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1. Sunmery

Tor trree creas in Kenya tables are given to estimnte the seasonal and monthly
=infrll probability if datas on average rainfnll per season or month are
available. The differences between the sensons and between the areas are
discussed, while some points of caution for apnlying thc tables for erep »ro-
ducfion are mentioned.

2. Introduction

While compiling climatic information for the Kindaruwa soil survey (Brounm,1974,
1975) it became clesr that especially for the land evaluction part of that
survey, information on seasonal rainfnll reliability was required (Luning,1973).
In the literature some publications have been found denling with rainfall
probability in Baet Africa(Manning,1950,1956;Glover and Robinson,1953a,1953b,
1954; Glover et al, 1955; Kenworthy and Glover,1958; Kenworthy,1964; Dowker,
1963; Walker and Rijks,1967; Huxley et al,1969; Lawes,1969 and Brown and Cochcmé
1973). None supplied the information required, though some of the publications
treat also the subject of seasonal reinfrll probobility. Most of the popers
contain lengthy statistical discussions, Except for some mnps 2t a scnle of
1:6,500,000 in Kenworthy and Glover(1958), none of these publications presents
any maps, graphs 6r tables which cdn be used for the eva}untion or estimntion
of seasonal or monthly roinfnll preobability.

For estimating the probability that a certain amount of rainfall is exceeded
during a season or month, the method of ranking the secgonal or monthly roinfrll,
ns for instance deseribed by Koch(1973), was used, The probability data were
plotted agninst average rainfall and it was found (Braun,1975,1976,in prep,) that
the probability of ezceeding specific rainfall amounts wé$ wollecorrelnted with
average rainfall, ‘ :




i.8 the relationship between probzbility and avercge rainfall is of much
significance for assessing agrieultural potenticl or the risk of crop failure
end becouse there are substantinl differences in rrinfall probability between
the three areas, it secemed worthwhile to publish the seasonal rainfall probe
ability tables of the threc areas in oze report. Some applicctions of the
tebles in the form of maps are given by Br-un(1975,1976, 1977, in prep.)

3. Method

From rainfall data books (ELMD,1974,1966) or from dnta available ot the sest
Lfrican Meteorologiczl Department, Kemyn Regiona2l Headquarters, the monshly
roinfall datn were copied from as mny years o8 possible and for as m~ny
stations as data were available in each of the study zresa. The stzations used
in each arec are mentioned in the appendix. For each stction in the East-
centrnl arec the rainfall of the months March, .pril and Moy (the so-called
long rains) ond October,November, and December (short roine) was added up for
each year,. These scusonal tot:ls for each stotion were ranked separately for
the long and short rains, From such ranked totols per season once can estimte
the probability that specified seasonal totals will or will not be exceeded
For example, if there are 5 out of 20(25%) Farch-Muy seasons with a rainfell
less than 100mm, 6 out of 20(30%) with less than 1>0mm, 9 vut of 20(45%) with
less than 200mm, 11 out of 20(55) with less than 250mm and 17 out of 20(85, )
with less thon 300mm and, assuming that there is no change in climate and that
the 20-year period is representntive, one oan conclude that the probability
o recoive less than 100,150,200,250 and 300mm is 25,30,45,55 and 85/
respectively.

The probabilities to receive more thon 100, 150,200,250, end 300mm will be lower
for a station having an average r~infall of 200mm than for a station with an
average of 300mm., One might, for exsmple, find th~t the probabilities to
receive more than 100,150,200,250, and 300mm are 75,70,55,45 and 15% respec-
tively for a station with an average of 200mm while the values 100,80,75,55 and
40% are found for a station with an average of 300mm.

The probability to receive more tha 100mm per season was for each station plotted
agninst its average rainfall mer senson., Through points an S-shaped curve

was fitted by eye. Similar S-shaped curves were obtained when the proba-
bilities to receive more than 150,200,250mm etc. were plotted against avercge

seasonal rainfall.
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From the set of eysefitted eugyves the relevamt imtervnls were read and put

in tcbular form., This precedure was earried out for the periods HarcheMay
(long reins); October<December (short rcins) and the monthly rainfsll in
Enst-centril Kenya, for the periods A-ril-iugust(rainy season), September-
larch (dry sezson), September-December (enrly dry secson), Jomary-Merch

(1ate dry senson) and the monthly rainfall in North-western Kenya and for the
periods Lpril-June (1ong rainy season), July-September (extension rainy season,
dry season), October-December (short rainy secson) and the nonthly rainfall

in the Coast region.

4e Besults ond discussion

Ia table 1 an exnmple is given of the unranked and ronked three-monthly totols
of the rainfall stntion Tseikuru. Below the ranked tobles is given the cvernge
(sum divided by 20) and the median (10 seasons with more and 10 se~sons with
less) rainfall, Noteworthy is that for the March-May veriod the nedian is
higher thon the average which means that at Tseikuru there are more March-luy
secsons with above-average roinfall than with below-cverage rainfall. This

is zzceptionnl. Generally the medi~n is lower than the nverage as shown by

the October-December period. This means thot in genercl below-average roinfall
is occurring more often than above-aver:ge rrinf-11 (or in other words: = few
se~sons with very high rninfall push the average up). At the bottom of tnble 1
is indicated how the probulity velucn ere obiniped fron the ronkoed reinfrll-

d ta,

Fiz 1 is an exauple of the S-shaped curves which are ohtained when the proba-

Lility velues of the monthly rainfall are plotted agrinst the average monthly
rainfall. Each wonth is represented by two small dots (25 and 50mm), two big

dots (125 and 150mn) and two triangles (250 and 300mn), see for instance at an
aversge rainfall of 315mu,

The relationships between average rainfall and the probability to receive more
than specified amounts of rainfall in specified time periods and areas, are
given in the tables 2 to 12, At the bottom of each page with tables an exanple
of how to use the tables, is given. In the tables it can be seen that the
probability to receive an amount of rainfall which is higher than the average
rainfall, is nearly always lower than 50% (there are two values of 50 and one
of 51 in tables 5 and 6) and is sometimes as low as 32. (table 4). This means,
as has been remarked above, that there are more seusons or months with below-
average rainfall than there are with above-average rainfall.
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Sejarate tables of raisfall probability have been given for seasonal rninfell
and monthly rainfall, since it was found that the seasonal rainfall probability
dist;ibution is different from the monthly rainfall probability distribution
(eompare for instance tables 2 and 4). It iz empasized also that the depend-
able (=757 probability te be exceeded) seagonal rainfall cannot be estimated
by adding up the dependable rainfall of the months of the saszson. Thus one
should not add up the dependoble rainfall for HMarch, 'pril and hay e eatimate
the dependable rainfall for the March-May scason. There agpcars hovever, to
be 2 linoar relationshin between the two. For 7 stations with a tetu] of 14
geasons in East-central XKenya 4t 25 fovnd thaé the sorgon:l dependsble

(=75%. probability) rainfoll (Y) is related o the su= cf the depondaile r..i‘-
fall of the nonths of the season, (sum X), 'hu nypvroximate equation Y = 1,20
x sum X + 25 is valid for sum X(in mm) between 100 .ud 450. Similarly it was
found for 7 stations in East-central and 12 stations in North-western Kenyn
that the annual dopendable rainfall (Z) is relnted to the sum-of the monthly
dependable r~infall (sum X), The approximte equation ¥ = 1,18 x sum X + 220
is valid for sum X (inm mm) between 250 and 1200.

Trr Bucb-couinl lgy. coparcte rainfall probability tables have ba:n given
for e Mrcheity porisi (long reins; trisble 2) and the October-December
roviod {suort rains: v:vle 3), beecuse it + > .e-rn that the probability dist-
ribution in the long and short rais ic difiercmt i{:c. t.blz 13 which ir nan
amlgamntion of tables 2 and 3). In the Lo, 1.£t cormes of tauble 13 the
probabilities are higher for the short than for the long rains while in the
rest of the table the probabilities are higher for the long rcins then for

the short rains. The practietical significnnce is that for low rainfall
averages the short rnins nre more reliable than the long rains. For averages
of 400mm and higher all the probability percent~ges in tebles 13 are higher for
the long rcins than for the short rnins. On theorctical grounds it can be
argued thot somewhere in each row the percentrges for he long rains should be
lower than for the ghort r~ins cnd this is lilely to occur in the "t-il" cbove
receiving amounts higher than 500mm which is not shown in table 13. This
phenomenon is demonstrated in table 14 which is compiled from tables 5 and 6:
left of the stepped line the probability values ~re higher for the period
lLpril-lugust while right of the line September - March shows the highest valueo.
Lleeg in t~ble 15 which is o combination of dato from tcbles 9, 10 and 11 it

can be seen that the probability distribution of the rninfall is different

in ezch of the seasons.




Thnt the rainfall probability distributions for the Basi~contrsl, North-western
and Censt region are different is probably best demonstrated by table 16 which
is a combination of the dota given in tables 4,8 and 12, Table 16 shows that
the lorth-wostern region has the highest probability of receiving rainf-11
~iounts up to the average rainfall (e.g. 387 comparcd with 32 and 34% for 25um
~veraze; 95,86,64 and 445 compared with 86,67,53,41 and 92,74,56,41% for 100ar
nvarosc) and generally has the lowest probability for receiving rainf:oll arounts
r.bove the aver:ge roinfall., The differences in rainfall probability betwcen
the Cocst nnd the East-central region are genernlly smnll. They vary for

iffereont average rninfall amounts and expected rainfnll amounts.

~nen orrlying the data given in the tobles it should be reclis.cd th-t apart
fre= - vori-tion of plus or minus five percent (see fig 1) twc other 18pects
shzuld be token into sceount if the auount of rainfall necded for crop produc—
ticn is considered. Firstly, it has to be empasized thnt generzlly sone roin-
icter is lost for crop production through surfice runoff. Ceccondly, it has

to "e realised that becruse of the concentr-tion of th: rainfall 2t the beginning
¢f < roiny senson,-in Bast-central Kenyn 50% of the taree-nonthly rninfall
cv..2s In the first 22 dnys (Braun,1975),—generally part of the rainfall is
an.v ilable for plant growth because it infiltrates beyond the rooting zone of
we S0l crops.  The proportion of the rainfnll which is unavoilsble depeads
on the distribution of the rainfall, the water holding capacity ond depth of
t2 scil, =nd the rooting depth and root density of th: crop. From the abeve
it will be clecr that the omount of rainfall needed for proper crop growth is
generilly lor er thon the evaporative demand of the crop. It is not possible

¢ zive a zeneral quantitative rule indicating how ruch rore rninfall is needed.

Ln extensive ex-mple is given below to show the use of the tables.

Exnriplo:
.- crop with a growing period of 90 days and a wrter requirenent of 300:m
in the chort roing and 320rnm in the long rains is to be grown in a locality
in ¥nchnkos district with an average rainfall of 270mm in the long roins

nnd 350nm in the short rains (e.g. Kampi yo Mawe).

izt is the vrobability to receive enough rainfall for the crop nssuming thnt
there is no surface or sub-zurface runoff?

lonz roins: t-ule 2; nverage rainfnll 270mm, required rrinfell 300mm;
interpolate between 28 and 44 = 349 (or once -er 3 se sons)

skort rains: table 3; awverage rainfall 350mm, required rainfnll 320mm;

interpolate between 55 and 40 = 490 (or once per 2 sc.sons)




- B

What is the probability to receive enough rainfall for the crop assuming that
there is 25mm surface runoff and 25mm sub-surface runoff?
long rains: table 2; average rainfall 270mm, required rainfall
300+25+25+350mm; interpolate between 18 and 31=247
ahort rains: table 3: average rainfall 350um, required rzinfnll
320+25+25=370mm; interpolate between 40 and 29 =36F
vhat is the probability of a crop water deficit of at lenst 100mm, assuming
that there is 25mm surface runoff and 25mm sub-surface runoff?
long ruins: table 2; average rainfall 270mm, required 300--1004
26425=250mm; interpolate between 42 and 5¢ =4S ; 100-49=517
short rains: table 3: average rainfall 7%50m:, required rainfall
320-100+25425 =270mm; interpolate between 69 and 55=637: 100-63=
376
hat is the probability to receive enough water for the crop if the growing
period is 115 days; the water requirement 350mm and 375mm; the average rainfall

over %% months 275mm, for the long rains and 370mm for the short rains;

surface runoff 25mm, surface runoff 25mm?
long rains: table 2; average rainfall 275mm, required rainfall
350425+25=400mn; interpolate between 12 and 21 =17 short rains:
table 3; average rainfall 370mm, required rainfall 375=25=25= 425mn;
interpolate between 29 and 20=24.5%, interpolate between 38 and 29
=33,5%; interpolate between 24.5 and 33.5 =29
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Tzble 1: The seasonal rainfall (in mm. ) at Tseikuru (©0.38004) from 1951 to
1972 (1950 and 1970 are miszing)

Ranked
ir.rch-iay Oct-Dec March=lhy No. Oct-Dec
1951 379 523 T 1 121
1952 8z 121 42 2 137
| 1953 7 138 46 3 138
f 1954 184 165 60 4 145
L1955 170 315 82 5 165
1956 180 259 101 6 206
L1957 294 357 170 7 219
j 1658 277 228 180 3 228
; 1959 218 137 154 ) 288
. 1661 60 958 218 10 259
\ | 1062 264 291 228 1 276
\ ;‘ 1963 271 544 264 12 291
| ¢ 1964 228 330 271 13 315
. 1265 46 219 276 14 330
‘;_ 1566 t12 145 277 15 357
| 167 287 506 287 16 506
icea 411 573 294 Y7 523
{ 1569 276 206 379 18 544
| _ 157 101 228 411 19 5773
1972 42 2176 42 20 953
Average 209 326 209 326
g lledian 223 267
; March-May; the probability to receive more than
: 50 1 150 200 250 300 350  40Cmm
L[f' 17:20 15:20 14:20 11:20 9:20 3:20 3:20 2:20
] 85% 1% 10% 55% 45% 15%  15% 10%
October-December; the probability to reccive more than
50 100 150 200 250 300 350  400mm
20:20 20:20 16:20 15:20 11:20 8:20 6:20 5:20

1008 1004 80% 75 55% 40 307  25%
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Table 2: Rainfaly expectation (in %) in relation to the averaze rninfall fo;
the period MARCH-MAY (long rains) in Meru,Embu,¥achakos and Kitui
districts (i.e. the area south of the equator ti11 2%0 South and
from 37°%Rast +i11 38%4c. 5).

the probability to receive more than
average 100 150 200 250 300 350 400 450 500mm

reinfal] is
200mm 47 54 38 23 15 AN

- 250 86 70 56 42 28 18 12 1 3

[ 300 B 8 T2 59 4 3 21 14

' 350 B 92 -85 4By g my 23 15

. 400 10 91 2 84 (72 5845 3. 23

| 450 100 99 96 89 8 69 57 43 34

E 100 100 98 9@ 87 g9 6s 56 44
50 100 100 99 95 91 g6 7 69 56
600 100 100 100 97 95 91 g5 s 69
£50 190 Y00 100" 99" ngr " g5 v my ap
Zable 2:  PRainfall expectation (in 9) in relation to the average r:zinfall for

the period OCTORER-DECEMBER (short roins) in Meru,Eubu, Hachakos
and Kitui districts (i.e. the area south of the equator ti11 2°30's
and from 37°E and 38%0'%),

the probability to receive more than
average 100 150 200 250 300 350 400 450 500mm

rainfall is

100am 45 18 5 1 0

150 90 46" 23 " 4p 4 1 0

200 89 70 44 27 19 T 4 1 0

250 M 8 62 43 25 16 19 5 1

300 9% 9 98- 08 RT 1G. p 5
i 350 9995 85 69 WE s 29 20 19
. 400 100 96 88 78 66 b2 . %8 pgy iy
- 450 100 98 91 g 13 65 50 38 28
. 500 100 99593 B9 48 s 39

£50 100 100 95 o2 g8 g 11,58 . 49

600 100 100 97 o5 o 85 T8 68 58

Lxample: See top of next page.
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Zxzople: for a loeality with an avernge March-ilay roinfall of 500mm the
orobability to receive 350mm or more rainfall during the period larch-lay

is 80.; for o loeality with an average October-December rainfnll of 450mm the
probability to receive more than 450pnduring the October-December period

is 5. (or 8/10 and 5/10 sexsons resp.)

Table 4: Rainfall expectation (in %) in relation to the average rainfall per
MONTH in Meru,Machakos and Kitui districts (i.c. the nren south of
the equator till 2°30' South and from 37°Bast till 38°40' East).

the probability to receive more thon

average. 25 50 75 100 125 150 175 200 250 300mm
reinfall. is -
25an -, WL LN . ol EIEEo

50 68 3-35 20 2 8 5 2 2 0

75 T 255 % (25 %8, 2 6 2 0
100 88 007, BF L 4505080 13 2 10
125 9208, 6 Sh o aR B0 AN TR T 2
150 G686 M- 7 7085 T Kb 28 2 6
175 9992 .85 '16.:-66 .53 4y =29 39 41
200 10096 91 5 B3 78 68 52 " 38 2T 16
225 100195 88 0 80 72 61 .48 35 22
250 100 97 92 8 178 69 58 45 28
275 100 99 95 89 83 76 66 53 35
300 100 97 .93 @88 &8 T2 59 42

Example: the average rainfall during the month of April 2t Embu is 275mm;

thon the probability to receive more than 50mm in hpril is 100/, more than

100rm 95%, more than 150mm 83%, more than 200mm 66 and more thnn 300mm 3550
(which is equivalent to 20 per 20, 19 per 20, approximately 17 per 20, 13 per
20, cnd 7 per 20 April months re pectively).
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Teble 5: Rainfall expectation (in %) in relation to the avera—e¢ rninfall
for the pmeriod APRIL-AUGUST in North-western Kenya (i.e. the area
formed by the triangle Nakuru-Busia-Lodwar), especially Trnns-Nzoin
=nd West Pokot districts

the probability to receive more than
200 300 400 500 600 700 800 900 1000 mm

aver ge,
rinfz1l is
100zn & 2 0
4 200 47 16 3 - 0
300 85 49 15 3 0
J 40 99 g2 .42 1708 2. Q@
-i 500 100 96 78 39 20 10 1 0O
L 60 10 99 95 71 42 235 10 2 0O
700 100 99 91 T2 46 25 10 2
. 800 100 99 91 75 48 26 1"
| 900 100 99 92 73 50 29
L : 1000 100 99 89 73 51
‘ 1 Tnble 6: Rainfall expectation (in .) in relation to the nverage rninfall

for the weriod SEPTEMBER-MARCH in north-western Kenya (i.e. the
area formed by the triangle Nakuru-Busia-Lodwar), espocially
Trans-Nzoin and West Pokot districts

the nrobability to receive more than

averige, 50 100 150 200 250 300 400 500 600 700 800
rinfall.

is
20060 9 81 63 45 28 18 3 0
250 99 91 79 63 43 30 9 O
300 100 97 91 78 60 44 19 4
350 100 99 97 90 75 60 32 11 0
400 100 100 100 g6 87 76 4T 22 e 2 0
500 1000 99 9% 74 47 28 14 3
600 100 100 90 68 48 31 14
¥ 00 100 $¢ 85 65 50 32

k- ~ Example: the average rainfall during the period APRIL-AUGUST at Kitale is 700rmn;
- then the probability to receive more than 400mm is 99., more than 500mm 91%.,
more than 600mm 72%, more than 700mm 467 and so on.
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Table 7: Rainfall expectation (in %) in relation to the aver-ge rainfall
; during the periods JANUARY-MARCH or SEPTZI B2R-DLCL/RER in northe
3 western Kenya (i.e. the area formed by the tricngle liakuru-Busin-
; Lodwar), especially Trans Nzoia and West Pok .t districtc
the probability to receive more than
avernge, 50 100 150 200 250 300 350 400mm
reinfall., ts
50nn 40F B BT 4 AT B
100 T 48 .28 . 13 6 1 0
J50 86 67 46 28 15 6 1 )
200 9 R 66 49 %0 - 15 6
250 9 -9t 82 67 .49 20 15
300 100 96 91 8 66 47 30. 18
350 100 98 96 91 80 64 47 30
400 100 99 96 89 78 64 47
“ 100 98 95 88 80 64
5C0 100 98 94 87 176 -
I=ble 8: Rainfall expectation (in %) in relation to the average roinfall
per MONTH in north-western Kenya (i.e. the ares formed by the
| _ triangle Nakuru-Busia-Lodwar), especially Trons Wzcia and West
| 3 Pokot districts
the probability to receive more than
OVOTOESs 25 50 75 100 125 150 200 250mm
‘rainfzll. is
‘ k8% wm 3% 15 6 2 1 o
| g x50 70 40 20 12 5 1 0O
TR 84 66 42 26 15 8 2 0
| 100 9% 86 64 44 28 17 5 2
125 98 94 8 63 44 30 10 4
150 100 98 9 81 63 45 18 7
\ ;‘175\ 100 96 91 B0 63 29 12
| 200 100 98 96 90 78 44 2
§77 250 100 100 99 98 75 45

'_mqile: the average rainfall during the month of August at Kitale is 150m~
then the probability to roceive more than 25mn is 100Y, more than 50un 98%,
wore than 75on 92 and nore than 150ma 45¢%(which is equivalent to 50 per 50,49
per 50,46 per 50 and 9 per 20 August nonths respectively).
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Table 9: Rainfall expect~tion (in %) in relation to the nverage rainfall for
the period LPRIL-JUNE at the Kenya Const and its !linterland,
especially Kwale district.

for the probability to receive more thon
avernge 100 150 200 250 300 350 400 450 500 600 700 800 900 107Cmn
roainfall is
200t o5k, 66 149 BN TN e T2 0
250 93 O O 9. .3 1
300 96 85 « T 60N B85 20 1Y 6 2 0
g 350 98 90 9. 69 BEE4D 150 19 12 4 -1 0

400 100 94 85 76 65 By 40 .29 ‘21 11 3 0
450 100 o7 -89 82 h B4 “8% V40 %0 20 9 1 0
500 100 99 95 87 . 8V iR 64 .52 441 29 15 2 0
550 100 - 96 . O 9. B s - 65182 40 25 7 1 0
600 100 98 95 ‘91 B6 "8t /75 63 S50 31 13 2 0

4 650 100 98 95 91 8 8 72 60 39 20 7 2
700 100 993495 " ot.. 85 ¥98 67 47 28 16 7
750 10099 05 9t- ;84 75 57 38 25 16
800 100 99 95 90 82 67 48 37 25
850 i 100 99.:95 87 178 60 49 3T

Table 10: Reinfall expectation (in %) in relation to the average rainfall for
the period OCTOBER-DECEMBER at the Kenyn Coast and its Hinterland,
especially Kwale district.

for the probability to receive more than

sairfily 25 50 75160 188 2ooi 250 300 330 400 450 500 550 G00.m
12%mm 85 T1 58 46 ' 325 24 g 16 10 6 4 1 0

150 9l T8 6T ST +d42- 32 .22 16 12 8 5 2 0

175 96 85 76 66 50 39 27 21 16 10 6 3 1 0
200 98 91 82 T6 59 47 33 24 19 12 7 i 2 0
225 100 96 90 85 4075 &% 38 2.2 15 9 & 2 0
250 100 99 96 9L R ToF 68, 427 %2 2% 16 11 6 3 1
275 100 98 94 :°82% 683 47 B4 25 18 12 7 i =l
300 100 99 96 85 ay: 50 3728 19 . 13 8 4 2

““\ Zznmple: the average rainfall during the period LPRIL-JUNE at Ndavaya is 300:mu;
4 § then the probability to receive more then 100mm is 96%, mcre than 250mm 60

Wt ~nd more than 600mm 2% (which is equivalent to.2! per 25, 3 per 5 and oncc
per 50 LPRIL-JUNE seasons at at Ndavaya respectively).
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Pable 11: Reinfall expectaticn (in §') in relation to the average rainfall
for the periods JANULRY - MARCH or JULY-SEPIIMBIR at the Kenyn
Const and its Hinterland, especially Kwale district

average. the probability to receive nmore than
rainfall.7 25 o0 75 00 450 200 250 300 350mn

25 26 15 b A O

50 G2 42 2% 9.0

75 B0 - 62 0 W2 22 B8 iR

100 90 176 58 38 18 6

125 o5 87 T o] TR, ' S ! 5 1 0
150 98 95 82 68 42 1840 3 0
200 100 99 o5 € 61 34 21 1 5
250 100 100 ¢S5 76 55 35 24 7

7.ble 12: Rainfall expectation (in ¢) in relation to the average rainfall
per MCHTH at the Kenye Coast and its Hinterland, especially Kwale

district

the probability to receive uore than

arernae. 25 50 75 100 125 150 200 250 300 400 500ma
reinfall. - ; J is

250 4% 18 9 5 . 0

e 60 38 21 12 6 3 1 0

75 82 60, #0 254 15 9 4 1 0

100 go 74 56 A% 21 V9 9 4 2 0

125 95 84 69 53 41 29 18 10 H, a ©
150 97 89 T7 62 51 39 25 16 9 5 1
200 99 95 88 177 66 55 43 30 20 12 5
250 100 98 94 88 T79 70 58 45 9% 49 7
300 100 99 97 9 88 "Bt 70 58 46 28 11
400 100 100 99 '97 9 90 719 69 41 25

sxagple: the average rainfall during the month of July 2t Jaz is 75mn; then
the probability to receive more than 25um is 82, mere than 50mm 605, more

th n Tom ¢ (which is equivalent to 4 out of 5,3 out of 5 and 2 out of

July onths respectively).
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T-ble 13: Rainfall expectation (in %) for the LONG and SHORT rains in Zast-

central Kenya
the probability to receive more than

for aver. 100 150 200 250 300 350 400 450 500 mm
rainfall of is

200mm long 74 54 38 ¢ 23 415 9 5 s 0
200mm short BO 70 44 oy s Iy i 4 1 0
3
1

250mm long B6 T0 56 42 l 2848 12 7

250mm short g4 83 62 4% 1126 16 1" 5

j00os long 95 85 M2 wM.lagimy @ A4 B
300ma siort 96 20 T4 { B8 255%9 77119 . 12 5
B
1

350mm long 98 9% ;8 74 59 44 3 23
350mm short 99 _.93 ‘g% - 69. 55 40 29 20 1

400mn long 100 97 92 84 172 58 i SR 5 B
| AQOumm short 100 96 88 78 66 62 38 29 19

450mm long 100 99 96 89 82 69 57 43 4
50m short 100 98 91 €5 778 65 50 38 28

500rm long 100 98 92 87 80 68 56 44
600mm short 100 99 93 89 83 74 . 62 49 39
Co0mm long 100 99 o5 91 86 T8 69 56
~ 550mm short 100 95 02 a8 8l gk 59 49
:
 600mm long 100 97 935 91 8 80 69
£00mm short 100 9% 99 g1 85 ng 68 6B

Table 14: Rainfall expectation'(in %) for the period APRIL-£UGUST (rainy
senson) and the period SEPTEHBER-MARCH (dry season) in North-
western Kenya.

th

the probability to receive more than
for aver, 200 300 400 500 600 700 800mm
rainfall of is
200mu Apr-hAug 47 16 3 0
200mn Sep-lnr 45 18 ;: 3% 0

|

300mm Lrr-Aug 85 49 : 15 o] 0
300mm Sep~Mar 8 44, 19 4 0
400mm Apr-iug 9 82 | 42 17 6 2 0
400mm Sep-Mar o6 ' .76 ' 47 22 8 2 0
500mm Apr-Aug 100 9% 178 .39 20 10 1
500ma Sep-Mar 100 ‘o5 4 ' A7 “2B W4 3
600mm Apr-Aug 100 99 95 T : 42 25 10
GO0 Sep=lar » 100 90 68 ;48 31 14
700mr Apr-Aug 100 99 9 g2.. 46 - 25

700mm Sep-Mar 100 99 8% 65 ' 50 32
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Tuble 15: Rainfall expectetion (in &) for the periods APRIL-JUNE, OCTOBER-
DECENBER, %JULY~SEPTEMBER at the Kenya Coast,

the probability to receive more than

for average 106 150 200 250 300 350 400mm
rninfall of ' i 3 is _ .
200 Apr-Jun 88 664G L5820 9 2
200 Oct-Dec 76 59 47 o o 24 19 12
200nc. Jul-Sep 85 6f CREE AT A 8T 4
250y Lnar-Jun 0F T8 e BN B8 1 21 9
25011 Oct-Dec 91 SR - R M O I
250t Jul- ap o5 76 55 35 24 T -
304 Lpr=Jun 96 - B5." 71 60 45" 33 -
300rs: Oct-Dec 96 | ‘BE. . 67 BD BT 28 =
300 Jul-Sep - - - - - - -

Tnule16:  Hainfall expectation (in %) per MONTH for the East-central, North-
western and Coast region of Kenya

the probability to receive more than

for nverare 25 50 7% 100 125 150 200 250 300mm
rioinfall of is

2 Lest-C 32 15 7 1 0

25111 North-d 38 15 6 2 1 0

25.1 Coast S4B 9 5 2 1 0

5000 Bast-C 61 38020 Mg iR B - @

50ry: North-d TO 40 20 ja B 1 0]

50:m Const 60 - 38 21 12 6 % 1 0
75mu Bast-C 77 - 53 .36 25 ¢ 18 - 12 2 0

T5un Korth-W 34 66 42 265 45 8 2 0
75:m Corst £2 60 40 25 . 19 9 4 1 0
10011 Bast=C 86 67 53 41 30 20 T 2
100rn North-U 9B 86 ki 7, PR - LS 5 2 o
100ru1 Coast 92 74 56 4t . 2% 19 9 4 2
125man BEast-C g2 178 66 55 " 42 30 14 7 2
125111 North-W 8 94 81 63:° 44- 30 10 4 -
12501 Coast 9% 84 69 B3.. 4% . 29 18 198 5
150nm Bast-C a6 86 77 67.: 55 . 41 21 12 6
150rm Yorth-i 100 98 Qg2 81 6%+ 45 - 18 7 -
1501 Coast 97 B9 - TPt 82 1VBETA9 250V 9
20051 Sast-C 100 96 91 83 T4 64 38 27 16
200ts: North-4 100 100 S8 06 .00 T8 44 2% -
20911 Cozst 99 Oy 188 TI iSRG 55 43 -0%0 20
250mn Lnst-C 100 ~ 100 ST 92 -+ 85 8 58+« 45 28
250y North-./ 100 100 100 100 99 3] ™ 45 -
250 Coast 100 98 94 BB 79 M0 ' B8 4% 33
3G0ma Bast=C 100 100 100 g7 - 9%:: 88 T2 59 42
3001 North-W - - - . = s =~ o= =
300 . Coast 100 99 97 95 88 81 70 58 46




Lppendix:

89, 37000
90457002
7
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28

37

T2
103
104
110
112

G14 35000
2
3

5
51.%7001
3

a3

10

12

13

14

20

Glossary of the stations whose

41 Seasonal roinfall Egsj:gggggal Kenya
¥oru 1931-1960 91.37021 Okio
Tarm turm 1931-1960 28 Matiliku
Marang'a " 1931-1960 22 Kasikou
Enbu 1908~1972 40 Matungulu
i tubiri 1933%-1972 45 Iveti
Makuyu 1931-1972 53 Mitubiri
Tana Power Station 1032-1972 71 Mokeveti
Kiritiri 1940-1972 75 Ulu
Kevote 1945-1972 74 Kithinani
Rombia 1946-1670 75 Xanpi ya .
torinduko 1955-1972
linchange 1958-19T1 76 Yatta B2
Tobere 1955-1971 78 Joooit
e 19551972 91,38000 Kitui
Ka tzo 1641-1972 1 Mutoro
Mavokoni 1946-1972 45 Mg
Mringi 19541972 3 Kitud
Tseikuru 1951-1972 4 SOEbo
I goneni 19541971 5 Migwani
Konza 19%1-1960 6 RKanziko
Kilioa Kiu 1914-1972 2 Neo
Karmthanga 1931-1960 B° Mul
Machakos 1894-1972 19, ke
Kiu 1931-1960 Hyaham
Chanie Est. 1931-1960 92.37000; -Helcindu
Potha Bst. 1921-1972 2 Kibwezl
Kangundo 1932-1972 3 Sigba

rainfall data have been used

Mawe

1931-1959
1936-1972
1943=1971

1941=1972
19421971
1038-1972
1951-1972
1936-1960
1952-1971

1953-1972
1953-1972
1956-1472
1904-1971
1642-1972
1946-1970
1946-1972
1940-1970
1942-1972
1942-1972
1942-1972
1942=-1972
1950-1971
19511972
1931-1960
1931-1960
1931-1660
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Lunendix:
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42 Monthly rainfall East-central Kenyn

floru
Maranga
Embu
Firitird
Kevote
Ronbin
Kotze
Mwingi
Kermthanga
Machakos
Chania Est,
Thikn
Kithipnni
Tatta B2
Katumnni

Kitui

(only March,Aipril,Mey,October,Noverber,Decerber)
" (only May,November)

(only Merch,Lpril,Mey,October,Novenber,Decenber)
(only Lpril,Novenber,December)

(only Lpril,Novomber)

(only April,November)

(only 4pril,November
(only Noverber)

Glossary of stations whose rainfall data have been used

from 1931-1960

Lodwar
Endcbess
Kapenpurin
Kipkoitet
Kitale
Krkanega
Turbo
Mumics
Moi's Bridge
Tambach
Knpsnbet
Kubnrnet
Eldoret

Rurmruti

Hrkuru

3 T a7 Fe y
Kenya Keny
88.34009 Endcbess
88,35004 Kapengurin
5 Kipkoitet
8 Kitale
89.35005 Moi's Bridge
89.34001 Knkanegn (only ipril,May,
lugust
12 Turbo (only Lusgust)
13 Mamias (only April,M&y)
89,35018 Kapsabet (only April,iiay)

20 Kabarnet (only July,iugust)



Sppendix:

Glossary of stations whose rainfnll dat

L1 Seisonal roinfall Kenva Coast

G2 42000
1
5

93+ 3¢ 006

Hipini
Lam

ditu
Mazeras
Hilifi
Sarburu
lokaning
Ihlindi
Kuzle
Monbasasg
Ranisi
Gazi
Vangn
Msaubweni
Kinzngo
Tiwi
Morbass L,P
Kinango punp
Mwangulu
Ndavnyn
Muhaks

I reroe
Wan

Ohi 11ba

Kikoneni

Lungalungn

1931-1968
19311972
1930-1972
1930-1 969
1530-1972
1936-1975
1953-1975
1930-1972
1931-1975
1931-1975
1931-1975
1931-1975
1943-1972
1943-1972
1948-1975
1945-1975
1946-1975
1948-1975
1949-1975
1949-1975
1050-1975
1949-1975
1953-1975
1953-1975
1956-1975
1955-1975

a were uscd

C 2 lMonthly roinfall Yenya Cecast

92.40000 Kipini

1
93.39000
94.39001

2

3

4

Larm
Mazerns
Kurle
Mombasa
Ranisi

Gazi






