gooood gobooooobooooooo

030 000000000
31 000000000
3111 0000000000000

gbboobbuooobbodobbuoobooobboobobooobboobboooon
googooobooboobbooboobbooobooboobbooboobobooboon
OO000DO0OO0bOOO000OO0O0O0vison20200 000000000000 DOOOOO0O0ODOO
gooo0oooooooooo@obobobobobobOo mosSkPAT-INImMmooooooon
gboooooooooooooooooooooooooooooooog

gboooobooboboboobooboobbo0oboobbo0obOdoMINAGRIODO OO
OO00000DOCDOOODOOO00DO0O0DOO0 RsSPO OO OO Rura Sector Support Project O
OoooOooboo0O0ooDbO0of LwWH 0000 0 Land-husbandry, Water-harvesting and
Hillside-irrigatioilD 00 1000 000000000000 10000ha 000000 OCOODOOODO
gbobooboobbooboobbooboobobooboon

gooooooooob l.wHOOOOOoOOoomobooooboobobooboboobo 22
ubbooobouooobbodobbuoobbouooobooobboobbuoobboooboo
gboboooboooboboobboobboooboooboboobboobboooboo
gbobooboobbooboobbooopoMOOO0DDOO0ODOODO

bboooboobooobooboobbooboobboobooobboooooboo
ugooooo ubobooboooboooboboobooonog

03111 d000000000000000000PDMO

gooobobobooooobo boobooboboo
g0b0Oo0o0o0ob0020130 80020160 70
gooboboboooooooobooboob 2000
goobobobob0 OooobobobobobobobOoDbOoconn

0000000 265had 0 0 35ha 000020140 50
gbobooooon o 0O gooooo gooo
goano goooobboooo |1.0boboooob g ooobooooo
goooooboboooooo | o 2. 000000 gboooboob
goobooooboooon g ooobooooo
go gboboobo

goano
gboobooood goooobobobooooo |(.boboo g ooooooo
gooooobobooooo |ob 200000000000 gbobooaonb
goboboooooobooo ao gbobobo
gbooooogooo 30040000 gbobobo
d
oo O ooobooooo
1 00OO0bOO0bOOoOoooobooo |1 Obo 1. 0000 gooooo
gooboooooog 2 (y)OoOoDpoooo 2 (H)ooooo MINAGRI O OO
2 000000000000 (200000 (200000000 gbooboobo
gooogooo @ ODDOOO0DOO gbooboobo
goood

gooooo 31 oooogooo




goboooobooooooo

goooo

oooooooooogo
oooooooooogo
gooogo
oooooooooogo
oooooooooogo
gooogo
oooooooooogo
oooooooooogo
gogo
goobooboboomg
oooooooooogo
oooooooooogo
goooooooog

gogdn
gboobd Mmooooog
1. 000000000 1 0o0bOooboooo
2 0DOoooooooo 0
3. DOoooooooo 2 0DO0oo0oOooOooooo
4 OO0OOooOooOooOoO 0
goao 3. J0OO0ooooood

5 000000000
goooooooo
goooooooo
goooooooo

ao

gogno

ao

O

O oooooooo
oboboooo
oboboooo

31-2 000000000

gbobooboobboobo20::40d 50

gbooo00ooooooooooooooooooboooobDoboOn MINAGRIDO JCAODOO

gboboobooooboooo

03121 0000

000000000000 00000000O000

gogd

gooooon

1. 000

00 0000 0 960,000m®
0000149m

oDoooOooooon
OD000ORCODOODOODOOD
0D00oD00oDO010
oDo0ooDOoO0D0O10
00000000010

2. 0000

gobobobobooooobooobooboooo
00000000000 000 11kwxs0
gooo0000 280w0 24v0 1530

3. 0oogo
gboboooogo

I A 5
0o0oooooooog 81km
goooooooolg

01000000 375mx2.0m

4. 0000 02000000 375mx2.0m
0300000020mx2.0m
U1000000RCOOODO 1,500m

5 0000 02000000RCOOO0 330m®

03000000RCOOO0 120m®

6. 0DOOoOono

o000 18000000

7. 20000000000000

ooo0o0oooDooOoO 26.7km
gooboogolg

8. Ubuobooooobobdo

gbobobooln
gbobobo1zo0
000000000000 3.85km

goooooo

gooooo




gooood gobooooobooooooo

32 OJ0OOoDOOoOoooooo
321 0000

32-1-1 0O00d

32-1-1-1 O0OoO0oooo

gbooabobogbodabbsgbuoobboobuodab 400b0000b0o0bo0obobo
goboooboooboboobbooobboooboooboboobboobboooboo
ubobooooboooobboobbooobobooooboooboboobobooboboooobooo
ubbooobuodgboboobbodgboz2erzgbboobooobboobudg 1ooobogoan 22
ubombooooooboobomoobooobooboobobooboobbooboo
uboboooobooooboboobbooboboooobooooboboobobooboboooobooo
ubobooobogboo20b000booobooboooooooboo

32-1-1-2 O0O00OOod

gbbodobbuobobuoobobooobooobboobbuoobboobboooboo
gboboooboooboboobboobbooobooobboobboobboooboo
ubobooooboooobobooboboobobooooboooboboobobooboboooobooo
ubbogobouooobbodobbuoobbouooobooobboobbuoobboooboo
vbobooooboooooooobooooobooooboobbobobobobobobOoDbo

gooooooooooooooon

gbooooboobboooboobbooboobbooboo
gbooooooobooon

gboboogobodabooaoood

gboogoobooboooo

googooog

Udobobbobbibo0dduouuooUoUnbnbnid Water Users Organization O O 0O 0O WUO O
odooboobdooboboooboobooooboobobooobooboooo

32-1-1-3 00000000000 O00
1) 000000

gbboobbuoobobuoobobooobooobboobboobboobboooboo
gbobgoboobobooobooboobbooboooobooobooobo0bLwWHO
gboogoooboobogysgoobooboooobooboooboo

2 DOOOOoOd

gboboobobooobuooboboooobooobbooboboobobooooboooobooo
ugbbogobuooobbodobbuoobbuoooboooboboobbuoobboooboo
gbobooobooobbooobbooboboooboooboboobboobboooboo
ubobooobooooboboobboobbooooboooboboobobooboboooobooo
ubobooobooboooboboobooooon

oooooo 3-3 0ooooooo



goboooobooooooo goooo

3y OOOODOO

gbbodobbuoobobuoobobooobooobboobbuoobboobboooboo
goboooboooboboobbooobboooboooboboobboobboooboo
ub3pbooboooboboobooobbooboobboobobboobooboboobooo
un

4 DOOO0OO0O

gbboobbuoobobuoobbooobooobboobboobboobboooboo
gobogoooboooboboobboobboooboooboboobboobboooboo
ubobooooobooooboboobbooboboooobooooboboobobooboboooobooo
ugoogn

5 O0OOO0D0OO

gbboobbuoobobuoobbooobooobboobboobboobboooboo
gobogoooboooboboobboobboooboooboboobboobboooboo
googooodg

6) OOOO

gbobooboboooboobobooobooobbooboboobobooooboooobooo
ubboobuodobbooboobbooboobb twHOOODDODOOOOOoOOOoOoobOoo
gboboooboooboboobbooobboooboooboboobboobboooboo
gboboobogoodgd

7 OOOOOO

gboooboboobodbbo twH OOOOOoOo4ooOoooobooooooobooooo
ugbbogobuooobboobbouoobboooboooboboobbuoobboooboo
gbobogoobooobobooobboobboooboooboboobboobboooboo
gboobgoooboobooobooboooboobooobooboboooboooboon

8 OOOOOO

gboogbob3shallO0D0O0OO0OO0O0OO0OO0DOO00O0O0OOO0OO00obobOOo0oobOo00nooDo
ugbbogobuooobboobbuoobbuoooboooboboobbuoobboooboo
obooboooooooooooooooooon

3-2-1-2 OO00O0O00O00OO0000
3-2-1-2-1 0000

gbobooboboooobooobooobooobbooboboobbooobooooboo
ubbooboobobooboobbooobooobbooboobboooboobbooboo
ubboobuoobbooboobbooboobbboobbooboobbooboo
gbooboooobooooooooooooobooooooooo

ooooooo 3-4 oooooo



gooood

gobooooobooooooo

nec-=

NGO

_[ucanpa

~"_@ Ruhengeri

Kayanza

Nigom;

BURUNDI

03211 O0000000000000000

03211 000000000000000

Month Rain Min Temp | Max Temp | Humidity Wind Sun
mm °C °C % km/day hours

January 96.6 12.8 25.4 78 173 5.6
February 100.9 12.7 25.5 76 173 5.6
March 147.8 12.7 25.5 79 173 5.3
April 192.5 12.6 25.0 83 156 5.2
May 111.3 12.8 25.2 80 173 5.6
June 20.1 13.0 25.8 69 181 71
July 10.8 13.2 26.4 61 207 7.5
August 30.8 12.7 26.7 61 225 6.9
September 69.5 12.7 26.5 69 216 6.0
October 109.1 12.7 25.8 76 216 5.7
November 142.5 13.2 25.0 81 190 5.1
December 110.9 12.9 25.0 80 181 5.3
Average 1142.8 12.8 25.6 74 189 5.9
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Rainfall at Gahororo Station (1960-1993)
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(kg/ha)
Without Project With Project

Paddy 4,000 6,000
Maize 2,000 5,000
Beans 1,000 2,000
Cabbage 8,000 12,000
Carrot 10,000 25,000
Tomatoes 10,000 20,000
Eggplant 3,500 7,400
Tree tomatoes 2,500 3,500
Coffee 3,500 5,500
Plantain 12,000 -
Sorghum 12,00
Cassava 10,000
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Committee : : Committee
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1 President H
H 1 H
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1 4D) i
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| | |
Irrigator (9) in .
Accountant (1) in chage of charge of gate Dam Guard (3) Group Committee
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03221 000000000

Mon | Dec Maize Beans Coffee Weighed

) ‘[ (Cultivation: 50%) (Cultivation: 50%) (Cultivation: 50%) Mean

1 1.86 | 186 |1.86 |3.38 |3.91 |3.89 2.79

1 2 186 | 186 [ 186 [3.61 |3.61 |4.18 2.83
3 1.86 | 186 |1.86 |3.67 |3.67 |3.67 2.77

1 124 1124 |1.24 3.72 [3.72 [3.72 2.48

2 2 |1.26 [1.26 |1.26 3.78 [3.78 |3.78 2.52
3 130 |1.23 |1.23 3.70 [{3.70 | 3.71 2.48

1 (200 |1.26 [1.21 3.62 [3.62 |3.62 2.56

3 2 1287 1195 |1.23 3.53 [3.53 [3.53 2.77
3 1365 [2.77 [1.90 3.37 [3.37 |3.37 3.07

1 [425 [3.51 [2.68 3.20 [3.20 |3.20 3.34

4 2 |14.15 [4.03 |3.32 3.04 [3.04 [3.04 3.44
3 14.08 |14.08 |3.96 299 (299 [299 3.52

1 [4.01 [4.01 |4.01 298 (294 |294 3.48

5 2 1394 1394 1394 299 (292 [2.89 3.44
3 1343 [3.89 |3.89 3.03 [2.96 |289 3.35

1 1242 |3.34 |3.84 3.06 [3.00 [2.93 3.10

6 2 1149 1239 329 3.09 [3.03 [2.96 2.71
3 1.54 | 154 [ 247 3.26 [3.20 [3.13 2.52

1 1.55 [1.55 [1.65 3.32 [3.30 |3.24 242

7 2 1.55 | 1.65 | 1.55 3.40 [3.40 |3.38 2.47
3 | 155 [155 | 155 391 [391 [3.92 2.73

1 1.87 [1.87 | 1.87 [453 | 453 |455 3.20

8 2 187 [1.87 [1.87 [5.05 [5.05 |5.06 3.46
3 1.87 [1.87 | 1.87 [495 |4.96 |4.97 342

1 187 [1.87 [1.87 [483 [4.83 |4.84 3.35

9 2 185 [1.85 | 185 [4.77 |4.77 |48 3.31
3 253 [186 [1.86 [4.79 |4.79 | 4.81 3.44

1 3.83 [257 |1.89 |4.88 [4.88 |4.90 3.83

10 2 515 | 385 |2.60 |4.93 1494 |495 4.40
3 421 [469 | 355 [4.50 [450 | 451 4.33

1 458 454 416 [3.96 |3.96 |3.97 4.20

11 2 408 (404 [4.02 [352 |352 |353 3.79
3 400 | 397 | 396 |347 |347 |348 3.73

1 3.01 [3.86 |3.86 [3.38 |3.38 [3.39 3.48

12 2 164 1288 |3.70 |3.26 |3.26 |3.70 3.07
3 1.78 [ 3.06 | 3.50 [3.55 | 3.56 2.58
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Fi k
Irst tan Side hole coefficient
90 0.0165
20— 0.0014
20 0.00135
WL=0 AV 0l -

| |0.017 bottom hole coefficient

Second tank
70

=65 |\

7 0.0007
20 C—
T ™ 0.0002
| |o.0017
Third tank
w=180 |V
0 0.0006

(height is shown in mm)
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ooogoof

ooo ooo ooo
B | (x 1000m3) (mm) ) el e
1960 1,856 1,133 18.6 10 25
1961 2,030 1,320 17.5 6 29
1962 1,196 1,067 12.7 26 9
1963 1,728 1,183 16.6 12 23
1964 1,283 1,094 13.3 22 13
1965 1,953 1,304 17.0 8 27
1966 2,101 1,366 17.5 5 30 |[ooooo
1967 835 856 11.1 34 1
1968 2.814 1,349 23.7 1 34
1969 1,459 1,095 15.1 16 19
1970 1,274 1,134 12.8 23 12
1971 1,056 984 12.2 30 5
1972 1,247 1,147 12.4 24 11
1973 1,057 918 13.1 29 6
1974 1,111 1,002 12.6 28 7
1975 926 1,022 10.3 33 2
1976 1,205 1,145 12.9 21 14
1977 1,687 1,166 16.4 13 22
1978 1,965 1,268 17.6 7 28
1979 2,774 1,269 24.8 3 32
1980 1,122 883 14.4 27 8 [oooo
1981 1,633 1,124 16.5 15 20
1982 1,246 637 22.2 25 10 l[nooo
1983 968 822 13.4 31 4 [oooo
1984 1.416 1,077 14.9 17 18
1985 2,784 1,349 23.4 2 33
1986 1.648 1,046 17.9 14 21 |oooo
1987 1,410 1,161 13.8 18 17 |[oooo
1988 1,888 1,306 16.4 9 26
1989 1,770 1,270 15.8 11 24
1990 2,182 1,283 19.3 4 31
1991 1,327 1,100 13.7 20 15
1992 967 994 11.1 32 3
1993 1,371 927 16.8 19 16
oo 1.547 1,105 15.7
00 835 637 10.3
oo 2.814 1.366 24.8
3,000 30.0
—a— FERE
ﬁ (X 1000m3) K R
g 2,500 ! —A—fﬁs% 25.0
I mm)
£ e 1 [
¥ 2.000 %) 20.0
g 1500 \ 15.0 &
> R R
E 1,000 10.0
-
& 500 5.0
o S S S ST S SR '
888 8§8E8c5565E8883 88§ 8%
73
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ooogoaoagaagagogad
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O00000000OReturn Period 5 00=1/5000000000 1,142,000m’ 0000000
D0000D000000 197400Q=1,111,000m°00 00 0000000000000 1,111,000m’
0000000000000 0000000000000000 48000m’0000000000

1,063,000m° 0 0 0 O

03223 00000000010

ST | Fmae
N/10 b
3 -336.3
xl XS Xg bs b
2
2,813.777 834.517| 1518.3638 42716.06 -611.57 -69.85 -69.8
2,783.726 925.606| 1518.3638| 271205.10 -672.60 -403.22 -236.5
2,773.611 967.242| 1518.3638| 377325.18 -704.13 -535.88 -336.3|©
2,182.269 1,056.166| 1518.3638 -590.34 -201.71 2.93 -251.5
2,029.902 1,057.017] 1518.3638| —159787.27 -50.19 3183.54 435.5
1,964.706 1,111.135] 1518.3638| —122375.11 -39.11 3128.75 884.4
1,952.958 1,196.379| 1518.3638 31047.90 -112.61 -275.72 718.7
1,887.797 1,247.365| 1518.3638 49342.74 -98.43 -501.28 566.2
1,856.152 1,273.535] 1518.3638 58446.01 -92.96 -628.73 433.4
1,769.876 1,282.552| 1518.3638] -35469.93 -15.70 2259.12 616.0
standard
deviation
Sx 1/a
0.18382] 0.26473
Unit X 1000 m3/yea
occurrence Probability prediction
period of year to the occurrence
T year I3 1/a* & ﬂo/a;.(? x+b X

1 0.0000] 0.0000f{ 3.0639 [1158.6 1494.945

2 0.0000] 0.0000f 3.0639 [1158.6 1494.945

3 0.3045] 0.0806/ 2.9833 | 962.4 1298.666

4 0.4769] 0.1263] 2.9377 | 866.4 1202.665

5 0.5951] 0.1575] 2.9064 | 806.1 1142.438

6 0.6858] 0.1816/ 2.8824 | 762.8 1099.079

7 0.7547] 0.1998] 2.8642 [ 731.4 1067.707

8 0.8134] 0.2153] 2.8486 | 705.7 1041.999

9 0.8634| 0.2286] 2.8354 | 684.5 1020.815

10 0.9062] 0.2399] 2.8240 [ 666.9 1003.187
oooooo 3-19 0oooooo
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. BB Fikmibs | Fokmis | Fhskmibs | ARawbs
R EE(km2) 1.7 3.7 7.4 9.2
FEBEREmm) 1,002 1,002 1,002 1,002
FRH %) 12.6 12.6 12.6 12.6
HFR=E(m3) 214628.4 467132.4 934264.8 1161518.4
KHEmE#E(ha) 3.6 10.3 19.6 35.0
B AKE(mm) 1172 1172 1172 1172
E M RAKEmM3) 42192.0 120716.0 229712.0 410200.0
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00 000 000 00
00O0000GrossO | 200.6ha 120.9ha 321.5ha
00000 0NetD 166.5hal] 165ha 100.3hal] 100ha 266.8hal] 265ha

0o 0000 0o
00 35 ha (12 %)
00o0+00 120 ha (40 %)
00-1 60 ha (20%) | 0000+0000+00
- 0,
Jogg  |BO-2 40 ha (13%) | 000+00
0o-3 30 ha (10%) | 0000
0000 15 ha ( 5%)
ooooo 265 ha (88 %)
0o 300 ha (100 %)
(3 OOOoOo

gboboobobooobooobooobooobbooboboobbooobooooboo
U0000 Gahororo DU DO UODOODOODOODOODODODOODOODODODODOODODODOO
Ub00000000KigaiDOOODOOOODOOoOOobOobobOobO ysooooooooooon
197400000000

03229 00000000000000000197400

Month Rain Min Temp | Max Temp | Humidity [ Wind Sun Rad ETo
mm °C °C % km/day hours |MJ/m2/day] mm/day
January 76.8 9.7 26.2 77 324 6.1 18.6 4.16
February 84.4 9.7 26.4 77 297 6.2 19.2 4.21
March 42.8 9.9 26.6 77 257 4.9 17.2 3.93
April 173.3 10 25.4 84 188 5.2 17.0 3.37
May 148.3 10.2 25.0 82 206 5.6 16.5 3.27
June 76.2 10.1 25.9 84 197 5.4 15.6 3.14
July 53.4 9.8 25.0 77 222 4.7 14.8 3.25
August 0.0 10.9 27.9 64 292 7.7 20.1 4.93
September 75.2 10.6 26.9 72 307 6.0 18.5 442
October 30.5 10.8 28.0 74 336 6.7 19.9 4.73
November 176.1 10.7 25.5 83 242 4.7 16.5 3.45
December 64.5 12.4 24.2 85 226 5.4 17.3 3.29
Average 1001.5 10.4 26.1 78 258 5.7 17.6 3.85

Notes:
*1) Rainfall: Gahororo Station (Rurenge Sector, Ngoma District), 1974.01-12
*2) Minimum Temperature: Gahororo Station, 1974.01-12
*3) Maximum Temperature: Gahororo Station, 1974.01-12
*4) Humidity, Wind, and Sunshine: Kigali Station, 1974.01-12
*5) Radiation and RET (Reference Evapotranspiration) is calculated by CROPWATS.0 based on other data.

2 0DDODoOOoOoOgoo
dooooooooboooooooooo
() OOO0O0O0OD0dUnit Irrigation Water Requirementd

FAOO Food and Agriculture Organization 0 0 0 0 OO0 00O O0O0OO0OOODOOOOOO
CROPWATS.0 U0 UL OUOUODOUOOODODLOODOOOUODOUODODOUUnit Irrigation Water
Requirement0] 0 0 0 000
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(2 OO0OO0OO0O Net Irrigation Water Requirementd

0000000000000 00000000000000000000D000D00OMO3Net Irrigation
Water Requirementd 0 0 0 0O 0O O

3 D0O0OO0OD0O0D0O00Grosslrrigation Water Requirementd

0000000000000 D0 Irrigation Efficiencyld0 U O 0O O O O OO Wet Area Coefticient[]
U0o000b00bbo0obOo0DbOOOD Gross Irrigation Water Requirement O 0O 0 0 0O 0O

(9 ODOO0O0OIrrigation Efficiencyd

U0 00O0EQOD OO0 O Ec: Conveyance Efficiencyl U U O U0 Ea: Field Application Efficiencyl]
0000000000 00000FAO O Irrigation Water Management Manual No.4: Irrigation
Scheduling” DO DO OO0OO0OO0OOODODO0ODOOOOOOODOOODOOOO

0 32210 00000 Ec: Conveyance Efficiency

oo gooo (Ec)
ooood ood oooog
ooood O ooad oo -
oad oo (> 2,000m) 60 % 70 % 80 % 95 %
oo oo (200- 2,000m) 70 % 75 % 85 % 95 %
oo (< 200m) 80 % 85 % 90 % 95 %
0 32211 0O00000Ea: Field Application Efficiency
oooo 0000 (Ea)
ooo0o0oooooooooooag 60 %
ooooooooo 75 %
oooo 90 %
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(5) O O0O0O0O0O Wet Area Coefficient[
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Inflowe & Supply Water for Rice Paddy

Mo Dacade] days: Inflaw  (m°) Supply Water for Rice Paddy & riverjm’)
Decade Mioithl Cumulative Diecade McnEhly Cumilatee

iE3 10 28,632 5134

Jan, [2na. | 10 29,108 90,239 50,339 5134 15,914 15,914
Ird, i1 31,580 5847
st 10} 30,310 8,356

Fab. [2nd. | 10 29.926 a2,809 173,148 8,366 26,225 42,139
rd. a T3 TA93
T8l 10 %!- 7,802

Mar, [2nd, 10 28,572 az2,301 288 446 7.802 24185 66,325
Jrd 11 28,024 B.BA2
st 10 25 3564 3,456

Api. [2nd. | 10 44 541 117.214 372,663 3486 10,368 76,653
3rd 10 47,208 3,456
1=, 10 44,116 3458

May |3nd. 10 E3,504 178,210 581,973 ] 10,714 BT 407
3rd 1 R 1 B2
15t 10 AT 420 LT

Jun, [zna. | 10 31,299 00,443 651,416 3456 10,368 87,775
3l 10 T24 3,456
iE3 0 38,976 3,456

Jul. [2nd, ] 345,168 108,623 761,038 3,458 10,714 108, 489
Jrd 11 33,479 3
1=, 10 16,

Aug |2nd. | 10 25332 78,535 B40,0354 16,631 52 487 180,978
3rd 11 1B,624
184, 10 22008 12,745

Sep. [2nd 10 22,890 66,245 906,278 12,745 38,235 199,212
3rd L [1] 21,347 12,745
18, 10 20,855 I

Oct. | 2nd. 10 20472 6,443 o889 722 B6E2 29,981 229,183
3rd 11 22,112 10,628
a1 10 18,736 1,456

Mov. [2nd 10] 18,668 TOMT3 1,040,185 A5E 10,368 238,531
3 10 21,073 A5E
181, 10 A5E

Dwc. |Znd. 10 23 802 70,841 1111138 3,456 10,714 250 245
3rd, 1] 21,835 3
Todal 1A19A36 1,111,136 - 250,245 250,245
Mo Thae grmdunt of suppdy waber for fios paddy includes iver manienance Gechargs

Ubo0b0b0b0obO0obO0obOobOobOD Kw=40%0 50%060%0 00 70% 0000000
U0000Db00bo0bDbOo0bOoOnSeepage LossHU OO OOODOOO 0.05% 000000
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QUANTITY (m3)

3,500,000

3,000,000

2,500,000

2,000,000

1,000,000 HHHHHEFHHHHT

500,000

y = 135.00096620 x* - 554,003.37624425 x?

+757,[762,652.85933000 x - 345,460,685,012.55100000

R*=0.99999881

——Area H
(m2)
o, A | /

1,500,000 -

(m3)

Anp—

- 1 1 T T T T T T T T T T T T T 1
o — o | ] = ] =] = ==] (=] (=] — o« Lar) = L w { d xQ =2] (=]
=] ==} =] oo =] == 0 == ==} == [=2] (=21 =2 [=2] [=2] f=2] [=2] L=p] (=21 o =
M M MMM M M M MMM M e ¢ MM MM M M M =

ELEVATION (m)

03221 O00O000000O000O00O00OO0OO0OO0O

UoooobbbbbbibdddouuuoounDnb Gahororo UOOODODOOODODO 1974 O
odobobobbbotboooooooobobbbbbooUoooobobobbboUoUgUFrAO U
Country Paper U0 [ OO OOOOOOODODO 1,5000 Le00mmOOOOOOOOOOOOOOO
UO0O0doobobO CROPWATS.0 D D OO OO OOOUOUOUO OO Reference EvapotranspirationLIETo

ugbooooo
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Water Surface Area A = 17.6[na (@ FWS.1,382.0m)
Provable Rainfall [ Seiereice | Evaporation | EVaPeragon frem Water
Month| Decade| days Remarks
Rm Rd ETo Eo E=Eo-Rd | Ev=E*A
immimanth) | (memidecade) immiday) | {mmidecade) | (mmidecade)

1st 10 24.8 447 12.9 3,507

Jan. |2ng 10 6.8 248 447 447 12.9 3,507
And 1 273 482 219 3,863

ist. 0 30.1 45.8 15.7 2,756|

Feb. |2nd 10 84.4 0.1 4,58 458 157 2,756
3rd 8 24.1 36.6 12.5 2,197

st 10 138 428 288 5,068

Mar, [2nd. | 10 428 13.8 428 428 288 5,068
3rd 11 15.2 £6.9 N7 5,581

st 10 &7 arg -20.1 .3,532

Apr. |2nd. | 10 1733 5T A 377 ar7y -20.1 -1,532
Ird. 0 57.8 a7 -20.1 -3,532

15t 10 478 35.0 128 -2,260

May |2nd 10 1483/ a7 A 3.50 350 A28 -2,260
Ird. 1 528 38.5 -14.1 -2,486

1st 10 254 33.1 7.7 1,355

Jun. |2nd 10 78.2| 254 331 331 77 1,355
and. 10 254 33.1 7.7 1,355

1st 10 17.2 35.8 186 3,269 |

Jul. |2nd 10 E34 17.2 3.58) 35.8 186 3,289
Ard 1 [ 188 30.4 205 3,599

1st 10 0.0 51.8 519 9,134

Aug. |2nd 10 00 0.0 5 19| 519 519 9,134
ad. | 1 0.0 57.1 57.1 10,050

st 10 25,1 453 24.2 4, 265|

Sep. |2nd. | 10 752 251 493 493 24.2 4,265|
3rdl 10 25.1 8.3 24.2 4,265

st 10 a8 50.0 402 7,068

Oet [2nd | 10 305 5.8 5,00 50.0 402 7,068
ard 1 10.8 55.0 442 7.775

1at 10 58T 38.1 -20.8 -3,626

Mewv. |2nd 10 1761 £87 381 38.1 206 -3,626
Ird. 10 587 8.1 -20.6 -3,626

1st 10 20.8 35.9 15.1 2,656

De<. |2nd 10 B4.5/ 208 a.59( 354 151 2,656
ard. 1 228 395 16.6 2,924

Total/ Average 10015 10015 417 1.520.2 518 91,285

Milag

*1) Provable Ramfall
*2) Reference Evapotranspiration
*3) Climate Dada Min. Temp, :
Max Temp.
Humidity :
‘Wind Velocity :
Sunshing ;

1974, Gahororo Slation, Rurenge Seclor, Mgoma District

: Calculated from Climate Data (Temperature, Humidity, Wind Velocity, Sunshine Hours) by CROPWATS
1874, Gahororo Station, Rurenge Seclor, Ngoma Destrict

1974, Gahororo Station, Rurenge Seclor, Mgomsa District

1974, Kigall intematicnal Airport

1974, Kigali Intermational Airpon

1874, Kigali Intermaticnal Airpor
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032218 000000

3
nooun DDDDDDD(E)D/DDDDDD
(o)
Kw (%) 0ooo@) | 0000@) @)= (1)2)
40 450,000 8,438 441,562
50 450,000 5,303 444,697
60 416,984 2,168 414,816
70 382,937 -966 383.903

0000000000000 00000000000000000000000 40045 0 m’
0000000000000D000000 450 w00000000000000000000
ubobooo 70%u0bo0booooooobooooboobooooboooboooobooboo
ubboobuobbooboobbooboobbooboobbooog ogbbooboo
oooooooon

032219 O00000000000000000000

0000000 265hal
5 3 0o
(m“/decade) (m*/sec/ha)
oooo 79,244 0.0008 © 032221001000200000
00000 0035hal
3 3 oo
(m“/month) (m*/sec/ha)
o0oog 79,859 0.0020 0 3222100800000
oooo 52,487 0.0013@ 0322600800000000000

(a):79.244/10 0 O /(10 O O x3600 O )/265hal] 0.0008m’/sec/ha
(b):0 3222100080000 00 039,3520 19,7400 20,7670 79,859m%/0]
(c):79,859/31 0 /0 10 0 0 x3600 [ [ /35hal] 0.0020m*/sec/ha
(d):52,487/31 0 /0 10 O O x3600 O O /35hal) 0.0013m%sec/ha
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0 32220010 0000000000000 Water Balance Sudy

Caserl0 00000 (Wet Area Coefficient) = 40%

U_’“E%EEH" Efficiencies —
rop Area tan CaoeMicient Hemarks
Rice Paddy 35 hal 12% Imigatian | Rice Pacdy 100 %
Maize=Beans 120 ha 40 % Efficas plasd Croppeg BE 9| BM% [Conmeeyance: Linsd Corall " B0% [Fisld &pplcation: Diigh
| Vegatable-1 &0 ha 20 % Fic Paddy 100 % | Suface Imgation”
2 & [Vegetable-Z 40 ha 135 piand Crnpprg 40 % "Micro Irrigation”
g-g Vegetable-3. 30 ha 10 %
Coffae 15 ha 5% Resarvair
Sub-tatal 268 1n| BB % b EL & volume [ Renarks
Total 300 ha 100 % Full Water Suface EL. 1,382.00 m|FWS (Waler Surface Areac 17.6 ha)
Dead Water Surface  |EL. 1.289.00 m|DWS (Water Surface Area: 121 ha)
Botlom of Reservosr  |EL. 1.380.00 m|ELbttm
Active Storage Capacit] 450,000 m3|between FWS and DWS (H=3.00m)
Dead Waler Volume 510,000 m3| batwesn OWS and ELb#m _(H=9.0m)
Results of Water Balance Study
O z Outfow i) Balance Cumulative
Iriflore L Evaporation between In & Storage
Monih| ceese| days || im") Supply Waaber E'L'B:g' from W Total Outficw Velume of Remarks
W Surface im’ Reservoir (m’)
i Fi ] @ 5 E=I@-5 T=0-E 1]
I
1s1 10 29,8632 5,134/ 12,538 15 3,507 21,184/ 5,438 | Min.
Jan, |2nd. 10 H.WBI 5,134, 7.951 15 3,507 16,608 12 502
Ird. 1 31.599 5647 3,666 16 3863 13,182 18,407
is i0 30,310 9,368 2,104 15 2758 14,241 16,065
Fab. [2nd. 10 29,926 9,368 2814 15 2758 14,851 14.9?5.
3rd. a 22573 7,493 2,245 11 2187 11,848 1EI.HZT.
181 10 27,705 T.802 12,612 14 5,068 25 485 2,208
|Mar. |2nd. 10 26,572 7802|2138 13 5068 34,235 -7 664
Ird. 1 28.024 8,582 16,565 14 5581 30,742 2,718
15 10 25,384 3,458 2631 13 -3,552 2,568 22,788
apr. |2nd, | 10| a4.84n 3,456 0 22|  -asa .54 44,585
3rd. 10 47,208 3,456 0| 24 -3,5%2 =52 -I'.".Eﬁ'l.
151 10 a4 116 3,456 [+] 22 -2, 260 1.218 &2 G5
|May |2nd. 10 83,504 3,456 0 42 -2.260 1,238 82,266
3rd. 1 51,680 3,802 6,518 26 -2 485 7.858 43,832
15 10 37,420 3,468 B, 755 19 1,385 11,585 25 815
Jun. | 2nd. 10 31,298 3,458 7471 18 1,355 12,288 1E.I:HZI1'
3rd. 10 30,724 3,456/ 8,383 15 1,355 11,208 19.515.
1s1. 10 39,976 3,456 5,381 20 3,268 12,126 27,850
Jul. | 2nd. 10 3-5.1EBI 3,456 5GBS 18 3,268 12,433 23,735
3rd. 1 33478 3,802 13,515 17 3,595 20,932 12,547 |Max
15 10 88 16,931 23,282 14 9,134 49,331 -21,112
Aug. |2nd. 10 25,252 16,931 29,227 12 9134 55,308 -'3I:I_I:|'|'-4.
rd. 11 25 544 18,624 33,587 13 10,050 |2, 275 36,731
1s1. 10 22,008 12,745 17,318 1 4 265 34,330 =-12,331
|Sep. |2nd. 10 22,890 12,745 9,603 1" 4,268 26,624 -3,734]
3rd. 10 21.347 12,745 11,827 1 4,268 28,848 -7.501
15 10 20,858 9.682]  28.520 10 7068 43 280 -22.401
oot |2nd. | 0|| 20,472 9862| 45282 10] 7,068 62,022 41,550
3rd. 11 22,112 10,628 38,503 1 7,775 54,917 .32 B05)|
1s1. 10 19,735 3,456 6,527 o -3,628 6,367 13,368
New. | 2nd. 10 19.665 3,456 0 10 -3626 -160] 19,825
3rd. 10 .073 3,456 T44 16 -3 626 590 30,483
15 10 25,304 3,456 15,840 12 2658 21,965 3,304
Dec. |2nd. 10 23,802 3458 22830 12 2 658 28,963 -6, 161
3rd. 11 21,835 3,802 22 34E 1 2924 29,085 7,250
Taotal 1,111,136| 250,245] 437,605 55B/ 91,265 779,693 331,443 =
s Max. - Min. =

1 Seepage loss from dam body of .05 % of slorage volume (s assumad

"2l

“Evaporatan fram Wiater Surfoce of Reservalr. Mgoma 22° for reference )

*3  ‘Water Supply for Rice Paddy including river maimenancs wabst
") Cumu. Stomge Volume

Start a1 DWW'S. 1,388 00m

250,245

BT

m3

|[EMective Dam Storage Volume)

Evapocalion bom wabss surface s estmaled based on balands ol ranfall and evaporation fiam FAD Irigalion and Disnade Paper Mo 24 [See Table

oooooo
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Case20 00000 (Wet Area Coefficient) = 50%

Cropping Acreage Efficiencies
Crop Area Descripbon Coefhcent Remarks
Fica Faddy 35 ha 12% irrigation  |Rice Paddy 100 %
Maire+Beans 120 ha 40 9% Efficiency |ursas crsens BS S| = 55% |Comveyance: Lined Canal) * 80 (Fieid Applcaton: Drp)
o | Vegetable-1 &0 ha 20% 1'::“"‘ Rice Paddy 100 %| Suface (mgation
£ g | Vegetable-2 40 ha 13% | raheiany |UPiasd Cropeng 50 % "Micro Irrigation”
i Z|Vegetanle-s|  30ha|  10%
G| cCottes 15 ha 5% Reservoir
Sub-tatal 265 ha 83 % Description EL & \Wolume Remarks
Todal 300 ha 100 % Full Water Suriface EL. 1,392.00 m[FWS (Water Surface Area: 17.6 ha)
Dead Water Surface  |EL. 1,380.00 m|DWS (Waler Surface Area: 12.1 ha)
Bottom of Reservoir  [EL. 1,380.00 m|ELbtm
Active Sorage Capacit) 450,000 m3|betwesn FWS and DWS {H=3.00m)
Dead Water Volurne 510,000 m3|betwesn DWS and ELbttm _(H=9 0m}
Results of Water Balance Study
T T ana Ciop Outfow {r) Balance Cumulative
Irflcw Dueatd Tar | cee Evaporatin between in & Starage
Month| Decate| days (| (m% Supply | wWater L;'!?* from W Total Ouitfew Voluma of Femarks
Water  |Feguremen Surface im’) Reservoir (m']
t
i 2 3 4 5 B=F % =0 &
o
13, 10 29,832 5,134 15874 15 3.507 24 329 5,303 5,303 | Min,
an. |2nd, 10 29,108 5,134 9,538 15 3.507 18,504 10,514) 15,817
3rd, 11 31,599 5847 4,583 18 3883 14,108| 17 491 33,308
15t 10 30,310 9,286 2829 15 2758 14, 768( 15,544 48,851
Feb. |2nd. 10 29,526 9,388 3818 15 2788 15 655 14371 63,123
3rd. ] 22,573 7453 2,806 11 2087 12,507 10,066 73,188
st 10 27,705 7.802 15,765 14 5,068 2B 648 it 72245
Mar. |2nd. [ 10 26,572 7802 26601 13 5,058 38,574 -13,002 58,243
3rd, 1 28,024 3,582 20,706 14 5,581 34 BB3 -6,859 52,364
188, 10 25,364 3,458 3,288 13 -3,532 3,225 22,139 74,523
Apr. |2nd, | 10 44,841 3,456 1] 2 -3,532 54 44 35| 119,218
ard. | i0||  avz0s|  34se 1] 24| 351 52 47 251 168 478
st 10 44 116 3456 [} 22 -2.260) 1,218 42858 209,377
May |2nd. 10 83,504 3456 0 42 -2 280 1,238 82 266 281642
3rd. 11 51,680 3,802 8145 25 -2 486 9,487 42,203 333,648
18t. 10 AT 420 3,456 8444 198 1.355 13,274 24 146 35T 862
Jun. |2nd. | 10 3,299 3,456 9,338 16 1,355 14,165 17,134 ars,125
3rd, 10 30.724 3,458 7.878 15 1,355 12,504 17,520 383,045
188 10 39,976 3,456 8.728 20 3,269 13472 26,504 418,548
ul. 2nd, 10 35,188 3458 7112 18 3.289 13,856 42,313 441,863
3rd. 1" 33,479 3802 18,883, 17 3,599 24,311 9,168 450,000] | Max
15t 10 28219 16,931 25,085 14 9134 55,144/ -26.925 423,078
Aug. |2nd. 10 25332 16,631 36 534 13 124 62613 -37.3481 g5 654
3rd. 11 25, 544 18,624 41 584 13 10,080 TO6T2 -45.128 240,567
18k 10 22.008 12,745 21647 11 4 265 38,668 -16,660 323,806
Sep. |2nd, | 10 22,890 12,745 12.004 11 4265 28,025 6,135 TN
3rd, 10 21,347 12,745 14,783 11 4 285 31,805 -10,458] 307,313
188, 10 20,853 9882 33,150 10 7,068 40,890 -29,031 278,283
Oct. |2nd, 10 20,472 9,882 58,803, 10 7.088 73,343 52 871 225412
rd. 1 22112 10,628 45 628 11 T.078 54,042 -41,%30 B3 482
st 10 19,735 3486 8189 10 -1 826 7,985 11.736 195,218
Now. |2nd. 10 19,665 3,456 ] 10 -6 160 19.825 215,043
3rd. 10 31,073 3,456 29 16 -3.626 775 30,2498 245,341
188 10 25,304 3,456 19,800 13 2 656 25,925 521 244,720
Dec. |2nd. | 10 23.802 3.458| 24.549 12 2 656 34 673 -10,871 233,648
3rd, 1 21,835 3802 27835 11 2824 34 672 -12,837 221,011
Toaal 1.111,136| 250245 547,008 558 91,285 889,094 222,042 = -
hiotes Max. - Min, = 444 897

")
il

Seapage loss om dam body of .05 % of siorage wolume s assumed
Evaporation from water surface is estimated based on balance of rainfall and evaporation fom FAQ kngation and Drainage Paper Mo 24, (See Tabie

“Evaparabion from Waler Suface of Resanor. Npoma 227 for referenca

"3 Waber Supply for Rice Faddy  including river mamienance waler 250,245 maAhr
) Cumw. Storage Volume Start 31 DWS.1,389.00m Djm3 (EMective Dam Siorage Wolume)
ooooooo 3-52 oooooo
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0 32220030 0000000000003 0Water Balance Sudyd
Casee30 00000 (Wet Area Coefficient) = 60%

c Ing Acrea Efficiencies
rop Area [ Desciption Coeflicient Femarks
Rice Paddy 35 ha 12 % Irrigation  [Rice Paddy 100 %
Maize=HBeans 120 ha A0 % Effici |uptan Lrzcors BS S|~ BR (Conwepnce: Lined Canal) * 50% (Field Agplication: Dripj
o | Vegetable-1 G0 ha % R Fice Paddy 100 %| Suface Imgabon”
5 E Vegatable-2 40 ha 13% oy fowsen coopeng 60 %l Micro Irigatian®
= g | Vegetable-3 30 ha 10%
w Coflea 15 ha 5 % Raeservoir
Sub-total 265 ha B4 % D scxiption EL & olume Remarks
Total 300 ha 100 % Full Waler Surface EL, 1.392.00 m|FWE (Water Surface Anea: 175 haj
Dead Water Surface | EL. 1.389.00 m|DWS (Waler Surace Area: 12.1 ha)
Baltom of Resereoir  |EL. 1.380.00 m| ELbmM
Active Slorage Capacit) 450,000 m3| between FWS and DWS (H=3.00m)
Diead Water Volume 510,000 m3| between DWS and ELbitm [He9.0m)
Results of Water Balance Study
T Outiiow () Balance | Cumulative
Infiow Elailih Trgaan | Evaporaiin betwesn in & Storags
Monn{oecseel days || (m? | Suppty | water | STP9® | yomw Total Cuthiow | Volume of Remarks
Water Rm-‘llmrr = Surace i Reservoir {m’)
1 4 & 4 5 E=IF-8 T=1-8 -]
i}
151 13 29632 5.134 18,608 15 3,507 27 464 2,168 2,168 | Min.
Jan. |2nd. 10 3,108 5134 11,526 15 3,507 20,581 8527 10,595
S 11 31,599 5647 5459 18 3,863 15,025 16,574 27,
s 0 30,310 9,355 3,155 15 2,768 15,282 15,018 43 387
Feb. [Znd. 10 4,826 0,356 4.2 15 2,758 16,358 13,568 55,854
Sl a 22 573 7483 3,367 11 2,187 13,068 9,505 65,360
151 10 27.705 7.802 16,918 14 5,068 31,802 -4,097 61,263
Mar. [2nd. 13 25572 7,802 32029 13 5,068 a4 912 -13,340 42 923
nd. 11 28024 8,582 24 847 14 5581 38,024 -11.000 31,822
15t 10 25364 3 456 3 545 13 3,552 3,882 21,481 H,lﬂll
Apr. | 2nd, 10 44 841 1455 1] 22 -1 552 -54 44 B85
ad_| 10| a7208] 3456 ] 24| 3532 52 47.261 145,360
181 10 44 116 3,456 a 2 -2,260 1,218 42 898| 188,257
May [2nd. 10 83,504 3,458 0 42 -2, 260 1,238 82,266 270,523
. 11 51,690 3,802 0,774 5 -2 4B5 11,116 40,574 311,087
151 10 a7t 420 3456 10,133 19 1,355 14,963 22 457 333,554
Jun, |2nd. 10 31,289 34586 11,206 16 1,355 16,033 15,266 348,81
Ird. 10 0,724 3 456 9.574 15 1,385 14,400 16,324 385144
15t 10 19,978 3 456 8072 20 3,269 14 817 25,158) 350 304
Jul. |2nd 0 5158 3458 B.534 18 3,265 15277 20,891 411,194
T, 1 33,479 1,802 20,272 17 3,560 27 GO0 5 780 418, Max.
18l 1 28218 16,831 34 B78 14 9,134 60,957 -32,736 384 24F
Aug. |2nd. 10 25232 16,831 43 Ba1 13 9,134 69,918 -44 68T 338,558
3. 11 25544 18.624 50,381 13 10,050 79,068 53,525 286,004
15t 10 Z2 008 12,745 25976 11 4,268 42 998 -210,950 265 044
Sep. |2nd. 10 22 890 12745 14,405 11 4,268 31428 -8,536 285,508
Zrd 10 212347 12,745 17,740 11 4,265 34,761 -13.414 243,094
15 10 20,859 9,882 35,TRD 10 7068 56,520 <35 BE1 207 433
Ol |2nd, 10 20,472 9882| 67624 10 7068 84 663 54,191 143 242
. 11 22112 10,628 54,754 11 7975 73,168 51,056 52,136
e | 10||  19.735 3456 6,781 10| 3526 9,631 10,104 102290
Mew. [Znd. 10 19,665 3,458 a 10 -3.626 160 19,825 122115
. 10 31.073 3456 1.115 16 -3.626 961 30,112 152227
151 10 25304 1488 23,780 13 2,658 29,885 -4, 581 147 46
Dec. |2nd. 10 3,802 3456 34 258 12 2,658 40,383 -16,581 121,065
Jrd 11 21,835 3,802 33,632 11 2,924 40,259 -18,424 112.841]
Total 1,111,138 250245 E58 407 SE8[ 91,285 008 495 112 641 - -
[dates Max. - Min. = 41 &

1) Seepage loas from dam body of 005 % of storage volume s ssairmed

*21  Evaporation from waber surface & eshmated hased on balance of randall and @vaporation fram FAC imigabon and Dranage Paper Mo 24, (See Tabla
“Evaporabor from Waler Surface of Rasaenaor, Npoama 22° ko reference. )

"3 Water Supply for Rice Paddy  including river mainierancs waler 250,245 m3hyr
4y Cumu Storage Volume Sxart at WS 1,385 00m 0lm3 |EMective Dam Storage Volume)y

oooooo 3-53 ooooooo



goboooobooooooo goooo

0 32220040 0000000000000 0Water Balance Sudyd
Caser40 00000 (WetArea Cosfficientd = 70%

Cropping Acreage Efficiencies
| Crop Diescription Cosfficient Remarks
Rice Paddy FE Irrigation  |Rice Paddy 100 %
Maize+Beans 40 % Efficiency |urars coopng 85 % [= 65% (Corwepance: Lined Canal) * 90% (Field Appbcation Drig)
g Vegetable-1 20 % e Rice Paddy 100 % |"Surdace Imgation”
5 £|vegetabie-2 13 % s Lpiara Croopng 70 %] Micro Imgatan”
5 o| Vegetable- 10 %
o Coftee 5 % Reservolr
Sub-ioial 285 ha BE % Description EL & Valume| REMarks
Total 300 hﬂm Full Waler Surlace  |EL 1,062.00 m|FWS (Waler Surlace Area. 176 ha)
Dead Water Swigce  |EL 1,382.00 m|DWS (Water Surface Area: 12.1 ha)
Botom of Resenair EL. 1,380.00 m| ELBHM _ _
Active Siorage Capacit| 450,000 m3|tetween FWS and DWS (H=2,00m)
Dead Water Vodume | 510,000 m3 | betwean DWS and ELbttm _(H=9.0m)
Results of Water Balance Study
P i) Balance | Cumulative
|I'I|1¢"|I' Dl Eﬁwign bﬂhﬂﬂ In E m
Montnpecss days | [ (") | suppy | water | ST | Ceomw | Total Outfow | Volume of Remarks
Water |Requiremen| 0% Surface im) Reservoir (m’)
1
1 2 [=1] F) . E=3E-8 T=T8 1
184 10 29,832 5134 21,843 18 3507 30,558 966 ~BEE| | Min,
Jan. |2nd 0 28,108 5,134 13,914 15 3507 22,589 6,530 5572
3. 11 31,598 5647 G415 18] 3883 15.841 15,658 21230
181 10 30,30 9,366 3881 18 2788 15.818 14,452 38,722
Feb. |2nd. 10 26,926 9,366 4,925 15 2758 17.062 12,864 48,586
3rd. B 22,573 7493 3,828 11 2187 13,529 B,944 57.530
181 10 27,705 T.802] 22,071 14 5,068 34,955 =7.250 50,281
Mar. |2nd 10 26,572 TA802( 37388 13 5.088 50,251 23,678 28 602
3rd, 11 28,024 B582) 28948 14 5581 43,185 =15,141 11,481
18 10 25,364 3,456 4,604 13 3532 4,541 20,823 32284
Apr. |2nd. 10 44,641 3,456 0 2 -3.532 -54 44 595 TE.9TH
3. 10 47,208 3,456 0 24 -3.532 -52 47,261 124, 240
181 10 44 116 3,456 0 22 =2 260 1.218 42,896/ 167,138
ay |2nd. 10 B3,504 3,456 i} 437 -2.260 1.238 82,266 249 404
3rd 11 51,680 3,802 11,403 28 -2 488 12,745 38,945 2E8 349
18 10 a7.420 3,456 11.822 19 1,368 16,852 20,768 EAT
Jun. |2nd. 10 31,298 3,456 13,074 18 1,356 17,80 13,398 322 E18
3rd. 10 30,724 3,456 11,170 15 1,355 15, 56 14,728 237 244
1=t 0 38,978 3,456 9417 20 3,260 15,162 23,814 361,058
Jul |2nd. 10 36,168 3,456 9,956 18 3260 16,700 18, 46B| 3B0, 528
3rd, 1 33,479 3,802 23,850 17 3.599 31,068 2411 M Max.
s 0 28,219 16,931 40,831 14 8144 86,770 36,551 344 3858
Aug. [End. 10 25232 16931 51,148 13 H.134 T7.226 -51.994 252282
3. 11 25,544 18624| 58,778 13 10,050 87,465 61,8921 230470
1si. 10 22,008 12,745 30,306 11 4. 265 47,327 -25,318 205151
Sep, |2nd. 10 22,880 12,745 16,805 11 4 2E5 33,827 -10,937 104,214
3rd, 10 21,347 12,745 20,697 11 4,265 37.718 =16,371 177,843
154 10 20,858 9662 48410 10 T.068 83,150 42,291 135,653
Oct. |2nd. 10 20472 9EEZ)  To.244 il 7088 95,904 -T6.512 20,041
3. 11 221z 10628 63,880 11 7775 82254 60,182 -141
181 10 16,738 3456 11.422 10 -3 626 11.262 B.4T2 8232
Mo, |2nd. 10 18,665 3,456 0 10 -3, 626 -160 18,825 28157
3rd. 10 31.073 3,456 1,301 16 =3 626 1,147 28,926 58.083
18, 10 25,304 3,456] 27,720 13 2 658 33,845 -B,541 49 543
Dec. |2nd i0 23,802 3456 39969 i2 2658 46,043 22,291 27.251
3. 11 21,828 3802) 39,109 11 2924 45,846 -24.011 3.240
Tolal 1,111,138] 250,245 7A5,808 BEA| 61288 1.107.886 3,240 - | -
Hales Max. - Min. = 353903

1) Seepage ks from dam body of 0.05 % of storage volumme is assumed

"X Ewvaporahon fram water surlses 8 estmated based on balanoe of ranlall ard evagerabion fram FAD |rigabon and Dramage Fager o 24 (See Tabie
“Evaporation from Water Surface of Resenvor, Mgoma 22 for reference )

"3 Waber Supply for Rice Paddy  including river maintenance water 250 245 mAry
4]  Cumu Storage Volume : Start 3t WS 1,388 00m Ofm3 {|Effective Dam Starage Volumae)
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0 32221 000000 Design Discharge Volume

Cropping Acreage Operation Hours
[ Crop Area Crop Ciperation Hours FRemarks
|Rice Paddy 35 12% Rice Paddy 24 hrs
Maize+Beans 120 40% Upland Cropping 12 hrs
on| Vagetable-1 &0 20%
5 & |Vegetabie-2 40 13% Efficiencies
E‘ o |Vegetable-3 a0 10% Descnplion Coefficient Remarks
| Coffee 15 5% Irrigation Rice Paddy 100 % =
Sub-total 285 BE% Efficiency Uipkand Cropping 85 % -
Total 300 100% Welling Area |Rice Paddy 100 %[ "Suface Imgator
Coefficent Upland Croppng 710 %) "Micro Irrigation”
Design Discharge
Rice Paddy Upland Cropping Grand Total
Maonih | Cecsse| Days GIWR | Discharge Volume| GIWR | Discharge Volume| GIWR  Discharge Yolume Remarks
imfdec) | (m'fsec) | (midec) | (mYsec) | (m'Mec)  (m¥sec)
Jan. | st | 10 502 00006 21043 00508 22445 0.0514
2nd. | 10 13,848 0.0160 13,014 0.0322 27,762 0.0482
3ed [ 11 38,768 0.0408 6,415 D0135| 45184 0.0543
Feb.| 1st. | 10 41,043 0.0475 3681 0.0085 44 725 0.0560
ond. | 10 29.038| 0.0336 4,825 oo114| 33983 0.0450
Id | & 5.040/ 0.0073 3,928 0.0114 8,968 0.0187
Mar.| 1st. | 10 10.862 00126 22,071 0.0511 32,632 0.0637
2nd.| 10 12,568 00148 37,388 DOoBsS| 49,958 0.1011
3d [ 11 9605 0.0102| 28088 DOB1D| 38583 0.0712
Apr. | 1st. | 10 2.205 0.0028 4 604 0.o0107 6,809 00132
2rd.| 10 ol 0.0000 o 0.0000 o 0.0000
Id | 10 ol 0.0000 o 0.0000 o 0.0000
May | 1st. | 10 1 52_ 0.0002 D. 0.0000 152 0.0002
2nd. | 10 35 0.0004 V] 0.0000 N5 0.0004
3ed | 11 3.442| 0.0036) 11,403 00240 14,845 0.0278
Jun. | 1st. | 10 4013 o.ood4s| 11822 0.0274| 15835 0.0320
2rd. | 10 5.145/ 0.0080| 13,074 ooz03| 18219 0.0362
Id | 10 4.947| 0.0057| 11,170 oozsa| 16,116 0.0316
Jdul, | st | 10 16,403 00180 2,417 00218 25,820 0.0408
2nd.| 10 38477 0.0445 9,056 00230 48 433 0.0676
3ed | 11 44 500/ 0.0459| 23850 D0408| 68240 0.0967
Aug.| 1st. | 10 38,352 00455  406m 0.0%42| 80042 0.1397
2nd. | 10 19,740/ 0.0228| 51,148 01184 70888 01412
ad | 11 20.767| o.0z18| 58,778 01237 79,545 0.1455
Sep.| 1st. | 10 11,780 0.0138] 30,306 Do7oz| 42066 00838
2nd. | 10 B.482 0.0098 16,805 00389 25 287 0.0487
ad | 10 11,608 0.0134| 20897 00479 32,305 0.0813
oct. | 1st. | 10 16,940 00196 45410 0.1074| 63350 0.1270
2nd. | 10 20,055/ 0.0232| 79,244 0.1834| 99293 0.2066
ad | 11 15.517| 0.0163| 63,880 01344 79,398 0.1508
New.| 1st. | 10 4,013] 0.0048] 11422 Do284| 15436 0.0311
2nd. | 10 0 00,0000 0 00000 0 0.0000
aed | 10 373 0.0004 1,301 | 0.0030 1,675 0.0034
Dec. | 15t | 10 4 457 0.0052 27,720 0.0842 32177 0.0693
2nd. | 10 5.133/ 0.0058| 39,869 oos2s| 45102 0.0985
ad | 11 3,628 0.0038| 39,108 pog2a| 42738 0.0851
Annual 462 898.3 - 7658082 - 1,226, 706.6 ; -
Maxirmum 44 590.0 0.0475| 702441 0.1834 | 502387 0, 2066
Motes
*1) GIWR (m’/dec) : Gross Imigation Water Requirement
*2) Discharge Volume (m’isec) = GIWR (m'idec) ! dec (days) | (3,600 (sec/hr) * Operation Hours (hrs) )
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JO0 (0/sec) (0/sec) 0 /0
2/3/2012 23 69.8 3.0
1/4/2012 23 71.3 3.1
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19/4/2012 26 68.3 2.6
25/4/2012 103 236 2.3
1/5/2012 104 218 2.1
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O0000D0000 1,000’ 000000000 1,000/30/86,400=0.0004m*/sec=0.40 /sec 0 0 O O
0000000000000 oooobo0oboobobon 200 fsec 000000 20%=40
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0 oooogoood Oooooooooog gooooog
(m3/0) 0 (o/sec) | OO DO OO (e/sec) |00 00O /sec) (m¥/0)

1 15,914.1 5.94 4.0 -1.9

2 26,225.0 10.84 4.0 -6.8

3 24,185.8 9.03 4.0 -5.0

4 1,061.5 0.41 4.0 3.6 9306.5
5 1,077.5 0.40 4.0 3.6 9636.1
6 1,410.4 0.54 4.0 3.5 8957.6
7 1,621.6 0.61 4.0 3.4 9092.0
8 52,487.0 19.60 4.0 -15.6

9 38,235.6 14.75 4.0 -10.8

10 29,951.1 11.18 4.0 -7.2

11 2,061.1 0.80 4.0 3.2 8306.9
12 8,419.6 3.14 4.0 0.9 2294.0
0 47593.1
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032226 ODO00O0OO0O00O0O00
Shallow and/or sandy soil loamy soil clayey soil
Interval (days) Interval (days) Interval (days)

Climate A B C A B C A B C
Beans 6 4 3 8 6 4 10 7 5
Carrot 6 4 3 7 5 4 11 8 6
Coffee 9 6 5 13 9 7 16 11 8
Eggplant 6 4 3 8 6 4 10 7 5
Miaze 8 6 4 11 8 6 14 10 7
Tomato 6 4 3 8 6 4 10 7 5

Cimate A; ETo=4~5
Cimate B; ETo=6~7
Cimate C; ETo=8~9

0 O O FAO Training manual No.4 ; Irrigation Water Manual
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Number Th'(il::()ass Color Soil type Remarks Photo
. . |originating from
R-1 30~40 dark brown cultlvated. soll lateritic soil, sandy
organic
clay
originating from
R-2 30~40 dark brown top soil, organic |lateritic soil, sandy
clay
. originating from
) yellowish brown~ . . " .
R-3 50 redish brown top soil, organic |lateritic soil, sandy
clay
sandy clay, lateritic
R-4 20 dark brown top soil, organic, [soil with gravels at
the base
sandy clay, lateritic
R-5 o5 yellowish brown top soil, orgaic, [soil with shale
dry gravels (pmax
50mm) at the base
cut cliff at the front,
R-5 lateritic sm!
accompanied by
shale gravels
R-6 o5 light brown top soil, organic, [accompanied by
dry shale gravels
cut cliff at the front
R-6 composed of highly
weathered shale
. ., |sandy clay small cliff, gravelly
R-7 70 yellowish~greyish originating from |layer of quartz
brown .
shale fragment at its foot
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Number Thickness Color, Location Soil type Remarks Photo
(cm)
yellowish brown . - .
R-8 60 2°05' 26.8" S top soil, organic S{",ta" fc"ftf' lateritic soil
30°30' 335.8"E atlts foo
cultivated soil
. composed of top  [small cliff, lateritic soil
R- 4 ligh
o 0 ight brown soil and lateritic at its foot
soil mixture
steep slope, quartish
. top soil and angular rocks (@
R-1 2 h
0 0 greyish brown cultivated little  |30cmz) lying scattered
on its surface
steep slope from R-10
to R-15
yellowish dark brown tie s| but not
R-11 40 2°05'25.9" S top soil, organic gelr:. ets;)pe, utno
30°30' 30.9" E cutthate
. . . . lateritic gravels at the
R-12 0 light redish brown lateritic soil depth of 50cm
yellowish~greyish bedded by lateritic
R-13 40 brown sandy clay, round gravels
2°05'24.7" S organic containing quartish
30°30'27.8" E grawels
yellowish dark brown sandv cla bedded by hard lateritic
R-14 20 2°05'22.6" S Y €8, jayer (mineral deposit
30°30' 25.2" E organic of tin/wolfram?)
yellowish dark brown sandv cla bedded by hard lateritic
R-15 20 2°05'20.9" S Y €&, liayer (mineral deposit
30°30' 23.8" E organic of tin/wolfram?)
ooooooo 3-66 oooooo
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Number Thl?Ckn:TSS Color Soil type Remarks Photo
dark brown ndv cl
R-16 60 2°05'18.4" S sa ‘ y rc:.ay,
30°30' 19.7" E organic
greyish dark brown
R-17 50 2°05'17.7" S sandy clay,
30°30' 17.8" E organic
yellowish~greyish )
bedded by yellowish
R-18 50 brown sandy clay, brown clay originatin
2°05'14.3" S organic o ginating
30°30'15.0" E
dark greyish brown .
R-19 25 2°05'6.3" S Sa”fy rf.'ay’ Ib‘:dff.d by.lred'Sh
30°30'8.9" E organic ateritic soi
yellowish~greyish
brown sandy clay, .
R-20 25 2°05' 1.0" S organic stif layer
30°30'15.4" E
brown dv cl
R-21 40 2°04'58.8" S sandy clay, marshland soil
30°30' 16.4" E organic
slope with scattered
dark grey dstone rocks, light
R-22 20 2°04'57.1" S silty sand sa.rl‘ e o ?
30°30' 21.3" E soi WI. a feature o
wolcanic ash
dark grey
R-23 40 2°05'01.7" S silty sand bedded by lateritic soil
30°30' 00.7" E
brown
R-24 5~10 2°05'06.1" S sady clay organic a little
30°29' 56.2" E
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Number Thickness Color Soil type Remarks
(cm)
grey sediment transported
R-25 30 2°05'08.8' S sandy sit [T {he valeY: Bedded
30°29' 56.7" E y.)./e O.WIS soi
originating from shale
dark brown . onﬁ;lnatltng;.rom Ig;erltlc
Ras | a0 | zoswmes | SOl stendigwideon
30°29' 52.6" E
beyond Spring No.6
dark brown p.erpendlcular cliff, 1m
R-27 . high, caused by
~yellowish brown .
excavation
reddish brown
~Yyellowish brown, .
R-2 D
8 300 m upstream from itto
te river meeting point
dark brown dv cl inating f lateriti
R-29 30 2°04' 30.8" S sandy gay orgllna ing from lateritic
30°29' 19.9" E organic soi
arey | d  |with outcrops / rodks of
R-30 10~20 2°04' 17.1" S clayey §an wi do:: crops / rodks o
30°29' 11.9" E organic sandstone
R-31 slopes in the valley,
covered by lateritic soil
dark greyish brown .
R-32 10~20 2°04' 15.8" S sandy glay san;jtstorc;e roi;rl](s Iylung
30°29' 08.4" E organic scattered on the slope
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Number Th|zzck:1§zss Color Soil type Remarks Photo
dark greyish brown cohesive sand
L-1 30 2°04'11.2" S . y bedded by lateritic sail
30°29' 19.0" E clay, organic
dark reddish brown "
L2 20 2°04' 47 4" S sandy clay lateritic gravels are
30°29' 26 o E organic predominant
greyish brown dv cl bedde by yellowish stiff
L-3 30 2°04'50.7" S sandy C ay soil originating from
30°29' 32.4" E organic shale
L4 2°05'12.1" S outcrops of at the mouth of fan-
30°29'43.3" E sandstone shaped erroded valley
. steep slope composed
L5 20 zli%r;t'1t;rc)2\/'\llrms sandy clay of transported soil
30°29' 45 mE organic containing angular
’ shale stones
yellowish brown ndy silt
L6 30 2°0513.2" S sandy s! originating from shale
30°29' 47.9" E cohesion low
yellowish brown sandy clay .
L7 30 2°05'20.8" S low organic Eedde‘f tt’y .rt'.add's.rl‘
30°29' 59.7" E cohesive rown faterttic soi
k yellowish
L8 5 dar 2{85?;":2“[)3"0er silty clay consolidated layer
30°30' 14' o E low organic originating from shale
dark brown sandy clay organic portion; 5cm
L-9 50 2°05'28.3" S low organic bedded by reddish
30°30"'19.5" E cohesive lateritic soil
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Number Thickness Color Soil type Remarks
(cm)
dark brown sandv silt organic portion; 5¢cm
L-10 60 2°05'39.1" S \ Y : bedded by reddish
30°30' 32.4" E conesion fow | teritic soil
dark brown ndv ol bedded by yellowish
L-11 20 2°05' 38.4" S sandy ¢lay 1soil ariginating from
30°30' 50.5" E organic shale

3-2-2-2-2 O00O0OO
1) 00000000
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032228 00000000000

od oooo 0d oo/o0 oo/oo/oo 0000000USDA)
R-1 oono O laterite 30~40cm/ DB/ CL Tropeptic Haplustox
R-7 oooo oooooooooon shale 70cm/ GB/ C Ustic Humitropept
R-8 oooo goooooooooon laterite 60cm/ YB/ C Tropeptic Haplustox
R-9 oooo ooooooooooo laterite 40cm/ LB/ C Tropeptic Haplustox
R-10 ooo aooo shale 20cm/ GB/ CL Ustic Humitropept
R-12 gooo g laterite 0/LRB/C Tropeptic Haplustox
R-17 | 00O0OODO O laterite 50cm/ GDB/ C Tropeptic Haplustox
R-21 goooo O deposit 40cm/ B/ CL Mollic troporthent
R-22 ooooo ooond sandstone | 20cm/ DG/ SCL Humic Dystrandepts
R-23 oooo O laterite 40cm/ DG/ S&C Tropeptic Haplustox
R-25 | 0O0OOOO O deposit 30cm/ G/ Si,CL Tropeptic Haplustox
R-30 goooo gbooboooboo sandstone | 10~20cm/ G/ CL Lithic Tropopsament
L-1 oooo O laterite 30cm/ DGB/ C Tropeptic Haplustox
L-5 gooooo od deposit 20cm/ LB/ SiCL Distic Troporthent
L-6 aooo O shale 30cm/ YB/ SiCL Tropeptic Haplustox
L-7 gooo O laterite 30cm/ YB/ C Tropeptic Haplustox
L-8 oooo O shale 5cm/ DYB/ SiC Tropeptic Haplustox
L-9 gooo g laterite 50cm/ GB/ CL Oxic Humitropept
L-10 oooo O laterite 60cm/ DB/ C Tropeptic Haplustox
L-11 oooo O shale 20cm/ DB/ C Tropeptic Haplustox
0ooooooo 3-70 oooooo
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oo pH(H20)| Org.C | TotalN | Avail. P Ca K CEC sand silt clay
-log H w/w% w/w% ppm Meq/100g |Meq/100g | Meq/100g| % % %
R-1 5.3 1.69 0.28 2.67 2.4 0.10 9.2 | 409 | 253 33.8
R-7 4.6 2.41 0.21 3.43 2.2 0.07 112 | 25.0] 323 42.7
R-8 6.1 2.49 0.2 3.05 1.9 0.10 12.0 | 227 | 318 455
R-9 4.7 1.84 0.2 4.89 1.7 0.10 10.8 | 23.7 | 247 51.6
R-10 4.8 3.33 0.28 4.19 2.3 0.13 104 | 407 | 254 33.9
R-12 5.5 1.68 0.21 2.67 1.8 0.10 96| 28.1 29.3 42.6
R-17 6.6 1.82 0.21 3.81 1.7 0.10 124 | 258 | 242 50.0
R-21 6.5 2.25 0.21 3.43 2.4 0.13 104 | 363 | 314 32.3
R-22 6.1 2.63 0.42 3.81 2.1 0.10 10.0 | 442 | 219 33.9
R-23 5.9 2.37 0.28 3.43 1.7 0.13 11.6 | 241 26.1 49.8
R-25 6.5 2.91 0.42 4.19 2.2 0.40 124 | 355 | 317 32.8
R-30 5.4 3.41 0.49 6.48 2.3 0.13 136 | 342 | 282 37.6
L-1 5.9 3.03 0.49 3.00 2.0 0.10 149 | 220 | 252 52.8
L-5 5.2 2.9 0.28 5.33 1.7 0.13 104 22.8| 46.7 30.5
L-6 6.0 2.21 0.56 3.43 2.1 0.10 11.6 145 | 50.3 35.2
L-7 4.9 2.96 0.28 5.71 1.7 0.13 9.2 15.1 38.3 46.6
L-8 5.8 1.83 0.28 3.81 2.2 0.10 11.6 134 | 444 42.2
L-9 4.7 1.71 0.42 4.98 1.7 0.20 88| 296 | 325 37.9
L-10 6.0 2.15 0.42 3.43 1.7 0.07 128 | 304 | 26.2 43.4
L-11 5.8 2.47 0.49 3.43 2.5 0.23 132 | 274 | 296 43.0
0 32230 000000000
0o pH in ooo a ooo Ca K oodod od oo
water oo oog ooo goo ooo 000 ooo
R-1 Low Very Low Low Very Low Low Low Low 54.3% CL
R-7 Low Low Low Low Low Low Low 40.5% C
R-8 Low Low Low Low Very Low Low Low 33.3% Cc
R-9 Low Very Low Low Low Very Low Low Low 33.3% C
R-10 Low Low Low Low Low Low Low 46.7% CL
R-12 Low Very Low Low Very Low | Very Low Low Low 39.6% Cc
R-17 | Medium | Very Low Low Low Very Low Low Low 29.0% C
R-21 Low Low Low Low Low Low Low 48.7% CL
R-22 Low Low Low Low Low Low Low 44.0% SCL
R-23 Low Low Low Low Very Low Low Low 31.6% C
R-25 Low Low Low Low Low Medium Low 41.9% CL
R-30 Low Low Low Medium Low Low Low 35.7% CL
L-1 Low Low Low Low Low Low Low 28.2% C
L-5 Low Low Low Medium | Very Low Low Low 35.2% SiCL
L-6 Low Low Low Low Low Low Low 37.9% SiCL
L-7 Low Low Low Medium | Very Low Low Low 39.8% C
L-8 Low Very Low Low Low Low Low Low 39.7% SiC
L-9 Low Very Low Low Low Very Low Low Low 43.2% CL
L-10 Low Low Low Low Very Low Low Low 271.7% Cc
L-11 Low Low Low Low Low Low Low 41.4% C

O: Abbreviation of the above three table: LB: light brown, DB: dark brown, GB; grayish brown,
YB; yellowish brown, LRB; light reddish brown, GDB; grayish dark brown, DG; dark grey, B; brown, G; grey
RB: right bank, LB; left bank, HF; hill foot, IT; inside a valley of tributary, Mul.R; Mulganndo River,
Rwa. R; Rwabishani River, Sata V.; Sata Village
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ooad oo ooooo ooad oo Oo00o0oo0oooooo
ooooaol... .. .
ooooon 000 Ziziphus mauritiana | Indian date oad ooooooboooooo
N00000000 g DD U O U ximenia americana S:aron ofte  \np 00000000000/0000
ooooad oooo Casimiloa edulis Mexican apple |0 0O gododoooooooa
goooooo |oodao Citrus medica Common citron |0 O gododoooooooa
0000000000000 00000 |Dovyalis abyssinica |Kei apple 2~6m |[0000000O0OO0OOO
ooooag ooag Tamarindus indica Tamarind oad goodooooooooooooo
000000000 000 Erythrina brucei ﬁg;can coral 1o 00000000000
go0ododooo |ooooo Ehretia cymosa Puzzle bush oad doddoooooooo
000000000 ooad Gliricidia sepium Mexican lilac oo Oo0O000oOo0ooooooon
ooo ooo Cajanus cajan Pigeon pea 000 |00000000000000
oooodo ooo Sesbhania grandiflora |Pea tree f;nom Jgoooooooooogo
0000 ODooomon |HUecaena Ipil-lpil oo 00000000000000
leucocephala
00000 0000 B Molinga oleifera Horse radish | 3m 000000000000
O tree ~10m

O O : H project report V.8-2 and ICRAF: Kenyan rree species for agro-forestry
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