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1962 HYDROLOGIC SUM~·:ARY 

Foreword 

It is possible that in the future the Imperial Ethiopian 
Gov~rnment will wish to issue annuaJ hydrologic reports prep,entinr; 
data ~ollected throughout ~he nation. For the p~esent, only climatic 
data were available from outside th~ Abbay Basin. 

Since the 1961 repqrt, ~ore measurements have been taken on those 
rivers that had very limite:Q. stream data .in 1961. These measurements 
have helped to define rating curves; and, therefore, more reliable 
records are no~ presented. River flows have been added in this report 
which were omitt~d from the 1961 report due to lack of adequate data. 

Previous climatic data we~e collected largely by the Climatic 
Institute, Civil Aeronautics Department of the Im~erial Ethiopian 
Govern~ent, with some assistance in the Abbay B~sip from the Ethio~ia
United States Coo~erativ~ Program for the Study of· water Resources. 
All other data were collected· by the Hyd-rology Branch of the v~ater 
Stu~ies Project 1 ~ater Resources Depart6ent, under the cooperative 
program. 

No additional quality of water samples have been taker:i or 
analyzed s.ince the 1961 Hydrologic Surr::rna,ry report.· The 1960 and 1961 
data were considered adequate for present needs. Some sediment samples 
were taken, but they were not analyzed due to some administrative 
difficulties. 
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Chapter 1 

Weather Data 

Weather stations as showri in Figure 1-1 are nominally equipped 
as follows: 

First Class: Maximum and minimum thermometer, dry 
anr~ wet bulb thermometer, thermometer on barometer and 
barometer, thermogra~h and hydrograph, intensity and . 
standard r~in gage, aneroid barometer ~nd solar thermo
meter blank tank, solar.thermorreter silver tank and 
ground thermomete~, evaporation pan and anemometer, 
sunshine record, ~inf and cloud observation, water 
temperature. 

Second Cl~ss: Maximum and minimum thermometer, dry 
and Vliet bu,lb thermometer, evaporation pan and a_nemometer, 
intensity and standard ~ain gage. 

Third Class: Maximum and m·inimum thermometer, and 
stan0ard rain gage. 

Fourth Cla,ss: Standard rain gage. 

Figures 1.1 through 1.15 co~pare the 1961 monthly precipitation 
and temperature to long-time averages of the monthly values. No new 
record was available for Galabat, therefore excluded. 

Tablas 1~16 through 1.67_corrper~ the 1962 monthly precipitation 
and monthli average daily, monthly minimum daily, and monthly 
maximum daily temp2ratures to lon0-time averages of the ~onthly, 
monthly average daily, monthly minimum daily., ·and monthly maximum 
daily valu_es. In the 1962 Hydrologic Summary, more stations have 
been added which were 6~itted from the 1961 report. 

Tables 1.70 and 1.71 compare the 1960, 1961, and 1962 morithly 
evaporatio~ to the three-year averages of the monthly values. 
Three more stations have been added to the 1962 report. 

Correstion: 

Tables 1.17 an~ 1.18 of the 1961 Hydrologic Summary should have 
read ;rc,'.)ntimeters" instead .. of 11 inches. 11 ThGse have been corrected 
and. are repeated in the .1962 Hydrolcgic Summary as Tables 1.68 and 
1.69. 
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Figure 1.2 

Climatological Data at Addis Ababa 

Latitude N 09°02' 
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Figure 1.3 

Climatological Data at Ambo Agricultural College 

Latitude N 08°58 1 

Longitude E 37°50' Elevation 2,130 m 
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·Figure 1.4 

Climatolqgical Data 

Latitude N 10°30' 

Longitude E 34°05' 
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Figure 1.5 

Cl.imatological Data at Bahir Dar 

Latitude N 11°36' 

Longitude E 37°24' Elevation 1,802 m 
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Figure 1.6 

Climatological Data at Dan.gila 

Latitude N 11°18 1 

Longitude E 35°54 1 Elevation 2,507 ~ 
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Figure 1.7 

Climatological Data at Debre Birhan 

Latitude N 09°40 1 

Longitude E 390451 Elevation 2,930 m 
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Figure L8 

Climatological Data at Debre Markos 

Latitude N 18°16 1 

Longitude E 37°19 1 

Elevation 2,313 m 
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Figure 1.9 

Climatological Data at Debre Tabor 

Latitude N 11°51' 
Longitude E 38005 , Elevation 2,945 m 
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Figure 1.10 

Climatological Data at Fiche 

Latitu~e N 09°48• 
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Figure Li1 

Climatoiogicai Data at Gondar 
Latitude N 12°351 
Longitude E 37 b 281. Elevation 2il21 ~ 
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1 
__ s:~ .. 9-l.~.d~_ ... t_r~---~-

J~.:~,~J.lJ J?.:4:2~§ .
1
t .. ?29.-. .. §.jz~~-!2.1.~•9,...21_§22~.9-~~§1.f>. j?ll~_Q..l~-~-.o.~.1i221 ...... i._ 1 ~§7_ .• J\ .. c.9~-'-'--l-~.z;i.,._..__~ .. -.ll;J.L. !l'J._ · ... !!£ ... 1 .... -. -·---... --

1 . . a· I - . I r· L·.. .. . , ,. . i - . . i .., 
/lV e_r.~g~j ~}:~_9.j .... ..?c~.L..11 -~9.7''.l 1 

_ _5~~-'± .. ___ _5__2_,.l+ .. Jl()_2_._9 ~,5-2-LQ __ ·. ?.9 .. 5. .. '! .. 5. : ~7 .. 'l~& ... f ...... ~~Y3.} ... § . .c":-4 t,_:~.5.'L~-+.-.i .• 1!!i • ..i..+,,. --~ __ :.._ __ . I . . ' ! . ) I I . ' ' . . I , . ' . . . . . . . f -~·-·---~----· T . . , . I . . ! • -l-~-----.. -!-. . ·-.. J ... -·-.-. -. .·_J· .. ..,.,........_. -.·.--r ... -·---·-~ .. +--. ~. -. _J . . . . .... • •. . ' "' , 4 . , ·' ! 1· I .. ·I· 

l~?~ .L ... .Q.!~--t. ___ g~~-t1 J~§~-~- _,.3~ .• Jj_J_~-~-11 __ ~_.tt;.~22.fl'i2 ... ,3Q~.· ... ··. :t ::2:;.a~~l: ..... !.?.!. -~J ..... 1.~ .. ·~ ... L::t5. -~-···1--2.i~..?5!7.· .. J .. .,...,......-::t .... -~-
, ' I f · ' ' · ··· 1 • l I : r 

___ Tfi_~a,~-- !2~Q·-~-; ~Q_!_~~1~.?~1__pos~_!_§T~§E?.!.21:~22 .... ;_~99.·.z{3~29 .. Jf'~-tas,.5 .. 1 593115 Ltn.-'-9---j.i~f?. .. •..9..
1 

_________ ,, __ ·.~-- !-----· _ .. ·· _ 
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!.&BU: 1 .17 
'f.ii r, ~ .-ll" R t Jr <> & t _,A ... 11c1 .. 1._•-=Ab.!!!L_ 111 d•sr••• Cezatigrade l:lowUan 2,li08 meter a 

I ,i. I •. n··- .... ,.. I 
! 

- . . 
&J'\. : ~.'!.A'J l ,.,,.:~ f f .. t, I .t.".:'..1 ' l•t:n 

-- i·-,-------·----i--- t - -·· 
. Average of Daily Men-+'-

~-· ·'• ... _ Ir"•" .......,,., •• ;...;;...,,..).yerage __ ...,...,_ 
~ ·- ·-·---- ; 

- ~-

ii.i.6 2,.2. 2a., . 27.a 21.s, 26 .. .5; l.J.9 1 zz.s. 22.0 .a.i.s. zs.6 26.o 21.a .308.J : ~s.:z 
19,.•7 21.1 2~.? 2,,9, 26.0 26.9.~ 28.lt: 2,., 2,.1.' 2}.4' ?,.2 26.2· 2,.7; 307., !.- 2,.6 
1940 2J,7 2At,8 ~5.0 24.6 21t.l. 20.lt 1 19.J, 18.8 20.lt_ 20.8 2J.0 2J.2 '. ~68.l .; 21 0J 

•. _1SZ.i., .. 1.s.aP....J§...9~5.9 , .J5,z 22~zo_.g_~J7..!I+ ?0.2 .... ~.2-+- ~ ... ~ --~ _u_~_tt1t.z 1 ~...9...... 

l!:~. ~-. ... J. z.5,1, 2~ • .5~ 2s,o. lS.8~.i!i!.7, 19.lt 19 • .5. 21.0. Z.3.J 1J.7 _2,.1t,_27!·'l .1 2.1.J 
1.951 Z1t,1t. Ua}. 24 • .5 a1t,a: z1t.J

1 
ZJ,.5. 20.1 20.1, 22.J 22., 23.J ~.6 1 '76..} _ .2J.2 

l.9~.1..,Z.lt..9 . .26 .. or..?6.7; 22..1. zs ... i. 1 ZJ.6. 20.1+ 19.8• zi.5 zz.6 ZJ,.J 2' .. 7. zto.6 21.'t. 
155.l ! 2:..a~. 2.5.o: .25 •. 8 . ZJ.s. zs..21 ZJ.s 19.1 20.J~ 21.s • 21t.s 2'+ • .l Zl..O z&o.e _ n .. '+ 
l.S.S!t . 21t.11 2fi,o 25.1 j 25.9 25,5 i n.2 19-1; 19.J 19·5.. .zz. .. a. _n.o 21.5 ~- ' 2,.0 

~ I I I I 

..i.£-" u...6 ... .l.lt.,. _a.9, 25.2, zs.o, n.6 20.lt., 20.0 z.o.g 22.1 2,.2 zz..9 ns .. !i .n.g 
.LS!6 22.,. 2.,,.9. 26.4 , 23.s. 25..o.3t zz.8 · i.9.9 1~6 a.o 20.9 22.2 ZJ.2 · ;n2.o . zz..:z 
lS:a7 21t.3 2'·1.i. 22.5 , 2:5..};. 2'-9; 23.7 21.l .20.l 2:5.l 24.4 24.i Zit.) · 278.8 1 23.l.. 
i~s.E .z-..3; .u.5: 26.7 • 25.1, .28...2.~ a.o . 19.:5. 20.0 21.2 2z..7 2'·7 2'.7 . as2.o '. 23 • .s 

---~ -· 2}.Aj 25 0 6 i 26,2 . 26.8; 25.4; 24,Q . 20.'4. li..s ZL.2.... ZJ...l. .Z.4 ... l 21.9 1 2blt,a..._... .Zl.o.2. 
1960 • 2.J.7 •. 2,.a ;. 21t,5 . 2.5.,, 21t._2 i 2J.9 • ~o.,, 20.9 21.0 2J • .> 21t.o 2J,? z&Q!l} · zJ.4 

• 1961 ?5.1 ~5.2 25,;- , ZJ.$ ~.6 i 2}.3 . 19.9 19.8 l().6 22.6 21.7 2.).1 2'7-'•9 
Tot .. 1 }69.a 405.1. 4J.0.6 ~ J9.8.9 ~.? 372.lt }2} • ..5 }2,.6 ,i.2.3 370.8 :5?9.4 ~.) 4.503,2 

23.0 
375.J 

~~erase . 2~.J. 2'-J 25.6 21t.9 ~5.lt : 2J.J 2P.2 20.2 21.i. 2J.2 23.7 2J,8 2ec>.2 . 2}.S 

196,? . 2~.Q-~.d __ ?4·~- _2,.1, 26.2 t 2.4.? I -~-~.. ~... ~1.8 • ~·~. 2t-9 2._2! 1 _2~1.lt_. __ 2,.L 
~ow . 1t11t.8 431 0 1 435.lt 424.6 4}2.9 ;397.1 ,,.,.7 _:51tlt.o )64.1 392.2 li02.3 lt02.1t 1t,781t.6 ,98.7 

lv~raa" ?4.4, 25.lt 25.6 25.0
1 
2~.5, 2).lt 20.2 20.2

1 
21.4 2}.1 2,.7 2,.1 281.0 23.lt 
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Tam.; 1.18 

!a.•pe:r11tura at Addia Ababa 111 degrees Ce11Ucrade El~tioa 21lt08 aetel'a' 

r;.a• . • J;, .. i:r : ......... l ...,..., i JU.Y r .. ,. I JULY I 4;:<1 : lltPT. · •· ".. • or·. : T ...... ,. Ii~ AYerage ---- -~ .. -- -·-·---r-- 1' - ·-r~. --: Ila T .. eratJr. I --·-- --.·,-- --. -
I .. 'f - I • ' , , - • I - _ _. 

19'+6 16.4 .1a.2 ·. J,1.9 17.9 119~ i6.6~16.2 .. 16.1 '. 17.2J17.6 1&.} 16.6. 206.1 
1

1z.z.. 
lc;'t?. , 11.2 r17·"-·' ~8~2 ,.17-7 18.7 . ],_9., ! 16.6 116.7 : 16-7j16.9 'l'l.4 . l,6~7. ~9.8. t·1.,,., 
1948 .; l~ •. <> :1&.9 : ,,1.1 1 11.5 ._1z., ,,,.~ 1 .. 14.8 414.2 . ~-·', l'+.9 -1i..i. llt.8. _J,s1.1 ... . _1~.~ 

__ l,,,,94:...:.9--.!~!Ll6. 18.2 'l .8 •16.8 1 ·' I 14.1_-!,1~..!l .. , .ll.!,_16.L ;l.l.!'-- 15.3 I 194.S I 16.2 

15'.50 + 15.~ ,l?o"'l i 19~0 i.1~.1+ i18_ • .} '. 16._7 I 15., ;1,.2 i .1,1.8 : 15.? , 1,.2 . ~'·' ~ 1~8.t~ ~ J,§., 
l.9!i~ ;1,.6 .11., : i8.1t 118.2 pa~!!- ~7.1+ . 26.2 16._o t 17.1. 26.9 16.6 lJ:i.6 -.t. 1 17.1 

... J.9}2 'l}.6 i17.1; . 18.8 ;17.Q. 118.2 t J,6.9 ,1,.4 ,1,.~ : l}.7 .15.} l~.7 ':l,.i,.4 _1-'-'·'. 16.J 

. :1,9» [1,.a ,11.1 1 18.1 i1.6. ;18.5 : 17.2~1.5·1 ,15.~ i ll•.5 16.o .1}.2 ls.:i, .m·'-· J..6...J. 
I ' • t 

i5;; 114.7 ;12.i. 11.9 1· JJI.? .18.2 j 16.L..15.0 ll.'+,.6 . ;J..!t..l..µ.!t.8 ... l~.7. -"~8.,-1n,2 11s.9 
I I I ,, j . ; • I II 

.J.~.5 115.1 .16.1 1 .i1.a , 12.6 t1w __ ...... s •. t1 l'+.8. 11+.7 , :i.1+.6 , lli.1 l'+.6 14.5; i19.JJ_ -l.S.~-. ' . 
19.56 l1!t.6. .is.i. ; l?.8 :1s.1+ ~11.'t. t' 16.o · 11+,9 .11+.6 15:5 ;11+.1 ·13.5 13.9 1e,..1 ,1s ... 1t..._ 

I ' I ' 
.19.57 '15.4 ·15.1 ; 16.1 16.6 ,16...8.. ., 16.} 15,1+ 14,6 15,9 15.11 25.8 llt,7 189.1.. 115,8_ 
195.8 'l.6,8 ;16 .. 3 ~ 18., ; 18.z ~19..5 + 16 .• 7 : ll+.9 ,lS.l 15.5 15.2 14.6 15.lt I 1~5.5 ll~ ..... I+ 
1959 15,9 11§,9 ; 17o9 : 18.8 11709.116....9 15o4 j11+.Jl +- 15 0 '1 __ ' .U..8 .. ll.J ,15,Q I 196,0 : 160} 

1.960 . l.l+ .. 8 . .16 .. g 1 17.l ,17.5 ,17.lt .; 16 .• 8 ~.lS..Z ,15.1+ 15.2. 15.} 15.} 15•'-; l!Z.S.. ,16.0 . 

.196J. 111.8 •17.J. . J.7 .. 7 :.i1.1t .l.B.& t 16.6 l!t.8 ,14.6 is.1 · 15,1+ U.9 llt.2. .194.lt 16.2. 
Total 2,i.., 271.3 ·za6.3 282.8 _g~~.2 .1266.7 244.1 21+3.} 249.1 251.9 24J,2 244.2 3,126.4 i260.5 

. I 
.lYerage l,509 17o0 , l7o9, 17,7 '18 •. 1 ~ l~,7 rl'"' 15.2 15,5. l5o7 15.2 15.} 19,o5 16., 
__ 1.~~. 14.9 15e9 I 16,!_: 170? 117.2 116.9 .:.1501. 14.~ !_lt,6_ .1'-.:~ .. 21.-.)_ 1~,2_ 185.5 15.5 

Total 269,2 286.2 JOJ,1 ;500., J06.4 :283.6 ~59·4 t58.1 26,.7 1265·8 2'6·5 258.lt ),J11.9 a76.o 
A.•uag• 15,8 16.8 17.8 17.7 18.0 ; 16.7 . 15.} 15.2 . 15.5 15.6 15.1 15.2 194.7 . 16.2 . t 

.. . 



__ .. _____ ---
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. .. ' ........ "'' ....... 

~Am.B .1.12 
~<'' poarc•t.irc ~t Addia Ababa in d•sreea Ccatisrade l!lo-r.i~ion 21'i08 cetero 

• 
I ' ! • .. •u.~' 1 .&I' • ••'T I nr.. . 1 ·., a.··~ ··: . .-. -' ~.Ji ... .-

• ·- - ·- -.......... -- --r- ·- ~- .. - +·---·-+--- . --· - -· ........ .. _.... .... ·- - . 
I • : ! 

. Average o.f DailJ Mini .. 
I I 

1946 ?.s. s.1 · 8.1 8.2 ·t io.D. 9.2 , · 9.6 l0.2 10.~ 1 lo.o· 7.0 
I 

1947 . 1.1 9.1 _ lo.It. s • .l , io.5 j 9.9 . 9.9 9.6... 9.9 . 8.1 a.6 
151+8 6.0 9.1 9.1 10.3 . 10.5 10.? 10.2 • 9.5 10.2 ' 8.9 5.7 
1949 . 1.1 1.8. 10.5 9.8 .. 10.l: 9.6 10.} . 11.0 10.4 8.8 7.9 

' • 

6.o J.Olt.7 . B.1 
I 

7 .6 1U .. 4 ' 9.3_ 
6 .• ~ . io&..6 .- 8..9 
8.ft Ul.7 ' 9.J - -· .. - ~ -~ --·---~ ........ ____ ~-· :-r--·--1"""'--·--· .. -. ,. _ .. _ 

1~50 • 6.9 9.3 · u.6 i1.1 11.2 t .l0.6 . 11.2 10.9 lo.6 , .8.o 6.6 1.1 .. u6.3 
1951 I 6.7 9.7. l2o3 11.9 I 12.lt t lle2 ll.6 ' llo9. llo9 ll.5 9.8 9.5 l.JOo!t J,Q.9 

9.1 

195~ 1 6., £.s '-°·a· 11.3 ~1.0 1 10.3. lo.4 lo.s 9.8 1.9 6.o 7.9 110.1 9,2 
2s5J E..s. \.2 lo.It 11.1 . 11.2 • lo.8 11.0 10.5. 1.5 7.5 6.J 7.2 uu.). . 9.2. · 
19~ ;.o ~-7 l0.6 . l.Q.S 1 l0.9 -~o •. L,10.9 i. 9.9 9.1 _ . 1.J . 6.J fiJQ __ 106.~--; 8.8 . - I I • • 

19!15 
1956 
1957 
1~·58 

1~9 

1960 
1961 

l.d u.9. '3·1 . 5.9 _9.9, 9.0 9.1 ' 9.3 ·8.} 6.6 5.9 6.1 lOl.} Q.} 

6.& 5.9 9·' 9.2 • 9.,, 9.2 9.1 9.5 9.9 8.5 1+.7 i..1 96.2 8,o 
s.5 7.9. 9.6 9.8 9.?: 8.o 9.6 9.7 8.8 7.2 6.9 5.0 S?·? 8,). __ 
9.2 !i'.l. 9.a . 20.4 , io.1 lo.It J,.0.6 10.1 9.8 1.& 5.5 1.1 uo.l 9 .• 2 
&_.p ___ a._1_~..2_10.7 lO,!l,.. 9,8 ;i.o.1+ .• 10.0 ~.6 B.5 6.4 _6,__1 ___ 1Q7~8.,_i·L 
s.e 1.9. 9.1 9.5 io.5~ 9.6 10.1 9.9 9.4 1.3 6.5 7.1+ 103.6 . B.6 
6.5 6.7 9o0 10.l 9.9 B.9 9.~ 9.3 8.7 6.7 6.2· 5.4 96.9 8.1 

' 
total 110.2 l.Jlt.9 160.5 164.l 168.5.1.58.1 163.5 161.8 154.7 131.0 106.J 107.6 1 1 721.lt l4J • .5 

~vrragr 6.9 8.4 10.0 10.J . 10.5 1 9.9 10.2 10.1 9.7 8.2 6.6 6.? 107.5 9.0 
195' 1i.7_ , • .5 ... e.s . 9.·~-- _B.Q. __ 9.3 ~0~1 9.1 a.1. -~·' -'~6. 6.1 9Q·9 - .. 1·'-

"'°'··,1 ·1+.9 140.lt 169.3 173.9 176.~ '167.I+ 17,.6 170.9 162.8 1J7o5 109.9 114.3 1.811.1+ ,51.0 
:w ·r, ... 1r 6.8 8.3 10.0 10.2 10.lt 9.8 10.2 10.1 9.6 8.1 6.5 6.7 106.? 8.9 
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• T .• ~j:..r. ~. 1.. .. 
·I Ambo A~ricultural ·------

'ro•·. •rR t" .. !"f'• ~ ·---- , ___ ;ii:!ir•ol_ \~ ·~'!."T"'!.,.R ·~,..~tii1'.TfJ.1e : 1·.vn• .. "'-·r, --~Q. __ l'~ta,r~ 

" ... ·, 

Aver,al! Dailz Te•~1ratu.r• 
l':l.54 18.o 20.3 20.4 20.5 19.8 17.6 16.o 16.7 16.5 17.2 17.6 17.9 219.} 16.} 
1955 18.e 19 • .5 20.3 20.2 lCj ... 17.7 lf .5 16.7. 17.l 17.6 17.8 18.c 21_9.6 18.3 
1956 18.3 19.5 21.1 l'i.9 19.2 17 ... 16.4 16.5 17.J li'.l 16.z i7.5 216.4 18.o 
17~7 .1.8. Cl l!l.8 l!:.2 19.2 - lc;.2: 17.8 16.8 16.7 :1,7.6 19.2 19.5 ;i.8.9 220_. 1 ____ J.e_.4 __ 

'. <;58 ?O. l. l!l.5 21.2 .?0.9 l<;.2 18.9 
1959 20.6 

1960 J !>.4 19.8 19.9 20.3 l~.2 17.6 16.9 17.1 16.3 18.2 18.2 
1961 l!l.3 1~.2 19.8 18.8 19,4 -

t 

Tctai l_!>l ,; 1~5.6 ;i.40.9 i3~.!l_116,a 88.l 83.4 83,7 104.0 _ lOb.2 89.3 '/2.}_ l,31Z ,8 . -· ---· -
"~ t rat.e 18.9 l '1. '+ 20.1 20.0 l<;.4 17.6 16.7 16.7 17.3 18.o 17.9 11.1 220.1 18. 1• 

Avera~e of Daill Maxima ' 1954 26.7 27.":I 27 ... 28.1 27.3 23.3 21.7 21.6 22.1 24.3 25.2 25.a 301.4 ' 25.1 
1'155 25.6 28.2 2b.9 27.4 27.0 ;_>4.1 21.2 21.2 22.<, 24.8 25.2 24.8 300.9 25.1 ...... - - ... - -- ··- -
l';i56 25.6 27.~ 2~.7 26.2 2<,.5 2J.4 ?0.6 21.1 2J.l 22.9 23.5 25 ... 294.8 24.6 

l'.157 27.7 26.2 21+.1 25.8 ,'6 .3 ?'+ .b i'!l.9 21.7 21+.2 26.9 27.0 26.7 303.3 25.3 

1958 27.0 26.9 29.0 28.3 2f>.O 27.7 27,t, 27.5 

l~5C:-· 29.0 30.1 
1960 ;>7.7 21.9 26.5 24.4 22.2 22.3 22 ... 

. --- -- -···-·. 

171:1 26.5 26.<; ;7.5 2t.t 28.8 

''. •. ~;,i.l i:· ... r • l ,: .:· 1.? lf7.~ 161.~ 1~~.4 l.,C •. 1~7.6 :0'l.~ 140.5 1 ?( •. l2t:.:; lj().2 
.. .. . •; ' -,, . . ..... () l '' ?l.f ? 7 ' .-:~ .. ~ 25. '/ 2<" .o ~o~ .o ?:.,. ·: .... , ... - . ' c .~ . ' • ... 



,.. __ -

...... . . ......... 

"X ... :~LI. j .. ?l 
Aabo Agricultural 

r ... ·-~r .. ! ... , "t ____ • 5chQol 1"' °?"' ;T'!"·tt·r. ":."!'n t·:L,~a du . ~ .. ·~ ,t ·. •':'l m.etel"!i -- -·---
_, • .. . 

' .. 
Avera5e o! Dailz Minima 

1954 9.j 12.7 1}.4 u.9. 1 ... , 11.8 11.9 11.7 10.9 10.0 9.9 lO.c lJE:.8 ll.4 

1955 11.9 lt,,8 11.6 lJ,O 11.11 11.J 11.li 12.2. 11.6 l0.4 10.lt u,1 137.9 11.5 

1956 1c.9 ll.l lJ.5 13.5 11.8 11., 12.l 11.9 11.5 11.J 8.8 9.5 1,7.2 U,4 

- l.957 9.8 - U..4. J..2...2_ lZ..5 .lZ..O - 10.7 l.l.6 11.7 u.o 11.S u.g ll..l 137.4 -· J.l-.5 -
1958 13.2 lcf.o l.j.4 l.}.5 lZ.4 lJ.O 12.5 l.2.4 10.0 

1959 12.l l." .8 12.9 L?.5 11.J 12.3 12.2 11.4 ll., 9.6 l.O.l 
1960 10.0 11.<~ 11.9 11.7 11.9 10.7 11.6 11.6 10.2 l0.5 9,4 
l<j61 lu.o 11.5 12.0 11.5 10.0 

£otal f, 7. 2 ?';).) lc;>q.lj 101.5 82., 79,5 84,J f,4.0 79.0 75.0 60.0 :.1.8 
;, Vt.•ra~e JI" (", -. , 11.' l.?.6 l.?.? 11.8 ll.4 12.0 12.0 11.} 10.7 10.0 l(;.4 lJ?.l 11.4 
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t\.1rc•1.1 of R•..:1 ... t.i.on 

Table J .23 

frecipit•tiOA ia ailliaetere 

~--·:~~~--~-; :·,:,:::__ :=~:-.~.·--1 ~r:r': ,-~-;~:- MA~- [ ;~~·E l' ;::·1~;.;:--r·~~.~~-r ~'T. r ~~\" ~--;;;t'. :i-:;~,..;.:_ 1 -~~ 

. ~J'J.9., .. -i -----··I - - ·j - -- - -·-··--!' · - r-·· --~ · j .. --~' · .j ... : ----!--· · i---
.l.954_; P.Q ! _Q.ol _.5LZ..; .l~ ~6. .-202-~ ru....11.2-"~j-~-._ __ .30,9, _ .o.o 1 9.0. ·~·''-'-·~ ______ ·· 
lt.55 . 49,0 ! U.l .. .}ll.S_l 110 .. 1, 12.9..lt I J11t ·Cl! !t.».2! _.\!97 .j!....._ !?3I l!.~h.9_,_ l+lt_.l : ~, .. 1 : ___ l,16.t.?. ·- -- -

_ l.956 _j .-6 • .5 , ._.:s&: z.6 .• 6 : 1'16.1ti20.s.5 31?.ltj.z:n..q' z.11<>.6 ! -~' .. 1! 2i,1_,9, lJ.2 1 .u .•. :i. j .1aS72~·-· ___ _ 
_ _m7 . o.o • 1 a.a : 84.o 12 .1 21 .d 314. i.~!.2 • 86.5 _ _!S_~.21 21+.o 6.o , 1,?t3.6 

. .:1,95-8 .: Ch.9 ... 1 ~~~-: ~-~-! 19?~}j; 116.? --'-~3· I 3\~·-4! ~5-4l"3 ! ~l:S9~-~. J,4~.o; _26._~-j 1~·~_!-~t.!~·~-------. 

-~==-G~ :~~ i ~:~ \,!_~:~ ! ,:_:~1:!~ ~~;;:,~ :; :::: [,;~:;'. ~~: :~ ~ ,: :; : ,1::~ i -~~ii::t= 
_,\,Yer~-.. f _13_.!_ 1' -~L6 T -~·O :-J.~ • .ltili_._l,_l ~~, .. ~ }21.~;.l92·~-~ ~~;l,.?1 lJ.8.5_ ~It •. ?' 2j_,j_,_!.756.1tt-· ~ -

I ' . , , : • r • 

I ' : I . . ' I . - ----·- - ·-----+---...,....------·-----'. 
:.'.!..%? .. ~-~C! __ re1or~ --i-- - i ·- -- -- ! ---+----__ t: ... - -f - - ~ . ·-· --1 · ---- ! '. .. . ! --- ----!----
- . -- !--- --i . .. 1-- -·I---- -- l - . :- -- - !- . i . - ! - - i ' . I - -- . - 1 · ·----· 

.. 

1 1 .. --- j -- . I - . -1 . ------. -1 ·-. i : ; --. I : : j . - . I 
! ·-·-· r--. ,- ------1 - , . i ---- j _j_~--- ·r - j ·-· ·---- I ;--------- ! 

I 

' ! 
-·1··-----·· - - • - -· -· I 

.. ! I I . 
l·-

' 

I -- --· . 

I 
t ... ·-1-- --· 1 

' ' 
··----· J_. __ 

. I ' I - -· , - - - l ---- - -1- - -
I . l 
i . I . - ... 

I 

' 

' t--·· 
- i 

__________ L_ I ~--:---r----t-----t--i-=:_:_~t-- . _ _L . ) -·' I ·-- -· . ! --- ·1· ·--·- -- ! . ! -- . _____ __;·-~- ! I 
• f I -· 

' I -- . : 



; - l:: 1 
(3-31) 
•r••u •' a.ca ... tion 

• . . 
Table f :24 -

Precipitation in llilli•etere 

~;~A:- ·1 ·a.'< ·1-~F.I~~-:;;: ~ ~~~-- -~.-· --.~~.~-- -,~;:~- -. ~~~---;;~::--r~.~ r·~-r~;~:- [~~.-.· -. r~~ 
--------1 --·--- ' ----1----- ----- -----· - - ,- ! - . ! - . ' -·-t-----. :-------
- _ws.

1 
__ o.o! ~:- 0.1 l, _'t....l _21+...s. _ _i52. l96...s!zzi..1

1
1ru..5.j_l51.o'. ll·.5, i .. 911._Q?.Ll.L _____ _ 

I ' f I : l ----""" i . o.o.1 _,,.._! ·•·• 1. 11.J 11'.> . .>.n. .m..7:20>.'~'"'·' f i_i•,o: •·•. u •. ~ 

1

L<6Cl.S

1 
__ _ 

____ .l.9Dl...1 .. L __ 12.o 
1
: _ · __ 1· _____ m.ll _~Z,7_,~l-''5.s~?7.B.~.t :~-j! - : _ '. ___ ~i~~_._! ____ · 

I • '" " I 

. 0.01 1t1t , ~.5j1u.4 ._}j_ 1to.5: 16.lt 3.695., . 
A:ir:erap. .[ . ...o...a. ! _ __i. 7 J 't6 .. 8 I 75.... '+

1 
__ .l.'!:Q.,_ _Z8.L6 ! 258 .2 !z.n..1 l 1s:i.....11 .n .. ~ I . .9..dli _)._._WLo _ _L ____ . 

' ' . ! I ' ! I 
.:· _-;_9621---.---.. 1- o-._Q, Ii ' - - {- --~:~-- ·~~.~'~J?1~-~-~: -~ 1- -· r,;;.6-1 ·,~-.5' ' ~' L-=-·-! ·.::~~~: r·~~:~:-

1 I ' ' ' I I ' 

.... !otal l____o..o_I, __ 5.0 '. _4,7 1 93 •. 6134.9.2 69.5.o; 81+1+.7!77'+.5 :825.o. '. 515.8 !tJ:l.5; -1.6.d_ ,. -------1------
A••r••• 1 o.o 1.2, 2.lt I lt6.8 116,6 17,.8. 281,8!258,2·216.2'11+6.5; 2c.2: 8,2 1,271,9 

... _______ , --- -1··--- 1-----1--·~------ -----1----=r---.. ;-~=-~~~~-:-----f-- ----f-· 
-·-·- -··1····-- - . 1 - ···; -- - --·--· ·- ~ -·· --·1······ ... I - : •••• f -···-·r ··-------- 1------

/ I I I ' I ' . . I : 
- --------- i· "f'- I· . i------·----· .... j ._ )" i ; ' j - r ,_ ------ 1 - ---, I ------ --- --------- !---·-1--- ; ..... I ! ·1 --- -1-... -- ·-1-----· · . I . 1 ; --- ' -- ~ I ' 
-.. -----·:------1-------- 1·· i"" -------t--1-~ -1 --- 1--- ,-----~------ 7--1-------
- -- ---- . 1---- . I - I ----- - I ··-1 - ;- --! . · 1 .. i I ..... I - -- . -- . , .. _ .. _. 

-· 4 • l .• 

-: • +- I U T ' f - - -, j : n :-m : --
----1- -- -- , •• · -i------1 ----·-i_:--· --·t·H-:- I· 1. ; T 

---· r 
! 
r 

"'! 

I 

I 
' 

. -t 
I 

··I · - ·•. 1 

i 

' ' I . I I ; ' I ... -- ______ .... ,. --· - ---- ' .. . .. .. ---- . ! .. -- ----
, ' I ; I . I ... ·--- ~ - . -- . . : -- .. - - i -· . --- ..•. I 
, ' I . 

' ! . L -· ,I_ . .. --



. . . 

t!'I t:J•..... ~ :i.J:'" Lltr::.i. ... ·,. .... • 11.. -

; .• : er~H.::·1 ·.·:; Aaosa l~l :if! ... ,.,.,,~. c .. ~;i~:::ic ::luVflL:in 1,66# n:eterB . ·-·---.... - .. - - -~ --- ----
" . .. ·'" · =~~\'!:- Aw,.rag111 

t.verage Daily Temperature 
1~59 21.2 20.6 20.4 20.8 

1960 22.6 23.2 22.4 .. 20,9 19.1 2C.O, 20.2 ~0.5 21.lt 

1961 22... 20.7. 16.8 19.5 

~·ct~l .. 22.6 22,4.. _ ·- 2.}.2 __ 2? 0 4 62.8 56,5 20.0 60.l 20.8 20.5_ ~l.~ .... __ ... ~ __ 

i.verage 22.6 22.4 !.43.0 23.2 22.4 . 20.9 18.8 20.0 20.0 20.8 20.5 21.lt 25'.0 <?l.} 
1962 23.8 24.1 23.4 21.5 19.6 17.2 16,9 17.7 . 18.7 

Total 22.6 46.2 24.1 46.6 43,9 82.4 73.7 36.9 77,8 59.5 20.5 21,4 555,6 46.J 
Average 22.6 23.1 24.1 23.3 22.0 20.6 18,4 18.~ 19,4 19.8 20.5 21.4 253,6 21.1 

ATli!Ql! ot lllln:t_ P'.ax1111a 
1959 . 27.6 26.j 26.4 27.0 

1960 I. 3,;..~- }g_~o .. . ?9•4 _.z2.s.. .. 26.2. 22,8 24,5 25.7 26o5 2h,6 JOoQ.. .. . ..... . 

19(;1 29.4 26.l 18.9 24.8 

Tctal Jl.l 59·4 e/ 29.4. 27.~ 79,9 68.0-24.5 76,9 53.5 2a.6 30.0 

Average Jl.l 2~.7 -Z9.6 29,4 27.9 26,6 22,7 24,5 25.6 26.7 2&.6 30,0 332.4 27.7 
1962 31,9 31.8 31.0 30.0 26.9 24.o 21+.3 25.4 26.9 

Total 31.1 61.3 · ~1.8 60.4 ·57.9 106.8 92,0 48.B 102.3 8o.4 28.6 30.0 731.4 60.9 
t.ve:r_:a_i• 31.1 20.~ __ ,1~a ... '9·? . ~A~era;#·Jr Da¥!f ~4;14- 25.6 26.8 28.6 '°"o 327!_5 __ ·- 27_:.3_ I 

1959 . l4 .8 14 .• 5 14.lt 14.6. ' 

1960 11+.o 16.9 16.8 15.6 15.3 15.5 14.7 13.3 12.4 12.8 
1961 15.3 15.5 14.6 14.2 

I<..tal 11.,o 15.3 16.9 16.8 45.9 4'-.4 15.5 43.3 27,9 12,4 12.8 i' 
;.vurege i.:..o l!>.:.!f.ti.4 l.6.9 16,8 1.5.J 14,815,5 14,4 14,012.4 12.8 178.6 l!+.9 :. 

1962 ' 15.4 16,6 15.8 ,13.c 12.~ 10,3 9.0 1C.5 •0.5 

'1''>ta1 14.n :-.o.? ~b.n ?;?.'? ·-9.; 5!'.4 54.7 24.5 53.8 ~r..4 12.1. 1;..8 3?~.!i ~1.b 
·''":"g" 11+.o 1~ ·"· iti.!> 16.'• 14.) 14.6 13.7 12.?. 13,4 1 ... 8 1?..4 12.B 11>9.2 1 4.1 

al ;, . .;·; bC'ftdi -~a,..\.: !;.I ~cr,t:\1!1'1.tc<i. frcrr. partial data 
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\_<?. ~ :..1, '7 ) 
~!"eill.l of Rec!e111u11ti•.w1 

.. Tab1• .1. ~"[;· 
~'.. 

~ 

· rr•ctat•t~t.:~·tn m:~:U.Mtet• .·· · · 

······-·-··---)~~~l_-1-----··~··i-.. ·-· p~9-1~4 . ·. -- ~-'--- --~l-- +~- ~-----l---t-~!i~~--'-· 
___ _:l_-25_~-'--+----l---+ 2. 0 !9.Q,i:[ ~F .. gf-·---~--__,.J.---~---t-----~-'---,....o ---
___ J . .s.2.9.J . : .· I .. · . 1 

·• o. o o 4. wi ~90.1 ~":+ ~- z2 .• ~4. i • . ~~ 
--·---~6P..~i--~i!Lt_c_ 2._:t-~~ 0 0 __ Q,.Q·_ ~~~ !il. 2'1 -Jtl·--_Q~Q-+ _ _Q~01-~-•-i _; ~1-1: ·. .. 

--- ~:~:+-~~~----T---~~-r~~~~t!~~ ~~~! :l~~L: ~-!~6s._ -~~~;~a~-~2s·r,1;-'-! .r~-;~-:~r-::r-, 7!·:~·~· ·t-~ · 
:~.~~~+~l 25•4f~hl ~~~r~~flli9~£1_;;tffrr:~:tF 
--T~~~:;-!-;:;-110~~~1;~.:~,~ -~~~-:+_1 ;}}.;-J~.~i:~f1;~~-.. ~-~-1_6.··a ... 6--:a.~leo.~ 3!-:n:s1""3. ·4 •. '.-.-·- __ . _ 

--;;:;~;;;:~!_a:~_ ·~2._:,_ p_<l'.;139-.r ~5-8.s ~;s 1 i:z·'-~i~41ii:1~J~ .. ~~=r2~~t-s:._~1.p~:ot~£-
_______ ----1-- -- -·-~ ----~---~ ·--·-- --- ---~--- ---·-~---------t-·--· --i ___ . ___ l __ __.,_:.._L_,_ __ ~------ ~ 

---

1 

. · ! ---t----1---·t - l ·- I · ~. 
---- -------i-----~1-~t-c--f--·1--- -- ---1-:=-=r-=1~1~·-r=J ________ 

1--+------·-1------.-r-·. ~. _ -~ ... , -·.1----.-.-.-'- --.. ---t. --.-. ~1------"-+' ... -... -.-~i~-.. -~---.-.1-•. ~.-"----~--....• ' -----.... -1. ----- _ ._-. . .. -.· .. ·,...._........·. · ... -.··· ... -- ---- --i---------·---r------:·--1 t----r--~' --'---_-- . . -------r----'---:L---..;_----t-~- ~-----'--1-------~-------~+--·----~t ·- -

-=---l~:~~l=~=t=:_L-::J::-,~t-~I~~~t:=-1~:-~r::f :-J~~i~-=J:-~:~:~_,= 
•'"f) _ .. , .. ,'.'i·; 

( 

....... 

,,\ 

' 
.>'·.:r·, 



.. r••u :Jf •• ~-•'''"'• 

T.AJILB .1 ~ ,., ·-I ---
lem;"•rature at •>tr per __ in degrees Ceac~grade 

.. -.-.... - -----...;:: . -.-· ... -- ·o---· - - -·-·· - .. -· -·- .. . ~ 

l'!:.t.; · :.t:.: · r•a J ""''' j' .&r1>. 1 ~:\T f J"..~t: : 1.:.~· I A""•J ·~Pr. • ,. ---- --+--- ;-------1·--;---- ·i·---;---~ .. --- r------=-r ·--· -- ---··- ·-; 
-~ _ .... ; _... ' · .••sj'w. pfUi i.ntw• 

. l.9~. •I . . : --· . ; .• l !J.'8.9. 18.6; i8.5. 18.6 
l~.-11., . ·- i. ·--·. ' : : 18.5 . 18.7 

- . -~~ ;. -· - : lt!'i ~~·· 21.p; 19.8 :. -· . ia.2 18.3: 18.6 . 

r:1antian >,8 10.z m•t•r• 
• - -- .... . ·-· 

' f\•. "I~,'!.\ I 

17.5· 
• 

,· 

-. ' •'Ii . ...- Yel'&&'•. 

-~~!ll l'l,6_19.lt it.ti•·-· 21.61 __ ~..2·~-~?.1t~ }.&.8 -~.IL 5~.C) -· . _l;.'I~'~ ·--·· -·----. !i. I . . 
AYH'age, .~7•~ 1.9<!~: 14!ft; 20o0 : • _21.!'6! 19.8 I 18. '/ ' 18.I+ .18.lt. 18.6. l?oli , 1'1~! ... 22,.9 l~.! 

1962 • 1'+.91 17.0· '. f8.lt. 18.0 • 1?.1 18.5 18".6 18.8 17.r 16.;T, 
·'fvt9~;---~~·5· '6.1• '18.i.:... 1·~1·.}7.1. jlt.5' 55.3. 55 .... .,.. • ., 17.1 ]It.) 

.AY•r•p ; 6.Z 18.o 111.lt . ao.o. · 18.9 18.2 18.1+ .18.5 18.7 17.1 17.2 
· -· • - · · ' · · · . - . · ' AYel'~&'• of .Dall~ Maltilla . 

I 

!I . . . . ... i .· :!).~ OJ'·"· 21t.7 24.8 26.i!' .. 
__ .. 1969 ··26·'!..JL.7 '°·L-~-- ---·~.o_. 24.o _ 26.0. 

1959· . J 

. . ' 

J.96.~: 28.?: .l9.9. 2.9.'11 ;!6.6: 
foql. ,a.It 29.9 .30.2 ! . ?9~1l 

. ' 

l}.7 25.0 
48.4 75.8 

24 .... 
50.6 

. .. -. ·- -----·~ .. 

AYerage; 

.... 

.2'i olj •• ~.9·9 .30.2; 2~.7: 
-·' 47.-9' 
26.6 23.9 24.2 

24.2 
12.6 
2 .... 2_ 

25.3 
2'/.7 
8J.5 
20.9 

25.3 
21+.9 
24.9 
24.9 

25.3 31.9.} • 26,6 
25.6 

1.9 l},0 

1961 9.5: 6.9, 13.4. 13.0 14.2 

Total 8.~ 9 • .5 6.9 13.4! .13.0. 26.9 27.4 
J..Y..tJ'•U.c.. _§..i_ _iaS;.. __ 6 .• 9 __ 9.e. _ .. ..U.( l,3.0 l}_,4 lJ.7 

1962 7.1 1.J 10.s· 12.4 15.2 11.1 
Total 16.o 16.8 6.9 24.2 25.4 42.1 ~8.5 

ATerage 8.0 8.4 J.4 12.1 12.7 1i..o ~2.S 

!/ E~timat•d from partial data 

• 

12.9 
25.1 

12.,5 

12.2 12~3 
11.4 
12.2 

J5.9 
12.0 

13.0 
38.1 
12.? 

9.6 
45.5 
,,_4 

:~t ._~~:~----~.;l-. 
8.~! 

8.7 
10.3. s.1 132:1 . :u.o ... 
9.6 7.8 
9.6 16.5 
'}.5 8.2 



7°221 
(1-17)" 
Dir•• of 11eea-t1-. 

- --
'l'UJI ~.&JI-

ft-.-- ,,_ -- . 
\<>CR 

1 nr.t: ,. .ti - , .. ~ .. ---
10118 

lDOIQ o.o -·-
1960 ''-0 
1Dl:.1 n.o . 

_ _'h1n' '& . "' 

• .. 
ll1 - " • 

__ ..:196.2. 0-0' . 
_.f.!!!.D.l. -'-~-2. 

"'-••r•s• o.6. 

• 
_ .. --· -
- . . - - -

• -- . --
·---· 

--·-··-· 
-- I"- ... . 

• . - .. 
ll'l:IL MAL APL 

... ft .... ,_ . 

16-111 o.o ........ 
}9_-ll ·2;1.111 i-U.U -.. 
Ol'Ltl ., 

·n.:.111 "'"'·" ,,,.., ' 
,Cl_ 1 .,_ .. .. ... , 

,_Q-Q ... • --- - --
11&.'1 '2-" 120-~ 

29.1 5.6 __ ,.,., 
-

-··-·" - . 
. -

. - ... 

- . 
.... - . -- . 

. - -

Tcblo 1-2~ 

Proci»itctioa ia ai1lilletera 
-·. - . - - :ti;;- - . - ·- - ... . .. '··~ ~ .- . - . 
lllA'I' IUN8 IVLY AVG. a:rr. ovr. ROT. - _,. .... 

- i-.-- -- - .. 
. ..... .. .. I "'\C,li. ~· ·. "'" ' l6.a0 ~!Li -,. ,.,;.. " ....... '""" .. ,. ' ..... ft . .... .-0..D _-.o ... .. ·--- -

.. a c "'cnn "'"".S -~- - :.~ .. " o:.n I __ .l...Q 
.,.JL.O. ~· 

- 79.' 16.0 11.8 11t,.'!1 
91.? i61.7 '1.IU:: .o 269.11; I "'""•'I -~,.~ u .. o 2.0 1.i.2u.1 

01.0 ¥11.1 JtllO. • 476.o 206.o ..§:00 .~.o . 62,Q. 117Pt7 
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?·2•3 
(3-J7) 
•r•au el )..ot! .. tion 

Tm per a tur• at Di.ngila ____ . __ .. 
·-

Y.UR JUI. ll'Zll. 

1Q'ilf -
1955 »..!8 '5t;.6 

1Q'il> .JJ.2 30.6 

1257 
1958 

__ 12'9 29.0 2<>.6 

1ClfiO ~r;.~1 . 
1Cl61 26.7 

1962 18.5 "26.8 

. 
Total 165,!3 22.6 

AYera .. e - 21.6 30.8 

-~ 

---
--~· 

__ ,_ 

--·-

!/. 
!/,,.,_ 

• -·-
Ct.GS b• llCh 1118 

~t~ll~. '"'· /J'.C 

rk 

•. 11! . .t:t 

.. 
M.6.8. AU. 

'5-i.6 '5 '5.2 

'2·Z· ~1 

27.C) 

. 21.0 21.4 

. 23.1 26.2. 
f 

116.4 144.8 

29.1 2~~0 

. 

. 

,~1 .. ,ga· a 

fABLE J..29-
ill· 4•81"••• Oe11tigrade 

111LY .. ~f~:. MAY lllN& 

r• 

'52.? 2<>.5 29.0 29.,3.· ...... -
20 6 26.2 24.8 .-?5-!.1 

24. '5, 
.. .. ' 

2~.~ r 

24.2 ..l,2.6' ~!!. --
23.4 .. 

20.8 25.7 . 21.5 

88.o 126~6 0'7 ~ C) ID.!.1~ 
2<>. '5 25.'5 24.o; 22.7 

. • 7 

. 
·. 

' 
. . 

. 
*' · · ~_,_..i-;ia11i'1i'P'····1·1·i·.1',~•~n1111111....._ • I I •• t'iii:.:in: ~..,,,.._...... ;; ~- ' I Ill • 11 Ill -·I 

QPT, 

2":1 
29.1 

26.Q 

JS.ll 
• 

22.8 

f<.-~.4 

• 
..1» .. ~ 

2r;.._9 

, 

.. .. 

· Elevation 2,·10-.,.!I'. meters 
• 

OCT. NOV. . DRO. TOTAL n-m ' . 
~2 ... ,, 0 - :.,•· . ' . 

-
'50.4 31.9. .. 31·~9 ~82;.6 31.9 

-~.a. ~~i.. ~;_2 
. ,. - . 
. ''57'.8 •• ·,A 2 

2799 
. \ 

...l:b"" . 
• .. 

"" - . .• 2~.1 ~? 24.1 

21.:l.. 24.2 25.0. . 
. . . 

7 22~.7 

• . " . -

161.4:. 1'5'>.6 162.Q 1<;Q0.4 1'52~·f . 
26.9 27.1 . 21.2 325.1+. 21 .. 1 •• . 
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,,.., ,_,_,,_ 

TA3LE .1.30 

. ?0111peraiur<' lit D&apla in degrees Centigrade , ·---- -·· -·- ---- Elevation z.10?!/ --- ------- - metera 
"':"-----,-:-:=~--......,......_ -- ------ --- -W:-=- = 7 - ,-;;_,:~~···,· ~ T::~-r:;;_ ,~~ -p.. . ;...;·:-;.:.~ r-:-~:T;;;:;-! -. - ,------r . yer e 0. --m ll'T. I :i..vv. ; DltlJ. TOTAL =• . 
----+----~ 

A••race 

--~9';1t ___ J- ,;· 1 4 -··1·-----;------·· .. 1-;--· -~----1 ·-·-·I--~ ., ~-~·-!-. 
. _ 9.'-5 .... L.. .S I . :a.9 .

1 
_ _6_.s__, ... 'Z..IL .. a!l_ 1·- Q.O. j . ~.J :· 9.5_, ___ 9_. __ _ 

. I I t I I ' . 8 .. ~"6 . 1.1, '!._ ... _,_?..~.: ·'"'i·-·7._Q __ , 9 •. 9 .... ~-1~.o 1_0.0, . .i•.-l 
1-Q0:.'7 ! r : 1 11 0 3 ! 10.0 1 

I I ?.J
1 
.. 1~~, _hO ___ . __ 

1·-' ~ .. --~~ft : ~.o. _jp,~- -1..L 
l I 

·--~.t.l. . 8!-71 ~.7 ... ltt.5 __ 
1 

__n_,L 
.,.~! -~!1: --,- . ---·· 

I -;; ·:~~.;b, .. i - ! . ·=·~·-· ~--1 :·· ~ .•• ~ .. i '0·; ; 
-· 

. 96 . _ . .J __ .J_J , ·-· . --r-~·'- : . -·" 1- ------r-- o.5. I -· 0 , 9.,9, _ 9.t ., . 
__ i9iLJ __ ,,o _________ 

1
.c _____ : ____ ..J _____ ~o.Q; : 

1962 I .z.o i· --~s + 5..5 .. j -'.M..j _.1~ 16~.o .; . 1_,.o i 10.1 f-.-·. _ ; 
i I I , · I I : . I . ' : --- ----··-:--

'i.'!!t!ll ___ i 1s,,
1
·,ti.9 ,l0.J .. : ~-'·iJ-?5~-2 _,1.~; '!4:.>~9; 51.1t ! ,,.1 I 

Airerage. _,_.9~ .'+02.j·· 5•t i __ s.1
1
1 __ 8 0~. 1:)5., 

1 10.2: 'l_O.). ~90 5 

~. . .. 

I ' ! ! 
i ·- --·! - - .. r- - 1--- - -, -· - ---~ · 

' t 1-
.i 

j -1----·j---·· ·r--·-~---·- I 
r I J 
i 1- I - . I . ": ,,... -;------
!· --·; - .. -~·: _: ·--· ·- ·, -··· !--- -· r-- ---· I 

- I 1- ; ·---1-~- ...... !. 
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-~~ 1 _.b!_ --~·lj -
6 .. 9, .. _,,.., .. _ .. - -

r ,J . . - . -----l~· 
I i 

II' ' '•-- .. ,----· 
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' I 

lt6.9.i ltq.~_; '?:/._.? . 601 .. 1+ o;o.6 

'l~~! n ~-8 ! _ .. ~~. 1 .115.1 2·6 
, I 

~- . ••i ·---· 1------
··- • ··-· ---4 ------ . ---:-- .. - .. ' . -. . -· r · · 1 · • 

--·l-·------1 --- -·-
I . 

, I ·---·-.. ·-· --i---·-----·--· 
I I 
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-·. • ol I • ,f I • ! •• 

-~~--.~---.r .... : : · · :··.-~·~!~-.1·.--f-~·;··---·~;--__ ·-i· ____ -!----1·--·--·I j. 

~.:1.os ~ench. ~ark • : . _ : _ I _ 
1 

i .. -·- --· I .. !._ ..... --· ··! ------· __ 
• • I ' • • I I v. : . .!3timated rto~. pallt1a1 d}l.t• ..•. . i · .•. ! ... . -~ . ·-·· !... . ·=' -~-. '·'-~- -~··' 
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" . .~ . .. . 
lur••Y :>f Mel ... ' l.JI~ 

'!ABLE j 13.J. 

Temperature at Daa!d.;l,! ~---- in degree• CaDtigrada Ela-tin 211()21/ aatare 

. -----·""':'"' ... - ---
;;~~;+· ...... , , J.rH . ;· --:;:,. ·-i ',~,,l; ; ;, ~~----·i .. ;:; ';;l'T, ; :,;.- :·-~;~.-·:·~~;,:.- ·:-~;~;.~----r-;:.;~ 

-- ---······-""" r-··-·-t------I·-· ?:--·r----t------t-.. -.. -- ""·-:--; r-· 
1 _ '. , .l••f!4• 9'1u ~·r•t)ar• . : i· -. : . _ !- _______ ·I----· 

.......... ··.···r···-· 
'\ i-Ait ; J,•, 

~fflt , . _., i I : .! --~·.9! .18~7, l?o~ J.8.,t .. ----1·-----
19,,. l9ol 20.~:. 21o0: 20.5 : 2lo_i I 19o7 ! 180~: i9.1t ,: l9o( l9o0: 18.8 _ l7e9'. _?,206 --~.i_.~ __ 

19'6: 16.5 . l?.2, J6.5. 16.8. 18 •. 8 , 18.1; 18.o; l?.6" · 18.lt, 11·7 · 1'·'· 1,.9, .. ~~,.-4 .. !? ... ~ 
U57 _;__ : ' ___ i_··----·r----- _.:_ 17.8 .. , _!7.~ l?e_R.· .....!79' --+------+---
lt59; u.6'. 16.5~ • 18.1; __ j 16.1+, . , • , ~.~; ~,.9: :,.1tJi i1t.8! _______ ·-·i! _____ _ 

.. !£: . I ' : I 
_1960:11t.2 J.6.1+. 18.o: .... l6.1t.16., J.6.8. 16.3·1'·'· ,,.o. J.5.i;· --·--· :----
~ . . . 

1hliU·9 ! ·-·. 16.7, . I ' . I i't.O· 
I , , 

.row~ 11.,, S-'•9. ''·' 14.o. 40.?,) 87,,. ,,.2 11.6. 109.1·103.6 91.7 16.,; ___________ : _____ . 
I ' • I 

Awenp; 16.,' 11,o 11Lo' 16.5 20,l; J.7~J.7.7. l?.9 18.L.17.3 ___ 16j . .16~ 212-2 l 17.7 
l'JMI:. .. ' 8 I la j ' f • 6 ' ' ~~' 1p. . ~5.61 1 ... ,; 20.~ . 16~_9 . ' 1 _ ., ' 15.9 --- -· .. ··- ·i ·- ··--·--·--· Total; 92.1 ' 69.5; 68.2: 91t,2 i 51.6 t ~'·'. 69.5 ' 87.5 109.1 10,.6. i 

l••ra,.: 15.lt : 17.4! 17.0 18.8 ; 19,2 : 17.5 · 17.6 · 17.1 · 18.2 17._, . 
! : 

!/ Cl.GS ~lle~ll !-rk -'. '·· -- __ ___.,. ___ __.., _________ _,_ __ 
!I Ea, ... ,;.. rr~. "9r'ial 4at• 

- -· --·-
. . 
-·~ 

.. -- ··-------·-···- . --------- -:--·-----~--

98.r 96.,:-1,9,, •. 1 .:.~..e.1_ 
16.1t 16.0 ·201 •. ~-~-~'l...!.L 

i ---· , .. _ ---
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••• ..1. r 
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7-223 ". • I 
(3-37) . · I 
•r•av of a.cJ-tJon , f I 

\· '1'•-l•, i.32 .; 

. . . !±eoipitation in •illi .. tera . . . .. 

•. -=fuR T ;~.·-,. ·;.;..· :r;.;: T· .u.;:T*2 r ~ I ·ivi.Y i :~ .. I. n;;: I ~:i ;:'"r .DZO.· r TOT.lL "T-=· 

.. _ ·.1t5't.1----+-.--· ....... ---t·"'---4-'~..,...___..,.............., __ . -· · o.oJ o,o _ . _ 

·• ·• H~~· ~..o __ _ ·-·- .·.219 •. • -;._,~. '"° .m.o · n_.~t .• :; .. :!:: I 
~i\.d 281_.ol .82.0, . _ _ · . _ 697.o 19571 2.0 

___ !Od _J" ~ 

• .. ~;r L- • 

' __ U6_01 o::: 
2o!_al ·1 . 

•--~- - ....... 

- --- --

'"· . . 2t.7 28 . ._ ... ,_ -
. 

n.n I ·i.&.o 19.01 ... -

§2.11~~21~.812''-~ 
•~ ~ '<>~~ 43.n ,A.a 

•Daft> LHDO iua~' Jltool c:7oul ~5._ J!9~o5l~g,& 2t po 0 o._o 
I c:a.yl "*'I 16. 2 .4120 • . ~9 1..1.~· 4-'2E1t~o--'-~!*l.il. 

··.z•vi .zy.v 1 12.t~ .• o _a. •. 1 ~l ----i--· _·_·"'----'-___::~ !:-J------
. .J92.S 2$,211""9.~ 4ru. llQ_.QiJ.P.~ 
·<io~J 32~.o 24<>.o 84.o 38.sl ?~~ •'"*-~ 

. I · I --+ 1---+----+---
__ 19.§..2 I Ra t•+prcl I I ' ~ ' . r ' 1 . ., l -+- . - I . > I ' 1 . I I " 
···- -.... - ...... ----4-----+ 
--·--~+~--"i-~--r----1----+---+-...,...-,-t--~-'"--"'-i-~--+-''---'...,....l----+·~---1---~-+--"----

., • 
• 

·--------4- _,...._ ....... ~,...f----+----+----+-----+'----
. .s. ... 

----·---''---'--·~-- , -· -d · . I •I ,.,.., __ ..-...-+-.-.~-

. ......_ ..................... +--- --- --1---+-----i•----~-----· 

--------1 -1----1 .. I · · ,t I I · I · .j , --+·-~-... 
- ~ .. _____ •-· .... ~ .. --.i-.--..... i.----+- I 

· ··-- -· '--...:.. ..... T-=r·----1 L I t . . ~ ~ , . . . 
;-~. • .. - - .:.·-: :-·;_ ~.:-":'.:..-===..-..:....:;·:a.":"':"--=-. -- - .. =:; .. ·.;·.::. .,:. - --•..- -~--!:...':!:::'·~..;...~-· .L ·:r-7.. -, .. - . .....l ·~:·.:--::::::lo:-=.:-.-'.:::":::~.=-· --...;,,:==.,: ~ ..... ..;....=. =-=-~--: 

t, :· .. : tl: .'1C 



&r•••J •' "" ,_.: ... r 

r:....,-u 1 ".?3 .. -.. ----
'l'e!'l ~or a t 'U" e fl t Debre 81.rhan t- ~flt.:T9'1t' ':'11tnt·l.'2"a't' ·_:.~v.nt .. ·Q ,_z.840 ... ,.t .... r~ 

... - .. --- .. . - --- -
,J. •'· •. ' . . 

' ' 

AT•t•~ Dailz Temier•t!re 
1957 16.} l.}.4 

1958 15.1 16.5 16.!;i 17.11 11.s 1.5.0 1.5.6 16.0 17.7 17.0 14.9 
l~S 12.8 16 .4 . l~.o 21..8 20.s 14.9 18.o 17.0 lit.} u.s u.9 

_ 1~·60 llt.7 14.9 _ ··- _ lj.O J~_.f.. 21., ~j.} 20.~ 2}.l 
Total 14.7 42.8 }2.9 54., .59.Z 6o.l 49.'• ~., 56.1 52.0 "6 .• z l+0.2 

AverMge . .l" .7 14.} 16.lt 18.2 19.7 20.0 16.5 18.z 18.7 26.0 1}.4 1}.4 201 • .) 16 0 ! 

A-..tr•e 9r Dulz !'.a.xi•• 

_.).5J:fl - ---- -- . - -. -- ·- ... zz.1 19.4 
19.58 19.6 21.6 Zl.8 . 2J.} 2, ... 18.6 20.} 21.1 21.a .u..lt zo.6 
1559 18.9 2}.2 2.:;.9 . 27.2 26.8 19.J 24.8 24.l 20., 17.9 "·' 1960 zo.6 20.} .z5.7 Z).l 28.8 l6.4 25.0 21.9 

Total 20.6 58.8 ltlt.8 7}.4 75.6 19.0 64.} 70.1 7}.l 42.l 61.4 55.9 
hvf,rag~ zo.6 19.6 .22.4. Z4.1 __ "2·2 ~.}. 21.lt 23.4 zit.it 21.0 20., 18.6 ~67,9 22.~ 

A-..tr!le of Dailz iaAima 

15.57 lC.4 ?.} 
1558 10.6 11 • .5 11.2 12.2· 12.4 11.} 10.9 10.9 lJ.5 12.6 ·:,1 1 

19!19. ·--· 5 ... 9 - 9.5 .u.c_ J.fi .J l}.0 10.5 u.1 9.tl ll.2 7.li J.9 
1%0 8.7 9.} 12.} 14.c l}.8 12.6 H; .7 18.z 

:;:atal t.7 25.8 21.0 }8.5 42 .5 41.2 }4.4 }8.7 }B.9 21.7 }0.ll Zit.} 

.ft.Vt~rage &.7 o.6 l0.5 l.?. i", 1 ... £. lJ. 7 u . .5 17. <; l}.O lC. !; lC.} e.1 i;5,z .. 
..i.. ..... -' 
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'"'l• .1.31 
Preoi~itation in 11111.ill•t•r• • • 

. ; =- ..... p-.":;.." ... JI. -....- - . . --- .. 
n.t.a 1.ur. ll'D. JUL A.PL Ju.T 1VH11 lllL'l 4VO. ....,, oor. xov. llllO. 'fO'l'.t.L It."m~ . --· - . 

Dt.11r~ ~, .... • -;a,g54 I\ " 
. ., .... , 10.Q t'll' "'n -' 

, __ , 
..2.97-' .. ...,. . Ll>'3 '-'l..O. -0~- . ~· 

, lllll•& "'· ,, .. .. ~- . _98.5 -1t0...1 ., ..... J ..... 'I ...... . . .al I 
.... i . ... t 0.1 .. . ....... --

_J,OIU: o.o o.o ~.o 111 .C A& I m.' 2'12.l! 1u:o.• 2?' .I ·1"''5 "-<!I . •-• 1 ... .,9 ' 
, .. ~ "." 04' ·-. ,,..,. ,., .,,,_. • C!I. 0 .,,,, SI "'c.L ; , .,... 'I ,., , A.'11. " "" . --- . 
, ..... ... ., - 'I . ... 

1111. ' m.2 ....... :nA.• 4c.,, ,, ....... .. .... ' ,..., l ., I\ J.I. I. " _ .. L ,. 

~--· 

10'10 21.6 o.o. • 
.. -"·' ltl.2 ...,,._, 160.' ~11..1 "l&..l . 202_.! ,_118_.fJ . 'l.O 2-2 1-Sii.•.6 

__}.~ 11.2 ., ..... ... , ' .Jl~l ... ~29- , ..... Un.I .... "-' ! . .m.; ~2.1 1'1.0 2".0 .. . """ .• • 
,~, '-" ""'•1. ~ . v.4-" 'c; . , ..... ,.,..,Ill 266.~ 11'>.~ l"-' ,_,a-.• - ... ... 
. . , .:..:. L . .:. .... ...... ....... '·"" ' ... ,.Ill • _,.,_., .:I "'"""' . -~--.~6 . ,.., .• Ct , 11.!o.<. :J ......... , 

. ·-- _zo ... e 20.2 "'" -• Ola-~ "' 1'7A .! ... ..., .0 ..... ::>::>8.f lh.lt ., ·' 'IA.t ........ ,,_ . 
• . -- ..... 

. _1j6z..~ o.o .... 8,.9 • ., ._.ao. '.!. .:.m.· 1'11t.2 ,.,., .. 
~..6 

,,,,__ .. . 7.1.~ .. aJ..S. o.lt .... --., -1 --
- f!I.~~],_ 166.1+ 161.2 lt88.1 .,.,, " .632 • .a '" ..... 11 ~28".2 --- ., 1 ...... _,. 76.6_ 11+6.6 .... • ... . 
.lYera~e· 18.5 .~i-.9. ~ 61.0 86.6 70.' 1'1'1. 'I] 402.7 ,2,.lt 220.9 80., 9.5 16., 1,lt82.7 

-- - ... -
• ' .. ------- --· ,..._ ·- -

------ . . . . .. 
~ --·- • - --

• • 
, .. .. 

--- ----- - . --- -,-- ----·· 
... _ .· .. - - '- ---- ··-- --~~·~:-"""".,.-l~ -· ... ·----~ - i.e.--_____ ; -·· Ir-~ - - - .:.. ........ ._lo!: ... -:= :;..~ - - --- _.._· •. .,::c:=:-.1:-::.· ----~-
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';""'.3!.£ ~_:?_,:; 

U.bre Markos l"? ;,..:"T~i!f' C'~!l.t:J;;:ra1e ::l·-·vn ~ l >r. _2,}1} meters 
-- . -- --- -. - . - . -··· 

.. . ,, .... . . 

ATer~g• llailz TemEeratura 

1S!4 J.6.} 17.9 l.7.9 l,5.1 llo.6 14.9 l.,5.l lit., ll+.7 lit.It 
1~55 15.1 16.0 17.1 16.5. ll',4 llt.8 11+.o 14.1 14.6 14.6 i.:;.o 14.s 11!._S.J l!i .J 
l~5t:i 14,9 16.9 lll.} l(, .8 16.} 14,2 13 ·" lJ.5 14,0 14.? 1}.6 11+.a 181.4 . l,i.l 

1~·57 1..5.J 16.l - 16.J. ___ l.~.'t .. ..l.6 .. 6 15.0 .l4.6 14,l 15.} l}.9 16 ., .l6 .Q . .167£9 . .:...U..:z . 
l 95b 17.0 17.1 lB.s 18.4 ll!.4 14.9 14.7 14.6 14.9 16.6 1,.1 1,., 196.} 16.4 

195~ 15.9 16.6 17.9 14.l 14.Z l} .c; 14.5 14.9 lit.? 14.g 

1~60 15.0 16,6 16.l 17.l 16.} 14.7 lJ.5 14.} 14.0 llt.5 1.5.1 J.4.7 181.9 15.2 

1'161 1,5.il 1,.9. 16.1 i£.e lit.? l}.l l}.} lJ., lJ.7 
Total 122,J_ l>J.l 122 .) ~C!_l .J.lOQ~~-117., 112,1 99.4 115.8 119.4 118,4 U&,i ____ ---- ---

J.5.7 J6.6 11.:; lE.9. 16.b. 14.7 14.0 14.2 14 • .5 J,lt .9 ' 185.7 n\. er&.69 1.5.0 llt.9 1,5., 

1962 1}.o 15.2 15.6 16.9 15,5 13,5 13.0 12.5 12.B· 12.1 13.5 ,, . ., 167.9 

rotal 1)8,} 148.} 1}7.9 118.2 116.3 131.0 125.1 111,9 128.6 132.1 131,9 115,9 

.\ V•!J'BJl'e "'·!'. -16,5 17.2 1&,9 16.6 14,6 13,9 13,9 14.} 14,7 14.7 14.} 18},0 15.2 - - .. -- - -- .. --- - . - ---·· - ---

I 

I 
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'fAWE l.36 
To; ·;oratm-e '!l.t DeW.hrkpa la d•sr••• Ce11tigrade I:l~ti.on 2.,1, meters 

;· l,·. - , ·.. • ,_ .;. ,...41< ... rr. l ~~~ :---"i ,r .. _, i , !,·; I ... : J --~,.:""I : ... 1 .... ~ D' ... • ". ,... - n;;ri!-
• • 

1 
: r~- ! ~;Ira;·-:r ~~~- -~~ •• - - -~ . ·- :· . . .I.~ .. - --r, . ·=~ 
I I I I 
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7.223 
(3.S7) 
•r••U ef •c1-tiC111 

·, 

..,- .. 
YU& J.t.N, ,. .. 
Gia bi 
1Qr;4 o.o o.o 
lQo;ll; lill _.6 o.o. 
lOAA l 'i.? ' - . 
1Qo;Q 

lCW::n .. 

·~· . T,.._., 68.8 '"''-n . 
Ayerag1 .,,, .0 n n 

... 

--- -- -
----

. --
I .' --· 

·-• -----
- .. 

. 

--· 
• . .. -..-....-:---=· ----"'1.. -.: . - - -

• 

• 

Kil. 

. 
_36.2 

35.2 
0

'18-8 

,, ·O 

,,l;\ • .2 

"""·"' 

. 
' 

-

• . ·.-. 
11•ii1 • .1.44. 

Pzec1p1tat1GD ~n ailli!aetera 
. t ~t ... . ··- -- .-----~ . --.:.- ~· '1 .~· ... "i: ., 

• 

ua. :IUY. J1l><S ·• IVloY ...ua. Ul"I!, oar. INO~. nao. TOTAi". t= .. . . . . . 
• . .. 

'it2.~ .28'+. ~ 331 •. 28'i.O 37it.1 Ai}9.3 . .81•4 11 • .2 18.?" •.903.9 
' "-322.; .. ~~o ·,·51.9. :5 168.6 257.CJ 388. 1 116.7 ,··11~1 0.0' 2.132.9 '· 

' 4? .c 364.~ 4-.t ... "l 4111.0~1 ~o<.,· 
. 

.1.?i.1.1 ... ., 

-~-· 26?."i . 2?8. ~68~~ ''ll"-0 .·. 1-426;,8 • .. 

12Cl.O iait. I:; 'i2'i.; ""!(). 2 · "88-o .It ...n.4 2.01111.0 

'!.;>l.' . ,.,ca.• 4'11'7 •• I 1;0>1.? • 16·Q_I i.ao1.a -
' .. .. 2« 8 • 'llAA 11844.' ' ,.,.,, b • -· '---• . 70? .~ 22.• .• 18".? ,1.2•e.il; • ;o 

. _,., "'"' ;. .. .::~" _. Z ZJI: I 4 .. c .r. 4:n -.1 ·.• '><!; •• • ,_, 'l . "' 4 z-_1 .• Q . -
' 

·• ' 
. . ·, . . ' .•. , ..... "• . . 

- . . 
" .. ;_ 

' : .. . -. 
' '· .. . . 

. . . . . . .. ' .. . . . •· . ... 
.. .. , . ., 

. . . 
.-..-. ' . .~ .. . . . ~ . . 

·' ' .. . 
~ - . 

' . . . .. .· . . • . 
' '. 

. ... • 
' ~ ' 

" -
.. - .. 

DP08'?174 



'' - , . _,.. " 

' • · - 1 I· " ul. '1 •· •. -~ : :L--::_ 

: 11'"• wr11:t··..r"' -;.t Gimbi :"" r:~~'!l9R ':~ntin-a.:!e ::'..,v,;tlon 1 1 988 ~meter• ---·--- . --- -·-· 
,- '' 

.. : 
•.1. ·.· 

~v!r&i• Dailz TamEerature 
1)5'+ 2 ~.II 23.7 ?2.3 20.£ 19.0 19.9 ~ .• l i'O.O 21.4 20.7 

~c:,;~ .'J. ;> 23.8 Z3.'i 21.7 2J..4 20 •.• 17.8 18.4. 16.<; 20.5 21.0 

Total ?}.2 23.8 47.5 45.4 4}.~' "l.O 36.8 38.j 39,0 40.5 42.4 20.1 

Avera~e_ ?_). 2 23.e_. ;u._z __ 22.i: ai_.~- 20.5 18 ... 19.l l'.i.5 20.2 21.2 z.0.7 <54.8 ___ _21,_2 __ 

Averaie of :Jail.z ~:ax!11• 

ii;;, .. }4.1 33.5 31.5. 2E.B 2€.. .6 27,5 2<-..7 29.0 30.7 29.6 
~ 

1<;5; }u.O . }},6 33.5 30.3 30.2. 2t.<; 2~.2 24.} 25.1 2C.1 28.9 

l :i!>_) - .. . ---· --- -- -- 2t., •. ?.... 23. 9 ?l.j 22.v ?.2.5 23.? 
~~fO 20.6 }C .}. 26.3 2}.E: 24.C 24.5 25.0 

1Gta1 30.0 33,6 96.2 94.1 114,2 105 ... <;5,1 <,l:'.3 101.3 eo.b 59.b 2',i.6 

1lverst:e 30.0 33.6 32.1 }l.4_ 28.6 2f..) 2;.e 24,6 25.3 26.9 29.8 29.6 }42.0 28.5 

1962 No record 

.. - -- --· - - - A~GDlil 2~· ~." .. ~ ti~U~ II - - . - .. - . ---
1"'5'- 1,.5 l~--~ l}.O 12.} 11.} 12.j 11.5 ll.5 li' .o 11.8 
l l-') io ..... l}.9 l}.~ l}.l 12.5 11,i'. l? ·"' l.? .5 l<'. I 12.8 13.l 

Teto: lt . .:, 13.~ 27.4 27.0 2.!>. !: 24.l 23.7 24.8 ;>4.2 24.?, 25.1 11.li 

.r.·,.".'rage 16.~ 13.9 l}.7 13.5 12.7 12.1 11.8 12.4 12.l 12.l 12.5 11.li 155.0 12.<; 



7-223 
'3-37) 
a.reeu of Recl ... tion 

Table 1.4, • 

• 
Precipitation in millimeters· ·'···. 

:- ' . .. • _-=:, •·r---·-· --- -· .,:.. -- ....... (""' :X 2 T" .. AX- .----r'" ~ --i= . C ""'1 -· -c- -1 - - ~ I ~ 
i1&AN nAR MAB. J'EB. JAN. AP&1 I MAY IONS :'J'OT.AL 1VLY &UO, SEPT, OOT. NOV. DKO. 

.. -- ---- ·- . -~-·-. --· ... --. - .. l. . -- r--· 
.. _ ... , ... ~ 132.k __ 7.'.! ....50 ... 't .... J.1.Z_·J....~L.1..6. 

. _ o .. o 5~ .. 1 __ J,. l.62., ... 1r~6L i!6·:j ~"~""'."....l..1j·--.a..u 
1954 I 0 ,g _ li,.J. _J... ~ . D .!!02..D 26.l.. · ~1--9...5 -1.<W> I l.e4-- - -

... n 'tn.'7 ,... l:A .,_ w...i:. ,,, .. n ,..,n j ,.,., .'l.1ha I: I n "1 an.Al ,,.,,. . -

Gonda.• 

195~ .. 
_ _J_fil 

,, n~E. 

82\.~ 
• am.. 
.. . ~9-1 
1,)!t2.; 
- -15...1 
... -'l.22.! c 

.--1 ""-., _n. ioz.. ~ 352.sµso...9.jJ.0.9,.6.J . ...82..8! ....1.0 .. al O.o I l,J, 
~~+---'+:..::•7. .. : .. s .• 1 .. _60. l.o 105,8 215.!2j_?3~!.?~1t.o 22,Q..j__~_!l-j..2!.aJ 6.51 -•-

. -;:;.~ 
L 11"1_1,. lJ • 

529.; 

1,l __ 12."- "'.• 10 ·' m .1 r1~~ _ ,. .s_j 112.~ 111. •I n.2 I ... -
19°59 1.8 ~8~1 _208.2 332~8 344.7 l98.Q22_~6i 11+.21 3.0 I _,, .. 
i96o I 97.ij . 261.3 106.6 I "·' 20.1t l3.s 

l.961. . 9~a--- ·-· , . . I l 2~~~ 
-~~_u.1 _ 2~_, J,Q,8_.2[116.~3~._o ;_1t95_.3.-~ .• .9. _.It b39 .. 8 ..39..2...S ..321.. 
Jl!_orage J ... ~ 15. ~-...!L ihlj 70 .8 b.1.2...J. Jl.9.. .3..ll.. .li6_. -~.l. •. O .J;J..;J.'-1--""'-"''4-_.....c.i.,;..,. 

__j,"L..., No r~J:Ar.d I I · I I I I I - I 
--.---1--_,1----+-··--l---l----l---+---+---+---+---1---1----1'----1----.. - - --·- I , 11----1----1'-----+--'---

·--~=--=1---r--t~.-~·--1 I I I I . I -1 -1 I ·1·~-
• 

• .. -· ·--1 ··- I I 

··--· .. -·. ~.- ··--+---+----+----1---1---_,1-----1---l·---+--+-----+---
I 

·t.=t ... -c-=-t ... ~J. . .. __ 1 ______ I I J____ I t _J . I. . 1. .... .-. . 1.. -· 
~ -:--:.;..,.-:-~ 

a:'O t.47l7f ., 

"' 

• 



" • 9 •• ' • ..... • "" • ' 

'l" ' nT ·: 
.k.-··~· ~- _'t]_ 

1'eir.~ erl!lt·..u-~1 ~t Gondar i'l ·~e,::r.--eir. "":~nt1Qa \e .:.. ·1ut. ~1.n 2,121 metttrCi -----·· --- ----

,, ·' ' ' 
' ,. 

··i •.·• 

~verage or Dailz ~axima 

1953 29.1 29.5 30,3 28.8 28,4 24.5 20.9 22.7 24 .4 27.0 27.9 25,9 319.4 26.6 

1954 29 • .5 23.5 20.5 ' 20.3 22.7 25,9 26.9 26.9 

19!15 2t.9 29.4 28.0 2t .o 24.8 21.9 21.? 23.? 27.} 25.4 25,5 25.9 310.5 25.9 
1~>6 26.2 29.0 }O~C? - 27.._7_ ~f .. 7 24.1 21.1 :>1 .n 23.9 24 .4 36.0 26.; }08.6 . _.?2.z __ 

1957 27.7 27.6 26.4 29.8 27.7 ?4.? 22.9 22.4 25.2 27.2 n.; 27.6 316.7 26,4 

1958 27.6 28.2 30.9 29.1+ .?9.0 ;>4 .2 21.9 22.~ 26.li 26.2 

,1959 . 26.9 28.5 29.7 29.l 2&.1 25.8 20.9 21.7 2}.4 26.2 26.7 
1960 26.2 22.& 24.9 ;>(;. 2 26.7 26.9 . 
l~t;.l -·· 2!1.6 20 .o _ .. .. 25.5 21.} 22.6 2j,/! 24.6 

Total 19;.7 197.8 175.3 192.8.190.2.217.4 149.7 201.2 19"/ .6 180. 9 21}.l 210.} 
1tYerat;e 2!.<.0 28.3 2';1.2 27.5_ 2'l.2. 24.2 21.4 22.i. 24.7 25.b 26.6 26.} }11.6 26.0 

1962 21.6 24.} 24.6 25.8 

Total 195,7 197.8 175.3 192.8 190.2 217,4 149.7 201.2 219.2 205.2 21+7.7 2}6.1 

A_verage zB.o .. z8.3 29.~ ----~7~5. _2_7•2-. 24.2 21.1+ 22.1+ 21+.1+ 25.6 2?.5 26.2 311.9 26.0 



'!'.,J:!L~: ~--·:-~ 
. • ·:· ~ :.. ,. '" "t f ____ ~~11,clar :~ 1~.r~eF ~~~t;.~ra -~ • . . . • 1. · r . . _ .?....!?!___ -;, ~ • ~ r " .. . . 

• • . .. ' '" .. 
Ave!Ki• ~ailz TemEerature 

~- ::).;! ,:c .l 21.2 22.} 21.6 2.1.6 18.9 17 • .i. 17.7 18 ,5 lej.f l~.7 17,8 ZJ6.l 13.7 

: #·:. '+ ... ) .~ 20.9 J.&,5 17.0 17.1. 17.8 lLB "'i·!I lli.j 

~ ~: .J le .2 l~.8 20.c 20.6 20.1 18.5 .l.7 .o 16.6 17.8 18.} 20.9 17.4 226.6 lb.9 
~ , • f 

l£ -'· 20.0 . 21,6 21.(. ?..l.O: 18.(, 17.Cl 16 .Ii 18.l 18.4 ll' .} 2e.e 226.2 l~.9 -- " ~ 

. ( , .. ., le. '1 le.9 l.'J."' 21.a 21.2 19.3 lb.} l?.6 lli ... 20.} 20.0 l'l.t. 231+.4 l';.5 

J . :.,.c l':I.? l'.1.7 23.2 22.5 i!i'. 2 . llj .O 17.7 17.7 lb.8 ll:.} 
\. l;:,,':,. .. b.7 zo.1 21.9 22 ... 21,6 19.11 l?.} 11.5 ltl.l 16.8 18.2 

l '"'''i , .. 19.8 16 .5 18.9 19.l lli.2 18.} 
:.. ,··f· l lll.5 16.2 ··- l!i.'-t l?.O 16.6 19.5 

~Ot.il l.~~. 2 159. l 129.? 146.1 i2e.3 211.8 121.4 l}?.? 144.8 l}l.l 152.2 166.2 
.~vt:::r&.ge :..&.7 19.9 21.t: 20.9 i'l." 19.0 17.} l?.2 18.l lb.? 19.0 18.5 230., 19.2 

iC)6• 15.9 16.} 16.2 16.5 
Total i3i.2 i59.i 129.7 146.1 __ 128.}_ 171.8 121.4 137.7 160.7 147.4 168.4 182.7 

;. Vt' rage 18.? 19.9 21.6 20.9 21.4 19.1 17.} 17.2 17.9 18.4 18.7 18.} 229.4 19.1 

' 



-.., ••• L Jf 0(1". - ... • "!. 

~ 

TA~~.;~ ;._ _~£._ 

Tein::-er,. ~· .. 1·~· tit --~G9~dal'. ~· . -· ___ '.'.!:" ~i~u~~P.~ ~P.nt.ig.ra.l& . ' ~:l;;V!Lt'L'm 2.121 :?:et1:ru ·---... 
,: . •,, ! ' .. .. 

" 
Average of Dalli Mini!! 

l~5j ll.l 

1~5~· ~.g 

J.""'· c.e 

l?..t l~.~ 14.4 

12.4 l}.? 11+.2 

l0.7 l~.l 12.~ 

ll,.8 .. i:; • .? 14.;, 
10.2 l:,!.3 13.h 

11.2 l5.4 15.S 
11.7 ll+.O 15.6 

i1+.c 13.?. l;.2 12.1 l.?,6 i2.2 i1.1+ 

14.} lJ.,I+·. 13.} i;.3. 12.S ll.'l 12.0 

, ""·"' " 
1956 .. i' •. l 

1957. ~-7 

1~58 ll.h 
l'J.)'7 lC.4 

i~~c 

.1,961 •... -. _ .. , . .lla} 

'l'otal €9,8 92.l 
Average ~o.o 11.5 

1962 
Total 69.a 92.1 ·- --·- ·- .. ,. __ .. _._ 

l}.4 12.} 12.1 11.& 
_ ;I.}.}. l}.O _12•9 12.~ 

11+,'l l}.6, l:;.7 lj.2 

15.4. l}.8 l}.9 l}.l 

15.0 l}.7 lj.5 l},} 

12.0 10.I+ 10.9 
12.} 12.; 10.6 

12.0 l}.} 12.5 

.11.1 
12.h 11.2 

13.;. 
... , .... lZ.o ............ 1-',3 

lC.2 12.9 11.9 9,7 
11.I+ 9,3 

96.0,11~.7 100.9 119.8 
1,3.7 14.2 . 11+.4 l}.3 

92.6 100,l 
l}.2 12.5 

g&.o 1i3.1 100.9 119.a 92.6 100.1 
~ . . -

9&.a e.1.1 89,1+ 
12.4 11.6 11.2 

• 

9.7 152.~ 

9.6 15().6 
9,1 1:57.I+ 

11.0· 144.2 

11.5 i;,1.1 
lO,I+ 

10.7 
~~.ll. 

i4.J 
95.9 
10.7 ll+S.7 

:: · . ._:-., 

12.7 

12.6 

u.1+ 
... 1?.9 .. 

12.6 

• 

lZ~I+ _ 

A.Yerage io.o . 11.5 13.7 14.2 14.4 1}.} 13.2 12.5 

10.2 8.2 7.9 1.8 
109.0 89.3 97.3 10}.? 
12.1 11.2 10.8. 10,4 11+7.3 12.1+ 

0 



... 

y:.w; i.50 - --
• ''I".· t ::Iii t C.ilder ·. ~ ::>. :..- : in d''"T")C:<> Cc~111t.:l.:Tn4-

· - --

., ~ j,.! 

1~;,),2 ?6.1 

• c:s~ 

_.,. -- ·- - -
t;S.~ 21.c 

--

.. I , • . ' 
A•orago D..~t11 TcSpcraturo 

I 

. 1&.1 17.9 17.9 . 18.0. 

:.Tf'rl'.'.ltO of !bill llmtic.~ 
T 

25.81 23.7 23.5 23.9 

A•ornr> of D;-.111 t~Dhla 
~- . 

&.5 12 • .? 12.3 

: .f':~cipit~tion 
216. ~ 12i..1 

- -........... -

• 

. ' 

12.2 

: ,..,. t ... '1 1,950 ::cter :: 

'" 

-----

• ·----··- .. 

• 
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(3-37) 
•r••v of Reel ••t lan 

YUJI SAN, . PJIB. 

Ji•• .,.rioul ~lll'&l 

19.55 ?L< .. n.n 

~ 1 nti.C. . .,, r 
''~-

, oi::'J " r ........ 
incn .,_,. r 'l1, f: 

__io<::n 1.L.. ~ ,.., . , 
, ai:;, li:'ll a 

............ ....,, 1L.n. , ~- '· 
Avei'all:« •n.8 o;ti.1 

1 °" .. L\.11 .. ,., n 

Total~ 169.0 ~o.4 
Ir .;;; .-

~!•l".•SIL : _28 .• 0 _'tz.9 
. -·· . ·-

• 

. . 
.m.z·=ii·-~-

•' .... --- -- ._ .. _ ·-. 
• 

• • • 

' ' 
'l'abl~ · 1.54 

.. Precipitation in mi'lli11ete:i'11 
' -

MAil. APB. Jol.l.Y 1VNZ roi..v A'llO, Ul'T, 
. 

obool 

8~.8 ,.i.. ... 'I ,i., ·" '1'14.li 'l'IQ I' :>29_,_g .20Z.Q 
Ll0.7..0_ 'll1,; ,. .i .... ,, ....... Q ·~"' I' :16.J ... .O .u.a._Q.. 
.lJ.'Z.,S.. ..l.2l. , ::ti.lo.." 

""' n 
1q2.J) ~6 .. g -9l.S_ 

• 
.. 1 ... Q., • , ... ,., h ... c. ~ ,,, c , ..... ll 

-
<>'1.Q ,,,0 • """." 'llb_Q 1??., ,<1.3,..3 "nn 'I 

1 Clo 1 .. ,,, ,· """ ~ ;c. .... 'J96,• 3Z/ .. " ,~ l't. 

c..u. z ,.,,.,~ '11 '"' ,l 1 :>11_2.~ ,,.'!Qll .. ~ Sac; &_ 
108~4 166., l?'l,3 211.8 214.: 234.1 179.2 

a1 .n 1b7.o 
.. • 

~~:9 '111...Q • 2.1,S..• 2 
741.3 996.1 20~.8 11o.01o.,.o. 128r;.3 l2..12 .. ~ _:111 •. r;· 

JQ!i·~- . 166.0 _1Jk.!t -- ,,2..1},.!f 214.2 245.1 18'3.9 

. ..... - .. -- . ..- ..... -- • 
. . 

. . . 
. -

. 
• . . 

- ' 

____ ,._ 
---·--1 

~4 
•. 

.. •· 

OOT • NOV. DBO. TOT.Ar, ·~ 
j 

ltQ .. .!) ~Q~Q. _+p6..._Q. l ..... a a 

.-29..Q µ.g.~o. :._.a.n . , . -*·• t\ ' 
-9.s...l hi\ .. , " ., -k'J'& .'I 

.. ....... I •• . ':I ,,, .. ., ......... 
'l.n • . ,"_ 1! .. ,, .I\ • '1'10 , 

, , "'~• .,,,.,, ,., • c. .. c. " . 
• 

• s12 •. I! J2'11. II ., ot: .. QtO~tl·. 

.86.8 .ft.9 39.3 1. .• o 
• • 

· i.. .. I\ ?'i..Q • 
565.8· 

. 
._3D ... 5 271.5 

ao.s 53.9 45.2 1,551.6 129., 

- I 

1 

• 
1 1 

• I . 
• • ! 

. . 
. . I 

. . . ' 
.. i 

-
• ePOR\""4 ~ 

' 



.. : ' ~ 
I I . ' ' .......... , tc..r•-•••:t 

TABLB J,S2. 
, Jilla Agricultural 

.,....paratve at l!ohool in d•sr••r Ce11Usrac1e 
• 

!:leva\J..oa meter a 
- . - ·- -· ·- .. - -z-·- ·--··------

T:L.& • ,..,.-•• l'r'T" ~ MtB L .,... lf4T IUlifl: t J\ft.:J A:..a rur•_ t """'·· "·'I.·" . ~1w.r-. I 1·~ ..... I n~ -
~- - -r--: --=i-- -! t ""• ~-0;-~il' ~. - --t·-• _t :- I ~-·: t .--- ----j- -

l.95lt .Z8J: a.s; 28..6. - t ZzaZ. Zlt.6~ 21 .• 6 - 22.lt l a.3; Zlt.6 I .?6.J - - - ' T 

.l.95!i; Z.5..S, Z6 •. 8 r zB---7, 26 • .5, ~7 a.o, zz.9 • 21.6. ZJ.O! 21+.7 _ 25.6 21t.a, '®a8 ,.2.~.;1. __ 
15-56, $.5.2: 26.9. 2a.o, zs.11 2~.i 2J.6j Ji.2, 22.5. 2J.6 21+.o 2,.2 26.6 ~91.0 .;2'!.8 

- I 
J.952 1 211.5, 22.0 I 21t,9 1 25 ,. - __z_1+~2 .!- 22.a .... ~_.o+ 26.2 2l·.i _ 26.21 305,8 12s.s 

l.S.~. 22LO: 27.5 I I I - - ' '. 23.,· 2,5.2- 26.l' 26.}I, -- t 
• I - I . ' 

19.59: 26.0. 26.1. 22.01 21.1.~ zs..i..
1 

21+,2. ,21.s, 22.1
1 

23.5. zr..s 2s.1 zs.a· i~.~ ,21+.9 
J.5'6Q~_ i6.1t, Z6.9 Z6.s.; 26._6 t~-1- _2J.1. i1.8 1,.1. i2.6, 2Q.1t 21.2, 2J.,J_ avi.~1 22,8 

l.~61.! - - i 22..7 I Z2..J.- 2L9~ .llL1 t 20.7: 19.? t-20.5' 2!1-9 22.5 21.lt 22.~; - --- ---·. - -
TgtaJ,182,5i211t,o 

1
1115.BjlSZafijl?lt.lt 16,,,!11t7..6J.-'l•6 1~7.'t_l~.l_lj?!..lt _l'l_lt~r- • ' 

Averau'. 26.8: 26,8. 26.~ 25._it t- 21t~t 23.6_, 21.:i._; 21.7 1 ?}.1+
1 

24.o 21 .. 1 21+.9· 291.a : ?4Q 
1962 25.1t · 21., . zs.5· 26.3: 21+.6 2,.6 21.9 21.1 22.6' 26.3 21.2. 

tota1·212,, '2"1,, 1211,, 1178.9 ·11J9;.0-
1
188.9 1&1.!7 11?3·' 210.0 2•8.lt 197.lt 201.7 , ------·· 

Avar••e ....... 6 ...... 8 · -26.lt "c.6 2lt.9 21.6 21,2 21-.7 _ 2,.3 21t.3 21,9 zs.2· 291.5 
1
·21t,, 

- """ - .... ; 1 "'".I ! AY•~·s• Of' Da1J.f Hin:ma • . - - - --
l.951+ 7~: ll.9 t "·0- --- ·t l..4.6 ' 14.4, 14. ' 14.i! 1}.7 9.6 8.7 - 1 -
195!/ ll.2 j llt.9 j :1,6._~_l,S.) I 15.0 

1 
_15.9 l,lt.9 1 lit..! .. J.lt.a.2_. l_J,J._ lJ•lt 13.51 12205 ,lltol+ 

i9,56 lo.,.~ s.i. i i1.8, 14.J; i6.J, l,.,.; ;u.5 1 iJ.'+ iJ.5 i1.o 6.2 s.r. _ J.lt2..J 111._9 
_1957 9., i2.:.1 '. i,.1,_J.J.1, .i.t.2 i J.J.6 u.9: iJ.8 12.5 10.6 lt.7 1.,.. i".,. 12.0 

l~~ 1,1.2 12o7: ' ; --- f- lJ.O' ·11.5 8.3 6.5 
19.59 ll.} lit.? 11.8 i~ • .§ ~ lJ.,6_ 1J.21 lJ.~ i3.3 13.5 lJ.1 7.5 . 9.1 11t6.9 12._a 

!~0, - 9.~ .. ll.J. ~12!7- 13.3 I 13.8 j 11.0_.._).l.8- ll·~ _i1.8_..,9.8. _..L.L _:Jo'J.. _--1.}1..l_.J.g~-

I 1961 "·' I 10.2, 1}.2. 8.J ! 11.} 12.l. l}.9 . lli.8 10.2 -11.5 I 9,5 • 
iotal f9.'· 25,1 91.7, 8.?,I+, glt,J r 92.8 CJJ,6 91t.J 109.5 90.9 7}a2 62,l 

AVeJ'i§ 9.f 1-11~ l_,.l 1.3.1 l}.f 13.} l}.I+ 13.5 13.7 11.4 Cj,.2 II.!} 11+5,5 1~.l 
_, 2 _2. 10~.~ ,,.1 H·. 12. ~z.• 1j·J. ,,.7 11.9 i·i i:·f , .o aI Tl• • 1•._ ~.o · , 10fi. 101t; 10 • 106.0 121.it • 7 , 6 • 

... verase 9· 11. 1.:•.9 ). 13,3 1J. t 1 • - 13.3 13,5 ~ • i ~ . 11t1.6 11.~ 



'•' .. 

"'. ':"''. ":' +' . ..,_, .... 
• j • : :; 

Ji.ma Agricultural 
~ ... ____ 

~-~. "':''l. ·.i·~ ,. ... ~ School ; ., "!"t:-r:=:.-"r; ··f!:it1i(Ta·:ie :: .. ..::vttl -V!'l .ir.e-t~rs 
-~--··· - . 

. ' ': . ... 
Avera'e Dai!z Tem~erature 

~s5t. i.:i.1 20.7 Zl.8 20.9 19.5 17.9 i&.~ l!:..5 17.1 17.2 

15'!>~ ia.i. 20.9 22.6 20.1/ 20.j ?C.5 18.9 17.9 18.9 18.9 19.5 19.2 236.9 11/. 7 

19!>6 .l 7 .o 17.7 19.9 lS.l 19.~ 18. !i 17.1+ 17.8 10.5 18.5 15.8 17.4 217.5 18.1 

1'1!>/ 18.9 19~- - 1.9.J - 19.5 _1s.1. lt,9 18.4 18.3 J!i.8 1e.5 lb.,5 17.2 225.1 ·-- ;18.8 

l'15t 19.1 20.1 lE.3 led l?., 16.4 

1959 18.7 19,4 19.5 ~9.'1 .:.9.3. 15.? 17.3 17.7 18.4 18.8 16.5 17.5 221.7 lli.5 

1'160 17.8 19.0 19.6 20.0 15.2 - 17.l 14,8 15. 7 15.7 15.1 14., 14.5 202.8 16.9 
l <,6.1. 15.8 16.2 17.6 16.7. 16.0 15.9 l?.2 21.4 16.4 16.4 ll.2 

'.U>ta..l. 1~5.0 .. l5J.3 1}8.9 117.5_1J4.~_129.2 120,6 122.9 148.5 141.6 1}5.~ 11&.4 ---
l..verag~ l?.9 19.2 15.f 19.6 _;9,3 1€.5 17.2 17.f: lt.6 l?.? 16.c; 16.9 219.2 18.3 

1962 16.5 16.8 18.4 19.1_ 18.5 17.9 17.0 16.7 17.3 16.8 17.5 
Total 141,5 170.1 157., 136.6 153,4 14?.1 137.6 139.6 165.8 158.4 1,5.5 135.9 

AYerage 17.? 18. 9 19.7 19.5 -- ~ ~-2 18.lt 17.2 17.4 18,4 1?.6 16,9 17.0 217,9 18.2 . ---



!:\ 

- -- --------------
! 

t· 223 • 
(3.51) 
•r••u of Recl-t!an 

I 

'table 1 : S 4- ,, 
Precipitation in millimeters 

Dll:O, I ·, TO'l'.U. YUK 

;::. . .:::.... .... _ ...... ~-· .. ···_-;,-;--' 

J'BB, NOV. = ··-.::..~"""" 

OO'J', MAY 111N8 lULY AVG. 11111"1', JAN. JIUR. APO. 

Kembo~cha, ahar ~·~1,,!'_~ -1- i 1-- i---1-1 --.fl---+---+---
1952 I 1 ..... : I. __ ._.1 1. I '39.0 I 326.6! 325..BJ 117.] lt6.41 O.Oj_ sos.1 1 .. 

i.R.y _.r.. '!2' 1 ..>~1- ,, • .,, _!t.o j 170.ol 3.5·'j 2s.1 1432.91.252.6.! 21+2.J 1.s1 0.01 52.8 I 1 1 287.1t 1 
__ ,~ .. 1 u.u1 ·n!.~1 ou.--, l -,~.ul <.'?• .. j 62.-f< I 32?.612Q8.o;I 186-=...{ 16:o;I 2-~-

• ~I•·•· :.I~ ..... ,,1 "'n-"I o.ol -,96.2l2s2.-,J 192.i o nl - -

-- . ..._ __ ,.. 

.Tl.J 
• 
• 

-~~- 28~:~.~:.~~I!!!:: I !::~ ~!:~IJ!:: l~~::t~tv:s:~ P•)I. zo.u1 zz., I w..i I 

,1.,I· 5z..s.I s2.1 I. g:,.gJ 34.ol 26., I 295.6l_i79.2I 149-l 

-----------+-----J-~--.... -~~ ... ---~+-·---~----..... '-----r-----1--·· 
o.o 9. 11.2 59.4 39.31 14.2 · 1,081.2 

·-· I 28~.8 41.?.~ 8&1, .1 3160, 1 4_,~1- 1.f!ll·.1· ~.7 14,:S.1 .. '1:,:8~1~·~0'-1-----.L.---
2S.2 -~"-·-~ . 86.1 30. 5 281. 2s_~~G~.~j :so.}_: 13_.o 1c,.5 1, 101.~ 

----.J--~i- ... -. ·--t----1----t----t---1 ·----~----

- - ...... j_,------i------
'------!-----+• .. '-'- I I I 

--------t----t-- ~~_,,~~_,,~~ ...... ~-_., __ _,_ __ ....,~--1-~---~----~-1. -· 
·- . "· I -l.----1---:1-----+--

t:=..:. ·.o:;--=-:-- -4 -· --'--:.:-. • •• • H. _:-1-- _J I ~ I ... .....:...=:.--
! I . 

-~-~!-----~- -· ·- -~ 
era t.iT!i'' ... -

0 



I.. ••• ... : 

TA.13):; J . _:, :-. --··---
' .. tr~. · ... z.· •• .-.. t K!•~lcha . . - ..• ~~ rje.rr'!"-e"G C~:ctillO'S..16 :·..l ~·vo. t.1. on _L.!..Q.l me "er~ 

. . • ... • - ... :11 
\.I,.. \ '• 

Averag~ of Daily Mini!!!! 
• 

.l. '15} ?.6 9.9 ll.j li'.6 U.J 15.J 12.o 11.'i 11.6 io.6 i'.8 9. :! lJ?.l 11.1, 

; ~5·· 5.( 9.} 1 ...... ~ 11.2 11 ... 11.9. lC.l 10,lt .2.} lo.It a., ?.8 118.9 s.9 
l ~5J 11.9 9,b 11 •. , lj.~. 1 ... ,. l!t.b 12,C) lj.l lJ.} 11.1 9,b 11.0 147.5 12.} 

1956 ll,4 !;.8 _ l2..c_ 14,l _ lia.Z _ l.J ,.J 1.5.l l ... J l},7 12.1 
J ·" 1 ·9... ... l .. ,.~ j._2_,1 ... 

195? 9.7 11.l lJ.7 14,0 l}.7 15,"' ii..7 l'"' lJ ·" lj.l 10,0 ~.7 1_52,J . 12.7 
1958 12.} l}.2 12.9 14.2 l!i.9 15.4 llt.8 14.5 12.7 g., 11.1 

1959 12.8 l}.5 l}.7 14+,2 15.l llt.8 lit·'* llt.o 12.} 9., 9o} 

1960 9.7 11.1 l}.8 l}.6 15,0 15.6 ll+.5 lit. 9 . 11+.l 10.0 9 ... g.7 1_51 ... 12.6 

1~61 Co9. __ lC,O 12,J_ llt_,o 14 .2 -- 11+.7 - lit.} 12.6 10,1+ 10.J 10,l_ - ...... ._ - . 
"!'ota.l !>9,9 r;,7.7 112.4+ •07.2 107.'1 ljO,j 109,5 l~~.t, 11';1.9 110.7 &.1,8 84.11 

1.v~rage ic...o 10.8 li. 5 lJ.I+. lj,5 14. !I l},7 1},6 1}., 12,, 9.1 9.4 146,l 12,2 

1962 8.7 8.9 12.9 ,,,, 14.4 15.0 14.7 14,0 13.S 9., 9.9 8.8 
To~al 98,6. ~06.6 1?5•} 1.i!C.5 122.} 11t5.} 124,2 1}6,lt 1}J.7 120.2 91.7 "·~- .. --· ..-·---

Avera~e 10.0 10.1 12.5 n.r. 1 ~.6 14,5 ,,,a 1,.6 1}.4 12.0 9,2 9.r. 146.1 12.2 

- .. ; 
' 



. 'L 1 ·' 
:! • 3 ·:· '.• 

· ~l: .. \'~;~t2 ::·~-£ ~~·r i ~~.~ti ..... r~ 

!'.' 

'.l\aBL~ J, 56 
~ ..... ~ 

degr~es Centigrade El<}Vaiti.i>n --h~_,... meters 
~-~~~~-: .. ::~:-;,~·• .:.~·-· ~ '.'.'..~::•.":":"•" • ~-:--:::.~•••. - A•:"~'-•• "• ":" 

'{1\,/.,_ B. ~L~.;~.). FS{;'fL o~n', ~ :)~-. 

- - -- -.~::.-~.";'".:,".'~::'::~:~;-:·.-::.;_: :. 

! ,,, ,.. ; J''"" I ""Cl<' "~ .->-.c,. I ..._. _,A' ~ ~ :J' "P.<rX-J..f 

~:'.""":,'.~:'C':':~";;,;,-;...--:;:_: .. :;.:!..~.;_~::::-:.~':'.':'==--~ 

l ':'l;M»t:t 
' MEAN 

~-,...~ .. --......... ~- ..... ~ __ .. .,,,....~-1---...,, .... ··-···-------··t .. ,~_ .............. -.~: ; 

·······-···+ ........ t Aywef:<;ti~ ,:PfJ;l:i;.~sm:e~nta1urs ... 
I j , ' ' ' ; 1 ' 

; ... ~.-....... ~-·-····· ··t-···---· 
····f·············-····-,..····..,.- . 

_ J.9..53. .. ; JS,?} .J._&.~-.A.9~7 1 19 .. '+i 20.4 .22.3; J.(;}.9:.19.3' .l~~.5 .J? •. :t: l6.1: 

.~954 '. .15ttS ! .. .JJ~ .. ~ .+b~91 .~Q,.l, ZQ •. ~. l , ,, 18.4 l?.1 .. J.5.~.9 
:t,5.9; ... ~-~l.':t ! .. l8.t~L. 
l.5_ • .9J ................ ~···--··i·-·----- ·-· 

' ·. ; j : ; f 

__ -~:~t1~~·~L~~·~~.:.___J ___ _:_ __ ;~~ ... ?.1,~+3h<1Lx9. •. 7 ~ 
.... 1957. .. J..z.5_j .J..z~~--1'9.f'QL ;i9.~ i .. .2.o~.5i ?3.ll 2i.7: 20,3, 

! ~ : i ~ ' 

l95~- J..8.0. 18 .. .3.i ,. ~::P ... li. ___ ; .Z.2.4l 22.9[ 2l.8' 20.6.i 
' 

20.4 1 c •:,c t 1 8 ? :l"' 0 '9 3 · "'l " '. ' .,..,...;!.J ...t ..•• -..+.-·~~---··-:•. ,- _ .... . ·.':t.~·-· --i -·~ .. -~ . • fJ . ...,. ..... -~ .. !t.~. ~- -. .. --··-··-. -i. 

<.;6 ! '' ,. . . (I ,,: :v .. j . - : i i .l ... O .. +l.o .• 2; .. lv .. Qi .... (~O .. ;N-. .. .2i.0_/ _2.2.~ 2.3.71 .21.0i .21.5 
' ~ ; i ,: t' : : 

19£1l .J.2 " . J.1 h' lCJ I;; ;'Q ? ' -·Lz Z.2 6: i Z.Q 4 . 
. ""'°~"' ,.. '" .. ·"';'"'''"" ...• 'fr,,.A.. --- ·--~--r·-- . 1>.wr~+&---r---·-~ ,Ji._~,,.·-:·-...... ~. -· ...,..~~·~- - ·~ll..: ., ·~........... ~" ..,, ·":·· ·~· ~·Jl -"· . 

fro "J ~ 1 -vc: n i i . J. \ • I_ 8 1 t :~ i J 
...... .:.l..'ta.1. .. i u.; .. B 1 .l t4 .. ~ 136. 'Zl 121. ·-+ .1'±9 ... 4\ 136.o ;.104 .. 4 ;14.2..2 

.i<.Ye:rag~ ;. J-.7.QJ.).,E.,0!;_ 19,.5/ ?o..Ji .. 2l.~~ ¢?.?i ?Q.9.i 20.3 
' ' i 

i ' i ; f 
r 1 1.. · · · 1 t . . 

' 

_J_9 ~.!L .... 11 ~§. : }~~ .!. 2... .._!2_;8 ~--~- ~~~-~---~-~[=~-·-~=-· 
zo~o lS.6 
20~6 18.9i 

l9.8 18.6 

l,7.l l ).ti.~! ... ~.1?.4 
' . 

l7 .. l.,. J.1 .. S:. 
l:l110 j .,l_6,._~; ............. . 

Fi Lt , __ ,......,,,.._9..~--··· 

- i : 

20,.0; 17.4. 17.l. 16 .• 6! ..... 236 .. z.. ; ... l9 .• 7. 

.J..9.l.; lS.-z .16 ..•. 6 .. ; .16 . .-..1.tL. _____ '" ... ~ ... J.--~--·-
, ' '. . i ! 

i55.9i 144.5 i31.s l:29t8' .... --·- ... i 
1,9.5; 18.~1' 1695.i J.Q .•. ~: ... ?JQ.} .... 1 .... J. .. 9.t.?~-

i 

i 

20.1 ·• 16.9 16.'+ 
I. . ... ____ ... ·r ·-·---·····----..,·· 

16.3· ! .. 19l)g , 1f>·~~i .... 1§_ .. ot J9.Bi ... 2~ .. ~2-.. i .. _?1_ .. 94 22 .. n ?~-9: 20.0 
Total: 152.21162.~ 156.5 1 143.0 1 171.~ 158.9 126.3 1162.2. 176.0! 161.4 148.2 

f"' .. .,,....-,.., > .--.._,._~_,-,__.. .... )_'""""~~-~ ,,.,...,,.._..,,...,.,.,t'""""'"" .~ .... _,,,...._,_.~~- ,.......,,.._, -·1··""' ... _...,,,, __ _,,~....,,.+.,..__,._...,...,,....,, """"'•""}~ •'-'" ·-•· ""-'••• ··:··~~--., ·• _,._ ~ • • - ~--••-• • ~~ '>- -•~'"'•' • • • ;• :• • • ' -·• •' • -·-"' •« ·.~ ' •' --- • " • n-"• ',,_,__ • 

..... -- . ···r·-···----·-····· 

140.1'. \ 
............. --i-· .. -----·--:--; ·-··-:--·----~ 

~ver<ts~. t .. 1§.9 '. 1.8-.,0:t 1.9 .. 61 _?_Q.4, ?!·'~ 22.7
1 

?1.,0 J 20.3 19.6- 17.9 16.5, 
j 

16.2! 230. 5 ! 19.2 .... ··---···--···· '···j ···- ·······-
····· ... i .... i i 

! I 

~~ .. , '· 
. -. ... ., - ""'"''""•"''"'"'•-~--.,. ............. ~ .. ,,,_.,_,..,.,"'"·"--'-"""~ . ---r-· .. ,.~ .. ..: ............ .... ., .. ...: ... -·-· ---·--··· .i,.---··--·-·------·--

i t -~~~-, --~. 



la."•* ' ...... • ... ' .... 

'l'J.ll:.;: 1 . =- '7 ----
;.,,,, : .. r,, t :.r" ,, t IC•~lcl!_a __ ~- 1 .. ~ .. ;;1" .... s C1t111tigracle : :iova t:U.>n la22l met•re 

' - .. - ··- -- . 
• ,, .... ~ ... ,\ . ,.,. ' "!' ,, : •• :\,•"">'. I 

ldl:.A "'t • .. + --·-··? -··-· --

AY$r•fie d.f D•i ll 11azi!!a. 

15!».l a.a 26.6 
' 

26..1 26.l. . 29.J ;n .. J . zs.a Z6. 7 2,5.lt zs.s 24.9 25.5 31.6.0 26..). 

1954 
i.'5 ·' 

17.1 27.0 28.9 }0.2 Jl.g Zl.O 25.,5. 24.lt 23.7 2J.5 22.1 )10.8 25.9 
l 'J5!i 22.1 Zlt.l 26.8 25.1 27.2 29.2 26.} 21t.6 2J.6 2).lt 2).0 22.0 291.1+ 24.I! 
! ';,56 . - - . ·- - -- .?9.•J,. 29.4. ?6.9. 2,5.0 25.3 2}.0 ?2.4 ~.~ ... --------~-

19,7 25.2 2).7 24.) 25.s 2?.} }0.,5, 21>.7 26.2 26.}. 26.o 24.2 24.o: .}11.g 26.o 

1956 2}.6 2.3.4 21.2 }0.5. 29.9 28.1 26 .It 26.6 25.1 24.8 2).8 

1959 23.9• 24.S 25.g 28.? 26.} 25.5 24l.9 24.lt 2.:Jol 

lS.60 23.7 26.l 26.8 i!8,J 29 • .5. Jl.8 26.lt 28.1 2).9 24.8 24.8 2J.~ J2J. ,f; 26 .8 

l !161._ 25..J.. _..z5A2. 26.J. __ 26..2.._ ~...z.. JO.~ - c?6.,5 as.6. 25.9 22.9 ~9- ---··-· .... 

Total 19).l 200.7 212.lt l88.8 . ~J2.,5 21t4.4 185,2 i.'J,).J 228.6 222.} 214.9 207.2 
A•<"r .. i.e . 2i..1 25.1 26.6 21.0' 29,1

1 
,o.6 26.5 ~6.1 2}.4 24.? Z:h9 23.0 Jl2.l 26,0 

1962 21t.o 26.g 26.8 29.1 29.5 }0.8 29.1 25.9 26.1 24.J 22.9 2}.? 

Tot,al 217.1 __ ???.6 2:59.~217.~_ .. 26~ •. o 215.2 211t.3 261.2 254.7 i.'lt6.6 237.8 234·~ •. - ... __ ,, ___ 

AYara~e 21+.1 25.3 26.6 21.2 29.1 .50.6 26.8 26.1 25.5 24.7 23.8 2).4 313.2 26.o 

• 
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7. 223 
(3°37) 
lu.r•8'1 of Reol.-.t:ion 

..., 

... . . . --
ru.a Jl.K. 

• t 
, ,., .... n ,, 

.. 
lrl:B. 

1 "'"" Q.O ~ .; 

195'i-
, 6c:i: 

.......1""" , , • I\ 

· 1 oc:ll 11. - • . 0..§ 

1ac:o ~,, __ '.: , , " 
, .,;::,, '"'' -, " ca .Iii 

, 0.1:1 

m-•-• 111 - • , .... ,, 

, ,; : 1 .... lo 

_...!~ lfo.r 
• 

tcorcl 

-·-···· - ~---

.. 

~-

-
-

---..---

·----
1•. ;.. . - .... _..., • --~ 

• 

-- . 
M.UI. .A.PB. 

60 0 . 11tO. ~ 

.. 

,_,,, . " c .. , 

~.o J)O.' 

1A n ,,;, r 

.oil .. 'Z!t I 

_,_ .... ,,. 

o;1i.. , ;: c:ll. . ' 

.lQ2 ll ,,.,, r 

·- -...... 

.. 

., 

----· -- --:· - .. - --- ----·· ·~-~-~-~~~-~-. ,. 
• • 

li 
'-

.. 
Table 1.58 • 

. 
Precipitation in1aillimetera· . .. . -I 

MAY IUNIC 

..... L A 

2?2 n J.Zl.,l 
J)J)1 ., i.i:.t: n 

1 "" " 
.,,, " 0 

'JJ) -0 1129.0 

J)'70 n 

,,J,.,, -o; o;1n n 

, .,,, ,; 'll.?'11..5 

, all.an -.,.. s.. 

1 nil 1, i.nn..i 

-

. 
IULY .\VO, 811:1"1'. OIJ'l', NOy, 

J,.,, • ----i .: .. a " , .. ,, . 
. 

1tnA._~ ..li!t~Q JQ. • .2... 166 I, -- 2'i. '5 

,.c,;: ~ Ii"" ., :ou::c. R 1 ll.c; .6 

--- ~ 
,., , .,, Al1 n 2,6 (' 

"J..ll. .... . '"•LI. I'! 

J)'ln·? 228-" 14~.-J) 88.i ... 2.:0 

• 
,..,.,, ~ 1 41n.ll llnR,2_ --"·' ..,, " 

0 114? ('- 4.,ll _n 

,,.,11, - -n- L ·"'~ o; , ,,.,, I 1,....92~ 

'llt:ll ~ 'll.1..1 ... Z!iZ.Z.. J.5g,.! -lZ.~4 

• 

.. 

- I 

DEO. 'l'O'l'AL -· ·.MBUI .. .J 

1 •. , .. " • 
o.n. 1.An\.c; 

. .:i.(M• . 4; 
.. · 

., 1:;11IL0· · 

11.-.:1 . 

o.o 1.172-1 
1-6 40l.~ .. 

g .. ;. ' ". 116'7 . .I:, . 
~ "'- , . 

,;., n ,.,. ........ " 
, ,;. .SI ,,..:•'.:: 

~ ... 
. .. 

• 

.. 
. 

-. __ .., .. 
" c..O•iin14 . 

( .. ~ 
• 

-. 

I 
I 

·I 

I ., 

-· . --.. ...... -- -------· -- - --... ----------.... __;, __ --. .-.J 



' 

.tu•• 11' · I ic.r -·· 

r.:..::r...~ ' ·~I __ 4':.~.~ -· 

°?'•e':<!rl\t','P .t _ _l.!.~!-9,_ - - - -
i 'I -1P l'J' .,. !: C"'1 tin .. ie .:1.,:, ·r-1t.-1.u11 _ 2.QO, meters 

•. 
' •.1 ..... 

AvPra'e Oe1!.J: Tt•2•rature 
I 

1960 17 • .5 18 • .5 18.c. 19.4 17.9 16.b 1,5.lt 17.1 ie.c 19.2 20.0 20.7 219.} 16.} 

1961 16.4 20.0 17.9 l).l l,5.J. 

l'ota.l 17.!l 18.5 18.8 ;1.8 J?.9 Jlt.7 J0 • .5 ,2.4 18.o 19.2 20.0 20.7 

•• vera.ge .1.7..., ..16.,5. •.. .18....8.. J.8-. 9. ll-9., .l.7..3 15 • .2 l.6.2 J.8.o 19.2 zc.o z.0.7 219 .. 2 .... .l.8..J. 

1?62 llo record 

A~era~e et Daill Maicima 
1960 24.l 24.g 25.4 25.8 2j.6. 21.Cj X>.1 20.6 21.} 2}.0 22.5 2}.7 276.9 2}.l 
1}'61 - -- _ . 24_,4 _ ?.6.o .. _ 22.4 10.0 10.5 . -

-~·otal 21t.1 24.9 25.lt 50 .. · 49.6 44.} 40.1 41.1 21.j ?,.o 22., 2}.7 
!\Ve rage 24.l ?'+.9 25.4 25.1 24.6 22.1 zo.o 20.) 21.j 2}.0 22.5 2, • ., 277.4 2}._l -

_ Averye or D!1.1.z f'i~nima 

1960 10.8 Li!.O 1.2.l lj.O lZ.2 11.1 10.7 1}.0 14.7 15.j 17.5 17.6 160.6 l}.4 
l '.161 l2.lt lj.l,j l}.}. lC.2 10.4 

Total lO.e 12.0 ll.l 25,lt z6.1 25.0 20.9 2J.lt 14.7 l!io} 17.5 17.6 
:..vcrage lC.8 12.0 12.1 12.7 l}.O 12.!> 10.4 ll.7 14.? l).} 17.5 1?.6 160.3 lj ... 
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~t>K 
" I\ -

·19""'' "" 
1958 ,9.0 

• 
_ __AOt;O · n.o 

, hl::n I\ I\ -
la6l 

-. ' 
~a1• 'lo .. n. 

.&y---- ? R 

1Q62 - o.o 
Total '-i·I?--

~!rage '·' 
" 

---~-

--· ··-
.. --·-·- .... -
·---·-... ·- -- -~ 

, . 

' 

• 

-- - •-:. 

. J'&1L • ~ 

. " 

I\ ,, . ,"' ~ 
o.o ·:i~.,: 
o.o o.o 
Lil ?-h 

-· - . "" 
6 _ll 

~-;, tfto.n' .. _., 2o:A 

. o.o 72.2 
. -

.. ..ll& 221.~ 
i..9 }6.9 

.-. 

• 
.. 

- ... -~ ... -f-. 

. - .... ~ •· - --1-- ---·· 
..... ___ 

• .. f•'bl• t.6a 

Precipitation in •illiaettT• 
• - -

.&PD. · MAY . nlllll ~y - AUG, ~rr. QOT. 

! 

-
"Ill\\ _-.; . '"' .. ... <>,, l ,,11.8_,, '""' i; 

, ,,, . 
...... ·, ,., ... J. ,. .... _, ........... .... ra ~- J.46 .. Q . -~" . 

~l.J ,_;14,, "4n~:5 iq8.• 488.'l ~11.5 l.42. 1 

·1.89.8 203.5 241.0 21t2.• 378.1 200.0 ll,.' 

';., "" , ~"' ~ 218 •. 8 271i"-' '24"- 8 .b.11. 1.: ,_ ?l. . ~ 

, .... ~ , .;,.. " .;,..,, ' ,. .. , ' .:>~? ·;. L.1l'> _8 122...i 
«.2 .:>8.2 .'11<12.2 -~o~~ J}7 .... l, 324~'- ....,.§1.• 
~~2 'llt4.~ ~-6 20?4. 1 ~1.0 ~..!.! !,049.J 

... ., ~ , '" .:: 
.. a .. ,.. """' -. ...,,, " .. .,, .... 14<>.'. 

.. 

16Q.O 41..!t.2 
' ---58}.2 111~•9 ~-9.2!t~l· ~1'~.?!!!cb~ 

. 
~}~$.~~ ,!~~~-

97.2 161t.2 298.6 296.} 321.6 'll'i.CI.? 1i.9. ~ . . .. 

.·. 
. .. ___ _..... 

• . 
• 
-

.... ___ -
• • -·- ·- .·,-::; .· • .-:.: ---- --~--"'r"-"!:L ~ ~~---..!::...~l I:-- ""'"2.~::.-0 '-4 -- -~~.l..· _ • ..__~ - •• •• 

NOV. ~- Til'l'AL . 
~-~ ·. 

UILUI · 
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-13 ... o _Q..2 
, ...... ..,, .. 

-
W.!! tla . I!. ''I .'JG,_') -
6Y. J~O l~ .• ~"1-0 

75.0 o.o • L.8L .Jo 

Ac." . "'-" ]. LH .~ .. 
J~~· 2a.a 1.8•"-Q 

o.o 1-~?.6' 

281.ci 41.1 •• iUt II 

,.., " ,; ,, , . "'"' , 
' 

2~-1!!.9 ,--~~}. . 
1n.o '-, 6.2 ..J~_.o 

--~ 
. '- ..... 

.. 

-

• 

•_:;"·~~ ~·<::-: ...... - ~ -·~--·_,;;;.___ - ::.:...•_. _ __. - ....:...__; 

. ; ·t •• tof.?• • .. 

~ 
I 

. i 
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~, ..... t • .; .. 11:·f41" ,,.,_,.. 

7..a..;. t~! 
'1\.:1J-.>rnt~u st 11•1!«!1 l"' ""~-r'"'f?: ~--·'!It .... ll ,, ::.J.cvr.lt.l.Oll . _ l.,167 not.ere - - .. -. ' . .. .. , .. ......... + .. - . 

\a,;- .&.ti 
' --

AYerage Daill Tem~erature 

1959 21.0 19.lt 18.o 18.2 19.2 
£ 20.6 ' 1560 19.7 22.0 22.7 20.0 19.l 18.0 18.8 ltl.8 19.0 19 • .3 iO.l • 240.1 ... 20.0 

1561 21.lt 2}.2 2}.0 19.7 17.5 17.9 18.6 18.t> 18.6 t . 
.. .htal.--19..7-Ald. ll..7 __ _!t5.2. .6_!t...6 .. .58.2 53.5 511.9 56.6. }7.6 .l9o'- 9.2 I 

A.yer•c•. 19.7. 21.7 22.7 22.6 21.5 19.4 l.7.8 l.8.3 18.9 18.8 19.J ,_,_, _2lt0.0 ~ .<O.O 
1962 19., 21.5 22.1 20.3 19.0 18.1 16.8 19.3 19.4 I 

Tot.al, j9.o '61t.9 44.8 43.2 84.9 77.2 71.6 7i.7 75.9 57.0 19.3 ,38.7 -·· .... . -·-·-
• A.Y6roge , ·19. 5 21.6 22.lt 21.6 21.2 19.3 17.9 17.9 19.0 

!Y!r•1• of Dai!.z lfa:id•• 
19.0 19., ,,.It 2,a.1 19,;9-

---~i. - - -- - - 2.1..S_ 21+.} 22.1 22.3 23.7 Zit.It 26.lt a?.'t.. - - - "T 

lS~O .?6.5 28.9 29.9 28.lt 26.2 24.l 22.2 2}.lt 23.8 Z4t.l 25.1 26.9 .309.5 - .' 22..8 
1'61. 28.6 }0.l 29.5. 24.lt 21.3 21.9 23.3 23.lt 21t.9 

:iot~l 26., 57.5 58.5 81.5 72.8 65.6 • 67~6 ?0.8 
1· 

29.9 71.9 5lo5 19.2 
I "'6., 28.7 • 29.9 24.} 23.6 24.o 25.a 26.lt 

• ' AY~regc 29.2 27.2 21.9 22.5 31.QoO 1 •• i!:?.~. I f 1962 26.7 ' 29.6 • 29.2 25.6 23.9 22.6 19.8 23.7 25.6 
-- -Total 53.2 -"'87~ 1 . 59., - 5ll~5 ·107:1- 96.1 '88:2 87.lt 94.!j 97.5. 51.5 79.'2 • ' 

Aver•.ge 26.6 29.0 . 29.6 29.2 26.8 24.2 22.0 21.9 23.6 24.lt 25.8 26.4 309.-5· -1 · 25.8· 
• AYer•s• of Dailz Hi.Dua 

1959 16.l llr.4 l}.8 14.o 14.6 
1Sf0 12.9 11,5.1 15.4 15.5 15.0 14.o l}.8 14.1 13.7 1,3.8 1).5 J.).2 170.0 llt.2. • 
lS'-1 _ . lltJ ..• J,.6,} l'.6.," l.lt.9 13.o? 13.9 14.0 13.7 ll..3_ -- -

~o~ ... 3, 12.t Z9olt 15.lt }1.8 lt?.6 .. ,., i.1., 1t2.o 42.3 27.5 lJ.s ~-5 

A~':~9i~ u.R 14.1 tZ:~ 15-9 lS.9 14.4 13.8 14.1 14.l l).? lj., 12.7 171.0 • lit.} 
11. 13. 2~:i 11t.o 1~.8 1~. ~=~ ~-2 I "1Gt....l 2+.1 1t2. 30.3 31.8 51.3 s .1 5 • 

,3:Z 
, .... ~ 25.i 1119.2 11t.1 

--~---- 4 .. L. 1.L._, 1'i.2 15.9 15.6 14.} 13.8 1}.9 14.o 13. 12. 
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'h!!tporatu:ro at lejo 

• 

TABLE J.'3 
__ in d•~••• Ceatigrade 

.. . 
\ ·~· I • 1·•. ~ • V4.... J U• !--~~I J I., .• 1 1·:: : .. ~ :• 1 • f I 

' 
1 Aye~age D'11Y Tlj!perature 

---- -··· -i--- -t- . 
• 

1 19.-2 118.0 ; 16.7 16..8 l?.l 
1960 19.7 19.1 22.0 21.0 19.7 I 18.1 • 16.7 17.8. 18.1 

• ii .. 

I . ' 
1959 

19'1 20.t 19.8 22.0 21.8 21.1 I 18.2 . 16.6. 11.0 11.6 
totAl. -'taa'- 38.9 I _Mt.Q._ .1t2.8 6o.6 I ~J .. -50~0.:. 51.6 sJ.p 

I . 

AYerage 20 .• 2. 19.lt .22.0, 21.lt . 20.2. 1 18.J. • 16.7 17.2 12.? 
1962 1s.1 20.lt 20.1 21.lt 18.8 11.1 16.4 15.a 16.0 

Total · 59.2 59.3 64.7 6~.2 1 19.~ '12.0 66.lt 67.4 ·, 69.0 
~ 19.1 19•8 21.6 21.i. · 19".9 · 18.0 16.6 · ,6.9'' 11., . J.Y•l'Afli 
• I • 1 ·.A!Jr•g• of Dai.lz ""?1"• 

_ _mg ...- - _ 1 2,.7 1 22.1.-- 20..l 20.1 U.3 .,. 
I • I I • • • 

1960 . 26.s 21.2 29.0, 21.1, zs .• 1 ~ 2'.l - 19.81 22.0 .-22.8 . 

2961 ·, z1.9 26.s za.a: 28.6 i 28.l. J 2.a.1 20.2. 20:8 22.'i 

Total .5't.1t. sJ.7 s1.:a· ss.1ct 11.0 
1

67.9 60.1 &2.9 66.8 

AYerace 27.2. 26.8 • 28.91 21.8. 25.7 1 22.6 20.0 21.0 22.3 
- -~~2 . -!'·'I '28. 1 : 27.9, 28.6; 24.4 ~~.s 2~:2 ~ ~-~ 21.~

t'otal 80.9. 81.8. 85.7• 84.3 101.Jt:90.f "11.3 J).7 88".3 
Average 21.0' 27.3 '. 28.b 2a.1· 25.4 · Z2.?. · 20.J 20.9 22.1 

. J.wiarap of Dai1z Hiaiaa · 
1959 I .llt .. 6 i l}.8 l}.3 13.lt . l}.2 

96 
,_ . I . 

i o 22.9 i ... o is.o. 14.g 14..J 1 l}.o 1 1'~5 13.5 1'.3 
--1961.. - .ll.J_ . .l,l.2._T . .lS.J. .. J.S..Q. .• 1,o2 I J.3.6_ •• .u41 13ol 12.05. 

total 26.6 27.2 .)Q.l 29.9, 44.l; 40.4 39.8 lta.O J9.0 
Average lJ.) lJ.6 . 1,.0 15.0; lit.·? , lJ.5 l3.3 13~3 , i.3.0 

1962 10.9 12.7 13.8 14.3 13.2 12.6 1~.6 100 7 10.5 , 
Tot•l 37.S 39.9 43.9 44.2 57.3 5'3.0 ,,.4 50•7 49.5 

~~~r~r.• 1~., ,,., ·14~b 13.7 14.J 13.2 1~.9 i2.7 12.4 - ~ 

--------
• 

~ 

of • 

I:lovat.ioD •. i',900 . 1Htera .... _. -- . 
' ~ •'I:.!· ..... 

•' \ D~~' '1'·-"t·.1,1, : -~~ 

, . 
17.7~ 18.6 
18.7 1.9.3 
17.9 

• J 

19~' 
20,3. 
18.J 

. --·-· ·t-- --
. .... ---- . 
~ .. 

2-'0aS. ~. 19.i . 
. 1 

54.J .l2.~ ~'~'-~9t..--, --~-~~~--
18.1 18.9 19..3 ~ 
17.6 
1. 19 31.'9 s1.9 . 
18.0 1$.9 • ,,.., 

22.1 u . .6. .U..L 

.229.2. • .l.9....1 

2i'h4 19.0 

- . - .... - -
I 

u.9 25,, 26 .. 1 ~.s_ 2.4..9... 
• 

23.0 U.3 .. - ..... --· -
69.0 1t8.9 1-'·' I 
2z.o 24.lt 25.1 29.'t. 8. i .2'i..6. 

2 ·' 95.;· '\"3~; 1;.4 i 
I . . 

23.6 24.4 2'· 1· • 295-.,. . t 24.6-

• 
13.3 1).6 l}.2 

1)., "·-' "·' 16'.l.. l} .• .8. 

12.7 -· - - . .lJ_.~ - - --- -- - -• 
39.5 26.9 1t.O.s 
l}.2 i3.4 1.3.5 16 ... a l}-.7 
10.7 
50.2 26.9 lt0.5 
12.& 1).4 13.5 159.1 13.3 

• 

l 
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• \.11,,.+•.,.. r' ~. i--••oC' 

i:.nu: 1.~5 

.l·~:·.r ~1r ·· .. 'ttJ":i :t t -~C!n~.1 .~11.-ar i-:s;.~~.!... __ 1.n __ d_egreeo, Centie;rade 

1953 

1954 

, 955 
1_9.}6 

1')~? 

, 956 

1959 

1960 
, !161 
1962 

·.:. 

25.0 .?9.J 29.9 
.?5.4 2?.lt 29.8 

21.0 :>7.5 31.0 
25.8 f 26.9. ,,,, 
21.2 n.4 21.3 
26.1 25.2 .?9.9 
?.6.4 27.3 28.1 

25.lt 

~.! I • ' I .•I. 

;, veraQ? of llail;z: ,..u:ima 

29.3 . ,,.o 29.9 25.4 26.0 21.J 29.1 
.}0.3 31.1 29.5 25.7 26.1. 27.1 2?.1 

,0.5 ]1,0 30.3 21.5 26.3 26.8 27.1 
?9.J.. . .x • .L i'9.i. 2.5a9 26.0 2.7. .. , . 2.5. 8 
28.2 29.9 '°"' 27.7 29.5 29.1 
29.4 }1.8 . 29.5 24.6 23.8 25.2 26.9 
30.8 28.4 25.6 24.7 25.7 

~ 

1;;J ev~ t 1 nn 

26.8 24.2 ,,3.2 
26.9 27.0 ,,,,.4 

26.7 26.0 337.7 
a...z .. _ zs...8_ -· '!;>Q_ ;> 

28.8 26.9 312.5 
26.4 26.1 324.g 

217.6 

z,.,. 

Total 2:8.~ 191.0 ~07,7 2c7.8 185.6 207.5.182.lt 152.9 189.3 165.1 16o,3 156.0 221J,9 

. 

•r. •.arr, 

~;A..verage 

27.8 
21.8 

28.t 

----.u..lt 
.28.lt 
.z7.1 
21.2 

25.4 

Avera~e 26.c 27.:5 29.7 29.? 30.9 29.6 26.1 2.5.5 '27.0 2?.5 26.? 26.0 3J2.0 27.7 
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. ll.vo ''""' Cl~ p,.iiv i.7:W¥;_ , . · j j _. · . -" • 
1953 902 1208 -1'+~5 16.1 11tos ·;_;:~~ ·;~:p_-1 ~;~Q_'7-;;-; ·--;:·~-_( 11:_9_r~1101_ 1(:)2.si;. 1" a -

. 1954 boo ·12o9 16.0 16..0 16.4 1Ei~4 1E,.5:I 16,.~ 15~9 1005 l 10..1 ~o.a· 162.9 · 15.e. _ 
1c:io;r; 11i.o.. o. 4 14 • .,. 15.4 15~3 . '~11.1 11>.,1. 1&,.3 15.5 .11.(> i 11.4 1~.2 . 168.0 1~.o 
1956 -t2.1 11·.8. __ 15.6 -16:4 16..0. 11.1 16.1 16.:i 'i5.8 'i;i~4~ I :s.8 n .• o 110.9 ·14~2 

___ 1~~? .. 12.3 14~5 15.4 ~5.4 14.9· 16~5 16~8 14.8. ~_I 13.:; .. 146.6 14.7 · 
1958 11+.s 11+.1 14.7 15.8 14:.,9 11.2 16.2 · 16 • ., -,,.s 11.s ! .. 9.5 12.4 173.6 - 14.s 

••• . 1959 13o0 14o5 14o1 . .,,_,I ,~:; 06:5- -~,;} '° 16"~~=-~ ·: r 122.3 150} 

1~0 ' t 
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i TABLE 1.68 
' 
' 
; Climatic Data at Bahir Dar Station 

Latitude N. 11° ~6· Elevation 1802 m 
Longitude E. ~zo 24• 

DailyJ. Ev!ipora ti on, ·in:i.Ceii.t;Une:te.f s .. :toj __ l,960 

. 
Day Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

l 0.50 1.08 
2 o.4o o.49 o.z8 0.05 0.56 2.34 2.6z o.45 
3 0.09 o.4z 0.53 0.34 0.51 0.13 
4 o.47 1.14 0.50 0.03 2.46 0.26 
5 0.24 0.09 o.45 0.19 0.20 0.52 0.19 
6 0.15 0.35. 0.11 0.26 0.22 

7 0.52 0.73 0.20 o.43 o.68 0.54 
8 0,39 0.75 o.5z o.42 0,59 o.45 0.58 0,55 

9 o.z9 o.43 0.50 
10 0.62 1.14 0.17 0.72 0.28 0.58 
11 o.42 0.56 o.4o 1.28 -- . -- o.4o 
12 1.10 0.62 0.69 0.81 o.z3 0.28 o.46 0.50 

13 0.14 0.34 0.08 o.49 
14 0.53 o.o4 0.33 
15 o.4o 0.73 1.09 0.22· 
16 o.45 0.57 l.2z o.42 

lz 0.52 0.52 1.86 1.09 0.16 0.52 0.26 
18 o.49 o.68 0.77 0.21 2.12 0.28 o.41 

+.2.. 0.50 0.65 0.52 0.25 
20 o.41 0.01 0.12 2.z6 1.06 
21 o.3z 0.54 0.22 o.42 o.66 
22 0.25 0.58 0.91 o.66 0.12 o.43 
23 0.20 o.49 0.29 o.z2 0.87 0.32 
24 o.48 0.51 0.38 0.34 0.65 
25 o.48 o.2z 0.80 o.85 0.90 0.09 o.44 
26 0.32 0.62 o.41 0,53 o.44 0.56 0.62 

2z o.44 0.56 0.80 0.20 2.22 0.39 o.z1 
28 1.20 o.9z l.4o 0.11 o.42 0.19 
29 0.98 o.46 1 .• 66 o.1z 0.39 

i' 30 0.56 o.86 

1'31 1.99 0.19 
{ 



TABLE l.69 

Climatic Data at Asosa Station 

Latitude N.10• ~O' Elevation lZOO m 
Long!tude E. ~4· 02 1 

Daily Evapora:t3.on :in· _Ce~_time;t~?s: for_· 1960·: 

Day Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

·1 o.41 o.4o 
2 o:o4 0.29 0.22 

~ 0.12 0.08 0.08 0.23 o.44 
4 0.33 o .. 64. 0.23 0.39 0.89 

2 -T -·- 0.27 __<h27 0.23 
6 J..01 1.36 o;64 

7 0.03 0.02 -- 0.20 
8 1.22 o.zo 

2 0.70 0.28 
. 10 1.18 0.56 o.4<> 
11 --

' 
0.02 0.79 . o.-66 

12 1.01 o.42 o.64 
l o.49 1.02 o.47 o.zo 
14 -- 0.36 .0.02 o.43 
l 1.25 0.12 0.32 
16 0.24 0.37· 

lz 0.18 o.2.L_.Q.2Z o.88 0.20 
18 0.69 0.24 
19 

~ 
0.26 0.20 0.22 o.48 

20 0.54 0.12 0,73 0.63 0 
t.) 

0.28 21 ti 0.32 2.12 0.1_2 0.31 
22 ~ 0.20 0.33 o.1f4 0.18 0.24 

2~ o.45 :i,.22 0.26 o.64 0.12 
24 o.42 1.26 0.22 

22 0.27 0.01 0.12 0.38 

26 0.22 0.10 0.60 o.45 0 .• 03 

27 1.36 1.18 0.22 
28 0.12 Q..33 0.81 0.08 

2 0.18 .2...~']6 0.20 

~o 0.1? o.~8 1.03 0.06 

31 0.58 0.50 0.17 
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Cha:pter 2 

Streamflow Data 

.Prior to 1961, the Abbay near Kese ~as the only station equipped 
with a cableway from which high flows could bo measured. Since then, 
sixteen (16) cableways have been built to provide accees for high 
flow measurements. These wore ·very helpful in secur.ing more definite 
rating curves. 

As yet, only occasional' stai;es of the Dabus Hiver flow are 
available. l!ore detailed data for thii; river will be included in the 
next re.port. 

All high flows carry sediment which will not remain in suspension 
at the negligible velocities obtained in recorder-house stilling 
wells. An approximate two-met~r. der.oeit of sediment ·accureulates in 
each stilling well durinrr the· five-meter to ten-m~te>r rise that occurs 
each rainy season. This has· not been clearecl fraquently enough to 
secur0 a complete gar:;" height recor~ at· some e;ages. Consequently, 
there are gaps in some of the records. Because of improved equipment 
an<i g·reater experience of the personnel, rec.ords in t.hc pre.sent 
report are genorally more accurate ~han thos previous}.y presented • 

.. 
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TABLE 2.1 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Gilgel Abbay River at Dangila-Bahir Dar--Year Ending December 31 1 1962 
Da;y: G,H, Disch, G,H. Disch. G.H. Disch. G.H. Disch, G.H. Disch. i'·.<:J .• E •.. ~J.scE:. 

1 
Januar;y: -- ---.}-:;-ebruar;y: ·March ~l Ma;y: . c!lune 

.90 ·14.65 .'(1 .6.9~ -:02 · 4.53 ~ .°"J<f;O ,52 2.46 .74 7,90 
2 ,90 14.05 .70 6.6B .62 4,53 .5B 3.60 ,52 2.46 .62 4.53 
3 .B9 13,61 .70 6.6B .62 4,53 ,5B 3.60 .53 2.64 .63 4.79 
4 .BB 13.17 .69 6.4o .62 4,53 .57 3.4o ,53 2.64 .72 7.2B 
5 .BB 13.17 .69 6.40 .62 4.53 .57 3.40 .52 2.46 1.06 21.96 
6 .B6 12.30 ,69 6.40 .62 4,53 .57 3.40 .52 2.46 ,95 16.30 
7· .B5 11.90 ,69 6.40 .60 4.04 ,56 3.20 .53 2.64 .95 16.30 
B .B5 :11.90 .6B 6.12 .60 4.04 .55 3,00 ,54 2.B2 .Bo 10.00 
9 .B4 11.52 ,67 5.B4 .60 4.04 ,55 3.00 .54 2.B2 .71 ,6.9B 

10 .B3 11;14 ,67 5.B4 .60 4.04 ,55 3.00 ,53 2.64 .7B 9.26 
11 :B3 11 0 1Lf .66 5,57 .60 4.04 ,55 3.00 ,52 2.46 .69 6.40 
12 .B1 10.3B .66 5,57 .60 4.04 ,55 3.00 ,54 2.B2 .65 5,31 
13 .l}-0 10.00 . ,66 5,57 .62 4,53 ,55 3.00 .54. 2.B2 .B4 11.52 
14 .Bo 10.00 ,65 5,31 .62e 4.53 ,55 3.00 .52 2.46 .77 B.90 
15 .Bo 10.00 .6!~ 5.95 .61e 4.2B .55 ::;.oo .52 2.46 .67 5.B4 
16 .Bo 10.00 .64 5,05 .60e 4.04 ,55 3,00 ,55 3.00 .63 4,79 
17 .Bo 10.00 ,64 5,05 .60 4.04 .54 2.B2 .57 3.40 .70 6.6B 
1B .,79 9,62 ,64 5.05 .61 4.2B ,54 2.82 .55 3.00 .B1 10.3B 
19 .7B 9.26 ,64 5,05 .61 . 4.2B ,54 2.82 .54 2.B2 .BB 13.17 
20 ,77 B.90 .64 5.05 .61 4,2B .54 2.82 .52 2.46 1.16 2B.09 
21 . .77 B.90 ,64 5.05 ,60 4.04 .54 2.82 .55 3.00 1.12 25.53 
22 .76 B.56 ,63 4,79 .60 4.04 ,54 2.82 .59 3.82 1.12 25,53 
23 • 76 8.56 ,63 4.79 .61 4.28 ,54 2.82 • 59 3.B2 1. 22 32.09 
2!+ .76 8.56 .63 4,79 .61 4.28 ,54 2.B2 .63 4,79 1.29 36.9B 
25 ,76 B.56 .62 4,53 ,61 4,2B ,54 2.B2 ,69 6.40 1. 25 34.15 
26 .76 B.56 ,62 4.53 .60 4.04 ,53 2.64 .69 6.40 1.19 30.oB 
27 .74 7,90 .62 4.53 .60 4.04 .53 2.64 .65 5.31 1.20 30.75 
2B ;72 7.2B .s2 4,53 .60 4.04 ,52 2.46 .B6 12.30 1.61 63.44 
29 .71 6.9B .60 4.04 ,52 2.46 .69 6.4o 1.79 B1.12 
30 • 71 6.<;;8 .59 3.B2 .52 2.46 .7B 9.26 1.74 76.06 
z1 .71 6.9B .2B 2.6o r- .B2 10.76 
sec-m da 3\~· 93 ·--- 153.60 139.18 !2,9. 21.f 126.00 !)42.11 

Jull A~st Sel?tember Oc·tober November December 
1 1.80 82.20 '2:-6" 1 1 9i+:blj: 2.61 194.64 2-:2!)"144.bO 1.04h 20.85 --:'85" 11.90 
2 1.49 52,54 2.54 1B3.4o 2.,49 175,50 2.29 146,05 1.02h 19.7B .B4 11. 52 
3 1. 75 77.06 2.75 21B.64 2.2B 144.60 2.39 160.55 • 99h 1B. 25 .B3 11.14 
4 1.B6 B9.24 2,7B 223.92 2.19 131.55 2. 26h141. '10 .97h 17.26 .B2 10.76 
5 2.07 114.47 2.71 211.72 2.34 153,30 2.33h151.85 • 96h 16. 7B .B1 10.3B 
6 2.01 107.21 2.6$' 20B.2B 2.49 175.50 2.33h151.85 o95h 16,30 .B3 11,14 
7 2.26 141.70 2,55 1B5.oo 2.73 215.17 2.21h134.45 .94h 15.B4 .B3 11.14 
B 2.30 147,50 2.51 178.60 2.79 225.70 2.14h124.30 .94h 15.B4 .81 10.3B 
9 2.17 12B.65 2.52 1Bo.20 2.61 194.64 2.ooh106.oo .94h 15.B4 .Bo 10.00 

10 2.03 109.63 2,57 1BB.20 2.42 165.00 1.64h 66.28 .94 15.B~ ,79 9.62 
11 2.01 107.21 2.64 199,71 2.41 163.50 1.5Bh 60.62 ,95 16.30 • 78 9.26 
12 2.00 106.00 2.63 19B.01 2.31 14B.95 1.51h 54.27. .9B 17.75 ,77 B.90 
13 2.12 121,40 2.65 201.42 2.24 13B.Bo 1,4Bh 51,69 1.03. 20.31 ,77 B.90 
14 2.22 135.90 2.53 1B1.Bo 2.19 131,55 1. 44h 4B.3B 1.00 1B,75 .76 B.56 
15 2. 2B 144.60 2.63 19B,01 2.23 137.35 1,4oh 45, 20 .94 15.B4 .76 B.56 
16 2.24 13B.Bo 2.75 21B.64 2.34 153.30 1.37h 42.B9 ;92 14.93 .76 B.56 
17 2.19 131.55 2.71 211.72 2.33 151.B5 1.34h 40.64 .92 14,93 ,75 B.22 
1B 2.15 125,75 2.74 216.90 2.34 153.30 1.32h 39.16 .93 15,3B .74 7,90 
19 2.31 14B.95 2.91 274.BB 2.35 154.75 1. 2Bh 36,26 ,92 14.93 .74 7.90 
20 2.44 16B.oo 2.92 249.76 2.30 1"47.50 1.24h 33.46 .90 14.05 ,73 7.5B 
21 2.47 172.50 3,08 2Bo.56 2.27 143.15 1.23h 32.77 .B9 13.61 .73 7.5B 
22 2.49 175,50 2,86h23B.51 2.31 14B.95 1.19h 30.oB .BB 13.17 .73 7.5B 
23 2.56 1B6,60 2,62h196.31 2.42 165.00 1.1Bh 29.41 .92 14.93 .72 7.2B 
24 2.41 163.50 ?e51hl7B,6o 2.33 151.B5 1.16h 2B.09 .98 17.75 .72 7.2B 
25 2.60 193.00 2.68h206.56 2.23 137,35 . 1. 15h 27 ~ 44 1.16 2B.09 • 71 6.9B 
26 2.64 199,71 2.7B 223.92 2.06 113.26 1.14h 26.Bo 1.00 1B.75 .70 6.6B 
27 2.75 21B.64 2.70 210.00 2.04 110.B4 1.12h 25.53 .94 15.B4 .70 6.68 
2B 2.7B 223.92 2.73 215.17 1.95 99,9B 1.10h 24.30 .91 14.49 ,70 6.6B 
29 2.72 213.44 2,66 203.13 1.93 97.5B 1,0Bh 23.11 .BB 13.17 .69 6.40 
30 2.75 21B.64 2.44 16B.oo 1. 99 104. 79 1.07h 22.53 .B6 12.30 .6B 6.12 
31 2.70 210.00 2,59 191.4o 1,04h 20.B5 .bB 6.12 
sec-m da 4.S53.B1 6,1.f35.61 4,529.20 2,071.~1 497,85 267.70 ·-



TABLE 2.2 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Koga River near Bahir Dar, Ethiopia--Year Ending December 31, 1962 
Da;y: G.H. Disch. G.H. Disch. G.H. Disch, G.11. Disch. G.H. Disch. G.H. Disch. 

Januar~ Februarz March A~ril Maz June 
l .88 l. 8 .84 1.44 -:78 .91 .7 .62 .72 /50 .73 .56. 
2 .B7 1.76 .B2 1.25 ,77 .B3 .74 .62 .73 ;56 .73 .56 
3 .B7 1.76 .Bo 1,07 ,77 .B3 .74 .62 ,73_ .56 .77 .B3 
4 .B6 1.65 .Bo 1.07 .77 .B3 ,74 .62 .73 ,56 .Bl 1.16 
5 .B6 1,65 .Bo 1,07 ,7B .91 .74 ,62 ,74 .62 ,76 ,76 
6 .B4 1.44 .Bo 1.07 ,79 ,99 .?4 .62 ,74 .62 .77 .B3 
7 .B4 l,44 .Bo 1.07 ,79 ,99 ,74 ,62 .76 .76 ,77 .B3 
B ,B4 1,44 .Bo 1,07 .Bo 1,07 .74 .62 .74 .62 .79 ,99 
9 .B5 1,54 .Bo l.07 .7B ,91 .74 .62 ,74 .62 .75 .69 

10 .B5 1.54 .Bo 1.07 ,7B .91 .74 ,62 ,74 .62 ,74 .62 
11 .B5 1,54 .79 ,99 ,7B ,91 .63 .13 .74 .62 .73 .56 
12 .B4 1.44 ,79 ,99 ,77 .B3 ,54c .015 .74 .62 .73 .56 
13 .B5 1.54 .79 ,99 ,'(7 .113 .55c .02 .73 .56 ,73 .56 
14 .B5 1.54 .79 .99 ,77 .B3 .55c .02 .74 .62 .74 .62 
15 .B5 1.54 .79 ,99 .76 .76 .rt!} .69 .74 .\j2 .72 .50 
16 .B5 1.54 ,79 .99 .76 ,76 .74 .62 ,73 .56 .72 .50 
17 .B5 l.54 ,79 .99 .76 ,76 .74 .62 .73 .56 ,75 .69 
lB .B4 1.44 .79 .99 ,76 ,76 .74 .62 .72 .50 ,75 ,69 
19 .B4 1.44 .79 .99 .76 ,76 .73 .56 .73 .56 .76 ,76 
20 .B4 1,44 .7B .91 ,76 ,76 .73 .56 .74 .62 • r(l .44 
21 .B4 1.44 ,7B .91 ,76 ,76 ,73 ,}i6 .~4 .62 .74 ~62 
22 .B4 1,44 .7B .91 ,76 .76 ,73 ,56 .74 .62 .74 .62 
23 .B4 1.44 .7B .91 ,75 ,69 .73 ,56 .73 .56 .79 .99 
24 .B4 1,44 .7B ,91 .76 ,76 .72 .50 ,73 ,56 1.01 3.69 
25 .B2 1.25 .7B .91 ,76 ,76 .72 .50 ,73 .56 .Bo 1.07 
26 .B2 1.25 .77 .B3 ,75 .69 .72 .50 .72 .50 ,77 .83 
27 .B2 1.25. .7B .91 ,75 .69 ,72 .50 ,72 .50 .B4 1.44 
2B ;B2 1.25 .7B .91 ,75 .69 .72 .50 ,72 .50 .79 .99 
29 .B2 1.25 .75 .69 .72 .50 ,7B .91 .77 .B3 
30 .B2 1.25 .74 .62 ,73 .56 .74 .62 .B3 1.34 
31 .B2 1.22 .74 .62 -- ·Z2 .:z6 
sec-m da 42.61. 28.27 24.Sz 12,292 18.39 21>.12 

Jul;y: Aufst Se~tember October Novemb~r ·December 
l .so 1.07 1.4 13.80 ·1.2 ltl'..82 1.26 8.49 .%. 2.93 .92 2.38 
2 .B5 1.54 1.47 l::i.55 1.52 14.B2 1.32 9,BB ,95 2.79 .91 2.25 
3 .79 .99 l.B6 24.14 1,46 13.30 1.50 14.30 .99 2,79 .90 2.12 
4 .Bo 1.07 l.Bl 22.69 1,50 14.30 1.39 11.56 ,95 2.79 ,90 2.12 
5 .B4 1.44 1.55 15.60 1,66 lB.52 1.24 B.05 .95 2.79 .90 2.12 
6 ,90 2.12 1.56 15.B6 2.00 2B.30 1,24 B.05 ,95 2.79 .B9 2.00 
7 1.04 4.19 1,39 11.56 l,6B 19.06 1.20 7.20 .95 2;79 .89 2.00 
B 1.14 6,01 1.49 14.05 1,65 lB.25 1.17 6.60 .95 2.79 .BB l.BB 
9 1,23 7.B3 1.41 12.05 1.50 14,30 1.17 6.60 .94 2.65 .BB l.BB 

10 1.16 6.40 l.3B 11.32 1,53 15.0B l.OB 4.B9 .95 2.79 .B8 l.BB 
11 1.06 4,53 1.35 10,60 1,41 12.05 1,12 5,63 .96 2.93 .B7 1,76 
12 .9B 3,23 1.40 11.BO 1,37 11.0B 1.10 5,25 .97 3.oB .B7 1.76 
13 1,26 B.49 1.36 lO.B4 1.29 9.17 l.OB 4.B9 l.lO!:i 4.36 .B7 1.76 
14 1.04 4.19 1,32 9.BB 1,26 B.49 1,06 4.53 .9B 3,23 .B6 1.65 
15 1,03 4,02 l.2B B.94 1.22 1~a2 l.OB 4.B9 .96 2.93 .B6 1.65 
16 1,06 4,53 1.64 17.9B 1,20 7.20 1,04 4.19 .96 2.93 .B6 1.65 
17 l.lB 6.Bo 1.74 20.72 l,2B 8,94 1.02 3.B5 .94 2.65" .B6 1.65 
18 1,20 7,20 1,54 15.34 1,22 7,62 1.03 4.02 .94 2,65 .B6 1.65 
19 1.25 B.27 l.5B 16,3B 1.23 7,B3 1.02 3,B5 .94 2.65 .B5 1.54 
20 1.43 12.55 1.56 15.B6 1.20 7.20 1,02 3.85 .. 94 2.~5 .B5 1.54 
21 l.37 11.ciB 1.75' 22.12 1,16 6.40 1.02 3.B5 • 9'J 2.65 .B5 1.54 
22 1,40 11,BO 1,73 20.44 i.30 9,40 1.01 3.69 .94 2.65 .B6 1.65 
23 1.52 14.B2 1 .• 62 17 ;44 1.40 11.BO 1.02 3.B5 .90 2.12 .B5 1.54 
24 l,5B 16.3B 1.49 14.05 1,41 12,05 1.00 3.53 .95 2.79 .B4 1.44 
25 1,52 14.B2 1,42 12.30 1.34 10.36 .99 3.3B .94 2.65 .B4 1,44 
26 1.73 20.44 1,61 17.17 1,26 B,lf9 .9B 3,23 .92 2.3B .B4 1.44 
27 l.B6 24.14 1.63 17.71 1,28 '8.,.94. .98 ~.a, ,9a 2.3B .B4 1,44 
2B 1,57 16.12 1.57 16~12 l.lB 6.Bo ,9B 3.23 ,92 2.3B .B3 1.34 
29 l.54 15.34 l.6B 19.06 l.19 7,qo .97 3.oB .92 2.3B .B3 1.34 
30 l,63 17.71 l.55 15.60 l,2B B,94 .96 2.93 .92 2.3B .B4 1.44 
21 l.62 l~,44 l.60 i6.~o 0 27 2.oB .B4 l.44 
sec-m de '? -~~ LJti ,, '%), 0: , 'lP' .,}',., ?r- a- .... _ -- --
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TABLE 2,5 
Daily Ga~e Height, in meters, and Discharge, in second-meters, 

Ribb "River near Addis Zemin, Ethiopia--Year Ending December 31, 1962 
Dal G.H. Disch:"-G";"i1, Disch. G.H. Disch, G,:S: • Disph. G·.H. Disch. ·G.!L. Disch. 

Janua:ry,:-_:::--February March April Ma;t: June 
1 1. 08 . 1,1fO ,90 .72 .Bo .42 ,74 .30 ,72 .26 .89 .69 
2 1.05 1.25 ,89 .69 .Bo ,42 .74 ,30 ,72 • 26 .B9 .69 
3 1.03 1,17 ,89 .69 .Bo .42 ,74 ,30 ,71 .24 .BB .66 
4, 1.02 1.13 ,89 .69 .Bo. .42 .26 . 26 .B9 .69 • .72 .72 
5 1.00 1.05 ,89 .69 • Bo .42 .72 .26 . .72 .26 .90 .72 
6 1.00 1.05 .BB • .66 .Bo .42 .72 .26 ,73 .2B .1. 12 1.60 
7 • 9B .9·1 .38 .66 .Bo .42 ,72 .26 .73 .2B 1.44 3.62 
B .9B .97 ,88 .66 .Bo .42 .72 .26 .B9 .69 1.30 2.60 
9 .97 ,93 ,87 .63 .Bo .42 .70 .22 .BB .66 1.06 1.30 

10 .96 .90 ,87 .63 ,79 .40 ,70 .22 1.05 1.25 ,97 .93 
11 ,95 .87 ,87 .63 .79 ,40 ;70 .22 • 91 • 75 .94 .B4 
12 .94 8/. ,87 .63 .7B .3B ,70 .22 .B6 .60 .93 .81 o T 

13 .94 .B4 .36 .60 • 7B .3B ,70 .22 .8"5 ,57 .93 .B1 
14 ,92 7"' .86 .60 .7B .3B .6B ,19 .B5 .57 .93 .B1 • u 
15 .92 .7B ,36 .60 .7B .3B .6B .19 .B5 .57 .92 ,78 
16 .92 ,78 .86 .60 .7B ,3B .6B , 19 .B6 .60 .92 .7B 
17 ,92 • 7.S .B4 .54 .7B .3B .6B .19 .B6 .60 .92 .7B 
1B ,92 .7B .84 ,54 .7B .3B .6B , 19 .B6 .60 • 91 ,75 
19 .92 .78 .84 ,54 ,77 ,36 .6B .19 .B7 .63 . 91 ,75 
20 .92 .78 .84 .54 ,77 ,36 .69 .20 ,B7 .63 1.10 1.50 
21 ,92 ,78 • 81+ .54 ,77 .36 ,69 .20 .B6 .60 1.05 1.25 
22 • 91 ,75 .84 .54 ,77 ,36 .69 .20 .87 .63 1. 07 1.35 
23. • 91 ,75 .83 .51 ,77 .36 .70 .22 .87 .63 .94 .B4 
24 .91 .75 .B2 .4B .77 .36 .70 .22 .BB .66 .93 • B1 
25 .90 .72 .32 .4B ,77 .36 .70 .22 .B7 .63 . 93· .B1 
26 • 90 ,72 .B2 .4B .76 ,34 .71 .24 .B7 .63 ,93 .B1 
27 .91 ,75 .B1 .45 .76 ,34 ,70 • 22 .BB .66 ,92 .7B 
2B • 91 ,75 ,Bo .42 • 76 .34 ,71 .24 .BB .66 .92 .7B 
29 ~90 .72 .76 .34 .71 .24 .BB .66 1.04 1. 21 
30 .90 .72 .76 .• 34 .71 .24 .BB .66 1.17 1. B5 
31 • ';IQ .72 .z4 •io .BB .66 
sec-m da 2b._96=~·- 1b.4l+ 11. -6 b":i>"b-·------r?.K4 32.bo 

J1SL__ J..ue;ust Se;etember October Novembe?" December 
1 1.04 1.21 r r 3,78 52.12 1.49 4.02 1. 24 2.24 
2 ,95 .B7 r r 4.oo 59,90 1.47 3.B6 1.23 2.1B 
3 ,93 .B1 r r 3,66 48.oB 1.46 3.7B 1.22 2.12 
4 ,95 .B7 r r 4.29 70,94 1.45 3·. 70 1. 21 2.06 
5 1.17 1.05 r r 2.30 14.10 1,44 3.62 1. 21 2.06 
6 1. 4B 3,94 r r 2.B5 24.B5 1,42 3. 46 1.20 2.00 
7 1.55 4.55 r r 2.63 20.10 1. 41 3.3B 1.20 2.00 
B 1.B1 7.22 r r 2.45 16.70 1.40 3.30 1.19 1.95 
9 1.19 1,95 r r 2.33 14·.61 1.40 3,30 1.1B 1. 90 

10 1.43 3.54 r r 2.23 12.95 1.3B 3.16 1.17 1.B5 
11 ~-75 .6.. 55 r r 2.15 11.75 1.:;B 3.16 1.16 1.Bo 
12 1.31 2.67 r r 2.oB. 10.72 1.4a 3.46 1,15 1.75 
13 r r r 2.02 . 9.BB 1.44 3.62. 1r.15 1.75 

~~ r r 3,37 3B.50 1.96 9,oB 1,39 3,23 e 1.75 
r r 3. 21 34.19 1,93 8.69 1.36 3.02 e 1. 70 

16 r r 2.99 2B.25 1.BB B.06 1. 35 2.95 e 1.70 
17 r r 2.7B 23.26 1.84 7.5B 1.34 2.BB e 1.65 
1B r r 2.65 20.50 1.B1 7.22 1.31 2.67 e 1.60 
19 r r 2.92 26.52 1.77 6.77 1. 36 3.02 " 1.55 
20 r r 2.6B 21.12 1.74 6.44 1,43 3.54 e 1.50 
21 r r 2.56 1B.74 1, 71 s.11 1,35 2.95 e 1.45 
22 r r 2.B5 24.B5 1.68 5,80 1. 31 2.67 e 1.40 
23. r r 3.42 40.42 1.67 5,70 1.29 2.54 e 1.35 
24 r r 3,35 3B.30 1.65 5.50 1.29 2. 5·~· e 1.30 
25 r r 3,27 35,93 1.63 5.30 1.26 2.36 e 1.25 
26 r ·r 2.79 23.4B 1.59 4.91 1. 26 2.36 ·1.04 1. 21 
27 r r 2.47 17.06 . 1 .• 57 !f, 73 1.26 2.36 1.02 1.13 
2B r r 3 .• 34 3B.oo 1,55 I+, 55"· · 1. 25 2.30 1.00 1.05 
29 r r 2.25 13,30 1.53 4.37 1.25 '2.30 ,99 1. 01 
30 r r 3.77 51.7B 1.52 4.2B .1.24 2.24 ,97 .93 
31 -···· :.__...i:: 1.51 l+,19 .96 • 90 
sec-m da ----"T.i-76 :01 ~1.75 50.09 



TABLE 2.6 
Daily Gage rteight, in meters, and Discharge, in second-meters, 

Gumara River near Bahir Dar, Ethiopia--Year Ending December 31, 1962 

Da;z: G.H, Disch, G.H. Disch. G.H. Disch. G,H. Disch. G,H. Disch. G. iL Disch:. 
Janua:i:z_ F'ebruar;i: March A:eril Ma;z: June 

1 ,95 3.020 --:132 2.292 .Bo 2.180 .Bo 2.180 r r 
2 .94 2. 96~- .B2 2.292 .Bo 2.180 .Bo 2.180 r r 
3 ,94 2. 96lf .B2 2.292 .Bo 2.1Bo .79 2.124 r r 
4 ,94 2.964 .G2 2.292 .Bo 2.1Bo .7B 2.06B r r 
5 ,93 2.908 .B2 2.292 .Bo 2.1Bo ·.7B 2.06B r r 
6 .93 2.90B .82 2.292 .Bo 2.180 .78 2.068 r .B9 2.684 
7 • 91 2.796 .82 2.292 .80 2.1Bo .7B 2.06B r .9B 3.1BB 
B • 91 2.796 .81 2.236 .Bo 2.180 .7B 2.068 r • 96 3,076 
9 • 91 2.796 .81 2.236 .81 2.236 .77 2.012 r ,93 2.90B 

10 • 91 2.796 .so 2.1Bo .e2 2.292 .76 1.956 r .B9 2.684 
11 .90 2.740 e 2.1BO .B2 2.292 .76 1.956 r .B6 2.516 . 
12 .90 2.740 e 2.1Bo .B4 .2.404 .76 1. 956 r • 91 2.796 
13 .B9 2.6B4 e 2.1Bo .90 2.740 .76 1.956 r .B6 2.516 
14 .B9 2.6B4 e 2.1BO .90 2.74o .79 2.124 r .B4 2.404 
15 .B9 2.684 e 2.1Bo .90 2.740 .79 2.124 r .B2 2.292 
16 .B9 2.684 e 2.1Bo .BB 2.62B .7B 2.06B r .Bo 2.1Bo 
17 .BB 2.62B e 2.1BO .B6 2.516 .7B 2.06B r .Bo 2.1Bo 
1B .BB 2.62B e 2.1BO .B6 2.516 .7B 2.06B r .B1 2.236 
19 .B7 2.572 e 2.1BO .B5 2.460 ,7B 2.068 r .B9 2.6B4 
20 .B7 2.572 .Bo 2.1Bo .B4 2.404 .73 1.7BB r .B9 2.6B4 
21 .B6 2.516 .Bo 2.1Bo .B4 2.404 ,73 1.7BB r 1.16 6.14B 
22 .B6 2.516 .Bo 2.1Bo .B6 2.516 .74 1.844 r 1.00 3.300 
23 .B6 2.516 .so 2.1BO .B6 2.516 ,74 1.844 r ,97 3.132 
24 .B6 2.516 .Bo 2.1Bo .B6 2.516 .74 1.B44 r 1.02 3.656 
25 .B4 2.404 .Bo 2.1Bo .B6 2.516 .74 1.B44 r ,95 3.020 
26 .B3 2.34B .Bo 2.1Bo .B4 2.404 .73 1.78B r ,90 2.740 
27. .B4 2.4o4 .Bo 2.1Bo .B3 2.34B ,73 1.7BB r 1.01 3,47B 
2B .B4 2. 'f04 .Bo 2.1Bo .B2 2.292 ,73 1.7BB r • 96 3.076 
29 .B4 2.404 .B2 2.292 e 1.788 r 1.22 7.21B 
30 .B4 2.4o4 .B2 2.292 e 1,78B r 1.23 7,397 
31 .B3 2.348 .Bo 2.1Bo r 
sec-m da !!: 2. 308 li1.93fi 73.fi28 59.072 

July Aulliust Se~tember October November December 
1 1.1fi fi.15 - Lf,30 120.02 3.58 89.56 1, 48 11. 890 1.10 5.080 4.5 131,34 
2 1.04 4.01 6,03 19B.66 3.76 97.02 3.64 92.05 1. 46 11. 530 1.09 4.902 
3 1.04 4.01 6.49 221.01 3.42 B3.05 3.B5 100.76 1. 44 11. 170 1.0B 4.724 
4 1.05 4.19 6,lf6 219.56 3,29 77.B5 3.75 96.61 1.41 10.630 1.07 4.546 
5 1 ~24 7.5B 5.61 17B.71 4.83 143.22 3,32 79.05 1,40 10.450 1.06 4.36B 
6 1,51e12,1f8 5.53 174.92 4.31 120.45 3.03 67.45 1.3B 10.090 1.05 4.190 
7 1.55e13.4o 5.33 165,75 4.16 113.94 2.B4 60.17 1.36 9,730 1.04 4.012 
B 1.51e12.4B lf,B9 145.B6 4.53 130.02 2.67 53,71 1.34 9,370 1.04 4.012 
9 1.5oe12.25 4.46 126.96 4.01 107.43 2.55 49.15 1.32 9.010 1.03 3.B34 

10 1.51e12.4B lf,60 133.10 4.3B 123.49 2.45 45,40 1.30 B.650 1.02 3.656 
11 1.55e13.4o 4,87 144.9B 3.69 94.12 2.32 40.59 1. 2B B.292 1. 01 3.47B 
12 1.53 12.94 4. 87 144. 9B 3.45 B4.25 2.22 36.90 1.2B B.292 1'01 3.47B 
13 1.24 7,5B 5.1B 15B.91 3,30 7B.25 2.13 33,5B 1.2B B.292 1.01 3.47B 
14 1.53 12.94 4,33 121.32 3,23 75,45· 1,99 2B.37 1.27 B. 113 1.00 3.300 
15 1.63 15,54 i+.61 133. 54 3, 21 74.65 1.95 26.64 1.26 7,934 ,99 3.244 
16 1.56 13,63 4.B3 143.22 4.02 107.87 1.92 25.34 1.24 7,576 .9B 3.1BB 
17 1.4B 11.B9 1f,2B 119.15 3.51 B6.66 1. BB 23.82 1. 23 7,397 • 96 . 3,076 
1B 1. 4B 11.B9 3.98 106.17 3,29 77.B5 1.B5 22.B2 1. 21 7. ;39 .96 3.076 
19 1.51 12.1f8 ;;.Bo 9B.6B 3,51 B6.66 1.B1 21.49 1. 21 7,039 • 96 3.076 
20 1.7B 20.50 4.Bo 141.90 3.30 7B.25 1,7B 20.50 1. 20 6.B60 .96 3.076 
21 1.94 26.21 lf,63 134.42 3,3B B1.45 1.75 19,51 1. 20 \6, B6o • 95 3.020 
22 1.92 25.34 lf,lf6 126.96 3,70 94.53 1.71 1B.1B 1.19 6.6B2 • 95 3.020 
23 2.Bo 58.65 'i-.16 1.13, 94 4.35 122.19 1.69 17.52 1.17 6.326 ,94 2.964 
24 3,55 BB.32 L~. 83 143.22 3.47 B5.05 1.67 16.B6 1.17 6.326 .94 2.964 
25 3.14 71.85 lf, _;;2 120.B9 3.4B B5.45 1.64 15.87 1.16 6.14B .92 2.B52 
26 3.60 90.39 5,So 1B7.72 3,49 B5.B5 1.62 15.21 1.15 5,970 .92 2.B52 
27 3.07 69.05 4.97 149.3B 3.09 69.B5 1.60 14,55 1.15 5,970 ,92 2.B52 
2B 3.46 B4.65 '+.66 135.74 2.B9 62.07 1.5B 14.09 1.13. 5.614 .92 2.B52 
29 3.79 9B.27 l.: .• 22 116.55 2.7B 57.B9 1.55 13.4o 1.13 5.614 .92 2.B52 
30 3.22 75.05 3.72 95.36 3.33 79.45 1.53 12.94 1.12 5,436 .92 2.852 
31 3. B4 100.34 4,33 121.22 1.50 12.25 .92 2.B52 
sec-!!! da 11009. 93 1+,Zf42.91 2,79,2.42 1,_~·23 240.300 107.72b 



TABLE 2.9 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Abbay River near Bahir Dar, Ethiopia--Year Ending December 31, 1962 
pa;y: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 

Januar;y: Februar;x: March AEril Ma;y: June 
1 1.38 159.6 1.01 102.41 r .46 38.64 .24 19.00 .13 10.85 
2 1.37 157.9 1.00 101.00 r .46 38.64 .25 19.80 .13 10,85 
3 .1.35 .154.5' ,99 99.60 r .45 37,69 .24 19.00 .13 10.85 
4 1.34 152 .8 ,99 99.60 r ,44 36.74 .24 19.00 .12 10.20 
5 1.32 149.4 ,98 98.20 r .44 36.74 .23 18.20 .13 10.85 
6 . 1.31 147.7 ,97 96.81 r ,43 35.80 .2} 18.20 .13 10.85 
7 1.29 144.41 .96 95.43 r ,43 35.80 .22 17.40 ' .15 12.25 
8 1.28 142.82 .95 94.06 r ·.41 33.93 .22 17.40 ,15 12.25 
9 1.27 141.23 • 93 91.33 r .41 33,93 .21 16.65 .15 12.25 

10 1.26 139.65 ,92 89.98 r .40 33.00 .21 16.65 ,15 12.25 
11 1.24 136.49 .91 88.64 r .39 31 .• 07 .21 16.65 .15 12.25 
12 1.23 134.91 .90 87.30 r .39 31.07 .2). 16.65 .15 12.25 
13 1.23 134.91 r r .38 30.15 .21 16.65 .15 12.25 
14 1.22 133.34 r .r .37 29.23 .20 15.90 ,15 12.25 
15 1.21 1;51.77 r r .37 29.23 .20 15.90 .14 11.55 
16 1.19 128.64 r r ,35 27.40 .20 15.90 .14 11.55 
17, 1.18 127.09 r r .35 27.40 .19 15.15 .14 11.55 
18 1.18 127.09 r r .34 26.49 .19 15.15' .13 10.85 
19 1.16 124.03 r r ,33 25,59 .19 15.15° .13 10,85 
20 1.15 122.53 r r .32 24.69 ,18 14.40 .13 10.85 
21 1.14 121.03 r r .31 24.79 .17 13.65 .14 11.55 

. .22 1.13 119.55 r .54 46.43 ,30 23.90 .18 14.~0 .15 12.25 
23 1.11 116.64 r .54 46.43 .29 23.05 .18 14.40 .14 11.55 
24 1,10 115.20 r ,52 44.46 .29 23.05 .18 14.40 .15 12.25 
25 1.09 113.77 r .52 44.46 .28 22.20 .17 13.65 .15 12.25 
26 1.08 112.34 r .50 42.50 .27 21.40 .16 12.95 .14 11.55 
27 1.07 110.91 r ,50 42.50 .27 21.40 .16 12.95 • lit 11.55 
28 1.06 109.49 r .50 42.50 .26 20.60 .15 12.25 .15 12.25 
29 1.05 108.07 .49 41.53 .26 20.60 .15 12.25 .• 16 12.95 
30 1.03 105.23 .48 40.56 .26 20.60 .14 11.55 .16 12 ,95 
31 1.02 lOg.82 .47 29.60 

s.e.c..-m da 4102-. 86 8!5Zi.82 
.13 10.85 

Zi82.IO 320.?2 
Jul;y: Aue;ust Se:12tember October November December 

1 .16 12.95 .95 94,06 2.53 433,1 2.78 517.0 2.23 344.6 • r 
·2 .16 12.95 1,00 101.00 2.55 439,5 2~81 527.6' 2.20 336.5 r 
3 .16 12.95 1.04 106.65 2.57 445.9 2.82 531.2 2.18 331.3 r 
4 .17 13.65 1,12 118.09 2,59 452.3 2.82 531.2 2.16 326.1 r 
5 .23 18.20 1.22 133.34 2.65 472.0 2.81 527.6 2.14 320.9 r 
6 .24 19.00 1.27 141.23 2.68 482.2 2.79 520.5 2.13 318.3 r 
7 ."19 15.15 1.36 156.20 2.71 492,5 2.77 513.5 2.10 310.5 r 
8 .20 15.90 1.44 170.20 2.74 503.0 2.75 506,5 2.08 305.5 r 
9 .20 15.90 1.51 182.90 2.79 520.5 2.74 503.0 2.07 303.0 r 

10 .21 16.65 1.56 192.40 2.81 527.6 2.72 496.0 2.04 295.6 r 
11 .24 19.00 1.58 196.20 2.82 531.2 2.68 482.2 2.02 290.8 r 
12 .26 20.60 1.64 208,00 2.82 531.2 2.66 ·475.4 2.02 290.8 r 
13 .27 21.40 1.68 216.00 2.80 524.o 2.64 468.7 2.03 293.2 r 
14 .31 24.79 1.71 222.10 2.82 531.2 2.61 458.8 2.01 288.4 r 
15 .31 24.79 1.77 234.70 2.83 534.8 2.59 452.3 1.99 283.7 r 
16 ,33 25.5'.: 1,85 252.00 2.85 542.0 2.56 442.7 1.98 281.4 r 
17 ,35 27.40 1.90 263.00 2.85 542.0 2.52 429.9 l.97 279.1 r 
18 .38 30.15 1.95 274.50 2,84 538.4 2.52 429.9 1.94 272.2 r 
19 .41 33.93 2".00 286.00 2,84 538.4 2.50 423.5 1.92 267.6 r 
20 .45 37.65 2.07 303.00 2.83 534 •. 8 2.48 417.5 1.92 267.6 r 
21 .45 37.69 2.09 308.00 2.82 531.2 2.45 408.0 1.90 263.0 r 
22 .47 39.60 2.12 315.70 2.82 531.2 2.43 402.0 1.89 260.8 r 
23 .54 46.43 2.13 318.30 2.84 538.4 2.42 399.0 1.88 258.6 r 
24 .57 49.40 2.16 326.10 2.86 545.7 2.40 393,0 1.86 254.2 r 
25 .58 50.40 2.20 336.50 2.86 545.7 2.38 387.2 1.85 252.0 r 
26 .65 57.51 2.27 355.60 2.85 542.0 2.36 381.4 1.83 247.6 r 
27 .72 65.07 2.29 361.20 2,83 534.8 2.33 372.7 r r 
28 .68 60.66 2.31 366.90 2.80 524.o 2.31 366.7 r r 
29 .77 70.90 2.36 381.40 2.78 517.0 2.29 361.2 r r 
30 .75 68.55 2.38 387.20 2.78 517.0 2.27 355.6 r r 
21 !. 82 76 • 9.7 2.49 420.40 2.22 3,20.0 r 
s ec-m da 1. 041.112 ? . ?·:>A.A? , c; ILL>: i:: , -z A-z1 A 



TABLE 2.11 
D!!ily G'·e.ge Height, in meters, and Discharec, in second-meters,· 

Andassa River near Bahir Dar, Ethiopia~;;-Yee.r Ending December 31, 1962 
Dal'. G,H. Disch, -G.H • ..:p_:l.sch. ~ ~ G.H. Disch, G,ii,. Disch, G.H. Disch •. G. H.;_Dis<;:_E.:. 

Januar*_ . Februar;y: March , April Ma;y: June 
1 .92 3,t;1 ,78 2.34 .73 1 • 9"2 -:-68 1 • 45 .64 1.03 .64 1,03 
2 . 91 3,69 ,77 2.26 .72 1.B3 .68 1.45 .64 1.03 .64 1. 03 
3 .90 3,57 ,77 2.26 .71 1,74 .68 1.45 .64 1.03 .64 1.03 
4 .90 3.57 .76 2.1B .72 1.B3 .68 1.45 .64 1.03 .67 1.35 

.5 .90 3,57 • 76 2.1B .72 1.B3 .6B 1.45 .64 1.03 .6B 1. 45 
6 .B9 3. 1+6 ,76 2.1B .72 1.B3 .6B 1.45 .64 1.03 ,77 2.26 
7 .BB 3,35 .76 2.1B .72 1.B3 .6B 1.45 .66 1.25 ,7B 2.34 
B .8B 3.35 ,76 2.1B .73 1.92 .67 1.35 .66 1. 25 .73 1.92 
9 .B6 3.13 .76 2.18 .73 1.92 .67 1,35 .66 1.25 .69 1.55 

10 .B4 2,93 ,75 2.10 .73 1.92 .67 1.35 .66 1.25 .66 1. 25 
11 .B3 2.83 ,75 2.10 .73 1.92 .66 1.25 .66 1. 25 .66 1.25 
12 .B3 2.B3 ,75 2.10 .73 1.92 .66 1.25 .66 1.25 .65 1.14 
13 e 2.73 ,75 2.10 .73 1.92 .66 1.25 .65 1.14 .65 1. 14 
14 e 2.B3 ,75 2.10 .72 1. B3 .66 1.25 .66 1.25 .66 1.25 
15. .B3 2.83 ,75 2.10 .72 1.83 .65 1.14. .66 1.25 .65 1.14 
16 .B3 2.B3 ,75 2.10 .72 1.B3 .65 1.14 .65 1 ,.14 .65 1.14 
17 .B4 2.93 ,75 2.10 • 71 1.74 .65 1.14 .68 1.45 .6B 1. 45 
1B .B6 3,13 ,75 2.10 .71 1.74 .65 1, 14 .66 1.25 .70 1.65 
19 .B3 2.8" ,75 2.10 . • 71 1.74 .65 1.14 .67 1 ,35 ,73 1.92 
20 .B2 2.73 ,75 2.10 .71 1.74 .65 1.14 .66 1.25 .7B 2.34 
21 .B2 2.73 ,75 2.10 .71 1. 71+ .65 1.14 .65 1. 14 .72 1.B3 
22 .B2 2.73 ,75 2.10 .70 1.65 .64 1.03 .65 1. 1 If . 76 2.1B 
23 .B1 2.63. ,74 2.01 .70 1.65 .64 1.03 .6B 1. 45 .71 1. ?4 
24 .B1 2.63 .74 2.01 .70 1.65 .64 1.03 .6B 1. 45 ,73 1 ;92 
25 .Bo 2.53 .74 2.01 .69 1.55 • 61f 1.03 .6B 1. 45 . 97 4.45 
26 .Bo 2.53 .74 2.01 .69 1,55 .64 1.03 .-65 1. 14 ,74 2.01 
27 .Bo 2.53 ,74 2.01 .69 1,55 .64 1.03 .65 1.14 .68 1.45 
28 .Bo 2.'.)3 T' . _, 1.92 .69 1,55 .64 1.03 .65 1. 1 ~: ,79 2.43 
29 .79 2.43 .69 1,55 .64 1.03 .66 1. 25 ,71 1.74 
30 .79 2.43 .69 1.55 .64 1.03 .66 1.25 . 71 1.74 
31 . 7B 2.31+ .6B 1.42 .64 1.03 
sec-m da. 90,cff- -- 59.21 5lj:,22 31:i.lj:5 37,31+ - 51. 1;: 

JulL__-- Aue;ust Se;etember _Qctober November December 
1 .74 2.01 1-:ao 26.Bo 1.90 31.50 1.53 16.64 --;"94 4.06 .B3 2.B3 
2 .71 1,74 1.7B 25.94 1. B6 29,56 1.72 23.48 ,93 3,93 .B2 2.73 
3 .6B 1. 1+5 1.93 33.00 1.80 26.80 . 1.81 27,24 .92 . 3·.81 .82 2.73 
4 .68 1.45 1.96 34.53 1.71 23.09 1.66 21.19 • 91 3,69 .81 2.63 
5 .Bo 2.53 2.oB 4o.BB 2.1B 46.Bo 1,49 15.40 . 90 3,57 .Bo 2.53 
6 .B9 3,1+6 1.72 23.4B 2.01 37.12 1. 41 13.17 • 90 3.57 . B1 2.63 
7 .B5 3.03 1.55 17.29 1.B2 27.69 1.34 11.37 ,90 3.57 .Bo 2.53 
B 1.14 7.06 1.54 16.96 -1. BB 30.52 1.34 11.37 .B9 3, lt6 ,79 2.43 
9 1.05 ,- ·-B 1,73 23.BB ·1.B2 27.69 1,33 11.32 .BB . }.35 .Bo 2.53 ~·'J 

10 .90 3,57 1,54 16.96 1.69 22.32 1.31 10.64 .B8 3.35 Qr 2,53 o•N 

11 1.05 5,53 1,47 14.B2 1.50 15.70 1,29 10.17 .B7 3.24 ,79 2.43 
·12 • 90 .3.57 1.80 26.Bo 1.53 16.64 1, 27 9, 7·1 . Be .3°35 ,79 2.43 
13 .94 l+.06 1. 52 16.32 1. 4B 15.11 1.25 9,27 • 90 3,57 ,79 2.43 
14 1.oB 6.05 1. 3i 12.12 1. 40 12.90 1.23 B.83 .95 4.19 ,78 2.34 
15 1.17 7.61 1.78 25.94 1.34 11~37 1. 21 8.41 ,93 3,93 ,77 2.26 
16 1. 26 9.49 2.20 48.oo 1. 51 16.01 1,19 s.oo • 91 3.69 .78 2.34 
17 1,}~ ~1.12 1.96 34.53 1. 44 13.98 1o 17 7.61 .89 3.46 .76 2.18 
1B 1; 25 9.2·1 1.66 21.19 1.49 15.4o 1, 15 7.24 .B9 3. 46 .76 2.1B 
19 1. 42 13.44 1.74 24.2B 1.44 13.98 1.13 6.BB • 90 3.57 ,76 2.18 
20 1.64 20.45 1.78 25.94 1.33 11.12 1.11 6.54 • 90 3,57 ,75 2. 10 
21 1, 2B 9, 9~f 2.18 46.80 1.29 10.17 1.07 5,89 .89 3.46 .75 2.10 
22 1.15 7, 2Lt 2.06 39.78 1. 27 9,71 1.04 5.43 ,87 3.24 ,75 2.10 
23 1, 22 8.62 2.15 45.00 1.35 11.62 1.03 5.28 .90 3,57 .'(4 2.01 
24 1.48 15.11 1.67 21156 1.2B 9.94 1.02 5.13 : 91 3.69 .74 2.01 
25 1. 28 9.94 1.55 17.29 1.33 11.12 1,02 5,13 , 91 3.69 ,74 2.01 
26 1. 73 23.8!l 2.02 37.64 1, 28 9,94 1.01 4.99 ;. 39 3,46 ,73 1. 92 
27 1.B2 27.59 1.98 35,56 1.26 9,49 1,00 4.B5 ,.17 3.24 ,73 1.92 
2B 1.71 23.09 1.83 2B.15 1.24 9,05 ,9B 4.5B • <17 3.24 .74 2.01 
29 1,99 36.08 1.96 34~:53 1, 20. B.20 ,97 4.45 • (:.6 3.13 ,74 2.01 
30 1.B6 29,56 1.80 26.BO 1.19 B.oo ,96 4.32 . l 4 2.93 ,74 2.01 
31 1.B6 29.56 1,95· 34.02 • 95 ~-.19 -75 2.10 

_,sec-m da j'l-'.·. i;--~ ... "'li'11:i·. 79 51t.?.· 51j: -- 2~<.:i. 72 106. olj: 71 ~ '1 ', 2.'.!2 ... ____ ----



TABLE 2.12 
• Daily Gage Height, in meters, and Discharge, in second-meters, 

Chacha River near Chacha, Ethiopia--Year Ending December 31, 1962 

Da;i: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;i: Februar;i: March AEril Ma;i: June 

l .36 .. 160 .36 .160 .36 .160 .34c .098 
2 .38 .270 .36 .160 .36 .160 .31+c .098 
3 .37 .210 .36 .160 .36 .160 .34c .098 
4 .37 .-210 .36 .160 .36 .160 .34c .098 
5 .36 .160 .36 .160 .36 .160 .34c .098 
6 .36 .160 .36 .160 .36 .160 .34c .098 
7 .36 .160 .36 .160 .36 .160 .34c .098 
8 .36 .160' .36 .160 .36 .160 .34c .098 
9 .36 • 160 .37 .210 .36 . .160 .35 .120 .34c .098 

10 .36 .160 .38 .270 .36 .160 .34c .098 .34c .098 
11 .35 .120 .37 .210 .36 .160 .34c .098 .34c .098 
12 .36 .160 .37 .210 .36 .160 .35 .120 .36 .160 
13 .36 .160 ,37, .210 .36 .160 ,35 .120 .36 .160 
14 .36 .160 .37 .210 .36 .160 .31+c .098 
15 .36 • 160 ,37 .210 .36 .160 . .35 .120 
16 .36 .160 .37 .210 .36 .160 .34c .098 
17 .36 .160 .36 .160 .36 .160 .34c .098 
18 .36 .160' .38 .270 .36 .160 ,35 .120 
19 .36 .160 .38 .270 .36 .160 .34c .098 
20 .36 .160 ,37 .210 .36 .160 . ,35 .120 
21 .36' .160 .37 .210 .36 .160 • 31+c .098 
22 .36 .160 .37 .210 .36 .160 .34c .098 
23 .36 .160 ·,37 .210 .36 .160 .33c .076 
24 .36 .160 .37 .210 .36 .160 .34c .098 
25 .36 .160 .37 .210 .36 .160 .34c .098 
26 .36 .160 .36 .160 .36 .160 .3'tc .098 
27 .36 .160 .36 .160 .36 .160 .34c .098 
28 .36 .16.0 .36 .160 .36 .160 .34c .098 
29 .36 .160 .36 .160 .34c .098 
30 .36 .160 .36 .160 ,34c .098 
31 ·26 .• 160 .24c .098 
sec-m da 6.120 4.800 2.64 

Jul;i: August Seit ember October November December 
l . 76 9.31 1.3 34.79 .45 .920 ,33c .076 .35 .120 
2 1.34 33.91 1.64 47.11 .46 1.060 .33c .076 .34c· .098 
3 1.32 33.03 .83 11.86 .64 5.190 .33c .076 .34c .098 
4 .Bo 10.75 ,74 8.59 .60 4.010 .33c .076 .33c .076 
5 .66 5.81 .78 .10.03 .56 2.990 .33c .076 .33c .076 
6 .56 2.99 .76 9.31 .53 2.320 .33c .076 .33c .076 
7 .80 10.75 .95 16.76 .50 1.720 ,33c .076 .33c .076 
8 .76 9.31 1.08 22.47 .48 1.370 .33c .076 .33c .076 
9 1.22 28.63 1.86 56.79 .46 1.060 .33c .076 .32c .054 

10 1.26 30.39 1.28 31.27 .44 .792 .33c .076 .32c .054 
11 • 97 17.63 .72 7.87 .42 .572 .33c .076 .32c .054 
12 .34c .098 1.20 27.75 1.04 20.71 .41 .480 .34c .098 .32c .054 
13 .33c ,076 . .79 10.39 .94 16.34 .40 .400 .33c .076 .32c .054 
14 .33c .076 .97 17.63 .71 7.51 .39 .330 ,33c .076 .32c .054 
15 .33c .076 .94 16.34 .65 5.50 .38 .270 .41 .480 .32c .054 
16 .34c .098 1.19 27.31 .72 7.87 .36 .160 .40 .400 .32c .054 
17 .54 2.540 1.96 61.19 .67 6.13 .35 .120 .39 .330 .32·c .054 
18 .54 2.540 1.06 21.59 .60 4.01 .35 .120 .38 .270 .3lc .032 
19 .56 2.990 1.15 25.55 .68 6.46 .35 .120 ,36 .160 -3lc .032 
20 .54 2.540 1.12 24.25 .58 3.48 .34 .098 ,36 .160 .31c .032 
21 .52 2.'110 1.20 27.75 .52 2.11 .34 .098 ,36 .160 .31c .032 
22 .50 1.720 1.18 26.87 .50 1.72 .34 .098 .36 .160 .31c .032 
23 .65 5.500 1.93 59.87 .53 2.32 .33 .076 .35 .120 .3oc .019 
24 .99 18.510 1.46 39.19 .52 2.11 .33 .076 .35 .120 .3oc .019 
25 .68 6.460 1.30 32.15 .51 i.91 .33 .076 .35 .120 .3oc .019 
26 .64 5.190 1.76 52.39 .48 i.37 .33 .076 -3~c .098 .3oc .019 
27 .90 14.700 1.17 26.43 .47 1.21 .33 .076 .34c .098 .31c .032 
28 1.18 26.870 .86 13.06 .44 .79 .33 .076 ,34c .098 .31c .032 
29 1.05 21.150 .83 11.86 .43 .68 .33 .076 .34c • 098 .3oc .019 
30 .78 10.030 .89 14.29 .42 .57 .33 .076 .35 .120 .3oc .019 
21 1.06 21.,290 .74 8.,29 ·22 .076 .;~2c .o:;4 
sec-m da 726.96 249.62 _g4. 982 4.078 1.574 



TABLE 2.14 

Daily Gage Height, in meters, and Discharge,. in second-meters, 
Shye River at Tsehai Senna, Ethiopia--Year Ending December 31, 1962 

Da~ G.H. Disch. G.H. Disch. G.H. Disch, G,H. Disch. G.H. Disch, G.H. Disch. 
Januar;i: Februar~ March AJ1ril Ma;i: June 

l .16 ,390 .13 .2 0 ,13 .260 .11 .18'S .15 ,340 .13 .260 
2 .16 ,390 .13 .260 .13 .260 .11 .188 .14 ,300 .13 .260 
3 .15 .340 ,13 .260 ,12 .223 .12 .223 .13 .260 .13 .260 
4 .15 .340 .13 .260 .12 .223 .12 .223 .13 .260 .13 .260 
5 .15 .340 .12 .223 .12 .223 .11 .188 .16 ,390 .13 .260 
6 .15 .340 ,12 .223 .13 .260 .11 .188 .14 ,300 .14 ,300 
7 .15 ,340 ,13 .260 .12 .223 .11 .188 .14 ,300 .18 .490 
8 .15 .340 .13 .260 .12 .223 .11 .188 .14 ,300 .16 .390 
9 .15 ,340 .13 .260 .15 .340 .11 .188 .14 .300 .15 ,340 

10 .15 .340 .13 .260 .24e .850 .11 .188 .16 ,390 .14 .300 
11 .15 .340 ,13 .260. ,2le .650 .11 .188 .15 .340 .14 ,300 
12 .14 .300 ,13 .260 .16 ,390 .10 .155 .14 ,300 .14 ,300 
13 .14 ,300 ,13 .260 .15 .340 .11 .188 .14 ,300 .14 ,300 
14 .14 ,300 ,13 .260 .23e .780 .11 .188 .14 ,300 .13 .260 
15 .14 .300 .13 .260 .17 .440 .11 .188 .14 ,300 .12 .223 
16 .14 ,300 .13 .260 .16 ,390 .11 .188 .14 ,300 ,12 .223 
17 .14 .300 .13 .260 .19 .540 .11 .188 .13 .260 .12 .223 
18 .14 .300 .13 .260 .14 .300 .14 .300 .13 .260 .12 .223 
19 ,14 .300 .12 .223 .14 .300 .14 :·300 .13 .260 .12 .223 
20 .14 .300 .12 .223 .13 .260 .14 .300 .13 .260 .12 .223 
21 .14 .300 .12 .223 .13 .260 .18 .490 .12 .223 .12 .223 
22 .14 .300 .12 .223 .14 .300 .26e 1.000 .12 .223 .12 .223 
23 .14 .300 .12 .223 ,13 • 260 .16 . ,390 .12 .223 .12 .223 
24 .14 .300 .12 .223 .13 .260 .14 .300 .12 .223 .12 .223 
25 .13 .260 .12 .223 .12 .223 .13 .260 .12 .223 .12 .223 
26 .13 .260 ,12 .223 .12 .223 .13 .260 .12 .223 .12 .223 
27 .13 .260 .13 .260 .12 .223 .13 .260 .12 .223 .12 .223 
28 .13 .260 .13 .260 .12 .223 .14 ,300 .12 .223 .12 .223 
29 .13 .260 .12 .223 .19 ,540 .12 .223 .12 .223 
30 ,13 .260 .12 .223 .15 .340 .12 .223 .12 .22~ 

l ,13 .260 .12 .22 .12 .22 
sec-m da 2·2 0 6.210 10.11 .2z2 .473 z. 

Jul;i: Augus..t_ Se11tember October December 
1 .12 .223 
2 .12 .223 
3 .12 .223 
4 
5 
6 
7 
8 

id 
ll 
12 

1~ 
15 
16 
17 
l~ 
19 

~£ 
22 

~~ 
~g 
27 
28 
29 
30 
31 
sec·-m da 



TABLE 2.15 

Daily Gage Height, in meters, and Discharge, in second-meters, 
Wizer River at Mehal l~eda, Eth~opia--Year Ending. December 31 1 1962 

Day G.H. Disch ... G;H, Disch. 

1 
2 

Januar;:i: · 
77:If .027 
. 74 .027 

3 • 73 .• 023 
4 .72 .020 
5 >12 .020 
6 .12 .q2o 
7 • 72 .020 
8 ;70 ;014 
9 .70 .014 

10 .?Q .014 
11 .70, .014 
12 .70 .014 
13 ,7p .014 
i4 .70 .014 
15 • 70. .()14 
16 ,'70 .014 
17 .70 .oi4 
i8 .70 .014 
19 .70 ."014 
20 .69 :011 
21 .69 .011 
22 .69 .011 
23 .69 :011 
24 ;69 .011 
25 .69 .011 
26 .68 :009 
27 :68 .009 
28 .68 .009 
29 .69 .011 
30 .69· :011 
,,_31"'---''-'"6 9 . 011 
se·c-m da .455 

1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
·20 
21 
22 
23 
24 
25 
26 
27 
28 
29' 
30 

Jul;y · 

Februar;:i: 
.69 .Qll 
.69 .011 
.69 ;011 
.69 .oi,1 
.69 .011 
.69 .Oil 
• 69 .cili 
:69 .011 
.69 :011 
.69 .oi1 
.69 .Oil 
• E/9. ..011 
.69 .011 
.69 .011 
. 69 • 0;1..1 
.p9 .011 
.69 .Qll 
.69 .011 
:69 .011 
.69 .611 
.ii9 :011 
;69 :.011 
:69 .011 
.69 :011 
.69 .011 
.1i9 .011 
.69 .011 
·li.9 .011 --

,331 
August 

G.H. Disch. G.H. Disch. 
March AEril 

;69. ·;011 .68 .009 
;69 .011 .68 .oo9 
.69 .Oli .68 .009 
.69 ;011 .68 .oo9 
.69 .oi1 .68 ;009 
.69 .011 •. 68 .009 . 
;72 .020 .68 :009 
.70 .014 ;67 .007 
,70 .oi4 .67 .007 
• 7,0 .014 .67 .007 . 
.71 .017 .67 .007 
.72 .020 .67 .007 
.12 .020 .67 .007 
,73 .023 .67 .007 
.72 :020 .61 .001 
.70 .014 .67 .uo? 
.70 .cil4 ,77 .040 
• 7.0 .014 .78 .o46 
.70 .oii+ ,75 ;q31 
.70 .014 .82 ;076 
.70 .014 .Bo .059 
.69 .bil 1.06 .~no 
:69 .oi1 .74 .027 
.69 ,011 .73 .p23 
.69 .011 ,73 .p23 
:69 :oLl ,74 .027 
.69 ;011 .74 .027 
.~9 .Oll 1.07 .600 
.68 .009 .84 .·097 
.68 .009 .74 :027 
.68 .009 

.422 i.802 
SeEtember October 

,g__~~~~~~~~~~~~~~~~~~~-
s e c -m da 

·a.H. Disch. G.H. Disch. 
June Ma;:i: 

,72 .020 .68 .009 
.72 .020 .68 .009 
.71 .017 
.76 .035 
.76 :035 
.76 .035 
.76 ;035 
.74 .027 
.74 .027 
.74 .021 
•.74 .027 
.73 .023 
.72 ;,020 
.74 •. 027 
.72 .020 
,7p .014 
.70 .014 
;70 .014 
.70 ."014 
.69 .. 011 
.69 .011 
.69 :011 
.69 .011 
.69· :011 
.68 ."009 
.68 :.009 
.68 .()09 
.68 .009 
.q8 .009 
.68 .009 
.68 .009 

,572 
November December 

-------·-·---· 



TABLE 2.16 
Daily Gage Height, in meters, and Discharge, in second-~eters, 

Beressa River near Debre Birhan, Ethiopia-Year Ending December 31, 1962 

Dal G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G,H. Disch. G.H, Disch. 
Januarl Februarl March AEril Mal June 

l 0.62 ,205 0.60 .107 0.61 .148 0.60 .107 0.63 .280 0.62 .205 
2 0.61 .14B 0.60 .107 0.62 .205_ 0.60 .107 0.63 .2Bo 0.63 .2Bo 
3 0.60 .107 0.60 ,10'/ 0.62 .205 0.60 .107 0.63 .2Bo o.64 .350 
4 0.61 .14B 0.60 .107 0.61 .14B 0.60 .107 0.63 .2BO 0.63 .2Bo 
5 0.61 .14B 0,59 .077 0.61 .14B 0.61 .14B 0;62 .205 o.64 .350 
6 0.60 .107 0,60 .107 0.60 .107 0.61 .14B 0.62 ;205 0.72 .B50 
7 0.60 .107 0.·59 .077· 0.60 .107 0.61 .14B 0.63 .2Bo 0.65 .410 
B 0.60 .107 0.60 .107 0.61 .14~ 0.61 .14B 0.62 .205 o.64 .350 
9 0.60 .107 0.60 .107 0.62 .205 0.60 .107 0.62 .205 o.64 .350 

10 0.60 .107 0.60 .107 0.62 ;205 0.60 .107 0.63 .2Bo o.64 .350 
11 0.61 .14B 0.60 .107 0.62 .205 0.60 .107 0.63 .280 0.62 .205 
12 0.60 .107 0.60 .107 0:62 .205 0.61 .14B 0.62 .205 0.63 .2BO 
13 0.60 .107 0.60 .107 0.62 .205 0.60 .107 0.63 .2Bo 0.63 .280 
14 0.61 .14B 0.61 .14B o.64 .350 0.61 .14B 0.63 .2Bo o,64 .350 
15 0.61 .14B 0.61 .14B 0.63 .2Bo 0.61 .14B 0.63 .2Bo o.64 .350 
16 0.60 .107 0.60 .107 o.63 .2Bo 0.60 .107 0.63 .2Bo 0.63 .2Bo 
17 0.60 .107 0.60 .107 o.62 .205 0.60 .107 0.63 .2BO 0.65 .410 
lB 0.61 •. 14B 0.60 .107 0.62 .205 0.62 .205 0.63 .2Bo 0.64 .350 
19 0.60 .107 0.60 ;107 0.63 :2Bo 0.63 .2BO 0.62 .205 o.64 ,350 
20 0.60 .107 0.60 .107 0.62 .205 0.63 .2Bo 0.63 .2Bo o.64 .350 
21 0.60 .107 0.60 .107 0.62 .205 0.62 .205 0.62 .205 o.64 .350 
22 0.61 .14B 0.60 .107 0.62 .205 o.64 .350 0.60 .107 o.64 .350 
23 0.60 .107 0.60 .107 0.62 .205 o.64 ,350 0.60 .107 o.64 .350 
24 0;60 .107 0.60 .107 0.62 .205 0.63 .2Bo 0.61 .14B o.64 .350 
25 0.60 .107 0.60 .107 o.62 .205 0.63 .2Bo 0.61 .14B o.64 ,350 
26 0.60 .107 0.61 .14B 0.60 .107 o.64 ,350 0.62 .205 o.64 ,350 
27 0.60 .107 0.61 .14B 0.60 .107 o.6B .590 0.62 .205 0.65 .410 
2B 0.60 .107 0.61 .14B 0.60 .107 o.64 .350 0.60 .107 o.64 ,350 
29 0.60 .107 0.61 • llfB 0.65 .410 0.60 .107 o.64 ,350 
30 0.60 .107 0.61 .14B o.64 ,350 0.62 .205 o.64 .350 
21 0.60 .107 0.60 .107 0.62 .202 
sec-m da 2.z43 2.141 2°792 6.406 6.899 io.240 

Jull Au~ust SeEtember October November December 
l 0.67 ,53 l. 98 36 .66 1,30 11.40 • 76 1.14 . .63 .280 .65 .410 
2 o.66 .47 1.30 11.40 2.05 39.65 ,79 l.3B .63 .280 .65 .410 
3 0.65 .41 1.12 6.46 1.13 6.70 .79 l.3B .63 .2Bo .64 ,350 
4 o.66 .47 ,9B 3,63 1.30 11.40 .Bo 1.46 .63 .2Bo .64 .350 
5 o.66 .47 ,92 2.75 l.30 11.40 .7B 1.30 .63 .2Bo .61 .14B 
6 0.67 ,53 • 94 3.03 l.35 12.95 .76 1.14 .63 .2Bo .64 ,350 
7 o.6B .59 l.2B 10.BO 1.65 23.40 .76 1.14 .63 .2Bo .• 64 .350 
B 0.67 .53 1.30 11.40 l.30 11.40 ,73 .92 .62 .205 .64 .350 
9 o.6B .59 1.42 15.21 1.95 35.40 .72 .B5 ,62 .205 .64 .350 

10 o.66 .47 2.14 43.56 1.30 11.40 .70 .71 .63 .2Bo .64 .350 
11 0.72 .B5 1.36 13.27 1.27 10.50 .69 .65 .64 .350 .64 .350 
12 0.79 l.38 l.3B 13.91· .95 3.17 .69 .65 .6B .590 .63 .2Bo 
13 0.72 .B5 1.25 9.92 ,92 2.75 .6B .59 .Bo 1.460 .64 .350 
14 0.72 .B5 1.50 17.90 .96 3,32 ;66 .47 .77 1.220 .64 .~50 
15 0.72 .B5 1.90 33.30 .BB 2.25 .66 .47 .72 .850 .63 .2Bo 
16 0.73 • 92 2.05 39.65 .94 3.03 .65 .41 .70 .710 .60 .107 
17 o.B2 1.64 1.25 9.92 .87 2.14 .65 .41 .70 .710 .63 .2Bo 
lB 0.73 ,92 l.4B 17.22 .B2 1.64 .65 .41 .69 .650 .63 .2Bo 
19 o.9B 3,63 1.95 35.40 .B4 l.B3 .65 .41 .6B .590 .63 .2Bo 
20 1.36 13.27 1.23 9.34 .B2 1.64 .65 .41 .6B ,590 .62 .205 
21 o.B4 l.B3 1.19 B.23 .B4 l.B3 .65 .41 .6B ,590 .63 .2Bo 
22 0.74 ,99 1.55 19.67· 1.03 4.52 .64 .35 .66 .470 .63 .2Bo 
23 l.OB 5.56 2.50 59,50 .B6 2.03 .64 ' .35 .66 .470 .62 .205 
24 2.00 37,50 1.42 15.21 .Bo 1.46 .64 .35 .66 .470 .G3 .2Bo 
25 o.BB 2.25 1.23 9.34 .7B 1.30 .64 ,35 .65 .410 .63 .2Bo 
26 0.96 3,.32 1.50 17.90 .76 1.14 .64 .35 .66 .470 .63 .2Bo 
27 1.46 16.54 i,l+o 14.55 .76 1.14 .64 ,35 .66 .470 .63 .2Bo 
2B 2.oB 40.94 1.17 7.70 .73 • 92 .64 ,35 .66 .470 .62 .205 
29 1.40 14.55 1.40 14.55 .72 .B5 .63 .2B .66 .470 .62 .205 
30 2.30 50.60 1.30 11.40 .Bo 1.46 .63 .2B .65 .410 .61 .14B 
)..L._2 • .29_.5..9.·50 1.0? 2·24 .62 .2B .60 .107 
'- ec-m da <!b3. 60 52!.l.12 224.02 20.00 i5-: ojg ________ §:'136 

--- ------ ----- - - --



TABLE 2.17 

Daily Gage Height, in meters, and Discharge, in second-meters, 
Giamma River near Insaro, Ethiopia--Year Ending December 31, 1962 

Da;r G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;r Februar;r March AEril Ma;r June 

1 r r r r r r 
2 r r r ·r r r 
3 r r r r r r 
4 r r r r r r 
5 r r r r r l" 
6 r r r r r r 
7 r r r r r r 
8 r r r r r r 
9 r r r r r r 

10 r r r r r r 
11 r r r r r r 
12 r r r r r r. 
13 r r r r r r 
14 r r r r r r 
15 r r r r r r 
16 r r r r r r 
17 r r r r r r 
18 r r r r r r 
19 r. r r r r r 
20 r r r r r r 
21 r r r r r r 

.22 r r r r r r 
23 r r r r r r 
24 r r r r r r 
25 r r r r r r 
26 r r r r r r 
27 r r r r r r 
28 r r r r r r 
29 r r r r r 
30 r r r r r 
21 r r r 
sec-m da. 

Jul;r Aue;ust SeEtember October November December 
1 r l.99 198.o 2.01 202.0 
2 r 1.89 178.4 i.91 182.2 
3 r 1.98 196.o 1.84 169.2 
4 r 1.77 156.6 1.74 151.2 
5 r 1.60 128.o 1 .• 70 144.3 
6 r 1.71 146.o 1.62 131.2 
7 r 2.01 202.0 1.58 125.0 
8 r 1.75 153.0 1.54 119.0 
9 r 1.73 149.4 l.47t 108.5 

10 r 2.01 202.0 l.40t 98.3 
11 r 2.00 200.0 l.26t 80.2 
12 r 2.03 206.0 l.22t 75.4 
13 r l.?6 192.0 l.07t 58.2 
14 r 2.01 202,0 l.05t 56.0 
15 r 2.16 232.6 .93t. 44.2 
16 r 2.07 214.o -93t 44.2 
17 r 2.15 230.5 .79t 32.0 
18 r 2.02 204.o .78t 31.2 
19 r 2.05 210.0 
20 r 2.12 224.2 
21 r 2.15 230.5 
22 r 2.09 218.0 
23 r 2.66 349.0 
24 r 2.33 269.9 
25 r 2·.19 238.9 
26 r 2.14 228.4 
27 r 2.12 224.2 
28 r 2.04 208.0 
29 r 1.97 194.o 
30 r 1.90 180.3 
)_l 2.10 1.81 163.8 
·.F!t'!-m n::i r.. ~:>a ,., 



TABLE 2.lB 
' Daily Gage Height, in meters, and Discharge, in second-meters, 

Giamma i!iver near mouth-Year Ending Decemb.er 31, 1962 

Da;i: G.H .. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch, 
JanuAry Februar;i: March AEril Ma;i: June 

1 • 95d J.ol. 90 ~1i5d 8.oo .Bod 6.50 .Bod 6.50 r r 
2 . 96d 12.40 .B4d 7.70. .Bod 6.50 .Bod 6.50 r r 
3 .96d 12.40 .B4·d 7.70 .Bod 6,50 .80d 6.50 r r 
4 .95d 11. 90 .B4d 7.70 ,79d 6.20 -79d 6.20 r r 
5 . 94d 11.50 .B4d 7.70 0 79d 6.20 .79d 6.20 r r 
6 .94d 11.50 .B4d 7,70 .Bod 6.50 .79d 6.20 r r 
7 . 93d 11.10 .83d 7.40 .Bld 6.80 .7Bd 5. 91 r r 
8 . 93d 11.10 .B3d 7.40 .B2d 7.10 .7Bd 5.91 r r 
9 . 92d 10.70 .B3d 7.40 .B2d 7.10 .7Bd 5,91 r r 

10 .92d 10.70 .B2d 7.10 .B2d 7.10 .7Bd 5.91 r r 
11 .92d 10.70 .B2d 7.10 .B5d B.oo -77d 5.63 r r 
12 . 9ld 10.30 .. B2d 7.10 • 90d 9.90 .77d 5.63 r r 
13 ,90d 9,90 .8ld 6.80 .94d 11.50 .77d 5.63 r r 
14 . 90d 9.90 .Bld 6.80 .9Bd 13.40 -77d 5.63 r r 
15 .90d 9.90 .82d 7 .10 l.02d 15.40 .76d 5.36 r r 
16 .90d 9.90 .Glcl 6. BO 1.00d 14.40 .76d 5,36 r r 
17 .B9d 9,50 .8ld 6.80 .96d 12.40 .76d 5.36 r r 
lB .B9d 9,50 .8ld 6.80 -93d 11.10 .77d 5.63 r r 
19 .B9d 9,50 . 8J.d 6.80 .94d 11.50 .Bod 6.50 r r 
20 .88d 9.10 .8ld 6.80 -97d 12.90 .Bod 6.50 r r 
21 .88d 9.10 .8ld 6.80 • 95d 11.90 r r r 
22 .88d 9.10 .8ld 6.30 .9ld 10.30 r r r 
23 .88d 9.10 .80d· 6.50 .89d 9.50 r r r 
24 .88d 9.10 . Bod 6.50 .B7d B.70 r r r 
25 .B7d B.70 .Boe. 6.50 .B6d B.30 r r r 
26 .B6d ll.30 .80d 6.50 .B5d B.oo r r r 
27 .86d B.30 .Bod 6.50 .B4d 7.70 r r r 
2~ ,B6d B.30 .Bod 6.50 .B3d 7.40 r r r 
29 .B6d B.30 .82d 7.10 r r r 
30 .B6d B.30 .82d 7.10 r r r 
~l ·A.?2. 8.oo .8ld 6.80 r 
sec-m da 308.00 197-30 2z3. o 

Jul;i: ~ui;t Se11tember October November December 
1 r 3; 5~ 3.60 720.0 1.50 56.0 .89 9.50 .88 9.10 
2 r 3.31 574.7 4.11c1035.o 1.50 56.0 .B9 9.50 .88 9.10 
3 r 3.64 741.4 3.31 574,7 1.77 95.2 .8B 9.10 .87 8.70 
4 r 3.22 533.8 2.51 268.0 1.87 112.3 .8B 9.10 .B7 8.70 
5 r ;;.63 304.3 . 2.65 310.7 1.64 75.0 .87 8.70 .B6 B.30 
6 r 3;09 477.B 2.42 241.B 1.51 57.2 .B7 B.70 .B6 B.30 
7 r 3.69 76B.5 2.55 2Bo.o 1.39 '+4.o .86e B.30 .B5 B.oo 
8 r 3.24 542.7 2.60 295,0 1.32 37.0 .B7e B.70 .B5 B.oo 
9 r 3.59 714.7 2.42 241.B 1.26 31.6 .BBe 9.10 .85 8.oo 

10 r 3,96 925.4 2.92 4oB.o 1.22 2B.4 .B9e 9.50 .B4 7,70 
11 r 3,97 931.5 2.57 2B6.o 1.17 24.9 .9oe 9.90 .B4 7,70 
12 r 3.B4 B53-3 2.17 176.B 1.14 22.8 • 92e 10.70 .B2 7.10 
13 r 4.10cl020.0 1.95 127.7 1.12 21.4 • 94e 11.50 .B2 7.10 
14 r 4.23c1115.o 1.95 127.7 1.09 19.4 .96e 12.40 .B2 7.10 
15 r 4.1301050.0 l.Bl 101.7 1 .. 07 lB.2 .9Be 13.40 .82 7.10 
16 r 4.2oc1095.o 1.76 93.6 1.04 16.4 .99e 13. 90 .B2 7.10 
17 r 4.36c1207.o l.B2 103.4 1.02 15.4 . 9B 13.40 .Bl 6.Bo 
lB r 3,51 673,1 l.7B 96.B 1.01 14.9 .96 12.40 .Bl 6.Bo 
19 r 3 · '•9 662.9 1.74 90.4 .9B 13.4 .94 11.,50 .Bl 6.Bo 
20 r 4.45cl280.0 1.66 7B.o . 97 12.9 • 93 11.10 .81 6.Bo 
21 " '· .o::c1000. o 1.61 70.5 . 95 11.9 • 92 10.70 .80 6.50 
22 r 3.90 BB9.o 1.53 59,6 .94 11.5 .91 10.30 .Bo .6.50 
23 r 3.76 Bo7.4 1.63 '7~.5 .94 11.5 .90 9,90 .Bo 6.50 
24 r 4.55c1370.o l.Bl 101.7 '94 11.5 .90 9.90 .Bo 6.50 
25 r 3.36 59B.5 1.64 75.0 • 92 10.7 .91 10.30 .80 6.50 
~- 2.68 319.4 3.87 B71.0 1.51 57.2 .92 10.7 .B9 9.50 .Bo 6.50 co 
27 2.B6 3B4.5 3,77 B13.o 1.43 4B.3 .91 l0.3 .89 9,50 .Bo 6.50 
28 3.26 551.7 2.9B 432.0 1.41 46.1 .91 10.3 .89 9,50 .Bo 6.50 
29 2.Bl 365.7 2.77 351. 2 1.37 42.0 .90 9.9 .B9 9.50 ,79 6.20 
30 2.BB 392.2 2.62 301.2 1.45 50.5 ,90 9.9 .BB 9.10 .79 6.20 
3-L.__3.00 440.0 2,45 250.5 .90 9,9 ,79 6.20 
sec-m da 22.71,2.? 622tll.5 -~0.5 3-Q~.60 224,2 



TABLE 2.19 
Daily Ga!,'e Het~ht, in meters, and Discharge, in second-meters. 

Abbay River near Kese, Ethiopia-Year Ending December 31, 1962 

Da;r G.H. j)isci1. G.H, Disch. G.H. Disch. G.H. Disch. G.H. Disch. G. H, Disc..h.:._ 
,T a.ni1ar_y r'ebru~¥.i March AEril Ma;r June 

1 1. 68 205-:-i+ I.31 12 .il" 1.01+ 85.0 .87 617\f', :bl 5Lf. 2 0.55 27.5 
2 1.67 203.1 l.30 127.0 1.03 B3.5 .BG Gd·; 2 .79 51.9 0.56 2B, l+ 

3 1.66 200.B l.2B 123.6 1.02 B2.0 .B4 57,B' .81 54.2 0.56 2B.4 
4 1.64 196.2 1.27 121.9 1.01 30.5 , Blf 57.B .77 49.7 0.57 29.3 
5 1.63 193-9 1.26 120.2 1.02 B2.0 .B2 55,4 ,76 4B.6 0.60 32.0 
6 1.60 1B7,o 1.25 118.5 1.01 Bo.5 .Bl 54.2 ,77 49.7 o.5B 30.2 
7 1.59 1B4.7 1.24 116.8 1.01 80.5 .Bo 53,0 .Bl 54,2 o.Bo 53.0 
B l.5B 1B2, lf 1.23 115.1 1.02 B2.0 ~Bo 53,0 .Bl 54.2 0.96 73.1 
9 1.57 180.l 1.22 113.4 1.01 80.5 .79 51.9 .BG 60.2 1.06 BB.o 

10 1.56 i77.9 1.21 111.7 1.02 B2.0 ,79 51.9 .B9 63.8 1.05 86.5 
11 1.54 173.5 1.20 110.0 1.04 85.0 ,7B 50.8 .90 65.0 1.01 Bo.5 
12 1.52 169.2 l.19 lOB.4 1.07 B9.5 ,77 49.7 .89 63,8 0.94 70,3 
13 1.50 165.0 1.18 106.8 1.11 95.6 ,77 49,7 .85 59.0 o.B5 59.0 
llf 1.49 162.9 1.17 105.2 1.13 9B.B ,75 47,5 ,79 51.9 0.80 5.3.0 
15 l.4B 160.e 1.16 103.6 1.14 100.4 ,75 47.5 .76 1+8 .6 o.7B 50.B 
16 1.47 15B,7 1.14 100.4 1.14 100.4 ,74 46.4 ,73 45.3 0.75 47.5 
17 1.46 156.7 1.13 9B.8 1.13 9B.B ,73 45.3 ,70 42.0 0.73 45.3 
lB 1.45 154.7 1 . J.:~ 97.2 1.10 94.o ,73 45.3 .67 39.0 0.70 1+2 .o 
19 1.44 152.7 1.12 97.2 1.07 89.5 .73 45.3 .65 37.0 0.69 41.0 
20 1.43 150-7 1.11 95.6 1.07 B9.5 .75 47.5 .63 35.0 0.72 411. 2 
21 J:.42 } !LB• B 1.10 94.o 1.10 94.o ,77 49.7 .61 33.0 0.78 50.B 
22 1.41 11+6. 9 l.10 94.o 1.09 92.5 .7B 50.8 .Go 32.0 o.B3 56.6 
23 l. 40 145.c 1.09 92.5 1.05 B6.5 .Bo 53,0 .59 31.l o.B3 56.6 
24 1.39 1113. 2 11100 91.0 1.03 83.5 .Bo 53.0 .58 30.2 c.B1 54.2 
25 l.3B 141.4 1.08 91.0 1.01 80.5 .Bo 53.0 .57 29.3 0.77 49.7 
26 1.36 137.8 1.06 8B.o .99 77,5 .79 51.9 .58 30.2 0.76 48.6 
27 1.35 136.o 1.06 BB.a .97 74.5 .77 49.7 .59 31.l 0.74 46.4 
28 1.34 134.2 1.05 86.5 • 95 71.7 .77 49,7 ,57 29.3 0.74 46.4 
29 1.34 134.2 .92 67.6 .81 54.2 ,55 27.5 0.76 48.6 
30 l.33 132.4 .90 65.0 .B2 55.4 ,55 2·7.5 0.80 53.0 
31 1.32 130.6 -- -- .B9 6_)..8 ·24 ~6.6 
seC-:"m Ja .?.. "Ji~."6:"9" . . . '2 ";)42 . 2 21619.6 11222.0 11ill·l . ··1;·220.2 

Jul.L_ Aue;ust SeEtember October November December 
1 --:"l)'5-: 5 9. 0 1+.94h 1,685 6.1 h 2,636 3.88 1,01+1 2.40 1+02.0 1.91 261.6 
2 .86 60.2 5.27h 1,930 6.23h 2,67B 4.13 1,173 2.38 395.6 1.39 256.5 
3 .86 60.2 5.94h 2,444 6.29h 2,730 4.53 1,411 2.36 3B9.2 1.86 249.0 
4 .86 60.2 6.04h 2,524 4.97h 1,706 4.59 1,449 2.33 379.6 1.85 246.5 

.5 .99 77,5 lf, 9Bh l, 713 5.34h 1,983 4.23 1,229 2.30 370.0 l.B4 244.0 
6 1.29 125.3 5.2oh 1,878 5.28h l,93B 3.90 1,051 2.29 366.9 l.B2 239.0 
7 l.39e 143.;> F ?Eh 2,704 5.06h 1,773 3.6B 939 2.27 360.5 l.Bo 234.o 
8 l.50e 165.0 5.78h 2,320 5.00h l,72B 3.52 85B 2.25 354.3 l.7B 229.2 
9 l.6lh 1B9.3 5.201i l,B7B 5.05 1,766 3.41 Bo3 2.22 345.0 1.77 226.8 

10 l.BOh 234,0 5.99h 2,4B4 5.1B l,B63 3.31 754 2.21 342.0 1.75 222.0 
11 1.9011 259.0 5.59h 2,172 4.7B 1,573 3.23 717 2.20 339.0 1.73 217.2 
12 e 311.0 5·53h 2,12B 4.42 1,342 3.16 686 2.19 336.1 1.70 210.0 
13 2.30h 370.0 6.09h 2,564 4.16 1,189 3.10 660 2.22 345.0 1.69 207.7 
14 l.82h 239,0 6.08 2,556 4.07 1,140 3.03 631 2,24 351.2 l.6B 205.4 
15 2.24h 351.2 5.76 2,305 3. 97 1,087 2.9B 611 2.22 345.0 1.66 200.8 
16 l.89h 256.5 6.oo 2,492 3.94 1,072 3.93 1,067 2.1B 33:;.;> , .65 198.5 
17 2.55h 451.B 6.22 2,670 3.96 l,OB2 2 ~·· •"( 569 2.15 324.7 1.62 191.6 
lB 2.92h 5&7.B 5,49 2,09B 3,92 1,061 2.B6 565 2.11 313.7 1.61 1B9.3 
19 2..2<.?h ;66.9 5.00 l,72B 3.91 . 1,056 2.Bo 54-2 2.10 311.0 1.59 181+. 7 
20 2.7?h 58?.3 6.10 2,572 3.B9 1,046 2.76 527 2.oB 305.8 l.5B 1B2.4 
21 3.0~11 .;_3;,.:. 6.50 2,90G 3.74 969 2.72 512 2~ ::>7 303.2 1.57 lBO.l 
22 2 .. 68~.l ~c;·?.0 .5. 95h 2 ,lf52 3.69 944 2.6B 49B 2. J5 298.0 l.55 1?5.7 
23 3.lOh 660.0 e 2,496 3,79 995 2.65 487 2. )3 292.B 1.54 173.5 
24 .3. 88hl,040. 8 6.06h 2,540 3.92 1,061 2,62 476 2' )2 290.2 1.52 169.2 
25 3.eOhl,CCO.O 4.9Bh 1,713 3.79 995 2.59 466 2.112 290.2 1.51 167.1 
26 ;,.'78h 989. '; 5.13h l,B26 3.74 969 2.56 455 2. ')•) 2B5.c 1.50 165.0 
27 4.lOhl,156.0 b.14h 2,604 3.64 91B 2.53 445 i.·1.3 279. 8. 1.47 158.7 
28 1f. JJh!,172. 5 5.75h 2,297 3,57 8B3 2.50 435 1. ~5 272.0 1.46 156.7 
29 3.82hJ.Pl0.2 6.16h 2,620 3 .511 868 2.48 42B 1. 94. 269.4 1.45 154.7 
30 4 .11:iJ,161.5 5.0Ch 1,728 3.68 939 2.45 419 1. 92 264.2 1.44 1~2·~ 
_21 4. 9?!':;\§.:,J,..::.9 4 .. 86h 1,629 -- -- 2~ 412 -· -- 1.1+2 l B. 
sac-m da 1~.q~:c .. t'J . b'J."6"'56 1+1. 992°" 2i. 3'13 .. ···- --97~ t; . . '6 ,198.4 



TABLE 2,20 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Muger River near Chancho, Ethiopia,--Year Ending December 31, 1962 

Da;)'. G.H. Disch. G.H. Disch. G,H, Disch. G:ff. Disch, G.H. Disch. G.H. Disch. 
Januarl Februarl 'March AEril 'Mal June 

1 .41 .26 .47 ,53 .35 .10 .35 .10 e .20 .43 ,33 
2 .41 .26 .1t7 .53 !35 .10 e .10 e .23 .43 ,33 
3 .41 .26 .47 .53 .35 .10 e ,] 2 .40 .23 .44 ·38 
4 ;41 .26 .37 .14 .34 .08 .36 .12 ,39 .20 .47 .53 
5 .41 ".26 .37 .14 ,34 .OB .36 .12 ,40 .23 .44 .3B 
6 .4i .26 •37 .i4 .,3.4 .08 ,35 .10 ,4o .23 •50 .71 
7 .41 ~26 ,37 .i4 .34 .OB .36 .12 .3B .17 .52 .83 
8 .40 .23 • 37 114 ,34 :08 ,35 .10 .38 .17 .54 ,95 
9 e .23 e .14 .37 .i4 ,35 .10 e .25 .4B .59 

10 .40 .23 e :12 .41 .26 e .10 .43 .33 .48 ,59 
11 .40 ;23 .36 .12 •4t .26 .35 .10 ,45 . 1!3 .46 .48 
12 .4o •. 23 .3B .• 17 e .32 .35 .10 e .40 .45 .43 
13 ,39 .20 .36 :12 .44 .38 Ii! .10 e .40 .44 .3B 
14 .39 .20 .36 .12 .43 .33 .35 ;10 e .40 .44 .38 
15 ,39 .~o e .12 .41 .26 ,35 .10 .44 .3B .44 .3B 
16 .39~ ,,20 ,36' .12 .41 .26 .35 .10 ;43 .33 .44 .3B· 

,39 .20 .36 • .40 .42 .44 .38 17 ·+? .23 ,35 .10 ,29 
18 ,39 .20 .36 .12 .40 .23 .36 .12 ,41 .26 .45 .43 
19 .39 .20 .36 .12 .42 .29 .38 .17 .42 .29 .52 ,83 
20 .39 ,20 .36 .+2 .43 .33 e .20 .42 .29 .47 .53 
21 .3B .17 .36 .12 .42 ;29 .40 .23 .42 .29 .47 .53 
22 .38 .17 .36 .12 .43 ~33 .40 .23 .41 .26 .47 ,53 
23 .3B .17 .35 .10 .40 .23 .43 .33 .42 .29 .45 .43 
24 .3B .17 e .12 .40 .23 .47 .53 .42 .29 .45 .43 
25 .38 .17 e .10 .39 .20 .43 ,33 .42 .29 e .40 
26 .3B .17 .35 .10 ,39 .20 .40 .23 .41 .26 .44 .38 
27 .38 .17 ,35 .10 .37 .14 .40 .23 .41 .26 .44 .3B 
2B .36 .12 .35 .10 .37 .14 .40 .23 .41 .26 .45 .43 
29 .39 .20 .37 .14 .40 .23 .42 .29 .44 .3B 
30 .4B .59 .3B .17 .39 .20 .42 .29 .46 .4B 
21 .47 ·23 ·26 .12 .42 .2~ sec-m da· z.20 4.66 6.18 2.04 S.z- 14.22 

Jul;)'. Au&ust SeBtember October November December 
1 .47 .53 1.33 12.56 2.0 35.94 1.11 8.os .57 1.16 .49 .65 
2 .48 .59 1.19 9.60 1.63 20.32 1.07 7,36 .56 1.09 .49 .65 
3 .49 .65 1.19 9.60 1.54 17.78 1.06 7.19 ,55 1.02 ,49 .65 
4 .64 1.73 l.i:!O 9.60 1.62 20.02 1.33 12.56 ,55 1.02 .49 .65 
5 .60 1.40 1.02 6.52 1.58 1B.8B 1.26 11.03 e 1.02 .4B ,59 
6 .57 l.16 LOO 6.20 1.60 +9.44 1.19 9.60 .55 1.02 .47 ,53 
7 .61 1.48 1.44 15.17 l.5B 1B.8B 1.03 6.6B .54 .95 .4B ,59 
8 .65 1.82 1.25 10.B2 e 25.30 e 6.04 ,54 ,95 .47 .53 
9 1.15 8.B3 1.43 llt.92 2,00 32.Bo .95 5.43 .54 ,95 .47 .53 

10 .66 1.91 e 13.B4 2.02 33,58 .94 5.28 .54 ,95 .47 ,53 
11 .66 · l.91 e 12.76 2.00 32.80 .B7 4.29 .54 .95 .47 •53 
12 .85 4.03 1.29 ll.6B 1:70 22.42 .B4 3.90 ,53 .89 .46 .4B 
13 .87 4.29 l.20 9.Bo 1.68 21.B2 .84 3.90 ,53 .B9 .46 .48 
14 ,72 2.50 1.11 B.08 1.66 27.22 .84 3.90 .52 .83 .46 .48 
15 .67 2.00 1.35 13.02 1.52 17.24 .B3 3.77 .52 .83 .46 .48 
16 .66 1.91 1.28 11.46 1.47 15.92 e 3.16 .52 .B3 .46 .4B 
17 .64 1.73 1.30 11.90 1.63 20.32 .72 2.50 ,52 .B3 ,47 ,53 
18 ,72 2.50 1.41 14.44 1.40 14.20 ,70 2.30 .52 .83 .46 .48 
19 .72 2.50 1.31 12.12 1.60 19.44 .6B 2.10 .51 .77 .46 .48 
20 .71 2.40 1.40 14.20 1.50 16.70 .67 2.00 ,51 ,77 .46 .48 
21 .72 2.50 1.37 13.48 1.31 12.12 .66 1.91 ,50 .. 71 .46 .4B 
22 ,73 2.61 1.40 14.20 1.26 11.03 .65 1.82 ,51 .77 .46 .4B 
23 ,77 3.05 1.32 12.34 1.38 13.72 .64 1,73 .50 .71 .46 .4B 
24 .97 5.73 l.2B 11.46 1.63 20.32 .63 1.64 .49 .65 .46 .4B 
25 .87 4.29 1.56 lB.32 1.52 17.24 .62 1.56 ,51 ,77 .46 .4B 
26 .B2 3.64 2.0B 35,94 l.33 12.56 .61 l.4B ,51 ,77 .46 .4B 
27 .B7 4.29 1.92 29.B2 1.32 12.34 .60 1.40 ,51 .77 .45 .43 
28 .98 5.B8 1.52 17.24 1.30 11.90 .59 1.32 ,51 ,77 .45 .43 
29 1.14 8.64 LOB 7,54 1.45 15.42 .5B 1.24 ,51 ,77 , 1+6 .4B 
30 1.05 7.02 1.55 lB.05 l.5B 1B.B8 ,57 1.16 .50 .71 .45 .43 
~l- .99 6.04 i.zB 24.~6 ·28 1.24 .46 .4B 
;ec-m da 29·26 421. ¥4 220.22 12z.21 22.92 12-92 



TABLE 2.23 
J;laily Gage Height., in meters, and Discharge, in second-meters, 
Bello River near Guder, Ethiopia-~Year Endi~g December 31, 1962 

Dal ·.G.lh ·Disch. G. H. Disch. G.H. Disch. . G.H. 'Disch·. G.H~ Disch·. G.H •. Disch. 
'. Januarl Februarl March AEril Mal June 

l .74 .565 ,59 .294 !55 . .227 .53 .195 .61 .328 
2 .68 .45i ,59 .294 .55 .227 .53 .195 .62 .345 
3 .64 .379 .59 .294 .55 .227 ,53 .195 .62 ;345 
4 .59 .294 ."59 .2.94 ,55 .227 .53 .195 ;63 .362 
5 ,58 .277 .59 .2.94 .55 .227 .53 .195 .65 .397 
6 .58 .277 .58 .27'] ;55 .2?7 .52 .179 .65 ,397 
7 .57 .260 .58 0 2.71 .56 .243 .52 .179 .66 .415 
8 ,57 .260 .58 .277 .56 .243 .51 .163 .70 ;487 
9 .56 .243 .57 .260 •. 61 .328 .51 .163 .73 .545 

10 .54 .211 .56 ."243 .66 .415 .51 .163 .72 .525 
11 .54 .21i .56 .243 .68 .451 .51 .163 .71 .506 
12 .53 .195 0 56 .243 .68 .451 .51 .163 .68 ,451 
13 ;52 .179 .56, .243 .67 ,433 .50 .i47 .74 ,565 
14 e .275 .56 .243 .66 ;415 .50 .147 .76 .608 
15 e .372 .56 .243 .65 .397 .54 .211 ,79 .676 
16 .69 .469 .56 .243 .66 .415 .54 .211 .83 ,773 
17 ;68 •. 451 .55 .227 .66 .415 .55. .227 .84 .798 
18 .67 ·;433 .55 .227 .66 .415 .55 .227 ;91 .989 
19 .65 ,397 .56 .243 .66 .415 .56 .243 ,95 l.111 
20 ,65 .397 .55 .227 .65 ,397 .56 .243 ,99 1.241 
21 .65 .397 ,55 .227. .65 ,397 .56 ,243 l.06 1.492 
22 .65 .)97 .55 .227 .64 .379 .58 .277 l.63 4.760 
23 .65 .397 .55 .227 .62 .345 .62 ,345 l.70 5,320 
~4 .65 .397 .55 .227 .60 .311 .64 ,379 l.76 5.860 
25 ·:64 .379 ,55 .227 .56 .243 .65 ,397 l.84 6 ~·580 
26 .61 .328 .55 .227 .54 .211 .65 .397 l.89 7,080 
27 .61 .328 .55 .227 .54 ,211 .65 ,397 2.03 8.580 
28 .60 .311 .55 .2,27 ,53 .195 .65 ,397 2.22 10.970 
29 .60 .311 ,53 .195 e .397 2.34 12.690 
30 .59 .294 .53 .195 e .397 2.32 12,.390 
31 ·.~.9 .294 .53 .122 -- -·-

10.429 2.6z2 7.li'.~o - !:l7.,2BE sec-m da 7.002 
Jull 
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TAB!.E 2.24 
Daily Gage Height, in meters, and Discharge, in second-meters, 
Fato River near Guder, Ethiopia-Year Ending December 21, 1962 

Da:t: G.H. Disch. G. H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januil.r:t: Februar:t: March AJ2ril Ma:t: June 

1 .4o .132 .38 .073 .38 .073 .38 .073 .38 .073 .39 .107 
2 ,39 .107 .38 .073 .38 .073 .38 .073 .38 .073 .42 .172 
3 .39 .107 .3S .073 .38 .073 .38 .073 .46e .230 .58 ,398 
4 .39 .107 .38 .073 .38 .073 .38 .073 .54e .337 .57 .382 
5 .40 .132 .38 .073 .38 .073 .38 .073 .62e .463 .56 .367 
6 ,39 .107 .38 .073 .38 .073 ,38 .073 .71 .631 .48 ,254 
7 .40 .132 .39 .107 .39 .107 .38 .073 ,73 .674 .47 .242 
8 .42 .172 .39 .107 .41 .153 .38 .073 .44 .205 .55 .352 
9 .40 .132 ,39 .107 ;40 .132 .38 .073 .48 .254 .47 .242 

10 .40 .132 ,39 .107 ,40 .132 .38 .073 .52 .308 .42 .172 
11 •39 .107 ,39 .107 .40 .132 ,38 .073 • !+2 .172 .41 .153 
12 .39 .107 .39 .107 .4oe .132 .38 .073 .40 .132 .41 .153 
13 ,39 .107 .39 .107 .39e .107 .38 .073 .40 .132 .42 .172 
14 .39 .107 ,39 .107 ,39 .107 .38 .073 ,39 .107 .40 .132 
15 ,39 .107 .39 .107 .42 .172 .38 .073 0 3,9 .107 .40 .132 
16 .38 .073 .39 .107 .42 .17;a .38 .073 ,39 .107 .40 .132 
17 .38 .073 ,39 .107 .40 .132 .38 .073 .38 .073 .41 .153 
18 .38 .073 ,39 .107 ,39 .107 .38 .073 .38 .073 .42 .172 
19 .38 .073 .38 .073 .41 .153 .39 .107 .38 .073 .48 .254 
20 .38 .073 .38 .073 .40 .132 .38 .073 .38 .073 .53 .322 
21 .38 .073 .38 .073 ,39 .107 .39 .107 .38 .073 .45 .218 
22 .38 .073 ,39 .107 ,39 .107 ,39 .107 ,39 .107 .44 .205 
23 .38 .073 ,39 .107 .38 .073 .38 .073 .40 .132 .61 .446 
24 .38 .073 .39 .107 .38 .073 .38 .073 .40 .132 ,54 .337 
.25 .38 .073 .38 .073 .38 .073 .38 .073 .39 .107 .54 ;337 
26 .38 .073 .38 .073 .38 ,073 .39 .107 .39 .107 .49 .267 
27 .38 .073 .38 .073 .38 .073 ,39 .107 ,39 .107 ,56 .367 
28 .38 .073 .38 .073 .38 .073 .38 .073 ,39 .107 .71 .631 
29 ,38 .073 .38 ;073 ,39 ,107 .40 .132 ,74 .696 
30 .38 .073 ,38 .073 .39 .107 ,42 ,172 .66 ,533 
31 .)8 .073 -- ··38 .oz~ 140' .132 

8.200 ·5ec:m· cia-2 :263 2.224 ~.172 2.42!l 5.602 
Jul:t: Aue;ust SeJ2-tember 'October November December 

1 .67 .552 i.64 4.41 2.32 9,90 2.31 9.80 ,56 ,367 .42 ,172 
2 .70 .610 1,68 4.66 2.37 10.40 2,39 10,60 .54 ,337 .42 .172 
3 .84 ,945 1.80 5.50 2.27 9.40 2.38 io.50 ,53 ,332 .41 ;153 
4 .92 1.168 1.84 5,78 2.09 7,76 2.21 8.84 ,52 -.308 .41 .153 
5 .97 1.317 1.87 5,99 1.96 6.71 1.96 6.71 .51 ,294 .40 .132 
6 .99 1.379 1.90 6.23 1.91 6.31 i.79 ~.43 .50 .280 .41 ,153 
7 1.15 1.939 1.81 5,57 2.03 7.27 1.63 .35 ,49 .267 .40 .132 
8 1.18 2.058 1.78 5.36 1.98 6.87 1.50 ,3.60 .48 .254 .41 ;153 
9 1.54 3.822 2.08 7.67 1.98 6.8? 1.40 3,07 .47 • 21+2 .41 .153 

10 1.67 4.590 2.25 9.20 1.87 5,99 1.32 2.63 ,47 .242 .41 .153 
11 1,69 4.730 2.22 8,93 1.86 5.92 1.24 2.31 .48 .254 ,110 .132 
12 1.70 4.800 2.15 8.30 1.86 5,92 1.16 1.98 .47 .242 .40 .132 
13 1.60 4.170 2.11 '7.94 2.03 7.27 1.09 1•'71 .46 .230 .40 .132 
14 1.66 4,530 2.08 7,67 2.14 8.21 1.02 1.47 .45 .218 .40 .132 
15 1.60 4.170 1.96 6.71 2.30 9.70 .98 1.35 .45 .218 ,40 .132 
16 1.71 4,870 1.90 6.23 2.21 8.84 .93 1.20 .4·5 .218 .40 .132 
17 1.82 5.640 1.85 5.85 2.44 11.10 ,90 1.11 .44 .205 .40 .132 
18 1,79 5.430 1.89 6.15 2.21 8.84 .84 ,95 .44 .205 .40 .132 
19 1.66 4.530 l.90 6,23 2.32 9.90 ,86 1.00 .44 .205 .40 .132 
20 1.65 4.470 2.02 7,19 2.23 9.02 .78 ,79 .43 .190 .40 .132 
21 1.72 4.940 2.15 8.30 2.23 9,02 ' ,75 ,72 ,43 .190 .40 .132 
22 1.69 4.730 2,04 7,35 2.19 8.66 ;72 .65 .42 .172 .40 .132 
23 1.72 4.940 1.86 5.92 2.33 10.00 ,70 .61 .42 .172 .40 .132 
24 . 1.77 5.290 1.80 5.50 2.34 10.10 .68 ,57 .42 .172 .40 .132 
25 1.69 4,730 1.78 5.36 2.16 8.39 .66 ,53 .42 .172 .40 .132 
26 1.64 4.410 2.33 10.00 1.97 6,79 .65 .52 .48 .254 ,40 .132 
27 1,59 4.111 2.46 11.31 1,79 5,43 .63 .48 .54 ,337 .40 .132 
28 1~56 3,936 2.37 10.40 1.72 4.94 .60 .43 .49 .267 ,40 .132 
29 1.57 3,994 2.22 8.93 1.70 4.80 ,59 .41 .44 .205 ,'40 .132 
30 1.56 3,936 2.06 7,51 1.74 5.08 .58 .40 ,43 .190 .42 .112 
.2!.__ l.6oe 4.170 2.18 8-..27 .~7 .38 .49 .26z 
,..,r,_;;, .. -,r;-m. go? 220.?2 2~i:;.41 8i:;.10 ?'":2·~q--- --· 4.4?3 



TABLE 2.26 
Daily Gage Height, in meters, and Discharge, in second-meters, 
Guder River at Guder, Ethiopia--Year Ending December 31, 1962 

Da~ G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar~ February March A11ril Ma:i: Jun!! 

l .55 • 35 .49 .525 .47 .445 .44 .325 .45 .365 .55 . 8;,5 
2 .54 .775 .49 .525 .47 .445 .44 .325 .44 .325 .55 .B35 
3 .54 .775 .49 .525 .47 .445 .43 .295 .45 .365 .61 1.285 
4 .54 .775 .49 .525 .47 .445 .43 .295 .53 .715 .84 3.805 
5 .54 .775 .48 .485 .47 .445 .43 .295 .59 l.115 .80 3.305 
6 .54 .775 .48 .485 .49 .525 .43 .295 .66 l.765 .77 2.975 
7 .54 .775 .48 .485 .49 .525 .43 .295 .65 1.665 .76 2.865 
8 .54 .775 .48 .485 .52 .665 .43 .295 .74 2.645 • 7B 3.085 
9 .53 .715 .48 .485 .56 .895 .43 .295 .63 i..465 .76 2.865 

10 .53 .715 .48 .485 .52 .665 .43 .295 .54 .775 . 71f 2.645 
11 .52 .665 .48 .485 .55 .835 .43 .295 .53 .715 .70 2.205 
12 .52 .665 .48 .485 .53 .715 .43 .295 .55 .835 .70 2.205 
13 .51 .615 .48 .485 .53 .715 .44 .325 .55 .835 .69 2.095 
14 .. 51 .615 . 4B .485 .52 .665 .44 .325 .50 .565 .69 2.095 
15 .51 .615 .48 .485 .51 .615 .44 .325 .49 .525 .66 l.765 
16 .51 .615 .47 .445 .54 .775 .44 .325 .47 .445 .69 2.095 
17 .51 .615 .47 .445 .51 .615 .44 .325 .47 .445 .68 l.985 
18 .51 .615 .48 .485 .50 .565 e .355 .46 .405 .64 l.565 
19 .51 .615 .48 .485 .50 .565 e .385 .45 .365 .70 2.205 
20 .51 .615 .48 .485 .50 .565 e .415 .45 .365 ,74 2.645 
21 .51 .615 .48 .485 .50 .565 .47 .445 .54 .775 .73 2.535 
22 .51 .615 .48 .485 .49 .525 .46 .405 .54 .775 .74 2.645 
23 .51 .615 .48 .485 .48 .485 .45 .365 .54 .775 .75 2.755 
24 .50 .565 .48 .485 .47 .445 .46 .405 .55 .835 .77 2.975 
25 .50 .565 .48 .485 .47 ·'+45 .46 .405 .54 .775 .80 3.305 
26 .50 .565 .47 .445 .46 .405 .47 .445 .52 .665 .78 3.085 
27 .50 .565 .47 .445 .45 .365 .48 .485 .50 .565 ,77 2.975 
28 .50 .565 .47 .445 .45 .365 .46 .405 .48 .485 .79 3.195 
29 ;49 .525 .45 .365 e •. 335 .51 .615 .84 3.805 
30 e .525 .45 .365 .45 .365 e .695 .83 3.675 
~l e .222 .44 .~22 ·24 0 772 
sec-m da 20.1!!2 12.240 li>.z!!2 lo.490 24.435 71).310. 

Jul~· Aue;ust sentember October November December 
l .84' 3.805 l.38 15.025 2.2 54.195 2.26 53.095 .67 i.875 .57 • 965 
2 .85 3.945 l.42 16.395 2.24 51.995 2.60 72.255 .67 l.875 .65 l.665 
3 .89 4.525 l.61 23.045 2.22 50.895 2.70 78.955 .65 l.665 .62 l.375 
4 .91 4.835 l.62 23.395 2.12 45.395 2.38 59.695 .64 l.565 .62 l.375 
5 .99 6.125 l.70 26.195 l.99 38.245 2.15 47.045 .64 l.565 .55 .835 
6 l.06 7.405 l.66 24.795 2.00 38.795 l. 98 37. 705 .63 l.465 .55 .835 
7 l.15 9.325 l.72 26.895 2.10 44.295 l.80 29.695 .62 l.375 .57 • 965 
8 l.22 10.935 l.59 22.345 2.05 41.545 l.61 23.045 .62 1.375 .54 .775 
9 l.45 17.445 l. 78 28. 995 1.96 36.655 1.48 18.495 .61 1.285 .54 .775 

10 l.56 21.295 l.90 33.745 l.95 36.145 l.31'i 14.395 .61 :..285 .54 .775 
11 l.61 23.045 l.91 34.205 1.96 36.655 el2.935 .61 l.285 .54 .775 
12 l.64 24.095 2.02 39.895 l.96 36.655 ell.475 .60 l.195 .53 .715 
13 l.66 24.795 l.88 32.855 l. 98 37. 705 el0.015 .59 1.115 .53 :715 
14 l.66 24, 795 l.91 34.205 2.20 49.795 e 8.555 .59 1.115 53 .715 
15 l.64 24.095 l.96 36.655 2.11 44.045 e 7.095 ,59 l.115 .52 .665 
16 l.58 21.995 l.92 34.675 2.12 45.395 .• 96 5.635 .58 l.035 .52 .665 
17 l.56 21. 925 l.95 36.143 2.14 46.495 .94 5.315 .58 1.035 .52 .665 
18 l.55 20.945 l.88 32.855 2.22 50.895 .• 91 4.835 .58 l.035 .52 .665 
19 l.51 19.545 l. 92 34. 675 2.22 50;895 .88 4.375 .58 l.035 ,52· .665 
20 l.54 20.595 l. 90 33. 745 2.14 46;495 .85 3.945 .57 .965 .52 .665 
21 l.56 21.295 2.10 44.295 2.15 47.045 .82 3.545 .57 .965 .52 .665 
22 l.61 23.045 2.02 39.895 2.15 47.01+5 .Bo 3.305 .57 .965 .52 .665 
23 l.66 24.795 2.01 39.345 2.34 57.495 .78 3.085 .57 .965 .52 .665 
24 l.69 25.845 l.88 32.855 2.32 56.3~5 .76 2.865 .57 .965 .52 .665 
25 1.75 27.945 l. 95 36 .145 e50.600 .75 2.755 .57 .• 965 e .665 
26 1.63 23.745 2.21 50.345 2.11 44.845 .74 2.645 .64 i.565 e .615 
27 l.56 21.295 2.08 43.195 2.00 38.795 .72 2.425 ,66 l.765 .51 .615 
28 l.46 17.795 2.06 42.095 l. 85 31.~ 95 .70 2.205 .63 l.465 .51 .615 
29 l.52 19.895 2.02 39.895 l.86 32.co5 .69 2.095 .63 l.465 .51 .615 
30 l.39 15.355 2.00 38.795 l.98 37.'i05 .68 1.985 .62 l.375 .56 .895 
31 l.32 14.095 2.02 29.892 .6z i.872 ·28 l.02.2 
E!.!!c:-m da 550. 575 1,037.493 l,3g7.;J._5 __ 

H -- _...217· 345 __ ~3.720 24. 962. 



TABLE 2.27 
Daily Gage Height, in meters, and Discharge, in secoRd-meters, 

Indris River near Guder, Ethiopia--Year Ending December 31, 1962 

Da;y: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;r Februar;y: Mar.ch AEril ~ June 

·1 .51 .39 .49 .27 .46 .22 .47 .17 .48 .22 .49 .27 
2 .51 .39 .48 .22 .48 .22 .47 .17 .48 .22 .49 ,27 
3 .50 .33 .48 .22 .48 .22 .47 .17 .48 .22 .58 .81 
4 .50 .33 .48 .22 .47 .17 .47 .17 .48 .22 .56 .69 
5 .51 .39 .49 .27 .47 .17 .47 .17 .52 .45 .53 .51 
6 .51 .39 .48 .22 .49 .27 .47 .17 .48 .22 .52 .45 
7 .51 .39 .48 .22 .50 .33 .47 .17 ,55 .63 .59 .88 
8 .51 .39 .48 .22 .50 .33 .47 .17 .53 .51 .58 .81 
9 .50 .33 .48 .22 .50 .33 .47 .17 ,55 .63 .55 .63 

10 .50 .33 .48 .22 .50 .33 .47 .17 .52 .45 .53 .51 
11 .50 .33 .48 .22 .50 .33 .47 .17 .50 ,33 .50 .33 
12 .5oe .33 .48 .22 .50 .33 .47 .17 .49 .27 .50 .33 
13 .5oe .33 .48 .22 .50 .33 .47 .17 .48 .22 .50 .33 
14 ,50 ,33 .47 .17 .50 ,33 .47 .17 .48 .22 .50 .33 
15 .50 ,33 ,47 .17 .50 ,33 .47 .17 .48 .22 .50 .33 
16 ,50 .33 .47 .17 .49 .27 ;47 .17 .47 .17 .52 .45 
17 ;50 .33 .47 .17 .49 .27 .47 .17 .47 .17 .51 ,39 
18 .50 .33 .48 .22 .49 .27 .47e .17 .47 .17 .53 .51 
19 .50 ,33 .48 .22 .50 .33 .48e .22 .46 .12 .54 ,57 
20 .49 .27 .48 .22 .50 .33 .49e ,27 .46 .12 .54 ,57 
21 .49 .27 .48 .22 .49 .27 .49 .27 .43 .22 .52 .45 
22 .49 .27 .48 .22 .49 .27 .48 .22 .52 .45 .57 .75 
23 .49 ,27 .48 .22 .48 .22 .48 .22 .50 ~33 .56 .69 
24 .49 .27 .48 • 2?. .48 .22 .48 .22 .51 .39 .61 1.05 
25 .49 .27 .48 ,22 .48 .22 .48 .22 .53 .51 .59 .88 
26 .49 .27 .48 .22 .48 .22 .48 .22 .52 .45 .63 1.23 
27 .~9 .27 .48 .22 .47 .17 .49 .27 .49 .27 ,59 . • 88 
28 .49 .27 .48 .22 .47 .17 .48 .22 .49 .27 .58 .81 
29 .49 .27 .47 .17 .48e .22 .57 .75 .61 1.05 
30 .49e .27 .47 .17 .48 .22 .55e .63 .61 1.05 
21 .49e .27 .4z .17 .20 ,33 
sec-m da 2.!l7 fi:~Qg z.9!l 2.!l5 lo.3tl' l!l.81 

Jul;y: August SeEtember October November December 
l .68 i.6!l • !l5 4.oo 1.03 !l.oo ,97 6.51 . ,57 ,75 .51 ,39 
2 ,70 1.86 .85 4.00 1.08 9.36 1.06 8.80 .56 .• 69 .56 .69· 
3 .71 1.96 ,99 6.99 1.06 8.80 1.04 8.26 .56 .69 .55 .63 
4 .70 1.86 . ,96 6.28 1.02 7.74 1.00 7.24 .56 .69 .52 .45 
5 .67 l.59 1.00 7.24 1.00 7.24 .97 6.51 .56 .69 .52 ,Lf5 
6 •. 69 1.77 • 96 6.28 1.00 7.24 .92 5.40 .55 .63 .54 .57 
7 .74 2.28 .94 5.83 1.06 8;80 .88 4.58 ,55 .63 .52 .45 
8 .90 4.98 .91 5.19 l.OOe 7.24 .84 3,81 .54 ,57 .53 .51 
9 .90 4.98 ,94 5.83 .94 5.83 .80 3.10 .54 .57 .51 .39 

10 .88 4.58 .96 6.28 ,94 5.83 .77 2.65 • 5u "">7 .51 .39 
11 .88 4~58 .94 5.83 .93 5.61 ·75e 2.40 .51 71) ".,, . :;1 .39 
12 .87 4.38 ,95 6.05 .90 4.98 .74e 2.28. .51 ,39 .50 ,33 
13 .83 3.63 ,95 6.05 .94 5.83 .73e 2.17 .54 ,57 .50 ,33 
14 .82 3.45 1.02 7.74 .97 6.51 .?le 1.96 ,53 .51 •. 50 ,33 
15 .78 2.79 .99 6.99 .95 6.05 .70e 1.86 .52 .45 .50 ,33 
16 .75 2.40 .98 6.75 .93 5.61 .68e 1.68 .52 .45 .50 .33 
17 ,75 2.40 .96 6.28 .94 5.83 .66 l.50 .52 .45 .50 .33 
18 .74 2.28 ,94 5.83 1.02 7.74 .64 l.32 .52 .45 .50 .33 
19 .75 2.40 ,94 5.83 1.02 7.74 .63 1.23 .52 .45 .50 .33 
20 .84 3.81 .92 5,40 1.02 7.74 .63 l.23 .52 .45 .50 .33 
21 .87 4.38 • 94 5.83 1.01 7.49 ·.62 1.14 .52 .45 .50 .33 
22 .90 4.98 .90 4.98 1.06 8.80 .62 1.14 .52 .45 .50 .33 
23. ,95 6.05 .90 4. 98 1.08 9.36 .62 1.14 .52 ,45 .50 .. 33 
24 ,94 5.83. .89 4.78 1.08 9.36 .60 .96 .54 .57 .50 .33 
25 .90 4.98 ,90 4.98 1.06 8.80 .60 • 96 .• 54 ,57 . e .33 
26 .89 4.78 1.26 15.61 ,95 6.05 .Go .96 .56 .69 e .33 
27 .86 '4.19 l.18 12.55 1.04 8.26 .58 .81 .56 .69 .50 .33 
28 .82 3.45 1.00 7.24 .92 5.40 .58 .81 .63 1.23 .50 .33 
29. .82 3,45 l.02 7,74 .99 6.99 .58 .81 .60 .96 ,50 .33 
30 ,79 2.94 · l.07 9.08 l.00 7.24 .58 .81 ,53 .51 .55 .63 
21 .z8 10~:1:§ 1.04 8.26 ;2z ,7~ .22 ,45 
sec-m da 206.70 217.47 !l4. 7 . 17.61 12.2~ 



TABLE 2.2.~ 

)Jaily Ga;;,'· Hei;,ht, in meters, and Disch,;.re;e 1 in seccnrJ ... .neters ~ 
Guder River at mouth--Year Ending December :"l, :i.962 

·------· i:lay__!~~Disch. G.H. Disch. G.H. Disch. G.H. Discl1. <J.ii. 'J:
0

.bc.;l1~ G..:l. Discl,. 
Jan11!!1._. fiiii:ii~· . .;.-)' !v12rch A1·.ril ¥..·i.-:,.-· J IJ;.~e . 

2086 -:ci"ff-4~64 --:or+-"""""3-:--52 -·:2:~ 7.30 l -.02 -.07 2.01 
2· -.02 2.86 -.07 2.01 .12 5.38 ,11 5. ~-9 .4? 11.5 
;; ·- ... C2 2.86 -.07 2.01 • :l: 5 ~: :· .05 l" f .. '.'.) .20 6.;o 
4 ··.01 3.03 -.06 2.18 O" • u 4. U'~ .o4 3.s2 .15 5.95 
5 .{)0 3.20 -.O? 2.01 .09 4.82 .04 J.92 .10 5 .0() 

6 .03 3.74 -.08 1.81+ .19 6 .·11 ,02 3.;·6 , -;• 
• ..... ;J 5.57 

7 .OLf 3,92 -.08 1.84 • 12 5.38 .OJ . 3.38 • '( 9 20.3 
8 .06 If. 28 -.10 1.50 .13 5.57 .O:L 3.38 .32 9,34 
5 o'· . ~ Lf, 64 -.10 1.50 .18 6.52 . 00 3.20 .19 6.71 

10 .06 4.28 -.11 1.32 .26 8.~o .00 J.20 2::. '(.10 
11 .o4 3.92 -.12 1.15 .17 6.33 .06 ':·. 28 r ;"6 10.2 
12 • 02 3.56 -.12 i:.15 :24 7.70 .04 3.92 .35 10.0 . 
13 .01 J.38 -.13 1.00 .28 8.50 .04 ;i.92 .23 7,50 
14 .• oo 3.20 -.13 1.00 .26 8.10 .• 02 3,;r, .32 9.34 
15 -·.02 2.86 -.12 1.15 .18 6.52 - •. 01 3,03 .32 9,34 
16 -;03 2.69 -.11 1.32 .15 5,95 -.03 2,69 , 5!f. 14.1 
17 -.OL:. 2;52 --.08 1.84 .13 5.57 -.05 2.35 I:,~ 10.0 
J.8 -.04 2.52 -.05 2.35 .12 5.38 ... 07 2. OJ. . ::6 10.2 
:..9 - ,Ql:. 2.52 -.03 2.69 .14 5.76 -.08 l .. s 1 ~ ... ?5 ].(J. 0 
20 -.05 2.35 -.04 2.52 .12 5.38 .55 J 4. 3 .. 52 13.7 
21 -,05 2,35 -.02 2.86 ,27 8.30 "'?7 ::.'+ '7 ,72 18 ,I+ 
2?. -.05 2,35 .09 4.82 ~19 6.71 .. 64 J. 6 ..lf LO) 26.9 
23 -.06 2.18 ,18 6.52 ..• 17 6.33 ,21 7.1n .6.5 16.6 
24 -.07 2.01 .17 6.33 .11 5.19 .28 !3.50 l.16 30.8 
.:!5 ..• 08 1.84 ,10 5.00 .os 4 ·. ')4 ,36 H . . 2 e 34.0 
25 .01 3.38 -.08 1.84 .06 4.28 .07 I+. lf.6 .22 7,30 e Jl.O 
2"7 .01 3.38 -.08 1.84 .~05 · 4.io .• 06 4.28 :!.4 5 ,,,. 

P. 30.0 . ' '.) 

20 .02 3.56 -.08 :L .• 84 .• Q4 3.92 .06 4.28 ,09 4.32 e 30.0 
:~9 .00 3.20 .• 04 3.92 .06 4.28 .1:10 ~-1. J. e 30.0 
30 .oo 3 •. ::o .02 3.56 .• o4 3.92 .60 J.5. c; c 32.0 
31 -.02 2.86 ,04 2°22 .. 26 8.10 
.sec-'m da !h.44 8~.62 1z4.24 : 182.2!2-. 460.zl 

July Au~st Sef tember October l~ove.:.'~ber December 
3;65 158 

__ Bil" _____ 
1 e . 33,0 4.7E? ·200 3,30 134.o ' 8 22.'1 
2 e 35.0 3.85 172 4.29 165 4.43 214.0 ,8(, 22.1 
5 e 58.0 3,33 135 4-.24· 180 5.82 335.0 . 8~ .2" .•. ? 
4 e 57.0 3,95 165 5,02 263 4. 96 258.0 .82 21.0 
5 1.82 54,7 4.86 200 6.60 385 4.'.5 216.0 .80 20.6 
G J..94 59.7 3,63 155 7.13 250 5.06 267.0 .77 19.7 
7 2.92 111.0 6.36 388 4.90 253 4.51 ~20.0 • '15 19.1 
8 3.05 119.0 9,14 693 4.38 . 210 4.21 197.0 .'/2 1.3,.4 
9 3.33 135.0 ·6,90 350 .4.15 .193 4.53 ?.22.0 .69 17.7 

10 3.83 170.0 5.61 -316 ·4.13 .191 4.03 J.84.0 .89 23.0 
11 3.48 146.0 5,32 290 4.31 -204 3.79 168.o • 8'/ 22.4 
12 3.37 138.0 5.i .. z 225 4.22 198 3.40 141.0 .• so 20.6 
13 j .112 142.0 . S,38 255 4.78 -242 3.01 116.0 .71 18.2 
14 4.91 253.0 5.15 200 4.08 .188 2. '/0 98.0 .68 1'/.4 
15 3.86 172.0 5,15 235 ~.24 ·199 2.45 84.ti .62 16.0 ~~9 lfl. 8 
16 4.01 170.() "5.28 287 4,11 190 2.23 73.;. .6l\ 17.4 .39 1.0.8 
17 3.66 158.0 4.91 253 4 .• 33 ·206 2 ... 5 64.7 .82 ;:i.o .37 10,4 
J.8 4.64 231.0 6.05 357 4.11 190 1.90 58 .}. 1.1;. 29.9 .35 10.0 
19 4.os 189.0 5.84 330 3.99 182 i.76 r: ") .. , 

.)C.. •I• 1.50 42.3 • 31f 9.7,'3 
20 4.54 223.0 5,50 225 3.75 "165 1.63 47 0 1) 1,:1.? 2','. .6 .. 33 9.~6 
21 5.18 278.0 6,73 310 3,88 174 1. 511 43 .~; .87 22.4 .. " •) ... · (1 c:. -, .. _..I') 

22 4.57 170.0 5.7s 315 4.18 195 1.46 4u.7 .32 9 .31+ 
?"i 5.6~ 255.0 6.53 380 3,80 169 1.40 ;r.·• ,. 

;i1) • I .32 <;.)4 
24 7.75 320.0 7,26 320 3.72 163 1.33 . :·6 .;: .32 9.34 
25 6.12h 260.0 5,6;; 260 3,41 141 1.23 33.<J ... s.;.4 • ·-
26 e 255.0 5,36 280 3,51 148 1.23 33.0 .31 9,12 
27 i+;87h· 250 .o 5.47 270 3,56 .... 151 1.12 29.6 .30 . 8.90 
28 ·3.!l7 173,0 ·5,79 290 3.65· .. · '161 1.•J6 . i!.7.8 .30 8.90 
29 3.49 130.0 5.86 220 3,73 . 163 ·i.oo 26.1 .29 8.70 
30 4.21 135.0 7.02 270 3.~7 145 .97 25.2 .29 8.70 
..2]., ___ 3._~ 1:;0 .Q___2 • ..5.§_ __ __2_20 -~ _·-- .22 ?3_.7 __ .i.2_ 2-2~ 



TABLE 2.28 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Guder River near the mouth--Year Ending December 31, 1962 

D~ G.H. Disch. G.H. Disch. G.H. Disch • . G.H. Disch. G.H. Disch. G,H. Disch?.i 
. Januar;y: Februar;y: March AEril Ma;r .J·une 

.1 
2 
3 ' 4 
5 
6 
7 
8 
9 

10 
11 .40 11.l 
12 .50 13.3 
13 .74 18.8 
14 .46 12.3 
15 .36 10.2 
·16 ,39 lo.e 
17 .79 20.3 
18 .52 13,7 
19 .70 18.o 
20 .44 11.9 
21 .88 22.7 
22 ;54 14.l 
23 .50 13.3 
24 .46 12.3 
25 .94 24.3 
26 .48 12.7 
27 1.08 28.4 
28 .54 14.l 
29 ,77 19.7 
30 1.02 26.6 
1 

sec-m da 
- Jul;y: Aue;ust SeEtember October November __ ..fiecember 

1 .77 19.7 .78 167 5,59 315 6.67 419.0 .60 15.6 ,33 9.56 
2 .94 24.3 4,17 194 6,45k 270 5.78 332.0 ,57 14.7 .31 9.12 
3 .Bo 20 •. 6 5,l3k 240 4.9lk 205 5,75 . 329.0 .54 14.l .29 ·8.70 
4 .77 19.7 5.0lk 220 4.22 198 5,79 333.0 .52 13-7 .28 8.50 
5 1.31 35.6 3.91 176 4,99 261 4.85 248~ci ,50 13.3 .27 C.30 
6 2.03 63.7 4.oo 183 4.53 222 4.10 190.0. .48 12.7 ._27 8.30 
7 2.98 114.o 4.53k 165 4.65 232 3.67 159.0 ,46 12.3 .25 7.90 
8 1.97 61.0 4.73 238 4.97 259 3.30 134;0 .44 11.'.) ,25 7.90 
9 1.96 60.5 4.42 213 4.59 227 2.99 115.0 .43 11.7 .23 7.50 

10 3.18 126.o 5.28k 210 4.24 199 2.71 98,5 .42 11.5 .22 7,30 
11 . 3.25 131.0 4.46k 210 3.89 175 2.47 85.6 -. 41 11.3 .22 7.30 
12 3.11 122.0 4.46k 175 3.93 177 2.24 74.o .41 11.3 .22 7.30 
13 2.67 96.2 5.23k 190 . 3.72 163 2.05 64.7 .41 11.3 .22 7.30 
14 3.27 132.0 4.lOk 155 3.49 147 1.88 57 .• 1 .40 11.l .21' 7.10 
15 2.94 112.0 4.64 231 3.57 152 1.74 51.4 .38 10.6 .20 6.90 
16 2.71 98.5 4.93k 220 3.85 172 1.61 - 46.3 .36 10.2 .20 6.90 
17 3.08 120.0 5.26k 220 4.16 193 1.50 42.3 .35 10.0 .19 6.71 

_18 2;95 112.0 4;16 193 3.89 175 1.40 38~7 .35 ~-0 .o .19 6.71 
19 2.81 105.0 4.51 220 3.58 153 l.30 35,3 .34 9,8 .18 6.52 
20 2.66 95.6 4.76 240 3,91 176 1.21 32.4 .34 9.8 .18 . 6.52 
21 2 .• 48 86',1 4.38k 175 3,94 178 1.13 29.9 .33 9.6 .. 18 6.52 
22 2.82 105 •.. o 5.22 275 3.80 169 1.06 27.8 .32 9.3 .18 6.52 
23 3,59 154.o 6.16k 250 4.36 208 LOO 26.1 .30 8.9 .17 6.33 
24 4,'i4 192.0 5.45k 205 4.43 214 ,94 24.3 .30. 8.9 • J. 7 6.33 
25 --- 3,67 159,0 3.67 159 4;104 185 .88 22.7 .30 8.9 .16 6 .11~ 
26 3.45 144.o - 4.39 211 3,93 177 .84 21.5 .31 9.1 .16 6 .11~ 
27 3,56 151.0 4.92k 200 3.70 162 ,79 20,3 .34 9.8 .15 5.95 
28 3.25 131.0 4,18k 185 3.63 156 ,74 18.8 .37 10.4 .15 5,95 
29 4,73 238,0 4.87k 195 4.15 193 .69 17 .. ? .37 10.4 .15 5,95 
30 4,57 225.0 3,96 179 5,13 273 .66 1618 .36 10.2 .15 5,95 
21 2.47 14.:z.o 2.68 160 -4• .63 16~2 .16 0.14 
sec-m da 21 222·5 61254 5,986 3,127.4 332.4 220.26 



T..:..BLE 2._a51 
Daily Ga~e Hei6ht, in meters, and Discharge, in second-meters, 

Abbay River below Guder--Year. Endine December 31, 1S61 
Da.;r G.H. Disch. cr:n:- Dis-ch. G.H. Disch. G.H. Disch. G.H. Disch, G.H. Disch. 

Januar;r Febru~ March A,r-ril Ma:i: June 
1 ,47 77.9 .67 102.l .08 39.8 
2 .64 S8.4 .77 112.0 .05 37,1 
3 ,95 136.o 1.10 160.0 .11 42.5 
4 ,99 143.0 ,95 136.0 .07 38.9 
5 .81 119.0 .78 111+ .o .04 36.2 
6 1.02 147.0 .62 95.0 .02 34.5 . 
7 1.10 160.0 ,57 89.0 .oo 32,9 
8 ,93 134.0 ~52 '83.4 .21 51.5 
9 .84 122.0 .45 75.7 .08 39.8 

10 1.02 147.0 .43 73,5 .01 33.7 
11 1.05 150.0 .45 75.7 -.01 32.1 
12 1.26 182.0 .41 71.3 .05 37.1 
13 1.04 . 149.0 .34 64.2 .04 36.2 
14 ,91 132.0 .28 58.2 .011 36.2 

· 15 ,75 110.0 .24 54.2 .16 47.0 
16 .65 99.6 .20 50.6 .12 43.4 
17 ,58 90.2 .16 47.0 .18 48.8 
18 .49 80.l .13 44.3 .24 54.2 
19 .48 ·19.0 .11 42.5 .17 47.9 
20 .67 102.l .18 48.8 .18 48.8 
21 .88 127.0 .11 42.5 .20 50.6 
22 1.23 178.o .21 51.5 ,32 6~.2 
23 l.33 193.0 .25 55.2 .42 72.4 
24 1.10 160.0 .12 43.4 .43 73.5 
25 ,95 136.o .11 42.5 .63 97,2 
26 .85 123.0 .14 45.2 ,93 134.o 
27 . 97 139.0 .09 40.7 ,79 116.o 
28 1.10 160.0 .06 38.0 ,.94e 135.0 
29 .88 127.0 .03 35,3 l.09e 158.o 
3C ,70 105.0 .11 42.5 l.24e 179.0 
21 .16 4z.o 
sec-m da 2,5106.;z -2,08i.;z 1,8516.2 

Jul;r August September October November December 
1 l.39e 2o4 8,48e 1,839 11.79 2,832 5.62h 1,089 
2. l.54h 227 6. 58h 1 1 4CI+ 11. 37e 2,697 6.64h 1,349 
3 l.60h 239 9.0Ch 1,984 10,9~·ro 2,562 7.88h 1,677 
4 l.6lh 240 10.53 2,435 10.52e 2,432 7,38h 1,543 
5 2.05 316 11.94 21 880 13.C-Oe _;, 224· 7,36h 1,537 
6 2.31 363 9.92e 2,251 15.37e 4,028 8.08h 1,731 
7, 3.28 556 ll,53e 2,749 1C.30e 2,365 6.45h 1,300 
8 3.87 679 15.20•; 3,970 9,78e 2,209 6.50h 1,315 
9 3,9oe 687 13.85 3,507 9.40e 2,099 6.27h 1,254 

10 4.6lh 846 11,81 2,839 9,44e 2,110 5,52h 1,064 
11 4.44h 806 11.83 2,845 8.98e 1,978 5.18h 982 
12 6.77h 1,384 12.62 3,098 9,38e 2,c,93 4.9lh 918 

• 13 5.80 1,135 14.03 3,569 9,35e 2,084 4.63h 850 
14 7.45h 1,560 12.5le 3,063 8.62e 1,876 4.35h 785 
15 10.lOh 2,305 12.00 2,900 7,73h 1,6)5 4.15h 741 
16 10.67 2,478 10,52h 2,432 7.68h 1,623 3.99h 706 
17 6.62 1,345 9.20h 2,041 7,35h 1,534 3.85h 675 
18 7.58 1, 596 10,. 70h 2, 488 7.04h 1,453 3.76h 656 
19 8.91 1,958 12,00e 2,900 6.87h 1,410 3.64h 631 
20 8.66 1,888 13.50e 3,390 6.79h 1,390 3.54h 610 
21 10.70 2,488 14'.,05e 3,575 6;7oh 1,367 3.48h 597 
22 ll.85e 2,851 12,13 2,941 6.62h 1,345 
23 12.70e 3,125 12.83 3,167 6.50h 1,315 
24 15.77h 4,168 14.84 3,844 6.17h 1,228 
25 13.40h 3,356 12~58 3,084 6.04h 1,193 
26 12.30 2, 996 11. 71 2,807 6.lOh 1,211 
27 11.12 2,618 12.lOe 2,932 £.33h 1,269 
28 9.27 2,061 12,42e 3,034 6.5311 1,321 
29 10.06e 2,293 13.48e 3,382 5.92h 1,164 
30 ll.85h 2,851 14.95e 3,681 5,93h 1,166 
31 11.00e 2.281 12.S8 2,216 
sr,c-m da 52,200 ll9,247 56,212 



TABLE 2.29 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Abbay River below.the Guder, Ethiopia--Year Ending December 31 1 1962 

Day G.H. Disch. G.H-. Disch. 
January February 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1 
sec-m da 

1 .73 
2 .71 
3 . ~63 
4 ,79 
5 ,98 

Jul;y: 
108 

Aue;ust 
e 1,820 

106 9.1orv2,012 
97 ll.85rv2,851 

116 11. 95rv2, 883 
141 9.oorvl,984 

G.H. Disch. G.H. Disch. 
March April 

Se:etember October 
11.10 2,612 7.42 1,553 
13.94 3,538 7.54 1,584 
11. 96 2,886 8.86 1,944 

9.98 2,269 9.11 2,014 
9.44 2,110 7.63 1,608 

6 1.58 235 9,75rv2,200 10.42 2,401 6.32 1,267 
7 2.04 314 ll.94rv2,88o 9,72 2,191 5,53 1,066 
8 1.87 284 ll.14rv2,624 9.97. 2,266 5.06 952 
9 1.88 286 9.7orv2,186 9,72 2,191 4.73 874 

10 2.36 373 13.40rv3,356 10.22 2,341 4.45 808 
11 2.70 440 10.83rv2,528 9.45 2,113 4.23 759 
·12 2.59 418 ll.62rv2,778 7.85 1,668 4.09 728 
13 2.71 442 13.77rv3,48o 7.08rvl 1 465 3.94 695 
14 2.82 464 11. 20rv2, 644 6.85rvl 1 404 3.82 669 
15 3.17 534 10.77rv2,509 6.55rvl,326 3.70 644 
16 2.85 470 ll.75rv2,819 6.32rvl,267 3.58 618 
17 3.19 538 12.55rv3,075 6.92rvl,423 3.49 599 
18 3.08 516 10.17rv2,326 6.36 1,277 3.39 578 
19 3.42 585 e 2 1 300 6.66 1,355 3.34 568 
20 4.41 Boo ll.OOrv2,581 6.58 1,335 3.26 552 
21 4.50 821 ll.35rv2,691 6.08 1,205 3.20 540 
22 13· 97 701 ll.63rv2,781 5.94 1,168 3.13 526 
23 4.40 798 13,66 3,442 6.31 1,265 3.06 512 
24 6.09 1,208 13.00 3,224 6.92 1,423 3.01 502 
25 6.59 1,338 9.26rv2,058 6.35 1,274 2.96 492 
26 6.53 1,321 10.00 2,275 6.05 1,196 2.93 486 
27 6. 96 1,433 12.10 2,932 5·.66 1,098 2.87 474 
28 7.15 1,482 10.72 2,494 5.32 1,016 2.81 462 
29 7.54 1,584 12.08 2,924 5.40 1,036 2.78 456 
30 7.45 1,560 9.97rv2,266 6.30 1,263 2.74 448 

2.71 442 

G.H. Discn. 
May 

November 
2.67 1+34 
2.63 426 
2.59 418 
2.55 410 
2.52 404 
2.49 398 
2.46 392 
2.44 388 
2.40 381 
2.38 377 
2.36 373 
2.33 367 
2.41 382 
2.41 382 
2.34 369 
2.26 354 
2.20 344 
2.17 338 
2.16 336 
2.12 328 
2.10 326 
2.09 324 
2.06 318 
2.08 322 
2.06 318 
2.02 310 
1.99 306 
1.98 304 
1.96 300 
1.93 294 

~31 e 1 1629 8.7orv1 1200 
!l_ec-m da 21,142 80,d23 51,382 25~·4·20 .. ,. . 10,723 

G1H. Disch. 
June 

.48 79.0 
• 5-0 81,2 
,35 65.2 
.31 61.2 
.28 58.2 
.41 71.3 
.26 56.2 
,37 67.2 
.40 70.2 
.53 84.5 
.54 85.6 
.44 74.6 
.43 73.5 
.48 79.0 
.31 61.2 
,53 84.5 
.33 63.2 
.51 82.3 
.63 97.2 

December 
1.90 290 
1.88 286 
1.85 280 
1.83 276 
1.80 273 
1.78 269 
1.75 ' 263 
1.73 259 
1.70 256 
1.68 252 
1.66 248 
1.63 242 
1.60 239 
1.58 235 
1.56 231 
1.54 227 
1.52 224 
1.50 222 
1.48 218 
1.46 214 
1.44 210 
1.42 208 
1.40 206 
1.38 202 
1.36 198 
1.34 194 
1.32 192 
1.31 191 
1.30 190 
1.28 186 
1.24 179 ---w ... 7,160 



TABLE 2.30 
Daily Gage Height, in meters, and Discharge, in second-meters, · 

Finchaa River near Cochion, Ethiopia--Year Ending December 31, 1962 
Da;r G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 

Januar;r Februar;r March AJ2ril Ma;r June 
1 .53 5.59 .42 3.30 .37 2.46 .34 2.02 .31 1.62 .30 1.50 
2 .52 5.36 .42 3.30 .37 2.46 .34 2.02 .31 1.62 .30 1.50 
3 .52 5.36 .41 3.12 .37 2.46 .34 2.02 .31 1.62 .30 1.50 
4 .51 5.14 .41 3.12 .37 2.46 .34 2.02 .31 1.62 ,30 1.50 
5 .50 4.92 .41 3.12 .37e 2.46 .34 2.02 .31 1.62 ,30 1.50 
6 .50 4.92 .41 3.12 .37e 2.46 .34 2.02 .31 1.62 .30 1.50 
7 .50 4.92 .41 3.12 .37e 2.46 .34 2.02 .31 1.62 .30 1.50 
8 .49 4.71 .40 2.95 .37e 2.46 .33 1.88 .32 1.75 .31 1.62 
9 .49 4.71 .40 2.95 .37e 2.46 .33 1 •. 88 .32 1.75 .31 1.62 

I 10 .48 4.50 .40 2.95 .37ei 2.46 .33 1.88 .32 1.75 .31 1.62 
11 .48 4.50 .40 2.95 .37e 2.46 .33 1.88 .33 1.88 .31 l.62 
12 .48 4.50 .40 2.95 .36e 2.31 .33 1.88 .32 . 1.75 .31 1.62 
13 .47 4.29 .40e 2.95 .36e 2.31 ,33 1.88 .32 1.75 ,30 1.50 
14 .46 4.08 .39e 2.78 .36e 2.31 .33 1.88 .32 1.75 .30 1.50 
15 .46 4.08 .39e 2.78 .36e 2.31 .33 1.88 .32 1.75 .30 1.50 
16 .46 4.08 ,39 2.78 .36 2.31 .33 1.88 .32 1.75 .31 1.62 
17 .46 4.08 .39 2-78 .36 2.31 ,33 1.88 .32 1.75 .31 1.62 
18 .46 4.08 .39 2.78 .36 2.31 .32 1.75 .31 1.62 .33 1.88 
19 .45 3.88 .39 2.78 .36 2.31 .32 1.75 .31 1.62 .34 2.02 
20 .45 3.88 .38 2.62 .36 2.31 .32 1.75 .31 1.62 .34 2.02 
21 .45 3.88 .38 2.62 .36 2.31 .33 1.88 .31 1.62 .34 2.02 
22 .44 3.6.'I ,38 2.62 .36 2.31 ,33 1.88 .30 1.50 .34 2.02 
23 .44 3.68 .38 2.62 .36 2.31 ,33 1.88 ,30 1.50 ,34 2.02 
24 .44 3.63 .38 2.62 .36 2.31 ,33 1.88 .30 1.50 ,37 2.46 
25 .44 3.68 .38 2.62 .35 2.16 .33 1.88 .30 1.50 .37 2.46 
26 .43 3.49 .38 2.62 .35 2.16 .32 1.75 .30 1.50 . ,37 2.46 
27 • 4-3 3 - '~ 9 . 37 2.46 .35 . 2.16 .31 1.62 .30 1.50 .38 2.62 
28 .43 3.49 .37 2.46 .35 2.16 .31 1.62 .30 l·.50 .38 2.62 
29 .42 3.30 .35 2.16 .31 1.62 .30 1.50 .39. 2.78 
30 .42 3.30 .35 2.16 .31 1.62 .30 l.:;iO .45 3.88 
21 .42 2;20 ·24 . 2.02 ·20 l.~O 
sec-r.i da 130°52 79.84 72.07 22. !!2 50.-2 27.60 

Jult August Se-ptember October November December 
1 .46..08 1.03 21.7 i.47 41.7 i.4!! 42.2 1.31 34.o e 11.!l 
2 .48 !f. 50 1.03 21.7 1.48 42.2 1.52 44.2 l.31 34.o .75 11.5 
3 .60 7.25 1.04 22.1 1.50 43.2 1.58 47.4 1.30 33.5 .68 9.4· 
4 .66 8.86 1.05 22.5 1.50 43.2 1.62 49 .• 6 1.25 31.2 .67 9.1 
5 .73. 10.90 1.06 22.9 1.50 43.2 1.62 49.6 1.21 29.4 .65 8.6 
6 ,73 12.40 1.06 22.9 1.50 43.2 1.62 49.6 1. 20> 29.0 .63 8,1 
7 .Bo 13.20 1.0'1 23.4 1.50 43.2 1.62 49.6 1.20 29.0 .62 7.8 
8 .83 14,20 1.10 24.6 1.51 43.7 1.61 49.0 1.17 27.6 .62 7.8 
9 .83 14.20 1 .. 1?.. 25.5 l.?2 44.2 1,61 49.0 1.14 26.3 .60 7.3 

10 .83 14.20 1.15 26.8 1.52 44.2 1.60 48,5 1.13 25.9 .58 6.8 
11 .84 14.50 1.15 26.8 1.52 44.2 1.59 48.o 1.11 25.0 .57 6.5 
12 .86 15.20 1.16 27.2 1.50 ,43.2 1.58 47.4 1.07 23.4 .56 6.3 
13 .87 15.60 1.17 27.6 1.50 4}.2 1.58 47.4 1.05 22.5 .56 6.3 
14 .86 15.20 Ll7 27.6 1.48 42.2 1.58 47.4 1.03 21.7 .55 6.1 
15 .85 14.90 1.21 29.4 1.47 41.7 1.55 45,8 .97 19.3 .55 6.1 
16 .83 l'~ ;20 1.22 29.9 1.46 41.2 1.55 45.8 ,96 19.0 .55 6.1 
17 . .84 14.50 1.22 29.9 1.44 40.2 1,54 45.3 .93 17.8 .54 5.8 
18 .84 14.50 1.22 29.9 1.43 39.7 1.53 44.8 .91 17.1 .54. 5.8 
19 .85 14.90 1.23 30.4 1.43 39.7 1.50 43.2 .89 16.3 .54 5.8 
20 .83 14.20 1.26 31.7 1.42 39.2 1.50 43.2 .87 15.6 .53 ·5,6 
21 .81 13.50 1.28 32.6 l.42 39.2 1.48 42,2 .85 14.9 ,53 5.6 
22 .82 13.90 1.28 32.6 1.42 39.2 1.47 41.7 .82 13.9 ,53 5.6 
23 .86 15.20 1.29 33.0 1.41 38.7 1.45 40.7 .82 13.9 .52 5.4 
24 .89 16.30 1.33 34.9 1.41 38.7 1.45 40.7 .80 13.2 .52 5.4 
25 .90 16.70 1.37 36.8 l .'+2 . 39.2 1.43 39.7 .80 13.2 .52 5.4 
26 .90 16.70 1.38 37.2 1.45 40.7 1,42 39.2 .80 13.2 .51 5.1 
27 • 90 16.70 1.40 38.2 1.45 . 40.7 1.42 39.2 .Bo 13.2 .50 4.9 
28 .94 18.20 1.42 39.2 1.45 40.7 1.41 38.7 e 12.8 .50 4.9 
29 1.00 20.50 1.43 39.7 1.46 41.2 1.36 36.3 e 12.4 .49 . 4.7 
30 1.00 20.50 1.44 40.2 1.46 41.2 1.36 36.3 e 12.l .49 4.7 
21 1.02 21.20 1.46 41.2 1L22 g2·8 .48 4.2 
sec-m da 44o.9CJ CJ30.l 1. 246 .o . 1.3 7.5 630.4 ~04.8 



TABLE 2.31 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Chemoga River near Debre Markos, Ethio~ia--Year·Ending December 31 1 1962 

Da;I'. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;I'. February March AEril Ma;\'. June 

1 . 56 • 745 .38 .415 .27 .265 .36· .387 .39 .430 .4o .41+5 
2 .54 .705 .36 .387 .29 .289 .34 .359 .44 .505 .37 .401 
3 .52 .665 .36 .387 .29 .289 .33 .345 .46 .545 .40 .445 
4 .54 .705 .36 .387 .30 .303 .32 .331 .42 .475 .45 .525 
5 .52 .665 .36 .387 .30 .303 .33 .345 .44 .505 .58 .785 
6 .50 .625 .36 .387 .30 .303 .28 .275 .42 .475 .54 .705 
7 .50 .625 .34 .359 .32 .331 .30 .303 .42 .475 .62 .875 
8 .46 .545 .36 .387 ,34 .359 .31 .317 .45 .525 .63 .905 
9 .45 .525 .34 .359 .45 .525 .36 .387 .66 .995 .56 .745 

10 .42 .475 .33 .345. .53 .685 .26 .255 .68 1.055 .53 ·.685 
11 .46 .545 .33 . .345 .50 .625 .26 .255 .66 .995 .48 .585 
12 .46 .545 .32 .331 .42 .475 .27 .265 .68 1.055 .50 .625 
13 .46 .545 .32 .331 .58 .785 .28 .275 .60 .825 .45 .525 
14 .44 .505 .32 .331 .48 .585 .30 .303 .51+ .705 .42 .475 
15 .44 .505 .30 .303 .39 .430 .27 .265 .51 .645 .40 .445 
16 .46 .545 .31 .317 .38 .415 .28 .275 .45 .525 .42 .475 
17 .46 .545 .32 .331 .35 .373 .32 .331 .41 .460 .42 .475 
18 .44 .505 .29 .289 .34 .359 .40 .445 ·.40 .445 .44 .505 
19 .46 .545 .30 .303 .34 .359 .83 1.545 .37 .401 .43 .490 
20 .46 .545 .31 .317 .39 .430 .83 1.545 .34 .359 .46 .545 
21 .46 .545 .32 .331 .82 1.505 .73 1.205 .33 .345 .50 .625 
22 .45 .525 .32 .331 1.02 2.445 .62 .875. .32 .331 .50 .625 
23 .44 .505 .31 .317 .88 1.745 .52 .665 .35 .373 .46 • 545 • 
24 .44 .505 .30 .303 .68 1.055 .46 .545 .36 .387 .41 .460 
25 .41 .460 .31 .317 .62 .875 .42 .475 .41 .460 .38 .415 
26 .42 .475 .30 .303 .54 .705 .42 .475 .44 .505 .38 .415 
27 .41 .460 .30 .303 .47 .565 .41 .460 .42 .475 .39 .430 
28 .40 .445 .32 .331 .45 .525 .40 .445 .36 .387 .46 .545 
29 .41 .460 .42 .475 .41 .460 .36 .387 .45 .525 
30 .42 .475 .40 .445 .43 .490 .37 .401 .46 .545 
21 .40 .445 ·28 .41:;! .• 48 .:z8g 
sec-m da 16.910 9.524 19.243 14.903 17.02- 16.721 

Jul;\'. August Se~tember October November December 
1 .• 45 .525 i.96 14.665 2.7 49.925 1.76 10.555 .64 .935 .48 .585 
2 .48 .585 l.75 l0.355 2.70 45.685 2.25 23.355 .60 .825. .50 .625 
3 .52 .665 ·l.90 13.405 2.54 36.235 2.48 33.125 .59 .805 .48 .585 
4 .60 .•. 825 1.94 14.245 2.50 34.155 2.54 36.235 .58 .785 .48 .585 
5 .65 .965 2.09 18.155 2.17 20.645 2.29 24.905 .62 .875 .49 .605 
6 1.28 4.245 2.34 26.905 2.28 24.515 2.07 17.555 .63 • 905 .47 .565 
7 1.12 3.045 2.34 26.905 2.38 28.565 1.82 11.755 .61 .845 .46 .545 
8 1.42 5.675 2.46 32.135 2.42 30.275 1.67 9.005 .60 .825 .46 .545 
9 1.34 4.795 2.54 36.235 2.45 31.655 1.54 7.055 .58 .785 .45 .525 

10 1.32 4.585 2.42 30.275 2.56 37.285 1.44 5.895 .56 .745 .46 .545 
11 1.17 3.365 2.35 27.315 2.38 28.565 1.34 4.795 .54 .705 .44 .505 
12 1.32 4.585 2.18 20.965 2.02 16.135 1.24 3.925 .55 .725 .43 .490 
13 1.25 4.005 2.28 24.515 2.19 21. 285 1.17 3.365 .56 .745 .42 .475 
14 1.36 5.015 2.10 18.455 2.25 23.355 1.07 2.745 .54 .705 .40 .445 
15 1.36 5.015 2.24 22.985 1.87 12.775 1.06 2.685 .55 .725 .40 .445 
16 1.66 8.855 2.40 29.405 1.78 10.955 1.03 2.505 .57 .765 .38 .415 
17 1.65 8.705 2.32 26.095 1.85 12.355 1.00 2.325 .55 .725 .37 .401 
18 1.65 8.705 2.36 27.725 2.16 20.325 .96 2.115 .56 .745 .37 .4Ql 
19 1.66 8.855 2.30 25.295 2.18 20.965 .93 1.965 .55 .725 .41 .460 
20 1.75 l0.355 2.29 24.905 1.88 12.985 .88 1.745 .53 .685 .44 .505 
21 1.72 9.785 2.92 62.500 1.68 9.155 .85 1.625 .52 .665 .47 .565 
22 1.54 7.055 3.16 87.500 1.70 9.455 .84 1.585 .52 .665 .46 .545 
23 1.43 5.785 2.88 58.505 2.00 15.605 .82 1.505 .53 .685 .48 .585 
24 1;56 7.355 2.48 33.125 1.99 15.355 .80 1.425 .54 .• 705 .46 .545 
25 2.26 23.735 2.20 21.605 1.90 13.405 .78 1.355 .62 .875 .44 .505 
26 2.14 19.695 2.23 22.625 1. 76 10.555 .80 1.425 .64 .935 .43 .490 
27 2.26 23.735 2.24 22.985 1.65 8.705 .7~ 1.355 .57 .765 .42 .475 
28 2.48 33.125 2.52 35.195 1.68 9.155 .76 1.295 .51 .645 .41 .460 
29 2.30 25.295 2.88 58.505 1.66 8.855· .74 1.235 .54 .705 .40 .445 
30 2.24 22.985 2.74 48.545 1.74 10.155 .72 1.175 .54 .705 .44 .505 
1 2.18 20.965 2.68 44.40 .6 1.08 ~47 • 6 

sec-m da 292. 5 9 • 32 222. 75 22.920 12· 22Z 



TABLE 2.22 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Dijil River near Debre Markos, Ethiopia--Year Ending December 311 1962 

Da;y: G.H. Disch. G.H. Disch. G.H, Disch. G .H. Disch. G,H, Disch. G.H. Disch. 
J anu..!!'.L.. Februar;y: March A:eril Ma;y: June 

l :42- .178" .35 .121 .32 .099 .20 .029 ;23 ' .053 .• 26 .077 
2 .42 .178 .34 .114 .32 .099 .22 ~045 .t!.2 .045 .24 .061 
3 .42 .178 .32 .099 .33 .106 .23 .053 .23 .053 .24 •. 061 
4 .42 .178 .32 .099 .32 .099 .22 .045 .24 .061 .26 ,077 
5 .39 .151 .33 .106 .32 .099 .21 .037 .24 .061 .28 ,093 
6 ,39 .151 .33 .106 .31 .c91 .22 .045 .24 .061 .27 .085 
7 .40 .158 .34 .114 e .056 .20 .029 .24 .061 .30 .109 
8 .4o .158 .34 .114 .24 .061 .21 .037 ,24 .061 .27 .085 
9 .42 .178 .34 .114 .27 .085 .21 .037 .24 .061 .24 .061 

10 .40 .158 .31 .091 .26 .077 .21 .037 .24 .061 .23 .053 
11 .39 .151 .35 .121 .28 .093 .20 .029 .24 .061 .23 .053 
12 ,39 .151 .36 .128 .27 .085 .22 .045 .24 .061 .23 .053 
13 .37 .136 .38 .143 .27 .085 .22 .045 ,24 .061 ,23 .053 
14 .38 .143 ,35 .121 .27 .085 .23 .053 .23 .053 .24 .061 
15 .38 .143 ,39 .151 .27 .085 .22 .045 .23 .053 .23 .053 
16 .4o .158 ,37 .136 .26 .077 .24 .061 .22 .045 .23 .053 
17 ,39 .151 .36 .128 .25 .069 .25 .069 .22 .045 .24 .061 
18 .39 .151 ,37 .136 .26 .077 .25 .069 .22 .045 .24 .061 
19 .39 .151 .37 .136 .26 .077 .25 .069 .2:;; .053 .23 .053 
20 .38 .1113 ,37 .136 .26 .077 .24 .061 .22 .045 .24 .061 
21 .38 .1113 .34 .114 .27 .085 ' .22 .045 .22 .• 045 .28 .093 
22 .38 .143 .33 .106 .27 .085 .23 .053 .22 .045 .24 .061 
23 .37 .136 .32 .099 .26 .077 .24 .061 .22 .045 .25 .069 
24 .37 .136 ,32 .099 .26 .077 .23 .053 .22 .045 .24 .061 
25 .36 .128 .33 .106 .25 .069 .24 .061 .22 .045 .24 .061 
26 .32 .099 .31 .091 .24 .061 .23 .053 .22 .045 .24 .061 
27 .34 .114 .32 .099 .23 .053 .23 .053 .24 .o6i .24 .061 
28 .33 .106 .32 .099 .23 .053 .23 .053 .22 .045 .28 .093 
29 .33 .106 .23 .053 .23 .053 .23 .053 .25 ,069 
30 ,37 .136 .22 .045 .22 .045 .24 .061 ,30 .109 
21 ·)?. .121 .20 .022 .24 .061 
sec-m da 4 ·212 2.227 2.269 i.470 l.621 2.062 

Jul~ Aue;ust Se:etember October November D.ecember 
l .25 .069 .98 l.352 1.90 4.009 l.64 3.177 .53 .424 .28 .093 
2 .50 ,373 1.10 1.640 1.70 3,369 1.84 3.817 ,51 .389 .28 .093 
3 .36 .175 1.00 1.400 1.56 2.930 1.93 4.108 .49 ,358 .30 .109 
4 .33 .139 .92 1;208 1.71 3.401 1.55 2,900 ,47 .328 .30 .109 
5 .91 l.184 .;86 1.067. 1.56 2.930 1.38 2.404 .48 ,343 .29 .101 
6 ,70 .730 l.'+3 2.547 l.8le 3.721 1.28 2.124 .45 .298 .24 .061 
7 .38. .199 1.07 1.568 l.64 3.177 1.23 1.984 .44 .283 ,27 .085 
8 .62 .586 l.04 1.496 1.46 2.634 1.18 l.846 ,42 ,253 .24 .061 
9 .47 .328 l.34 2.292 1.64 3.177 1.12 1.690 .43 .268 .24 .061 

10 .89 1.136 1.18 1.846 1.44 2,576 1.08 1.592 .38 '.199 .27 .085 
ll .56 .478 .98 l.352 1.37 2.376 1.04 l.496 ,36 .175 .25 .069 
1~ ,47 .328 l.07e 1.573 1.32 2.236 1.02 l.448 .40 .225 .23 .053 
13 .42. .253 1.16 1.794 1.28 2.124 .94 1.256 .36 .175 .24 .061 
14 .40 .225 1.50 2.750 l.26 2.068 ,91 1,184 .34 .151 .23 ,053 
15 ,94 1.256 l.73 3.465 1.22 1.956 .87 1.090 .33 .139 .23 ,053 
16 .50 ,373 1.44 2.576 l.68e 3.305 .84 1.021 .32 .128 .22 ,045 
17 .60 .55c 1.25 2.040 l.78e 3.625 .82 .975 .30 .109 .23 .053 
18 1.28 2.124 1.60 3.050 l.78e 3.625 .Bo ,930 .30 .109 .23 .053 
19 ,93 l.232 1.27 2.096 l.70e 3,369 .76 .849 ,33 .139 .23 .053 
20 .62 .586 l.84 3.817 1.36 2.348 .74 .809 ,32 .128 .23 .0,3 
21 .70 ,730 1.96 4.210 1.39 2.432 ,73 .789 .30 .:.09 .22 .045 
22 ,71 .749• 1.60 3.050 1.60 3.050 .70 .730 ,32 .128 .22 .045 
23 .69 ,712 l.56 2,930 i.57 2.960 .70 .730 ,32 .128 .22 .045 
24 ,73 .789 1.40 2.460 1.32 2.236 .66 .658 ,29 .101 .23 .053 
25 e ,951 1.26 2.068 1.30 2.180 .63 .604 .29 .101 .24 .061 
26 .88 1.113 1.82 3,753 1.28 2.124 .63 .604 .35 .163 .23 .053 
27 1.35 2.320 1.48 2.692 l.20 1.900 .60 ,550 .34 .151 .23 .053 
28 l.62 3.113 i.80 3.689 1.36 2.348 .58 .514 .30 .109 .21 .037 
29 l.28 2.124 1.44 2.576 l.78 3.625 .56 .478 ,32 .128 .21 .037 
30 1.12 1.690 1.66 3.241 1.32 2.236 ,57 .496 .29 .101 .22 .045 
31 l.04 l.496 1.80 2.689 ·22 .460 -· .22 .02~ 
sec-m""cia""28.!U-- 72.287 S4.o4z 42.212 2.840 i.221 



TABLE 2.~3 

Daily Gage Heibht, in meters, and Discharge, in second-meters, 
Kulich Creek near Debre Markos, Ethiopia--Year Ending December 31, 1962 

D~ G.H. Disch. G.H. Disch. G. !!. Disch. G.H. Disch. G.H. Disch. 'G.H. Disch. 
Januar;r Februar;r March AEril Ma;r June 

1 .59 .55 .52 .34 .52 .34 .46 .20 .48 .24 .54 .4o 
2 .58 .52 .52 .34 .53 .37 .46 .20 .48 .24 .5? .34 
3 .58 .52 .52 .34 .54 .40 .46 .20 .50 .28 .59 .55 
4 .57 .49 ,52 .34 .52 .34 .46 .20 .52 .34 .56 .46 
5 .58 .52 .52 ,34 .52 .34 .46 .20 .54 .40 .60 .58 
6 .57 .49 .53 .37 .52 .34 .46 .20 .62 .66 .56 .46 
7 .57 .49 .54 .40 .54 .40 .46 .20 .52 .34 .61 .62 
8 ,56 .46 .54 ,40 .53 .37 .46 .20 .52 .34 .56 .46 
9 .58 .52 .53 .37 ,55 .43 .46 .20 .52 .34 .52 .34 

10 .57 .49 .53 .37 .54 .4o .46 .20 .52 ,34 .50 .28 
11 .56 .46 .53 .37 .59 .55 .46 .20 .50 .28 .• 50 .28 
12 .56 .46 .52 ,34 .53 .37 .46 .20 • 50 .28 .50 . .28 
13 .56 .46 .52 .34 .54 .40 .46 .20 .49 .26 .50 .28 
14 .56 .46 ,52 .34 .52 .34 .46 .20 .49 .26 .49 .26 
15 .56 .46 .52 .34 .52 .34 .46 .20 .46 .20 .• 49 .26 
16 ,56 .46 ,52 .34 .52 .34 .46 .20 .46 .20 .52 .34 
17 .56 .46 .53 .37 .55 .43 .46 .20 .46 .20 .52 .34 
18 .56 .46 .53 ,37 .52 .34 .48 .24 .44 .16 .51 .31 
19 .57 .49 .53 .37 ,55 .43 .48 .24 .44 .16 .52 .34 
20 ,57 .49 .53 .37 .55 .43 .48 .24 .44 .16 .52 .34 
21 .56 .46 .53 ,37 .54 .40 .46 .20 .46 .-20 .54 .40 
22 .56 .46 .53 .37 .55 .43 .45 • ).8 .46 .20 .61 .62 
23 .56 .46 .53 .37 .52 .34 .45 .18 .46 .. 20 .58 .52 
24 ,56 .46 .54 .40 .51 .31 .45 .18 .46 .20 .50 .28 
25 .55 .43 .54 .40 .50 .28 .45 .18 .50 .28 .60 .58 
26 .56 .46 .54 .40 .49 .26 .45 .18 .52 .34 ,51 .31 
27 .55 .43 .52 .34 .48 .24 .46 .20 .50 .28 .55 .43 
28 .55 . Lf3 .52 .34 .48 .24 .47 .22 .4B .24 .52 .34 
29 .54 .40 .48 .24 .48 • 2lf ,50 .28 .54 .40 
30 .54 .40 .48 .24 .48 .24 .58 ,52 .72 1.08 
31 ·24 .40 .47 .22 ·22 .4~ 
sec-m da 14.50 10.12 10.90 6 •. 12 !3.S2 i2.4S 

Jul:t: Aus:ust se:!rember October November December 
1 .. 61 .62 .77 1.33 .9 4.60 1.00 5.00 .62 .66 .5S .52 
2 .64 .74 .74 1.18 1.01 5.30 .94 3.80 .62 .66 .58 .52 
3 .64 .74 .86 2.20 .92 3.40 ,97 4.40 .62 .66 .58 .52 
4 .77 1.33 .76 1.28 1.10 8.oo .94 3.80 .63 .70 .58 .52 
5 .61 .62 . 98 4.60 .89 2.86 .89 2.Bo .64 .74 .58 .52 
6 .70 .98 1.02 5.60 .90 3.00 .86 2.20 .64 .74 ,57 .49 
7 .65 .78 .96 4.20 1.15 10.00 .85 2.00 ;64 .74 .57 .49 
8 .87 2.40 .82 1.70 1.39 22.40 .81 1.60 .63 .70 .57 .49 
9 .66 .82 1.14 9.60 1.11 8.40 .80 1.50 .63 .70 .56 .46 

10 .. 67 .86 .85 2.00 .98 4.60 .78. l.3B .64 .74 .56 .46 
11 .66 .82 1.04 6.20 .87 2.40 .76 1.28 .64 .74 .56 .46 
12 .6~ .82 1.66 49.00 .86 2.20 .74 1.18 .62 .66 .56 .46 
13 .66 .82 .Bo 1.50 .85 2.00 .74 1.18 .62 .66 .56 .46 
14 .63 .70 1.49 32.00 .85 2.00 .72 1.08 .61 .62 .56 .46 
15 .62 .66 1.58 41.00 .86 2.20 .72 1.08 .60 .58 .55 .43 
16 . 95 4.oo • 94 3.80 1.14 9.60 .70 .98 .60 .58 .• 56 .46 
17 .69 ,94 ·.a7 2.40 .86 2.20 .70 .9B .62 .66 .56 .46 
18 .99 4.80 1.50 33.00 1.55 38.00 .69 .94 .60 .58 .56 .46 
19 .67 .B6 .S6 2.20 • 90 3.00 .68 .90 .60 .58 .56 .46 
20 .69 ,94 1.65 48.00 1.14 9.60 .68 .90 .60 .58 .56 .46 
21 .98 Lf. 60 1.10 B.oo 1.62 45.00 .68 .90 .60 .58 .56 .46 
22 1.09 7.70 • 96 4.20 ,94 3.80 .67 .86 .60 .58 .54 .40 
23 .89 2:ao . 94 3.Bo .99 4.80 .66 .82 .60 .58 .54 .40 
24 . 93 3.60 1.16 10.40 .85 2.00 .66 .82 .60 .58 .55 .43 
25 1.53 36.00 1.15 10.00 .Bo 1.50 .66 .82 .60 .58 .54 .4o 
26 .86 2.20 . 93 3.60 .Bo 1.50 .64 .74 .59 .55 .54 .40 
27 .86 2.20 1.10 B.oo .89 2.80 .64 .74 .58 .52 .54 .40 
28 .96 4.20 1.26 15.00 1.05 6.50 .64 .74 .60 .58 .54 .40 
29 1.00 5.00 . 90 3.00 .95 · 4.oo .64 .74 .60 .58 .54 .40 
30 .Bo 1.50 • 96 4.20 1.16 10.40 .64 .74 .60 .58 .55 .43 
1 . 9 1.44 1.14 9.60 .64 .74 • 4 .40 

9 • 9 ~~2.29 22 • oo . z . 



TABLE 2.24 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Jedeb River near Amanuel, Ethiopia--Year Ending December 31, 1962 

Da;r G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H, Disch. 
Januar;r Februar;r March AEril Ma;r 

' 
,June 

l .39 l.21 .34 .• 75 .31 .55 .29 .43 .28 .38 .36 .91 
2 .39 l.21 .33 .68 .31 .55 .29 .43 .31 .55 .38 LlO 
3 .38 l.10 .33 .68 .32 .61 .23 .38 .29 .43 .46 2.07 
4 .38 l.10 .33 .68 .31 .55 .28. .38 .30 .49 .40 l.32 
5 .38 l.10 .33 .68 .31 .55 .28 .38 .29 .43 .51 2.77 
6 .38 l.10 .33 .68 .32 .61 .28 .38 .30 .49 .40 l.32 
7 .38 l.10 .32 .61 .31 .55 .28 .38 .34 .75 .59 4.15 
8 .37 1.00 .32 .61 .32 .61 .28 .38 .34 .75 .40 l.32 
9 .37 l.00 .32 .61 .36 .91 .28 ,38 .36 .91 .39 l.21 

10 ,37 l.00 .32 .61 .34 .75 .28 .38 .33 .68 ,37 l.00 
11 .37 LOO .32 .61 .35 .83 .27 ,33 .33 .68 .36 .91 
12 .36 .91 .32 .61 .38 l.10 .27 .33 .32 .61 .35 .83 
13 .36 .91 .32 .61 .35 .83 .27 .33 .30 .49 .36 .91 
14 .36 .91 .32 .61 .33 .68 .27 ,33 .31 -~5 .33 .68 
15 .36 • 91 .32 .61 .32 .61· .27 .33 .30 .49 ,33 .68 
16 .36 .. 91 .31 .55 .31 .55 .28 .38 .29 .43 .32 .61 
17 .35 .83 .31 .55 .31 .55 .29 .43 .28 .38 .34 .75 
18 .36 .91 .31 .55 .31 .55 •. 29 .43 .28 .38 .39 l.21 
19 .36 .91 .31 .55 ,31 .55 .30 .49 .27 .33 .40 l.32 
20 .36 .91 .31 .55 .34 .75 .29 .43 .28 .38 .35 .83 
21 .36 .91 .31 .55 .35 .83 .28 .38 .28 .38 .36 .91 
22 .35 .83 .31 .55 .33 .68 .27 .33 .29 .43 .34 .75 
23 .35 .83 .31 .55 .33 .68 .27 .33 .30 .49 .38 l.10 
24 .35 .83 -~l .55 .33 .68 .27 .33 .30 .49 .40 l.32 
25 .35 .83 .32 .61 .32 .61 .27 .33 .31 .55 .45 l.94 
26 .35 .83 .32 .61 .31 .55 .27 .33 .46 2.07 .41 l.44 
27 .35 .83 .31 .55 .30 .49 .27 .33 .32 .61 .38 l.10 
28 .35 .83 .31 .• 55 .30 .49 .27 .33 .30 .49 .39 l.21 
29 .35 .83 .30 .49 .28 .38 .36 .91 .45 l.94 
30 ,35 .83 .30 .49 .28 .38 .40 l.32 .52 2.92 
21 ·24 . -7~ -·- .22 .63· ·26 .91 
sec-m da 29.1· 16.91 19.66 11.16 i2.22 Zfo.22 

Jul;r Aue;us.t SeEtember October November December 
1 .49 2.48 l.12 18.22 l.37 26.41 l.20 20.80 ".!f5 l.94 .39 l.21 
2 .66 5.60 l.20 20.80 l.64 35.88 l.92 46.36 .45 l.94 .40 l.32 
3 .50 2.62 l.15 19.18 l.58 33.68 l.67 36.99 .45 l.94 .42 l.56 
4 .60 4.35· l.18 20.14 l.32 24.76 l.42 28.08 .45 l.94 .39 L21 
5 .72 6.97 l.47 29.80 l.18 20.14 l.32 24.76 .45 1.94 .38 l.10 
6 .• 67 5.82 l.56 32.96 l.31 24.43 l.19 20.47 .44 l.81 .37 LOO 
7 .72 6.97 l.44 28.76 l.65 36.25 l.10 17.58 .43 L68 .37 l.00 
8 1-19 20.47 l.52 31.55 l.67 36.99 l.03 15.34 .44 l.81 .37 l.00 
9 • 98 13.81 l.40 27.40 l.18 20.14 .99 l~·.10 .43 l.68 .37 l.00 

10 .88 11.10 1.20 20.80 l.22 21.46 .92 12.18 .43 l.68 .36 .91 
11 . • Bo 9.00 l.21 21.13 l.14 18.86 .86 l0.56 .43 l.68 .36 .91 
12 1.09 17.2_6 l.97 48.26 l.06 16.30 .81 9.26 .42 l.56 .36 .91 
13 .85 10.30 2.14 54.95 2.10 53.35 .76 7.96 .111 l.44 .35 .83 
14 .82 9.52 2.02 50.18 l.10 17.58 .74 7.46 ~41 1~44 .35 .83 
15 .98 13.81 l.94 47.12 l.08 16.94 .70 6.50 .41 l.44 .35 .83 
16 l.20 20.80 2.10 53.35 • 94 12.72 .68 6.04 .41 l.44 .35 .83 
17 l.05 15.98 l.66 36.62 .95 12.99 .66 5.60 .40 l.32 .35 .83 
18 2.03 50.57 l.84 43.32 l.04 15 .• 66 . .64 5.17 - .40 l.32 .35 .83 
19 2.05 51.35 l.42 28.08 .93 12.45 .61 4.55 .40 l.32 .35 .83 
20 l.14 18.86 2.43 67.09 .86 l0.56 .58 3.96 .40 l.32 .35 .83 
21 1.06 16.30 l.90 45.60 l.18 20.14 .57 3.77 .39 l.21 .35 .83 
22 l.14 18.86 l.70 38.10 l.49 30.50 .56 3.59 .45 1.94 .35 .83 
23 1.08 16.94 l.39 27.07 l.16 19.50 .54 ·3.24 .43 l.68 .35 .83 
24 1.07 16.62 l.62 35.14 l.01 14.71 .52 2. 92 .42 l.56 .34 .75 
25 1.21 21.13 l.18 20.14 1.29 23.77 .52 2.92 .40 l.32 .34 .75 
26 l.26 22.78 l.17 19.82 1.0'0 14.40 .51 2.77 .40 l.32 .34 .75 
27 l.23 21.79 l.40 27.40 l.11 17-90 .50 2.62 .39 l.21 .33 .68 
28 1.30 21+.10 l.60 . 34.40 l.22 21.46 .49 2.48 .39 l.21 .33 .68 
29 1.24 22.12 l.34 25.42 1..64 35.88 .48 2.34 .40 l.32 ,33 .68 
30 1.16 19.50 l.23 21.79 l.40 27.40 .47 2.20 .40 1.32 .33 .68 
21 l.22 21.46 l.24 47.12 .46 2.0~ ·24 .7~ 
sec-m da 219.24 11041.71 622- 21 324.6- 46.72 27.9-



• TABLE 2.25 
Daily Gage Height, in meters, and Discharge, in second-L1eters, 

Timochia River near Dembecha, Ethiopia--Year·Ending December 31, 1962 

Dal G.H, Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.I!. Disch. G. H. Dis ch • 
Januarl Februarl March AJ2ril Ma~ June 

l .45 1.280 .35 .610 .28 .313 .34e .565 .34 . 5 5 ,76 6.07 
.2 .44 1.200 • 311 .565 .28 .313 .34 .565 .36 .665 .65 3.84 
3 .42 1.040 .34 .565 .29 .343 .33 .520 .40 .905 .68 4.38 
4 .43 1.120 .33 .520 .28 .313 .33 .520 .38 .785 .79 6.82 
5 .43 1.120 .33 .520 .31 .428 .33 .520 .38 ,785 .96 12.10 
6 .43 1.120 .33 .520 .31 .1;28 .33 .520 .38 .785 .85 8.50 
7 .44 1.200 .33 .520 .31 .428 .32 .475 .41 . 972 .85 8.50 
8 .43 1.120 .29 .343 .33 .520 .32 .475 .48 1.550 .86 3.80 
9 .42 1.040 ,28 .313 .44 1.200 .32 .475 .55 2.320 .76 6.07 

10 .42 1.040 .29 .343 .44 1.200 .32 .475 .51 1.860 .74 5.62 
11 • 40 • 905 .28 .313 .39 .845 .31· .428 .49 1.650 .70 .4.76 . 
12 .40 .905 ,28 .313 .52e 1.970 .31 .428 .46 1.370 . 61+ 3.67 
13 .39 .845 ,28 .313 .49 1.650 .30 .385 .44 1.200 .62 3.33 
14 ,39 ,845 .30 ,385 .46 1.370 .30 .385 .43 1.120 .(.:. 3.17 
15 .38 .785 .28 .313 .42 1.040 .30 .385 .42 1.040 .56 2.45 
16 ,38 ,785 .24 .201 .42 1.040 .31 .428 .40 .905 .54 2.20 
17 ,37 ,725 .24 .201 ,41 .972 .31 .428 .37 .725 .60 3.01 
18 .35 .,610 .24 ,201 .41 .972 .33 .520 .35 .610 .67 4.20 
19 .36 . ,665 .29 ,343 .40 .905 .40 .905 .35 .610 .70 4.76 
20 ,35 ,610 .27 .283 .40 .905 .40 .905 .36 .665 .62 3.33 
21 ,33 ,520 .26 .253 .41 .972 .36 .665 .34 .565 .61 3.17 
22 .32 .475 .• 29 ,343 .42 1.040 .32 .475 .34 .565 . ·;o 4.76 
23 ,39 .• 845 .27 .283 .41 ,972 .31 .428 .36 .66.;; .70 4.76 
24 .38 ,785 ,27 .283 .40 .905 .31 .428 .36 .665 .74 5.62 
25 .36 .665 ,26 .253 .4o .905 .31 .428 .42 1.040 .74 5.G.?. 
26 ,36 .665 ,27 .283 .40 .905 .30 .385 .50 1.750 . '14 5. 6;!. 
27 .36 ,665 .26 .253 .38 ,785 .30 .385 .65 3.340 .72 5..: ;_[; 
28 ,35 ,610 .27 .283 ,36 .665 .30 .385 .85 8.500 .71 4.97 
29 .36 ,665 -- -- .36 .665 .31 .428 .87 9.100 1.14 20.20 
30 ,36 ,665 -- .35 .610 .31 .428 .89 9.700 1.10 18.20 
31 ·22 .,220 -- ·22 .610 .81 7.~60 
sec-11 da 26.040 9.919 22.189 14.742 64.8)7 -- 122·~ 

Jul* Au15ust Se~tember October November n~·:.: ··:;1·r.ir:i;:-

l 1.02 1,50 1.50 43_,60 1.4 40.80 1.26 27.20 .67 4.20 ·.51r--·2:72 
2 ,94 11,40 1,47 41,50 1,38 35,30 1.26 27.20 .66 4.02 .60 3.01 
3 1.12 19,20 1,49 42,90 1.42 38.00 1.49 42.90 .65 3.84 , 5'.J 2.86 
4 .93 11,00 1.53 45,70 1,36 33.90 1.44 39.40 .64 3.67 .60 3.01 
5 1.00 13.70 1,39 36,00 1,38 35.30 1.32 31.20 .65 3.84 .57 2.58 
6 1,13 19,70 1,44 39.40 1,40 36.70 1.30 29.90 .64 3.67 .56e 2.45 
7 1.26 27,20 1,46 4o,8o 1,44 39.40 1.23 25.30 .64 3.67 .55e 2.32 
8 1.02 14,50 1,69 57.00 1,56 47.80 1.14 20.20 .64 3.67 .54e 2.20 
9 1.12 19,20 1,66 54,90 1.56 47.80 1.14 20.20 .62 3.33 .52 1.97 

10 1,14 20.20 1.49 42.90 1,56 47.80 1.00 13.70 .62 3.33 .52 1.97 
11 1.33 31,90 1,46 40.80 1,52 45.00 1.00 13.70 .62 3,33 .51 1.86 
12 1.35 33.30 1.32 31.20 1,52 45.00 1.00 13.70 .61 3.17 .50 i.7;, 
13 1,40 36,70 1,32 31,20 1,36 33.90 • 95 11.80 .63 3.50 .50 1.75 
14 1,43 38.70 1,48 42~20 1,49 42.90 .95 11.80 .62 3.33 .50 1.75 
15 1,30 29,90 1,57 48,50 1,42 38.00 .94 11.40 .60 3.01 .50 1.75 
16 1,24 25,90 1,54 46,40 1,28 28.50 .94 11.40 .60 3.01 .50 l.?5 
17 1,06 16,20 1,80 65,00 1,18 22.30 .88 9.40 .60 3.01 .49 1.65 
18 1.12 19.20 1,62 52.00 1.18 22.30 .84 8.21 .60 3.01 .50 1.75 
19 1.26 27.20 1.52 45.00 1.25 26.60 .83 7.92 .58 2.72 .51 1.86 
20 1.35 33,30 1,53 45,70 l.37 34.60 .82 7.6_4 .59 2.86 .50 1.75 
21 1.32 31.20 1,63 52,70 1,02 14.50 .80 7,09 .58 2.72 .50 1.75 
22 1.33 31.90 1.61 51.30 1.17 21.80 .79 6.82 .59 2.86 .54 2.20 
23 1.46 40,80 1,50 43.60 1,17 21.80 .78 6.56 .59 . 2.86 .48 1.5;' 
24 1,42 38,00 1.49 42,90 l.18 22.30 .78 6.56 .58 2.72 .48 1. 55 
25 1.44 39,40 1.52 45.00 l,19 22.90 .78 6.56 .60 3.01 .47 L4G 
26 1.43 38.70 1.34 32.60 1.18 22.30 .77 6.31 .59 2.86 .46 LY/ 
27 1.40 36,70 1.32 31,20 1.19 22.90 .76 6.07 .59 2.86 .45 1.28 
28 1.46 40.80 1,44 39.40 1.12 19.20 .76 6.07 .58 2.72 . 41,. . 1.20 
29 1.39 36,00 1,47 41.50 1.08 17.20 ,75 5.84 .58 2.72· .44 1.20 
30 1,42 38,00 1,36 33,90 1,21 24.10 .70 4.76 .58 2.72 .44 1.20 
21 1,48 42.20 1.24 46,40 .68 4.28 .44 1.20 
see-m da 876.60 lt222°20 920. 90 42i.12 96 .2~ 28.7>i 



TABLE 2.,26 
Daily Gage Height,. in meters, and Discharge·, in second-meters, 

Gudla River near Dembecha, Ethiopia--Year Ending December 31, 1962 

Da;r G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;r Februar;r March AEril Ma;r June 

l .32 .Bl . 26 .35 .22 .17 .23 .21 .32 .81 . ,32 .Bl 
2 .30 .62 .26 .35 .21 .14 .22 .17 .28 .47 .28 .47 
3 .30 .62 .24 .25 .20 .11 .22 .17 .25 .30 ,32 .81 
4 .32 .81 .24 .25 .20 .ll .21 .14 .25 .30 ,39 l.64 
5 .32 .81 .24 .25 .22 .17 .22 ~17 .24 .25 .54 4.77 
6 .30 .62 .22 .17 .20 .ll .22 .17 .24 .25 .41 l.97 
7 .30 .62 .22 .17 ;22 .17 .22 .17 .26 ·;35 .46 2.87 
8 .30 .62 .23 .21 .23 .21 •22 .17 .26 .35 .46 2.B7 
9 .30 .62 .22 .17 .24 .25 .21 .14 .27 .41 .37 l.37 

10 .29 .54 .22 .17 .24 .25 .21 .14 .26 ,35 ,35 l.12 
ll .2B .47 .21 .14 .23 .21 .21 .14 .26 .35 ,39 l.64 
12 .2B .47 .22 .17 .26 .35 .21 .14 .25 .30 .42 2.13 
13 .2B .47 .21 .14 .24 ·.-25 .21 .14 .25 .30 .44 2.4B 
14 .27 .41 .21 .14 .25 .30 .21 .14 .24 .25 .44 2.48 
15 .2B .47 .21 .14 .26 .35 .21 .14 .23 .21 .36 l.24 
16 .2B .47 .21 .14 .26 .35 .21 .14 .23 .21 .3B l.50 
17 .2B .47 .20 .11 .26 .35 .22 ,17 .22 .17 .74 ll.65 
lB .30 .62 .20 .11 .26 .35 .22 .17 .22 .17 ,73 ll.23 
19 .30 .62 .21 .14 .26 .35 .22 ,17 .22 .17 .7B 13··39 
20 .30 .62 .21 .14 .26 .35 .22 .17 .22 .17 .71 10.40 
21 .29 .54 .21 .14 .26 .35 .22 .17 .22 .17 ,73 ll.23 
22 .2B .47 .22 .17 .25 .30 .21 .14 .21 .14 .62 7.13 
23 .26 .35 .24 .25 .25 .30 .21 .14 .21 .14 .60 6.50 
24 .24 .25 .26 .35 .25 .30 .21 .14 .24 .25 .62 7,13 
25 .24 .25 .24 .25 .25 .30 .21 .14 ,29 .• 54 .62 7.13 
26 .24 .25 .26 .35 .24 .25 .20 .ll .2B .47 .61 6.Bl 
27 .24 .25 .24 .25 .24 .25 .20 .11 .29 .54 .76 12.51 
2B ~24 .25 .24 .25 .24 .25 .20 .11 .32 .Bl .76 12.51 
29 .26 .35 .23 .21 .20 .ll .32 .81 .72 10.Bl 
30 .26 .35 .23 .21 .21 .14 .32 .Bl .74 ll.65 
,21 .26 . -3~ .22 .21 -~~ .91 
sec-m da . 12 .4- 2.z2 Z·B.2 4.4S lLZ.2 170.22 

Jul;r August SeEtember · October November December 
l .7S 13.39 l.25 39.61 l.32 44.40 . .99 23.65 .• 42 . 2.13. .36 l.24 
2 .6B 9.23 l.19 35.65 1.32 44.4o .97 22 .• 58 .42 2.13 .36 l.24 
3 .76 12.51 1.25 39.61 1.34 45.80 1.04 26.46 .42 2.13 .36 1.24 
4 .73 11.23 l.2B 41.63 l.13 31.84 1.01 24.76 .41 l.97 .37 1.37 
5 .Bo 14.30 l.40 50.00 1.17 34.36 ·,97 22.5B .40 l.B2 .36 1.24 
6 .BB lB.o4 l.2B 41.63 .l.lB 35.00 ,97 22.5B .39 l.64 .35e 1.12 
7 1.05 27.04 l.33 45,10 l.29 42.31. .B4 16.16 ,39 l.64 .• 34e 1:01 
8 .93 20.50 1.39 49.30 1.41 50.70 .Bo 14.30 .39 l.64 .33e .91 
9 1.05 27.04 1.43 52.10 1.39 49,30 ·77" 12.95 .3B 1.50 .32 .Bl 

10 l.lB 35.00 1.30 43.00 1.42 51.4o .71 10.40 ,37 l.37 .30 .62 
11 1.15 33.09 1.28 41.63 l.39 49,30 .70 10.00 ,36 1.24 ,33 ,91 
12 1.17 34.36 1.36 47.20 l.2B 41.63 .65 B.15 ,39 l.64 ,32 .Bl 
13 l.lB 35.00 .1.35 46.50 l.12 31.22 .63 7.46 .42 2.13 .32 .Bl 
14 l.lB 35.00 l.2B 41;63 1.16 33.72 .62 7.13 .41 1.97 .32 .Bl 
15 1.13 31.84 1.20 36.30 1.14 32.46 .60 6.50 ,39 1.64. .32 .Bl 
16 1.25 }9.61 1.31 43.70 1.14 32.46 .59 6.20 ,39 1.64 .32 .Bl 
17 1.26 4o.2B 1.42 51.40 1.06 27.62 .57 . 5.61 .3B 1.50 .32 .Bl 
lB 1.24 3B.94 1.32 44.40 1.09 29.40 .54 4.77 .3B l.50 .32 .Bl 
19 1.19 35.65 1.25 39.61 1.06 27.62· .52 4.26 .3B l.50 ,32 .Bl 
20 1.22 37.61 1.24 3B.94 1.12 31.22 .51 4.01 .38 1.50 .30 .62 
21 l.2B 41.63 1.40 50.00 • 95 21.53 .50 3,77 ,37 1.37 .31 .71 
22 1. 23. 38.27 1.32 44.40 l.OB 2B.Bo .49 3.53 .36 l.24 .30 .62 
23 l.3B 4B.6o l.31 43.70 1.04 26.46 .48 3.30 ,37 l.37 .30 .62 
24 l.46 54.20 1.30 43.00 l.10 30.00 .4B 3.30 .3B 1.50. .30 .62 
25 l.39 49.30 1.28 41.63 1.08 2B.Bo .49 3.53 .3B 1.50 .30 .62 
26 1.47 54.90 1.13 3l.B4 1.10 30.00 .4B 3.30 .40 l.B2 .30 .62 
27 l.3B 4B.6o l.13 31.B4 1.08 2B.Bo .46 2.B7 .40 l.B2 .30 .62 
2B 1.32 44.40 1.12 31.22 1.0.2 25.32 .46 2.B7 ,39 1 /4 .29 • 54 
29 1.34 45,f30 1.16 33.72 1.03 25.B9 .46 2.B7 .37 l.37 .29 ,54. 
30 1.29 42.31 1.19 35.65 .96 22.05 . .45 2.67 .36 ·l.24 .30 .62 
,21 1.12 ,2,2.09 2.0B 101.40 .4,2 2.~o .20 .62 

sec-m da 11020.76 11.227-,24 110.2.2·Bl 224.-2 49.10 25.:z6 



TABLE 2.2z 
Daily Gage Height, in meters, and Discharge, in second-meters, 
Kechem River near Jiga, Ethiopia--Year Ending December 31, 1962 

D8..l: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;t Fe'bruar* March A:eril Ma;t June 

1 .Bo .786 .66 • 2 0 .59 .103 
2 .78 .684 .66 .240 .59 .103 
3 .77 .636 .65 .216 .59 .103 
4 .77 .636 .65 .216 .60 .117 
5 ,76 ,590 .65 .216 .59 .103 
6 .76 .590 .65 .216 .60 .117 
7 .75 .546 .64 .193 .59 .103 .• 88 1..310 
8 ,75 .546 .64 .193 .59 .103 .88 1.310 

.9 ,74 ,504 .64 • 193 .60 .117 .70 . .356 
10 .73 .464 .63 .l?l .60 .117 .69 .324 
11 ,73 .464 .62 .151 .61 .133 .77 .636 
12 .72 .426 .62 .151 .62 .151 .78 .684 
13 .72 .426 .62 .151 .61 .133 .72 .426 
14 .72 .426 .62 .151 .60 .117 .71 .390 
15 .72 .426 .62 .151 .59 .103 .69 .324 
16 ,70 .356 .61 .133 .60 .117 .70 .356 
17 ,70 .356 .61 .133 .60 .117 .86 1.161 
18 ,70 ,356 .61 .133 .59 .103 .84 1.024 
19 .72 .426 .61 .133 .58 .089 • 93 1.735 
20 ,70 ,356 .61 .133 .58 .089 .97 2.130 
21 .69 .324 .61 .133 .60 .117 .90 1.471 
22 .68 .294 .60 .117 .60 .117 .87 1.234 
23 .68 .294 .60 .117 .60 .117 .86 1.161 
24 .68 .294 .60 .117 .60 .117 .88 1.310 
25 .68 .294 .60 .117 ,59 •• 103 .84 . 1.024 
26 .68 .294 .60 .117 ,58 ,089 .81 .841 
27 .67 .266 ,59 .103 .58 .089 .90 1.471 
28 .67 .266 ,59 .103 .57 .078 .92 1.644 
29 .68 .294 ,57 .078 .85 l.091 
30 • 68 .294 ,57 .078 .86 . 1.161 
31 .6z .266 ·!27 .oz8 
sec-m da 121180 4.428 2.222 

Jul;t Aue;ust Se:etember October November December 
l .85 i.091· 1,66 16.90 i.85 22.12 1.44 10.22 .84 1.024 .74 .504 
2 ,99 2.340 1.93 24.89 1,85 22.12 l.60 14.50 .83 .960 .74 .504 
3 •. 95 1.930 1,89 23.48 1.74 18.70 1.56 13.37 .82 .899 .78 .684 
4 1.08 3,470 1.90 23.83 l.64 .15.70 1.50 11.75 .82 .899 .74 .504 
5 1.10 3,750 1,82 21.14 l.64 15.70 l.48 11.23 .82 .899 .73 .464 
6 1.26 6.330 l.78 19.90 1.74 18.70 1,40 9.25 .82 .899. .72 .426 
7 1.41 9,490 2.54 50.24. 1.70 17.50 1.32 7.53 .82 .899 .72 .426 
8. i.3() 7.130 1.96 25.99 1.89 23.48 1,26 6.33 .80 .786 .71 .390 
9 1.56 13,370 2.08 30.64 2.14 33,04 l.21 5.41 .Bo .786 .70 .356 

10 1.44 10,220 1.79 20.20 2.13 32.64 1.18 4.93 .79 ,734 .71 .390 
11 1.42 9,730 1.75 19.00 1.81 20.82 1.14 4.32 .83 .960 .70 .356 
12 1.39 9.020 l.84 21.79 1.66 16,30 1.11 3.89 .81 .841 .70 .356 
13 1.42 9,730 l.84 21.79 1,56 13.37 l.08 3.47 .81 .841 .69 .324 
14 1.34 7,94o 2,30 39.67 l.53 12.55 1.06 3.20 .79 .734 .70 .356 
15 1.31 7,330 2.03 28.67 1.54 12.82 1.03 2.81 .• 78 .684 .69 .324 
16 1.26 6.330 1.93 24.89 1,58 13.93 1.06 3.20 .78 .684 .67 .266 
17 1.23 5.760 2.14 33.04 1,53 12.55 1,08 3.47 .78 .684 .68 .294 
18 i.29 6.930 1,96 25.99 1.56 13.37 ,99 2.34 .77 .636 .67 .266 
19 1.36 8.360 1.80 20.50 1.51 12.01 ,97 2.13 ,78 ,684 .67 .266 
20 1.50 11.750 1,78 19.90 1.84 21.79 ,96 2.03 .76 ,590 .67 .266 
21 1.48 11.230 l.74 18.70 1,54 lZ.82 .94 l.83 .76 .590, .67 .266 
22 1.39 9.020 l.66 16.30 1,64 15.70 .93 1.74 .76 ,590 .68 .294 
23 1.55 13.090 1.64 15.70 1,62 15.10 ,92 l.64 .77 .636 .66 .240 
24 1.70 17,500 1.58 13.93 l.98 26.74 .91 1.56 .75 

.. 
.546 .66 .240 

25 1.75 19,000 1.52 12.28 1.70 17.50 ,92 1.64 ,74 ,504 .65 .216 
26 1.74 18.700 1,60 14.50 1,60 14.50 .90 1.47 ,77 .()36 .66 .240 
27 1.74 18.700 1.72 18.10 1.54 12.82 ·.90 1.47 .75 .546 .65 .216 
28 1.73 18.400 1.74 18.70 1,44 10.22 .88 1.31 .74 .504 .65 .216 
29 1,61 14.800 i.95 25.62• 1.48 11.23 .87 1.23 .75 .546 .64 .193 
30 1,55 13,090 1.89 23.48 l.49 11.49 .86 1.16 .74 .504 .64 .193 
21 l.!22 12.280 2.2z 28.41 .8!2 1.02 -- .66 .240 
sec-m da 2oz,811 72z.2z 217.33 141.53 21,7z5 10. 276 



TABLE 2,2B 
Daily Gage Height, in meters, and Discharge, in second-meters, 
·Birr River near Jiga, Ethiopia--Year Ending December 31 1 1962 

Da.t G,H, Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. DiscJ:.l.!. 
Januar;I Februar;I March A:eril Ma;! June 

1 .88 1.927 .71 .755 .58 .261 .51 .125 .49 .096 .60 .315 
2 .B7 l.B38 .70 .705 .5B .261 .51 .125 .49 .096 .59 .2B7 
3 .B6 1.752 .69 ,657 .5B .261 .50 .110 .47 .071 ,57 .237 
4 .B4 l.5B9 .6B .611 .5B .261 .50 .110 .49 .096 .60 .315 
5 .B5 1.669 .6B .611 .5B .261 .49 .096 .49 .096 .99 3.1Bo 
6 .B4 l.5B9 .67 .567 .5B .261 .49 .096 .49 .096 .B6 1.752 
7 .83 1,512 .66 .525 .5B .261 ,48 .0B3 .52 .141 .96 2.7Bo 
B .B2 1.437 .66 .525 .59 .2B7 .4B .0B3 .60 .315 .90 2.115 
9 .B2 1.437· .66 .525 .59 ,2B7 .4B .0B3 .60 .315 ,74 • 917 

10 .Bo 1.295 .64 .447 .61 .345 .4B .0B3 .61 .345 .6B .611 
11 .Bo 1.295 .64 .447 .62 ,377 .4B .0B3 .5B .261 .74 .917 
12 ,79 1.227 .63 .411 .64 .447 .47 .071 .56 .215 .B2 1.437 
13 ,79 1.227 .62 .377 .63 .411 ,47 .071 .56 .215 .70 .705 
14 ,7B 1.161 .62 .377 .63 ,411 .46 .060 ,55 ,195 .6B .611 
15 ,7B 1.161 .63 .411 ,60 .315 .46 .060 ,53 .15B .67 .567 
16 ,77 1.097 .62 .377 .5B .261 .46 ,06Q .52 .141 .67 .567 
17 .76 1.035 .62 ,377 ,5B .261 ,47 .071 .52 .141 .69 .657 
lB ,76 1.035 .62 .377 .56 .215 .46 .060 .55 .195 .73 .861 
19 ,77 1.097 .62 .377 .55 .195 .47 .071 .50 .• 110 .76 1.035 
20 ,.76 1.035 .61 .345 .55 .195 ,47 .071 .50 .110 ,75 ,975 
21 ,74 .917 .61 .345 .56 .215 ,46 .060 .56 .215 .B6 1.752 
22 ,74 ,917 .60 ~315 ,57 .237 .46 .060 .54 .176 .B9 2.019 
23 .74 .917 .60 ,315 .56 .215 .46 .060 .56 .215 .B6 1.752 
24 ,73 .B51 .60 .315 ,56 .215 .45 .. .050 .57 ,237 .86 l.'152 
25 .72 .Bo7 .59 .2B7 ,56 .215 .45 .050 .57 .237 .B2 1.43'( 
26 .73 .B51 .60 ,315 ,55 .195 ,45 .050 .67 .567 .74 .917 
27 ,73 .B51 .59 .2B7 ,54 .176 .45 .050 .63 .411 .B6 1.752 
2B .72 .Bo7 ,59 .2B7 ,54 ,176 .45 .050 .63 .411 l.4B 14.660 
29 ,73 .B51 .53 .15B ,45 .050 .60 .315 1.12 5.240 
30 ,72 .B07 .52 .141 ,45 .050 .5B .261 .91 2.215 
21 ,72 .Bo~ .22 .141 ·2B .261 
sec-m da 26.72• 12.2zo z.260 2.202 6.714 24.;;;37 

Jul;! August Se~tember October November December 
1 .• 86 1.75 2.65 102,30 2,1 53.10 1.76 26.99 ,95 2.660 .83 i.512 
2 1.21 6.90 2.62 9B.67 2.2B 63.32 2,45 79,70 .93 2~430 .B4 1.589 
3 ,95 2.66 2,94 142.30 2.oB 47.06 1.96 38.81 .91 2.215 .84 i.589 
4 1.30 9,05 3.09 16B.oo 1.90 35.00 1.84 31.42 .92 2.320 .87 1.838 
5 1.43 12.92 2.61 97.48 2.30 65.10 1.74 25.95 .90 2.115 .84 1.589 
6 1.66 22.06 2.33 67.B3 2.34 68,76 1.66 22.06 .90 2.115 .82 1.437 
7 1..51 15,78 3.05 162.00 2.66 103,54. 1.56 17.74 .90 2.115 .Bo 1.295 
8 1.28 8.52 2.86 130.30 2,57 92.82 1.51 15.78 .90 2.115 .79 1.227 
9 1.53 16.55 2.64 101.08 2,95 143.80 1.46 13.94 .89 2.019 .78 1.161 

10 1.46 13.94 2.60 96.30 2,30 65.10 l,4o 11.95 .89 2.019 ,77 1.097 
11 1.46 13.94 2.34 68.76 2,02 42.87 1.37 11.03 ,90 2.115 .77 1-097 
12 1.61 19.83 2.50 85.00 1.92 36.24 1,33 9.87 .94 2.540 .76 1.035 
13 1.52 16.16 2.54 89,42 1,89 34.39 1,28 B.52 .96 2.780 • '15 .975 
14 1,55 17.34 2.20 56.40 1,78 28,06 1.26 8.01 .91 2.215 .74 .917 
15 1.61 19.83 2.20 . 56,4o 1,77 27.52 1.24 7,54 .89 2.019 .74 ,917 
16 1.64 21.15 2.39 . 73.60 2~48 82.85 1.22 7.11 .88 1.927 ,73 .851 
17 1.50 15.40 3.50 245.00 1,96 38,81 1.18 6.32 .88 1.927 .72 .807 
18 1.62 20.26 3.13 174.50 1.79 28.60 1.16 5.96 .8B 1.927 .72 .807 
19 1.74 25,95 2.96 145.40 1.94 37,51 1.13 5.42 .86 1.752 .72 .807 
20 1.78 28.06 3.09 168,oo 1,69 23,47 1.08 4.56 .86 1.752 .71 7•·0: . ;; .; 
21 1.58 18.56 2.56 91.6B 1.78 28,06 1,06 4.23 .88 1,927 ,71 .755 
22 1.57 18.15 2.32 66.91 1.87 33.18 1.08 4.56 .88 1.927 .72 .807 
23 1.68 22.99 2.16 53,10 1.90 35,00 1.06 4.23 1.00 3.320 .72 .807 
24 2.46 80.74 2.13 50.74 2,08 47.06 1.04 3,91 ,97 2.910 ,72 .807 
25 2.13 50.74 1.98 40.14 1.88 33.78 1,06 4.23 .90 2.115 .70 .705 
26 2.24 59.82 2.06 45.65 1.74 25.95 1.05 4.07 .92 2.320 ,70 .705 
27 2.62 98.67 2.26 61.56 1.64 21.15 1.03 3.76 .86 1.752 .69 .657 
2B 2.64 101.08 3.30 204.90 1.57 18.15 1.10 4.90 .84 l.5B9 .68 .611 
29 2.16 53.10 2.77 117.70 1.56 17,74 .98 3.04 .90 2.115 .68 .611 
30 2.00 41.50 2.29 64.21 1.57 18.15 .• 98 3.04 .84 1.589 .68 .611 
21 2.42 z6.61 2.26 zo.66 ·26 2.z8 .69 • ~.2.'Z. 
sec-m d.a 220.01 2.197,29 1,296.14 401.22 64.641 31._Q_l,2 



TABLE 2.~2 
Daily Gage Height,.rn meters, and Discharge, in second-metersi 

Leza River near Jiga, Ethiopia--Year Ending 3lj 1962 

Da;i: G.H. Disch. G.H. Disch •. G .H •.. Disch. G.H. Disch. G.H •. Disch. G.H. Disch, 
Jar.uar;i: Februar;i: March A:eril Ma;i: June 

l .32 .55 .26 .29 .23 .20 .20 .120 .23 .262 .27 .462 
2 ,31 .50 .26 .29 .23 .20 .20 .t20 .21 .162 .23 .262 
3 ,31 .50 .26 .29 .• 23 .20 .22 .170 .21 .162 .23 .262 
4 .30 .45 .• 24 .23 .22 .J. 7 .21 .).40 .25 .362 .26 .• 412 
5 .30 .1+5 .24 .23 .24 .23 .21 .140 .20 .112 ,25 .362 
6 .29. ,40 .24 .23 .~3 .20 .21 .140 .21 .162 .24 .312 
7 ,30 •. 45 .24 .23 .23 .20 .21 .140 .23 .262 .25 .362 
8 .30 .45 .25 .26 .23 .20 .21 .140 .22 .212 .23 .262 
9 .30 .45 .25 .26 .23 .. 20 .25 ;260 .23 .262 .23 .262 

10 .29 ,40 .23 .20 .23 •.i!O ,21 .140 .22 ~212 .22 .212 
11 .29 .40 .24 .23• .23 .20 .21 .140 .22 .212 .22 .212 
12 .29 .40 .24 .23 .24 .23 .21 ;140 .21 .162 .22 .212 
13 .28 .36 .25 •. 26 •. 23 •. 20 .20 .120 .21 .162 .22 .212 
14 •• 28 .36 .24 .23 .23 .20 .20 .120 .21 .162 .22 .212 
15 .28 .36 .24 .23 .22 .17 .20 ;120 .21 .162 ,24 .312 
16 .28 .36 .24 .23 .22 .17 ."21 .140 .25 .362 .22 .212 
17 .28 .-36 .24 .23 .22 ,17 .20 .120 .20 .112 .22 .212 
18 .28 .36 .24 .23 .23 .20 •. 20 .120 .19 .072e .24 .312 
19 .28 .36 .23 .20 .21 .14 .21 •. 140 .19 .072e .24 .312 
20 .27 .32 .24 .23 ,23 ,20 •. 20 •. 120 .18 •. 032e .24 .312 
21 .27 .32 .24 •. 23 .23 ,20 •. 20 •. 120 .18 .032e .22 .212 
22 .27 •. 32 .24 .• 23 .22 ,.17 •. 20 .112 .20 ;112 ;24 .312 
23 .27 .32 .24 .23 •. 22 ,17 •. 20 • .112 .19 .072e .24 .312 
24 .26 .29 .23 .20 .22 ,,17 • .20 .112 .19 .072e .24 .312 
25 .26 .29 .23 .20 .22 ,.17 ,.20 •. 112 .19 .072e .24 .312 
26 .26 .29 .24 .23 •. 20 ,12 ,20 .112 .19 .072e .24 .312 
27 .26 .29 .23 .20 .21 ,14 .20 .112 .19 .072e .24 .312 
28 .26 .29 .23 .20 .. 22 ,17 .20 .112 .23 .262 ,33 .812 
2S .26 .29 .21 • .14 ,;20 ~112 .2:; .262 .30 .622 

.30 .26 .29 .21 .14 .21 :.162 .22 .212 .30 .622 
31 .26 .29 .22 .1~ .24 ·~12 sec-m a:a J.J. .• ,.::: 6 •. ;3 ;2.6 .. ' 3 •. 968 2· •. ~32 2.s2~ 

· Jul;i: Ausust SeStember · October November December 
1 .• 30 .• 62 .81 7.09 .8. 8,42 .35 ,952 ' 
2 ,34 .88 .78 6.54 • 74 5 ..• 84 .28 .512 
3 .33 .81 .83 7,47 ,69 4.oo .26 .412 
4 .3, .:g~ 1.24 16,84 ,68 4,84 .30 .622 g . ',3 .98 10 .• 40 ,78 6',54 .30 .622 

,35 .95 .92 9 •. 20 ,92 9.20 .28 .512 

~ ·~6 1.01 •16 10.00 :§~ §:g8 .• 26 ·.4g2 .• 7 1.1 1. 0 13.20 .25 .3 2 
9 .64 4,22 1.04 11.70 1,14 14.24 .26 .412 

10 ·g6 4.~2 ·§2 a:~8 l,06 l2.g4 .2~ .!+12 
ll • 5 4, 7 • 0 .9 8. 0 .2 .512 
12 .66 4.§2 .g4 ~:8~ .68 4,8~ .2~ .• 462 

i~ .66 4. 2 • 6 .6g 4,6 .2 ·~12 
.6~ 4.07 '.7l 6,3~ .6 4,g4 .26 • 12 

15 .6 4.,22 .7 6.1 •. 6 4, 4 .26 .412 
16 ·,63 4.07 .96 10,00 .• 7g ·g·l6 .28 .512 
17 .62 3.93 1.21 16.06 .7 .54 .28 .512 
18 .63 4.07 1.16 14.76 ' ,66 4 .• 52 .26 .412 
19 .66 4.52 1.06 12,18 .64 4 .• 22 .26 .412 
20 ,59 3.52 .94 9,60 .,56 3..13 .26 .412 
21 .53 2.77 .84 7.66 ,58 3,.39 .26 .412 
22 .53 2.77 .78 6.54 .• 68 Lt ... 84 .28 .512 
23 .56 3.13 ,,74 5.84 .,66 4 .• 52 .28 .512 
24 .• 92 9.20 .67 4.68 ...• 66 4.52 .28 .512 
25 .68 4.84 .68 4.84 ..• 69 4.oo .28 .512 
26 .64 4.22 .68 4.84 .68 4.84 .28 .512 
27 .62 3.93 ,'68 4 .• 84 .66 4.52 .27 .462 
28 ·;66 4.52 .79 6.72 .• 59 3.52 .26 .412 
29 .98 10.40 1.08 12.68 ,60 3.65 .26 .412 
30 ,90 8.80 ,98 10.40 .70 5.16 .26 .412 
31 .z2 :.z.20 .20 8.80 -- .22 ·~62 
sec-m da 117.Q2 27q.i8 17Q.41 14. 32 



TABLE 2.40 
Daily Gage Height, in meter's, and Discharge, in second-meters, 

Temim River near Finote Selar!l, Ethiopia--Year Ending December 31, 1962 
" 

D& G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H; Disch. G. H,. Disch. 
Januar;:i: Februar;:i: March A12ril Ma;:i: June 

l .28 .003 .32 .008 .33 .010 
2 .29 .004 .33 .010 .32 .ooB 
3 .28 .003 .32 .008 .36 .016 
4 .27 .002 .30 .005 .36 .016 
5 .28 .003 .30 .005 .36 .016 
6 .28 .003 .32 .ooB .36 .016 
7 .29 .oo4 .35 .014 .31 .006 
8 .29 .004 .34 .012 .30 .005 
9 .29 .004 .32 .ooB .29 .004 

10 .29 .oo4 .33 .010 .29' ,004 
11 .28 .. 003 .33 .010 .29 ,004 

.12 .27 .002 .30 .005 .29 ,004 
13 .28 .003 ,30 .005 .28 ,003 
14 .28 .003 .30 .005 .28 .003 
15 .26 .002 .29 .oo4 .2B ,003 
16 .26 .002 .• 27 .002 .2B .003 
17 .26 .002 .27 .002 .30 .005 
lB .26 .002 .28 .003 .32 .008 
19 .27 .002 .29 .004 .30 .005 
20 .26 .002 .28 .003 .30 .005 
21 .26 .002 .28 .003 .28 .003 
22 .26 .002 .2B .• 003 .29 .oo4 
23 .26 .002 .29 .oo4 .29 ,004 
24 .26 .002 .28 .003 .30 .005 
25 .25 .001 .28 .003 .29 .004 
26 .25 .001 .28 .003 .29 ,004 
27 ,25 .001 .29 .oo4 .30 .005 
28 .24 .001 .34 .012 .30 .005 
29 .24 .001 .32 .008 .34 .012 
30 .26 .002 .34 .012 .34 .012 
~l .~7 ,020 
sec-m da .072 .201) .202 

Jul;:i: Au~ust Se12tember October November December 
l ,67 .720 1.27 6.16 i.49 9.20 i.36 7.340 .ilo .• 44o .4o .o4o 
2 .5B ,377 l.7B 13.78 l.43 8.32 1.76 13.460 .58 .377 .42 .056 
3 .51 .188 l.BO 14.10 .l.43 8.32 1.66 ll.B6o ,57 .347 .40 ,040 
4 .4B .12B 1.74 13.14 1.37 7.4B l.30 6.550 .56 .318 .3B .026 
5 .48 .12B l.B4 14.7B 1.52 9.65 1.25 5.900 .55 .290 .36 .016 
6 ,54 .263 1.62 11.22 1.60 10.90 1.20 5.300 .• 54 .263 ,34 .012 
7 ,74 l.09B 2.14 20.02 1.45 B.60 1.12 4.372 ,53 .237 .32 .ooB 
B .5B .•377 1.81 14.27 1,52 9,65 1.10 4.150 ,53 .237 ,31 .006 
9 .53 .237 1 .• 93 16,31 1,59 10.74 l.06 3 .• 736 .52 .212 .31 .006 

10 1.11 4.260 l.B7 15.29 1.60 10,.90 1.05 3.635 .51 .iBB ,31 ,006 
11 1.21 5.420 1.72 12.B2 1.53 9.Bo l.03 3,434 .54 .263 .31 .006 
12 1.04 3•534 l,B7 15.29 1.49 • 9.20 1.01 3.237 .50 ,166 .30 .005 
13 .Bo 1,500 l,.B2 14.44 1.42 B.lB .9B 2.950 .49 .146 .29 .004 
14 .69 .BlB 1.64 11.54 1.40 7,90 .96 2.76B .49 .146 .29 .004 
15 .64 .5BB 1.62 11.22 l.3B 7.62 .94 2.592 .4B .12B .•. 29 .004 
16 1.10 4.150 1.69 12.34 l.3B 7,62 .93 2.506 .46 .09B .29 .004 
17 .89 2.181 2.12 19.66 1.42 8.lB • 91 2.340 .46 .09B .2B .003 
18 1.27 6.160 1.94 16.4B 1.34 7.07 .BB 2.103 .45 .oB6 .2B ,003 
19 1.09 4.045 l.B9 15.63 l.30 6.55 .B6 1.949 .45 .oB6 .2B .003 
20 .90 2.260 1.77 13.62 1.22 5.54 .B4 1.797 .44 .075 .2B .003 
21 .76 1.224 1.69 12.34 i.10 4.15 .B2 1.647 .44 .075 .2B .003 
22 ,71 ,924 1.60 10.90 1.10 4.15 .Bo 1.500 .43 .065 .2B .003 
23 .66 .674 1.56 10.26 1.17 4.95 .76 1.224 .44 .075 .2B .003 
24 1.04 3,534 1.52 9.65 1,45 B.60 .74 l.09B .44 .0?5 .2B .003 
25 .BB 2.103 1.45 B.60 1.40 7 .• 90 .74 l.09B .44 .075 .2B .003 
26 l.2B 6.290 1.52 9,65 1.32 6.81 .• 72 .9Bo .44 .075 .2B .003 
27 1.43 8.320 1.50 9.35 1.18 5.06 ·.69 .BlB .40 .040 .2B .003 
2B 1.74 13 .• 140 1.45 B.60 1.09 4.05 .6B .76B .40 .040 .2s .003 
29 l.35 7.200 1.59 10.74 1,34 7.07 .66 • 671+ .40 ~040 .2B .003 
30 1.23 5.660 1.52 9,.65 1.24 5.78 .64 .5BB .40 .040 .28 .003 

l l. l • 00 1.64 ll.54 .62 .510 .2B .003 
sec-m d~_ 97,001 3 229.9'3 102. ~ • 01 • ;;> 



TABLE 2.41 
Daily Gage Hei&ht, in meters, and Discharge, in second-meters, 

Lah River near Finote Selam, Ethiopia--Year Ending December 31, 1962 

Da:£ G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch~H. Disch. 
Januar* Februar;i:: March AEril Ma:i: June 

1 .62 1. 00 .48 ;358 .49 .392 .48 ,358 .51 .509 ,59 1.09 
2 .61 1.290 .48 .358 .46 .270 .48 .358 .49 ,392 .62 1.40 
3 • 61 1.290 .11·9 . .392 .47 .314 .47 .314 .50 .447 .80 4.20 
4 .61 1.290 .48 .358 .49 .392 .49 .392 .50 .447 .62 1.40 
5 .60 1.180 .47 .314 .47 .314 .48 .358 .51 .509 .70 2.43 
6 .60 1.180 .48 .358 .47 .314 .49 ,392 .53 .634. .69 2.29 
7 .60 1.180 .48 ,358 .48 ,358 .49 ,392 ,53 .634 .67 2.01 
8 ,59 1.090 .48 .358 .50 .447 .48 ,358 ,53 .634 .67 2.01 
9 .59 1.090 .50 .447 .50 .447 .48 .358 .54 .697 .67 2.01 

10 .59 1.090 .50 ,41+7 .50 .447 .48 .358 ,53 .634 .68 2.15 
11 .58 1.010 .49 .392 .50 .447 .49 ,392 .53 .634 .64 1.62 
12 .58 1.010 .48 ,358 .50 .447 .49 .392 .52 ,571 .61 1.29 
13 .57 ,926 .47 .314 .50 .447 .48 .358 .50 .447 .64 1.62 
14 .56 .842 .47 .314 .50 .447 .49 ,392 .52 ,571 .60 1.18 
15 .56 .842 .47 .314 .49 .392 .48 .358 ,52 .571 .68 2.15 
16 .55 .760 .47 .314 .49 .392 .49 ,392 .51 .509 .84 5.07 
17 ,55 .760 .47 .314 .48 .358 .48 .358 .50 .447 .68 2.15 
18 ,54 .697 .47 .314 .48 .358 .48 .358 .50 .447 .67 2.01 
19 .54 .697 .47 .314 .48 .358 .48 .358 .50 .447 .72 2.75 
20 ,53 .634 .48 ,358 .49 .392 .48 .358 .51 .509 ,79 4.01 
21 .52 .571 .48 .358 .49 ,392 .49 .392 .52 ,571 .78 3.82 
22 .52 .571 .49 .392 .48 .358 .48 ,358 .51 .509 .72 2!75 
23 .52 ,571 .48 ,358 .48 .358 .48 .338 .51 .509 .70 2.43 
24 .52 .571 .47 .314 .49 ,392 .49 ,392 .66 1.870 .83 4.85 
25 .52 .571 .47 .314 .49 .392 .48 ,358 .65 1. 7110 .73 2.91 
26 .52 ,571 .48 .358 ,49 .392 .43 .358 .62 1.400 .70 2.43 
27 ,52 .571 .48 ,358 .117 .314 .48 .358 .54 .697 .79 4.01 
28 .51 .509 .47 .314 .48 .358 .48 .358 • .54· .697 .86 5.52 
29 .51 .509 ' -- .48 ,358 .49 .392 ,55 .760 1.02 9,97 
30 .50 .447 .47 .314 .49 ,392 .64 1.620 .94 7,57 
l· .49 . 92 .4 • 111 .62 1.400 

sec-m da 2 .112 11. 72 11.070 22. 62 91.10 
Jul:i: Au~ust SeEteraber October November December 

1 1.20 16.3 1.21 16.6 1.27 19.0 1.15 14.40 .69 2.29 .62 i.4oo 
2 1.84 45.1 1.26 18.6 l.38 23.5 1.38 23.50 .68 2.15 .62 i.4oo 
3 1.24 17.8 1.37 23.1 1.46 27.1 1..32 21.00 .66 1.87 .62 1.400 
4 1.39 24.o 1.38 23.5 1.45 26.7 1.25 18.20 .66 1.87 .62 1.400 
5 1.29 19.8 1.42 25.3 1.47 27.5 1.24 17.80 .65 1.74 .62 1.400 
6 1.30 20.2 1.27 19.0 1.40 24.5 1.19 15.90 .64 1.6"2 .60 1.180 
7 1.32 21.0 1.36 22.7 1.41 24.9 1.09 12.20 .63 1.51 .60 1.180 
8 1.18 15.5 l.35 22.3 1.78 42.1 1.00 9,35 .63 1.51 .60 1.180 
9 1.25 18.2 1.31 20.6 2.05 56.0 ,99 9.05 .63 1.51 .60 1.180 

10 1.32 21.0 1.63 34.7 1.30 20.2 .95 7.85 .63 1.51 .59 1.090 
11 1.26 18.6 1.64 35.2 1.24 17.8 ,93 7.29 .64 1.62 .58 1.010 
12 1.26 18.6 1.71 38.6 1.19 15.9 .92 7.01 .64 1.62 .56 .842 
13 l.33 21.4 1.65 35,7 1.19 15.9 .89 6.21 .67 2.01 ,55 .760 
14 1.35 22.3 1.75 40.6 1.18 15.5 .86 5,52 .66 1.8'.' .•. 54 .697 
15 1.34 21.8 1.63 34.7 1.18 15.5 .84 5.07 .64 1.62 .53 .634 
16 1.50 28.9 1.58 32.4 1.18 15.5 .83 4.85 .63 1.51 ,53 .634 
17 1.37 23.1 1.73 39.6 1.15 14.4 .81 4.41 .64 1.62 .52 .571 
18 1.40 24.5 1.68 37.1 1.17 15.1 .Bo 4.20 .64 1.62 .52 .571 
19 1.95 50.8 1.54 30.6 1.12 13.2 .78 3.82 .63 1.51 .52 .571 
20 1.44 26.2 1.46 27.1 1.05 10.9 .78 3.82 .62 1.40 .52 .571 
21 1.50 28.9 1.42 25.3 .98 8.8 .76 3.44 .62 1.40 .52 ,571 
22 1.38 23.5 1.22 17.0 .98 8.8 ,75 3,25 .62 1.40 .52 ,571 
23 1.12 13.2 1.28 19.4 1.62 34.2 ,75 3~25 .63 1.51 .52 .571 
24 1.31 20.6 1.17 15.1 1.50 28.9 .75 3.25 .68 2.15 .52 .571 
25 1.13 13.6 1.16 14.7 1.18 15.5 .76 3.44 .64 1.62 .51 .509 
26 1.86 46.1 l.30 20.2 1.15 14.4 .76 3.44 .64 1.62 .51 .509 
27 1.70 38.1 1.27 19.0 1.09 12.2 ,75 3.25 .62 1.40 .51 .509 
28 1.56 31.5 1.70 38.1 1.04 10.6 .74 3.08 .62 1.40 .51 ,509 
29 1.32 21.0 1.42 25.3 1.20 16.3 .72 2,75 .62 1.40 .51 .509 
30 1.22 17.0 1.26 18.6 1.30 20.2 .71 2.59 .62 1.40 .51 .509 
1 1.1 14.4 1.40 24. 0 2.43 1 • 0 

7 ~.o 12.2 11.0 2~2· 2 22.21 



TABLE 2.42 
Daily Gage Height, in meters and Discharge, in second-meters, 

Arera River near Finote Selam, Ethiopia--Year Ending December 31, 1962 

Da;i: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch; 
Januar;i: Februar;i: March AEril Ma;i: June 

l .26 .094 .24 .070 .24 .070 .29 .103 .35 .225 .29 .103 
2 .26 .094 .24 .070 .24 .070 .28 .088 .31 .137 .30 .120 
3 .26 .094 .24 .070 .24 .070 .28 .088 ,30 .120 .86 4.758 
4 .26 .094 .24 .070 .24 .070 .28 .088 .28 .088 .34 .200 
5 .26 .094 .24 .070 .24 .070 .28 .088 .29 .103 .31 .137 
6 .26 .094 .24 .070 .24 .070 .28 .088 ,30 .120 .30 .120 
7 .26 .094 .24 .070 .24 .070 .28 .088 .29 .103 .31 .137 
8 .26 .094 .24 .070 .24 .070 .28 .088 • 30 .120 . .30 .120 
9 .26 .094 .24 .070 .25 .081 .28 .088 .29 .103 .32 .156 

10 .26 .094 .24 .070 .24 .070 .28 .088 .28 .088 .30 .120 
11 .26 .094 .24 .070 .25 .081 .28 .088 .28 .088 .30 .120 
12 .26 .094 .24 .070 .25 .081 .28 .088 .28 .088 .30 .120 
13 .26 .094 .24 .070 .25 .081 .28 .088 .28 .088 .32 .156 
14 .26 .094 .24 .070 .25 .081 .28 .088 .28 .088 .30 .120 
15 .26 .094 .24 .070 .24 .070 .28 .088 .28 .088 .29 .103 
16 .26 .094 .24 .070 .24 .070 .28 .088 .27 .075 .32 .156 
17 .25 .081 .24 .070 .24 .070 .28 .088 .27 .075 .34 .200 
18 .25 .081 .24 .070 .24 .070 .28 .088 .27 .075 .31 .137 
19 .25 .081 .24 .070 .24 .Q70 .28 .088 .24 .046 .30 .120 
20 .25 .081 .24 .070 .24 .070 .28 .088 .29 .103 .30 .120 
21 .25 .081 .24 .070 ~24 .070 .28 .088 .28 .088 .29 .103 
22 .25 .081 .24 .070 .28 .088 .27 .075 .28 .088 .30 .120 
23 .25 .081 .24 .070 .29 .103 .27 .075 .28 .088 .29 .103 
24 .25 .081 .24 .070 .29 .103 .27 .075 .28 .088 .30 .120 
25 .25 .081 .24 .070 .29 .103 .27 .075 .28 .088 .30 .120 
26 .25 .081 .24 .070 .29 .103 .27 .075 .28 .088 .31 .137 
27 .25 .081 .24 .070 .28 .088 .27 .075 .29 .103 .36 .250 
28 .25 .081 .24 .070 .28 .088 .27 .075 .28 .088 .37 .277 
29 .25 .081 .28 .088 .30 .120 .28· .088 .30 .120 
30 .25 .081 .28 .088 .32 .156 .34 .200 .32 .156 

l .24 .070 .28 .088 .2 .10 
sec-m da 2.70 1.2 0 2. 2 2. 3.092 . 29 

Jul;i: Au!llust . SeEtember October November December 
l .34 .200 .51 • 872 .44 .509 .34 .200 .33 .177 .30 .120 
2 .36 .250 .83 4.292 .46 ,594 .67 2.198 .33 .177 .32 .156 
3 1.79 32.752 .45 .550 .43 .470 .52 .936 .33 .177 .32 .156 
4 .52 .936 .52 • 936 .59 1.466 .56 1.226 .33 .177 .32 .156 
5 .75 3.150 .46 .594 .59 1.466 .42 .433 ,33 .177 .31 .137 
6 .38 .305 .50 .810 .48 .694 .38 .305 .32 .156 .30 .120· 
7 .37 .277 .60 1.550 .61 1,636 .38 .305 ,32 .156 .30 .120 
8 .32 .156 .71 2.642 ,79 3,705 .38 ,305 ,32 .156 .30 .120 
9 .44 .509 .61 1.636 .76 3,785 .38 .305 ,32 .156 .30 .120 

10 .49 .750 ,59 1.466 .54 1.076 ,37 .277 ,32 .156 .30 .120 
11 .53e 1.004 .50. .810 .48 .694 .38 .305 ,35 .225 .30 .120 
12 .58 l.384 .67 2.198 .45 .550 .37 .277 .38 .305 .30 .120 
13 .61 1.636 .53 1.004 .41 .398 .37 .277 .36 .250 ,30 .120 
14 .56 1.226 .53 1.004 .41 ,398 .37 .277 .34 .200 .30 .120 
15 .61 1.636 .92 5.776 .40 .365 .37 .277 .32 .156 .30 .120 
16 .70 2.525 .74 3.017 .46 .594 .36 .250 ,30 .120 .30 .120 
17 .78 3.562 .79 3.705 .45 .550 .36 .250 .30 .120 .30 .120 
18 .67. 2.198 .75 3.150 .44 .509 .36 .250 .30 .120 .30 .120 
19 1.35 16. 700 .69 2.412 .42 .433 .35 .225 .30 .120 .30 .120 
20 .44 .509 .49 .750 .40 .365 .35 .225 .30 .120 .30 .120 
21 .41 .398 .46 ,594 .41 ,398 .35 .225 .30 .120 .30 .120 
22 .39 .334 .45 ,550 .41 .398 .34 .200 ,30 .120 .29 .103 
23 .42 .433 .45 .550 .40 .365 .34 .200 .32 .156 .29 .103 
24 .46 .594 .43 .470 .39 .334 .34 .200 .32 .156 .29 .103 
25 .58 1.384 .45 .550 .40 .365 .34 .200 .32 .156 .29 .103 
26 .59 1.466 .46 .594 ,39 ,334 .34 .200 • 32 .156 .29 .103 . 
27 .56 1.226 .44 .509 .39 .334 .34 .200 .31 .137 .29 .103 
28 .51 .872 .43 .470 .38 .305 .34 .200 .30 .120 .29 .103 
29 .46 .594 , lf 3 .ti.70 .40 .365 ,34 .200 ,30 .120 .29 .103 
30 .42 .433 .46 .594 .40 .365 .33 .177 .30 .120 .29 .103 
l • 2 .. 9 6 .60 1. 0 .17 • 0 .120 

o.~~2 .072 11.2 2 3. 92 



TABLE 2.42 
Daily Gage Height, in meters," and Discharge, in second-meters, 

Debohila River near Bure, Ethiopia--Year Ending December 31, 1962 

Da;l G .H. Disch. G.H. Disch. G.H. Disch. G;H. Disch. G.H. Disch. G.H. Disch. 
Januar;r Februar;l March ..<Eril Ma;z June 

1 .26 .bl+ .23 .53 .19 .41 .47 .397 .46 .366 .64 . 934 
2 .26 .64 .22 .50 • 20 .44 .47 .397 . .45 .335 .53 .5B3 
3 .27 .67 .21 .47 .19 .41 .4B .42B .46 .366 .63 .B99 
4 .26 .64 .20 .44 .20 .44 .4B .42B .45 .335 .65 .970 
5 .25 .60 .21 .47 .19 .41 .4t. .42B .45 .335 .63 .B99 
6 .24 .57 .20 .44 .19 .41 • 4:) .366 .45 .335 .54 .614 
7 .24 .57 .20 .44 .20 .44 ·'+7 .397 .47 .397 .54 .614 
B .26 .64 .20 .44 .19 .41 ,46 .366 .49 .459 .52 .552 
9 .24 .57 .19 .41 .20 .44 .46 .366 .4B .42B .53 .5B3 

10 .24 .57 .20 .44 .1B .3B .46 .366 .47 .397 .Bl i.546 
11 .20 .44 •. 1B .3B .19 .41 .46 .366 .47 ,397 .71 l.1B6 
12 .22 .50 .lB .3B .19 .41 .47 .397 .46 .366 .53 .5B3 
13 .20 .44 .16 .32 .19 .41 .46 .366 .46 .366 ;53 .5B3 
14 .20 .44 .19 .41 .19 .41 .46 .366 .47 .397 .53 .5'33 
15 .20 .44 .18 .3B .19 .41 .46 .366 .47 .397 .51 .521 
16 .21 .47 .16 .32 .19 .41 .47 .397 .46 .366 .55 .645 
17 .20 .44 .1B .3B .19 .41 .47 .397 .46 .366 1.06 2.446 
lB .20 .44 .19 .41 .18 .3B .46 .366 .46 .366 .B7 1.762 
19 .22 .50 .20 .44 .20 .44 .47 .397 .45 .335 .56 .676 
20 .22 .50 .19 .41 .20 .44 .46 .366 .1;6 .366 .56 .676 
21 .22 .50 .19 .41 .20 .44 .46 .366 .46 .366 .55 .645 
22 .20 .44 .lB .3B .19 .41 .46 .366 .4B .42B .59 .769 
23 .22 .50 .20 .44 .20 .44 .45 .335 .47 ,397 .52 .552 
24 .22 .50 .20 .44 .20 .44 .45 .335 ,57 ,707 .54 .614 
25 .22 .50 .19 .41 .49 .46 .45 ,335 .66 1.006 . ~54 .614 
26 .22 .50 .20 .44 .4B .43 .45 .335 .51 .521 .• 53 .5B3 
27 .22 .50 .20 .44 .4B .43 .45 .335 .49 .459 .G3 .B99 
2B .22 .50 .19 .41 .4B .43 .45 ,335 .49 .459 .52 ,552 
29 .22 .50 .47 .40 .45 .335 .4B .42B .76 1.366 
30 .22 .50 • 46 .37 .45 .335 .54 . .614 .99 2.194 
31 .21 .47 .47 .40 .62 -~70 
sec-m da 16.13 11.7!! 12.92 11.132 13.-20 26.642 

Jul;l Au5ust Se~tember Octobe!' November December 
1 .93 1.97!! 1.20 2.950 1.0 2.446 1.11 2.626 .62 -:B65 -:-5'3 .58"3 
2 • 92 1.942 1.22 3.024 1.02 2.302 1.40 3.720 .60 .Boo .52 .552 
3 .77 1.402 l.5B 4.422 1.04 2.374 1.03 2.338 .59 .769 .52 .552 
4 e 3.174 1.76 5.124 1.04 2.374 1.07 2.4B2 .61 .B32 .50 .490 
5 e 5.0B5 l.8B 5.592 LOB 2.51B 1.10 2.590 ,56 .676 .51 .521 
6 e 7.107 2.39 7.657 l.OB 2.51B .92 1.942 .56 .67q .52 .552 
7 e 9.279 1.92 5.74B 1.16 2.Bo6 .BB l.79B .54 .614 .52 ,552 
B 3.26 11.532. 1.20 2.950 1.20 2.950 .B6 1.726 .54 .614 .51 .521 
9 3.21 11.297 1.25 3.136 1.07 2.4B2 .B4 1. 651i .54 .614 .52 .552 

10 3.36 12.002 3.12 l0.8B2 1.05 2.410 .Bl 1.546 .55 .645 .52 .552 
11 3.39 12.143 1.41 3.759 1.01 2.266 .Bo 1.510 .54 .614 .52 .552 
12 2.26 7.107 l.3B 3.642 1.02 2.302 ,77 1.402 .54 .614 .51. .521 
13 2.30 7.275 1.40 3.720 1.02 2.302 .77 l.4o2 .54 .614 .52 .552 
14 2.32 7.359 1.57 4.3B3 1.03 2.33B .74 1.294 .55 .645 .50 .490 
15 . 2.36 7.52B 1.51 4.149 1.02 2.302 .72 1.222 .54 .. 614 .50 .490 
16 2.39 7.657 1.71 4.929 1.02 2.302 .70 1.150 .54 .614 .49 .459 
17 3.96 14.922 1.56 4.344 1.04 2.374 .69 1.114 .• 54 .614 .50 .490 
lB 3.B3 14.311 1.46 3,954 1.04 2.374 .68 l.07B .54 .614 .49 .459 
19 l.5B 4.4:22 l.3B 3.642 1.00 2.230 .6B i.07B .53 .583 .50 .490 
20 1.25 3.136 1.33 3.447 .9B 2.15B .67 1.042 .52 .552 .51 .• 521 
21 1.21 2.9B7 l.2B 3.252 • 97 2.122 .66 1.006 .4B .42B .50 .490 
22 1.10 2.590 1.20 2.950 • 96 2.0B6 .66 1.006 ·.47 .397 .50 .490 
23 1.02 2.302 1.16 2.Bo6 ,99 2.194 .66 1.006 ,53 .5B3 .51 .521 
24 1.75 5.085 1.lB 2.B7B 1.04 2.374 .65 • 970 .53 .5B3 .50 .490 
25 l.OB 2.51B 1.23 3.061 . 1.06 2.446 .64 • 934 .52 .552 .51 .521 
26 1.42 3.79B 1.24 3.09B 1.02 2.302 .63 .B99 .52 .552 .50 .490 
27 1.46 3.954 1.12 2.662 .9B 2.15B .63 .B99 .51 .521 .49 .459 
2B 2.lB 6.774 1.06 2.446 .96 2.0B6 .62 .B65 .50 .490 .50 .490 
29 1.36 3.564 1.11 2.626 .9B 2.15B .62 .B65 .52 .552 .50 .490 
30 1.24 3·.09B 1.16 2.Bo6 ,93 l.97B .62 .B65 .51 .521 .51 .521 
21 l.2B 4.422 1.14 2.724 .61 .Bt2" ·21 .221 
sec-m da 191.750 122.77"3 70.0"32 44.8 l i8."362 1S.Q"34 



TABLE 2.44 
Daily Gage Height, ,in meters, and Discharge, in second-meters, 

S~lale River near Bure, Ethiopia--Year Ending December 31, 1962 

Dal G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januarl Februarl March AEril ~ June 

l .38 .215 .32 .115 .40 .261 .29 .14 ~ .'11 . 38 . 21!" 
2 .3B .215 .32 .115 .40 .261 .30 .15 .26 .11 .37 .26 
3 .3B .215 .32 .115 .30 .090 .30 .15 .26 .11 .3B .2B 
4 .3B .215 .33 .129 .40 .261 .2B .13 .26 .11 .3B .2B 
5 .36 .177 .32 .129 .40 .?.61 .29 .14 .2B .13 .46 .46 
6 .36 .177 .32 .129 .40 .261 .27 .12 .2B .13 .39 .30 
7 .36 .177 .32 .129 ,3B .215 .27 .12 .2B .13 .39 .30 
B ,35 .160 .32 .129 .40 .261 .27 .12 .2B .13 .36 .24 
9 . .34 .144 .31 .102 .40 .261 .27 .12 .28 .13 ,37 .26 

10 .33 .129 .31 .102 .40 .261 .27 .12 .2B .13 .37 .26 
11 .32 .115 .30 .090 .40 .261 .27 .12 .27 .12 .36 .24 
12 .33 .129 .30 .090 .40 .261 .27 .12 .27 .12 ,37 .26 
13 .30 .090 .36· .177 .40 .261 .26 .11 .2B .13 ,36 .24 
14 ,33 .129 .36 .177 .40 .261 .25 .10 .29 . lit .3B .2B 
15 .33 .129 .35 .160 .40 .261 .27 .12 .30 .15 . :;;6 .24 
16 .33 .129 .30 .090 .40 .261 .2B .13 .29 ,14 ,38 .2B 
17 .32 .115 .30 .090 .40 .261 .28 .13 .. 29 ~14 .39 .. 30 
lB .34 .144 • 31f .144 .40 .261 .2B .13 .2B .13 .38 .2B 
19 .34 .144 .3B .215 .. 40 .261 .2B .13 .2B .13 , lt6 .46 
20 .33 .129 .32 .115 .40 .261 .28 .13 .32 .17 .40 .32 
21 .32 .115 .33 .129 .40 .261 .27 .12 .31 .16 .37 .26 
22 .33 .129 .32 .115 .40 .261 .27 .12 .30 .15 .40 .32 
23 .33 .129 .32 .115 .41 .2B7 .27 .12 .30 .15 .39 .30 
24 .32 .115 .3B .215 .3B .215 .26 .11 .31 .16 ,39 ,30 
25 .33 .129 .39 .237 .37 .195 .27 .12 .32 .17 .3B .2B 
26 .32 .115 .39 .237. ,30 .150 .26 .11 .32 .17 ,38 .2B 
27 .33 .129· .39 .237 .30 .150 .25 .10 .37 .26 .36 .24 
2B .34 .144 , ltO .261 .30 .150 .26 .11 ,36 .24 ,37 .26 
29 ,33 .129 -- .30 .150 .27 .12 .38 .28 .38 .2B 
30 .33 .129 .29 .140 .26 .11 .43 .3B .41 .34 
21 .32 .115 .20 .120 .39 .30 
sec-m da 4.455 4.088 7.112 3.67 5.07 B.~8 

Jull August SeEtember October November ·--December 
l .41 . 3'+ .72 i.47 . 92 2.b"c5 ,59 .89 :34--·---. 2o 729 .111 
2 .44 .40 .Bo l.BB .73 1.52 .58 .B5 .34 .20 .29 .14 
3 .49 .55 .70 1.37 .66 1.17 .60 . 93 ,35 .22 ,29 .14 
4 .52 .64 ,77 1.72 1.09 3,73 .5B .B5 .35 .22 .29 .14 
5 .49 .55 1.04 3.3B .61 .97 .61 ,97 .35 .22 .30 .15 
6 .52 .64 .B4 2.12 .5B .85 .60 • 93 .34 .20 .30 .15 
7 .54 ,70 .B2 2.06 .6B 1.27 .5B .85 ,28 .13 .30 .15 
8 .64 1.09 .81 1.94 .7B 1.77 .58 .B5 .28 .13 .30 .15 
9 .56 .77 .79 l.B2 '.72 1.47 .5B .85 .28 .13 .30 .15 

10 ;57 .81 .87 2.30 .64 1.09 ,59 .89 .28 .13 .29 .14 
11 .59 .89 .76 1.67 .6B 1.27 .58 .85 .28 .13 .29 .14 
12 .79 J..82 ] .oo 3.10 .6B 1.27 .59 .89 .29 .14 ,30 ~15 
13 .86 2.24 .72 J..47 .72 1:47 .59 .89 .28 .13 .30 .15 
14 • 90 2.4B .74 1.57 .60 • 93 .52 .64 .24 .. 09 .30 .15 
15 .82 2.00 .86 2.24 .61 • 97 .50 .5B .24 . o:i . :>'.' .14 
16 • 96 2.48 .92 2.60 .64 1.09 .50 .58 .24 .09 .30 .. 15 
17 .83 2.06 .82 2.00 .63 1.05 .48 .52 .24· .09 .29 .14 
18 .Bo 1.88 .77 1.72 .62 1.01 .47 .49 .23 .08 .30 .15 
19 .69 l.32 .75 1.62 .62 1.01 .47 .49 .25 . lC .30 .15 
20 .62 1.01 .71 1.42 .64 1.09 .46 .46 .26 .11 .28 .13 
21 .70 l.37 .70 1.37 .63 1.05 .46 .46 .25 .10 .29 .111 
22 .70 l.37 .B3 2.06 .63 1.05 .44 .40 .28 .13 .2B .13 
23 .70 l.37 .69 1.32 .• 60 .93 .40 .32 .26 .11 .28 .13 
24 .70 1.37 .73 1.52 .67 1.22 .40 .32 .28 .13 .29 .14 
25 .68 1.27 .70 1.37 .67 1.22 .39 .30 .28 .13 ,29 .14 
26 .74 1.57 . 71. 1.42 .62 1.01 .38 .2B .28 .13 .29 .14 
27 .72 1.47 .66 1.17 .63 1.05 .37 .26 .29 .14 .29 .14 
2B .67 1.22 .Bo LBB .64 1.09 .37 .26 .30 .15 .29 .. 14 
29 .65 1.13 .83 2.06 .65 1. 1.3 .36 .24 .29 .14 .29 .14 
30 .64 1.09 .83 2.06 .66 1.17 .35 .2.2 .29 .14 .29 .14 
31 ,79 l.B2 .Bo l.B8 ·32 . .22 .29 .14 

0

_28.52 --.. ------- 4.13 4.'+2 sec-m da 29°72 27-52 lll.53 



TABLE 2.4,2 
Daily Gage Height, i~ meters, and Discharge, in second-meters, 

Fettam River at Teltelle, Ethiopia--Year Ending December 31, 1962 

Da;r G.H. Disch. G.H. Disch. G.H. Disch. G.H. Dir.ch. G.H. Disch. G.H. Disch. 
Januar;r Februar~ March AEril Ma;r Ju·ne 

l .75 1.04 . 72 • 4 .69 .67 .63 .62 .68 .62 .B4 l.B3 
2 .75 1.04 .72 .B4 .6B .62 .6B .62 .67 .57 .71 .7B 
3 ,79 1.34 .72 .B4 .69 .67 .6B .62 .6B .62 .77 l.lB 
4 .7B 1.26 .71 .7B .69 .67 .67 .57 .6B .62 . 93 3.11 
5 .7B 1.26 .72 .B4 .70 .72 .66 .52 .69 .67 .90 2.62 
6 .7B 1.26 .71 .7B .6B .62 .67 .57 .70 .72 .92 2.94 
7 ,77 l.lB .71 .7B .69 .67 .67 .57 .70 .72 .B4 i'.B3 
8 .76 1.11 .70 .72 .6B .62 .6B .62 .6B .62 .79 1.34 
9 .76 1.11 ,71 ,7B .6B .62 .68 .62 .6B .62 .79 1.34 

10 • 76 1.11 .71 .7B .67 .57 .6B .62 .6B .62 .75 1.04 
11 .75 1.04 .70 ,72 .67 .57 .69 .67 !67 .57 .74 .97 
12 .75 1.04 .71 .7B .67 ,57 .70 .72 .70 .72 .77 l.lB 
13 ,75 1.04 .70 ,72 .67 .57 .6B .62 .71 .7B .74 ,97 
14 .75 1.04 .70 ,72 .6B .62 .67 ,57 .70 .72 .72 .B4 
15 .75 1.04 .70 .72 .6B .62 .66 .52 .70 .72 ,77 l.lB 
16 .72 .B4 .70 ,72 .67 .57 .• 65 .4B .6B .62 .Bo 1.1+2 
17 .72 .B4 .70 .72 .67 .57 .65 .4B .67 .57 .BB 2.33 
lB ,74 •97 .69 .67 .6B .62 .69 .67. .67 .57 .B5 1.95 
19 .74 ,97 .70 .72 .67 ,57 .69 .67 .B5 1.95 .B9 2.47 
20 .74 ,97 .69 .67 .6B .62 .66 .52 .76 1.11 .BB 2.33 
21 .74 .97 .69 .67 .66 .52 .66 .52 .69 .67 .90 2.62 
22 .74 .97 .69 .67 .67 ,57 .65 .4B .69 .67 .B9 2.47 
23 .73 .90 .69 .67 .67 .57 .66 .52 .76 1.11 .BB - 2.33 
24 .74 • 97 .69 .67 .67 ,57 .65 .4B .91 2.78 .87 2.20 
25 .73 .90 .69 .67 .67 .57 .65 .• 4B .B4 l.B3 l.36 lB.34 
26 .74 .97 .69 .67 .67 .57 .66 .52 .70 . 72 l.06 5.76 
27 .74 • 97 .6B .62 • 67 .57 .66 . .52 .Bl 1.51 . 96 3.64 
2B ,73 • 90 .6B .62 .66 .52 .65 .4B .94 3.2B 1.22 11..21 
29 .73 .90 .66 .52 .64 .44 .94 3.2B 1.24 12.07 
30 .72 .B4 .67 .57 .67 .57 1.00 4.40 1.24 12.07 
21 .72 .B4 .67 ·~7 .BB 2.32 
sec-m da 2i.62 20.40 iB.-7 16.88 27°21 io6.26 

Jul;r Au15ust SeEtember October November December 
l 1.78 59.00 1.39 20.17 1.50 28.00 1.52 . 29.66 .86 2.07 .81 1.51 
2 1.57 34.0B 1.41 21.44 1.45 24.20 1.75 54.70 .B5 1.95 .Bl 1.51 
3 1.64 41.04 1.62 3B.92 l.5B 35.00 1.62 3B.92 .B4 l.B3 .Bo 1.42 
4 l.43 22.7B 1.54 31.40 1.52 29.66 1.55 32.29 .B5 1.95 .Bo 1.42 
5 1.54 31.40 1.37 lB.94 1.53 30.52 l.4B 26.42 .B4 l.B3 .Bo 1.42 
6 1.54 31.40 1.46 24. 92 1.56 33.1B l.37 lB.94 .B4 l.B3 .Bo 1.42 
7 1.43 22.78 1.53 30.52 1.82 65.00 l.30 15.00 .B3 1.72 .79 1.34 
B 1.45 24.20 1.59 35~94 1.70 4B.oo 1.25 12.53 .B3 1.72 .7B 1.26 
9 1.46 24.92 1.55 32.29 1.75 54.70 1.20 10.40 .82 1.61 .77 l.lB 

10 1.45 24.20 1.67 44.40 l.BB 74.60 l.lB 9.63 .B2 1.61 .76 1.11 
11 1.69 46.78 1.64 41.04 1.54 31.40 1.17 9.26 .B4 l.B3 .76 1.11 
12 i.75 54.70 1.64 41.04 1.53 30.52 1.11 7.21 .B6 2.07 .76 1.11 
13 1.66 43.26 1.62 3B.92 1.66 43.26 1.10 6.90 .BB 2.33 .75 1.04 
14 1.46 24.92 1.66 43.26 1.42 22.10 1.09 6.60 .B6 2.07 ,75 1.04 
15 i.55 32.29 l.5B 35.00 l.3B 19.55 1.06 5.76 .B4 1.83 ,75 l.04 
16 1.59. 35.94 l.5B 35.00 1.44 23.4B 1.02 4.Bl .B3 1.72 ,75 1.04 
17 1.51 2B.B2 1.52 29.66 1.59 35,94 1.00 4.40 .B2 1.61 .75 1.04 
lB 1.54 31.40 1.74 53,30 1.95 B7.70 .99 4.21 .B2 1.61 .'74 .97 
19 1.54 31.40 1.67 44.40 1.76 56.10 .9B 4.02 .B2 l.6J_ .73 .90 
20 1.50 2B.oo 1.57 34.0B 1.40 20.Bo .97 3.B3 .Bl 1.51 .73 .90 
21 1.40 20.Bo 1.60 36.90 1.61 37.90 .95 3.46 .Bl 1.51 .75 l.OJ.i 
22 1.48 26.42 1.52 29.66 1.72 50.60 .94 3.2B .Bl 1.51 ,74 ,97 
23 1.55 32.29 1.46 24.92 l.7B 59.00 .92 2.94 .B2 1.61 .74 ,97 
24 1.56 33.1B 1.52 29.66 1.60 36. 90 • 93 3.11 .B3 1.72 .74 .97 
25 1.64 41.04 1.47 25.66 L4B 26.42 ,94 3.2B .B2 1.61 .73 .90 
26 1.69 46.7B 1.75 54,70 1.44 23.4B .92 2.94 .Bl 1.51 .72 .B4 
27 1.58 35.00 l.5B 35.00 1.44 23.4B .91 2.78 .Bo 1.42 .72 .B4 
2B 1.76 56.10 1.60 36.90 1.18 9,63 .89 2.47 .Bo 1.42 .73 .90 
29 1.41 21.44 1.54 31.4o l.32 16.07 .BB 2.33 .Bo 1.42 .73 .90 
30 1.34 i7.1B 1.57 34.0B 1.42 22.10 .87 2.20 .81 1.51 .73 • 90 
l l. 6 l!l. 4 l. 3 o. 2 .B7 2.20 .73 • 0 

sec-m da 11021. B .o 11092.29 22 ,21. .2.2 22-91 



TABLE 2.4z 
Daily Gage Height, in meters, and Discharge, in second-meters, 
Sifa River near Lekkemt, Ethiopia--Year Ending December 31 1 1962 

Da;t G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;r Februar;r March AJ2ril Ma;t June 

1 .30 3.25 .26 2.17 .20 1.03 .19 0 .96 .17 .71 ,70 18.80 
2 .30 3.25 .26 2.17 .20 1.03 .19 0 .96 .17 .71 .70 18.80 
3 .30 3,25 .26 2.17 .20 1.03 .17 0 .71 .17 .71 .63 15,86 
4 ,30 3.25 e 2.17 .20 1.03 .17 0 .71 ,19 .96 .53 11.66 
5 ,30 3,25 e 2.17 .20 1.03 .17 0.71 .20 1.03 .51 10.82 
6 .30 3,25 e 1.94 .20 1,03 .17 0.71 .22 1.36 ,51 10.82 
7 ,30 3,25 e 1.94 .20 1.03 ,17 0.71 .24 1.73 .47 9.15 
8 ,30 3.25 e 1,73 .20 1.03 .15 0 .50 ,25 1.94 .42 7.16 
9 .30 3,25 .24 1,73 .20 1.03 .15 0 ,50 .• 27 2.42 ,33 4.10 

10 .30 3.25 .24 1,73 .21 1,19 .15 0.50 ,30 3.25 .31 3,53 
11 .30 3,25 .24 1,73 ,22 1,36 .15 0 .50 .30 3.25 .30 3,25 
12 .29 2.97 ,24 1,73 .22 1.36 .15 0.50 .30 3.25 .48 9.56 
13 .26 2.17 .22 1,36 .22 1.36 .15 0 .50 .29 2.97 .47 9,15 
14 .26 2.17 .22 1,36 .22 1,36 ,15 0 ,50 .25 1.94 .42 7,16 
15· .26 2.17 .20 1.03 .22 1.36 .15 0 .50 .25 1.94 .40 6.41 
16 .26 . 2.17 .20 1.03 .22 1,36 .15 0 .50 ,24 1.73 .40 6.41 
17 .25 1.94 ,20 1.03 .22 1,36 .15 0 .50 .24 1.73 .55 · 12.50 
18 .25 ·1.94 .20· 1.03 .20 1.03 .15 0 .50 .25 1. 94 .66 17.12 
19 .25 1.94 .20 1.03 .20 1.03 .15 0.50 .26 2.17 .66 17.12 
20 .25 J..94 .20 1.03 .20 1,03 ,15 0 ,50 .24 1.73 .55 12.50 
21 .26 2.17 .20 1.03 .20 1.03 .15 0 .50 ,23 1.54 .50 10.40 
22 .26 2.17 .20 1.03 .20 1.03 ,15 0 .50 .23 1.54 .54 12.08 
23 .26 2.17 .20 1.03 .20 1,03 .15 0 ,50 .23 1.54 .48 9.56 
24 .• 26 2.17 .20 1.03 .20 1.03 .15 0 .50 .25 1.94 .• 45 8.33 
25 .26 2.17 .20 1.03 .20 1.03 .15 0 .50 .28 2.69 ,50 10,40 
26 .26 2.17 .20 1,03 .20 1.03 .15 0 ,50 .28 2,69 .50 10.40 
27 .26 2.17 .20 1,03 .29 1.03 .15 0 ,50 ~31 3,53 .50 10.40 
28 .26 2.17 .20 1.03 .20 1.03 .15 0 ,50 ,30 3.25 .50 10.40 
29 .26 2.17 .20 1.03 ,16 0.60 ,30 3.25 ,75 20.90 
30 .26 2.17 .20 1;03 .16 0.60 .35 4,71 .75 20.90 
21 .26 2.1z 120 1.02 .,22 11.24 
sec-m da z2.02 -40.22 24.40 1z.1z Z.'2·22 222.62 

Jul;r Au~st Se12tember October November December 
1 ,72 17.00 1,52 42.60 2,27 66.6 2.48 73,4 o.47 9,04 .34 5.02 
2 ,69 16.10 1,39 38.50 2,07 60.2 2.89 86,5 o.46 8,72 ,33 4,73 
3 .69 16.10 1.42 39.40 2.04 59,3 2.84 84.9 0 .46 8,72 ,32 4.45 
4 1.26 34,30 1.49 41.70 2,84 84.9 2.52 74.6 o.45 8,40 .32 4.45 
5 1.05 27,60 1,57 44.20 2.26 66.3 2.38 70.2 o.45 8.40 ,31 4,17 
6 ,97 25.00 1.80 51.60 1,94 56~1 2.21 64.7 o.44 8."08 ,31 4.17 
7 .90 22.80 1,93 55,80 2,57 76.2 1.86 53.5• o.43 7.77 ,31 4,17 
8 .84 20.90 1,64 46.50 2,98 89.4 1.68 47.8 o.42 7,46 .30 3.90 
9 1.44 40.10 1.52 42.60 2.15 62.8 1.57 44.2 o.41 7.15 .30 3.90 

10 1.44 40,10 1,44 40.10 2.16 63.1 1.45 40.4 o.4o 6.84 .30 3,90 
11 1,42 39.40 1.42 39,80 2,24 65,7 1.40 38.8 0 ,40 6.84 ,30 3.90 
12 1.26 34.30 2.02 58.6 1.33 36.6 o.4o 6.84 .28 . 3,37 . 
13 1.22 33.00 l,63 46.2 1.24 33,7 0 .40 6.84 .28 3,37 
14 1.18 31.80 1.54 43.3 1.03 27.0 o.4o 6.84 .28 3,37 
15 1.09 28,90 1,42 39,4 0,92 23,4 0 .40 6.84 .28 3,37 
16 1.00 26.00 1,58 44.60 1,31 35,9 0.87 21.8 0,40 6.84 .30 3.90 
17 1.19 32.10 1.62 45,80 1.22 33,0 0.80 19.6 o,4o 6.84 ,29 3,63 
18 1.15 30,80 1.20 32.4 0.77 18.6 o.4o 6.84 .28 3,37 
19 1.22 33.00 2,89 86.50 1.28 35.0 0.73 17.4 o.4o 6.84 ,27 3,11 
20 1.30 35.60 1,99 57,70 1.20 32.4 0.70 16.4 o.4o 6.84 e 3,11 
21 1.32 36.20 . 2,45 72.4o 1,31 35.9 o.68 15,8 0 .40 6.84 .27 3,11 
22 2.16 . 63.10 1,25 34,o o.66 15.1 0 .40 6.84 .28 3,37 
23 1.91 55.10 1,43 39,8 0.63 ·14.2 0 .40 6.84 .26 2,86 
24 1,63 46.20 1,68 47,80 1,48 41.4 0.61 13,5 o.4o 6.84 .26 2.86 
25 1.50 47.00 1.72 49,00 1,32 36.2 0.60 13.2 e 5.92 .26 2.86 
26 1.35 37,20 1,22 33.0 0.58 12.6 0,35 5,32 .26 2.86 
27 1,52 42.60 1,16 31,1 0,57 12.2 0.34 5,02 .25 2.62 
28 1.48 41.40 1.22 33.0 0.55 11.6 0.33 4.73 .24 2.39 
29 2.22 65.00 1.68 47.8 0.52 10.6 0 ,32 4:45 .• 24 2,39 
30 1,91 55,10 1,85 53.2'. 0.50 10.0 0.34 5.02 .24 2,39 
21 2.08 60,60 o.48 2°26 .24 2.2~. 
sec-m da , 40:> - :> 1().,,, -"" ::>Or;. _ Kn , ()? _4r;, 



TABLE 2.48 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Wama·River near .Lekkemt, Ethiopia--Year Ending December 31, 1962 

Da;x G.H. Disch. G.H. Disch, G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;x Februar;x March A11ril Ma;x June 

l 1.05 3.40 .85 2.12 .67 1.16 .65 l.OGo ,57 .718 1.65 8.3~ 
2 l.05 3.40 .85 2.12 .67 1.16 .65 l.060 .57 ,718 .1.52 7,1 
3 1,05 3.40 .85 2.12 .69 1.25 .65 1.060 ,59 .795 1.33 5.49 
4 1,05 3.40 .85e 2.12 ,67 1.16 •. 65 1.060 .61 .877 1.80 9.80 
5 1.05 3.40 .84e 2.06 .67 1,16 .65 1.060 .62 .920 1.35 5,65 
6 1.05 3.40 .83e 2.00 .69 1.25 .65 1.060 .65 1.060 1.34 5,57 
7 1,05 3.40 .82e 1.95 .71 1.35 .65 1.060 .66 1.110 1.51 7,09 
8 1,05 3.40 .8le 1,89 .72 1.40 .60 ,835 .68 1.200 1.30 5.25 
9 1,04 3.33 .81 1,89 ,73 1.46 .60 .835 .69 1.250 i.05 3.40 

10 1.04 3,33 .81· 1,89 ,73 1.46 .60 .835 .71 1.350 .89 2.36 
11 ,99 2.99 .78 1.72 ,73 1.46 .60 .835 .71 1.350 .70 1.30 
12· ,96 2.80 .75 1.56 ,73 1.46 .59 ,795 ,71 1.350 1.51 7.09 
13 ,96 2.80 ,75 1.56 .73 1.46 .58 .756 .65 1.060 1.51 7,09 
14 ,96 2.80 .72 1.40 .73 1.46 ,58 .756 ,59 ,795 1.06 3.47 
15 ,96 2.80 .70 1,30 ,73 1.46 .55 .645 .57 .718 1.66 8.44 
16 ,96 2.80 .70 1.30 ,73 1.46 ,55 .645 .55 .645 1.32 5,41 
17 • 95 2.73 . .70 1.30 .73 1.46 ,55 .645 .61 .877 1.90 10.80 
18 ,95 2.73 .67 1,16 .71 1.35 .55 .645 .60 .835 1.24 4.77 
19 ,95 2.73 .67 1.16 .71 1.35 ,55 .645 .67 1.160 1.22 4.61 
20 .95 2.73 .67 1,16 .69 1.25 .55 .645 .73 1.460 l.21 4,53 
21 ,95 2.73 .67 1.16 .69 1.25 ,55 .645 ,75 1.560 1,59 7.81 
22 ,95 2.73 .67 1.16 ,71 1.35 ,55 .645 .81 l.8so 1.45 6.55 
23 .95 2.73 .67 1.16 .69 1.25 5c • ,,I .645 ,75 1.560 1.32 5.41 
24 .91 2.48 .67 1.16 .65 1.06 .55 .645 .81 L890 1.31 5.33 
25 .91 2.48 .67 1.16 .65 1.06 .55 .645 .75 1.560 1.26 4.93 
26 ,91 2.48 .67 1.16 .65 1.06 .55 .645 1.55 7.450 1.26 4.93 
27 .91 2.48 .67 1.16 .65 1.06 .55 .645 1.22 4.610 1.26 4.93 
28 .91 2.48 .67 1.16 .65 1.06. .55 .645 1.12 3.890 1.26 4.93 
29 .91 2.48 ,65 1.06 .56 .681 1.02 3.200 1.30 5.-25 
30 .91 2.48 .65 1.06 .56 .681 1.05 3.400 1.26 4.93 
;11 .88 2.go .6,2 1.06 1;08 ~.610 
sec-m da 82.~2 !f3.0E; 22·21 2;1. If 22 2-.868 lz2.62 

.i. Jul;x August SeBtember October November December 
1 l.36 5.74 2.19 14.10 3.0 26.7 4.31 50.30 1.38 5.92 1.05 3.40 
2 l,40 6.10 2.46 17.60 2.50 18.2 4.60 56.80 1.36 5,74 1.05 3.40 
3 1.36 5.74 1.92 11.C.O 2.12 13.2 4.38 51.90 1.33 5.49 1.06 3.47 
4 1.88 10.60 2.06 12,60 2.98 25.2 5.35 75.20 1.32 5.41 1.04 3.33 
5 1.90 10.80 2.06 12.60 3,66 37.0 4.55 55.60 1.30 5.25 1.04 3.33 
6 1.85 10.30 2.02 12.10 2.62 19.9 3.62 36.30 1.28 5.09 1.04 3,33 
7 1,90 . 10.80 2.06 12.60 3,29 30.1 3.21 28.80 1.26 4.93 1.02 3.20 
8 1,84 10.20 2.56 19.00 3,15 27.8 2.98 25.20 1.26 4.93 1.01 3.13 
9 1.70 8.&o 2.14 13.50 3,76 39.0 2.68 20.70 1.25 4.85 1.00 3.06 

10 1.90 10.80 2 .04 12,30 3,54 34.8 2.51 18.30 1.25 4.85 1.00 3.06 
11 1.92 11.00 2.02 12.10 3.42 32.5 2.44 17.40 1.24 4.77 • 78 2. 93 
12 1.80 9.80 3.12 27.3 2.39 16.70 1.24 4,77 .96 2.80 
13 1,69 8.71 3.17 28.1 2.33 15.90 1.24 4.77 .94 2.67 
14 1.66 8.44 2.57 19.2 2.14 13.50 1.24 4.77 .94 2.67 
15 1.58 7.72 2.40 16.8 2.02 12.10 1.22 4.61 .94 2.67 
16 1.53 7.27 2.34 16.o 1.92 11.00 1.22 4.61 . 92 2.54 
17 2.44 17.40 2.43 17.2 1.88 10.60 1.21 4,53 .91 2.48 
18 1.83 10.10 1.81 9.90 2.32 15.7 1.83 10.10 1.20 4.45 .91 2.48 
19 1,92 11.00 2.82 22.80 2.35 16.1 1.86 10.40 1.20 4.45 .91 2.48 
20 1.75 9,30 3,43 32,70 2.35 16.1 1.83 10.10 1.19 4.38 ,91e 2.48 
21 1.75 9.30 3,73 38 ,L:.Q 2.22 14.4 1.74 9.20 1.18 4.31 .so 2.42 
22 3.85 40.80 2.18 14.o 1.68 8.62 1.18 4.31 .90 2.42 
23 3.49 33.80 2.44 17.4 1.66 8.44 1.18 4.31 .90 2.42 
24 2.98 '25.20 2.66 20.40 2.14 13.5 1.63 8.17 1.17 4.24 .88 2.30 
25 2.44 17.40 2.48 J,.7.90 2.10 13.0 1.61 7.99 l.20e 4.45 .86 2.18 
26 2.12 13.20 2.02 12.l 1.58 7,72 1.23 4.69 .85 2.12 
27 2.20 14,20 1.94 11.2 1.50 7.00 1.16 4.17 .84 2.06 
28 2.17 13.80 1.92 11.0 1.49 6.91 1.08 3.61 .84 2.06 
29 2.36 16,30 3.48 33.6 1.45 6.55 1.06 3.47 .83 2.00 
30 2.12 13.20 2.61 19.7 1.40 ; 6.10 1.05 3.40 .82 1.95 
21 2.86 22.40 - ..... R. 1.32 6. (ill .S2 . l.~ 
r.ec-m da 639.8 _6g9.61 . 139. 5.:> .. 

B?. -



TABLE 2.49 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Diddessa River near Arjo, Ethiopia--Year Ending December 31, 1962 

Da;r G.H. Disch. G.H. Disch. G.H. Disch, G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;r Februar;r March AEril Ma;r June 

l ,79 30.7 .61 - 16.3 .45 7,23 .46 7.68 r r 
2 .78 29.8 .60 15.6 .44 6.79 .46 7.68 r r 
3 ,77 2B.9 .59 14.9 .44 6.79 .44 6.79 r r 
4 ,76 2B.o .5B 14.2 .45 7.23 .44 6.79 r r 
5 .74 26.2 .5B 14.2 .45 7.23 .45 7.23 r r 
6 .74 26.2 .5B 14.2 .44 6.79 r r r 
7 .73 25.4 .56 13.0 .46 7.6B r r r 
B -.72 24.6 .56 13.0 .46 7.68 r r r 
9 .71 23.B .57 13.6 .46 7.6B r r r 

10 .71 23.B .56 13.0 .46 7.6B r r r 
11 .70 23.0 .56 13.0 .50 9.65 r r r 
12 .69 22.2 .55 12.4 .50 9.65 r r r 
13 .6B 21.4 .54 11.B .56 13.00 r r r 
14 .6B 21.4 .54 11.8 .64 18.40 r r r 
15 .6B 21.4 .54 11.B .65 19.10 r r r 
16_ .6B 21.4 .54 11.B .60 15.60 r r r 
17 .6B 21.4 •. 54 11.B .55 12.40 r r r 
18 .6B 21.4 .53 11.2 .53 11.20 r r r 
19 .67 20.6 .50 9.7 .51 10.20 r r l.42 io4.o 
20 .67 20.6 .49 9.1 .50 9.65 r r l.3B 101.2 
21 .6B 21.4 .4B B.6 .4B B.62 r r l.39 102.6 
22 .6B 21.4 .47 B.1 .47 B.14 r r 1.41 105.0 
23 .66 19.B .46 7.7 .4B B.62 r r l.41 105.0 
24 .66 19.B .46 7.7 .47 B.14 r r l.3B 101.2 
25 .65 19.l .46 7.7 .47 B.14 r r l.32 92.B 
26 .65 19.l .45 7.2 .4B B.62 r r l.27 85.8 
27 .64 18.4 .46 7.7 .47 8.14 r r 1.29 88.6 
28 .63 17.7 .45 7.2 .46 7.68 r r l.25 83.0 
29 .62 17.0 .46 7.68 r r l.34 95.6 
30 :62 17.0 .46 7.68 r r l.51 119.0 
21 .62 17.0 .46 z.6B r 
sec-m da 6!!9.9 21S.2 2!!0.77 

Jul;r Aue;ust Se~tember October November December 
l 1.5!! 129 2.76- 32!! 2.9 371 4.94 805.0 l.10 64.2 .81 32.5 
2 l.61 133 2.Bo 336 2.88 351 5.16 858.0 l.08 61.8 .Bo 31.6 
3 l.58 129 2.62 301 2.70 317 4.83 778.0 1.06 59.4 .Bo 31.6 
4 1.56 126 2.65 308 3.27 429 5.05 831.0 1.04 57.0 .78 29.8 
5 l.56 126 2.55 288 3.14 403 4.78 767.0 l.00 52.4 .78 29.8 
6 1.55 125 2.61 299 3.15 405 4.46 690.0 l.00 52.4 .78 29.B 
7 l.74 153 2.72 320 3.12 399 4.06 598.0 .98 50.1 .76 28.0 
8 1.67 142 3.19 413 3.28 431 3.84 549.0 .96 47.9 .76 28.0 
9 1.72 150 3.18 411 3.33 441 3.68 514.o .94 45.7 .74 26.2 

10 1.84 168 3.14 403 3.21 417 3.24 423.0 .94 45.7 .74 26.2 
11 1.96 187 3.11 397 3.13 401 2.66 310.0 .94 45.7 .71 23.8 
12 1.94 184 3.08 391 3.49 473 2.36 254.o .96 47.9 .70 23.0 
13 l.97 lBB 3.02 379 3.3B 451 2.14 216.0 .98 50.1 .69 22.2 
14 2.03 1'98 2.69 316 3.30 435 2.00 194.o .96 47.9 .67 20.6 
15 2;07 204 2.56 290 3.21 417 l.90 17B.o .92 43.5 .67 20.6 
16 2.14 216 3.05 385 3.37 449 l.80 162.0 .90 41.5 .65 19.l 
17 2.46 272 2.90 355 3.33 441 l.70 147.0 • 90 41.5 .64 18.4 
18 2.44 268 3.91 377 3.13 401 l.62 135.0 .86 37.4 .64 18.4 
19 2.61 299 2. 97 369 3.55 485 l.56 i26.o .86 37.4 .64 lB.4 
20 2.53 284 3.13 401 3.29 433 1.50 i18.o .86 37•4 .63 17.7 
21 2.39 260 2.95 365 3.19 413 l.46 112.0 .84 35.4 .63 17.7 
22 2.51 281 2.85 345 3.70 519 l.41 105.0 .82 33.4 .62 17.0 
23 2.46 272 2.62 301 3.68 514 l.38 101.2 .82 33.4 .60 15.6 
24 2.57 292 2.41 263 3.37 449 l.34 95.6 .82 33.4 .60 15.6 
25 2.58 294 2.29 242 3.22 419 l.30 90.0 .82 33.4 .60 15.6 
26 2.55 288 2.56 290 3.12 399 l.26 84.4 .82 33.4 .59 14.9 
27 2.53 284 2.22 230 3.70 519 l.24 81.7 .84 35.4 .59 14.9 
28 2.43 266 -2.14 216 3.73 525 l.22 79.1 .82 33.4 .57 13.6 
29 3.03 381 2.89 353 3.47 469 l.lB 73.9 .Bo 31.6 .56 13.0 
30 3.04 383 2.51 281 3.59 494 1.16 71.5 .Bo 31.6 .56 13.6 

l 2.83 41 3.46" 46 l.l 67.8 • 6 l .o 
sec-m_da 7,023 10. 20 13.070 9. 15.2 l. '301. '3 59. 



TABLE 2.50 

Daily Gage Height, in meters, and Discharge, in second-meters, 
.Dabana River near Abasina, Ethiopia, for the Year Ending December 31, 1961 

Dal G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H·. Disch, G.H. Disch. 
Januarl ·J.'ebruarl March A;i!ril Mal June 

l .22 5.0 .86 28.2 
2· .20 4.7 .96 34,9 
3 .19 4.6 .90 30.7 
4 .19 4.6 .72 20.4 
5 .17 4.3 .62 15.5 
6 .14 3.9 .71 19.9 
7 .12 3,7 .9oe 30.7 
8 .10 3,5 l.05e 41.5 
9 .08 3,3 ,95 34.2 

10 .45 9,7 .06 3.1 .95e 34.2 
11 .39 8.2 .04 3.0 l.+ 
12 .36 7.G .02 2.8 l.+ 
13 .34 7.1 .oo 2.7 ,98e 36.3 
14 .31 6.6 -.02 2.5 .98e 36.3 
15 .30 6.4 -.03 2.5 l.+ 
16 .36 7.6 .01 2.7 
17 .36 7.6 .06 3.1 
18 .44 9.5 .14 3,9 
19 .46 10.0 .06 3.1 
20 • .46 10.0 .20 4.7 
21 .55 12.7 .90 30.7 
22 .49 10.9 .50 11.2 
23 .47 10.3 .40 8.5 
24 .46 10.0 .40 8.5 
25 .41 8.7 .38 8.o 
26 .35 7.4 .42 9.0 
27 .30 6.4 .60 14.7 
28 .28 6.0 .71 19.9 
29 .24 5.3 .66 17.4 
30 .23 5.2 .60 14.7 
31 • 6 l .l 
sec-m da 227.4 

Jull Aue;ust Se~tember October November December 
l 1.58 92.6 i.88 133.2 2.6 267.0 2.20 i83.o 1.37 70.0 1.06 42.3 
2 1.56 90.2 l.83 .126,2 2.53 241.0 2.44 22.4.2 1.35 68.o l.02 39.1 
3 l.56 9c.2 l.84 127.6 2.46 227.8 2.61 257.0 l.32 65.0 l.00 37,7 
4 1.66 102.4 l.85. 129.0 2 ,113 222.4 2.59 253.0 l.30 63.0 .97 35.6 
5 l.66 102.4 l.78 119.2 2.48 231.4 2.54 243.0 l.27 60.2 ,95 34.2 
6 1.70 io8.o l.71 109.4 2.44 224.2 2.54 243.0 l.25 58.4 ,93 32.8 
7 1.64 99,8 l.71 109,4 2.42 220.6 2.55 245.0 l.21 54.8 . 92 32.1 
8 1.59 93;8 1.71 109,4 2,43 222.4 2.58 251.l l.19 53.0 .92 . 32.1 
9 l.63 98.6 l.70 108,6 2,35 208·.o 2.73 281.0 l.18 52.1 .91 31.4 

10 1.82 124.8 1.66 102.4 2,33 204.4 2.71 277.0 l.18 52.1 .90 30.7 
11 1,69 106.6 l.72 110,8 2.26 192.6 ;>.86 307.0 l.18 52.1 .89 30.0 
12 l.63 98.6 l.76 116 .L~ 2.40 217.0 2.75 285.0 l.17 51.2 .88 29.4 
13 1.68 105.2 l.77 117.8 2.41 218.8 2.74 283.0 l.15 49.5 .89 30.0 
14 l.78 119.2 1.78 119.2 2.47 229.6 2.64 263 .o . i·.12 47.l .87 28.8 
15 1.84 127.6 1.85 129.0 2.58 251.0 2.50 235.0 l.10 45.5 .85 27.6 
16 1.81 123.4 i.92 138.8 2.64 263.0 2.35 208.0 l.10 45.5 .83 26.4 
17 1.(.7 131.8 2.02 151},2 3,10 364.o 2.21 184.6 l.09 44.7 .82 25.8 
18 1.98 147.8 2.10 167.0 3,19 386.5 2.10 167.0 l.08 43,9 .81 25.2 
19 2.03 155.8 2.16 176.6 3,02 344.,o 2.00 151.0 l.08 43.) .80 24.6 
20 . 2.10 167.0 2.21 184.6 3,09 361.5 1.91 137.4 l.08 43,9 .79 24.o 
.21 2.lC 167.0 2.22 186.2 2.91 317.5 l.84 127.6 l.08 43.9 .78 23.4 
22 2.06 160.6 2.37 211.6 2,85 305.0 l.78 119.2 l.04 l;O. 7 .76 22.4 
'23 2.09 165.4 2.36 209.8 2 ,69 . 273 .o .1.80 122.0 l.04 11.0. 7 .76 22.4 
<4 2.17 178.2 2.34 206.2 2.75 285.0 i.68 105.2 1.12 47.l .75 21.9 
25 2.25 191.0 2.39 215.2 2.54 243.0 l.61 96 .2 1.20 53,9 .74 21.4 
26 2.16 1'?6.6 2.55 245.0 2.44 224.2 l.56 90.2 l.18 52.1 .72 20.4 
27 2.07 162.2 2.60 255.0. 2.37 211.6 l.52 85,7 l.24 57.5 .72 20.4 
.'28 2.00 151.0 2.92 320,0 2.50 235,0 l.48 81.3 l.16 50.3 .72 20.4 
29 l.95 143.0 2.92 320.0 2.43 222.4 l.46 79.1 l.ll 46.3 .71 lS.9 
30 l.92 138 .8. 2 .84 303,0 2.26 192.6- l.43 76.0 l.06 42.3 .70 19.4 
;g_ ___ l.90 i 6.o 2.7 281.0 72.'0 .70 l .4 
:leC-fil da 212 1.2 Z160 .21222;7 i,228.7 8,21.2 



TABLE 2.;20 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Dabana River near the mouth--Year Ending·December 31, 1962 

Da~ G.H. Disch. G.H. Disch. G.H, Disch. G.H. Disch. G,H, Disch• G.H. Disch• 
Januar~ Februar;r . March A:eril Ma;r June 

1 .69 1 • 9 .46 10.0 ;25 5.5 .15 4.o .25 5.5 .87 28.8 
2 .68 18.4 .45 9,7 .26 5.6 .13 3,8 .42 9,0 L07 43.1 
3 .68 18.4 .43 9,2 .25 5.5 .12 3,7 .27 5.8 r 
4 .66 17.4 .42 9.0 .28 6.o .12 3.7 .21 4.8 r 
5 .66 17.4 142 9.0 .35 7.4 .12 3.7 .21 4.8 r 
6 .65 16.9 .41 8.7 ;32 6.7 .11 3.6 ,37 7.8 r 
7 .64 16.4 .4o 8.5 •32 6.7 .09 3.4 .50 11.2 r 
8 .64 16.4 .40 8.5 .32 6,7 .07 3.2 .61 15.1 r 
9 .63 15.9 .39 8.2 .32 6.7 .06 3~1 ,77 22.9 r 

10 ,.62 15.5, .38 8.o .34 7.1 .06 3.1 .67 17.9 r 
11' .61 15.1 .37 7.8 .35 7,4 .05 3.0· ,55 12•7 r 
12 .60 . 14.7 .35 7,4 .38 8.o .05 3.0 .49 10.9 r 
13 .60 14.7 .34 7.1 .39 8.2 .o4 3.0 .65 16.9 r 
14 .59 14.3 ,33 6.9 .39 8.2 .o4 3.0 .61 15.1 r 
15 .58 13.9 ,33 6.9 .36 7.6 .04 3;0 .48 10.6 r 
16 .58 13.9 .32 6.7 .34 7.1 .o4 3.0 .41 8.7 r 
17 .57 13.5 .32 6.7 .30 6.4 .03 2.9 .32 6.7 r 
18 .57 13.5 ;31 6.6 .28 6.o .02 2.8 .2? 5.8 r 
19 .56 13.1 .31 6.6 .25 5,5 .01 2.7 .23 5.2 r 
20 ,56 13.l •. 30 6..4 • 23 5.2 .03 2.9 .20 4.7 r 
21 •55 12.7 .30 6.4 .23 5.2 .03 2.9 .26 5.6 r 
22 .54 12.4 .30 6.4 .25 5.5 .06 3.1 .29 6.2 r 
23 .53 12.1 .29 6.2 .23 5.2 .04 3.0 .29 6.2 r 
24 .52 11.8 .29 6.2 .25 5,5 .02 2.8 ,37 7.8 r 
25 .52 11.8 .28 6.o .29 6.2 .01 2.7 .40 8.5 r 
26 .51 11.5 .27 5.8 .24 5,3 .02 2.8 .38 3.o r 
27 .50 11.2 .26 5.6 .20 4.7 .03 2.9 .60 14.7 r 
28 .50 11.2 .25 5,5 .19 4.6 .03 2.9 .72 20.4 r 
29 .49 10.9 .18 4.4 .02 2.8 .67 17-9 r 
30 .48 10.6 .17' 4.3 .01 2.7 .65 16.9 r 
21 .47 10.3 .16 4.2 .64 16.4 
sec-m da 437,9 20Ei.o 188.6 92.2 220.7 

Jul;r Aue;ust Se:etember October November December 
1 r 1.97 i46.2 2.09 165.4 2.37 211.6 1.12 47.1 ,78 23.4 
2 r 1.88 133.2 2.08 163.8 2.36 209.8 1.10 45.5 ,77 22.9 
3 l.33 66.o 1.84 127.6 1.96 144.6 2.56 247.0 1.08 43,9 ,76 22,4 
4 1.52 85.7 1.91 137.4 1.94 141.6 2.51 237,0 1.06 42.3 ,75 21,9 
5 l.33 66.o 1.85 129.0 2.04 157.4 2.56 247.0 1.04 40.7 ,74 21.4 
6 1.26 59.3 1.86 130.4 2.15 175.0 -2.44 224.2 1.02 39.1 ,73 20.9 
7 1.47 80.2 1.86 130.4 2.14 173.4 2.37 211.6 1.01 38.4 .72 20.4 
8 1.45 78.0 1.88 133.2 2.18 179.8 2.26 192.6 ,99 37.0 .71 19.9 
9 1.53 86.8 1.85 129.0 2.21 184.6 2.15 175.0 • 98 36.3 ,70 19.4 

ld 1.53 86.8 1.80 122.0 2.14 173.4 2.05 159.0 ,97 35.6 .68 18.4 
11 1.57 91.4 1.81 123.4 2.10 167.0 1.96 144.6 ,99 37.0 ,67 17.9 
i2 1.52 85.7 1.83 126.2 2.12 170.2 1.88 133.2 1.08 43.9 .66 17.4 
13 1.46 79.1 1.77 117.8 2.08 163.8 1.81 123.4 1.11 46.3 .65 16.9 
14 1.42 75.0 1.73 112.2 2.03 155.8 1.74 113.6 1.05 41.5 .64 16.4 
15 1.41 74.0 1.81 123.4 l.96 144.6 1.68 105.2 1.00 37,7 .64 16.4 
16 1.38 71.0 2.05 159.0 1.95 143.0 1.63 98.6 ,97 35.6 .62 15.5 
17 1.44 77.0 2.03 155.8 1.95 143.0 1.58 92.6 ,95 34.2 .61 15.1 
18 1.47 80.2 2.01 152.6 1.94 141.6 1.55 89.0 • 96 34.9 .60 14.7 
19 1.52 85.7 2.27 194.2 1.98 147.8 1.50 83.5 ,94 33.5 .61 15.1 
20 1.50 83.5 2.21 184.6 1.97 146.2 1.45 78.0 .92 32.1 .60 14.7 
21 1,46 79.1 2.48 231.4 1.98 147.8 1.42 75.0 • 90 30,7 ,59 14.3 
22 1.61 96.2 2.15 175.0 2.10 167.0 1.38 71.0 .88 29.4 .58 13.9 
23 1.63 98.6 2.11 168.6 2.46 227.8 1.34 67.0 .87 28.8 .56 13.1 
24 1.74 113.6 2.02 154.2 2.41 218.8 1.31 64.0 ,89 30.0 ,56 13.1 
25 1.85 129.0 1.96 144.6 2.45 226.0 1.28 61.l .87 28.8 ,55 12.7 
26 2.01 152.6 1.90 i36.o 2.40 21?.o 1.26 59,3 .85 27.6 .54 12.4 
27 1.95 143.0 1.81 123.4 2.39 215.2 1.24 57,5 .84 27.0 ,53 12.1 
28 1.84 127.6 2.05 159.0 2.33 204.4 1.21 54.8 .82 25.8 ,52 11.8 
29 1.89 134.6 1.98 147.8 2.37 211.6 1.18 52.1 .80 24.6 ,52 11.8 
30 2.07 162.2 1.94 141.6 2.34 206.2 1.16 50.3 ,.78 23.4 ,52 11.8 
21 2.Q.?. i~9_.o 2 •. 02 1;24 .• 2 1.14 48.z .?4 12.4 
se"-m "" ?':'1fo?.. Q L. ~n~ LL c "l~'Z b! '2 6'7M '7 , ,..,..0···~;:.·---· _ .. - -



TABLE 2.51 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Angar River near Lekkemt, Ethiopia--Year Ending December 31, 1962 

Da;i:: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. GJH. Disch. G.H. Disch. 
Januar~ Februar;i:: March AEril Ma;i:: June 

1 1.19 2.9 .87 16 .6 .63 9,37 .51 6.63 ,37 4.09 .78 13.8 
2 1.17 28.0 .85 16.0 .62 9.12 .51 6.63 ,39 4.41 1.01 21.7 
3 1.16 27.6 .83 15.4 .61 8.87 .50 6.42 .40e 4.57 1.07 24.o 
4 1.14 26.8 .82 15.0 .61 8.87 .49 6.22 .41e 4.74 1.40 38.5 
5 1.14 26.8 .81 14.7 .61 . 8.87 .48 6.02 .42e 4.91 1.37 37.1 
6 1.12 26.0 .Bo 14.4 .61 8.87 .48 6.02 .43e 5.09 1.31 34.3 
7 1.12 26.0 ,79 .14.1 .62 9.12 .48 6.02 , 1+4e 5.27 1.32 34.7 
8 1.10 25.2 ,77 13.4 .62 9.12 .47 5.83 .45e .'5. 45 1.26 32.0 
9 1,09 24.8 .76 13.1 .64 9,63 .47 5.83 .46e 5.64 1.41 39.0 

10 1.08 24.4 .76 13.1 .65 9,90 .46 5.64 .47e 5.83 1.28 32.9 
11 1.07 24.o .75 12.8 .65 9.90 .44 5,27 .48e 6.02 1.18 28.5 
12 1.05 23.2 .74 12.5 .66 10.10 .43 5.09 .49e 6.22 1.51 44.0 
13 1.03 22.4 .72 11.9 .68 10.70 .41 4.74 .5oe 6.42 1.78 58.6 
14 1.02. 22.1 .7r 11.6 .70 11.30 .41 4.74 .51e 6.63 1.67 52.5 
15 1.00 21.3 .71 11.6 .70 11.30 .40 4.57 .52e 6.84 1.35 36.1 
16 ,99 20.9 .71 11.6 .68 10.70 .40 4.57 .54e 7.28 1.26 32.0 
17 . 98 20.5 .71 11.6 .68 10.70 .40 4.57 .53 7.06 .1.21 29.7 
18 . 98 20.5 .71 11.6 .63 9.37 .39 4.41 .. 50 6.42 1.14 26.8 
19. .98 20.5 .71 11.6 .61 8.87 .39 4.41 .48 6.02 1.21 29.7 
20 • 97 20.2 .71 11.6 .59 8.40 .39 4.41 .46 5.64 1.32 34,7 
21 • 96 19.8 .71 11.6 .58 8.17 .40 4.57 .50 6.42 1.24 31.l 
22 .95 19.4 .70 11.3 ,57 7.94 .40 4.57 .54 7.28 1.25 31.5 
23 .94 19.0 .69 11.0 .57 7,94 ,39 4.41 .58 8.17 l.31 34.3 
24. . 93 18.7 .69 11.0 .57 7,94 ,39 lt.41 .68 10.70 1.34 35.6 
25 ,93 18.7 .68 10.7 .55 7,50 .38 4.25 .88 17.00 1.34 35.6 
26 ,92 18.3 .67 10.4 • 55 7,50 ,37 . 4.09 ,97 20.20 1.30 33.8 
27 .92 18.3 .66 10.1 .56 7.72 .37 4.09 .99 20.90 1.31 34.3 
28 ,91 18.o .65 9.9 .54 7.28 ,37 4.09 .93 1~\. 70 1.27 32.4 
29 .90 17.6 .52 6.84 .37 4,99 LOO 21.30 1.32 34.7 
30 .89 17.3 .51 6.63 .36 3,93 .93 18.70 1.36 36.6 
21 .88 17.0 ·21 6.63 .87 16.60 
sec-m da 682.2 350.2 272.17 120-54 2'80.-53 1 1020.2 

Jul;i:: August SeEtember October November December 
1 1.52 44.5 3.15 160 4.22 268 4.57 309.0 1.60 48.7 r 
2 1.76 57.5 2.95 . 143 3,72 216. 5.00 363.0 1.57 47.l r 
3 1.99 71.4 2.91 140 3.65 209 4.87 346.o 1.54 45.6 r 
4 2.15 81.7 3.57 201 3.96 240 4.60 313.0 1.51 44.o r 
5 2.19 84.4 3.63 207 3.98 242 4.40 289.0 1.47 42.0 r 
6 1.95 68.9 3.47 191 3.82 226 3,99 243.0 1.45 41.0 r 
7 1.85 62.8 3.34 178 3.84 228 3.67 211.0 1.44 40.5 r 
8 1.89 65.2 3.56 200 4.17 263 3.43 187.0 1.43 40~0 r 
9 2.16 82.4 3.65 209 3.84 228 3.25 169.0 1.41 39.0 r 

10 2.32 93,5 4.01 245 3.83 227 3.09 155.0 1.38. 37.5 r 
11 2.51 108.0 3,73 217 3.79 223 2.95 143.0 1.38 37.5 r 
12 2.61 116.0 3.62 206 3.72 216 2.81 132.0 1.46 41.5 r 
13 2.34 95.0 3.54 198 3.56 200 2·.69 122.0 1.47 42.0 r 
14 ?. . 24 87.9 3.26 170 3.45 189 2.59 114.o 1.41 39.0 r 
1J 2.14 81.0 3.28 172 3.36 180 2.48 105.0 1.36 36.6 .95 19.4 
16 2.06 75.8 3.41 185 3.38 182 2.39 98.6 r • 94c l Q.O 
17 2.34 95.0 3.77 221 3.45 189 2.31 92.8 r .93 18.7 
18 2.55 111.0 3.85 229 3.38 '182 2.24 87.9 r .02 18.3 
19 2.55 111.0 4.06 251 3.36 180 2.17 83.1 .91 18.o 
20 2.45 103.0 4.39 288 3.66 210 2.10 ?fl'•,, r .90 17.6 
21 2.36 96.4 4.09 254 3.62 206 2.04 74.6 r .90 17.6 
22 2. 93 141.0 4.02 246 3.59 203 1.98 . 70.8 r .89 17.3 
23 3.24 169.0 3.82 226 3.66 210 1.93 67.7 r .88 17.0 
24 3.02 149.0 3,55 199 4.oo 244 1.89 65.2 r .88 17.0 
25 2.84 134.o 3.72 216 3.88 232 1.84 62.2 r .86 16.3 
26 2.66 120.0 3.72 216 3.61 205 1.83 61.6 r .85 16.0 
27 2~60 115.0 3.4o 184 3,80 224 1.80 59.8 r .84 15.7 
28 2.66 120.0 4.05 250 3,62 206 1.75 56.9 r .84 15.7 
29 2.84 134.o 3,93 237 3.85 229 1.70 54 .. 1 r .83 15.4 
30 3,58 202.0 4.05 250 4.20 266 1.66 51.9 r .82 15.0 
21 ~.22 17_§.o 4.18 264 1.63 20.3 .~_!.2.:1. 
sec-m da 3 1222.4 615:23 6,523 r;,216.2 



TABLE 2.57 
Daily Gage Height, in meters, and Discharge, in second-meters. 

Dura River near Metekkel, Ethiopia--Year Ending December 31, 1962 

Da;i: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G .. H .. Disch. 
Januar;i: ~'ebruar;i: March AEril M~ ,Tune 

l .60 3.83 .48 2.19 .• 46 l.38 .36 l.05 .35 .98" .38 l.-21 
2 .60 3.83 .48 2.19 .40 l.38 .35 .98 .36 l.05 .38 1..21 
3 ,59 3.67 .48 2.19 .41 l.47 .35 .98 .34 .91 .39 l.29 
4 .58 3.51 .47 2.08 .40 l.38 .34 .91 .34 .91 .46 l.97 
5 .58 3.51 .47 2.oB .40 l.3B .34 .91 e .91 .48 2.19 
6 .57 3.36 .46 l. 97 .40 l.38 .34 .91 .34 .91 .4B 2.19 
7 .56 3.21 .45 L'.36 .40 l.3B .34 . 91 ,37 l.13 .46 l.97 
B .56 3.21 .45 l.B6 .40 l.38 .34 .91 .35 . 98 .46 l.97 
9 .56 3.21 .44 1-76 .40 l.38 ,33 .84 .34 . 91 .50 2.42 

10 .54 2.93 .44 l 76 .40 l.38 ,33 .84 .37 l.13 .48 2.19 
11 ,53 2.79 .45 1.86 .40 l.38 .34 . 91 .32 .78 , 1+6 l.97 
12 .54 2.93 .44 i.76 .40 l.38 ,33 .84 .35 .98 .4u l.97 
13 ,53 2.79 .43 l.66 .40 l.3B .33 .84 .36 l.05 .45 l.86 
14 .54 2. 93 .43 l.66 .39 l.29 .34 .91 .35 . 93 .~6 l.97 
15 .52 2.66 . 42 l.:;S .40 l.3B .34 .91 .36 i.o:; .47 2.08 
16 ,53 2.79 .43 l.66 .40 l.38 .33 .B4 ,35 .98 .48 2.19 
17 ,53 2.79 .43 l.66 .39 l.29 .33 .84 .36 1.05 .52 2.66 
18 .52 2.66 .43 l.66 .3B l.21 .33 .84 .36 l.05 .50 2.42 
19 .52 2.66 .42 l.56 .3B l.21 .32 .78 . ~-2 l.56 .55 _;;,07 
20 .51 2.54 .42 l.56 .38 l.21 .33 .84 .46 l.97 .52 2.66 
21 .51 2.54 .42 l.56 .37 l.13 .33 .B4 .42 l.56 •• 50 2.42 
22 .50 2.42 .42 l.56 .37 l.13 .32 .7B .37 1.13 ,53 2.79 
23 .51 2.54 .41 l.47 .36 l.05 .32 .7B .36 l.05 .56 3.21 
21+ .51 2.54 .41 1.47 .36 l.05 .32 .7B .41 l.47 <:!. . _, . 2.93 
25 .50 2.42 .41 l.47 .36 l.05 .31 .72 .3B l.21 e 3.07 
26 .50 2.42 .41 l.47 .36 l.05 .31 .72 .37 l.13 e 3.21 
27 .45 l.B6 .41 l.47 .36 l.05 .31 .72 .37 l.13 e 3.36 
2B .49 2.30 .40 l.3B .36 l.05 .31 .72 .42 l.56 .5B 3.51 
29 .4B 2.19 .35 .9B .32 .78 .44 l.76 .69 5,49 
30 .49 2.30 .37 l.13 .32 .7B .45 l.86 .7B 7.44 
21 .4B 2.19 ·26 l.02 .40 l.38 
sec-m da 87.53 !j:!l. 39 2~L72 25 .1+1 2b.21 7!!.82 

Jul;i: Aul!iust SeBtember October November December 
l· .86 9.51 i.67 50.78 2.6 167.31 l.91 71.55 .86 9,51 :3E 5,29 
2 .BB 10.09 l.70 53.14 2.2B 111.75 l.B2 63.28 .B5 9.23 .67 5. -:-J9 
3 .B6 9,51 l.B6 66.90 2.16 97.44 l.86 66.90 .B4 8.95 .66 4.89 
4 .34 B.95 i.9B 7B.32 2.18 99,75 l.93 73.46 .B4 8.95 .66 4.B9 
5 .92 ll.34 l.94 74.42 2.14 95.17 l.B5 65.99 .87 9.Bo .64 4.51 
6 l.02 .14.70 2.04 B4.36 2.06 86.45 l.B2 63.2B .B6 9;51 .64 4.51 
7 l.02 14.70 2.oB 88.5B 2.10 90.75 l.90 70.61 .83 B.68 .63 4.33 
B l.01 14.35 2.12 92.94 2.22 104.48 l.B6 66.90 .80 7.90 .62 4.16 
9 1.01 14.35 2.21 103.29 2.17 9B.59 l.71 53,94 ,79 7,67 • 61 3,99 

10 1.06 16.16 2.13 94.05 2.22 104.48 l.62 47.03 .78 7.44 .60 3.B3 
11 l.OB 16.95 2.14 95.17 2.26 109.30 l.49 3B.15 .B7 9.80 .60 3.B3 
12 1.04 15.43 2.24 106.BB 2.21 103.29 1.40 '\? . c;n n~ , 1. 34 .59 3.67 .,-
13 1.05 15.BO 2.16 97.44 2.12 92.94 l.36 30.16 .88 10.09 .5B 3.51 
14 l.08 16.95 el06.8B l.B6 66.90 l.30 26.91 .85 9.23 .5p 3.5J 
15 1.10 17.74 e109.63 l.90 70.61 l.2B 25.87 • 81f 8.95 .5·7 3.36 
16 l.16 20.2~ 2.30 114.22 2.08 88.58 l.~O 22.00 .B2 8.41 .56 3.21 
17 1.20 22.00 2.26 109.30 l.92 72.50 l.10 17.74 .80 ·1. 90 .56 3.21 
18 l.22 22.91 2.24 106.88 2.07 B7.51 l.58 44.20 .78 7 ''· • "T"'t ,55 3.07 
19 l.lB 21.10 2.42 129.63 l.91 71.55 l.35 29.60 .76 7.00 .54 2,93 
20 l.15 19.80 2.47 136.38 1.86 66.90 l.15 19.BO .77 7.22 '"3 2.79 • :> 
21 l.21 22.45 2.61 156.61 l.87 67.B2 l.12 lB.55 .76 7.00 .52 2.66 
22 1.26 24.85 2.53 144.Bl 2.02 B2.31 l.lB 21.10 .Bo 7.90 .51 2.54 
23 l.32 27.97 2.3B 124.40 2.04 84.36 1.30 26.91 .Bo 7.90 .50 2.42 
24 l.2B 25.87 2.29 ll2.9B 2.1B 99,75 l.05 15.BO ,77 7.22 .50 2.42 
25 i.28 25.B7 2.34 119.26 2.26 109,30 .98 13.32 . 'i~: 6.56 .50 2.42 
26 l.35 ?.9.60 2.14 95.17 2.17 9B.59 .96 12.65 ,73 6.34 .50 2.42 
27 l.4B 37,50 2.07 B7-51 2.06 B6.45 1.49 3B.15 .72 6.12 .49 2.30 
2B l.90 70.61 2.22 104.4B l.9B 7B.;;2 • 96 12.65 ,70 5.70 .4B 2.19 
29 i.9B 78.32 2.42 129.63 l.84 65.oB ,93 ll.66 .70 5.70 , l+B 2.19 
30 l.70 53.14 2.02 B2.31 l.B6 66.90 .90 10.70 .6B 5.29 .50 2.42 
,21 l.72 54.74 2.04 B4.26 .88 10.09 .4B 2.19 
sec-m da 7Ei3.:f:l .2,lli-0.71 . 2' 725.13 1,121.";1;5 240. 7~-=- j.O'+ ,.75. 



TABLE 2.58 

Daily Gage Height, in meters, a11d Discharge, in second-meters, 
Dabus River near Asosa, Ethiopia--Year .Ending December 31, 1961 

Day G.R. Disch. G.li. Disch. G.H. Dis.ch. G.H. Disch. G.H. Disch.· G.H. Disch. 
January Febru~ry March April. May June 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
EO 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
21 
sec-m da 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19. 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

l 
sec-m da 

July ·-"August September 

96 .66 

138.49 

.67 21.04 

,57 13.85 

October November December 

478.68 

74.l 



TABLE 2.58 
Daily. Gage Height, in meters, and Discharge, in second-meters, 

Dabus River near Asosa, Ethiopia--Year Ending December 31, 1962 

Dal G.H. Disch. G.H, Disch, G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch; 
Januarl Februar~ March AJ2ril Mal June 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 0,79 26.5 
26 
27 
28 
29 
30 
31 
sec-m da 

Jull Au~st Se12tember October November December 
l 
2 2.31 223 
3 3,27 510 
4 
5 
6 • 7 2.26 212 
8 
9 1.96 155 2.38 240 

10 2.19 198 
11 
12 1.53 92 
13 
14 2.10 J80 
15 
16 2.44 253 
17 
18 
19 . 2.81 355 
20 3,12 460 
21 ·2.06 172 
22 2,74 333 
23 2.60 294 2.69 320 
24 3.23 500 
25 1.34 
26 
27 2. 20 200 2.62 300 1.90 144 
28 
29 
30 2.70 321 
31 
sec-m da 



TABLE 2,22 
Daily Gage Height, in meters, and Discharge, in second-meters, 

• Abbay River at Shoggli, Ethiopia--Year Ending December 31, 1959 

Da;I G. lI. Disch, G,H. Disch, G.H. Disch. G.}l. Disch. G.H. Disch. G.H. Disch, 
Januar;}'. Februar;x: March AJ2ril Ma;x: June 

l l,03e 197 l.OObr 192 
2 l.OOe 192 l.OObr 192 
3 .• S7e 187 l.19br 227 
4 .95e. 184 l.18br 225 
5 .92br 178 l,38br 265 
6 .72br 148 l.!t5br 279 
7 .72br 148 l.26br 241 
8 ,68br 14~ l.27br 24} 
9 .63br 135 l.43br 275 

10 .6lbr 132 2.lObr 435 
11 .55br 124 2,l6br 450 
12 .52br 120 l.95br 397 
13 .58br 128 l.67br 327 
14 .68br 142 l.62br 315 
15 .92br 178 l.7lbr 337 
16 l.72br 340 2.Q4br 420 
17 l.55br 299 l.95br 397 
18 l,48br 285 2,_54br 562 
19 2.20br 460 2.64br 592 
20 l.56br 301 2 .85br 655 
21 l,46br 281 2.48br 544 
22 l.76br 350 2.70br 610 
23 l.65br 322 2.66br 598 
24 l.62br 315 2.53br 559 
25 l.37br 263 2.73br 619 
26 l.35br 259 2.65br 595 
27 l.24br 237 2.56br 568 
28 l.07br 204 2.60br 580 
29 .97br 187 2,70br 610 
30 ,o/tbr 182 2.70br 610 
~l ·24br 182 
sec-m da 6.802 121212 

Julz Au13!!st Se12tember October November December 
1 2.84 652 7.53 3,530 10.09 6,160 7.67 3,650 6 • 0 5llr 2,380 3,58br 950 
2 2.93 682 8.25 4,180 9.88 5,910 7,88 3,b4o e 2,240 3,54br 930 
3 2.,98 702 9,55 5,510 9,93 5,970 8.21 4,140 5.65br 2,100 3.5lbr 915 
4 3.21 794 8.58 4,480 9, 93 5, 970 8,08 4,020 e 2,050 3,60br 940 
5 3,73 1,020 8.13 4,070 11.7.2 8,210 7,93 3,890 5.49br 2,000 3,58br 9.50 
6 4.13 1,180 7, 96 3, 910 12.18 8,850 7,68 3,660 e 1,860 
7 4.3.'.l 1,320 7.c;2 3,880 11.51 7,$1. 7,47 3,480 5.02br 1,720 
8 4.44 1,380 7,t,o 3,770 11.01 7. 260 7,f,6 3,640 e 1,680 
9 4,30 1,)10 7,74 3,720 10.25 6,350 7,60 3,590 4,90br 1,650 

10 4.29 1,300 8.41 4,320 10,22 6,310 7,68 3,660 4. 78br 1,580 
11 4.26 1,290 8.91 4,810 10.24 6,340 7,48 3,480 4 .68br 1,520 
12 4,37 1,340 s.05 4,960 10.39 6,520 7.15 3,220 4,60br 1,470 
13 'i·.39 i,36e 9.86 5,880 10,06 6,120 7.02 3,120 4.53br 1,430 
14 4,58 1,460 11.12 7,410 9.98 6,030 7,22 3,280 4,42br 1,370 
15 5.16 i;810 9,93 5,97ei 9.91 5.940 7,31 3,350 4.34br 1,330 
16 6.12 2,430 9,61 5,580 9.60 5. 570 7,18 3,240 4, 25br 1,280 
17 6,53 2,?20 9,33 5,260 9,35 5,280 6,97 3,080 4·,18br 1,250 
18 6,97 3,080 9.20 5,120 9,23 5,150 6.91 3,030 4 .12br 1,220 
19 7,05 3, llfO 9,56 5,520 9,19 5,510 6.8S: 3,010 4 .08br 1,200 
20 6.80 2,940 9,36 5,300 8.92 4,820 6.89 3,010 4.09br 1,200 
21 6.70 2,860 S,2Lf 5,160 S.94 4,840 6.86 2,990 ~·. l8br 1, 250 
22 6.23 2,510 $.50 5,450 9,01 4,910 6.85 2,980 4,24br 1,280 
23 6.47 2,680 lCJ.50 6,650 8.63 4,660 6.77 2,920 4, 22br 1, 270 
24 7,04 3,lJO 11.81 13 ,330 8.55 4,450 6.74 2,890 4,09br 1,200 
25 7.20 j, 260 11.22 7,540 8.47 4,370 6.84 2' 5'70 4.02br 1,170 
26 7,51 3,510 10.26 6,360 8.25 4,180 6.89 3,010 3.94br 1,130 
27 7,70 3,680 10.95 7-,190 8.07 4,010 (.86 2, 990 3 .84br 1,080 
28 7,57 3,560 i1.50 7,goo 7.86 3,820 6.94 3,110 3. 76br 1,040 
29 7,15 3,220 11.70 8,180 7,73 3,710 6.64e 2,810 3.6~br 1,000 
30 7,83 3,800 11.72 8,210 7,87 3,8;;0 6,34br2,590 :; .63br 980 
l .8 Boo 10.8 0 0 6.lle 2 4"0 

sec-m da z.220 12,2,22Q_ 0 101.0?0 'I. Q'IO 



TABLE 2.59 
Daily Gage H!!ight, in ll!eters, and ViscJiarge, in second-meters, 
Abbay River at Shogali, Ethiopia--Year Ending December 31, 1960 

Day G. I!• Disch, G,H. Disch •. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;r Februar;r March A;eril Ma;r June 

1 
2 .60br 131 
3 .7lbr 146 
4 .74br 151 
5 
6 ,77br 156 
7· ,77br 156 
8 
9 

10 
11 
12 
13 1.92 390 
14 2,02 415 
15 1.92 .390 
16 2.13 442 
17 2.16 450 
18 2.46 538 
19 2.38 514 
20 2,79 637 
21 3,19 786 
22 3.41 874 
23 3.18 782 
24 2:96 694 
25 -- 2.88 664 
26 2.57 698 
27 2.86 658 
28 3.11 754 
29 3.21 794 
30 4.18 1,250 

1 
sec-m da 

Jul;r· AUSJ!St Se12tember October November December 
1 4.02 1,170 9.09 5,.000 11.14 7,430 
2 3.81 1,060 9.29 5,220 10.45 6,590· 
3 3.95 1,140 8,73 4,630 9,72 5,710 2,76br 628 4 4.52 1,420 8.73 4,630 9.60 5,570 
5 4,37 11,340 9.51 5,460 c;,.20 5,120 
6 4.39 :1,360 10.90 7,130 9.06 4,970 
7 4.40 1,360 10.28 6,390 9,94 5,980 
8 4.57 1,450 9.12 5,030 9,17 5,090 
9 4.69 1,520 ·8.77 4,670 8.94 4,840 

10 4.37 .1,340 8.58 4,480 9.12 5,030 
11 4.51 ·l, 420 8.45 4,360 9,17 5,090 
12 4.95 ·1,680 8.31 4,230 8 .86 4. 760 
13 6.34 2,590 8.37 4,280 
14" 6.01. 2,360 8.27 4,190 
15 5,93 2,300 9.10 5,010 
16 5.82 2,220 10.06 6,120 
17 6.45 2,660 10.48 6,630 
18 6.60 2, 7r;O 9.54 5,500 
19 6.30 2,560 9.40 5,340 
20 6.76 2,910 10.37 6,490 
21 6.67 2,840" 10.76 6,960 
22 8.18 49110 11.67 8,140 
23 7.58 :7 I ~70 11.13 7,420 
24 7.75 3,720 11.53 7,940 
25 9,16 5,080 10.ll 6,180 
26 9.09 5,00C 9.82 5,830 
27 8.39 4,300 c;;.68 5,670 
28 8.12 . 4,060 9.94 5,_980 
29 9.28 5,210 9,36 5,300 
30 9.19 5,510 9,57 5,530 
31 8. 26 41860 2.68 ,2,,670 
sec-m da ·!!Ji'., 9CO 1-7),410 

• 



TABLE 2·22 
Daily Gage Height, in meters, and Discharge, in second-meters, 
abbay River at Shogali, Ethiopia--Year Ending December 31, 1961 

Day G.H. Disch. G.H. Di<;ch, G.H, Disch. G.H. Disch. G.H. Disch. G.H. Disc1i"':" 

Januarl Februarl March A;eril Mal June 
l .72br i48 .73br 150 l.06br 202 e 220 
2 .70br 145 .70br 145 ,94br 182 e 220 
3 .7obr 145 ,66br 139 .77br 156 e 220 
4 .69br 144 .69br 144 .68br 142 l.l9br 227 
5 .68br 142 • 79br 158 .67br 141 e 200 
6 .66br 139 l.06br 202 .98br 189 .85br 168 
7 .63br 135 l.18br 225 .94br 182 l.l4br 217 
8 .60br 131 l.12br 213 ,78br 157 l.2lbr 231 
9 .59br 130 l.28br 245 .66br 139 l.69br 332 

10 .56br 125 l.32br 253 .55br 124 l.65br 322 
11 .54br 123 l.18br 225 .5lbr 118 l.34br 257 
12 l.36br 261 .5obr 117 l.12br 213 .44br 110 l.42br 273 
13 l.37br 263 .48br 115 l.15br 219 .38br 103 l.66br 325 
14 l.32br 253 .46br 112 l.2lbr 231 .36b~ 101 l.67br 327 
15 l,24br 237 .45br 111 l.36br 261 .36br 101 l.84br 370 
16 l.19br 227 .44br 110 l,20br 229 .32br 96 l.73br 342 
17 l.16br 221 .42br 107 l.OObr 192 .26br 90 3.16br 774 
18 l.lObr 209 .4lbr 106 .94br 182 .24br 87 2.80br 640 
19 l.04br 1S9 .4lbr 106 .84br 166 .l8br 81 2.57br 571 
20 .94br lU2 .42br 107 .82br 163 4 .l6br tl,240 
21 • 92br. 178 .43br 109 .80br 160 3.22br 798 
22 1.35 259 ,88br 172 .43br 109 .74br 151 3.52br 920 
23 .85br 168 .44br 110 .88br 172 3,48br 902 
24 .84br 166 .46br 112 l.l2br 213 3.30br 830 
25 .80br 160 .59br 130 l.48br 285 3.2lbr 794 
26 .72br 148 .78br 157 l,50br 289 3,34br 846 
27 .74br 151 .90br l75 l.34br 257 3.24br 806 
28 .73br 150 .93br 180 ·l.22br 233 3,73 J,020 
29 .94br 182 l.20br 229 4.09 1,200 
30 .85br 168 l.16br 221 4.10 1,210 
~l .z~br i~8 .. :. 
iec-m da _--2±.,o 8 61162 161~02 

Jull AUltUBt SeBtember October November December 
l 4.30 1,310 8.81 4,710 10, 5 7·,070 8,55 4,450 5.28 1,880 3. 96 1,140 
2 4.47 l, l+CO 8.37 4,280 10.57 6,730 8.64 4,540 5.21 1,840 3. 93 1,120 
3 4.19 1,260 7,93 3,890 9,94 5,980 8.99 4,890 5.16 1,810 3.90 1,110 
4 4.12 1,220 8.oo 3, 950· 9,71 5,700 9.43 5,370 5,10 1,770 3.88 1,100 
5 4.63 1,490 8.52 4,420 11.10 7,380 9,93 5, 970 5.04 1,730 3.85 1,080 
6 4.48 1,400 8.6ci 4,500 11.24 7,560 10.26 6,360 4.98 1,700 3.82 1,070 
7 e 1,500 8.64 4,540 11.83 8,360 10.10 6,17C 4.91 1,660 3,79 1,060 
8 e 1,600 8.88 4,780 10. 72 6. 910 9,73 5,730 4.84 1,610 3.76 1,040 
9 e 1,700 10. 79 7,000 9,91 5,940 9.43 5,370 1+ • 78 1,580 3.72 1,020 

.0 e 1,800 ll.04 7,300 9,53 5,490 9.21 5,130 4.71 1,540 3.68 1,000 
·.1 e 2,000 $.94 5,980 9.65 5,630 8.98 4,880 4.66 1,510 3.65 985 
:.2 e 2,200 9.82 5,830 9.47 5,420 t.68 4,580 4.61 1,480 3.61 965 
'-3 e 2,400 10.18 6' 270· ~;.50 5,450 8.47 4,370 4.56 1,450 3.56 940 __ 4 e 2,700 10.38 6,510 9,78 5,790 8.25 4,180 4.52 1,420 3.52 920 
·.5 e 3,000 10.70 6,890 9.68 5,670 7.81 3,780 4.46 1,390 3.48 902 
.6 7.36 3,390 9,77 5,770 9.26 5,190 7,43 3,440 4.42 1,370 3.42 878 
7 6.45 2,660 9.66 5,640 9.19 5,510 7,13 3,200 4.38 1,350 3,37 858 
.8 7,37 3,400 9,17 5,090 10,04 6,100 6.81 2,950 4.34 1,330 3.32 838 
9 7.60 3,590 9,51 5,460 9,83 5,850 6.S.4 2,730 4.30 1,310 3.28 822 
0 7.38 3,400 10.13 6,210 9.31 5,240 6.25 2,520 4.26 1,290 3.24 806 
l 7,95 3,SOO 10.30 6,410 9,24 5,160 6.oo 2,350 4.22 1,270 3.19 786 
2 8.21 4,140 11.19 7,500 8.92 4,820 5,55 2,040 4.19 1,260 3.14 766 ., 8.65 4,550 10.87 ·7,090 8.77 4,670 5.70 2,140 I+ .16 1,240 3.09 746 
+ 8.51 4,410 10.74 6,940 8.63 4,530 5.67 2,120 4.12 1,220 3.04 726 

·5 10.03 6,090 11.12 7,410 8,7f, 4,660 5.64 2,100 4.09 1,200 2.99 706 
) 10.27 6,370 lC'.84 7,060 8.82 4,720 5,57 2,050 4.06 1,190 2. 93 682 
7 9.12 5,030 10.69 6 1 8&0 8.53 4,430 5,54 2,030 4.04 1,180 2.88 . 664 
l 9.44 5,380 10.50 6,650 8.44 4,350 5,48 2,000 4,02 1,170 2.81 643 
J 8.71 4,610 11.40 7,770 8.68 4,580 5.44 1,970 4.oo 1,160 2.75 625 
) 8.26 4,180 11.37 7,730 8. 79 4,690 5,40 1,950 3,98 1,150 2.69 607 
L 8.41 42320 11.80 81320 5,34. 1:910 2.61 583 
>c-m aa 95,~00 IBB,~80 1521280 11~ 270 43.0bO 27 .1 RR .. 



TABLE 2.,22 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Abbay River a.t Shogali,.Ethiopia-.:.Year Ending December 31, 1962 

Da:£ G.H. Disch. G~H. Disch~ G.H. DiSch, G.H. Di~ch.· G.H. Disch. ·-G.H. Disch. 
Jan ua.r;r _ Febru;<r:£ March A11ril f1a;l June 

1 2.55 565 e 300 
2 2.51 553 e 300 
3 2.47 541 e 300 
4 2.43 529 e 500 
5· 2.38 514 e 500 
6 2;35 505 e 700 
7 2.31 493 2.80 640 
8 2.28 484 2.41 523 
9 2.25 475 2.13 442 

10 2.23 469 2.30 490 
11 2.20 460 2.42 526 
12 3,09 746 
13 3.36 854 
14 3,47 898 
15 2.64 . 592 
16 2.66 598 
17 2.82 646 
lll 2.98 702 
19 2.68 604 
20 2.87 661 
21 2.76 628 
22 2.74 622 
23 2.60 580 
24 3.00 710 
25 3.03 722. 
26 3,13 762 
27 2.97 698 
28 3.12 758 
29 2.84 652 
30 2, 96 694 
21 
sec-m da-· iS 12i+S 

Jul;v AUg:!;!St September October November ~~mber 
1 3,35 854 7,73 3,710 9,32 5,250 S.23 4,160 
2 3.67 995 7,99 3,940 9,25 5,180 9,09 5,000 
3 3,50 910 8.oo 3,950 10.30 6;410 2 •. 95br 690 
4 3,87 1,100 8.95 4,850 9.68 5,670 
5 4.43 1,380 9.01 41910 9,44 5,380 
6 4.25 i,280 8,53 4,430 8.91 4,810 
7 4.24 1,280 8.02 3, 970 9,21 5,130 
8 4.40 1,360 8.35 4,260 9,39 5,330 
9 4.72 1,540 9.09 5,000 9,45 5,400 

10 4.56 1,450 8.63 4,530 9,47 5,420 
11 4,61+ 1,490 9.31 5, 24·0 9,33 5,260 
12 4.92 1,660 9.51 5,460 9,29 5,220 
13 5.11 1,780 8.66 4,560 8,75 4,650 
14 4,97 1,690 9,01 4,910 8.53 4,430 
15 5.00 1,710 8.95 l+,850 8,34 4,260 
16 4,99 1,700 8.83 1+,730 8.25 4,180 
17 5,17 1,810 9.22 5.140 8.22 4,150 
18 5,05 1,740 9,71 5,700 . 8.19 4,120 
19 5,23 1,850 J0.18 6,270 8.13 4,070 
20 5,28 1,880 9,39 5,330 8,37 4,280 
21 5,47 1,990 9,73 5,730 8.49 4,390 
.22 6.01 2,360 9,97 6,010 8.25 4,180 
23 6,80 2,940 9,63 5,610 8.20 4,130 
24 6.49 2,690 9, ·18 5, 790 8.37 4,280 
25 6.70 2,860 10.48 6,630 8.43 4,340 
26 7,47 3,480 10.03 6,090 8.48 4,380 
27 6.96 3,070 9.08 4,S'90 8.44 4,350 4. 75br 1,560 
28 7,27 3,320 9.55 5,510 8.43 4,340 
29 7,60 3,590 9.71 5,700 8.22 4,150 
30 7,63 3,620 9,72 5,710 8.11 4,050 
~ '2·Z2 t76o 2.86 ~:88_o sec-m da 6 .I.22C:_ I~ 39u Izn'.:2 I2C ------



TABLE 2.60 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Beles River near Metekkel, Ethiopia--Year Ending December ?l, 1962 

Da;y: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;y: Februar;y: March · A;eril Ma;y: June 

l .66r 4.90 .54r 2.78 .47r i.85 •. 4lr 1.22 .41 1.220 .39 1.05 
2 .65r 4.70 .54r 2.78 .47r 1.85 .4lr 1.22 .39 1.050 .38 .99 
3 .65r 4.70 .54r 2.78 e 1.85 .4or 1.12 .37 .930 .38 .99 
4 .65r 4.70 .54r 2.78 .47r 1.85 .40r 1.12 .37 ,930 .41 1.22 
5 .65r 4.70 .53r 2.63 e 1.81 .40 1.12 .38 .990 .48 1.96 
6 .64r 4.50 .53r 2.63 e 1.76 .40 1.12 ,39 1.050 .57 3.23 
7 .64r 4.50 .53r 2.63 .46r 1.74 .40 1.12 .43 1.420 .58 3.38 
8 .64r 4.50 .52r 2.48 e 1.74 .39 1.05 .43 1.420 .57 3,23 
9 .64r 4.50 .52r 2.48 e 1.74 ,39 1.05 .41 1.220 .51 2.33 

10 .63r 4.30 .52r 2.48 .46r 1.74 .39 1.05 .39 1.050 .52 2.48 
11 .63r 4.30 .5lr 2.33 ,45r 1.63 .38 .99 .38 .990 .52 2.48 
12 .62r 4.10 .51r 2.33 e 1.63 .38 .99 .39 1.050 .48 1.96 
13 .6lr 3.90 .5lr 2.33 e 1.63 .38 ,99 .40 1.120 .54 2.78 
14 .6lr 3,90 .5or 2.18 e 1.63 .38 ,99 .41 1.220 .48 1.96 
15 .60r 3.70 ,50r 2.18 e 1.63 ,37 .93 .44 1.520 .47 .1.85 
16 ,59r 3.54 .5or 2.18 e 1.63 .37 ,93 .44 1.520 .52 2.48 
17 .59r 3.54 .49r 2.07 .45r 1.63 .36 .87 .42 1.320 .50 2.18 
18 .59r 3.54 .49r 2.07 .45r 1.63 ,36 .87 .41 1.220 .69 5.50 
19 .59r 3.54 e 2.05 e 1.60" .36 .87 .40 1.120 ,78rv 7,62 
20 .59r 3.54 e 2.03 e 1,57 .36 .87 .48 1.960 · ,7orv 5,70 
21 ,58r 3.38 e 2.01 e 1.54 .36 .87 .45 i.630 .63rv 4.30 
22 .58r 3.38 e 1.99 e 1.51 .36 .87 .42 1.320 •97rvl3.40 
23 .57r 3.23 e 1.96 e 1.47 .36 .87 .43 1.420 • 90rvll. 20 
24 .57r 3.23 .48r 1.96 e 1.43 .36 .87 .43 1.420 .66rv 4.90 
25 .56r 3.08 .48r 1.96 e 1.38 .36 .87 .44 1.520 .74rv 6.66 
26 .56r 3.08 e 1.93 e 1.33 .36 .87 .43 1.420 ,94rvl2.40 
27 .55r 2.93 e 1.89 e 1.28 .36 .87 .41 1.220 l.10rvl8. 50 
28 .55r 2.93 .47r 1.85 .4lr 1.22 .36 .87 .40 1.120 1. 22rv 24. 00 
29 ,55r 2.93 .4lr 1.22 .36 .87 ,39 1.050 l.08rvl7.70 
30 ,54r 2.78 e 1.22 ,39 1.05 .40 1.120 l.35rv31.00 
31 , 24r 2.z8 .4lr 1.22 .40 . 1.120 
sec-m da 117-23 . 62. 72 4!l.96 29.2'.Z ~!l.6!l 122·42 

Jul;y: Aue;ust sestember October November December 
l 1.23 24.5 2.29 110 2.3 120.0 1.93 72,7 ,72 6.1!l ,55 2.93 
2 1.49 39.4 2.10 89 2.47 131.0 1.79 61.2 .70 5,70 ,55 2,93 
3 1.56 44.2 2.50 137 2.42 126.o 1.94 73.6 .69 5.50 .54 2.78 
4 i.23 24.5 3,07 218 2.63 153.0 1.76 58.8 .68 5.30 .53 2.63 
5 i.36 31.6 3,00 208 2,73 167.0 1.62 48.4 ,71 5.94 .53 . 2.63 
6 1.87 67.6 2.50 137 2.53 140.o 1.47 38.2 .70 5.70 .52 2.48 
7 1.60 47.0 2.20 100 2.49 135.0 l.35 31.0 ,75 6.90 .52 2.48 
8 1.53 42.l 2.56 143 2.79 i76.o 1.28 27.1 .74 6.66 .51 2.33 
9 1.52 41.4 2.85 183 3.29 256.0 1.21 23.5 ,70 5,70 ,50 2.18 

10 1.64 49.8 2.35 117 2.57 144.o 1.15 20.5 .68 5.30 .50 2.18 
11 i.91 70,9 2.43 127 2.40 124.o 1.12 19.3 .67 5.10 .50 2.18 
12 i.73 56.5 2.74 168 2.26 io6.o 1.07 17.3 .78 7.62 .49 2.07 
13 1.81 62.8 2.03 82 2.31 113.0 1.03 15,7 .85 9.65 .49 2.07 
14 1.42 35.2 1.69 54 1.94 73.6 1.00 14.6 .86 9,96 .48 1.96 
15 1.44 36.4 2.53 140 2.20 100.0 ,97 13.4 ,74 6.66 .48 1.96 
16 1.50 40.0 4.29 470 2.19 98.0 .95 12.7 .71 5,94 .47 1.85 
17 l.38 32.8 3.54 301 2,25 105.0 ,93 12.l .70 5.70 .47 1.85 
18 1.56 44.2 3.20 241 2.16 95.0 .99 14.2 .72 6.18 .46 1.74 
19 1.54 42.8 3.11 225 1.95 74.5 .92 11.8 ,69 5.50 .45 1.63 
20 i.82 63.6 2.79 176 2.12 91.0 .89 10.9 .67 5.10 .45 1.63 
21 1.72 55.8 3,39 274 2.04 83.0 .86 10.0 .66 4.90 .44 1.52 
22 1.92 71.8 2.80 178 2.87 187.0 .85 9,7 .64 4.50 .44 1.52 
23 2.08 87.0 2.26 106 2.76 170.0 .83 9.0 .63 4.30 .43 1.42 
24 2.22 102.0 2.21 101 2.35 117.0 .81 8.4 .62 4.10 .43 1.42 
25 1.90 70.0 2.48 133 2.50 137.0 .82 8.7 .61 3.90 .43 1.42 
26 1.76 58.8 3.69 331 2.06 85.0 .88 10.6 .60 3.70 .43 1.42 
27 2.14 93.0 2.62 152 1.90 70.0 ,93 12.l .58 3.38 .42 l.32 
28 1.92 71.8 3.66 325 1.87 67.6 .82 8.7 .57 3.23 .42 1.32 
29 2.69 162.0 3.54 301 1.89 69.2 .78 7.6 ,57 3.23 .42 1.32 
30 1.89 69.2 2.67 158 1.77 59.6 .76 7.1 .56 3.08 .42 1.32 
l 2.02 81.0 .02 210 • 4 6. .42 1. 2 

. 5. 9 ~1272·2 92.6 16 • l 22· l 



TABLE 2.62 
Daily Gage Height, in meters, and Discharge, in secc·nd-meters, 

Abbay River at Sudan border--Year Ending December 31; 1961 

Da;i: G.H. Disch. G.H. Disch. G.H. Disch, G.H. Disch .• G.H. Disch. G.H. Disch. 
Januar;i: Februli'.ry Mari:!L_._ AJ2ril Ma;i: June 

l .42 203 
2 .40 197 
3 .42 203 
4 .40 197 
5 .42 203 
6 .36 185 
7· .4? 203. 
8 .51 230 
0 .45 212 , 

10 .81 334 
11 .66 
12 
13 
14 
15 
16 
17 
18 
19 
20 
'21 
22 
23 
24 .12 2.12 1,007 
·25 .10 117 1.97 913 
26 .02 .100 2.01 937 
27 .12 121 1.82 823 
28 .25 154 1.82 823 
29 .14 126 2.70 1,414 
30 .32 173 2.59 1,332 
-1 .47 218 -----.. ·~-·--f.ec-m da ' 

Jul;i: August SeEtember October November December 
l 2.90 1,570 6.86 6,004 8.45 8,420 6,31 5,253 3,31 1,909 
2 2.78 1,476 6.45 5, If 35 8.05 7,780 6.40 5,370 3.25 1,850 
3 2.80 1,491 5.92 4, '146 7 .69 7,225 6.4<; 5,487 3.14 1,762 
4 2.73 1,437 5,95 1+, '785 7.38 6,760 6.87 6,018 3.12 1,746 
5 2.88 1,554 6.70 5,780 8.76 8,916 7,30 6,640 3.09 1,722 
6 3.04 1,682 6.72 5,808 8.68 8,788 7,77 7,345 3.03 1,674 
7 3.11 1,738 E:. 74 5,836 8.99 9,303 7,54 7,000 2.94 1,602 
8 3.38 1,972 7.09 6,326 8.71 8,836 7.48 6,910 2.88 1,554 
9 3.62 . 2, 188 8.05 7,780 8.00 7,700 7.09 6,326 2.81 1,499 

10 4.19 2,740 ~.62 R,69<.> 7,33 6,685 6.93 6,102 
11 4.02 2,570 7.94 7,604 7,25 6,565 . 6.75 5,850 
12 4.07 2,620 7,55 7,015 7.46 6,880 6. 5'1 5,598 
13 4.32 2,870 7,70 7. 2110 7.18 6,460 6.27 5,201 
14 e 3,000 8.04 7,764 7,33 6,685 6.01,. 4,902 
15 4.66 3,236 8.37 8,292 7.53 6, 985 5.67 4,421 
16 5.51 4,213 7,71 7,255 7,02 6,228 5,37 4,044 
17 6.24 5,162 7.48 6,910 6.83 5,962 5.15 3,780 
18 6.32 5,266 7,25 6, 565 . 7.43 6,835 11. 96 3,566 
19 5.31 3,972 7.32 6,670 7,74 7,300 4.77 3,357 
20 5.87 4,681 7. 74· 7,300 7.09 6,326 4.61 3,181 
21 5.86 4,668 7.Bs 7,525 7.03 E· 242 I;, 42 2,972 ' 22 5•91 4, 73..; G.66 C,756 6.80 5,920 i,. 23 2,780 
23 6.54 5,556 8-.56 8,596 6.66 5,724 4.14 2,690 
24 6.53 5,542 8.13 7,908 6.56 5,584 4.09 2,640 
25 'i' ,114 6,850 8.12 7 ,892 6.65 5,710 4.01 2,560 
26 8.07 7,812 e G, 1100 6,75 5,850 3.85 2,400 
27 7.60 7,090 8.29 8,164 6.46 5,448 3,70 2,260 
28 7.42 6,820 8.09 7,844 6.13· 5,019 3.60 2,170 
29 6.92 6,088 8.44 8,404 6.25 5,175 3.54 2,116 
30 6.31 5,253 8.58 8,628 6.66 5,724 3.48 2,062 
21 6.2~ 2,149 9,20 ·-- -- 3 .42 2. ... 008 
sec-m da 120 1 929 215-;~gr··- 203 • .Q.2.2._ ___ 133_,909 



TABLE 2 .• 62 
Daily Gage Height, in meters, and Discharge, in second-meters, 

J\bbay River e.t Sudan border--Year Ending December 31, 1962 
Da)£ G.H. Disch A G.ll. Disch. G,H. Disch. G.H. Disch. G.!L Disch. G.H. Disch. 

January Februar~ March A;eril Ma~ June 
1 .• 85 349 
2 .70 294 
3 .60 260 
4 .92 377 
5 .92 377 
6 1.54 667 
7 1.78 800 
8 1.44 615 
9 1.18 490 

10 1.18 490 
11 1.17 486 
12 1.54 667 

. 13 1.80 811 
14 2.02 943 
15 1.71 760 
16 1.47 631 
17 l.So 811 
18 1.94 894 
lS 1.76 788 
20 1.70 754 
21 1.71 760 
22 1.64 721 
23 1.59 694 
24 1.74 777 
25 1.77 794 
26 l.S8 919 
27 1.68 743 
28 1.91 876 
29 1.73 771 
30 1.66 732 
1 

sec-m da 20.021 
Jul~ .l<ue;ust Se;etember October November December 

l i.83 829 5.66 4,408 7.17 6,445 5,93 4,759 2.60 1,339 i.62 710 
2 2.22 1,073 6.06 4,928 6.97 6,158 6.70 5,780 2.55 1,302 1.59 694 
3 2.15 l,027 6~13 5,019 7,49 6,925 7.01 6,214 2.49 1,259 1.57 683 
4 2.23 1,079 6.65 5,710 7 .4:, 6,835 6.99 6,186 2.45 1,230 l.58 688 
5 2,73 l,437 7.06 6,284 7.23 6,535 7,07 6,298 2.37 1,174 l.56 678 
6 2,84 1,523 6.89 6,046 6.80 5,920 7,03 6,242 2.32 1,140 1.53 662 
7 3.08 l,714 6.22 5,136 6.84 5, 976 6.37 5,331 2.28 1,113 1.50 646 
8 2.90 1,570 6.33 5,279 6,99 6,186 5.85 4,(:55 2.24 1,086 l.47 631 
9 2,98 1,634 ·6.95 6,102 7.17 6,445 5.48 4,176 2.21 1,066 1.44 615 

10 3.03 1,674 6,80 5,920 7,30 6;640 5.19 3,828 2.18 1,046 l',41 600 
11 3,05 l,6SO 6.82 5,948 ·7.00 6,200 5.06 3,676 2.14 1,020 1.38 585 
12 3.07 1,706 7,39 6,775 7,04 6,256 4.73 3,313 2.11 1,001 1,37 580 
13 3,43 2,017 6.Bc 5,920 6.55 5,570 4.49 3,049 2.11 1,001 1.33 561 
14 3.33 ·1,927 6.84 5,976 6,14 5,032 4,25 2,800 2.12 1,007 1.30 546 . 
15 3,36 l,954 7,09 6,326 .5,93 4,759 4,07 2,620 2.14 1,020 1,26 527 
16 3,33 l,927 6.88 6,032 5.97 4,811 3,93 2,480 2.14 1,020 1,23 513 
17 3.48 2,062 7,33 6,685 6.05 4,915 3.80 2,350 2.08 981 ·1.21 504 
18 3,47 2,053 7,47 6,8S5 6.04 4,902 3.71 2,269 2.02 943 1.18 490 
19 3,45 2,035 7,74 7,300 5,95 4,785 3,57 2,143 1.98 919 1.16 481 
20 3,56 2,134 7,46 6,880 6.17 5,071 3 ·'•7 2,053 1.95 900 1.14 472 
21 3,68 2,242 7,31 6,655 6,38 5,344 3,37 1,963 1.92 882 1.14 472 
22 4,10 2,650 7,85 7, L:-65 6 .15 . 5,045 3.27 1,866 1.88. 858 1 •. 09 450 
23 4.86 3,456 7,30 6,640 6.24 5,162 3.18 1,794' 1.85 841 1,07 441 
24 4.44 2,994 7.27 6,595 6.37 5,331 3.10 1,730 1.82 823 i·.05 432 
25 4.78 3,368 7,84 7,450 6.30 5,240 3,03 1,674 1.80 811 1.03 423 
26 5.26 3,c;.12 7.94 7,604 6,35 5,305 3,02 1,666. 1.78 Boo 1,02 419 
27 5,21 3,852 7.02 6,228 6.31 5,253 2.36 1,538 1.77 794 1.00 410 
28 5.27 3,924 7.01 6,214 6,24 5,162 2.92 1,586 1.72 766 ,98 .402 
29 5,54 4,252 7,53 6,985 5,96 4,798 2.84 1,523 1.68 743 ,96 393 
30 5,70 4,460 7,34 6,700 5.82 4,616 2,75 1,453 1.65 72'? ,94 385 
21 :z.80 41,2*0 z.64 z.120 2.68 11~2~ .22 ~81 
sec-m da z2.z-2 19.21225 Ir>·;; 1622 2s.~1~ 22,610 i6. 71, 



TABLE 2.6~ 
· Daily Gage Height, in meters, and Discharge, in second-meters, 

Dindir River near Abu Mendi-Metemma Road--Year Ending December 31, 1962 

Da;i: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;i: Februar;i: March A:eril Ma;i: June 

l 0 0 0 .05 .010 
2 0 0 0 .04 .005 
3 0 0 0 .04 .005 
4 0 0 0 .03 .002 
5 0 0 0 .02 .ooo 
6 0 0 0 .Bo 24.900 
7 0 0 0 .5B 11.400 
B 0 0 0 .35 3.250 
9 0 0 0 .36 3.4BO 

10 0 0 0 .33 2.790 
11 0 0 0 .32 2.560 
12 0 0 0 .31 2.330 
13 0 0 .13 .292 .27 l.6Bo 
14 0 0 .10 .100 .24 1.260 
15 0 0 .09 .070 .30 2.100 
16 0 0 .07 .030 .49 7.460 
17 0 0 .06 .020 .52 B.700 
lB 0 0 .05 .010 .54 9,600 
19 0 0 0 .21 .B70 .B3 27.300 
20 .121 0 0 0 .14 .356 .B6 29.700 
21 0 0 0 .12 .22B .73 19.900 
22 0 0 0 .10 .100 1.03 45.300 
23 0 0 0 .10 .100 .B3 27.300 
24 0 0 0 .09 .070 .66 15.400 
25. 0 0 0 .09 .070 .56 10.500 
26 0 0 0 .oB .040 .60 12.300 
27 0 0 0 .OB .o4o .42 5.oBo 
2B 0 0 0 .07 .030 .B5 2B.900 
29 0 0 .06 .020 .90 32.900 
30 -- 0 0 .05 .010 .67 16.ooo 
~l .oz .o~~ 0 .02 .010 
sec-m da 222.112 

Jul;i: Aue;ust Se:etember October November Dece111ber 
l ,57 10.95 2.02 203.0 2.01 201.0 1.38 87.7 .40 4.42 .19 .676 
2 .65 14.80 l.5B 117.B 2.16 234.o l.B9 '175.0 ,39 4.lB .19 .676 
3 .B5 2B.90 l.BO 1!17.0 1.90 177.0 1.56 114.6 .36 3.4B .lB .612 
4 .70 17.BO 2.09 ·219.0 2.06 211.0 1.34 B2.l .35 3.25 .lB .612 
5 .93 35.60 1.59 119.4 2.25 256.0 1,21 65.2 ,35 3.25 .lB .612 
6 1.55 113.00 l.3B B7.7 l.B9 175.0 i.23 67.6 .33 2.79 .17 ,54B 
7 1.04 46.30 1.47 100.5 1.79 155.l 1.04 46.3 .33 2.79 .17 .54B 
B .70 17.BO 1.62 124;4 3.10 522,0 1.01 43.4 .32 2.56 .16 .4B4 
9 ,55 10.05 1.96 1B9.0 3.04 498.0 ,93 35.6 ,30 2.10 .16 .4B4 

10 .6B 16.60 1.31 77,9 2.3B 291.0 .B7 30.5 .29 1.96 .15 .420 
11 1.62 124,40 1.19 62.B 2.32 275.0 .B3 27,3 .30 2.10 .15 .420 
12 1.01 43.40 . l.25 70~0 1.94 1B5.o ,79 24.l .30 2.10 .14 .356 
13 .B6 29.70 1.11 53.4 1.70 i3B.o .75 21.3 .30 2.10 .13 .292 
14 .71 lB.50 1.00 42.5 1.75 147.5 .72 19.2 .34 3.02 .12 .22B 
15 1.20 64.oo 1.90 i77.o 2.18 240,0 .70 17.8' .37 3.71 .12 .22B 
16 1.06 4B.30 2.42 301.0 2.08 216.0 .68 16.6 .32 2.56 .12 .22B 
17 1.09 51.30 2.19 243.0 1.88 173.0 .65 14.8 .32 2.56 .11 .164 
18 .94 36.50 1.90 i77.o 1.95 187.0 .64 14.3 .35 3.25 .11 .164 
19 .96 38.50 2.54 334.o 1.78 153.2 .64 14.3 .31 2.33 .11 .164 
20 1.62 124.4o 2.53 331.0 1.90 177.0 .61 12.8 .29 1.96 .10 .100 
21 .98 40.50 2.47 315.0 1.75 147.5 ,57 11.0 .28 1.82 .10 .100 
22 1.83 163.00 1.96 189.0 2.09 219.0 .55 10.l .27 1.68 .10 .100 
23 l.8B 173.00 1.57 116.2 2.09 219.0 .53 9.2 .25 1.40 .09 .070 
24 1. 52 1013. 20 1.52 lOB.2 1.77 151.3 .51 B.3 .24 1.26 .09 .070 
25 1.27 72.60 2.17 237.0 1.71 139.9 .49 7,5 .23 1.13 .09 .070 
26 l.OB 50.30 3.20 562.0 1.44 96.1 .49 7.5 .22 1.00 .09 .070 
27 1.06 4B.30 2.12 226.0 l.4B 102.0 .4B 7.1 .21 .87 .09 .070 
2B 1.09 51.30 2.22 250.0 1.27 72.6 ,53 9,2 .21 .B7 .OB ,040 
29 1. 92 181.00 2.83 423.0 l.31 77,9 .4B 7,1 .20 .74 .08 .040 
30 1.17 60.40 2.12 226.0 l.4B 102,0 .44 5.B .20 .74 .07 .030 

I l 1. 4 111.40" 2. 4 4.o ,42 .1 .o .o 0 
~ 0 2·922·1 1101 .1 .70 



TABLE 2.62 
Daily Gage Height, in meters, and Discharge, in second-meters, 

Rahad River near Metemma, Ethiopia--Year Ending December 31, 1962 

Da;x: G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. G.H. Disch. 
Januar;x: Februar;x: March A:eril Ma;x: June 

l 0 0 0 
2 0 0 0 

3 0 0 0 
4 0, 0 0 

5 0 9 0 
6 0 0 0 

7 0 0 .98 8.21 
8 0 0 l.01 8.80 
9 0 0 l.15 14.70 

10 0 0 .91 5.89 
11 .44v .220 0 0 0 l.13 13.70 
12 0 0 0 .94 6.76 
13 0 0 0 .86 4.76 
14 0 0 0 .87 4.97 
15 0 0 0 .85 4.55 
16 0 0 0 .76 2.90 
17 0 0 0 .80 3.50 
18 0 0 0 ,75 2.75 
19 .5ov ,336g 0 0 0 .71 2.19 
20 0 0 0 ,91 5.89 
21 0 0 0 ,97 7.63 
22 0 0 0 l.15 14.70 
23 0 0 0 l.36 26.20 
24 0 0 0 l.58 43.20 
25 0 0 0 1 .• 21 17.25 
26 0 0 0 l.02 9.20 
27 .37v .010 0 0 0 1.01 8.80 
28 0 0 0 l.25 17.45 

' 29 0 0 0 l.05 10.40 
30 0 0 0 l.16 15.20 

l 0 0 0 
sec-m da 

Jul;x: AUf!iUSt Se:etember October November December 
l l.16 15.2 2.18 111 2.95 265 2.22 117.0 .83 4.13 .62 l.25 
2 1.26 17.5 2.11 102 3,85 545 2.22 117.0 .81 3 • }i~·'"' ...... .§.~_ .. l.15 
3 1.87 71.7 2.21 116 2.91 256 2.14 105.0 .80 3, 0 .60 1.05 
4 l.30 22.4 2.79 226 2.87 245 2.04 93.2 .79 3.35 .60 1.05 
5 l.66 50.4 2.81 231 3.09 304 l.92 77.6 .78 3.20 .59 .99 
6 l.98 85.4 2.42 151 2.94 262 l.86 70.6 .78 3.20 .58 .92 
7 l.77 61.0 2.46 159 2.79 226 l.73 57.0 .75 2.75 .57 .86 
8 l.92 77.6 2.38 144 3.33 374 l.62 46.8 .76 2.90 .56 .79 
9 l.26 17.5 2.56 179 3.81 530 1.54 39,7 ,77 3.05 .56 .79 

10 l.12 13.2 2.38 144 3.17 326 l.46 33.3 ,77 3.05 ,55 ,73 
11 2.33 i34.o 2.33 134 2.90 254 1.40 29.0 .78 3.20 .55 ,73 
12 l.48 34.9 2.41 149 2.68 203 l.35 25,5 .76 2.90 .54 .66 
13 l.23 17.4 2.21 116 2.66 199 l.29 17.7 ,77 3.05 .54 .66 
14 l.43 31.l 2.24 119 .2.51 169 1.24 17.4 ,77 3.05 .54 .66 
15 l.76 60.0 2.96 268 2.88 248 l.21 17.3 .76 2.90 .53 .60 
16 l.69 53.1 3.67 479 2.77 221 l.18 16.2 .74 2.61 .52 .53 
17 l.81 65.1 3.47 416 2.59 185 l.14 14.2 .74 2.61 ,52 ,53 
18 l.98 85.4 3.25 350 2.49 165 l.13 13.7 .76 2.90 .52 .53 
19 1.86 70.6 3,40 395 2.42 151 1.15 14.7 . ,75 2.75 .52 ,53 
20 l.80 64.o 4.10 647 2.52 171 1.08 11.6 ,73 2.47 .51 .47 
21 l.59 44.l 3.58 449 2.48 163 l.03 9,6 .72 2.33 .51 .1+7 
22 l.53 38.9 3.09 '504 2.86 242 l.01 8.8 ,70 2.05 .50 .40 
23 2.32 133.0 2.76 219 2.90 254 ,99 8.2 .69 l.95 .50 .40 
24 2.06 95.8 2.60 187 2.82 233 ,97 7.6 .68 l.85 .50 .40 
25 2.01 89.3 2.86 242 2.52 171 .94 6.8 .67 l.75 .50 .40 
26 l.90 75.0 3.38 389 2.42 151 .92 6.2 .67 l.75 .49 .38 
27 l.70 54.o . 2. 99 277 2.43 153 ,93 6.5 .66 l.65 .49 .38 
28 l.44 31.8 2.98 274 2.26 123 .92 6.2 .64 1.45 .49 .38 

~ 
29. 1.60 45.0 3,35 380 2.28 127 .89 5.4 .64 l.45 .49 .38 
30 l.61 45.9 2.84 237 2.34 136 .87 5.0 • 63 l.35 .48 .34 
21· i.z2 ,:27.0 2.28 222 .82 4.6 .48 ·24 
sec-m da 11Z27•2 z.222 7,022 1,002.2 78.86 19.70 



TABLE 2,70 

l'dscellaneous Measurements ' 
1962 and 1963 

Station La ti- Longi- Flow in 
Number tude in tude in Cubic 
(Figure Degrees Degrees. Meters 

2.1) River Place North East Date 2ar sec. 

301 Amar ti Ho,l damsite NW 
Finchaa gage 9°42 1 37°17' '.ilµg. 28/62 18.5'8 

Nov. 11/62 1.60 
Mar. 2/63 0.24 
Apr. 24/63 0.23 
May 25/63 1.05 

302 Neshi Near Shambo 90441 37°15' Aug. 28/62 23.0' 
Oct, 4/62 20.6 
Oct, 21/62 5,35 
Nov, 11/62 1.59 
Mar. 4/63 o.42 
Apr. 24/63 0.62 
May 25/63 1.18 

581 Hoh a 15 kms north 
of Asosa 10°08 1 39°38' July 18/6Z 1.24 

July 21/62 0,71 
July 1962 3,71 
July 28/62 1.59 
July 30/62 1.16 
Aug, 7/62 1,55 
Aug. 11/62 l.87 
Aug, 15/62 1.94 
Aug. 22/62 2.46 

630 Aujcmis Near Abu Mendi 11°57' 35•58• Jan. 20/62 o.645 
Aug, 14/62 20.1 
Nov, 10/62 4.44 

631 Galegu Galegu 12°15' 35°52' ·.:fan. 18/62 0.074 
Jul;v 15/62 3.91 
July 25/62 4.36 
Aug. 10/62 14,96 

633 Sid Near Mouth 12°01' 36•15• Aug. 11/62 15.06 
Nov, ·10/62 0.597 

651 Dibaba Near Dibaba 12°24 1 ,36°00' July 15/62 0.983 
July 25/62 :.1;19 
Aug, 10/62 2.08 
Nov, 10/62 o.542 

701 Tomete 37 kms N. Asosa 10°18 1 34•38• Ju1y·10/62 0.159 
Aug, 11/62 (.0.202 
Aug, 21/62 0.336 
Aug, 28/62 0.541 
Aug, 28/62 0.532 


