6.4,.4 Base flow

It is required to separaté base flow from the hydrograph to estimate direct flood
runoff 'which is caused from the rainstorm. The amount of base flow depends on the
precedent condition of the flood as mentioned in Section 6,3, rahging from 50 m3/s to
200 m3/s. In this study, base flow was assumed to be 200 m3/s which is the maximuin

among the observed floods, for csumatmg P.M.F,

6.4.5 Rainfall excess

To estimate a flood hydrograph by means of unitgraph, it is required to compute
:rainfall excess by separating effective rainfall, which generally includes intc‘ception loss,
depressmn loss, soil moisture charge, evaporation loss and transp1rat10n loss, from storm
rainfall. However, no data avzulablhty on them makes difficult estimate rainfall excess.

Estimate of rainfall excess in this study was based on the observed runoff ratio of
direct flood, which ranges from 34% to: 58% as described i in Section 6.3. The direct
runoff ratio was assumed at 60%, whlch is the largest runoff ratio in the observed floods,
to estimate P.M. F '

6.4.6 Moisture maximization factor

For maximizing the storm given by depth-duraticn envelope to obtain P.M.P., a
moisture maximization factor was at first determined as mentioned below:
(1)  Storm dew point

Storm dew point was estimated for the maximum flood observed in April 1964 as

follow_s:

- Mean Momhly Dew Point at Kericho in 1964

Dew Point (°F)
Month :
06:00 GMT 12:00 GMT
March S 526 543
April .. 552 602
May 53.3 595
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Mean monthly dew point in April observed at 06:00 GMT was selected for the
representative storm dew point since it is observed in the morning and, therefore,
near to the lowest in a day or to the persisting 24-hour dew point.

Dcw point at the station level was then reduced to sea level (1,000 mb) dew point

" as shown below:

Station Station Elevation Dew Point at Dew Point at Sca
(fty Siation (°C) Level (°C)
Kericho 7,000 12.9 22.3

Maximum dew point

As is indicated in "Manual for estimation of probable maximum precxpltanon" by
WMOQ, dew-point records shorter than about 50 years are unlikely to yleld
maximum values representative of maximum atmospheric moisture. Therefore, a
frequency analysis of the monihly maximum dew point was made by selecting

‘March, April and May for this analysis in order to maximize the maximum storm in

that pesiod. A value for the 100-year return period was adopied for this study as
shown in Flgurc 6.13 and was summarized below:

(Unit: °C)
i Recorded Probable 100-year
Sf.anon Month Maximum Dew Point
Kericho ' March 16.0 175
April 17.5 190
May 16.1 17.0

* Moisture maximization factor (MMF) -

Based on the storm dew pomt and the maximum dew pomt in April, MMF was

“determined using the following formula:

MMF = hWty / hWty

where, hWty = precipitable water in a saturated pseudoadiabatic atmosphere
o : fi'c_m the ground base of moisture col.umn (h) to the height of
300 mb, (_:eresponding to the maximum 24-hour, 1,000 mb

dew point (wet-bulb potential temperature, t7).
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6.4.7

hWi; = precipitable water in a saturated. pseudoadiabatic atmo_spherc'
* from the ground (h) to the height of 300 mb, corrcspoxiding to
the storm 1,000 mb dew point (t1). '

Basé elevation of the moisture column is determined at 6,000 ft as the mean
clevation of the mountains' barrier between the moisture sonrce and the Sondu
River basin.

The moisture maximization factor is then obtained below:

- Storm dew point : 3=233°C

- Maximumdew point : t3=27.3°C

- MMF = (3.87 - 1.62) / (2.587 - 1.17) = 1.6.

Pfobable maximum precipitation (P.M.P.}

The procedure to estimate P.M.P. is'as followé::

(1) Maxunurn ramfali depth- duranon curve for the catchmcnt area of the proposed
Magwagwa dam is provided as described in Fxgure 4, 6

(2) Maximum rainfall depth is 'multiplie_d. by the previously obtained moisture
maximization factor (MMF) of 1.6.

The P.M.P. over the catchment area of the proposed Magwagwa dam is
presented in Table 6.13.

It is noted that the 12 hour duration of P.M.P. was estimated by the empirical

formula instructed by WMO in "Manual for Estimation of Probable Maximum
Precipitation”. According to the instruction, 90% of 24 hour duration of P.M.P. is almost
equivalent to 12 hour duration of P.M.P. in Illinois, U.S.A. Since there is no available

data for the Sondu River basin, the above formula was applied to estimate P.M.P. of

12 hours for the catchment area of the proposed Magwagwa dam,

6.4.8

Probable maximum flood for the proposed Magwagwa dam

The P.M.P. for the -30-day duration is 'rearranged with a unit rainfall dﬁrati_ori of

12 hours as shown in Table 6,14,
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The hyetograph of P,M.P. with a unit time of 12 hours is converted to P.M.F,
using the unitgraph. The P.M.F. hydrograph computed is as shown in Table 6.15 and
Figure 6.14. Peak discharge of PMF. is predicted to be 1,920 m3/s, which is equivalent
to 1.18 times of the 1,000-year probable flood of 1,634 m3/s.

6.5 Effect for Runoff due to Forest Cutting in the Basin

As described in Section 6.3, the flood characteristics of the Sondu River basin are:

(1) Long duration of flood period, -

(2) Mild peak in the shape of the hydrograph, _

(3) Long time lag between the beginning and the peak of the flood, and
(4) High baseflow.

The flood features mentioned above are assumed due to the both of rainfall
characteristics and the runoff condition of the Sondu River basin.

The storm rainfall over the Sondu River basin generally lasts for a long time period-
as described in Figures 6.2 to 6.10, although the intensity is not so high. Such feature of
rainfall may derive the above features of the flood.

Moreover, the basin land use condition is estimated to give much effects on the
flood runoff characteristics. '

The land use condition of the catchment area of the proposed Magwagwa dam is
depicted in Figure 6.15, and the classification is given as follows:

Classification Area (km?)
Forest _ 1,000
Tea Plantation 250
Scattered Forest 250
Swamp 100
1,600 km?2

The above areas, sharing approximately 50% of the caichment area, are expected to
act as the natural retarding basin for flood runoff.
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It is reported that an experimental basin for the research of the forest hydrology
exists in Kericho, located in the north-central part of the Sondu River basin, In this basin,
it was observed that the annual tunoff depth increased by 103 mm, comparing before
cutting, when 34% of the forest in the experimental basin was cut off (detailed in "Effect of
land-use on the water and energy budgets of tropical watersheds” by Dr. Piereir, H.C.
(1967), on International Symposium on Forest Hydrology). '

The above results mdlcate that the flood charactensucs on the Sondu Rlver basin
depcnd on the forest condition spread in the upstream reaches of the proposed Magwagwa
dam. Consequently, it is noted that P. M.E. for the proposcd Magwagwa dam was
designed under the present condmon of the basm
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VII. SEDIMENT STUDY
7.1 Available Sediment Data

Uniil 1950's, suspended load sampling work was carfied out frequently at such
major strearn gauges as 1JG1, 1JG3, 1JD1 and 1JF1. However, there exists no record of
suspended load sampling between 1958 and 1980 in the Sondu River basin,

Suspending load samiﬂing in the Sondu River was re-started in 1980 and observed
contmuously at 13G1, 1JG3, 1JG4 and 1JG5 in the Sondu River, 1JD3 in the Yunth River
arid 1JF8 in the Klpsonm River.

~ The following records were collected to assess the sediment yield into the
Magwagwa reservoir;

VSt. No. Cdtchment Area

Rjygr . Kk ) ' Sa:mple No. Sampling_P.eﬁqd. |

Sondu Gt 3,260 51 1948 - 1958, 1984
1JG3 34700 10 1980 - 1985
13G4 3360 .9 1984 - 1985
11GS 3,250 ° 19 1984 - 1985

" Yurith up3 - 1,570 26 1980 - 1985

Kipsonoi HF8 1,540 22 1984 - 1985

7.2 Rating Curves on Sediment Yield

Development of the rating curves on sediment yield was based on the collected
suspended yield data as shown in Tables 7.1 to 7.6, and the rating formulae developed by
the regression analysis are as follows: :

River St. No. Rating Formula

Sondu 11G1 W = 0,984 x Q1432
L 1IG3 W = 1431 x Q1526
1G4 W = 1.897 x QL1371

: - . 1JGS : W—IZ?GXQ”S’S
Yurith 1JD3 W= 2,139 x Q1221
Kipsonoi - 1JF8 W =5.252 x QLO73
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The rating curves on sediment yield are described in the form of W = a x Qb,

where W : sediment yield in ton/day
Q :  Daily runoff. o
"a"and "b" : parameters.

The pmameter "a" varies between 0.984 and 1_.897, whilst "b" betw_eeo 1.371 and
1526 in the Sondu River. ' o

It i is indicated that the blgger the value of “a" becomes,' the more' water contains
susnended particles in dry seasons. Accordingly the parameter "g" mainly reflects the
characteristics of water quality in terms of sediment yield and development degree of the
riverine areas in the river basin,

On the other hand, the parameter "b" reflects such basin characteristics as vegetetion
and geological condition. The high value of "b" indicates that the basin is well developed
or has hlgh potenual of sediment yleld in respect of the susceptlblhty of weathenng

In case of the Sondu River basin, the parameter "b" would be expected to be stable -
in future. Covercd with Pre-Cambrian rocks, the basin has less sediment yield against the
high intensity of rainfall. Besides that, the basin is covered with the large scale Mau Forest
which is protected from development, ' '

13G1 with 51 sampling records mainly observed in 1950's is the key statio'n for
estimating sediment yield into the proposed Magwagwa reservoir. The ratmg curve
developed at 1JG1 for sediment yxeld is depicted in F1gure 7.1

By comparing the sediment yield rating curves developed at 1JD3 in the Yurith Rive
and at 1JF8 in the Kipsonoi River as given in F1gure 7.2, assessed were the major
potential sources of sedlment flowing into the reservoir.

It was found that the Kipsonoi River basin has p'otential'to yield sediments higher
than the Yurith River basin in the comparison of the fating cui'ves However, the sediment
flow inio the reservoir would mamly come from the Yurith River, because 70% of runoff is
from the Yurith River. ' '
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7.3  Trend of Sedimentation in the Sondu River

| Trén_d of river sedimentation was examined based on the records of suspended load
sampled at 1JG1. Two kinds of sediment yield rating curves are provided; one is based on
the records of 1950's, while the other relies on 1980's. The results given in Figure 7.3
are summmarized below:

Rating Curve of 1950's : W =0.984 x Q1432
Rating Curve of 1980's  : W =1.374 x Q1447

where, W : Sedimentyield in ton/day
Q : Discharge in m3/s.

The result indicates that sediment yields slightly increase for these 30 yéérs, not
due to the change of the basin condition but the development of the riverine area in the river
basih, since the value of the parameter "b" in both rating curves is almost the same, but that
of the parameter "a" increases for 30 years.

7.4 Estimation of Sediment Inflow into the Magwagwa Reservoir

Considering such basin characteristics of the Sondu River basin as geological and
vegetation condition as mentioned in Section 7.2, sediment yield is expected to be stable in
future. On the other hand, the discussions in Section 7.3 verified the slight increase of
sediment yield in last 30 years. |

Considering the above,.an envelop curve of sediment yield {refer to Figure 7.4)
developed based on the records of suspended load observed in the Sondu River is given
below and is applied for estimating sediment flow into the proposed Magwagwa reservoir:

W = 4,34 x Q1487

where, W Sediment yield in ton/day
Q : Dischargeinm3s.

For estimating the sediment inflow volume into the reservoir, the following

aséumptions were made: The amount of bed load is assumed to be 20% of suspended load
and that the sediment density is assumed to be 1.2 ton/m3.
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Sediment deposit volume is estimated by simialatihg daily runoff over a period of
1947 to 1990 to the above condition. The mean annual sediment is caleulated at
531,000 m3/year, which is equivalent to 0,168 mm/km2/year of the denudation rate.

~ Considering the physical life time of 100 years for the reservoir, sediment deposit

volume will be 53.1 x 106 m? and the sediment level will be EL. 1,599 m by assuming the

horizontal formation.
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VIII. WATER ABSTRACT FROM THE SONDU RIVER
8.1 Available Water Abstract Data

- The Ministry of Water Development is authorized to issue water abstract permits for
all the rivers in Kenya. A list of water abstract permits is stored in the computer data base
of the MOWD headquariers.

The data base system contains the names of person who has water abstract permit,
issued data of permit including expiring date, location of water drawal, purpose of water
use and amount of water abstract. The data base is thus available to examine the existing
water use condition of the rivers in Kenya. ' '

8.2  Existing Water Abstract

The official water abstract perfnits in the Sondu River basin stored in the MOWD
data base system are listed in Table 8.1, and abstract amounts in the respective tributaries
are summarized below:

_ _ Unit: s
Amount S N . Purpose of Use ,

River of water Domestic ~ Public mligggén Industry ;Igg';' ﬁ%?ﬁn Others
Kiptiget 060 0.0 - - - - - _
Kipsonoi 12046 11936 - 001 103 - - 0.05
Tare 21434 9662 - - . urre - -
Chemosit 181 0.84 018 - 063 016 - -
Sambret 0.55 0.55 - - - - - -
Sisei 100 100 - - - . - i}
Songon 61579 61579 - - - . _ -
Saosa 3.66 2.26 - - 141 - - _
Sondu 181 181 - - - - _ .

- 0.05

Totat 96002 - 838.83 0.18 | 0.01 3.07 117.88

A tot_al amount of water abstract in the Sondu River basin is calculated at 960.02 Vs
in normal seasons. There exists the intake structure of the Nyakach waier supply scheme
in the Sondﬁ River betweern the proposed Magwagwa damsite and the power outlet site.
Not seen in the list, an abstract amount of 79.64 I/s shail be added to the total abstract
amount given above. _
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8.3 Required River Maintenance Flow from the Magwagwa Reservoir

The proposed Magwagwa dam will be built in the Sondu River some 10 km.
upstream of Sondu Township, The reseivoir water will be led to the power station through
the headrace tunnel, returning to the Sondu River 15 km downstream of the Magwagwa ‘
damsite. Maintenance flow should be supphed for the ongmal river course of 15 km long :
between the damsite and the power outlet site takmg into consideration the current and -
future water abstract from the Sondu River and the Water Act which gwes a gmdelmc to
assess maintenance flow of the rivers in Kenya.

The Water Act does not give an explicit guideline to determine the amount of river
- maintenance flow, indicating that the MOWD is responsible o monitor the appropriate
allocation of river maintenance flow, when water diversion schemes are planned.

Accordmg to the MOWD, the standard criteria 1o determme the amount of river
mamtena.nce flow is composed of the followmg three categories:

(1) To guarantee the amount of existing water abstract right of the downstream
reaches, '

(2) In addition to (1), to release for the domestic use of
» the amount of which is equivalent to 95% dependability discharge in the
“flow duration curve, :

(3) In addition to (1) and (2), to release 30% of thc amount of (2) for aquanc
ln.res

In case of the Magwagwa hydropower project, the amount of river maintenance
flow becomes 5.43 m3/s by applying the above criteria, consisting of 0. 2 m3/s for (1)'
4,02 m3/s for (2) and 1.21 m3/s for (3). '

8.4  Consideration of Nyakach Water Supply Project -

The Nyakach water supply project covers an area of 355 km2 in Nyakach Division,
Kisumi ‘District lying in the right bank of the Sondu River and dowastream of the
Magwagwa dam. The intake is located in the Soudu River just upstream of Sondu
Township lying between the Magwagwa damsite and the power outlet site. :
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‘The project is composed of two phases; the first phase has completed in 1988 and
now in service and the second phase intends to improve the supply system from public taps
to individual supplies, showing its features as follows:

Phase-1 Phase-2
Target Year 1988 2000
Population to receive supply 132,600 190,000
Estimated Water Demand (lfs) £0.6 133.8
Treatment Plant Capacity (I55) 756 129.12

 Intake Capacity (/s) - - 1964 135.90

Judging from the gebgraphical‘relation, the implementation of the Magwagwa
‘project obviously gives great influence to the Nyakach water supply project. To cope with
such a sitnation, an appropriate countermeasure shall be selected from following options:

(1) Torelease water from the reservoir so that the current intake water level of the
water supply project can be maintained,

(2) 'To shift the intake structure in the reservoir, and

(3) 'Toshift intake structure to the power outlet site.

8.5 Water Supply' Projects around the Reservoir Area

‘Those who live at the right pank of the Sondu River are provided potable water
within a walking distance by Nyakach water supply project as described above. On the
other hand, those who live at the left bank of the Sondu River still come to the river or its
* wibutaries to obtain drinking water. It-would become dangerous that riverine people of its

left bank approach to the river after the completion of the dam for obtaining drinking water,
-since the proposed peaking operation of the plant will cause surge water from nil discharge
to 82 m3/sec in the river. Thus, a water supply projéct will be needed for those who live at
‘the left bank of the Sondu River.

The Sotik water supply project exists in the upstream reaches of the Magwagwa
reservoir, The project covers so far in and around Sotik Township, however, it has an
cxtension plan of water supply to the left bank area of the Sondu River downstream of the
TeSCIVOIr.
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The extension of the Sotik water supply project could be realized with the
Magwagwa hydropower project since the Magwagwa reservoir is the most prom:smg water
source of the prOJect '

8.6 Recommended River Maintenance Flow

As mentioned in Section 8.3, required river main'telnance flow is calculated to
5.43 m3/s. However, the amount might be reduced by the following resources:

(1) Shifting of the intake structure of the Nyakach water. supply project would
eliminate an amount of 0.2 m3/s to supply to the project.

| (@ Reahzauon of the second phase of Nyakach water supply pro_;ect and
' extension of the SOtlk water supply make possible drmkmg water supply to
all the residents along the Sondu River. Accordmgly, domestic water from.

the river maintenance flow could be deducted.

(3) The Magwagwa hyc_lropo#ver brpject does nbt sﬁbstantia_lly consume water
and returns all river w.at_er after poWer generation, _Thc_inﬂuentiai reaches are
15 km between the dam and powerhouse outlet, whiich is 'equival'ent one-third
of river length from the damsite to the river mouth. And, fish communities in
the reaches are poor accordang to the survey of the natural environmental
study. River maintenance flow for aquatic lives i is drastically reduced to one-
third of the standard. |

Considering'th'e above condition, recommended river maintenance flow becomes

0.5 m3/s, which is composed of 0 m3/s for (1), 0 m3/s for (2) and 0.402 m3/s for (3) of
Section 8.3.
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Table 3.1  Monthly Temperature

Unit: °C
YEAR JAN FER —MAR APR MAY JUN JUL AUG SEP OCT NOV DECANNUAL
KISUMU :

(600 AMY) : .
1976 - - - - - - 20.5 20.9 214 23.9 24 18 -
1977 - 21t 204 21.0 224 238 223 2.0

9718 25 225 W2 225 218 08 202 211 215 228 28 #1220
1979 227 208 29 227 23 22 206 22 21 " - -
1980 : i . . ) . : o :
981 238 240 29 24 225 25 05 09 W3 B 241 BA . 227
1982 M4 M2 M2 B 225 26 W08 208 241 w6 w5 »I 925
1983 - 234 2390 246 234 232 221 215 204 03 M0 236 M3 229

1984 - - - - - . - - - - - - -
1985 . - - - - - - B - - - - - -
1986 228 226 2.5 224 223 209 207 21.6 22.1 238 235 23.1 224
AVYERAGEH . 23.1 23.0 23.2 223 22.4 213 20.7 21.1 220 23.4 23.2 23.0 22.4
(at 12:00 Noon) ' ) ) ) )
1976 - - - - - - 264 21.2 28.4 309 28.6 29.5 “
1977 : ) 26.6 261 21.5 25.0 29.8 26.2 283

1978 289 293 270 215 2.1 266 265 213 282 284 28.1 e N7
1979 © 290 - 273 - 292 279 - 23 265 201 28.1 23 - - - .
1980 - - - - - - - - - - :
1981 30.3 i 288 212 273 B0 262 280 281 30.1 304 300 288
1982 304 303 31p 283 276 216 276 27.5 288 281 263 279 285
1983 30.1 312 320 29.4 28.3 280 281 27.1 288 287 2.7 84 291
1984 - - - - - - . ! - - . -
1985 - . ‘ - - ; ; - - . .

- 1986 205, . 294 . 287 27.1 273 260 214 .33 292 295 285 218 23
; TS 770 6 210 0 I8 I Y S TN %S5 284

A

YEAR - JAN FER MAR APR MAY JUN JUL AUG SEP OCT . NOV DECANNUAL
KERICHO- : . )

(at 6:00 AM.) . } .
1976 ' - - - - - - 14.6 C 152 - 16.7 18.6 11.9 11T -
1977 154 14.5 15.7 173 18.0 16.8 174

1978 170 173 164 17.1 16.8 152 145 152 163 .. 173 189 169 164

1979 179 = 174 168 16.7 166 156 W8 .153 165 180 174 172 167

1980 e . . - . - - - . .

1981 - . . . . . . y y -

1982 176 - 185 168 160 156 150 149 1656 166 .12 y

1983 172 {17 188 175 173 161 153 . 165 174 - 16 - 167 -
1984 - - - - - - . . . . -

. 1985 - - - - . . . - - - - - -

1986 166  177: 175 168 172 159 156 166 167 186 178 168 110

AVERAGE 173 175 16 10 168 36 149 155 167 115 TI4 71 163

{at 12:00 Nocn) . '
1976 - - - - - - 169 174 18.2 216 i%6 213 -
1977 17.6 183 115 18.4 19.0 16.8 20.2

1978 215 2.1.4 9.3 16.1 18.8 8.3 18.6 1S 17.2 176 13.9 203 19.0
1979 203 20.1 19 199 18.4 i8.1 18.8 189 18.8 - - - -

1980 0 - - - - - - - - .- - - - -
1981 '23.3 233 2022 19.0 19.2 20.0 174 16.9 17.3 18.6 215 2.1 19.9
1982 229 - PR 184 168 19.2 18.1 171 19.7 17.9 Co- 2.7 -
‘1983 219 - 228 4.0 207 18.1 190 18,7 - 17.1 17.6 18.5 19.7 1%.8
1984 - - - - - - - - - - - - -
1985 - - - '

1986 21.8 23.6 226 18.8 18.2 18.2 19.3 18.2—, 18.4 19.5 20.5 207 200
AVERAGE 221 222 22.0 19.3 133 18.6 18.3 17.6 18.1 18.8 193 20.7 19.6

YEAR JAN FEB MAR APR  MAY JUN JUL AUG SEP ocT NOY DECANNUAL
. KISTi .
(a1 6:00 AM.) :
1983 2000 20.2 20.8 193 19.5 18.7 177 1.9 18.3 19.0 193 18.5 19.1
1984 - A - :
1985 - - - - - - - - - - - = -
1986 ~  19.7 15.8 19.4 18.7 18.3 11.6 17.2 17.7 18.2 19.4 19.4 19.5 18.7

A 1 i%.0 139 182 173 17.8 154 15.2 194 19.0 189
{at 12:00 Noon) L i |
1983 247 25.9 214 233 24.7 235 23 22.6 23.4 21.2 228 225 233
1984 - - - - - - - - - - - - -
1985 i

1986 19.7 19.8 19.4 18,7 183 17.6 17.2. 17.7 8.2 19.47 19.4 19.5 18.7
AVERAGE 222 229 2.4 210 21.2 206 0.1 202 20,8 203 211 210 21.2
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Table 3.2  Monthly Evapolation Record

_ - _ Unit : mm/day -~
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOQV . DEC

AHERO MARKET _
1984 © 581 752 727 589 554 517 486 513 587 553 539 560
1985 680 634 671 492 476 481 461 503 561 619 540 6.18
1986 587 659 619 529 492 433 466 523 544 580 478 531
1987 586 652 622 577 458 46l 497 523 578 576 514 582
1988 602 614 565 456 486 466 441 492 - 538 521 538
1989 567 640 637 S 462 478 460 542 492 496 521 497
Average 600 658 640 529 488 473 468 516 552 560 519 = 554

KERICHO TR.L : | _ _
198¢ 373 SOt 535 304 270 252 267 243 329 327 282 383
19850 404 374 427 207 218 257 215 247 313 363 310 374

1986 337 474 423 268 244 234 265 286 315 312 320 313
1987 356 405 377 332 199 239 312 296 420 327 278 4D
1988 346 430 345 235 311 259 225 224 223 267 302 370
1989 328 422 370 271 251 324 241 262 315 - - 307

Average 357 434 403 270 249 261 254 260 319 319 299 358

SOTIK. WATER SUPPLY _
1984 - ; - - . - - - -
1985 - - - - - - - e -
1986 . ) . - - - - . . . -
1987 -~ - - - - - - - -
1988 - ; S L 433370 442 392 432 412 410
1980 383 528 501 46l . - 376 437 522 424 501 464

Avcrage  3.83 528 501 461 . 4331 373 439 457 428 457 437
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Table 4.2 Monthly Rainfall at Sotik Craigmore

District: KERICIHO

Statjon: SOTIK,CRAIGMORE

ID. Number : 903424
Latitude : G°49°30"S
Longitude : 34°39'E -
Altitede ;1951 Elm

Univmm

Nav,

Dec,

Annual Max.24 DM

- 40 -

Year Janr. Feb. Mar. _ Apr. Moy June  Tuly  Aup  Sep.

1928 7¢ 52 120 200 310 176 71 11 96 105 97 63 1478 - -
1929 18 18 167 43 M7 - W2 87T 77 124 31 116 135 1165 - -
1930 179 88 187 284 197 149 57 9% el 87 14t 32 1650 -

1931 a 69 253 217 104 M9 138 133 1H4 73 72 126 1488 -

1932 62 ¥ 195 148 94 144 107 18 141 34 60 86 1390 - -
1933 171 61 .62 29 208 87 81 156 137 110 34 120 1256 - -
1934 36 180 70 .78 66 120 124 9T W 61 91 163 1086 -

1935 1151 130182 216 99 3 87 1M 10 54 . 94 12%3 - -
1936 112 226 250 155 71 70 68 112 28 62 28 190 1380 - -
1937 117 74 281 . 264 245 186 163 89 22 64 242 99 1844 - -
1938 163 41 149 102 . 92 134 . 35 105 . 64 94 68 141 1209 . -
1939 23 105 133 230 50 183 75 w3 .33 33 109 47 1234, -

1240 178 139 1% 211 123 64 ® @ ¥ 75 157 4T 1393 - -
1941 108 128 129 O B55 1M1 218 54 242 64 58 167 161 1655 -
1942 66 40 382 188 148 10 . 2t 343 115 16 44 94 1566 -

1943 27 167 ¥ 181 233 180 3% 146 53 40 - 39 36 1267 - -
1944 75 . 59 159 215 82 107 84 155 308 34 146 - 163 1588 . -
1945 73 95 34 76 285 168 TH 162 81 51 . 99 54 1249 - .
1946 47 o 47 . 170 204 175 74 186 155 171 100 109 1448 - -
19477 208 172 189 256 88 210 104 71 20 97 55 B3 1735 -

1948 43 38 204 M2 114 WO 74 149 19 100 65 - 16 1312 - -
1949 24 41 70 157 82 1l 94 236 105 80 72 156 1248 - -
1950 52 79 154 245 121 147 148 152 115 103 45 42 1402 -

1951 46 241 112 4d0 104 152 2 %6 10 8 153 196. 1765 - -
1952 69 141 159 214 263 36 132 98 137 19 66 28 ° 1421 - -
. 1953 67 98 @3 103 1Y 17 49 10 8 61 131 1085 -

1954 71 50 35 282 224 132 59 51 63 58 48 121 1% -
1955 80 132 141 244 183 98 &7 154 200 131 W08 159 1719 -
1956 189 . 66 141 104 121 114 66 150 134 48 83 69 1283 - -
© 1957 - - S - - - - - - - - - - -
i958 54 113 166 110 193 © 100 103 184 107 102 31 106 1369 -
1959 78 112 239 133 8% 18 42 97 181 152 149 - 69 1355 - -
1960 - 136 96 343 164 84 69 64 184 1N 68 121 97 1557 . -
1961 13 154 168 159 85 65 8§ 142 iS4 172 327 263 170 -
1962 127 67 139 172 357 216 119 121 1100 100 . 134 106 1767 . -
1963 146 133 131 333 241 98 - 63 66 30 25 224 345 1838 - .
1964 64 162 92 270 180 99 j0v 103 129 95 | 34 81 . 1419 .
Mean 84 9§ 056 190 158 029 78 136 . 114 82. 101 114 1439

Min, 3 9 34 . 50 18 8. .49 22 16 28 28 - 1085

Max, 208 241 382 440 357 220 163 343 308 192 - 327 345 1844



‘Fable 4.3 Monthly Rainkall at Jamji Estate

District: KERICHO
Station; JAMII ESTATE

15, Number : 8035001
Latwde : 0°28'S

Latitnde: 0°2830"S Unitimr
Longituda : 35°12'B .
Altitnde: 1820 El.m - ) . :
Year Jan. Teb,  Mar,  Apr.  May  June July  Aug.  Sep.  Oct.  Nov. Deo.  Avnoal Max24 DM
1923 - 249 144 280 289 136 204 36 129 111 % 83 - - .-
1924 5 35 87 69 297 2% T3 126 79 89 18 1405 55 /5
1925 40 3 185 14 189 145 4G 219 28 7 260 52 1540 52 2018
1926 65 136 203 343 i83. 151 18 125 208 168 145 li6 1961 39 179
1927 98 51 99 193 133 16 55 145 80 3% 158 83 1220 38 311
1928 46 47 135 200 362 133 $0 144 98 118 141 51 1645 45 20/5
1929 i4 T 0 146 128 221 117 12 110 85 T 229 1338 112 86
1930 124 67 226 294 192 i3 154 298 157 g1 22 1829 56- 3/10
1931 32 3% 313 324 275 186 175 46. 96 80 72 10 182 66 47
1932 45 116 219 180 322 130 163 b4l i19 120 49 64 1608 71 11/5
1933 139 71, 44 9% 185 111 152 154 164 84 44 82 1327 45 281
1934 20 31 &4 105 165 140 163 126 104 104 156 158 1343 51 1§/12
1935 g8 323 128 157 299 23t 118 68 133 159 65 143 1832 85 2412
1936 149 177 W01 207 209 157 70 161 141 120 61 i31 1783 56 13
1937 1] 87 202 339 303 214 196 169 61 122 245 86 2082 61 15
1938 17 47 298 274 175 134 149 143 141 147 65 64 1715 61 - 2413
1539 54 107 L 322 9 160 109 12 70 31 105 50 1272 39 1
1940 136 149 245 217 170 - 122 153 154 47 63 146 30 1630 50 2812
1941 44 123 142 243 347 166 17 169 8 107 U3 186 17 48 135
1942 44 39 267 238. 265 125 20- 275 113 47 48 106 1586 46 10/12
1943 12 83 88 155 322 146 134 113, 89 41 52 42 1250 79 1Y5
1944 '23 45 221 387 133. 61 144 119 16t 134 147 172 1752 57 2813
1945 87 60 20 55, 249 190 151 103 166 54 73 i 1285 45 477
1946 26 30 89 i82- 205 225 89 193 148 108 75 81 1451 43 5/6
1947 214 166 231 337 224 153 97 95 148 50 41 96 1852 69 8/1
1948 43 14 130 214 203 240 0 153 208 225 62 i) 44 1610 38 1844
1949 3 53 4 169 177 101 1706 121 58 27 154 1044 © 32 275
1950 98 21 2400 255 202 97 14l 87 9i 135 60 34 1557 64 2013
1931 - 99 125 186 422 246 131 28 94 64 145 198 310 2048 38 194
1952 38 90 136 - 486 374 g 225 76 49 126 65 3 1779 93 1917
1953 8 - 5 64 173 176 144- 58 3 88 129 178 LIS 1292 34 2911
1954 52 39 68 187 308 226 80 12 129 103 35 122 1485 65 8/5
1955 50 169 96 159 193 o2 142 140 216 90 103 115 1565 48 283
1956 209 92 152 0 258 215 133 67 139 160 72, 110 70 1675 66 449
1957 86 46 173 382 - 257 132 86 133 73 91 127 71 1657 55 5
1958 58 9% 153 219 238 105 i19 138 &4 131 & 241 1624 54 1In2
1959 62 77 203 226 189° 73 9% 156 146 122 189 52 1593 69 16/6
1960 85 124 179 236 - 165 97 - 8§ 42 86 243 69 44 1559 65 26/10
1961 6 i 146 245 218 100 26 23 168 193 424 241 2060 45 - 174
1962 169 22 208 2900 266 149 88 113 130 1% 7% 127 1833 75 81
1963 w7 127 152 266 219 125 102 199 15 33 318 212 1935 64 163
1964. 45 221 190 - 347 145 1o 127 80 i75 198 34 157 1833 77 174
1965 40 56 130 24% 187 16 1 100 232 16l 116 151 42 18/6
1966 59 116 331 388 126 79 121 154 165 81 140 50 1810 63 163
1967 34 38 162 244 - 304 e 142 160 50 115 242 122 1829 63 26/11
1968 95 2144 177 296 138 . 175 194 170 33T 2 144 1997 68 311
1969 8% 158 189 90 221 96 30 122 199 85 iol 34 1413 49 1672
1970 316 87 258 286 177 124 117" 183 140 158 71 116 2033 84 83
1971 104 2 41 2500 274 91 - 129 187 114 75 87 93 1447 52 295
1972 1351 110 77 107 149 136 78 95 61 222 232 9 1539 61: 31
1973 w7 157 28 185 247 214 82 159 204 96 104 23 1666 40 25/8
1974 23 32 195 371 182 128 140 9% - 15% 2 71 44 1519 50 134
1975 3 49 218 294 179 8 M5 267 174 117 53 16 102 62 o8
1976 18 98 86 242 265 175 198 199 83 28 91 63 1545 55162
77 157 92. 144 219 192 205 125 87 55 162 236 73 1745 64 11/
1978 §9. 211 336 314 179 281 148 181 191 154 114 188 2354 6 113
1979 g7 H2. 192 268 283 223 84 108 38 41 102 137 1736 57 2m
1980 56 61 191 240 . 214 49 72 . 80 181 59 209 22 1482 4 239
1981 36 84 194 395 271 92 186 121 214 157 33 81 1865 6 104
1982 62 92 K310 246 304 46 83 194 74215 222 173 1812 46 284
1983 68 91 78 251 111 155 9% 127 83 232 84 64 1440 - -
1984 04 36 56 317 1200 69 100 127 111 127 153 116 1434 47 81
1985 75 50 168 285 0% 80 172, 119 68 44 . 125 TG 1462 S0 14
‘1986 4 99 % 268 151 513 75 82 93 2 13 1256 57 1014
“ 1987 . -8l 15 137 i68 182 160" 127 101 84 38 H2 21 1306 57 6/6
1 1988 - 23¢ 53. 169  333: - 281 6 1700 221 1135 177 100 35 1978 57 114
1989 22 124 2%0 336, - - - - - - - - - - - -
ean 79 90 158 - 252 220 135 117 139 121 114 120 104 1639
Min. 3 2 4 34 90 23 20 46 15 28 27 3 1044
Max. 316 323 375 . 486 374 28] 225 273 298 243 424 310 2354

- 41



Table 44 Monthly Rainfall at D.Cs Office (Kericho) (1/2)

District: KERICHO

Station: B.C's OFFICE (KERICHO)
1D, Number : ‘9035603 :

Latituda: 0°23'S o Unitimun

Longitade : 35°17R :
Altmde : 1981 _El.am : : ST TN S S o
crmndSAL.. Jant Feb, Moy Apr. May  Juse_ July Aug.. Sep.  Oct Nov, _ Dec. Annval Max24 DM,

1905 160 38 357 235 208 61 168 212 193 - 212 1853 240 2237 83 261
1906 24 255 280 244 192 79 8¢ 2370 95 120 122 68 1804 . -
1907 64 36 11 386 26t 172, 103 87 12t 160 88 27 . 1515 2 -
1908 84 171 91 203 205 104 216 285 168 198, 207 124 2058 60 2344
1909 24 4 23 282 148 80 148 132 144 B9 . )25 180 1379 37 88
1910 41 21 159 218 193 203 1827 244 147 182 124 134 1§40 T4 258
1911, 21 20 250 268 200 186 62 - 127 97 69 302, 30 1633 81: 2311
1912 38 224 139 302 179 134 115 198 184 106 124 70 1813 66 26/9
1913 25 127 151 229 276 206 149 74 420115 107 125 1647 44 12412
1914 47 - S0- IS8 182 289 162 160 280 203 122 - 219 56 1928 72 26/8
1915 77 5 213 182 302 311 183 160 . 123  180. 150 88 2032 66 1977
1916 144 104 65 272 - 218 248 169 219 359 191. - 44 47 2079 47 158
1917 151 219 71 4517 234 265 T8 141 . 213 249 59 20 2152 60 1814
1518 86 23 g2 200 11 76 167 33 46 0 118 3 6T 84 26/11
919 300 177 336 309. 160 134. 156 114 220 165 M7 22 1940 56 182
1920 41 19 194 237 235 193 120 213 33 153 105 8¢ 1678 43 13
%21 29 199 58 50 208 197 148 134 . 146 90° 67" 39 1364 50 132
1922 67 173 231 203 263 177 o1 211 282 170 61 - 51 1§50 58 26/8

1923 2 221 i13 482 230 119 228 is8 170 256 83 107 2178 § -
1924 22 158 51 237 313 % 210 193 135 103 135, 36 1672 62 2577
1925 200 5 181 68 252 155 147 215 53 98 264 88 ¥z o191

1926 146 168 175 422 162 139 182, 189 208 155 232 &) . 2267 58 14
1927 58 97 102 290 274 152 . 150 145 105 26 194 61 1668 53 114
1928 54 55 125 384 . 387 151 84, %0 52 192 139 25 1739 a6 135
1929 12 ¢ 136 219 207 11 167 140 151 95 81 141 14N 59 131
1930 . 171 83 282 346 319 151 2 198 20 87 46 57. 2044 - 67 1511
1931 36. 36 247 2600 217 197 208 158 183 115 130 ISt 1937 47 89
1932 44 60 297 160 353 106 102 172 220 i06. 62 84 1766 62 113
1933 90 &7 0 92 277 9% 211 275 167 129 62 100 . 1637 52 BT :
1934 14 28 90 131 223 121 245 237 106 9 112 105 1505 52 yi
1935 8 2719 95 213 0264 272 106 196 138 (153 41 108 1875 80 38
1936 148 23¢ 227 208 - 184 183 102 182 92 103 79 168 1917 56 3
1937 81 119 190 35% 378 203 225 188 43 2020 225 83 224 66 175
1938 .47 34 189 209 273 192 249 255 - 161 16D 21 66 1856 - 47 15/
1939 45 80 115 319 120 12 19t i85 - T1 65 125 27 1465 55 16/F
1940 100 | 194 256 202 199 119 1700 54 59 115 265 10 1843 60 22
1941 15 146 147 326 208 246 133 246 75 167 - 264 160 2223 14
1942 25 17 355 353 253, 137 90 283 118 73 36 74 1814 57 1012
1043 16 113 87 173 272 159 113, 148 144 31 45 - 86 1386 57 25112
1944 26 5129 177 247 87 129 123 . 2200 33 147 103 1455 43 2710
1945 57 44 23 67 226 147 283 233 375 i 60 98 1M3 49 W
1945 8§ 5 200 319 177 196 123 264 107 128 55 89 1672 50. 175
1947 220 61 95 399 326 - 211 232 309 25T 108 390 .61 2341 5 219
1948 27 17 117 304 248 307 287 170 155 147 - 81°. 54 1914 68 21f7
1949 14 28 2. .3700 227 175 178 265 195 51 75 126 1906 72 4
1850 n 76 157 276 3% 220 203 149 169 160, 3% . 22 1941 . S51. 118
1951 79 60 231 517 253 12 6171 80 267 247 - 351 - 2456 75 1M
1952 45 93 . 114 376 208 52 172 180 165 176~ 166 20 1458 65 144
1953 55 13 80 237 245 196 110 173 55 176 103 110 1562 53 15
1954 21 29 52 339 312 172 151 178 179 129 71 131 1764 - 44 28/4
1955 -3 170 85 199 262" 920 191 191 171 108 1520 123 . .178% S50 8
1956 210 37 Il 234 310 181 1300 158 103 133 8 - 73 1764 .65 2
1957 79 72 183 298 261 200 81 141 122 85 M4 56 1682 58 3%
1958 100 126 200 158 277 121 160, 158 203 0] 63 137 1803 119 173
1959 86 18] 204 246 26] 105 82 137 147 135 200 66 _ ]850 65__. 1072

_.42 -



Table 44 Monthly Rainfall at D.Cs Office (Kericho) (2/2)

District: KERICHO
" Station: D.C's OFFICE (KERICHO)
1. Number : 9035003

Latitude: 0°23'S Unit:mm
Longitade : 35°17R | -
Altitude; '1981 Lm’ :
_Yean an Beb. . Mar . Apc. May | : Sep ), 1 Dec,  Anpual Max 24 DM,
1960 127 . 151 274 331 244 120 81 97 ki) 164 217 18 2125 &7  10/11

1961 5 . 68 168 310 235 200 83 233 252 236 548 285 2632 56 26/
1962 144 53 145 - 333 375 18¢° 215 139 206 240 56 182 - 2273 - 81 26/5
1963 167 89 130 374 . 240 66 173 175 88 15 323 187 2097 60 212
1964 23 168 182 440 167 95 185 132 176 246 63 125 2002 78 23
1965 44, 52 168 276 184 = 115 117 154 89 ° 159 196 111 1665 ¥ 53
1966 60~ 200 168 332 105 169 125 180 150 119 124 2i 1753 43 203
1967 14 24 291 192 396 139 95 181 146 113 301 93 1986 69 1/5
1968 13 . 267 214 417 261 261 271 in 15 201 156 81 2388 4 W0
1969 - 96 203 209 1227 198 148 . 121 69 55 97 4 15 1380 42 WA
W 216 97 281 236 313 166 159 284 215 191 106 169 2373 93 A3
1971 101 12 24 358 225 261 161 149 191 - 89 80 124 1773 47 14/4
1972 K 104 177 307 157 194 130 142 178 318 102 1957 44 245
1973 178 209 35 180 306 189 127 244 135 174 93 32 1903 54 1511
1974 76 . 42 246 245 . 257 1500 328 95 133 120 i) 21 1785 63 B
1975 6 73 212 184 213 T 157 262 i95 165 59 42 1643 52 20/10
1976 20 654 7T 196 458 144 158 185 71 52 130 131 1691 45 1912
1977 193 50 - 208 302 273 208 126 141 157 151 243 63 2120 - -
1978 145 245 305 334 281 . 198 23 269 128 170 96 169 2433 - -
1979 - 63 - 202 131 249 241 180 108 233 11t 33 61 21 1638 - -
1980 107 3 191 9 256 134 135 153 127 126 80 50 1369 38 1410
1981 23 49 320 320 235 53 W4 T 249 82 163 81 1887 - -
1982 62 78 100 266 459 110 147 247 175 280 281 221 2435 69 2/12
1983 64 35, 80 252 214 /(0 236 157 250 240 128 82 2017 68 1817
1984 B8 . 55 51 254 152 116 . . 134 194 85 168 285 117 1699 iz 1
1985 23 91 178 438 208 107 227 205 185 %6 95 57 1960 41 119
1336 &l 62 57 250 276 126 6] 101 188 85 61 7e 1407 - -

Mean i 72 96 157 267 254 159 154 183 154 137 133 92 1858
Min. 2 3 2- 9 105 52 61 &9 33 20 21 HU 1167
Max. 220 279 357 317 459 3. 329 3 393 289 498 351 2632

A3 -



Table 4.5  Monihly Rainfall at Sotik Monicri

Disteict: KERICHO
Station: SOTIK MONIER!
ID. Number 1 903513
Latimde: 0°405 . :
Longitude : 35°04'30"R : - . . . Unitmm

Altiede: 1813 __EBl.m

Feb. . Mat, . A fay. g fug . Ocl o Nov,  Dea.  Annual Max 24 1]
1917 188 187 104 ‘165, 151 92 92 164 161 231 By 10 . 1625 55 139
1918 74 37 28 _ 164 131 61 - 59 142 720 52 : 2. 58 911 ‘38 1311

1937 174 52 81 187 239 75 114 100 21 109 200 1518 42 302
1958 T 168 186 126 246 87 13 158 108 101 38 127 1552 58 158
1959 g7 178 166 19 11 29 177 81 80 172 81 1265 53 16f7

- 44 -



Table 4.6 Monthly Rainfall at Reginget Estate

District: )
Station: Reginget Bslate
ID, NO. : 9035067

Latitnde: 0°25'S

Longitude : 35°41'E _ Unitinn
W_Alnmdih_}ﬁﬂlmﬁhm §

MMMMUMMM
1938 )] 2 94 65 106 142 1096 53 34
1939 23 11 23, 183 43 156 204 SS 41 18 61 .9 861 53 84

1940 44 105 173 145 . 141 69 171 169 24 13 92 10 1156 44 50
1941 50 86 62 288 176 14 153 159 136 54 169 32 14719 46 284

1942 0 6 142 180 250 215 206 324 58 O 2 46 1429 52 147
1943 0 0 0 47 82 137 278 256 173 51 49 - - -
1944 1 723 93 70 105 156 184 253 . 75 70 3 1049 25 - 104
1945 10 13 i 0 191 149 128 181 149 87 40 27 G85 35 .75
1946 i6 1 0 167 113 148 222 282 100 0 29 0 1218 35 135

- 1947 8 M 107 145 40 103 188 . 162 92 B 59 30 1165 37
- 1948, 9 4 55 103 108 122 . 197 194 . 71 99 63 24 1056 31 17

1949 0 10 0 y 152 142 172 199 i72 16 . 46 30 1016 3 s
1956~ 3 8 N 100 64 117 213 146 118 49 25 -8 835 © 32 146
1951 12 I 7. 306 132 106 &1 238 102 .- 103 64 194 1469 44 = 28
1952 3 22 40 148 166 31 151 146 110 78 32 6 934 31 89
i953 3. 12 9 . 88 17 125 101 132 59 64 - 47 46 764 28 134

1954 23 6 3 220 213 o0 153 235 101 -64 9. 36 1187 56 - 4
1955 19 6% 13 129 93 100 169 113 192 42 60 20 1248 36 12
1936 i21 61 56 132 105 153 158 261 107 145 32 33 1369 42 6/8
1957 69 10 5 203 196 99 80 226 53 43 86 . 24 1164 42 28f5
1958 73 153 85 15 104 145 101 167 105 117 22 88 1234 44 16/3
1959 40 36 89 62 130 51 80 182 92 134 77 12 987 29 223

1960 - 3 124 8 107 85 136 295 155 9 54 27 - -
1961 4 - 13 97 118 75 103 284 87 . 127 404 174 1487 - .
1962 - 42 2 6 91 176 93 190 166 . 212 50 74 66 1227 41 137

1963 52 40 6 270 in T 111 239 31 26 130 15¢ 1324 46 184
" 1964 21 36 75 259 97 54 213 i56 172 14 40 32 1220 © 46 174
1965 65 8 21 125 61 1217 120 139 26 21 36 20 834 . 51 294
1966 5 140 - 73 . 173 a4 68 159 202 95 35 7 30 141 37 412
1967 0 24 2 181 240 213 183 232 68 119 143 25 1453 91 255
1968 ¢ 188 118 362 122 76 el 155 43 39 90 . 48 1504 66 YT
1969 80 50. 45 13 43 16 182 136 139 69 49 9 930 30 18
1970 195 14 212 151 173 123 186 312 74 .. N 62 19 1691 41 83
1971 67 0 5 i16 103 168 204 323 141 164 56 111 1399 6l 10
1972 43 30 i3 23 15t 156 - 86 163 47 95 99 19 924 43 Yt

1973 42 67 4 . 155 183 123 262 227 35 53 1 1184 44 199
1974 2. 18 235 80. 111 123 208 154 152 57 45 23 $208 42 233
1975 3 4 15 85 213 136 167 335 147 167 24 20, 1255 46 29/5

1976 v 5 1 72 182 8 ey w6l 88 2 3% 2T 857 ¥ S5
1977 90 . 43 14 252 20§ - - - - - . - . i .
© 1978 - . - - . - - - - - - - - .
1979 . - - - - - - . .- S - -
1980 . - . . . - ; . . - . . . . .
1981 . - - - - - - - - . - - -
1982 - - - - - - . - . ; - - . R
1983 - - - . . - . . } . . - . .
1984 - - S - - - - . . - - .
1985 - . . . - - . - - . - ; . )
1986 - - . S . . - . . . - ; . .
1987 . - - - . - - - - - . - . - .
1e88 = o - SUUEEE RN NP - - - - - -
1989 - - - S X . - - - . . . .
Mean 35 36 64 T 136 132 . 114 163 210 113 66 67  42. 1173
Min. 0" 0 0 40 16 80 8 24 0 2 0 764 : :
Max,__ 195 Jgg zﬁi 362 250 215 278 335 253 145 404 194 1691

- 45 -



Table 4.7 Monthly Rainfall at Kaisuge (Housc)

District: KERICHO
Station: KATSUGE (HOUSLE)

ID. Number : 9035075

Latitude: 0°20'S ‘

Longitude 1 35°23'E : . Unitimm

Altitude : 2195 Elw .
Year  Jan, Peb. Mar. Avr  Muay '  June  Juy _Awg. . Sep. . .Oct . Nov. Dee. Annwal Max24. DM
1939 20 . 53 49 185 88 - 230 163 138 123 - 18 - n2 34 12117 - 500 22/6
1940 o2 206 248 347 237 106 156 - 176 65. 45 134 38 1851 © 83 29/4
1941 10 - 166 i6l 449 387 121 .14 107 133 98 295 144 2183 © 70 T 134

1942 - 3 9 319 174 294 113 88 160 . 212 51 22 101 1606 59 26/6
1943 15 86 68 142 258 102 170 189 125 - 25 18 44 1242 65 254
1944 3 48 155 0 203 244 116 128 131 143 166 . 159 126 1622 61  13/5
1945 12 74 2 43 433 220 204 184 40t 116 . 45 49 1808 63 2619
1945 13 1 104 197 211 191 . 132 303 209 70 87 92 1608 57 9
1947:- 99 . 140 199 480 248 219 183 201 192 87 34 91 2182 62 2473
1948, 33 0 36 102 211 284 226 196 102 102 90 67, 28 1478 65 1814
1949 13 35 18 272 204 195 105 246 130 68 46 © 67 1397 53 1/6
1950 69 52 108 175 214 113 237 . 208 168 . 103 38 32 1518 637 151
1951 40 87 149 488 - 272 172 122 115 | 91 72 215 1977 2121 66 194
1952 . a7 77 116 368 214 83 119 172 90 1147 31 1 1423 4 3183
‘1053 20 8 26 218 210 1313 58 199 67 . 128 1397 107 1292 40 1912
1954 33 36 91 - 242 427 1700 217 196 1727 129 3% 113 1863 52 1%5

. 1955 5% 168 92 188 - 209 129 160 . 259 219 80 46 92 1693 ™ 318
1956 253 150 121 3660 394 937209 201 195 101 - 48 47 2238 115 20/5

1957 84 - 6Ff 168 KYE 376 1227 7 1927 44 30 73. 187 172 - 77 204
1958 28 167 106. 123 340 181 74172 o145 121 33 142 1633 66 245
1959 39 55 405 161 297 111 160 209 148 1237 170 18 1883 93 22/4
1960 182 05 228 272 249 79 188 165 167 94 155 46 1929 90 1
1961 | B 30 60 214 214 151 126 229 211 198 467 206 2126 55 91
1962 120 - 23 14% - 291 324 200 152 180 165 215 67 1319 2010 68 6/4
1963 14 128 201 392 279 91 122 w1 66 278 245 2170 62 ' . 1673
1964 10 - 50 176 292 173 B2 249 183 306 0 116 32 77 1826, - 50 2214
1965 92 1 185 222 21 66 77 150 36 254 173 113 1526 59 2110
i966 6l 161 164 231 124 88. 132 202, 148 . 104 133 64 1511 37 1311
1967 27 23 . i62 224 399 176 274 222 169 - 98 277 70 2119 62 26/

1968 22 24 172 0 337 214 153 194 142 55 112 47 30 1753 of 155
1969 . 126 124 81 103 250 102 102 186 103 114 9§ 17 1405 5315
1970 248 119 255 251 147 160 - 157 315 185 129 39 91 - 2146 83 - 103
197t . 128 . 3 74 298 d23 2210 241 232 165 103 48 119 1855 61 -7
1972 114 137 12 98 219 - 271 153 T894 W6 | 162 61 1695 57T 142
1973 161 227 7 70 229 0 249 115 176 154 71 84 34 1576 80 152

1974 28 1 278 287 332 134 223 155 204 . 128 45 26 1840 71 8/4
1975 12 56 168 237 272 136 204 363 183 166 15 68 . 1878 - 63 238
1976 37 54 79 111 225 w6 . 181 235 141 200 106 58 1353 49 - 258
1977 164 44 100 221 279 228 197 228 126 138 . 239 76 2041 51 .. 5/8

1978 132 254 204 176 205 . 252 182 222 108 219 48 . 11l 2171 52 -12/t0
1979 119 261 90 148 249 228 98 172 68 27 it 10 . 1581 53 . 28/6

1980 59 6 108 173 383 113 180 128 93 59 94 41 1436 44 . -6/5
1981 15 54 264 394 143 104 - 167 261 251 107 45 15 1819 61 - 114
1982 43 69 107 257 400 100 66 105 87 130 388 105 ' IR55 48 15/4
1983 55 26 35 253 373 229 186 239 197 266 126 59 2004 62 295
1984 57 30 12 233 139 144 177 188 70 136 162 72 14568 62 14/11
1985 43 92 215 . 320 242 203 154 i68 39 108 36 1692 41 144
1986 37 76 38 276 204 180 104 168 i38 60 74 28 1433 48 - 19/4
1987 55 73 199 148 359 36 94 131 87 14 239 39 1943 95 - 30/6
1988 5T 69 136 501 215 175 153 314 144 153 152 4 2113 68 23/4
1989 23 163 271 199 - : . . - i

Mean 67 38 142 248 260 159 155 193 146 12 117 76 1762

iin, i 1. 7 43 88 66 58 - 78 44 18 15 3 12

Max. 253 . 261 405 . SO1 433 370 Q74 463 ~ 40l 266 457 245 2038
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ID. Number : ‘9035079

District: Kericho
Station: Sotik Kenwik Mission

Latitude: 0°45'S

Table 4.8 Monthly Rainfall at Sotik Kenwik Mission

Longitude ; 35°208 - Unit:mim
' : : ' L i ly. Ave. . Jep. Qo Nov,  Dec. Anpusl Max.24 Month,
1940 81 109 139 249 184 51 85 66 27 45 107 57 1201 50 374
1941 47 - 89 169 117 282 100 - 42 129 9 39 210 220 1522 49 24/5
942 . 713 22 350 333 201 13 17 76 T4 52 25 73 1376 53 313
1943 35 111 59 181 173 16 17 84 82 174 7 40 1069 52 16/10
1944 66 122 160 285 164 38 107 113 95 69 214 139 151 &0 - 2202
1945 87 70 81 60 193 126 42 126 47 38 111 40 jo2t 35 151
1946 - 33 20 113 218 253 122 42 20 107 138 106 113 1356 45 1414
1947 - - - - . - - - - - - - - - -
1948 &7 30 117 i91 180 131 41 90 124 54 88 38 1151 53 106
1949 2 42 34 214 201 66 112 103 69 64 38 164 1128 79 235
1950 83 27 148 288 144 82 40 98 67 T6 40 53 1148 41 T4
1951 43 102 191 383 149 128 48 68 . 51 106 i66 317 1752 61 23/4
1952 18 57 140 205 344 87 8 T 98 99 94 93 1392 45 3if3
1953 105 3 27 407 133 162 63 34 247 35 128 68 1415 60 14/9
1954 35 47 51 273 326 120 9 114 159 30 13 52 1309 51 228
1955 8 78 57 145 1i4 29 96 82 148 137 41 117 1051 39 229
1956 231 43 140 174 - 81 43 88 103 128 58 34 64 1186 54 1511
1957 147 42 134 344 228 209 n 103 45 12 43 . 73 1452 65 134
1958 - 57 101 167 194 240 23 49 112 13 88 44 121 1271 52125
1959 50 53 227 192 162 54 13 55 92 60 155 70 117¢ 4. 150
1960 60 63 2M 328 9 51 26 86 127 93 93 41 1270 36 213
1961 0 - 47 131 113 3 13 65 . 95 87 456 226 - - -
1962 82 43 152 343 247 137 90 62 i29 163 94 170 1mMa2 97 11/4.
1963 178 ° 82 119 200 196 73 61 105 46 59 189 238 1635 50 2011
1964 6 96 112 362 96 76 66 57 3% 43 19 110 1161 42 2344
1865 139 38 79 291 229 i12 B9 58 108 130 132 127 1531 50 2155
1966 50 197 - 199 349 113 -~ 48 18 205 147 65 98 . 18 1568 63 278
1967 . 3 83 130 225 . 180 105 81 30 7 H0 150 104 1267 3o - 17M
1958 46 159 152 381 164 80 56 90 40 o6 139 144 1545 54 44
1969 166 183 167 98 115 115 51 31 84 35 133 100 1278 40 - 12/6
1970 13 120 - 314 279 305 69 51 1at 85 106 27 89 1760 T 224
1971 98 10 - 49 251 262 T2 58 215 41 88 30 104 1217 - 40 95
1972 T 164 121 73 232 96 38 54 77 132 198 111 1356 80 2
- 1973 205 194 28 211 208 94 36 87 151 - 168 55 - - -
1974 10 62 224 272 144 145 - 83 105 61 56 33 . - -
1975 58 - 30 218 352 132 . @2 179 69 113 115 55 95 1505 T2 163
1976 . 51 48 11 . 148 76 71 112 121 75 83 128 114 1138 59 2514
1977 219 66 112 244 140 15 143 - 14 -7 198 147 1429 43 2877
1978 120 149 313 258 142 86 37 82 87 84 112 157 1625 60 18/6
1979 137 194 - 180 154 . 142 86 52 106 7% 33 73 148 1384 - .41 ~22/12
1980 91 27 115 239 234 - 43 28 93 117 - 48 - - -
(1981 55 50 232 247 216 . 94 149 B& 147 61 71 91 1500 12 239
1982 44 - 51 - 18 287 142 N 58 70 145 145 249 276 1563 60 - 2112
%83 ¥ 113 115 206 49 i12 54 95 112 181 121 121 1332 0 174
1984 105 43 17 264 43 39 96 180 o8 104 90 126 1205 43 274
1985 3¢ 106 312 256 136 87 82 54 55 60 197 104 1488 79 282
1986 9% 35 59 149 182 60 63 62 59 101 155 150 1174 45 11
1987 86 138 154 165 214 219 67 64 92 . 54 211 20 1485 84 275
1988 )
Mean - 83 38 139 241 177 o0 67 88 92 83 117 110 1368
Min. . 0 3 17 60 43 23 11 28 i4 12 19 18 1021
Max. 265 197 350 4G7 344 210 215 247 18] 436 317 1760

179
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Table 4.9 Monthly Rainfall at Ma_rind_as Farm (Molo)

District: NAKURU
Station: MARINDAS FARM.(MOLO)

1D, Number : '903512%

Latituda: 0°21'S

Longitude : 35°41'40"E _ Tnitim
Alurade: 2804 El.m ) . . y -

e : - o ey N — -
1950 - : S R : . : 66 a8 4 T 27 23fi0
1951 18 7 148 397 14 86 58 I5{1 54 67 135 251 1510 62 19/4
1952 - 21 37 179 167 STU - 148 138 53 437 34 9 - 35 15/4
1953 16 - 13 110 63 132 97 169 51 42 72 58 - 40 1218
1954 10 3 57 145 303 163. 155 234° 165 -9 36 68 1435 44 33
1955 -2 jlir 18 160 - 50 131 1431 344 315 47 101 115 1556 39 1712
1956 190 96 115 171 161 172 208 412 135 67 . 25 26 1719 D -
1957 84 1 9% 153 192 155 133 106 31 21 T2 30 1071 - -
1958 52 178 61 92 38 100 133 177 65. 87 - 16 87 1084 - -
1959 47 I 64 58 155, 86 116 150 100 . 103 157 12 1073 47 225
1960 44 . 38 172 128 67 84 . 154 336 L 67 .35 30 19 1192 58 30/8

- 1961 t 13 19 i14 T2 42 96 247 78 165 - 330 207 1434 59 13/12
1962 34 - 71 137 247 86 135 174 160 5% 64 586 C- 40 2009
1963 78 36 51 278 123 38, 102 164 . - 24 27 126 155 1208 33 212

- 1954 23. 39 4 278 62 30 2227 176..0 250 64 30 42 1339 48 16/4 -
1965 55 6 27 126 34 44 115 161, -3 - 520 53 11 Tid 51 1§/8
1966 8 110 101 193 36 .73 179 219 . 102 28 71 2 1127 35 258
1967 1 22 22.-° 135 | 267 84 160 220 -~ 26 - 0. 168 -5 1180 44 5/8
1968 - 1% 137 346 59 5. 67, 162 17 -39 g6 24 127G 51 18/4
1969 7 51 33 26 165 . .5 120 120 95 6, 50 13 766 36 10/9
1970 i32 38 158 143 150 117 143" 270 74 43 55 7 1335 46 3174
1971 28 3 1 115 143 178 139 227 132 . 08 29 0 145 1244 55 . 6/6
1972 6 65 & 46 . 53 165 121 151 26 65 94 15. 8i4 43 . 19/8
1973 44 64 1 4 13 44 61 247 15 120 S5 1 82 76 I8
1974 - 1! W T 46 - 215 147 %0 6 42 7 ) . -
1975 - § 38 119 132 26 241 25 181 378 36 33 . . -
1976 1. 14 19 99 18 55 168 192 96 N PR Y1 . . ]
1977 119 49 26 102 115 64 170 151 150 . 123 399 17 . 1485 47 Al
1998 141 147 205 93 se 153 177 213 137 116 34 101 1576 Y
979 T2 - - - L o
1980 25 27, 31 135 242 139 92 116 65 42 66 4. 982 58 3/8
1981 - 3i 225 206 10 88 64 - 240 - 17 . 92 13 .39 1309 42 16/3
1982 32 - 36 16 188 151 60 81 273 85 116 184 122 1344 40 . 136
1983 19 51 32 149 139 191 146 256. 216 172 . 45 20 1505 . 32 1411
1984 ] 6 3 92 34 50 - 82 %2 24 50 119 4 605 4 2%
1985 63 59 142 246 i85 10 106 194 39 16 61 i0 1272 52 15
1986 2 35 29 220 92 151, 76 269 86 40 40 8l 1125 49 85
1987 11 3 1) 143 159 13 49 178 25 31 162 - - - -
1988 - - - - : - - . A - i .

1989 - - - - - - . b - - - - - - -

Mean 45 48 12 isn 125 99 133 203 99. 3 87 54 i2r2
Min. 0 1 i 26 34 5 49 82 17 6 16 1. 605
Max, 178 242 397 303 191 412 319 378 251 1779

190

24
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District: NAKURU :
Station: TERBT FOREST STATION
I, Number : 9035233

Longitude ; 35°37E

Latitude 0° 27'S

Altimde ;

2438

Table 4.10 Monthly Rainfall at Teret Forest Station

EL.m

Unit:mm

m__.__Xc_ax___m._.__Eqb,___MﬁL__Asan__M

M&_ML,M.&MAM

1961 15 : 257 40 250 44} 277 1564
1962 - sz 1 89 69 150 132 98 74 106 75 %0 1M 1075 47 28112
1963 48 39 % 219 224 98 47 157 47 46 154 212 13719 44  29/5
1954 36 19 105 202 75 132 . 142 123 124 W07 98 80 1243 41 1778
1965 49 ] 27 9% 106 14 74 3B 23 62 66 26 584 3 17
1966 g 48 55 117 47 45 75 14 112 56 85 6 859 36 163
1957 5 06 38 150 154 56 226 57 36 126 254 0 1105 49 30111
1968 -~ t19 137 - 373 113 14 111 91 21 33 141 40 - - -
1969 43 . 118 142 93 101 133 88 56- 113 13 94 44 062 48 24/7
1970 185 17 243 288 M4 102 92 145 118 28 105 64 1557 63 . 2414
1971 71 0 33 258 {13 185 78 231 37 30 58 103 1194 6 1514
1972 51 138 15 50 81 108 45 102 35 95 . 161 25 963 40 8l
1973 54 32 12 66 106 29 73 125 78 36 59 4 675 25 168
1974 15 32 104 160 3% 46 129 182 156 g1 70 19 1017 48 10
1975 16 9 a6 162 124 120 135 286 93 103 17 49 1158 45 2217
1976 . 1 31 2 96 88 54 164 111 59 33 46 65 767 51 217
1977 74 47 38 301 169 63 202 127 46 100 222 85 1413 527 ‘1414
978 75 135 133 113 59 3 1 138 95 8 87 148 1281 59 211
1979 103 196 165 229 - 113 89 57 154 29 12 72 1407 79. 98
1980 74 4 67 104 226 64 19 39 ]| 33 130 10 805 33 211
1981 10 32 120 122 91 62 120 157 104 52 39 34 943 60 1478
1982 g 45 4 255 176 59 53 130 65 123 105 118 1140 47 305
1983 12 32 32 123 126 120 105 104 128 116 48 151 1095 57 . 235
1984 11 1¢ 12 99 17 48 77 67 48 96 0 32 530 28 14f11
1985 48 17 276 140 113 95 9 61 14 158 10 1120 60 10111
1986 33 39 194 103 133 155 94 04 44 65 75 1002 48 94
1987 ‘3 45 38 129 141 186 28 9 35 38 179 8 884 46 8/6
1988 79 12 62 253 186 66 114 145 59 90 91 29 1186 4 1M
1989 - 19 82 65 _147 -

Mean 43 47 i 168 . 120 86 99 124 73 T2 114 61 1074

Min. 1 [ 4 50 17 14 19 38 21 14 10 0 530

Max, 185 196 243 . 373 26 186 226 286 156 250 441 277 1564

- 49 .



Table 4.11 Monthly Rainfall at Cheplelwa Seitlement Scheme

District: Kericho ]
Station: Cheplelwa Sett, Scheme (Kabalaya)
1D. Number : 2035253
Latitade : 0°49'S : R
Longide : 35°06'E } s : Unit:mm
_Abiwde: 1829 El.m i : i
Year  Jan. JFeb  Mar  Apr.  May  June  July  Ave Sep.  Oct. . MNov.. Dec. Agnual Max24 Mogth,
1965 . 129 78 115 170 212 64... 65 4 - 67 . 90 - 385 5 1195 51 1241
1566 131 188 180 220 38 g 110 137 123 43 139 48 1394 56 14/4
1967 18 34 85 209 112 93 92 17 14 102 172 98 1156 4. o2
1968 37 310 194 306 41 oF 87 152 .65 66 152 186 1693 446 212
1969 312 140 20 51 105 93 36 98 49 57 68 o4 1164 44 - 301
1970 - - - - - - - - - - - - :
1571 - v - - - 24 24 253 8t 23 44 189 -
1972 97 208. 80 80 92 159~ 65 104 76 - 131 105 1267 a0 22
1973 153 156 10 207 191 . 64 377 68 320 50 156" 54 0 1466 50 411
1974 60 37 314 - 218 33 129 - = - i 3

1975 - R - - - - : 65" - - - - .
1976 85 . 118 107 i43 15t 100 . : . 20 100 64 : - -
1971 168 94 129 - 228 98 221 I : - - 14 - - -
1978 163 148 212 14i s 12 39 64 68 - 4T 282 - - -
1979 62 73 56 110 66 . 14 28" -- 10 54 75 - - .
1980 90 4. - - - - - - - - - - - -
1981 - - - - - - 78 - - - “ - - - -
1982 - - - - - o= - - - - - - - - -
" 1983 - - - - - - - - - - : - - SR
1984 - - . - . - LT . - . - - -
1985 - - - - - - - . - . - - -
1986 - . - - - - - - - . - .- s .
1088 - - - - - - - - . - . . N
1989 . - . . ; A . i i i o - B .

Mean 15 127 13t 168 110 90 17 95 - 103 55 104 110 1333

Min, 18 14 10 51 38 24 24 17 49 10 44 48 1156

Max, a2 310 3l4 306 225 159 221 253 320 102 172 252 1603
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Table 4.12 Monthly Rainfall at Koiwa Estatc

District: Kericho
Station: Koiwa Estate
1D, Number : '9035260
Latitude : 0°37'3

Longitade : 35°19E ) Unit:mm
Altitude ;2256 EL.m : . .
Xear . Jan. - Peb. Lo May  June  July. . Aug. Sep. Ol _Nov.  Dec.  Angnal Max.24 Month

wn 65 30 15 261 264 105 188 200 i22 151 83 115 1599 36 275
1972 121 232 79 128 325 137 78 102 104 230 326 110 1973 ° 56 19711
1973 140 225 - 8 195 350 140 89 97 . 187, 139 183 16 162 38 1572
1974 49 83 172 280 209 162 - 114 147 08 14 24 - - -
1975 27 35 175 293 - 219 47 139 2i9 239 {52 34 68 1647 44 19/8
1976 59. 96 16 223 - 168 132 230 118 89 139 84 . - - .
1977 194 133 94 222 310 3 170 160 - 119 144 360 123 2252 57 19/11
1978 80 152 340 348 T 1is 138 98 150 184 153 119 160 2098 52 513
1979 117 i62 154 167 - 299 114 135 153 i} 50 136 70 1628 66 ir7
1980 99 31 158 204 332 22 46 114 144 114 176 36 1683 43 16/4
1981 - 139 205 254 393 150 230 60 169 112 121 17 B -
1982 42 55 55 255 35 21 63 138 151 210 354 153 2042 45 28111
1983 109 - 67 89 262 247 154 109 18 150 218 22 136- 1852 45 519
1984 83 37 35 225 181 91 - 249 86 in 131 91 - -

1985 - 110 137 . 471 222 145 92 140 99 9z 188 83 - -
1986 42 78 105 231 335 11t 128 172 15 135 167 142 1721 43 2013
1987 &5 94 222 129 268 251 5 93 - &7 118 326 61 1809 46 13/6
1988 116 90 . 231 444 339 135 175 - 204 222 200 95 65 2317 52 144

1980 . - - . - . - - - - : .- . -
Mean 89 103 133 255 284 151 122 155 137 143 174 90 1876
Min. 27 a0 8 129 176 47 46 & 71 50 34 16 1599
Max. 124232 340 473 393 251 230 249 239 230 360 j&0_ 2317




Tablc 4.13 Monthly Rainfall at Ngoina Hstate

District: KERICHO
Station: NGOINA ESTATE
ID. Number : 9035261
Lartitude : 0°33's
Longitude : 35°03'E

Ahitade; 2012 EBlm : ) . -
Xear Jan Feb. Mo - Apc. _ May - Juge  Julv - Aug  Sep.  Dg Nov,. .. Deg.  Anpual Max.24 Month
1965 : o 81 - 126 116 86 - 94 . - .
1966 39 134 209 134 50 164 16 164 -~ 48 169 - 58 .
1967 34 0 2 170 342 166 73 55 iz . 9 180 58 - 1537
1968 10 242 158 403 73 78 219 164 . 44 102 198 156 1847
1969 87 154 120 146 164 107 51 147 131 89 96 64 1396
1970 - 244 128 141 285 145 4 9 163 168 6l . 63 100 - 1708
1971 69 . 7 25 211 192 129 189 189 922 67 - 89 72 1330
1972 94 99 5. 172 157 156 89 78 174 149 151 32 1435
1973 205 m 50 149 168 128 118 252 126 95 225 19 1705
1974 36 53 - 27 155 122 - 137 i59 97 &0 T - - .
1975 12 86 125 241 01 -~ 90 207 206 203 922 - 43 - - -
1976 42 81 ki 90 " 168 144 113 294 8% - 20 - 59 . - N -
1977 - - - - - - - - - - - - - - -
1978 - - - - . - - - - - - - -
1979 - - - - - - - - 63 . - -
1980 - 12 155 180 154 103 102 . - - - - - - B -
1981 - 89 235 269 92 139 156 120 178 53. 29 52 - - -
1982 82 49 104 239 284 - - 271 - 99- 149 - - - - -
1983 - - - - - - - - - - - - - - -
1984 - - E - - - - - - - - -
1985 - - - - - - - - - - - - -
1986 : - - - - - . - - - - - -
1987 - - - - - - - - - - - - -
1988 - - - - - - - - - - -
1239 - : - - - o - - z - - - - -
Mesn 98 131 1200 209 161 130 120 149 121 88 133 73 1566
Min. 10 7 25 134 0 78 51 55 44 8 63 19 1330
Max. 244 242 209 403 342 166 219 252 174 149 235 156 1847
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Table 4.14 Monthly Rainfail at Ndoinet Forest Station

District: . :
Station: NDOINET FOREST STATION
15, Number : 9035292
Latiude :  (P27'S
Longitude : 35°29'E
Altitade ;24384 El.m :

Unit:mm

Year.. . Jag. I nly  Avg, _ Sep,  Oct.  Nov,

Dxc. . Annual Max24 DM

1975 343 169. 220 139 - 2i0 383 343 172 Ky

32 - - -
1976 5 16 39 62 25 108 182 283 98 20 69 33 1180 50 e
1977 76 120 B 2z 233 186 254 22 153 136 245 5 2028 47 28/4
1978 116 169 186 67T 212 244 165 213 198 204 80 53 1905 79 B/5
1979 110 i73 59 107 159 47 237 262 88 33 61 21 145¢ 62 14/8
1930 69 11 53 169 257 224 185 16! 104 34 95 6 1368 59 186
1981 15 107 233 314 118 106 214 286 210 88 64 30 1785 49 62
1982 29 40 263 69 379 . 86 e 278 141 89 210 33 1938 38 274
1983 42 54 15 160 206 142 114 w 138 189 25 85 1479 64 26/4
1984 13 9 5 5 122 183 187 161 G9 k! 106 30 1043 440 175
1985 74 60 125 268 - 260 74 219 150 148 - . = - - C -
1986 k1] 68 28 - 180 152 215 136 192 130 92 21 41 1291 - -
1987 35 65 102 109 21 213 78 186 39 48 241 14 1341 - -
1988 64 14 35 21179 130 : . - -
1289 i
Mean 52 70 113 177 21 157 176 236 145 98 105 41 1528
Min, 5 9 5. 59 118 74 78 i50 39 20 21 6 1043
Maz, 116 173 343 314 379 244 254 383 343 204 245 85 2028

--53 .



- ugseqr oyt 30 1red fenus)

e
urseq o1p jo wed [ERURROS DS
Anseq o Jo wed wiseg-yuoN AN
wisee o Jo wed WINSIM-TENIUSD  TAAD
wseg oip Jo 1ed PAUSD-YUON DN
wsed o JO ued HISISeM-YINGS . I MS . BION
8Lyl 18 1T €6~ LI1  L61  OQT - v2l- 181 +0T €¢I 98 L liefurey Ao URs mISee
- QEPL . 96 {11 4L T 821 €6 911  vpI 681 LE1  SIE €6 wsed 94 JO Lad WidIsM
0L $6  TEL 81T OEL. TSI €21  6E1. " 6EC €ST O¥l 6 8L ugses oYL JO 1od Tenua)
Lygt 1§ €6 LL 801 €61 - €l ¥I1 LD 8T 08  0OS 4 wsed AL JO Uad WRISEH
826t Iy 80T 86 Sl 9gT 9Ll LT 1T LLT €i1 OL TS - 8861 SL61 N  I8EVT 76TSE06
99T €L €61 88  ITL 6p1 - 0T . 0Sl 191 . 60T Ozl Il 86  [I861 9961 MD IO [1925€06
9L8T - 06 vLL €Pl o L€1 SST . 7zl - IST 48T SST €€l €01 68 8861 1461 O {9STT  |09TSE06
€CT 011 #DI "SS5 €01 6 LL 06 Ol 891 1€l LTI ST |086l 961 MS [6281 - [€STSE06
VIOT LS ¥IT €L ¥T1 66 98 0L 891 L Ly €7 8861 1961 gN [BEVT ££TSE06
S ATAGIEE 8 €L 66 €07 €1 66 STI IST TL 8% sy |Ls6l 1561 N |+08T 6Z15£06
8GET  OT1 LIt €8 6 88 L9 06 LLT T 65T I8 £3 L1861 o6l D8 JTI0T 610506
9L oL LIT  TIT 9%l €61 .61 65T Q9T 8¥T T 88 L9 8861 6661 IN [S61Z ISLOSE06
€11 v L9 99 EIT 0T €91 41l TEL  9ET  ¥8- 9  SE  |9L6I 8€61 IN - |L69T L90SE06
TBEL S8 0T ¥8 601 €€l L6 9IT  S¥L 06T 6E1 YOI SL 8861 LI6l MO JEIBY - |ET0SE06
8¢8L 6 €ET. LET - $ST €81  ¥S1 ~ 661 6T - 49T  LST . 96 L 9861 S061 ON - [1861 £00S£06
6691 10T 0zl wil 121 ST LIT  §E1  OZZ  IST  8ST 06 6L (8861 - HT6I ON  [|6281  |I00SEQE
6evl P11 101 28 vl 9T 8L 621  8ST . 061  9SL 86 8 961 8761 MS 1561 YTOPEOG
: o o : o1 woLy (uriE)
B0y DHA AON JID0 488 DNV I N AVIH ¥4V VN €94 NV(  poudg el | uonedsoT | punlY | ON '

W ;AU

wiezd [eJurey ATQHIO WS ST°p AI9eL

.54-



Table 4,16 Probable Daiiy Rainfall in the Sondu River Basin

Unit: mm/day

ID.Ne.

9035001 9035003 9035013 9035067 9035075 9035079 9035129 9035233
ST. Jamji Kericho  Sotik Reginget  Kaisuge Kenwik  Marindas  Tert
Namc Bstate pe. Monieri Estate House Mission Farm Forest St.
LAT. 0°28'S 0°23'S 0°40'S 0925'S 0°20's 0°4S'S 0°21'S 0°27'S
LONG. 359128 3ITE  304E  3S°41E 323E 3SW0E  I5°M2E 35°3TE
ALT. EL1829m  EL1981m  EL1813m  LL2697m  EL219Sm  EI2012m  E0280dm  E12438m
Sample No. 64 74 65 36 43 64 28 26
Rewm Period (yr. . .
1.01 34 34 27 20 26 34 29 26
1.05 39 39 33 25 32 39 33 31
111 42 43 37 21 36 42 35 34 .
125 46 43 42 2 @ 46 33 37
1.5 51 52 41 a6 47 s1 a1 ar
56 58 54 41 53 56 as 46
69 73 70 53 70 |69 55 58
10 78 83 81 62 81 78 62 66
20 86 92 92 70 92 86 63 73
30 91 98 98 v 98 91 1 78
40 95 102 102 77 102 95 74. 81
50 97 105 105 30 108 % 76 83
80 103 111 112 8s 12 103 80 88
100 105 114 s 88 s 105 82 ot
200 113 123 125 95 126 113 88 98
500 124 135 139 105 ° 139 124 96 107
1000 132 144 149 113 149 132 102 115
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Table 4.17 Applied Stations to Estinate Daily Rainfall over the Sondu River Basin

Year

Rain Gauge Station No.

5035001

9035003

9035013 9035067

9035075

9035079

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

1968

1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1981 -

1982
1983
1984
1985
1986
1987
1988

%

¥ % K F K X K K KX R R % A X X K E R X K K X K K E A KK AR KR E XXX ¥ X

&

LI A A

*

XK O W X K K K X K F FH O X K ¥ XX X ¥ % R ¥ X ¥ X
% R % K F HE W X K K ¥ X W

O ¥ X K F ¥ F R KW

* K #* ¥ K R K F X R K X X R X H R F K K K K X K #*

*OE K K OE E K K K R R OF ¥ E X X R

*) Applied Station
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Table 4,18 Annual Maximum Basin Rainfalls for Durations

S 57 ..

- Duration

Year | I-day | 2-day | 3-day | 4-day | 5-day | 6-day | 7-day [ 10-day| 15-day | 20-day | 30-day
1547 442 80.8] 1004 ] 1148 131.3] 1370 141.6| 164.8| 203.4] 243.8| 336.2
1948. | 32.8) 5341 7361 775 849 8.1 933} 123.5] 161.6] 190.1} 2446
1949 | 31.8| 39.0| 546 646| 803 859( 97.3| 120.7( 180.7{ 199.0| 2478
1950 | 455} 617 719 754 944 108.8| 1199| 130.6| 165.7| 1854 2705
1951 374] 519| 695] 834| 9437 1068 137.3| 179.6] 241.31 311.6] 4119
1952 | . 444) 743] 809] 103.9] 126.0} 149.9] 171.0] 203.3§ 269.0| 328.7| 434.0
1953 | 293[ 3931 -520] 613 732} 93.5[ 98.5| 1152 143.0 182.8| 2477
1954 3831 650| .799] 89.6| 994 1092] 117.2] 162.9] 2084 | 24041 2993
1955 198) 368! 523| 636] 721| 758} 77.6| 904]| 1248} 152.0{ 2215
1956 3771 520 639 745 85.5| 101.6( 1123] 1244 1548 174.6] 2625
1957 371 669 824] 902] 972] 101.6] 1100} 140.6] 176.5| 193.3| 284.9.
1958 329 48.1| 645 73.01 752 83.5[ 920 1069 142.9] 163.6{ 2109
1959 5661 624 728] 8381 111.6| 1239 12961 134.6] 147.8] 160.7{ 2348
1960 4781 497 500 57.6| 65.1) 75.8} 77.5| 107.0( 141.5] 1765} 238.8
1961 457 793 91.8] 984 1062 107.8| 1189 1403 | 1959 | 251.0 3050
1962 23731 469 669{ 784] oL1| 99.1{ 10421 1202} 164.5] 200.6] 283.0
1963 | 356} 59.6] 802| 96.8] 1144} 121.1] 1253 | 163.7] 234.1| 272.2} 3546
1964 5411 8541079 1267 1362 | 160.8| 1954 233.6| 256.3| 296.1| 3419
1965 263) 452] 5381 6851 718 827 920] 118.2] 158.3] 205.1) 2530
1966 | 341} 465|699 822| 859 904| 99.5| 129.1] 182.4| 2382} 2919
1967 | 351 455] 644 845 919) 1100 116.1] 143.5| 182.9| 2204} 303.8
1968 3561 5421 655| 85.4) 104.8] 1234 1393 166.7] 1965 231.0] 3345
1969 27.11 365| 452] 526} 58.6| 643 742 1033| 130.6| 148.6] 2465
1970 | 43.1| e661] 7261 79.0| 859 96.6| 108.0} 131.0( 164.5] 204.3| 305.6
1971 | 323] 422| 563 725 84.0| 1053] 1109]| 130.8| 187.9} 215.1] 302.8
1972 | 349} 50.1[ 539 625 73.8{ 837] 937 1122]| 146.6) 166.1] 257.3
1973 | 360| 524 67.2| 862} 102.6] 107.6] 122.8| 12941 170.6} 179.4| 234.1 |
1974 4921 7341 7421 802 922! 1105] 1304 166.7] 239.6| 318.4] 403.7
1975 | 30.1] 420| 586! 769 886 1025].110.6] 13341 194.3| 237.0} 3139
1976 | 2101 36.1| 460| S526( 609 797 94.0] 109.3] 140.8{ 1524} 215.1
1977 | 39.5] .553] 632] 70.8] 80.7] 84.8] 964 121.0} 1622 180.0| 261.8
1978 4381 602] 663| 74.1| 798| 91.8] 1002| 135.7] 187.4| 239.9| 3386
1979 2271 360! soal 624 683} 759) 840{ 9881 12791 1704 239.1
1980 | 285 475] 594 741 843 QLS| 99.9| 12L1] 1713} 189.0| 2574
1981 | 389| 59.7| 857 1007 108.8} 133.7] 143.1| 1762} 231.2{ 296.6| 455.3
1982 1 3317 4831 649] 7871 951 120.1] 134.1] 1789] 2215 2394 3073
1983 524 589] 624} 669] 862] 101.6] 108.0] 151.8| 183.3) 198.0| 281.1
1984 226] 441| 590| 69.3| 844 994] 1085} 1394 173.7§ 213.1| 254.7
1985 260) 452| 580{ 68.6( 78.9] 929| 1052] 1345] 192.8| 250.9} 367.6
1986 237 357| 520 597 650 722)] 79.6] 973§ 133.7} 170.8] 239.8
1987 457 70.8| 77.5] 88.7] 99.8) 107.0] 1129 1453} 221.0} 265.0{ 3234
1988 |— |— — - — - — — — - —
1989 |— — — — — — — — — — —
1990 | : : :

56.6] 85.4] 107.9] 126.7] 136.2] 160.8] 195.4| 233.6] 269.0] 32871 4553




Table 5.1  Monthly Discharge at 1JG1 Station

River Name : SonduMirin

1D Number : HG1

Catchment Arez .~ 13260 kan2

Latinde 107233578

Loadinde {35°0030°E : -
: : : - e ) : R VO Unipimdfs
YEAR] - JAN " FHB __MAR APR MAY = JUN JUL_ AUG  SEPOCT - -NOV - DEC ANNUAL
1946 [ _ o . 141 483 315 831 823 332 162 99 40.7
1947 132 18 156 996 2650 798 sl . 563 599 54 . 134 85 60
1948] © 53 35 28 5.2 9.6 254 . 266 5130 644 190 103 59 196
- 1949 3.5 28 1.7 42 .55 135 158 36.1 516 - 235 - 108 93 154
1950 &6 3.9 5.7 M3 209 | 226 354 . 448 §19. 242 0s 10 211
1951 45 47 42 1os 920 816 352 451 285 0 34 458 1235 S
9521 604 14.7 8.7 448 2015 - 665 29.0 529 466 . 257 15.7 10.6 48.1
1953 56 3.2 23 6.2 99 107 99 120 . 97 . 10 .. 67 : 64 15
1954} - 33 17 1.6 59 45.8 75.3 390 341 8610 ©1259 0 133 . 1O 261
1955 5% 0 85 13 68 163 16:2 165, © 7452 . 260 €34 250 . 182 253
19561 - 416 3.6 M5 368 - 1041 . 753 482 549 86.6 406 207, 167 481
1957 86 70 65 427 1140 1498 633 534 455 153 106 9.4 44.2
1958 .65 9.7 9.7 98 670 338 370328 o453 278 . -139 - 015 0 252
1959y 86 6.6 17 370 - 698 352 161 182 286 28 233 1.5 244
950} . 97 &2 . 179 70.1 626 . 554 366 40.1 788 435 - 232 - 131 38.1
1961 68.: 45 43 9.7 24.1 15.5 129 - 330 463 566 2589 2272 583
1962 856 267 127 327 1826 NL7 . 885 . 458 : 862 | T2 - - 3Ll 180 662
1963 320 250 215 741 0 2650 0 1184 350 ..513 0 36 11D - 127 - 83 ‘643
1964 338 134 254 1869 . 1085 490 .5 719 60.7: 753 22 14 606
1965 100 64 40 325 27 236 154 1647 170 11.8 316 21 220
1966 110 i3 324 B9S 809 333 2647 24600 0 241 00229 119 366
1967 66 .43 36 199 9901 642 755 0 401 308 1700 . 212 57.1 3646
1968 153 - 172 513 1195 1610 9267 573, 7 936 468 1727 . 283 933. 663
196% ‘228 489 389 298 378 0 1370 M2 . 169 U9, id.1 96 - 69 248
1970 - 143 26 - 867 1262 1156 826 425 79.9 196 . 501 211 11.9 60.7
1971 1035 - 68 4.6 1.2 . - 418 665 6.1 1004 93.9 462 168 104 -394
1972 102 92 14 7. 324 414 459 444 1267 0 198 46 472 306
1973 436 326 201 125 332 807 314 487 629 366 | 30 134 37.1
1974 71 45 50 M2 512 S66 1309 . 670 550. 428 . 242 0 110 ¢ 440
1975 62 44 5.5 28.8 333 50.5 424 944 1366 819 363 144 446
1976 © 8% - 62 5S4 - B4 228 . . 416 . 580 509 -732. 217 113 . 91 265
1477 16 = 240 139 895 1640 810 ¢ . 1029 - 783 554 261 1089 ° 86 702
1978 313 - 282 1681 (1982 1535 465 585 559 08 7380407 86 795
1479 212 69.6 48.1 69.5 927 152 563 . 634 354 . 153 .10l 1.6 470
1980] . 58 52 77 148 304 - 559 646 334 323 - MO B2 104 24.7
1981 5.7 63 12.5 142.1 93.5 3347 403 793 623 567 220 13.1 473
1982 7.6 45 . 27 48 44070 722 . -369 651 502 358 1223 1639 - 508
1983 2%8 - 117 75 110 489 & 505 428 55.1 1077 802 - 'S18 . A5 43.7
1984 15.8 87 . 62 L7, 142 10.2 107 - 2931 323 196 ° 154 305 170
1985 9.2 94 0.3 1043 1077 79 46.8 777 62.6 220 . 230 154 472
1986 g4 . 73 73 142 384 365 20 335325 . 192 128 159 219
1987 99 12 NS 265 684 . 1315 . 492 245 210 | - 167 . 35T 356 364
19881 151 . 144 173 823 1709 60.7 521 993 908 829 338 21.1 622
1985 122 13.6 142 667 1194 548 - 321 7 487 805 734 451 0 472 1507
19901 722 - 263  AW6 2899 1146 615, - 3Ll 386 18T 135 196
MEAN 73 - 135 12.9 56.6 829 517 .. 436 517 S74 364 330 31.7 42,0
MAX, 856 60.6 1681 2898 2650 1498 1309 1004 1366 829 2589 - 2212 19.6
MiIN. 33 L7 1.6 42 5.5 102 99 120 - 97 70 6.7 5.9 7.5
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Table 5.2 Monthly Discharge at 1JD3 Siation

River Name +Yurith

ID. Number = 1ID3

Catchment Area ;1570 km2

Latitude: : 0°28'35"8

Longitude :35°04'45" K

o . ) . Unit : m3/s

YEAR!  JAN  FER  MAR APR  MAY  JUN JUL AUG __SEP  OCT  NOV _ DEC ANNUAL
1969 - - 136 121 20 203 153 210 324 140 66 43 -
1970] 104 191 328 565 T35 486 334 582 564 433 270 133 39.4
1971 9.5 42 3 64 262  SL4 509 764 36 402 172 74 30.5
1972| AR - - 307 381 342 261 187 508 312 -
1973 248 237 1580 79 B9 470 270 400 444 T I 127 27.4
1974 : 41 . 39 248 - 289 378 664 414 381 328 219 8.1 -
1975 43 - 36 37143 233 385 327 741 1019 661 353 148 34.4
1976 7.0 41 36 53 178 367 458  4l4 535 225 106 59 21.2
1977 74 126 104 362 §36 585 603 589 433 248 716 5153 44.5
1978] 224 540 830 1010 $83 563 492 415 520 533 303 248 53.0
1979 128 409 275 309 456 546 451 515 - 319 6.8 4.3 -
1980 35 2.4 4.0 57 295 332 432 290 . - -
1981 - - . - - - - - - - - -
1982 - - - - . . - . . . - -
. 1983 - . - - . - - - - - - e
1084 12.4 9.3 73 9.5 8.8 90 10.6 194 198 142 104 103 117
198s) . 12 81 7% 366 566 402 278 0 409 373 165 124 83 250
1986 8.1 73 66 89 190 225 186 235 217 144 9.8 93 14.1
1987 77 . 64 8.3 - - . - 161 134 110 243 201 .
1988] 123 - 108 232 469 803 644 540 642 83 63 252 116 34.0
1989 86 117 168 227 462 492 314 - - - - - -

CMEAN] 106 165 - 156 266 424 329 387 430 415 280 241 149 305
MaX| 249 0 ST1 830 1010 886 644 693 764 I0LE 66 726 5i5 53.0
MINL 33 24 1] 53 8.8 90 106 161 85 63 66 4.3 117
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Table 5.3 Monthly Discharge along the Kipsonoi River
River Name : Kipsonei
1D Number : 1JF]
Catchment Ares 1523 km3
Latitude : 0°30'45"S
Londitude 1 3500445 6 )
: - Unit : m3/s
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV _ DEC ANNUAI
1951 - - 20 843 16.9 142 53 8.0 6.2 - 58 11.0 40.9 -
1952 20.2 82 Co- - 7.2 4.6 12.2 . 11.3 10.1 1.7 4.7 28 I
1953 15 12 1.0 18 4.0 46 42 22 .28 40 5.2 4.5 3.0
1954 1.9 04 0.5 4.1 35.4 33.7 7.1 5.4 4.1 52 40 36 83
1955 - - oo - - 23 34 109 164 129 82 6.4 -
1956 136 85 35 12.0 214 14.9 10.0 116 22.9 16.0 8.2 49 -
1957 27 3.7 © 28 30.1 659 70.7 $23.7 1.7 16.7 6.4 2.8 28 19.5
1958 1.9 55 28 3.1 23.6 7.4 1.6 74 129 6.7 238 3.2 7.1
1959 22 1.7 55 14.1 18.3 7.6 2.8 27 34 54 37 35 6.1
1860 1.8 1.3 11.5 292 12.8 9.7 6.6 6.2 14.4 83 48 27 21
1961 1.5 0.9 1.2 4.5 13.9 3.1 1.8 3.3 53 6.5 60.4 75.6 14.8
MEAN 52 35 3.4 204 283 166 1.7 3 10.1 77 10.5 13.7. 9.8
MAX, 202 85 11.5 84.3 7.2 70.7 237 11.7 229 16.0 60.4 75.6 19.5
MIN. 1.5 0.4 0.5 1.8 4.0 2.3 1.8 2.2 2.5 490 2.3 27 3.0
River Name : Kipsosoi
ID.Number < 1F7
_Calchment Area 1411 km2
Latitnde 1 00352578
Londitude 1 3570508 B R
. . Unit: mdfs
YEAR JAN FEB MAR APR MAY ~JUN JUL AUG SEP QT NOV DEC _ANNUAL
1985 - - A | 1642 58.9 310 89 19.9 i33 29 8.2 . 38 -
1986 21 16 13 2.5 - 136 63 4.0 5.3 3.9 24 2.0 52 42
1987 2.5 21 2.1 8.2 520 1154 153 39 4.7 3.0 6.7 3.9 . 139
1988 -
MEAN 23 19 5.8 58.3 41.5 50.9 9.4 97 73 - 2.8 5.7 4.3 115
MAX. 2.5 21 9.1 164.2 58.9 1154 153 19.9 13.3 3.0 8.2 52 18.9
MIN, 2.1 1.6 1.3 2.5 13.6 6.3 4.0 3.9 39 24 " 20 38 - 42
River Name ; Kipsonoi
ID.Number : JTE
Catchiment Area 1 1540 km2
Latitude 10930378
Londitede : 35°04'42"E .
: : : Unit : m3/s :
YEAR| JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL -
1986, 3.6 21 2.3 4.0 13.9 8.2 6.0 6.9 5.8 4.2 3.6 59 56
1987 4.1 34 113 19 26.4 46,9 13.4 55 5.7 39 7.0 55 8
1988 38 30 56 34.3 60.9 155 11.6 17.9 157 166 1.9 438 165
1989, 3.2 52 5.3 38.2 46.8 11.0 1.3 11.5 19.3 20.9 10.9 - G
MEANI 37 36 6.1 21.2 370 0.4 2.6 1.4 116 11.4 T4 54 11.3
MAX, 4.1 52 11.3 382 609 46.9 13.4 17.9 193 20.9 10.9 59 16.5
MIN. 3.2 2.1 2.3 4.0 139 8.2 6.0 5.5 5.7 3.9 3.6 4.8

56
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Table 5.4  Monthly Discharge at 1GD4 Station

River Name ¢ Nyando
iD.Number . 1 1G4
Catchment Area £ 2520 km?
Latitade 1 0°06'S
Londitude . 135°02'B .
: ) o . Unit : md/s
YEAR JTAN FEB MAR APR  MAY JUN JUL  AUG SEP OCT  NOV DEC  ANNUAL
1956 15.1 25 5.5 173 | 254 16.0 223 377 27.0 135 55 4.8 16.5
1957) 23 28 23 14.6 20.5 354 14.8 19.4 109 38 3.0 25 110
1958, 1.6 47 A7 23 150 8.5 22.2 219 15.7 7.8 2.8 32 9.1
1959 1.9 16 3.1 57 . o 35 25 40 93 52 7.6 33 43
1960 16 1.1 101 22 19.9 7.7 56 9.8 153 6.0 59 18 39
1961 06 0.7 18 4.4 6.2 26 25 24.9 21.5 12.0 418 452 13.7
1962 - - 18.6 36.6 0.7 392 3.3 7.7 382 23.8 134 124 .
1963 12,1 118 123 26.3 30.5 3990 169 290 18.5 89 14.1 32.1 25.1
1964 0.1 179 3.3 416 23.9° 157 285 374 334 - 259 10.1 79 20.9
1965 - 65 46 43 6.7 67 - 38 " 38 4.6 a7 5.3 64 4.8 5.1
1966/ 32 58 11.3 271.9 113 - 90 10.1 11.4 19.0 66 6.6 39 10,5
1967 2.6 a1 27 8.5 264 132 306 21.2 13.6 7.8 15.8 198 13.9
1968] .87 13.1 151 347 28.0 219 18.1 29.1 12.3 8.0 7.2 9.8 169
1969 59 - 114 9.1 42 3.3 5.4 50 7.8 83 45 38 2.6 6.4
1970 %.1 6.5 10.0 19.2 19.6 14.5 12.8 257 20.4 110 62 44 133
197 36 23 24 10.6 175 14.7 20.1 253 22.1 13.1 -89 - 58 12.0
1972 4.6 64 .. 36 3.2 12.3 104 13.2 12.2 17 10.2 23.6 10.1 9.8
1973 8.6 8.7 4.7 4.6 10.5 11.1 7.2 6.4 17.6 9.3 7.1 3.9 9.1
1974 ‘3.2 2.3 35 16.0 9.7 10.3 24.4 123 124 83 5.1 3.5 9.2
1975 24 3.0 45 9.4 7.3 124 15.0 287 36.1 20.5 8.6 6.9 129
1976 ‘36 3.1 25 42 8.2 3] 121 123 12.4 4.9 4.3 35 6.6
Wi A 58 3.6 12.7 29.9 22,0 209 214 163 10.6 310 16.9 16.2
1978] - 122 99 187 23.4 233 11.8 7.1 18.7 19.1 15.6 9.8 103 15.8
1979 - 77 276 13.5 15.5 4.1 18.0 14.9 218 122 7.8 1.0 51 137
1980 4.1 32 3.5 8.5 161 . 118 119 8.7 7.6 4.5 44. 31 73
1981 2.7 2.7 58 227 17.2 7.0 11.9 202 17.4 12.6 6.1 45 10.9
1982 23 35 24 1.6 5.8 1.8 15 5.8 9. 18 16.6 238 104
1983 7.4 53 34 6.6 7.7 9.8 8.7 18.4 210 186 10.4 5l 10.2
1984 4.7 3.1 25 6.1 3.6 9 45 73 59 33 3.8 43 4.5
1985 2.9 2.9 27 - - - - 15.0 12.6. 6.9 T 45 6.8
1986 3.7 33 3.7 - 54 103 9.7 10.3 7.6 73 5.6 42 35 6.2
1987 28 25 60 . 48 B9 12.8 6.6 43 4.1 3.9 - 42 -
1983 4.5 35 38 124 15.4 6.6 - 19.9 16,0 14.9 3.7 55 -
1930 .
MEAN 5.1 57 - 64 14.0 188 134 14.0 18.4 15.9 10.0 9.9 8.6 113
MAX. 15.1 276 187 . A6 80.6 392 313 377 38.2 25.9 413 452 25.1
MIN, 0.6 0.7 1.8 23 3.6 26 25 40 3.7 1.8 238 1.8 45
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Table 5.5 Disdhﬂrge Measurement Records af 13G1

Date Gauge Height Discharge Date Gauge Height Discharge

L {m) {m3fs) . (m) (m3fs)
23/3/46 0.08, 2.28 219/61 - 1.90 3548
/4746 0.88 1.80 9/11/61 2.74 115t
13/10/46 1.87 32.37 916t 2.69 _ 83.42
15/10M46 1.83 314 9/i1/61 274 14898
17/10/46 1.80 29.70 811761 B L S 0 L
23/10/46 1.66 24.58 a6t 0 363 349.69
wEr 1.37 1199 20/7/65 153 . 1852
2113447 1.69 _ 29.00 ‘ 21467 158 24.87
28/3/47 1.58 2034 | 26/4/67 2.09 : 63.40
1204047 .00 5533 . 18111/68 . 1.63 1643
13/4/47 203 52.04 31/1/69 177 34.23
1474047 2.00 49.20 28/2/69 238 196.45
15/4/47 221 7166 - 1174069 161 45.10
154447 230 S s1at 213/6% . 178 45.13
164147 21 - 67.01 16/5(69 . LBT T 4016 .-
61847 213 63.68" Aspiee - 210 5890
261448 114 : 4.2 _ 16/11/69 . 1.40 199
1372/48 .04 .2 1411769 1.31 : 1005
43148 102 278 _ 89771 2.79 95.36
1344148 0.94 227 ‘ 18/8/12 186 .- 19.74
19/4/48 1.19 . 566 1502784 - 1.26 '6.53
20/4/48 125 731 297284 1.26 ¥
21/4/48 128 835 1373/84 1.19 821
18/5/8 1.40 12.80 28/3/84 s 3.4
28/5/48 132 9.39 - 14/5/84 152 12.0:
2373149 087 - 149 - 15/6/84 TL36 . 745
12450 L2 3.69 23/6/84 1.39 9.22
913/50 . 093 : 1.51 : 28/6/84 - ©134 : 7.13
2475450 : 192 41.63 : - 4f7134 113t ' - 7.58
1/5/51 2.80 139.84 R :
345/51 -oo2m 12238
6/5/51 2.50 107.30
75651 : 247 ‘10178
280851 - 21% : 65.99
30/8/51 209 5832
3148451 2,06 51.70
16/5/52* . . -
13/5/33 1.34 9.05
28/3/53 1.00 2.53
16/4/53 1.26 7.29
44154 1.09 308
BRI54 086 147,
1272454 0.81 096
25/3/54 . 0.89 1.59
19/5/54 1.90 36.56
3077154 177 33.64
24/8/54 207 52.66
19/10/54 170 23.60
23/11/54 141 10.78
161155 - . 119 3.93
23/3/55 0.0 1.48
416/55 1.46 12.03
19/9/55 232 86.68
10/11455 1.78 2826
| 295/56 247 9138
1077756 2.10 58.90
" 13/9/56 ‘ 2.50 94.46
23/9/57 1.78 ' 27.54
1713159 0.97 3.66
15/2{60 116 - 583
2112461 : 112 ' 422
16/9/61 : 1.99 37.49
21/9/61 1.91 33.17
21/9/61 191 39.35
Note : * Data is discarded due to the fact that there is discrepancy.

between observed gauge helght and measured discharge.
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Table- 5.6 Discharge Measurement Records at 1JD3 (1/2)
-Date Gaage Height Discharge Date  Gauge Height Discharge
: {m) {nr3/s) . (m) (m3/s)
203469 1.89 9.70 231175 1.70 475
10/5/69 . 1.95 11.89 1972775 165 3.40
22/9/69 . 2.43 18.43 415 1.67 3.68
13/11/69 1.82 6.80 143115 1.64 330 -
19/11/69 .. L79 6.46 6/5115 2.06 19.02
26/11/69 1.86 8,10 811115 2.14 29.85
8/12/69 . 174 - 485 28/1/76 175 570
20/12/69 167 3.09 1672116 1.65 390
19/1/70 178 6.05 33176 1.73 5.00
s 2.02 13.58 244176 171 4.62
2002170 202 15.48 2744116 1.51 7.02
21/8/70 2.88 57.13 2/6116 2.44 35.75
23/9/10 259 46.51 271116 236 34.47
19/10/70 246 35.45 21177 .86 9.49
20010770 240 36.47 42111 1.96 11.72
1771170 2.18 25.33 3317 1.88 10.13
2601170 200 . 21.50 26/4117 2.44 34.95
912710 1.95 1562 24{5117 290 62.50
13111 1.80 7.54 9/6/17 2.66 42.07
112 172 4.61 2371717 2,18 54.90
157371 1.65 3.13 99717 240 31.40
S - 1.61 2.18 2110777 203 14.79
2111 2.66 60.62 N7 2.78 57.33
18/8/T1 2.90 7285 L iVe L 2.01 15.40
21/9771 2.51 11136 812178 1.94 1170
28f10/71 217 3194 873178 245 27.38
1271471 202 14.13 22/1175 2.44 33.19
15712171 1.83 8.12 8/8/78 250 38.57
1311772 1.82 7.85 T8 204 - 17.10
1572772 1.80 600 15/1179 1.88 11.01
16/3/12 177 514 122179 2,65 30.84
614172 172 373 200319 2.32 29.60
55012 1.84 822 114779 2.28 24.28
5/6172 229 . 36.45 945179 2.41 3077
5Fif2 252 52.59 621179 2.64 47.43
48112 227 3735 2877479 . 2.32 27.81
510012 228 39.33 28/8179 . 257 - 51.83
6110772 1.94 . 1778 14/9779 2.24 27.07
611772 230 4399 1110179 2.00 14.87
&2/12 245 46.82 1411479 . 1.82 7.54
971173 2.02 21.46 12/14179 176 631
SP413 2.04 24.94 9/1/80 - 170 5.69
53113 2.05 24.49 22/2/80 1.60 235
514173 1.80 8.00 12/3/80 - 1.69 273
10/5¢73 195 19.11 28/4/30 175 5.78
245013 211 2825 F2/5/80 1.96 25.12
25/6/13 2,00 46.60 13/6/80 228 20.97
2571113 2.09 2582 15/1/80 2.55 49.12
137873 247 48.82 19/8/80 2.16 21.13
26/9173 2.51 53.14 24/9/80 216 20.97
. 31410773 2.08 21.00 23/10/80 1.87 2.89
(19111773 220 32.82 19/11/80 1.90 11.46
712413 2,00 18.52 17/12/80 - 1.80 6.92
1712473 1.83 13.86 10/3/81 1.58 1.37
314 173 478 113/82 0.64 330
51374 1.80 C 716 2172/83 0.74 6.55
94174 2.01 15.90 14/2/84 070 5.61
T/5/14 212 2717 287284 : . 070 5.19
2476114 227 27.92 13/3/84 073 5.44
20774 2.1% 28.78 2713184 0.66 - 3.87
412714 1.87 16.16 - 13/4/84 077 . 6.62
8N2T4 1.79: 7.04 14/5/84 0.77 737
3112714 1,77 535 28/6/84 0.70 5.07
6/1/15 179 445 15/6/84 075 6.29
181775 1.71 4.42 23/6/%4 0.79 801
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Table 5.6  Discharge Measurement Records at 1JD3 (2/2)
Dato Gauge Height Discharge Date  Gauge Height Discharge
(m) (ifs) ) ' mdfs)
477784 071 6.16 ~ Bi5/%6 .03 16.64
2677184 079 $.42 15/5/86 1.09 20.67
073184 109 2039 22/5/86 1.15 24.87
16/8/84 1.1% 22.02 23/5/86 L 19.01
23/8/84 1158 22.94 12/6/86 113 - 22.71
. 30/8784 1.19 23.95 19/9/86 118 21,66
12/9/84 115 21.24 317786 1.10 18.72
21/9/84 1.4 16.53 1077/86 1.05 19.03
28/9/84 091 12.29 Y7186 1.02 16.13
5110/84 1.03 15.96 2471186 1.2 16.94
12/10/84 . 1.01 16.10 " HBIBE 1.17 19.84
19/10/84 082 13.39 14/8/86 1.11 1174
15/14/84 0.83 9.39 11/9/86 1.09 17.64
22/11/84 081 9.86 18/9/86 1.05 12.88
29/11/84 083 R.63 16/10486 092 1328
6/12/84 0.81 8.44 13/11/86 0.50 7.36
131284 0.97 1592 17/12/86 074 5.51
20/12/84 091 12.00 2241/87 - 0.66 3.07
27/12/84 0.30 8.45 22/4/87 0.91 10.43
31185 0,79 7.9% 1515187 122 25.38
10/1785 - 0.73 6.60 or1187 143 4145
17/1/85 0.69 495 26/8/87 1.11 17.39
24/1/35 0.67. 470 18/9/87 0.88 12.06
3117585 079 8.18 12/10/87 0.7¢ 1.76
2435 080 6.63 25/2{88 077 6.97
"14f2/85 057 3.15
2172735 0.65 2.88
2872185 070 341
7/3(85 . 0.64 2.79
14/3/85 - 0.59 1.91
21/3/85 0.68 4.47
28/3/85 0.07 4.16
9/4/85 110 20.36
26/4/85 1.76 61.09
4/5/85 1.66 53.53
" 14/6/85 150 45.57
27/6/853 1.30 32,17
411185 1.25 26.62
18/7185 1.28 31.89
1/8/85 149 40.20
8/8/85 1.60 41.45
15/8/85 170 49.68
22/8/85 1.55 4i.m
20/8/85 1.59 50.56
19/9/85 148 32.32
26/5/85 136 28.74
3/10/85 1.16 19.69
10/10/85 LI 16.70
24/10/85 0.93 1135 -
7711485 095 10.30
19/12/85 0.74 4.74
9/1/86 075 5.08
231486 064 27
30/1/86 0.65 2.98
67286 086 2.0
13/2/86 0.65 3.06
20/2/86 0.66 3.28
2712186 0.63 2.46
13/3/86 0.89 1.43
20/3/86 0.58 1.02
27/3/86 0.59 ‘173
3/4/36 060 1)
10/4/86 0.78 6.50
2744186 058 11.31
1/5/86 085 - 8.24
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Table 5.7 Discharge Measurement Records at 1JF8

Gange Height

Discharge

Date - Discharge Date Gauge Height
- {m) (m3/s) {m) (m3/s) )
“28/3/84 0.19 T 0350 30/1/86 034 1.32
14/5/84 0.46 3.21 62186 0.44 2.46
- Bj6/84 0.35 .57 23/2/86 033 1.00
15/6/84 032 1.26 2072136 0.44 27
28/6/84 032 1.34 27/2(86 0.30 0.96
417/84 0.28 1.00 13/3/36 034 087
1777184 . 033 131 20/3/26 0.33 Q.70
26/1/34 045 2,99 2713/86 031 1.20
9/8/84 0.55 5.64° 34186 031 0.85
16/884 0.60 6.91 10/4/86 047 241
23/8/84 0.63 763 27/4/86 0.52 3.39
30/8/84 0.65 9.42 1/5/86 0.58 . 4.63
12/5/84 0.71 10.69 8/5/86 0.85 . 15.56
21/9/84 0359 6.68 15/5/86 0.84 15.23
28/9/84 0.50 3.65 22/5/186 0.73 1116
12/10/84 0.56 - 562 29/5/86 0.70 - 8.06
S/10r84 0.55 5.28 5/6/86 0.64 6.03
19/10/84 053 473 12/6/86 066 819
15711784 0.46 347 18/6/86 0.64 7.85°
211184 0.50 3.49 26/6/36 056 432
- 29/11/84 0.53 4.93 3(7186 0.55 443,
6112184 0.50 4.08 10/1/86 0.56 543
13/12/84 136 42.00 1771186 . 0.54 4.47
20/12784 0.78 1295 241786 0.54 527
27/12/34 0.58 679 18186 0.58 6.05
3/1/85 049 4,08 14/8/86 0.56 472
10/185 0.45 328 29/8/86 056 4.59
17185 039 2.01 11/9/86 0.54 4.08 -
2471185 . 0.36 1.66 18/9/86 0.51 3.76
31/1/85 0.43 278 26/9/86 0.53 3.89
/2485 0.54 4.05 16/10186 0.44 2.91
14/2/85 0.38 1.57 11786 045 2.64
21/5/85 034 122 13/11/86 044 2.64
28/2/85 037 1.18 17412786 .63 6.58.
713185 0.43 2.66 22/1/87 0.4 1.96
1413185 032 084 15/5/87 1.01 19.67
2143785 032 1.22 9/6/87 1.69 57.18
" 9fARS 1.10 25.69 917/87 091 17.78
18/4/85 171 52.10 26/8/87 0.55 4.10
267485 1.61 57.36 18/8/87 0.49 3.96
. 4/5/85 1.18 28.16 1211087 05 4.09
10/5/85 098 16.42 2572188 . 0.34 1.21
24/5/85 1.27 3273 26/10/88 0.7 10.05
31/5/85 128 3379 1311788 0.6 6.58
14/6185 092 16.82 12/3/88 033 .72
271685 077 11.59 17/8/89 0.77 13.20
411i85 0.67 8.90 5110489 085 15.65
1877185 061 - 7.63 9/11/89 073 11.25
2511785 . 0.80 11.30
1/8/85 0.81 13.53
. Bf8j8s 0.85 1622
15/8/85 1.27 35.91
22/8/85 089 15.72
20/8/85 092 18.60
12/9/85 0.86 14.82
19/9/85 0.78 9.75
. 26/9/85 0.67 2.16
-3710/85 0.56 4.96
- 10/10/86 0.50 3,60
L1oss 048 306
24/10/85 048 397
TIL1/85 048 2.75
19/12/85 048 291
-9/1/86 044 2.80
23/1/86 038 1.97




Table 5.8  Runoff Coefficient in the Sondu River Basin

Basin Sondu River ’ Yurith River _ Kipsonod River
ST. No. e : : D3 ' : " UFR(UED
CA. 3260 km2 1570 km2 . 1540 (1323) k2
Runoff Runofi  Rainfall Coeff. " Runoff Runoff Rainfall Coeff. Runoff  Rumoff Rainfall Cocff.
(m3fs)  (mm) __ (mm) (%) (m3fs)_ (mm) _ (mm} ) (mdfs) (mn}  (mm) (%)
Year ' ' ' .
1947 60.7 587 1816  32% 2123 _ 1507
1948 | 196 190 - 1412 13% - 1667 ' 721
1949 154 149 1260 12% 1449 _ e
1950 211 204 1394 15% 1672 ' 1185
1951 | si1 493 1263 . 20% 2034 : 1655
1952 b 481 465 1455 % 1687 . : 1281
1953 | 15 7 1210 6% : 1382 3.4 62 080 6%
1956 [ 261 252 1442 18% - 1637 : 8.8 182 1285 M4%
1955 [ 253 245 1497 16% 1649 _ R = |
1956 48.1 465 1571 30% . IB64 o 1377
1957 | . 442 428 1474 29% 1546 19.5 404 1300 N%
1958 | 252 244 e 11B 1536, ; 7.1 147 1302 1%
1959 244 W6 - 18 19D : 1600 S % ¢ 16 Uz 1%
1960 [ 38.1 369 1554 24% - 1701 . 9.1 188 1B17 4%
1961 583 564 1832 3% 2063 14.8 306 1568 20%
196 | 662 e 1677 38% 2039 1460
1953 |, 643 622 1685 3% . 1853 ' 1494
1964 | 606 586 1486 BB 1750 R
1965 | 220 213 1206 18% . 1369 . 1915
1966 {366 354 1408 25% : 1575 Trog2s0
1967 | 366 ase 1517 23% : 1779 o 1319
1968 663 641 1780 . 36% 1852 S 1647
1969 | 249 241 1202 20% 1241 ' ' 1118
1970 607 587 1805~ 33% 39.4 788 1972 4% : . 1616
1971. | 394 3| - 1434 2% 30.5 610 1584  39% 1323
1972 206 296 1373 22% : _ 1596 ' 1238
1973 371 359 1411 25% - 274 548 1547 35% ' 1281
1974 4.0 426 1478 29% 715 ‘ 1240
1975 4456 431 1521 W% 34 688 N5 4% T
1976 | 265 25 . 1248 21% 21.2 424 1444 29% y 1052
1977 | 702 679 1808 38% 445 890 1945 46% 1668
1978 795 769 . 1852 41% - 530 1061 2088 51% 1634
1979 470 455 1519 30% 1608 : 1435
1980 | 247 239 1296 18% : 1387 ' Y
1631 473 458 1582 29% - 1732 _ _ 1325
1982 508 491 1745 98% _ 1904 S 1532
1983 41 an 1582 1% - L 17 _ BT
1984 | 170 164 152 1% - 117 234 1250 19% 892
1985 | 472 457 1521 30% 350 5000 1597 . % : w1383
1986 210 203 1287 16% C14 282 1372 21% 0 56 115 1239 9%
1987 36.4 352 1420 25% o . 1600 : 11.8 242 137 18%
1988 622 602 1803 93% 340 680 2836 32% 165 23380 1641 A%
Sample 42 42 42 42 11 1 42 nmn .. 10 10, 42 10
Mean | 410 396 1511 26% 30.5 610 1690  36% S 02 211 1338 I6%
Min. 15 73 1152 6% 17 234 241 19% 3.0 62 . 892 %
Max. 79.5 769 1892 41% . 530 - 106l 2136 50% i85 404 1668 24%

<66 -



Table 5.9 Flow Duration at the Magwagwa Damsite by the Series Method

Year : 1946 - 1990
Total : 16255 Days
Maximum : 528.0 CMS
Minimum :  0.69 CMS

Durationu Discharge Dusration _Dischafge -Duration  Discharge - Duration  Discharge

(%) (m3/s) (%) (m3/s) (%) (m3/s) (%) (m3/s)
1 234.42 26 53.01 51 24.89 76 10.59
2 175.56 27 51.67 52 24.00 77 10.26
3 150.60 28 5062 . 53 23,29 78 9.91
4 133.71 29 - 4933 54 22.45 7 9.58
5 122.08 30 48.01 55 21.75 80 9.29
6 11118 . - 31 46.81 56 21.01 81 8.97
7 103.45 32 45.54 57 20.41 82 8.71
-8 97.39 3 4438 58 19.70 - 83 839
9 9311 34 43.07 59 19.05 84 815
10 89.92 35 41.79 60 1846 - 85 7.84
11 85.67 36 40,69 61 17.87 86 738
12 8229 37 3936 62 17.44 87 697
13 7873 38 - 3813 63 16.89 88 6.61
14 76.18 39 37.06 64 1632 89 6.28
15 7342 . 40 36,07 65 15.68 %0 5.86
16 71.39 S 35.09 66 1504 - 91 5.60
17 6908 42 34.01 67 14.67 92 529
18 6651 43 32.92 68 14.17 93 4.92
19 6447 . 44 32.07 69 13.70 94 460
20 62.55 45 30.97 70 13.19 95 . 426
21 60.80 46 2988 71 12.79 96 3.89
2 5891 47 2884 . 77 12,46 97 3.39
23 5774 . 48 2782 . 73 11.91 98 2.88
24 56.05 49 2680 - 74 11,50 99 2.29
25 54.47 50 2586 - 15 10.90 100 0.69

Note : The above flow duration is based on daily average low.
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Table 510 Flow Duration Curve at the Magwagwa Damsite by the Parallel Method

Duration Discharge

Duration Discharge

- Dwration Discharge

Duration Discharge - Duration Discharge

(Days) _(n3fsec) {Days) _{m3fsec) (Davs)  (m3fsec) (Days)  {mYsec) {Days) __{m3fsec) (Days)  fm3fsec)
1 1868 kil 61.2 141 396 T2 3.8 281 12,1 351 6.1
2 1770 ) 60.7 142 394 212 37 282 12,0 © 352 6.0
3 1700 7 603 143 39.2 213 23.5 283 119 353 5.9
4 1542 74 59.9 144 39,0 214 234 284 118 354 59
5 1598 75 594 145 38.8 215 232 285 107 . 355 58
6 1560 6 58.8 146 385 - 26 231 286 115 356 57
7 1503 77 585 - 147 383 207 - 228 - 287 114 357 .57
8 1470 78 58.1 143 380 218 g 288 113 358 5.6

"0 1444 7 57.5 149 377 219 26 289 12 359 54
10 1394 80 570 150 . 315 220 224 2%0 111 360 53
1 135.0 | 566 151 371 T2 222 291 109 361 52
12 1322 82 563 152 368 222 220 292 108 362 L]
13 1290 83 56.0 153 3.6 223 21.8 203 10.7 363 5.0
14 1266 8 55.7 154 362 224 216 294 - 106 364 4.9
15 1244 85 553 155 36.0 225 214 295 10.5 365 48
16 1217 86 55.1 156 . 357 . 226 212 296 104
17 187 87 54.7 157 355 227 210 297 103
13 1t 38 544 158 152 . 228 2038 298 102
19 1154 8. . s41 159 us 229 1206 299 0.1
20 1140 S50 338 160 47 230 204 300 1040
21 1127 91 534 161 .5 23t 203 - 301 2
22 1110 92 52 62 343 x5 20.1 302 KX
23 1097 93 529 163 - - 349 © 233 200 303 98
24 1084 94 ‘529 164 3.8 234 19.8 304 9.7
25 1069 95 524 165 16 235 19.6 305 96
26 1053 9% 51.8 166 33 236 194 306 95
27 1044 97 515 167 3.1 o237 193 307 94-.
22 1033 o8 511 168 . 329 238 19.1 308 9.3
2% 1013 99 50.8 169 326 39 189 309 9.2
0 - 96 100 .506 170 324 . 240 18.6 3107 %1
k) | .98.1 101 503 171 3zl 241 18.3 111 o3
32 956 102 49.9 172 39 242 18. an .90
kx} 95.6 103 49.6 1713 3.7 243 17.9 313 88
M 4.2 14 493 174 315 - 244 177 314 28
35 93.0 105 48.1 175 312 245 115 als 8.7
16 920 106 488 S ¥ ] 310 246 173 316 86
37 90.6 107 4846 177 30.8 247 171 317 85
18 9.1 108 483 178 306 248 17.0 g 84,
ki 88.4 109 479 - 179 364 249 16.8 319 83
40 87.4 110 476 180 302 250 165 320 33
4] £86.0 135 475 181 . 300 251 16.4 321 82
42 846 Tz 412 182 29.8 252 16.2 322 32
.43 iy 113 410 183 - 295 253 16.0 33 8.1
4 BLS 114 46.8 184 94 254 159 324 80
45 80.5 115 464 185 291 255 15.8 325 7.9
46 79.5 116 462 135 29.0 256 15.6 326 79
47 78.4 117 46,0 187 287 257 154 3271 48
48 716 118 458 188 284 258 153 328 1.7
49 7%.5 119 45.6 189 281 250 15.1 329 -7
.50 756 . 120 453 190 2718 260 14.9 330 76
51 150 12t 45.0 191 277 ©o261 0 148 kxf} A
52 74,2 122 4.8 192 215 - 262 14.6 332 15
53 34 Jbra 44.5 193 212 $263 145 333 “ 73
54 721 124 443 194 270 264 144 334 73
55 709 125 440 195 26.8 265 143 435 - 72
56 703 126 438 - 196 26.7 266 14.1 336 7.2
57 69.6 127 435 . 197 264 267 140 337 71
58 689 128 432 198 263 268 138 338 7.0
59 683 129 29 199° 260 - 269 13.7 339 6.9
60 618 130 423 200 259 270 3.6 340 69
61 . &l 13t 42.5 201 256 21 13.5 341 68
&2 663 132 422 202 25.5 212 133 342 67
63 65.7 133 419 203 253 273 132 343 66
64 65.1 134 417 204 25.1 274 13.0 44 65
65 64.6 135 Al4 205 25.0 275 128 345 65.
& .0 136 412 206 248 276 - 127 346 64
67 633 137 40.8 207 24.6 277 12,6 347 63
68 62.7 138 406 208 243 278 12.5 348 63
69 623 139 402 209 24.2 279 124 349 62
%0 61.7 140 399 219 24.0 280 122 350 6.1

Duration Discharge
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Table 6.1 Annual Peak Discharge at 1JG1 Station

YEAR DATE GAUGE HEIGHT DISCHARGE
o {date-month) {m) . {m3/s)
1947 ~ 15-5 4.103 - 580
1948 1-9 2377 87
1949 ' 1-9 2.256 72
1950 199 2.256 72
1951 25-4 3395 300
1952 : 14-5 3.438 313
1953 ' 3-5 1.564 20
1954 ‘ 9.6 2.548 110
1955 ' 310 2.524 107
1956 ' 9-9 2780 150
1957 ' 5-6 3.264 262
1958 15-5 2.822 158
1959 . 26-5 - -
1960 21-4 2,563 113
1961 ' 28-11 : © o 4.100 578
1962 ' 10-5 3.594. 366
1963 , 3-6 3.627 378
1964 24-4 4.069 o 563
1965, 2-5 2.734 _ 141
1966 30-4 © 3007 218
1967 10-5 2.652 127
1968 1-5 3,728 . 415
1969 32 2752 144
1970 25-4 3.066 210
1971 89 2.865 166
1972 28-11 2.505 104
1973 9.6 2777 149
1974. 9.7 3.188 241
1975 4-9 3.127 225 -
1976 - 7-9 2.606 119
1977 4-5 3.350 286
1978 25-3 3,847 _ 463
1979 14-5 2.697 ' 135
1980 5-7 2438 95
1981 14-4 : 3.377 2904
1982 412 3.499 333
1983 _ 119 _ 2.896 172
1984 12-12 2.618 121
1985 ' 16-4 3.142 229
1986 - 4-5 2316 79
1987 12-6 3.225 251
1988 . 85 : 3511 337
1989 8-5 3.310 275

1990 . 6-4 - 4.220 639
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Table 6.2 Frequency of Flood Peak Discharge at 1JG1 Station

Unit ; m3/s

RETURN PERIOD GUMBEL - LOG PEARSON IIf
(Y1) ' ' .
1000 1,074 1,634
500 982 - | 1,409
200 ger - 1,140
100 769 ) 958
80 T390 903
50 677 792
40 | 647 741
30 609 679
25 584 - 641
20 ‘ 554 - 595
10 459 461
5 360 | 339
2 210 188
1.50 | 149 139
1.01 . - - 37
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Table 6,3 1957-Flood Observed at 1JG1

Rainfall Duration frem the Beginning to the Centroid {Tp)=
Runoff Duration from the Beginning to the Centroid(Tr)=

Duration of Rainfall(D)= " 288 (hp)
Basin Time Lag(Lg)=  ~ 99.9006 ()
Accum. Rainfall Depth=- 73.65 (mm)
Accum. Runoff Depth= 35,6795 (mrm)
Runoff Coefficient= 48.44%

-71

124.614 (he)
224.515 (hr)

Count  Year Month Date Accom. Basin . Runoff Basin  Accum. Runoff 'Base  Direct Accunt
o Titne Rain  at1JG1 Rain Rain  at1JG1 Flow Runoff Volume
. (mm)  (m3s) (mm)} {mm) (m3fs) (mds) (m3fs) (milm3)
1 1957 5 29 0 0.00 9277 0.00 0.00 - 0.00
2 1957 5 30 24 0.00 140.65 0.00 0.00 0.00
3 - 1957 5 31 48 000 146.75 000 0.00 0.00
4 1957 6 1 72 1344 15420 1344 - 1344 15420 100 5420 . 4.68
5 1957 6 96 384 17406 384 1728 17496 100 T496° 1116
6 1957 [ 3 120 18.13 19008, 18.i3 3541 19008 100 90.08 18.94
T 1957 6 4 144 736 20114 - 736 4277 20114 100 101,14 2768
8 1957 6 5 168 359 23097 - 359 4636 23077 100 13077 3898
g 1957 &6 6 192 7.54 191.44 754 5350 19144 100 91.44 4688
10 1957 - 6 7 216 131 19833 ° 131 . 5521 . 19833 100 98.33 - 5538
- 11 1957 6 8 240 4.60 19076 460 5581 19076 100 90.76 6322
12 - 1957 6 9 264 - 000 18208 000 5981 13208 100 82.08 7031
131957 - 6 10 288 - 000 17305 000 59.81 17305 100 305 7662
14 1957 6 11 312 . 647 18077 647 6628 18077 100 8077 - 8360
- 15 1957 6 12 336 737 166.19 137 7365 16619 100 66.19  89.32
16 1957 6 - 13 360 . 141 15655 7365 156.55 100 56,55 © 94.20
17 1957 6 14 384 1.64 15793 7365 15173 100 5113 99.19
18 1957 6 15 408 1.03 = 14345 73.65 14845 100 4845 103.38
19 1957 6 16 432 L1 13740 73.65 13740 100 3740 10661
T2 1957 6 17 . 456 000 156,55 73.65 15655 100 56.55 11149
21 1957 6 18 430 061 12543 73.65 12543 100 2543 113.69
22 1957 6 19 504 000 11423 . 7365 - 11423 100 - 14237 11492
23 1957 6 20 528 000 11613 7365 11613 100 16.13 ° 116.32
24 1957 - 6 21 552 8.00. 12899 73.65 : 000 11632
.25 1957 6 22 576 1227 0 109.59 73.65 000 11632
26 1957 6 23 800  11.54 © 105,53 73.65 0.00 . 11632
27 - 1957 6 24 624 11.84 _107.32 B 73.65 0.00 11632
28 1957 6 25 648 643 13002 73.65 000 11632
29 1957 6 26 672 354 12195 73.65. 0.00 11632
30 1957 & 27T 6% 273 11853 73.65 000 11632
- 31 1957 6 28 720 330 10059 73.65 000 11632
321957 6 29 . 744 0.00 - 109.59 73.65 000 11632
33 1957 6 30 768 000 10687 73.65 000 116.32
34 1957 7 1 792 014 10071 73.65 0.0 11632
35 1957 7 2 816 276 9564 73.65 000 11632
36 1957 7 3 840 094 9564 73.65 0.00  116.32
37 1957 7 4 864 .144 8916 73.635 000 115832
38 1957 7 5 888 247 - 84.13 73.65 0.00 - 11632
-39 1957 7 6 912 427 8041 1365 0.00° 116.32
40 - 1957 7 7 936 1147 7895 13.65 000 11632
41 - 1957 7 8 960 400 - 84.13 73.65 000 11632
© 42 1957 7 9 984 0.00  74.00 . 1365 000 11632
- . 43 1957 7 10 1008 0.00 7060 T3.65 000 11632
44 1957 7 11 1032 69.27 73.65 000 11632
45 1957 7 121056 67.31 73.65 000 11632
46 1957 7 i3 1080 64.76 73.65 0.00 11632
47 1957 7 14 1104 63.51 73.65 0.00 - 116.32
.48 ' 1957 7 15 1128 65.08 73.65 006 11632
© 497 1957 7 16 1152 6017 73.65 000 11632
501957 7 17.. 1176 56.66 73.65 0.00 11632
o . ) ) o 73.65 230,77 116.32
Basin Catchment Arca= 3260 (km2)



Table 6.4 1962-Flood Observed at 13G1

Comnt  Year Month Date  Accum. Basin  Runoff .Basin  Accum. Runoff Base . Ducct Accum, .
Time Rain at 1JG1 -~ Rain Rain  at1¥G1 Flow Runoff Volume
(mm)  (m3fs)  {mm)  {mm}  (m3fs)  (m3fs)  (m3Is) (milwd)

11962 S 1 0 571 7115 377 57T TS 713 0.60 0.00
2 1962 5 2 24 1017 6796 1017 1594 - 6796 . 67.96 000 000
3 1962 5 3 48 9.11 9731 9.11 2505 9731 70.00 - 2731 2.36
4 1962 5 4 721349 . 9815 1349 - 3854  9B.15 7000 - 2815 479
5 1962 5 5 96 12,60 713633 - 1260 5114 13633  70.00 . 6633 1052
6 1962 5 & 120 1503 11119 15773 66.87 17179 7000 10179 1932
7 1962 5 7 144 1524 21932 1524 8211 21932 7000 14932 3222
8 1962 5 8 168 2341 184.06 2341  H05352 18406 T0.00 11406 4207
9 1962 - 5 9 192 . 407 29175 407 10959 29175 7000 22175 - 61.23
10. 1962 5 10 206 123 32509 123 11082 32519 - 7000 25519 8328
11 1962 5 11 240 334 26424 - 334 116.16 264.24 70007 194.24 : 100.06
12 - 1962 5 - 12 264 - 1249 26168 1249 12865 26168 .70.00 - 19168 116.62
13 1962 5 13 288 . 1.37. 279.98 1.37 130,02 - 27998  70.00  209.98 134.77.
14 1662 5 14 312 1080 265.10 10.8¢ 140.82 265.10 70,00 - 19510 '151.62
15 1962 5 15 336 203 23389 - 203 14285 23389 7000 163.89 16578
6. 1962 5 16 360 © 13.63 22007 1363 0 15648 22007 7000 135007 178.75
17 1962 5 17 384 570 209.00 570 162.18 - 200.00 _70.'00 139,00 19076
18 1962 5 13 408 526 '199.03 526 16744 19903 7000 129.03  201.91
19 1962 5 19 432 0.19  190.08 019 -167.63 : 19008 7000 12008 21228
20 1962 5 20 456 290 17947 290 17053 17947 7000 109.47 22174
21 1962 5 21 480 391 175.60 391 174.44 17560 - 70.00 105.60  230.86
22 1962 5 22 504 1.13 16374 113 17557 16374 7000 - 9374 238.96
23 1962 S 23 . - 528 1.81 15420 1.81 177.38 ° 15420 7000 . 8420 724624
24 1962 5 24 552 17614959 176 179.14 14959 T70.00 7950 25311
25 1962 5 25 576 1207 15016 179.14 000 25311
26 - 1962 5 26 600 19.14 :163.13 . 179.14 - 0.00 25311
- 27 1952 5 27 624 594 162.52 179.14 0.00 - 253.11
28 - 1952 5 28 648 420 - 162.52 179.14 0.00 25311
29 . 1962 5 29 672 0.04 13794 179.14 0.00. 253.11
30 1962 5 30 696 0.04 12951 179.14 . ~0.00 253.11
31 1962 5 3. 70 0.00  139.02 179,14 “0.00 25311
32 1962 6 1 744 174 13794 - 179.14 0.60 - 253.11
.33 1962 6 2 768 4.84 - 12797 179.14 : 0.00  253.11
34 1982 6 3 792 2.87 12393 179.14 000 25311
35 -1962 6 4 816 717712393 179.14 000 25311
36 - 1962 6 5. 840 11.64 14845 - 179.14 000 25311
37 1962 6 6 . 854 278 14340 :179.14 0.00-. 253.11 .
"38. 19452 3] 7 888 1.30 12899 179.14 ) 0.00 : 253.11
39 1962 3 8 @12 141 118.04 ) 179.14- - 0.00. 253.11
40 1962 6 9 936 0.00 - 12543 179.14 000 25311
41 1962 6 10 960 047 11470 17914 000 253.11
42 1962 6 11 984 6.03 ' 10687 - 179.14 0.00. 253.11
43 . 1962 6 12 1008 047 12746 . 179.14 20.00 25311
44 1962 6 13 1032 1130 100.28 - 179.14 0,00 25311
45 1962 6 i4 1056 101 9815 179.14 -0.00 25311
- 46 1962 6 15 1080 973 9564 179.14 .. 000 25311
47 1962 6 16 1104 636 96.47 - 179.14 ~ . 000 - 253,11
48 1962 6 17 1128 747 129.51 ' 176.14 000 25311
49 1962 6 18 - 1152 7.66  99.00 17914 . 0.00 25311
50 1962 6 19 1176 © 094 9943 178.14 0.00 253.11
. : 325.19 : 179.14 ST 25311
Basin Catchmeant Area= 3260 (km2) : : L
Rainfall Duration from the Beginning to the Centroid (Tp)= - 151.648 (hr)
Runoff Duration from the Beginning to the Centroid(Tr)= (2T114 (hr) .
Duration of Rainfall{I})= 216 (b
Basin Time Lag(Lg)= 125492 (hr)
Accum. Rainfall Depih= 179.14 (mm)
Accum. Runoff Depth= 71,6426 (mm)
Runoff Coefficient: 43.34%
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Table 6.5 1964-Fiood Observed at 1JG1

-73-

Count Year. Month 'Date- Accum, Basin Runoff Basin  Accum. Runoff Base Direct Accum,
: Time  Rain  atlJGl Rain  Rain at1JG! Flow Runoff Volime
mm) (m3fs) (mm) (mm)  (m3¥s) (m¥s) (m3/5). {mil.m3)
1 1964 - 4 10 0 . 605 43380 0.00 0.00 0.00
2 1964 4 11 24 268 5010 0.00 000 . 000
3 1964 4 12~ 48 401 5386 0.00 0.00 0.00
4 1964 4 13 72 818 35469 0.00 0.00 0.00
5 1964 4 14 96 785 5276 - 0.00 0.0C 0.00
6 1964 4 15 120 2.05 . 55.53 0.00 _ 0.00 0.00
7 1964 4 16 144 16776 3303 1676 1676 53.03  50.00 3.03 0.26
8 1964 4 17 168  47.06 5840 4706 6382 5840 5000 8.40 0.99
9 1964 . 4 18 . 192 2801 18L10 28.01 9183 18110 5000 13110 12.31
10 1964 4 19 216 1924 33828 19.24 11107 33828 50.00 28828 37.22
11 1964 4 - 20 . 240 1605  366.66  16.05 - 127.12 36666 S0.00 31666 - 64.58
12 1964 4 21 264 938 40941 - 938 13650 40941 5000 35941 95.63
S13 1964 4 22 288 2964 40071 2964 16614 40071 5000 350.71 12594
14 1964 - 4 - 23 312 3439 42243 3439 20053 42243 5000 37243 158.11
151964 4 24 336 134452260 1344 21397 52260 5000 47260 193.95
16 . 1964 4 2300 360 1323 48005 1323 22720 48005 S0.00 430.05 236.10
17 1964 4 26 384 0.66. 44435 227.20 44435 5000 39435 270.17
18 1964 4 27 408 283 47328 . 22720 47328 5500 418.28 - 30631
19 . 19564 4 28 432 314 33018 227200 33018 6000 270.18 329.66
20 1954 4 .29 456 0.00 30672 22720 30672 65.00 24172 35054
2t 1964 4 30 480 0.19 252.04 22720 25204 000 18204 36627
22 1964 - -1 504 0.83 23784 22720 237.84 75.00 16284 380.34
23 1964 0 5 2 528 0.00 -209.00 22120 20000 80.00 129.00 -391.49
24 1964 5 3 352 423 188.73 22720 18873 8500 103.73 40045
25 1964 5 4 576 118 17432 227.20 17432 9000 8432 40773
26 . 1964 5 °5 600 2.11 15131 22720 15131 9500 5631 41260
27 1964 5 6 624 1258 13740 22720 13740 10000 3740 41533
28 1964 5 7 648 546 135.80 227.20 0.00 :.415.83
-29 1964 5 8 672 5.10 12848 22720 - 0.00 - 41583
30 1954 5 9 696 500 11950 227.20 0.00 41583
31 1964 5 10 720 7.03 11660 22720 0.00 41583
32 1944 5 11 744 255 10732 227.20 0.00 41583
33 1964 5 12 - 768 - 198 '102.88 22720 - 0.00 . 415.83
34 19564 5 13 - 792 0.78 96.89 22120 0.00 41533
35 1964 3 14 816 6.04 10822 - 22720 0.00 - 41583
36 1964 5 15 840 178 10553 227.20 0.c0 415383
37 1964 | 5 16 864 0.15 102,01 227.20 0.00 41583
38 1964 5 17 838 324 9606 227.20 0.00 41583
. 3% 1964 5 18 912 1081 9035 22720 - 0.00 415383
.40 1964 - 5 19 936 885 B7.20 227.20 . 0.00 41533
41 1964 5 20 960 1.68 8798 . 22120 0.00 41583
42 1964 5 21 984 038 93.17 22720 0.00 41583
43 1964 5 ‘22 1008 108 8451 22120 0.00 41583
44 1984 5 23 1032 358 7823 227.20 0.00 415.83
45 1964 5 24 - 1056 129 74.69 22720 0.00 41583
46 1964 5 25 . 1080 1.81 7151 22720 0.00 41583
47 1964 5 26 1104 195 . 6894 227.20 0.00 415383
48 1964 5 27 1128 1.01 6635 22120 000 415.83
49 1964 5 28 1152 5.03 . .6290 227.20 0.00 41583
50 1964 - . 5 -~ 29 1176 6.05 6198 227.20 0.00 41583
oL o i T 22720 415,83
- Basin Catchment Area= 3260 (km?2) s
Rainfall Duratien from the Beginning to the Centroid(Tp)= 219.783 (hr)
Runoff Duration from the Beginning to the Centroid{Tr)= 341793 ¢hry
Rainfall Period(D)= 240 (hr)
Basin Time Lag{lg)= 122,01 (hr)
Accam. Rainfail Depth= 2272 (mm)
Accum. Runoff Depth= 127.555 {(mmy)
Runoff Coefficient= 56.14% -



Table 6.6 1968-Flood Observed at 1JG1

Runoff

Count - Year Month Dater Accum. Basin ~ Runoff Basin  Aceum, Base  Direct = Accum.
: : : Time Rain atlJGl° Rain  Rain  at}JG1  Flow Runoff Volume
(mm)  (m3s)  {mm)  {mm)  (m3fs) (3 (m3/s) (milm3).
1 1968 4 20 0 8.01 9277 B0l - BOY. 9277 9000 277 - 024
2 1968 4 21 24 7260 09523 - 726 0 1527 - 9523 9000 523 0.69
3 1968 4 22 48 1757 .7104.20 1757 - 3284 104.20 90.00 - 14.20 192
4 1968 4 23 - . 72 - 2371 18439 2371, 5653 18639  90.00 8639 1025
5 1968 4 24 96 - 1822 24104 1822 7477 24104 . 9000 5104 - 23300
6 1968 4 25 120 2036 25328 2036 9513 25328 90.00 16328 - 3740
7 1968 4 26 144 1801 25245 - 1801 11314 "25245 9000 16245 5144
g 1968 4 27 168 1931 24670 ° 1931 13245 24670 90.00 156.70 64.98
G 1968 4 28 ‘192 1353 24104 1353 14598 24104 9000 15004 78.03
100 1968 & 29 216 2378 25830 - 2378 16076 25830 9000 . 16830 - 9257
11 1968 4 - 30 240 797 26828 197 (17193 26828 9000 17828 10797
12 1968 - 5§ 1 264 1.66 346.00 - F17.73 . 34600 9000 256.00 130.09
13 1968 5 288 5.01 ‘_'306.72 177.73° 30672 9500 2i1.72 14838
14 1968 b 3 312 814 28447 TI773 28447 10000 18447 164.32
15 1968 '3 4 336 - TL 262.54 '_177.73 126254 10500 157.54 17793
16 1968 5 5 360 2.64 24345 177.73 24345 11000 133.45 - 189.46
17 1968 -5 6 384 433 23077 $17733 23077 11500 11537 199.47
18 1968 5 7 - 408 330 20072 17773 20972 12000 8972 207.22
19 1968 - 5 8 432 325 199,73 17793 19973 12500 1473 213.67
20 1968 5 9 45 828 184.06 177,73 18406 13000 5406 218.34
21 15638 5 10 480 2.83° 169.91 17173 16991 13500 3491 22136
22 1968 3 11 504 378 16374 177.73 16374 140.00 23,14 22341
23 1568 5 12 528 698 13537 YT 155370 145000 1037 22401
24 1968 5 13 552 398 15537 17773 15537 15000 537 22477
25 1968 5 i4 576 3.83 I4451 . 1773 S0.00 22477
26 1968 5 15 600 | 13.08 137.40 17773 000 22477
27 - 1568 5 16 624  10.88 136.86 11173 000 22477
28 1968 5 17 648 0.59 13335 M 000 22477
29 1968 3 18 672 258 12848 17773 0.00 22477
30 1968 S 19 696 263 13054 1771.73 0.00 22477
31 1968 5 20 720 910 12797 17773 000 224377
32 1968 5 21 144 3.50 12644 177.73- 0.00 224,77
33 1968 5 2 768 3.20 12195 171713 000 22407
34 1968 5 3 792 404 10332 171.73 0.00 22477
35 1968 5 24 816 499 103.32 - 177.73 000 22477
36 1968 5 25 840 198 10332 177.73 000 - 22477
37 1968 5 26 864 3.49 - 103.98 17173 0.00 - 224.77
38 1968 5 27 888 293 10107 17733 000 22477
39 1968 5 28 9212 291 9825 i77.73 - 0.00 -224.77
40 1968 5 29 836 1.65° - 95.50 171713 000 22477
--41 1968 5 30 S6h 308 9283 17773 000 22477
42 1968 5 31 984 246 - 89.95 177.73 000 - 22477
43 1968 6 1 1008 3.98 8838 17173 000 22877
44 1968 3 2 1032 536 8376 17773 0.00 22477 .
45 1968 6 3 1056 1141 ‘80‘._77 ’ 171.73 0.00 22477
46 1968 6 4 1080 230 7698 - 17773 000 22477
47 1968 6 5 1104 . 1.00 7895 177.73 0.00 . 224.77
48 1968 o 6 1128 1.79 ~-78.23 - 1717713 000 22477
49 1968 6 7 1152 4.86 - 76.80 1717.73 000 224717
50 1968 6 8 1176 4.68  77.51 . 177,73 0.00 © 224,77
' : 11133 22471
Basin Catchment Area= © 3260 (ka) i '

Rainfall Duration from the Beginning to the Ceniroid ('I'p).-
Runoff Duration from the Beginning to the Centroid(Tr)=

Duratien of Rainfall(D)= . 264 (hr) -
" Basin Time Lag{Lg)= 132.174 (hi)
Accum. Rainfall Depth= 17723 (mm} .
" Accum.Runoff Depth= 68.9485 (mm)

Ronoff Coefficient= 313.79%

~74 -

112,615 (hr) -
244,789 (hr)



Table 6.7 1977-Flood Observed at 1JG1

Count Yearr Month Date  Accum. Basin  Runoff Basin  Accum. Runoff

Base  Direct Accum.

Time  Rain at1JG1  Rain Rain atlfGt Flow Runoff Volume
. (mm)  (m3s) {(mm) (mm)  (m3fs} (m3/s) (m3fs) (mil.m3)
11977 4 15 0 7.10 - 89.56 7.10 T10 8956 80.00 . 955 0.83
2 1977 4 16 24 2.84 9547 2.84 994 96.47_ 80.00 16.47 2.25
3 1977 4 17 - 48 378 9773 0 398 1372 91973 3000 1713 3.78
4 1977 4 18 72 401 - 10028 - 401 1773 10028 80.00 20.28 5.53
5 1977 4 19 96 1531 0 9523 151 1924 9523 80.00 1523 6,85
& 1977 4 20 120 0.70 124.43 00 19.94 12443 80.00 4443 © 10.69
T 1977 4 21 144 0.19 - 125.94 019 2013 12534 80.00 4594  14.66
8 1977 4 22 168 1.80 148435 180 2193 14845 8000 6845 2057
9 1977 4 23 192 351 16866 351 2544 163.656 30.00 88,66 2823
10 1977 4 24 216 8.68 169.91 8.58 3412 16991 80.00 89.91 36.00
i1 - 4 25 - 240 7.53 - 178.17 1.53 41.65 178.17 86G.00 98.17 4448
12 1977 4 26 264 - 1089 14563  10.89 5254 14563 B80.00 65.63 5015
13 1977 4 27 . 288 13.80 140,_65' C 1380 6634 14065 80.00 6065 5539
i4 1977 4 28 312 851 11832 8:51 7485 11832 80,00 - 3832 5870
15 1977 "4 29 336 929 13575 929 8414 13575 80.00 5575 63.52
16 1977 4 30 360 6,80 130,02 6.80 9054 13002  80.00 5002 67.84
17 W S 1. 384 16,16 139.02 16.16 107.10 - 139.02 80.00 59.02 1294
18 1977 5 2 408 2027 153.04 2027 127.37 153.04 - 80.00 M4 7925
19 1977 5 3 432 929 .20828 929 13566 20828 80.00 12828 9033
20 1977 5 4 456 £.30 25328 8.30 . 14496 253.28 8000 17328 - 10531
21 - 1977 5 5 480 - 109% 217.82 1099 15595 217.82 80.00 13782 11721
S22 1977 - 5 6 504 14.57 19076 . 14.57 17052 19076 80.00 11076 126.78
23 19_77' 5 7 528 2444 19764 2444 19496 197.64 80.00 117,64 -136,95
24 1977 ‘5 8 552 . 944 21638 - 944 20440 21638 8000 13638 14873
25 1971 5 9 576 6._73 247.51 678 21118 24751  80.00 1§7.51 163.20
26 1977 5 10 600 344 - 239.44 344 21462 23944 8000 15944 17698
271597 5 Il 624 2.16 23547 216 21678 23547 80,00 15547 19041
28 1977 5 12 648 448 22233 - 448 22126 22233 ROQO 14233 20271
29 1977 5 - 13 - 672 930 223.09 ©930 23056 22309 80.00 143.09 21507
30 1977 5 14 696 - 472 ' 214.85 472 23528 214.85 30.00 134.85 226,72
31 1977 5 15 720 247 192,12 247 237775 19212 80.00 112.12 23641
32 191 5 16 144 076 -16804 076 23851 16804 8000 88.04 244,02
33 1917 5 17+ 768 4,30 154,79 430 242381 (154779 80.00 7479 . 25048
34 1977 5 18 792 5.13 14507 . 513 24794 - 14507 80.00 6507 256.10
35 1977 5 19 816 0.15  139.56 - 24794 13956 80.00 -59.56 261.25
36 1977 5 20 . 840 . 0.18 13263 24794 113263 80.00 52.63 .265.79
37 1917 5 21 864 3.59 11_9.50 24794 119.50 80.00 39.50 269.21
38 1977 5 22 888 488 11236 24794 11236 8000 3236 21204
39 1977 5 23 912 1049 11282 24794 112.82 80.00 3282 214384
40 1977 5 24 936 584 - 106.87 24794 106,87 80.00 26.87  277.16
41 1977 5 25 Q60 697 104.20 24794 10420 20.00 2420 27925
42 - 1977 5 26 984 595 10158 24794 101.58 30.00 21.58 28112
43 1977 5 27 1008 6.02 10376 247.94 000 28112
44 1977 5 28 1032 097 10464 - 24794 0.00 28112
a5 . 1977 5 29 10356 0.63 109.59 247,94 0.00  281.12
46 - 1917 5 30 1080 315 11051 - 247,94 0.00 281.12
-4T7 1971 5 31 1104 360 10553 24794 0.00 28112
. 48 °1977 & 1 - 1128 Q.52 - 10028 24794 G0 28112
.49 - 1977 6 2 1152 . 175 9236 247.94 0.00 281.12
50 1977 6 3 1176 0.00 - §7.59 247.94 0.00 281.12
L : 25328 24794 281.12
Basin Catchment Area= 3260 (km?2)
Rainfail Duration from the Beginning to the Centroid (Tp)= - 403.974 (he)

Runoff Duration from the Beginning to the Centroid(Tr)=

Duration of Rainfall(D)= 816 (hr)
Basin Time Lag(Lg)= 131.379 (hr)
Accum, Rainfall Depth= - 247.94 (mm)
Accum Runoff Depth= $6.2317 (mm)
Runoff Coefficient= 34.78%

535.353 (hn)
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Table 6.8 1978-Flood Obscrved at 17G1

Count Year Month Date Accum, Basin  Runoff "Basin  Accum. Runoff Base  Direct Accum.
Time Rain  at1JG! Rain  Rain  atlJG1 Flow Runoff Volume
(mm)  (m3fs)  (mm) (mm)  {m3fs} (m3fs) (m3/s} (mil.m3)

- 0.00

1 1978 3 10 0 1697 10245 0.00 0.00
2 1978 3 11 24 1110 14507 000 - 0.00 0.00
31978 3 iz 48 1388 12797 - 0,00 0.00 G.00
4 1978 3. 13 ° 1 1019 13902 0.00 : 000 - 0.00
5 1978 3 14 96 997 13740 - 0.00 0,00 0.00
6 1978 3 15 120 437 142385 0.00 00 . 000
T 1978 3 .16 144 - 402 15188 - 0.00 000 000
8§ 1978 3 17 168 1381 ‘151.38 . : 0.00 0.00 0,00
9 1978 3 18 192 6.80 16435 0.00 0.00 0.00
10 1978 3 19 216 679 169.28 : 000 . - 0.00 0.00
1 1978 . 3. 20 240 6,59 200.43 S 000 0.00. .- 0.00
12 1978 3 21 264 338 22614 000 1000 . 0.00
13 1978 3 22 288 - 784 18539 000 ©. 000 - 000
14 1978 3 23 312 2156 17624  21.56  21.56 0 17624 17000 .. 6.24 0.54
15 1978 3 24 336 1397 266.82 1397 3553 26682 170,00 56.82 3.90
16 1978 3 .25 360 1130 41293 . 1130  46.83 41293 170.00 24293 - 29.89
17 1978 3 26 ‘384 653 33119 6.53 5336 33119 170.00 16119  43.82
18 1978 3 2 408 243 307.67 243 5579 307.67 17000 137.67 5572
19 1978 3 28 432 5.38  289.00 55.79 - 289.00 17000 11900 -.66.00
20 1978 3 29 456 - 501 26855 5579 - 268.55 170.00 98.55 7451
21 1978 3 30 480  11.04 24184 55719 241.84 170.00 71.84. 8072
© 22 1978 3 31 504 - 5.21. 23626 © 5579 23626 19000 4626 8472
. 23 1978 4 1 - 528 1349 23155 753579 23155 206000 3155 8744
24 1978 4 552 - B.81 23944 - 5579 = ' 0.00 8744
25 19718 4 3 516 511 249.15 5519 - 000 8744
26 1978 4 4 60 842 22614 - 55719 0.00 8744
27 1978 4 .5 624 873 23155 : 55799 000 8744
28 1978 4 6 648 6.00 ~216.33 5519 ' 0.00 8744
29 1978 4 7 672 1042 20114 55.79 : 000 8744
30 1978 4 8 696 1536 - 186.72 5579 ) 0.00 8744
31 1978 4 9 720 1656 199.73 55.79 000 8744
32 1978 4 10 744 1442 25746 55.79 0.00 - 8744
33 1978 . 4 11 768 509 28087 . 55.7% 000 8744
34 1978 4 12 792 296 . 275.54 "55.79 0.00 - 8744
35 1978 4 13 816 444 24833 55719 D00 8744
36 - 1978 4 14 " 840 4.67 24184 55.79 “0.00 8744
37 1978 4 15 g64 352 24751 55.719 : - 000 8744
38 1978 4 16 888 518 241.04 .- 55.79 000 87.44
39 . 1978 4 17 912 224 23389 " 55719 0.00 . 8744
40 1978 4 18 936 4298 22157 55.79 0.00 .- 8744
41 1978 4 19 960 3.06 . :194.18 55.79 0.00 8744
42 1978 4 20 - 984 2.04 12343 5579 ¢ 0.00 8744
43 1978 4 21 1008 450 168.66 55719 ©0.00 8744
44 1978 4 22 1032 431 15714 5579 0060 .. 87.44
45 1978 4 2 1056 373 14356 - 5579 Q00 BTA4
46 1978 4 24 1080 339 13315 - 5579 - 0.00 - 8744
- 47 1978 4 25 1104 519 12746 - 5579 000 - 8744
438 1978 4 26 1128 567 11998 - . 55719 000 8744
49 1978 4 27 - 1152 1244 12244 55.19 000 - 8744
50 - 1978 4 28 - 1176 12746 . 55719 000 8744
- I 55779 41293 ‘ ) 87.44
Basin Catchment Area= 3260 (km2) : e )
Rainfall Duration from the Beginning t6 the Centroid (Tp)= - 322.883 (hr)
Runoff Duration from the Beginning to ihe Centroid(Tr)= 383,828 (hr)
Duration of Rainfall(D)= 120 (hr) .
Basin Time Lag(Lg)= 60.9447 (hr)
Accum, Rainfall Depth= 55.79 {mm)
Accum.Runoff Depth= 26.8224 (mm}
Runoff Coefficient= 48.08%
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Table 6.9 1981-Flood Observed at 1JG1

Runof f

Dircct . Accunt,

Count” Year Month Date  Accum, Basin  Runoff Basin  Accum. Base
' Time  Rain® at1JGt Rain  Rain at1JG1 Flow Runoff Volume
5 : . (o) (m3fs)  (mm) . (mm}  (m3fs)  {mds)  (m3fs) (mil.m3)
1 1981 4 6 0 2174 7600 2174 2074 7609 50.00 26.09 2.25
2 - 1981 4 7 24 289 119.50 289 2463 11950 5000 69.50 8.26
3 1981 4 8 48 321 16866 321 2784 16866 5000 11866 1851
4 1981 4 9 72 1189 18208 11.89 3973 18208 5000 13208  29.92
5 1981 4 10 96 1343 13686 1343 5316 13636 50.00 86.86 3743
6 1981 4 i1 120 2571 14120 2571 7387 14120 50.00 0120 4531
T 1981 4 12 144 3219 14563 3219 11106 14563 5000 9563 5357
8 1981 4 13 168 1170 18605 1170 12276 18605 3000 13605 6532
2 1981 4 14 192 965 71.16 965 13241 27116 5000 22116 8443
10 1981 4 15 216 23.81 23311 2381 15622 23311 5000 18311 10025
11 1981 4 16 - 240 230 217.82 930 163.52 21782 5000 16732 11475
12 1981 4 17 264 630 22385 630 17182 22385 5000 17385 12977
13 1981 4 18 288 424 21485 424 17606 21485 5000 164.85 14402
14 1981 4 19 “312 439 20612 439 18045 20602 5000 15612 157.51
15 1981 4 20 336 098 180.77 18045 18077 5000 13077 168.80
16 1981 4 21 360 0.68 163.37 18045 165.57 5000 11557 17879
17 1981 4 22 - 384 469 150.16 18045 150,16 5000 100.16 187.44
i8 1981 4 - 23 408 445 140.65 18045 14065 50.00 20,65 19528
19 - 1981 4 24 432 195 13420 180.45 0.00 19528 |
20 1981 4 25 456 331 12899 180.45 0.00 19528
21 1981 4 26 480 358 13054 180.45 0.00 195.28
22 1981 4 27 504 543 12746 18045 000 195.28
23 1981 4 28 528 1514 11518 180.45 0.00 19528
24 1981 4 29 552 4.5¢ 10642 18045 000 19528
25 1981 - 4 30 576 399 99.43 180.45 0.00 19528
26 1981 5 1 600, 348 8798 18045 000 19528
27 1981 5 2 64 404 8138 180.45 000 19528
‘28 1981 h) 3 648 9.57 1574 180.45 0.00 195.28
29 1981 5 4 672 783 7161 18045 000 19528
30 1981 5 5 696 1.83° 6894 180.45 0.00 19528
31 1981 5 6 720 2287 6196 180.45 0.00 195.28
32 1981 5 - -7 744 1887 7228 180.45 000 19528
33 1981 -5 8 768 6.17 . 10245 18045 0.00 19528
34 1981 5 g 792 1283 12096 180.45 D00 19528
35 1981 5 10 316 1390 10282 18045 0.00 195.28
36 1981 5 if 840 477 111.89 180.45 600 19528
-~ 37 1981 5 12 364 4.50 -119.50 180.45 000 19528
38 1981 5 13 ‘888 6.53 11005 ‘180,45 0.00 19528
3% 1981 5 14 912 1617 13210 18045 0.00 19528
40 1981 5 15 936 1.43 15131 18045 000 19528
41 1981 5 16 960 1147 12644 180.45 0.00 19528
42 1981 5 17 984 847 13633 18045 0.00 19528
43 1981 5 18 1008 £03 12848 180.45 000 19528
44 1981 5 19 1032 973 11282 13045 0.00. 19528
45 1981 5 20 1056 1.03 106.87 180.45 0.00 19528
46 1981 5. 21 1080 003 5985 180.45 0.00 19528
47 1981 5 22 1104 91.96 18045 0.00 19528
© 48 1981 5 23 1128 34.89 180.45 0.00 195.28
- 49 1981 . 5 24 1152 78.95 180.45 000 19528
50 1981 5 - 25 1176 76.09 180.45 000 19528
o ) S 27116 180.45 195.28
Basin Catchment Area= 3260 (km2) .
Rainfall Duration from the Beginning to the Centroid (Tp)= 128.466 (hr)

Ruroff Duration from the Beginning to the Centroid(Tr)=

Duration of Rainfall{D)= 336 (hr)
Basin Time Lag(Lg)= 83.5659 (hr) -
Accum. Rainfell Depth= 13045 (mm)
Accum.Runoff Depth= 59.9004 (mm)
Runoff Cocfficient= 33.20%

77 -

212.032 (hr)



Table 6.10. 1982-Flood Observed at 1JG1

Count - Year . Month  Date  Accum. -Basin  Rumoff.. Basin. Accum. Runolf  Base . Lhirect Accum,
: Time Rain  at1JGI  Rain Rain atlJGl Flow Runoff Voluma
. (mm)  (m3¥s) (mm) (mm) (m3fs) (m3ls) (m3/s) {mil.m3)
1 1982 11 5 0 1245 8Li4 ‘ . 0.00 0.00
2 1982 11 6 24 1331 ..89.56 0.00 000 . 0.00
3 1982 11 7 48 623 114.70 . 0,00 000 - 0.00
4 1982 11 8 T2 76l 11470 0.00 000 . 000
© 5 1982 1 9 % 890 12195 0.00 0.00 0.00
6 1982 1 - 10 120 161 12197 0.00 0.00 000
T 1982 11 11 144 644 134,20 0.00 0.00 0.00
g 1982 11 12 168 4.00 - 14507 0.00 0.00 0.00
.9 1982 11 13 192 735 14340 000 0.00 0.00
210 1982 i1 14 216 1250 14175 0.00 0.00 0.00
-11 1982 11 15 240 . 350 17242 0.00 0.00 0.00
12 1982 11 - 16 264 475 16374 0.00 0.00 0.00
13 1982 11 17 288 1375 158.32 0.00 0.00 0.00
14 1982 11 18 312 0.01 .- 153.04 - 0.00 0.60 0.00
15 1982 11 19 336 0.26 140.65- 0.00 0.00 0.00
16 1982 11 20 - 360 138 12746 - 0.00 : 0.00 0.00
17 1982 i | 21 384 425 11613 425 425 116,13 " 90.00 26.13 228
18 1982 i1 22 408 6.14 10868 - 6.14. 1039 108.68 90.00 18.68 3.87
19 1982 11 23 432 1699 101,58 1699 2738 101.58 90.00 11.58 487
20 1982 n 24 456 14.03 9731 1403 4idl 9731 9000 731 - 550
21 1982 11 25 .. 480 9.53 11470 . 9.53 5094 11470 90.00 2470 7.64
22 1982 11 26 504 1221 10071 1221 6315 10071 9000 . 1G.T1 8.56
23 1982 11 27 528 2709 10201 27.09 9024 102.01 - 90.00 125 9.60
24 1982 11 28 552 1433 14535 © 14.33 10457 14535 0000 5535 14 38
25 1982 11 29 376 -16.94 19231 1694 121.5t 19281 90.00 102.81 2327
26 1982 11 30 600 543 188.06 343 112694 - 188.06 90.00 98.06 3L74
27 1982 v 1 624 2223 21559 - 2223 14917 21550 9000 . 12559 42.50
28 1982 12 2 648 2414 25746 2414 17331 25746 9000 16746 ' 57.06
.29 1982 - 12 3 672 1333 327.18 . 1333 18664 32718 50.00. 237.18 -~ 7155
30 1982 12 4 696 1393 33270 1393 20057 . 33270 9000 24270 - 98,52
- 311982 12 5 720 0.65 32768 20057 32768 90,00 - 23768 119.05
32 1982 12 6 44 4.84 299.64 200.57 299.64 90.00  209.64 137.17
‘33 1982 12 7 768 1096 286.27 200.57 - 28627 9000  196.27 154.13
34 1982 12 8 792 293 27731 200.57 27731 9000 18731 . 170.31
35 1982 12 9 816 0.00 24345 200.57 24345 90.00 - 15345 - 183.57
36 1982 12 - 10 840 369 21932 200.57.°219.32 8000 12932 19474
37..1982 12 11 864 - 1.89 . 19973 - 200.57. 19973 90,00 10973 20422
38 1982 12 12 888 9.78 '195.55 200.57 . 195.55- 90.00 10555 21334
" 39 1982 12 13 . 912 598 17947 20057 -179.47 90.00 89.47 22107
40 1982 12 4 - 936 590 162.52 200.57 162.52 90.00 72,52 22134
- 41 1982 12 15 960 343 15073 200.57 150,73 90.00 60.73 .232.58
- 42 1982 12 16 984 0.39 14230 200.57 14230 90.00 5230 23710
43 1982 12 17 1008 7.03 13315 200.57 10,00 23710
.44 1982 12 .18 1032 479 12294 200.57 0.00 237.10
45. 1982 12 - 19 - 1056 110 ‘11329 200.57 0.00 237.10
46 1982 12 20 . 1080 1.98 10245 200.57 0.00 237.10
47 1982 12 21 1104 94.81 200,57 000 23710
-48 1982 12 22 1128 06,06 200.57 000 237.10
49 1982 12 23 1152 . 93.58 200.57 000 23710
350 1982 12 24 1176 81.51 200.57 000 237.10
_ S 33270 200.57 231.10
Basin Catchment Area= 3260 (km?2)
Rainfall Duration from the Beginning to the Centroid (Tp)= 544,823 (hr)

. - Runoff Duration from the Beginning to the Centrmd(Tr)-

Duration of Rainfall(D)= - 168 (hr)
Basin Time Lag(Lg)= 174.588 (hr)
Accom, Rainfall Depth= 200.57 {mm)}
Accum.Runoff Depth= 72.7308 (mm)

Runoff Coefficient= 36.26%

- 719.411 (hr)
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Tahle 6.11 1990-Flood Observed at 1JG1 (1/2)

Time  Accum. Git.

Base Direct Accum,

Count  Year Date Runoff Basin $035001 9035013 9035075 2035079 9035233 Accum.
. Time ot1JG1 a1JGI Rain  Rain  Rain Rain Rain Kain Rain  Flow  Food Volume
(feel)  (m34) Ghm)  (mm)  (mm)  {mm). (mm) (mm)  (mm) (mds) (@) (milmd)
1 1990 473 0:00 0 1065 256 221 118 220 042 723 0. 331 0.00
2 19%0 4:00 4 1025 224 221 118 220 042 123 0.00 441 0.00
31950 800 3 G775 189 2 118 220 042 723 - 000 662 000
4 1990 12200 - 12 975 189 221 1.18 2.20 042 123 000 ° 883 0.00
5 15%Q 16:00 - 16 983 194 2.21 1.18 2.20 042 123 000 11,03 0.00
& 150 - 20:00 20 . 980 . 192 o221 118 2.20 042 723 000 1324 0.00
7 1930 44 0:.00 24 - 995 201 3.44 6.18 1.90 1.80 0.62 672 . 16.68 0.00
8 1950 . 4:00 28 920 199 344 6.18 '1.90 L0 0,62 672 - 2013 0.60
9 1990 8.00 32 9.83 194 344 6.18 1,90 1.80 0.62 672 2357 0.00
16 1590 12:00 36 990 199 3.44 6.18 1.90 1.80 0.62 672 - 27.01 . 0.00
11 1990 16:06 40 1610 213 344 618 1.50 1.80 0.62 672 - 3046 20000 13.22 0.1%
12 1550 20:00 44 - 1045 U7 344 618 196 1ER G.62 672 - 3390 200.00 1691 0.A3
13 1990 45 0:00 48 1045 240 5.62 568 - 625 570 923 123 3952 200.00 40.05 1.0t
14 1990 4:.00 52 1063 255 5.62 5.68 6.25 ‘570 923 123 4514 20000 5475 180
15 1990 . 800 56 . 10.80 269 562 5.68 625 570 923 123 5076 20000 69.21 2.80
16 19%0 12:00 60 - 1093 - 281 5.62 5.68 6.25 570 223 123 5638 20000 80.86 3.96
17 1990 16:00 6 1070 261 562 - 5.68 6.25 570 223 123 - 6200 200,00 60.64 4,83
13 1930 20:00 © 68 1058 251 5.62 5.68 6.25 570 923 123 6762 200.00 50.61 :5.56
19 1990  4f6 0:00 72 1060 252 147 1.17 0.90 202 057 272 63209 20000 - 5225 631
20 1990 4:00 76 1160 345 147 1.17 0.90 202 - 057 272 7057 20000 14522 8.40
.21 1990 2:00 8D 1250 448 147 . 17 0.90 2.0z 0.57 272 74 200000 247774 1197
22 1990 12:00 84 13.50 585 1.47 117 Q.90 2,02 057 272 7351 200,00 38525 1152
23 1990 16:00 88 ° 1365 608 1.47 117 090 202 0.57 272 7489 20000 40820 2340
24 1990 20:00 92 1365 608 147 117 0.90 202 057 272 1646 20000 - 40820 20.27
25 1990 47 0:00 96 13.85 . 640 3.15 033 . 533 0.00 795 212 0 7961 20000 43677 3561
26 1990 4:00 100 1340 570 315 033 . 533 0.00 195 212 8275 20000 37030  40.94
27 1890 8:00 - 164 ° 1300 513 3.15 033 . 533 0.00 795 212 B590 20000 3322 - 4545
28 1990 1200 08 1275 480 115 (.33 533 000 7.95 2127 8905 20000 27969 4948
29 199G 16:00 112 1245 442 3.15 0.33 533 0.00 1.95 212 9219 20000 24154 5296
a0 1992 20:00 116 - 1225 417 3.15 0.33 533 0.00 795 - 212 9534 20000 21735 0 56.08
31 1990 48 0:00 120 1220 411 226. 433 122 008 503 0.63 - 9760 20000 21145 5913
32 1990 4:00 ‘124 1225 T 417 226 433 122 0.08 5403 063 9986 20000 21735 6226
.33 1990 8:00 ©128 1233 - 427 226 - A3 122 908 503 - 063 10212 20000 22691 6553
M 1999 200 132 1255 434 2% 433 1.22 008 5m 063 10438 20000 2540f 6918
35 1990 16:00 136 - 1280 486 226 . 433 1.22 008 503 063 10664 20060 28626 73.31
36 1990 20:00 140 1298 510 226 - 433 1.22 0.08 5.03 063 10890 20000 31048 7778
37 1950 49 0:00 144 1315 534 1.44 1.00 042 4.28 033 ° LI8 11034 20000 33413 8259
38 1950 4:00 148 1340 570 1.44 1.00 042 4.28 033 L8 NL79 20000 37030 §1.92
39 1990 8:.00 152 1355 593 144 100 042 428 033 - CLIE 1i323 20000 39283 G338
40 1990 12:00 156 1340 570 144 © 1.00 042 4.28 033 118 11467 20000 37030° 9391
41 1950 16:00 160 1333 560 144 1.00 - 042 4.28 033 118 11612 20000 360.00 104.09
42 - 19%0 “20:00 64 12967 500 1.44 100 042 4,28 0.33 118 117.56 20000 29961 10841
43 1990 410 00 S168 0 1268 4T) 384 87 - 033 7497 423 0.68 12140 20000 - 27058 11231
44 1990 4:00 172 - 1255 454 3.84 . 687 033 7.07 423 068 12523 20000 25401 11596
45 1850 8:00 176 1250 . 448 3.84 &.57 0.33 707 4,23 068 12007 20000 24774 .119.53
45 1950 1200 180 1260 460 354 .87 033 1.07 4.23 0.68 13291 20000 26033 12328
47 1950 16:00 184 1260 480 334 6.87 033 7.07 423 - 068 13674 20000 26033 127.03
43 1990 20:00 188 1260 46D 3.84 6.87 033 T07 423 0.68 -_[40.58 20000 260.33 130,78
491990  4/11 000 <192 1240 435 091 235 148 053 017 000 14149 20000 23540 134.17
.50 19} - 4:00 . 196 1265 467 0.9 235 148 053 | 017 000 14239 20000 26672 13801
31 1990 8:00 200 13300 527 091 235 148 0.53 0.17 060 14330 200.00 32709 14272
321990 1200 204 1335 563 0.9 235 148 0.53 0.17 DO0 14421 20000 36293 114794
531990 16:00 208 1350 585 on 2.35 148 053 0.17 000 14511 20000 38525 15349
.54 19590 - 20:00 212 1360 600 0.91 235 148 0.53 0.17 000 14602 20000 40048 159.26
55 1950 412 0:00 216 1300 513 1.34 1.00 200 0.28 1.95 145 14736 20000 31322 16377
56 1990 . 4:00 220 1260 460 134 1,00 240 028 195 145 14869 20000 26033 167.52
57 1990 8:00 224 - 1223 415 L34 1.00 2.00 0.28 1.85 145 150,03 200,00 21498 170.61
58 1990 1200 228 - 1215 406 134 1.00 2.00 028 1.95 145 15137 200.00 20561 173,57
5% 1990 16:00 232 1220 411 134 1.00 200 .0.28 195 145 15270 20000 21145 176.62
60 1990 20:00 236 . 1240 435 134 1.00 200 028 195 145 15404 20000 23540 180.01
61 1990 4413 0:00 240 1243 439 1.17 0.18 0.67 233 1.67 102 15521 20000 - 239.08 18345
62 1990 . 400 244 1250 448 E17 0.18 0.67 233 1.67 102 15639 20000 24774 187.02
63 1990 8:00 U8 1223 485 1.17 0.i8 0.67 - .233 1.67 102 157.56 20000 21498 1%0.11
64 1990 12:00 252 {210 400 1.17 0.18 067 - 233 1.67 102 15873 20000 19983 19299
&5 1990 16100 256" 1205 394 . 1.17 0.18 067 233 1.67 102 15951 20000 19411 19579
66 1990 20:08.0 260 1195 383 1.17 0.18 0.67 233 1.67 1.02 "161.08 20000 16284 19842
67 1990 4/14 0:.00 264 1178 36422 . 128 0.37 100 1.67 1.85 1.52 16236 20000 16422 20079
68 1990 4:00 268 1170 35569 128 0.37 OO 167 1.85 1.52 16364 20000 15569 203.03
69 1590 §:00 "2712 1173 35887 1.28 0,37 1.00 1.67 1.85 152 16492 20000 158.87 205.31
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Table 6,11 1990-Flood Observed at 1361 (2/2)

Duration of Rainfeii =

Basin Time Lag =

Accurn. Rainfall Depth=
Accum. Runoff Depth= -

Runoff Coefficient=

480 (hr) -

48.865 (br)

234.46 (mun}
83.55 {mm}

3I547%

- 80 -

Count . Year | Date  Time  Accum.  GH. . Runoif Dasin 9035001 $035013 9035075 9033079 9035233 Accum, Base  Direct Accum.
Time a11JGI at1JG1 Rain  Rain  Rain  Rain  Raln - Raln  Rein  Flow Food Volume
. (fezt)  (m3f)  (mm)  Qwy)  Gum)  (mm)  (me) - (mm)  (mm) (m3fs)  (m3fs) (mil.m3)
70 1990 12:00 276 1168 - 353.58 1.28 0.37 1.00 167 @ 185 1.52 16620 200.00 15358 200.53
7 1990 16:00 280 1153 338.02 1.28 037 . 100 167 1.85 152 16748 20000 13802 209.51
72 1990 20:00 © 284 1155 34007 1.28 037 1.00 1.67 1.85 1.52 16876 20000 140.07 211.53
73 1990 415 000 288 1155 340.07 150 242 400 107 000 00D 17026 20000 14007 21355
199 4:00 292 1142 32693 1.5¢ 242 4,00 1.07 0.00 0060 171775 20006 12693 21538
75 1990 #:00 296 11,37 321.98 1.50 242 400 107 0.00 0.00 17325 20000 12198 21713
76 1990 12:00 100 1130 31513 1.50 242 4.00 1.07 0.00 0.00 17475 20000 11513 21879 .
17 19%0 16:00 304 11.25 31031 1.50 242 4.00 1.07 0,00 000 17624 20000 11031 22038
18 1090 20:00 308 1148 33295 L5 242 400 107 © 0.00 0.00 . 17174 20000 13295 22229
79 1990 4/16 0:00 312 1143 1279 1.96 1.48 0.67 1.62 3.05 297 - 17970 200,00 127.93° 224.14
BO 1950 4:00 316 1130 31513 156 © 148 047 1.62 3.03 297 18165 20000 - 11513 22579
81 1950 §:.00 320 . 11.23 30839 196 - 148 0.67 1.62 3.05 297 18361 20000 10839 22035
82 1990 12:00 324 1118 30364 136 148 0.67 1.62 308 291 18557 20000 103.64 22585
83 1950 . 16:00 328 1L15 30081 1.96 1.48 0.67 1.62 3.05 297 18752 20000  100.81. 23030
B34 1990 20:00 332 1115 30088 1586 148 (XY 162 31.0% 297 (18948 20000 10081 23175
85 1990 417 0:00 ‘336  11.65 350,43 131 250 000 0.00 4.05 0.00 19079 200.00 15043 23392
36 1999 : 400 340 1195 38284 131 2.50 0.00 6.00 405 000 19210 20000 18284 236.55
R7 1990 8:00 344 11.95 38284 131 2.50 0.00 0.00 405 0.00 19341 20000 13284 23018
38 1950 1200 33 1210 39983 131 250 000 000 - 405 000 19472 20000 19983 24206
89 1990 16:00 352 11.85 37181 1.31 2.50 0.00 0.00 4.05 000 19603 20000 17181 244,53
%0 - 1950 20:00 336 1150 334%7 13 2.50 000, 000 - 405 - 000 19734 20000 13497 24643
91 199G 4/18 000 - 360 -11.25 31031 1.86 875 0.00 0.00 0.57 0,00 - 19920 200,00 11031 248.07
92 1990 4:00 364 1135 320000 1.86 875 050 o000 . 057 0.00 20107 20000 32004 24879
93 1990 8.00 368 . 11.43.327.93° 1.86 875 .. 000 000 0.57 0.00 20293 20000 12793 25164
54 1950 12:00 372 1120 30533 1.86 .- 875 .00 0.00 0.57 000 20479 20000 10553 232016
95 1990 16:00 376 - 11.00 286.%6 1.86 875 000 . 000 657 000 20666 20000 . 8696 25441
o5 1990 2000 380 1120 305.53 -1.B6 875 - 000 .0.00 0.5 0.00. 203,52 20000 10553 - 25593
97 1990 . 4119 ;00 384. 1L10 296.15 0.53 1.58 .62 o7 0.00  0.37 20005 20000 9615 25731
98 1950 - C 400 388  10.90 27759 0.53 1.58 062 - 0.07 000 - 037 20057 20000 710 258.44
99 1990 8:00 392 - 10.80 269.21 0.53 1.56 - 0.62 0.07 000 | 037 21000 20000 . 6921 25943
100 - 1990 12:00 396 10.75 26450 0.53 158 - 062 007 0.00 037 21063 200,00 . 6450 26037
101 1990 L 16:00 400 10,67 258.10 0.53 1.58 . 0.62 007 0.00 037 21115 20000 ° 5810 261.20
102. 1990 20:00 404 10.60 25226 - 0.53 1.58 0.62 0.07 0.00 037 21168 200.00 52326 261.9%
103 1990 - 4720 0:00 408 - 1055 248.14 . 007 0.35 0.00 0.00 0.00 0.00° 21175 20000 - 48.14 26265
104 1990 4:00 . - 412 - 1048 24246 0.07 033 0.00 0.00 0.00 000 21182 20000 4246 26326
105 1950 8:00 416 - 1042 237.66 0.07 035 0.00 0.00 0.00 0.00 211.89 20000 37.66° 263.80
106 1990 12:00 420 . 1037 233752 007 035 8.00 0.00 0.00 000 21156 200.00 33,72 264.29
107 1990 16:00 424 1033 23060 0.07 0.35 0.00 000 0.00 0.00 21203 20000 3060 25473
108 19%0 20:00 428 1028 22073 007 0 035 .0.00 000 000 000 21210 200.00 2673 265.11
109 . 1990 4721 0:00 432 1027 22597 108 . 0.08 000 2.10 240 067 21315 200.00 2597 126549
110 1950 4:00 436 . 1027 22597 1.05 0.08 0.00 210 2.40 0.67 21420 20000 2597 - 265.86
111 1990 800 - 440 1023 22292 1.05 0.08 0.00 2.10 240 0.67. 21525 20000 2292 26619 -
112 1550 12:00 444 1023 22292 1.05 008 0.00 210 240 067 21630 20000 - 2292 26652
1131 1990 16:00 448 1020 22065 1.05 0.08 0.00 2,10 240 0.67 21735 20000 - 20,65 266.82
114 1950 20000 - 452 - 10.20. 220.65 1.05 .08 0.00 2.10 2.40 0.67 21840 200.00 20,65 267.12
1151950 422 000 436 1020 22065 .- 045 000 037 0.00 1.87 0.00 21885 20000 . 2065 26741
116 - 1950 4:00 460 1020 22065 : 045 0.00 0.37 0.00 1.87 0.00 21929 20000 20.65 ~267.71
117 1990 B:60 - 464 1022 222.16 Q45 000 937 000 187 — 000 219.74. 200,00 2216 268.03
118 19%0 12:00 468 1025 22444 045 000 037 0.00 1.87 0.00 22019 20000 2444 263.38
119 1990 16:00 412 1025 22444 045 000 037 000 1.87 000 22063 20000 2444 26873
120 19% 20:00 476 - 10.27 22597 045 0.00 037 0.00 1.37 0.00° 22108 200.00 2597 269.11
1211950 4R 0:00 480 - 1030 2287 0.00 0.00 000 000 003 Q00 22108 20000 2827 269.52
122 19%0 : 4:.00 484 10,30 228.27 0.00 0.00 0.00 0.00 - 000 - 000 22108 20000 2827 269.92
123 19%0 3:00 483 1027 22597 0.00 0.00 000 0,00 600 000 22108 20000 2597 27030
- 124 1990 12:00 492 1027 22597 0.00 0.00 0.00 0.00 0.00 0.00 22108 20000 - 2557 270.67
125 1990 16:00 496 1025 22444 000 0.00 0.00 0.00 000 000 22108 20000 K44 N0
126 1990 20:00 500 9.97 203.82 0.00 0.00 0.00 0.00 0.00 0.00 221.08 200.00 3.82 271.08
127 1990 4724 0:00 304 9.88 197.49 253 0.10 0.00 247 0.60 858 231 2.0
128 .19%0 4:00 508 988 19749 2.23 .10 0.00 247 0.00 858 22554 “271.08
129 1950 8:00 512 9.85 19541 223 0.10 0.00 247 - LW B.58 22177 CTN0E
130 1950 12:00 516 9.80 191.98 2723 0.10 0.00 2.47 0.00 .858 "230.00 271.08
131- 1999 ' 16:00 520 970 18525 223 0.10 0.00 247 000 . B5E 232723 271,08
132 1990 2000 524 963 18063 223 040 000 247 000 - 858 33846 271.08
133 1990 425 0'00 528 9.58 17739 . . : . : : | 208
. 23446 287.50 17610 20100 31660 191, 10 23440 “271.08
: Bssm Catclunent Area= 3260 (km2) ) ’ ‘
Rainfall Puration from the Beginning to the Centroid (’I'p)u 144.551 (hr)
Runoff Iuration froin the Beginning to the Centroid (To)= - 193.416 (hr)



Table 6.12 Unitgraph for Magwagwa Darn

Time % of qx G5

(hr) (Lg +D/f2) /vol (m3(/lsac)
0 0% 0 0
12 | 23.47% 16.00 - 114.45
24 46.94% 29.00 207.44
36 70.41% 23,00 164.52
48 93.88% 15.50 110.87
60 . 117.35% 10.80 77.25
72 140.82% 7.60 54.36
84 164.29% 5.20 37.20
96 187.76% 3.40 24.32
108 211.23% - 2.00 ' 14.31
120 23470% 1.25 894
132 258.17% 0.73 . 5.22
144 281.64% 0.45 3.22
156 305.11% - 0.26 _ 1.86
168 328.58% 017 1.22
180 352.05% 0.10 0.20
192 . 375.52% — —

204 398.99% — —

216 422.46% _— —

228 445.92% — 3 -

240 469.39% — —
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Table 6.14 Estimated P.M.P. Pattemn

Rainfall Excess (mm)

4,32

Day Day - { Rainfall Excess (mm)
0.5 6.06 155 - 13.80
1.0 6.06 16.0 10.80
1.5 6.06 16.5 10.80
2.0 6.06 17.0 9.00
2.5 6.06 17.5 9.00
3.0 606 18.0 4.56
3.5 - 6.06 18.5 4.56
4.0 6.06 19.0 6.12
4.5 6.06 19.5 6.12
50 6.06 20.0 6.12
55 5.76 20.5 3.42

60 576 21.0 3.42
6.5 576 21.5 3.42
7.0 576 22.0 3.42
1.5 5.76 22.5 3.42
8.0 3.42 230 3.42
8.5 3.42 23.5 5.6
9.0 3.42 24.0 5.76
9.5 3.42 24.5 5.76
10.0 5.42 25.0 5.76
105 6.12 25.5 5.76
11.0 6.12 26.0 6.06
11.5 16.62 26.5 6.06 .
12.0 16.62 27.0 606
12.5 11.82 27.5 6.06
13.0 11.82 28.0 6.06
13.5 13.80 28.5 6.06
140 13.80 29.0 6.06
14,5 - 49,98 29.5 6.06

30.0

6.06

15.0
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Table 6.15 Estimated PMF Inflow at the Proposed Magwagwa Dam

Day . Q (m3/s) . Day Q (m3/s)
05 269 - 155 17000
1.0 395 16.0 1,526
15 ' 495 16.5 1,402
2.0 562 17.0 1,287
2.5 609 17.5 1,181
3.0 642 180 1,049
25 664 || 18.5 898
4.0 679 19.0 809 -
45 _ 688 19.5 ' 766
5.0 693 200 ' 743
5.5 693 _ 20.5 696
6.0 689 1210 630
6.5 685 21.5 580 .
7.0 o682 220 - 545
75 R 680 225 524
8.0. - 652 23.0 509
8.5 602 1235 525
9.0 563 240 56T
9.5 - 537 24.5 602
10.0 : - 518 25.0 625
10.5 536 25.5 642
11.0 . 583 26.0 657
11.5 622 © 265 : 672
12.0 769 270 682
12.5 1,005 275 ' 689
13.0 1,137 - 280 ' 693
13.5 1,163 28.5 : ' 696
14.0 1,194 29.0 L 698
14.5 1,656 29.5 699
15.0 C 1,921 30.0 _ 700
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‘Table 7.1  Suspended Load Sampling Records at 1JG1

DY Gange Height Discharge Weight
‘ ' < (m) (m3/s) {ton/day)
26/1/48 1.14 520 3.74
13/2/48 1.04 _ 330 1.85
27/2/48 1.01 2.30 228
25/5/48 1.32 080 14.22
1775048 1.40 12,70 49.63
26/514% 131 950 25.57
6/6/48 1.65 23.50 104.20
14/6/48 367 3466
28/6/48 1.74 29.00 87.77
91148 2.41 98.50 o 387.80
72451 - 1.68 25.30 124.50
26751 1.80 32.50 " 24820
13/9/51 238 94.00 555.20
10/4/51 171 26.80 103.50
6/9/52 241 98.50 643.20
- 9/8/52 1.97 45.20 334.50
20/10/52 1.76 29.70 121.60
112453 119 610 1677
16/3/53 © 096 ' 220 228
20/4/53 1.23 740 19.09
21/6/53 147 15.30 57.86
25/1/54 1M 330 9.61
19/5/54 - 1.90 39.40 178.81
24/5/54 207 55.50 . 45409
21/6/54 227 79.10 44136
512455 125 780 57.13
. 5[9455 1.69 2600 469.25
19/9/55 230 83.40 818.61
13/9/56 250 : 263.24
157 . 134 10.50 28.62
211457 1.35 10.80 22.28
2/4/57 1.36 11.00 31.96
2572457 122 690 18.89
25/3/57 1.14 520 10.95
41457 131 9.40 18.64
2204457 - 95.8 1273.22
516157 . 1483 763.41
13/5/57 - 1229 365.91
20/5/57 . 86.8 32175
6/3/57 . %66 1142.48
17/6/57 . 140 44235
157 - 1011 526.49
8/5/57 . 230 £6.80 1308.50
241557 201 49.35 281.09
9257 2.23 7536 385.15
30/9/57 148 2572 85.39
14110757 1.45 15.44 5222
200158 112 623 13.96
14/5/84 - " 066 1.00 41.05
15/6/84 066 1.00 2090

28/6/84 061 0.76 46.25
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" Table 7.2 Suspended Lbad Sampling Records at 1JG3

DM/ Yr Gauge Height - Discharge . Weipght
C . {m) {m3s) {ton/day)
19/5/80 ‘ 2.32 : 56.80 C 116225
24/6/80 1.87 43.50 44958
1977480 : 2.25 : 53.90 373.12
20/11/80 0.70 © 1570 15715
22/9/34 1.82 25.00 98.63
10/5/84 1.69 19.40 .o 20497
16/11/84 137 17.30 . T3I2
23/11/84 : 1.18 133 42.85
31/85 031 . 640 28.98
4/10/85 3.40 55.40 .. 78150
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Table 7.3 . Suspended Load Sampling Records at 1JG4

Dy/MfYr Gauge Height - . Discharge Weight

) (m) (m3/s) {ton/day)
22/9/84 ©199 25.90 97.34
10/5/84 S 184 1910 155.07
23/11/34 1.53 13.60 38.20
12/7/84 : 1.69 18.10 244.94
1/11/85 1.32 $.20 . 44.58
18/1/85 1.23 7.60 18.92
25/1/85 1.24 720 26.53
22/2/85 102 410 163
22/3/85 1,14 6.30 1557
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Table 7.4  Suspended Load Sampling Records at 1G5

DAYy Gauge Height - Discharge © o Weight
; m - (mys) (ton/day)
6/8/34 0.58 - 10.10 2670
30/8/84 1.08 35,60 18897
W154 1.04 . 33.00 120
21/9/84 (.80 . 24.30 . 86.27
10/5/84 085 2320 o8I0
1511785 066 . 1400 7226
23411785 0.67 © 1430 4291
20/11/85 0.71 164 13324
12/6/84 070 15.10 12692
20/12/84 090 920 . 11146
1110485 © 0,60 9.90 130
174185 054 7.80 26.49
24/1/85 051 T 650 13.96
21/2/85 0.48 4.00 6.94
31785 060 8.00 19.73
3785 0.51 6.10 30.89
21/3/85 052 550 17.60
471085 _ 1.38 ' 69.40 986.55
5/4/85 1.50 £6.40 365.38
S/10/85 1.48 .70 668.24 .
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Table 7.5  Suspended Load Sampling Records at 1JD3

DyMfYT Ganuge Height Discharge Weight
. - (m) {m3/s) _{ton/day)
15/7/80 2.55 49.10 254.07
19/8/80 2.16 21,30 97.02
24/9/30 . 216 21.00 33.53
1911/80 1.90 1150 ) 50.14
14/5/84 0.77 740 20.38
15/6/84 0.75 6.30 ' 3526
28/6/84 0.70 2190 18.16
30/8/84 1.19 239 228.86
9/12/84 ' 1.15 21.20 i 47.64
21/9/34 1.04 1650 93.00
28/9/84 ) 0.9% 1230 C 2460
10/5/84 1.03 16.00 50.46
15/11/84 0.83 9.90 30,07
22111/84- 0.81 8.90 19.64
127684 - 0.81 840 : 45.52
20/12/84 : 0.91 1210 18.81
110185 . 0.73 6.60 16.26 -
17/1/85 ' 0.69 500 ) 23.33
24/1/85 0.67 470 1646
21/2/85 0.65 ’ 290 18.05
28/2/85 0.70 3.40 a.10
3785 0.64 . 2.80 5.07
21/3/85 0.68 4,50 14.09
4/9/85 1.10 20.40 386.16
26/4/85 1.76 61.10 626.04
S5/4/85 . 1.66 53.50 402.93
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- Table 7.6 - Suspended Load Sampling Records at 1JF8

D/M/YT Gauge Height . Discharge Weight
' {m) {mys) . (onfday)

1475/84 046 EETR 13.85
30/8/84 065 - 940 . 4503
21/9/84 059 6.70 _ 36,91
28/984 . 0.50 370 9.86
1075084 - 0.55 _ 5.30 © 1466
15/11/84 0.46 3,50 S 3604
22/11/84 0,50 . 3.50 2265
20/11/34 053 49 S 10701
12/6/34 : 0.50 : 4.10 150.90
20/12/34 . 078 . 13.00 - 5359
1/10/85 0.45 330 11.08
1711485 039 200 . 459
24185 0.36 , 170 . 573
21/2/85 034 . 1.20 5.42
281285 037 | 120 923
343785 , 0.43 : 290 28.61

21385 . 0.32 1.20 -4.75
18/4/85 _ 1.71 5210 383.30
26/4/85 : 1.61 57.40 178.04
5/4/85 1.18 . 2820 . .- 15039

50/35 098 . © 1640 13803
24/5)85 .- 127. . 3270 . .- 49067
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Table 7.7  Sediment Inflow in the Magwagwa Reservoir

Al the 1JG1 Station - Sediment

Year Average Accum, Daily Max = Inflow into Annual
Discharge Sediment Sediment Magwagwa Denundate

Volure Inflow Reservoir Rate

{113fs) (1000m3) (1600m3) (1000m3) (mm/year)

1946 40.69 31266 - 208,50 0.094
1947 6071 1082.20 46.58 1033.20 0.327
1948 19.60 181.52 331 173.30 0.055
1949 15.36 126.45 2.52 12072 0.038
1950 21.13 183.41 252 175.10 0.055
1951 51.08 725.05 17.67 692.23 C0219
1952 4810 702,69 . 18.63 670.88 0.212
1953 746 3428 035 32.73 0010
1954 2608 268.16 454 256,02 0.081
1955 2527 - 26221 437 250.34 0.079
1956 48.15 57330 6.63 547.34 0.173
1957 . 444 61585 14.18 58797 0.186
1958 25.19 23642 7.07 22572 . 0.071
1959 2437 220.14 3.63 210,17 : 0.067
1960 -33.00 413.64 4.68 . 39492 0,125
1961 5833 1148.09 3224 1096.11 0.347
1962 - 66.25 985.65 23.61 941,03 0298
1963 64.20 1138.78 , 24,59 1087.22 0.344
1964 60.63 S99 47.80 928.18 0.294
1965 21.96 203.83 618 - 194.60 0.062
1966 36.60 42529 10.74 406.04 0.128
1967 36.63 425.02 578 . 405,78 - 0.128
1968 66.25 1007.22 25.89 961.63 0.304
1969 24.90 21454 7.65 204.82 0.065
1970 60.70 834.07 10.24 796.31 0.252
1971 39.44 48335 7.57 461 .47 0.146
1972 3058 306.92 425 293.03 0,093
1973 37.14 386.72 659 . 369.21 0117
1974 44,03 559.65 12.55. 53431 -0.169
1975 44,61 58533 2.02 558.83 0177
1976 2645 - 267.00 5.01 254.91 0.081
1977 70.20 107345 16.28 1024.85 0324
1978 7947 1298.23 33.67 123946 0392
1979 47.04 557.50 : 6.35 532,26 0.168
1980 24.73 234.08 342 223 48 0.071
1981 T 4727 638.85 18.02 609,93 0.193
1982 - 50.83 16151 24.42 727.04 0230
1983 43.72 512,79 . 846 489.58 0.155
1984 17.05 122.66 4.00 117.11 ©0.037
1985 47.18 610.40 8.74 582.77 0.184
1986 21m 16467 1.46 15721 0.050
1987 36.41 431.61 11.37 412,07 0.130
1988 62,18 905.65 14.45 864.65 0.274
1989 50.73 631.52 . 602.93 0.191
1990 - 79.61 1232.01 L= 1166.69 0.369
Average = 4204 55681 - 531.39 0.168

Note: (1) . Estimated sediment volume includes the bedload
which is assumed to be 20% of the suspended load,
Note: {2) Estimate of sediment in 1990 is included by October,
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Table 8.1 List of Existing Water Absiract Permits (1/2)
River Name of Permil Holder Tasued Hepired Purpose of Water Abstruction .
Name Date Date  Domestic PublicTap Minor:  Industry Hydro- Generd  Others  Tond
. Water  Water  Irrigation Power Irdgaten Amount
‘ M) (YD) V) ) W M) ) )
Kiptiget  Buret Tea Coampany 54711012 20149718 0.00
Kiptiget  Land Limiued V. TH0N0  8S5A1 025 035
Kiptiget  Coservater of Forest 63/5731 88/5/31 021 0.21
Kiptiget  Richard Arap Kooch 36871 2003614 0.06 0.06
Kipsiget  Conservater of Forest BAG/14  84/1231 005 005
Kiptiget  Kimatel Amp Buido 807246 2004725 0.00
kiptiget Marinway Chepkweny 0.00
Kiptiget  Kipkering Arap Chumo B6MT 2011311 002 0.02
Kiptiget _ A.H. P, Co, Etd. ST/5/8 92518 _0.00
Sub-iotal : 0.60 000 000 D00 000 000 - 000 040
Kipsonoi - Frendrick Kipkemoila 51005 80/7/31 0.50 0.50
Kipsonoi  Manaret F.Co.Socy 6608114 91986 0.57 0.57
Kipsoriod © Braest Nomnan Lanyon B8 BSI6N0 0.04 0.70 075
" Kipsonai ~ Kibuget F. Coop, 80012031 013 0.13
Kipsonoi - Brooke Bond Co., Lid. 99/10/8 007 0.07
Kipsonei - Seit, Fund Trustee 68520 B 028 0.01 029
Kipionoi ~ Kimuszi x. Kibigen. eys  ssnaal 0.00
Kipsonoi  Seti. Fund Trudtoss ' . .00 0.00
Kipionol . Sett. Fund Trustess G3MI5 93P il 0.1
Kipsonol ~ Kipsigis A. D. Council 55/4/14 0.00 0.00
Kipsond © . - _ 1811173 0.00
Kipsonoi otk Water Supply 68/6n 93600 11446 114,46
Kipsonci  Ngoina Tea Estale SHIA3 831281 026 0.26 0.52
Kipsonel = Ditrctor of Agriculture ~ - : 91145 005 0.05
Kipsonoi  Michael Carlos Bird s8Ap1 83241 0.13 0.13
Kipsonei  Setilement Fun Trust 67/6/30  83/12431 0.00
Kipsonoi  Maritim Arap Sei 67828 92AM 0,00
Kipsonoi KenyaFruits Proc, Lad. 877327 934326 _ 007 : 007
Kipsonoi  Kiptulwe Ranch & Farm ~ TU8/16  95/673 1.55 ' © 005 1.60
Kiponoi  Pyfethrum Marketing Board 8477112 771116 ' 0.00
Kipsonai  Kipkosch Arip Langat A3 986RT 007 0.07
Kipsonod  Setik Tea Co., Td. - B/125 20031025 - 016 .16
Kipsonoi  Kipkeke 124, 78005 1979 0.26 026
Kipsonol ~ Kipewit Scoondery School 0.57 057
Kipsonoi  StmusiK. Arap Chumo 8643 2010/6/28 0.00
Kipsonoi - Kiplangat Arsp Maina £6/5/13 87/SH3 0.00
Kipsonol  Kimngeno Arap Siege & 1. 87/102 20121012 0.04 0.04
Kipsostol  Nelson K. Heter 89/5/5 04505 010 . 000
Sub-loual - ' 11936 000 0.0t 103 .. 600 0.00 005 12046
e LF.A, Green. .56/ 8IL2B1 0.00
T Milirms Fammers Company ~ 75/827 84712/ 0.00
Tare Lands Lud. 53 83 0.00
Ttare Haraka Farmers 696110 851281 0.00
hare . Kongod Famm Limited TG BSAZAL 0.00
hure Lands Limited WONT 831281 0.00
Tare Broock Bond Licbig co.Ltd. 87/403 92443 240 17.712 i20.12
e Lands Limited CTSBRO 81N 0.00
Ttare Haraka Limited 50130 88Apt 0.00
Tuare Haraka Limited HINT 88AAL 0.62 0.62
Ture Agricultura] Sext, Trust €5B/5  9URAL- 036 0.36
Tare Set-kobor Farm 758020 - 30/5A1 0.26 0.26
Trace Agricultural Trast 632115 330/8 0.00
Tar Agriculmrs] Trust 62625 8531 0.00
Iare Consarvation of Forest ey 415/ 0.05 0.05
Tiare Kipsigis Country e 99109 0.01 0.01
Tare Kiptangas Labosso S TeNG TEL4 : 0.00
Ture Divisional Forest Office ~ 8643 . 894373 007 0.07
Itars Chuma Arap Maritim 761278 . 7198 : 0.00
Itare George Langat BIM22 20040244 . 005 005
Teare Komunykwony Water Projec 84/3/6 ) 9281 ) 9281
Sub-tota! 96.62 000 000 - 000 1772 - 000 090 21434
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Table 8.1 List of Existing Waler Abstract Permits @
River Name of Permit Holder Tesuad Eepived Purpose of Witer Abstruction’
Name - Date Date Deonestic Public Tap  Minor Industry Hydro-  General Others  Total
Wsater  Water Irrigation Power Irmigation Amount
— Oy (YoM}  (fs) i) 1) /sy . Of) Qfs) 5] )
Chemoxit Henry E.Lesh Koskel 6P 9ARM12 0.04 0.04
Chemosit  5.Chepiweny AXalya  76/1/13  R0OSPD 017 0.17
Chemesit  K.C.C.Kibeneti Watsr Supply 71/6/2 S611127 ) 0.8 0.18
Chemosit  Togat Tea Factory IS8 9810118 0.51 0.63 114
Chemosit  Joseph X Arap.Cheruiyot  86/6/6 - 2011/6/6 0.07 0.16 0.3
Chemosit  Joshua A.Chereroii BET sy 0.03 0
Chemosit_ Solomos Chepkwony & KKG88/8/5 0385 0.02 002 .
Sub-total : - . 084 0J8 000 0.63 016 000 000 1.81
Sambret  Broock Bond Licbig Co.Lid. 87/43 924473 053 0.53
Sumbret  C.C. of Kipsigis 9725 - 5%1 0.02 0.02
Sub-total . 053 000 000 000 000 000 000 055
Sixi Wochi Estates TBIPA 9343730 0.00
Sixi Kaitet RF. Coop.School  72/818 - 937731 0.5% 0.58
Sist Seit F. Trustees 715630 95455 033 033
Sisi SetF.Tnistees TRT 96186 0.00
Sisi B. Kenys Eattes 553025 20011117 0.00
Sisi Simeon Nyachas. ISPN0  9IAAS 0.09 : 045
. Sub-total ) LOO D00 000 000 000 000 000 100
Songon  Arimi F.C.S.Lud. 84728 . 200612731 021 021
Songon  Chokererin Farm Limited 847726 2030/5/5 0.08 0.08
Songen  Landstid B23R4 824126 0.06 0.06
Songon  Setdement Fund Trust I5MA9. 84251 019 0.19
Songon  Kenjockeity Estate - 5611219 811231 0.24 024
Songea  Agricultural Development Ce85/10f17 . 20071231 0.00
Songon  Agricultural Development Cc71/5/12 . $2712/31 0.00
Songan  Kemukasegiki Farmiers 4925 §7/1,4 0.00
Sengen  Kimusagild Company 750123 8IA2AL ) 0.00
Songon  Lands Limited TAE 4131 030 0.30
Songn  Francis Arap Maiyo, 75430 831201 066 0.66
Songon Mot Faom Coop. Sec.  BORBAS 8471201 61065 610.65
Songen  Kongoi Fann Lid. AL 4N 0.0% G.0%
Songom  Sestlenent Fund Trust 76/44  q4na31 0.00
Songon  Wakaruays Estate Lid. 80/6/11  85/1231 0.26 0.26
_Sengon  Mis: EM.Abraham 78201 0.24 0.24
Scagon  Boron Farm AD.C. 60331 §5/12/31 0.55 0.55
Songon  Agricubwral Dev. Coop.  70A1/11  BERAS 0.00
Songon  Land Limited 73506 - RIPML 0.00
Songon  Lands Limited 64 30/ 0.08 0.08
Songon  * Francie Arep Maiywa 44 81A0 0.00
Songon  Sctt.Fund Trusiee TBALNS 8828 0.00
Songon  SettFund Trustes 06 812/ 1.14 L14
Songon  Dkumbi W.Project BELE 9RR 164 104,
Songen __ Christopher G.Njeru 350118 001 0.01
Sub-iofal . 61572 000 000 000 000 000 000 61579
Sio6 AHP.Co.Lid. S8/523 8351281 1.09 0.79 1.87
sa0ss A.HP. Co.L1d, 6511116 90n1A1 0TS 0.62 138
stose AJLP. Co.l4d. 6816 93pN% 041 041
Sub-total - 226 000 0.00 141 000 000 000 366
Sondu Luthersn Church of Kenys 689725 013 013
Sondu  Kipsigis A.D. Council 531414 ' 0.00
Sonds Settlement F. Trustee S7811 821251 005 0.05
Sondu - Agriculwral Dev. Coop,  72/4/26 7343726 114 i.14
Sondu  Agrcultare§. Trustee . 62/623 997318 026 0.26
Sordu  ASTun 6371219 88/12/31 0.10 0.10
Sondu  Luthorn ChurchMatongo 639725 938730 013 0.13
Sondu Andrew Ckiri 805724 . 0.00
Sub-total : 1.81 000000 000 000 600 000  L§l
TOTAL §3883 018 001 307 11788 000 005 260,01

.03
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Figure 4.1 List of the Rain Gauges in the Sondu River Basin (1/2)
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Figure 4.1 List of the Rain Gauges in.lhc Sondu River Basin (2/2)
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§ta. No.0034024 S1a.No.5035001 $taNo.9035003 $1a.No.5035013
Data Period : 1928 - 1964 Data Period : 1924 - 1988 Data Peried : 19035 - 1986 Data Period : 1917 - 1988
Anuual : 1439 mm —_ Anuual : H63% mm Anuual 1 1858 mm Anuual + 1382 mm
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