5, ZaL—YarvETILDEE

5.1, REEBHEEMECLEGSIaAL—2avETIL

ARRES T, WA E T v BEEHKOKICE TV, & 61T, KINETHITT V2B L,
TFIUATIab—va IV,

REEB OB 2 Z[E L7 MWEA T 7 ¥ =7 FOFENME 21T 5 72dI12id, ek
L7zt i ae, IR EOZEALOBIROBAMEZ MR T 20 EZNH 5, £, FITEDE

ATIE U 4 Sl FTRE 7R HERE A R BT & FEA,

MHTE DBERD D, SBIT,

Al & RERE KBRS rTRE B D AL 2 I A 7RI O FHIZ2AT O BENRH S,

= 51 RIEZEHOHXELXEZETAHA-OICBENVELLE VI aAL—YI3IVETIL

BT €7V REHTHNDET L v ab—va UERO BB XY
%
it T & 7 1 SHER €7 /L KA U T RO D 2 ki
BAFEFH « BARIE ., FOIRY | DW\WTC, SBAMEZ MR LoD oIz E
WP - E PR CER S | T 5,
2485, =7 2EKEJR 2030 | T, BHEOKIRE, REF
THREXRIZET ML I | OB R L £ 7 Ak U T2 i
D, WvnEE L 725,
HEWER K DKINZZE | AKINECET v (RRICAFRZR L) | KD 2 Z Kb U 7o) i s 5D
VA% SAPROF THEf S AV72Rfonic | &, HERErTRERE 2 RF RV TR 92 =
YU C Il & Thiba # A | & COKINEOFHMIIOSN 154 L T 5,
DRTRE . HEIEAG G AT RE & 2 5F A
AR
KN & T HE T DSSAT SAPROF Tl FEAE D PRI E % T
FA%E4 . University of Florida | (2, #M 72 = 7 ML VI 5
fitt 2~ & 72 % DSSAT | fEftEfEA R L CRAEDOINELHE L
Foundation (2 X % TW5,
WISF] - BRI EE | SUREBNC K 2 oKRINEOE I, HEE
Tl UCHEIGEFITEZ Y, | HKOUHG FTRER O (LT The <,
K, BE, BHE 7R EOKEOE N
522 BEEBERTDNERD D,
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5.2.

MEBITETILOEE

5.2.1. EEAJIREDEE
5.2.1.1 SAPROF TEEEIWIAIIRET —4
SAPROF THW BT T — Z DWW T L7z, BT —# Db 07 <, 10 HH
ST LT2T —F DBNDAFARETH DL &, T2, R L 1EMDONAL Ka ro 7 55| &

XL L TRE

FHTE 220 LT LT,

® R U TIIT =T LOMEMEIIIET D,

F72)111X. Tana River, Nyamindi River, Thiba River

LTWBRE, EDRIENRNT —H Lo TWB T2, AKa CoRmEENTIC

. Ruamthambi River T& 5,

WEEMFHC L D & Tana River OE/KMEIIBFOKFMETHEA SN TS, - T,
MIS scheme ®/KJRE LTl Tana )l ZFR< 3l & 7> T 5,

® T~ ofh, EF4AWIIOF)IIE LT, Murubara, Kiruthe, Kiwe, Nyakungu, Kiruara River
WD, WMED/NS S ALZEROTAIRE LTIHFHETE R0,

® 2000 FLABE OB EIL, KT K D WJIERBLIFT ST ORI TE 220y (WRMA (2 &

%),
& 52 AITELR
N4 PREBIET, K, R LR
Nyamindi BLIFT - 4DB05 (Nyamindi 58 & T33T) MIS ®#J 15km Tt T Thiba JI| &
FE7K 35K ;K 283.0 km? BT 5,
L& - K 6 m3/sec Tebere section of MIS scheme T
BT — Z F1EHIME © 1981 Nov - 1991 May BEHAKE LTRSS TV D, R
7KI1Z Link Canal I %@ L C Thiba
N2 ST 5,
Thiba BLPT © 4DA10 (Thiba 88 & A1) MIS ®#) 8km it T Nyamindi JI|
KK - K9 353.5 km? EHmT %,
(Thiba # 2 (F#) DK - £ 172.6km2) | Existing MIS scheme THEREA K
IR - K 10 m3/sec ELTHEAENTWAS,
BT — 2 {FAEHI 1967 Mar - 1997 Oct
Ruamuthambi | LHIFT : 4BC05 (Ruamthambir 58 T (FHfE) | M E&NIEFIT/NE < MIS scheme

fH30r)

BRI - K 86 km?

LY & - K 2.6 m3/sec

BT — 2 F7EHIME © 1972 Apr. - 2000 Feb

TORMMIZHE Y BIFFTE 220,

Source: SAPROF Report in 2009

2000 4E LI ORI, SAPROF 2009 12 LV UL FOHFEICLI OVHESNA TS,
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)

® ©

CHCRSNC)

Hit&8HIE2 6, 10 HitEZFHET S

S B OB 247 9. (fF] : Thiba vs. Ruamuthambi, Thiba vs. Nyamindi, Ruamuthambi
vs. Nyamindi)

K BME 2 Bl AU L0 iR 9D, 1996 £ T,

3 MIRODOERKEE ., 3 BEKEBIHFT (Kerugoya, Castle Forest, and Sagana) 7>6 g4
Do

FREKE &R E & OMBIBRZ AT 5,

Di=a X P; +B

Where, Di = Annual runoff of the subject year expressed by million cubic meter
(MCM);
Pi = {a1 X Ri-1+ (1-a1) X Ri} X A = Annual basin rainfall in MCM;
Ri-1 = Annual rainfall of the antecedent year expressed by MCM;
Ri = Annual rainfall of the subject year expressed by MCM;
A = Catchment area in km?;
a, B = Coefficients determined by correlation regression for three rivers;
a1 = Coefficient determined to give the best correlation coefficient (r2)
between D and P.

Item Thiba River Nyamindi River Ruamuthambi River
a 0.71 0.74 0.44
B -71 -120 -46
ai 0.15 0.32 0.18

1997 — 2007 £ F COEELFHEE . Tl B OEEAR L OEIFRIC X 0 #iklT 5,
1979-1996 4 F TOMMT — 16, 10 A& & FPEiiE & DM O EFE T 5,
ROl A LT, 1997-2007 4F £ T 10 HiTE A 1ERT 5,
Thiba & LD &I, HHEIZL Y EFET 5,

Q2=Q1x172.6/353.5

Where, Q1= discharge at RGS 4DA10

Q2=discharge at the Thiba Dam site
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Hydrograph of Mean 10-day river runoff
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Note : Prepared by SAPROF Team

Figure 3.2.4 Mean 10-day Runoff of the Nyamindi, Thiba and Ruamuthambi Rivers

R 5-1 SAPROF THREtSHI-AIRET —4
F— 4 RREDT0D, RENFT — 4 TORBIHTZ BT 1997 FFLUM TR —HH 2 51 & fE L TER LTV 5, BRE
T =4 RO ZNT =5 D5 CRIBFHEIRIE S 5 120101%, %4 Th 575, [RIEEBRBORR D101,
ML &R OB 2 HT5 Z L SEETHY | FIHT2 2 LA TERL,
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5.2.1.2 7 =7 £E/KEIR 2030 DEF TIRE SN ANIRESRANT—42

=7 AEKEPR 2030 TiX, WRMA B L ONMWT X v, WIlfEE (BfE) OB E 2E T
FIHTE 202 REL WD, ZOT—XD 55, MWEA IZEKIENICALE T 2 BLRIFTT —
Z32 DD, TRNENRKBMMNIEFICZVD, HHBITET LOXy V7 L—ra xifRe L
TR+ &L LT,

FIRT 28FTE, LTO 2 & Th 5,

® Thiba
® Rupingazi

SAPROF THRFHIFIH STV 2 BLIAFT, REKE TR CIE SN BLIFT OALERIfR 2 X 5-2 12
BRLTWD, 7ok, BUIPMIEFBHRIT, MEREDSENE TLNRWZD, FoDiREsr
HLOEMTH D, FFIZ, Rupingazi (X, BWADOZIXICTry hEnbded, RO ETOED
DITIETONEEL AR50, ¥ U 7T L— g VOFEBRERT, AVA LY TR ET S &
HEE Sz,

B 5-3 121, 2T COERBHITENA FR T T 72 R LTWD, 2B, 22 TiL, KFlkE
NERLEBRIREOT —X2 % H\\5,
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5-2 MWEA SKEBICEET HBBIAMMER (Fv ) IL—a /RIE Thiba LU
Rupingazi @ 2 i g1)
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5.2.2. SHER £T/L

=T REKER~ AKX —77 o ThiiH L7z SHER €7 V& V5, SHER E7 /bi%, £+
BEOKSEERME, o, #iTKEE e & 2 BRI E S x oo, iS5 R THITT 5
EFETNTHD, WEHRET )V ERERDFTLIE, MR NT A —F 230 < WBRAYICFHRIATRE 7R /N Z
A—HTHERINTND I ETHY ., /N7 A—XOfEIX, BHME, EZERE & g rlE7e b o L7
S TW5D,

KIRFOENTh D | KUBEEEFE T COKRLEREDOEEFMT 5 2 LIk T, +o72et
HE & D,

X 5-4 |2 SHER &7 L OBE&X Z 753, SHER &7 /L Cid, #iIZ X 0 IV OHERE IS 72 5 i
H#& 51, (Discharging Area) & BHIESOEFEK (Recharging Area) (24315 Z & NEBEE L7
STWNWD, ZO7ay753FiE, MFEEOBEZEE 2 i HRRESCRED A A — D12 SN,
TIEETITOND, TEORBRIZE D L ZARKE W,

K 5-4 SHER ETI/IOHMEE (GREFEE & EEE)

523. ETILT—2DEK

52.3.170v4945E

SHER ET VD7 1w 7 3EITIXFTEDO SR THFT 2 Z L 2 AL LTV D, fiHBLAIE
FERNSHIR 23 T L CIEICEE £ 2 iEE) & | &m%%ﬁ % =Rl N mTK&ﬁmmeW
H7e ERFRIFFCEAT 20D TH S, SHER ET L TiX, HFIL77 7y 7N TOLHIK &,
TAKNLZR E " —oDIETEHTHMN, 7 a7 3EIEZEO X DK HRRE T—oD /T A —
2 TRBLITED L) ICEE L THEIT 2,

AR CHESE LT SHER BT /L Cld, 201 D7 1 v 712458 Uiz, K’ 55127 1 v 7 4yEl ok
NERL TS,
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5-5 SHER ETF/LOTJOv Y HEIH
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5232 #hE. RELTENFICET HHE

Hi’E 4> A 1L UNESCO (2 X B WHYMAP (World-wide Hydrogeological Mapping and Assessment
Programme) 12 L A2 ME DA SN\, F7-, RRETIESAMIL, World Soil Information (2
& % KENSOTER version2. 0%IZHDu o, HUE 30, RJg HEEOM A 5-6 TR L TWD,

MWEA (2R3 24K DM 1, A D KA TR I TR Y, BUbOEA 7ZH 5y THKE
MBELTNDZ ENHD, EREOFEA2MKIE L LT Nairobi Aquifer 73&% 575, MWEA IZBF7
DEPHTIE, FRHTEE LI KB OB #IT R0, ROWEH TORKERH L & L, 7V LTI
50m £ TOmAKENRSH D L LTHRIE L,

MWEA (2R84~ 2 8Kk oA 2 28 T >\, EMERY e 2 KENSOTER dFtib K v #&
LicbDEER 5-3 IR LTWD, BE, #ARREZR SIE, BRI R ERN VA, THEREE S
Elx¥ U T L—Ta U TRELE,

& 53 REBLESATORMH

No. FAO soil unit code | +1E5 584 BKRH | ERE BE i
g;ﬂ‘;ﬁk BB, [BEOEMNESAT, WAKERICSL, BHEA
1|HSs Terric Histosols SRR [S1AN 100cmEl |EDQEATHICEFKEICHDEAITHF. KA
53 i Ao ZULV=OIC. BRI D S REIGEL,
F=TAN BARZEORLAOHAIN-EE T, MILKERK, K
2|ANu Unbric Andosols LY, TN 100cmiL |DMRBEEAD B HSREEE<ET, EVLETRE
M. ETHY., BEISHELTLS,
&Ly, free- o - -
N - - 200cmEl |FR<, BRLI-TIE, 7=7 DB TI( RN SF L,
3(NTu Humic Nitisols (Sj::nmg 50-60% D 2GR, T, 30%LLE DY+ EESE,
= (AW RS LM, E1-, A RICRE T H (Excess
4|CMo Ferralic Cambisols  |&Ly, 1AW 100cmEl |watenh ST HETAITHEIND, K RIEFIEREA
M. =< FEBEKELE L.
B, free- _ . -
N - - 200cmil |FL, BEIRLI- 21, 77 DB TR RN SFK L,
5(NTr Rhodic Nitisols g:jllnlng 50-60% D ZE R, T, 209%LLE DY+ EESE,
VUBINEZRERZ D 30% Ll E DT EBO%NC O ESH . REFMETIE
& BIEBE I RELA, HIEEMFELY, Shrink and swells, DUEIN TS ES
EEICROERADLC 100emid RN, REICKYR RSN 30, BRAIEIT
6|VRe Eutric Vertisols &L, 5%, ETILTIE, Zig " 1. FIRIREE(CH BT, VUBINEEL TEKEM
EOIKEY ., VUS| B, BARIREE A B L #E B AERL TUUE
EEMITERETRIRT hDEND, Ttz MRS HBVVEINIZOFEY ., FK
DMK, BEIEFEEFEEOISHS, [MPERKBRICRWLTLNS,
100emiL RIS GEYEALEF?ERBD L, Silty clay. Bk
7|FRr Rhodic Ferralsols EL, DI, n . BRIETILE =V LEZET. BR. DLV ILE
° EENEARRETIHIFLAESATLEL,
) ) e 100cmil |#EABHBLEZRERIETERSIN S LR, FHEHL
8|ACh Haplic Acrisols BN, DI, T, CELND,

22 http://[www.whymap.org/whymap/EN/Home/whymap_node.html
23 http://www.isric.org/data/soil-and-terrain-database-kenya-ver-20-kensoter
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(WHYMAP)

5-6 WHEIHR (£) EREBLENHE (H)
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5.2.3.3 T FIAS

R TR TE 5 6GIS F—# 1%, USGS IZX % GLCC, 7=, FAOIZ X % Africover 77—
AL, WTHbUE— M v IREFET—% &7 o TWD 03, GLCC 1E 1976 FED T,
Africover 1 1995 £DF — & L 72> TW 5%, Google Map DR GEIEME Ll L& 2 A, Wil
DT —=H HLHRE —FH L TR ERghoT,

PEHEAT Clix, HIRICRNE LRSI ENIE T RAZ D L0 EFIT 52 ENEETH
D, HUECHEE HHEES O TR L & A0 X 9 2 N T2 e B8 25 S 7= H R & LT
M e KA 2T 2 2 EREETH D, L, miffiud, SR LM CEE L T
HEDOIRWVRE DS LD, o, FEBHEMThN T D & A b2 itk MWEA FEIERHILL
FIZIER 5 T B 08, AR HER O T S KA 7 U2 04 LTl 0 . g 1A K
DI CHLTHHFAT ISR T & 5 &l L=,

¥, HiFEmE AR T H#FEE, SHER &5 /L ClE Kinematic Wave JETREAl L TV . Sk
FERREOS THRI NSRS 23T A =& L e, RGHETIL, =7 [HAEfHEOHM, DT
2L DARMHAT, S DIZZD FHNZRD ER & W o IR TS IR ET D 2 & & Lz,

Africover DT —HF|ZH &DNWT, £ 54 O X 5 I TEMEERI A RE LT-, Arficover T X
5 RIS Z K 5-TIT R L TWD,

x 5-4 ITwAAICHT SFMEERBOKE

Landuse N[s/m~(1/3)]
Bare Rock 0.
Closed Trees
Evergreen
Flooded land 0
Forest plantation
Herbaceous
Irrigated herbaceous crop
Open Woods
Rainfed herbaceous crop
Rainfed shrub crop
Serials Rice and flooded area
Shrubs
Snow
Urban Area 0.05

wlwlw|N|wlkNo| NN o

N

o
o
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5-7 Africover ICE DW= #F AS
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5.

24, ¥vyJL—>3ay

Thiba 3 X O Rupingazi OBHINA FaF—X I LT, Fv U 7L —rarz2FE L, ¥
YU T —va TR, BEEEEEKEORT A2 2T D2 L CEMT 5, HECEE
TIRORHE AR O T L FHEMAR LB RO AR IR L, T A —Z OFiE 1T -
Too ¥, Fx U T L—a HMEETIE, 1981 225 1990 F0> 10 AEF OBLITE & 2 RICE
b, 1991 LT v U 7T L—v a3 v LT A—Z O/ ORI & LT\ 5,
ARFTIE BT —Z & LTELD LWE D ICTRUARD AR L2, HEE DR Z#E 2 72
WHDTh D, HEMEDOFRIEIZIX, Nash-Satcliffe Zh3Ez2HW 2, —RAIC BV EELME &4
WrSid NS=0.7 L EiZ &9 LCHEMR TE R o7, 2HLEE S 0.3 FED NS Zh= L e > T
Do 1217 L. BN &IRHOBRIEIL, ESHIREO 30 FER-ICIE-> T, #EABH L% Z L HEL
(B 21X, FZROH FKRHENEZ IR D @Il D7e 2572 8 5HH EONT U ZAREHL TR
WEWREENR 2V | BERHENTE TS EWVWR D, £, #E, BHEICOW TS
KTH— LB FCTREL, FRFCFAREOREAZHAETE TND I LD, ZORTHIH
ETNVOREIZHEERDH D EE XL TND,

& 55 RELEREBLIED/AASA—4

Saturated Saturated
. 00 or Hydraulic :
Depression Saturated Residual Conductivity Hydraulic
No | Name Depth Morlem's n - Conductivity for
Water Water for Vertical L
[mm] L Slope Direction
Content Content Direction iKO[cm/sec]
KO[cm/sec]
1 | Terric Histosols 5 0.772 0.589 4.17 5.00E-04 7.50E-04
2 | Unbric Andosols 5 0.772 0.589 4.17 5.00E-04 7.50E-04
3 | Humic Nitisols 5 0.680 0.589 4.17 2.00E-03 2.00E-03
4 | Ferralic Cambisols 5 0.772 0.589 4.17 2.00E-03 2.00E-03
5 | Rhodic Nitisols 5 0.680 0.589 4.17 2.00E-03 2.00E-03
6 | Eutric Vertisols 5 0.680 0.589 4.17 1.00E-04 1.00E-04
7 | Rhodic Ferralsols 5 0.680 0.589 4.17 1.00E-04 1.00E-04
8 | Haplic Acrisols 5 0.680 0.589 4.17 1.00E-04 1.00E-04

& 5-6 BEELEFKEBD/INZA—4

. BIKRE
MmEZAT porosity fem/sec]
Q1m 0.3 | 5.00E-03
K1 0.3 | 2.00E-03
Cretaceous 0.3 | 1.00E-03
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525 ¥ER&KETOD VL 30 T—2 TOREEN
FkEET v 27 v a TR LR T — 4 . R HET — % 255/ 4 & L. SHER
BT L COM T 2 325 L7z, BULAWED BL 77— A LRk D 5 >OKMHES T U ADEFH 6 &
F U A TOMHFFEERIL. RM ORFHI BT 2R ED R MFEEERFTT D720 DHAT — 2 &
2%,
RS, FEME K OBUKHS O 3 S & LT,

e New Nyamindi Headwork
e Proposed Thiba Dam Site
e Thiba Headwork

5-9 LI 7EHMXOERKHR
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WA—LIREIZ, Thiba WH, New Nyamindi HW, Thiba Dam Ha%Hi1m COW)INRGLE 1 4D
TR CHEPR L7z, — DD — AT, 30 FEH D DT, WGHi#RE 30 KO Z LN TE D,
ZIMb, WET 7 (1FEMORRET —# ZRIECW O 2 2 REDNERL) T &I FHfE, |
P, K R MEZ R LU TEM Lz, 72, 1 OLE;RUEZERET 72012, REfREE
B L=,

# 5-7T B LUK 5-10 (& MWEA FERET U 7 O EUK IR 22 3888 3~ 2 1] )1 [ & D AR AR U = —
AEFEELL T D, BILAME B IZxE L, M 27 U A, IFIERAR O &S IR AR
LTW5, bBERENEML, KEEFENEO W F U A Tik, IRED 1.8 512 b1
KLTWD, —F, BERNESNEY . KR EHESE O DH > U ATk, WD 0. 67 f% & I8
LLTnD,

W— LI, Thiba WH, New Nyamindi HW, Thiba Dam %% His COWJIGRHIEZ 1 HFED
WMULHAR TR L 72, — 2D — AT, 30 F£fH 2 DT, FMMH#RE 30 KO Z LN TX 5,
ZInb, mEZ 7 (1EMORBRET —& ZEIE T O 2 2R OIARL) T &I FHAfE,
R, R - o MEZFH LU CEA L, £72, Fx ORERNZEIRT 572010, REiRkis

x 57 R[UEDFT )AL DOBUK ST ERRIRRE LR
unit [MCM/year]

case Thiba Headwork New Nyamindi total
Headwork

BL 227.6 195.2 422.7
DH 152.6 132.4 284.9
DL 193.9 169.8 363.7
MM 234.0 191.9 425.9
WH 427.0 353.4 780.3
WL 315.2 261.4 576.6
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5-10 &g+ A Z & DEUK R ERBIBIREDHER

5.2.5.1 Nyamindi Headwork
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5.2.5.2 Proposed Thiba Dam Site
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5.2.5.3 Thiba Headwork
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5.3.  JKINZETILDHEE

53.1. FRDEM D R TLOIEYE
5.3.1.1 M mEiE

SAPROF 325 E TR S LTV D B MWEA FERE S A 7 MM OWTHEER S %, & 5-8 ISR F

DEERHERZ T,

MIS A % — 0 Nyamindi S A 7 A Thiba S A 7 AZOW T, FEREEAI DS AT L
TV, BIR—EDEL > TN D,

D/D B (1996 4F) TiE, MIS A X — 250D Out—growers Area CTOEEEHIFED 3, 360ha 3f
EENTWD23, ZHiE, D/D TIRESNICHRREM== ) 7 Th 5, KBTI, 1998 LU
BITIZ Out—growers Area "COFEREEM X X720,

P1an2008/09 125t £ 3L TV 5 Out—growers Area (X, EELZFAEL-HbDTH D,

* 5-8 RO MWEA EB T X T LDIER(SAPROF REMEED Table.3.3.1)

Year 1995 D/D 1996™ Plan 2008/09"
System/ - Section (ha) (ha) (ha)
Original MIS Scheme
1. Nyamindi system
- Tebere 1,290 1,300 1,380
2. Thiba system
- Mwea N 1,220 1,271
- Thiba >4,603 1,150 1,141
- Wamumu 1,120 1,154
- Karaba _J 1,070 991
- MIAD 90 - 90
- Upland crop fields in MIS scheme 800 800 600
Sub-total of Original MIS 6,783 6,660 6,627
Out-growers Area™
- Curukia™ - - 891
- Mutithi - 2,580 -
- Upland crop fields in Mutithi area - 550 -
- Nderwa North - 230 434
- Marura - - -
- Kiamanyeki and Mwea Prison - - -
- Karaba - - -
Sub-total of Out-growers - 3,360 1,325
Total 6,783 10,020 7,952
Note: In MIS Scheme, the irrigation area is categorized System, Section, and Unit in accordance with level and size;

the names of Units are not listed in the above table.

*1 Proposed by Water Management Manual 1995 (JICA)
*2 Mutithi and Nderwa North areas (3,360 ha) was proposed for irrigation development by D/D in 1996
*3 Made by MIS Scheme office for the year 2008/09

*4 Out-growers did not exist before 1998

*5 Curukia area is a part of Mutithi area but called by a different name by MIS Scheme office at present.

Prepared by SAPROF Team




5312 B AT L

SAPROF 2 X 0 P S L7 B O S A 7 M A 5-11 (TR L TWD, Z 2T,
KNEDWEET Y 7 OHPENIR S TND, BWEADOT Y 728 MIS IINLE ST D=~ 7,
BB CHENT-AKE DY 7 Out-grower Area TH 5,

WEE S 27 Al%. Nyamindi 27 A & Thiba ¥ 27 A0 2 5icbif s, Nyamindi &
A7 AL, Tebere section @ 1 DDA AFEM L, U > 7 /K (Link Canal)-1 (2 X ¥ Thiba JIliZ
fidZk LT\ %, Thiba ¥ A7 A TiX, 4 DO#EE= Y 7 (Mwea, Thiba, Wamumu, Karaba)7>5
Mk ShTna,

Nyamindi 3 27 A DO EFEIL, 1,380ha DT 573, Thiba ¥ AT AT, 4 DDk
YarMNdbv, Nyamidi AT LD 3.3 (F%4H > TW5, Thiba JII/H DK TIX, FE 4 HEET
AKRREZERZTZERH Y, Nyamindi )| TIERHBA & 5720, Nyamindi JII2>5 Thiba 2 &
T L~FEMER K &2l /K% Link Canal 233%E STV 5,

Out-grower #[X (%, Link Canal 7> & 85 o[ [ZHEEF K 2 BfS L T\ 5,

5-12 |21%. GIS T V 7 & Link Canal, BUKftiix% 72> hL72bD &R LTS,

Legend \ o
/ e === - Thiba River NyRaiT;?d'
Orignal MS : outgrowers | THIBA SYSTEM «  NYAMINDI SYSTEM & $
1 = New Nyamindi H.W. =
______ H
. : Murubara
— Irrigation canal/ peak Kiwe River Ei River 7.01m%s
design discharge u Nyamindi §J =
== =) Main Drain : ThibaH.Wa H E
- u
------- River Nyakungu & 11.12m%s n
s River o . H
U\nits = Feeder Canal Units j 'B.,’ i Link Canal-ll : H
o, | £ 1112 mls ;_ 1 .
Tana River ) o, Seguaps === 1 =
n Ruamuthambi MIAD 1\‘ g’v," '.éfMarua I E : Nde;\év:yorth 1 .
:: Rl\:/er 90 ha E % =] *o"* ﬁu’.- - T -laa_ - u
n so& Yoy ve, E i .
n i wfp ® s, -4 H u
~ > " . ™
e emrannn i 2 IP’ AN : -
. AN n u
N Mwea section (M) hC i | Teberesection(™) | =
n 1,271 ha, 17 Units = - H E 1,380 ha 17 Units :
:: -——— l = Rubble weim | ¢ 1 1 H
n 1 4I"'I ' :H.W. FL) ] 1 :
1 . ) ) 7" = :
" 1 Curukiadd Thiba section (H) .V . : I I I -
. " n
"} 89lha : | 1141ha,11Units  =F =% g _ i | | | .
" 1 I 5l - .
n ! v TEEIEN I | =
" I__r - I = £ P -
:: Wamumu section (W) " % g, E I I I .
n i | 1,154 ha, 7 Units = —'E 1 gé ' | | | H
(TR, S m, 0% = =
. . ISl?® u
:: <~— Kiruara River ‘ E e a E I I I .
:: KarabaSECthﬂ(K) —— *IIIIIll.hll‘.ll..'l..llx-ll.‘.-.
. - ——— To Tana River
n 991 ha, 8 Units ~ [esmsns M Karaba | -
'.":::::::::===============================================;===
— Tana River —~~»

5-11 HRDERS AT LDOEKXK(SAPROF FR Figure 3.3.1 & Y))
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5-12 MWEA Irrigation System &L 1) 7. Link Canal, EUKiEE%
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53.1.3 ZMAKNER - EF

MIS T, #ERKOHKATRBRIN A E 2, £ 7 v a VA TEIBIZ3 2D T NV—T 25
FTEY, ENENOEGAT Y 2a— v E2THLTHELTWS, &7 a v OER 7 V—
TRIGERERFE L ELEIC OV T, R 59 BLU 513 IR LTV D,

F 5-9 2008/2009 FEND{Eft4 JL— F(SAPROF FR Table 3.3.3 & V)

Section Group 1 Group 2 Group 3 Total
Area (ha) Unit Avrea (ha) Unit Area (ha) Unit Area (ha) Unit
Tebere 799 11 581 6 0 n.a. 1,380 17
Mwea 650 9 293 5 329 3 1,271 17
Thiba 875 8 266 3 0 n.a. 1,141 11
Wamumu 481 3 462 3 210 1 1,154 7
Karaba 656 5 145 1 190 2 991 8
Curukia 0 n.a. 0 n.a. 891 6 891 6
Nderwa north 0 n.a. 270 2 164 2 434 4
Total 3,460 36 2,016 20 1,784 14 7,261 70
Source: MIS Scheme Office
Group 2
Nderwa North CiEoe
MIAD 434 ha Tebere
90 ha 1,380 ha
Mwea
1,271 ha
500 ha upland
Thiba crops
100 haupland 1.141ha
crops
Curukia Wamumu
891ha 1,154 ha
Karaba
991 ha

Source: MIS Scheme Office
5-13 2008/2009 DN EftJ IL—TDEE (SAPROF FR Figure 3.35 & V)

FNEND T N—T DV A 2 — U, LD L 512 ->TWn 5,
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= 510 ETN—TDHEFRTS 21—

T N—"T (ELE I HERF ) FERENC RIS 3 2
Group 1 4 H1H~5H¥H) 12 HiZU® SR (Short Rain Season)
Group 2 5 HHf~6 HRK 12 HHA)

Group 3 10 H1H~10 H 31 H 3 9 A LR (Long Rain Season)

T=T TCORODFENRGELLRDDON, 7V ATAY—X U FiTHY ., Groupl, 2 TULHE
ST KOG ILE < 2D, 7o, KOBERE & XUEREOBLEN A TS, Groupl, 2 D
Short Rain Season TO#ENEIX. Group3 |[ZHE_XTHFITH S, Groupd DKM L TL 5

1,2 A2, 4 xW BIF(Rice Blast Disease) 23384k L0970,

B OFEE > A T L CHAS FTREZ2 K E TlX, Groupd 8 724 T OREMXIKIZ [FIRF 24
E LT RKEFER TE RN 8 T N—T TORAFEMZ AT > T D, RAESRMED B AU,
2 WIHWES ATAE & MIS 133 2 TV 5 25 I K O fitfa
EEFH D RAUL, AR Groupd TOERZRET 72V, F72, ZE LT L0 B E 72K
DB ATREZR HIE, 2T NV—7T2HEL A[REL 72 5,

X 5-14 |ZHWD 7 0 v B ZRE— K ERT,
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(c)
_o——o
30 Pl \.\ Daily Maximum Temperature | o]
o
% 25 Daily Mean Temperature e .
3 | A ]
e T e T
C 20 e
< Daily Minimum Temperature
| —O—|
/0/ [ O~ | —O——0—
~o—I | o——0| ~o |(hrsiday)
15| o—t—0"] © —10.0
0| - g
\0\ . 2
10 £
(mm) 475 %
200 o4 Daily Sunshine Hours o+ a
5150 \0\ a
> ,_’O/ -15.0
fgmo \<>— 1
=
50 I—I
(ha) I I 3 F | e | = l I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
7,860
tavation
Ratoon
Group lll s =
Harvestin 2 3
TrapsplaRtin - ©
ol
6076 Jan Feb | Mar | Apr | May [ Jun Jul Aug | Sep | oct | Nov | Dec
Tomato@o%) . F/bkan(3sw), Tomato(20%) , F/bean@@5%), | o | S =
Maize(35%)>anion(10%) ize(35%), onion(10%) 8= g %
=
5476 Rotavation >0
Group | NX
Ratoon [ P « _
= =
© 2
Qe
Group Il pr3 g_
Harvesting _—» <]
S
F]an [ Feb | Mar Apr May Jun

Remark: Excluding MIAD
Source: JICA SAPROF Team

K 5-14 2008/2009 £FHRDH Oy EL 4 - 184 — U R(SAPROF FR O Figure 3.4.1 & Y)

5.3.2. SAPROF THEEN-REBETODER X T LA
5321 BRI RTLOREE

BUR ORERE Y AT A ORISR IR IC S L CHBFTIEAKEN R E L THWDH Z & Th D,
1996 A1 M S M7z FERER G AR T O AKAET RIFE L. 6,660ha Toh - 72725, 2008 4D
SAPROF FiA K CAXWEM G 7,952ha (IR LTV, ZAbgMT ., FEAKIC Link
Canal 7> 5 HUK$ % Out-growers LK LT 5,

RS- KB ATERT 572010, B V—T% 3212500 )., #EMHIE A 3592 & °xf
I L TWBD R, Groupd TOMSBMEI M 7 /L —712%F L TIRWZ &R0 RS BIFRDO Y X7
MDEN2 E | Group3 DA EN HANL - T D,

SAPROF CTif, HEEMRO T —7 > a v 7R & Oz @ U, FBUKEFRBEED
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(e

M
R

EREL, TuVxl FNRAEEZFMLIZ O TH D,

B AT LORIBREL L TRESINTZ4 r—A%FE 5111257,

KEVRD L TEMAG D72 DIZARAI K 72 Thiba Dam Z Hulr& L, ORISR E DS
Jo—v gl LTATr—ARREINTND,

Plan1 /%, Bi{iZ Thiba Dam Z 12 NERUK 7R E D72 HIZHERERT O & % Link Canal
LII oKfEE1T5 D Th %, Plan 3 TiE, Link Canal Il ##i% 95 Z & T, BLRD
Curuka =Y 7(900ha) Z# Kk L 7= Mutithi East Area(1,720ha) & 9 %,

Plan 1~3 % TliZ., HUR & [FEEIC Nyamindi JI|, Thiba JIK RO AEHATEHT 5 DT
HD,

Plan4 T, MIS K& D Pl 2 i 4L 5 RuamthambiJ[|2> 5 EUK AT 9 D TH Y  Plan3
[N %, & 512 Mutithi West Area(450ha) % Bi%3 %,

Plan4 1%, &<H LVIKRNS OKETRFHFE O, FIHATREEN —SUTILKRT 5 2 &
MWBEZHNDH, BHE LK OFHERE D & <L ZYMERRN & LTRSS
72 EOFEHOBREI N B R ST D, £7-, Ruamthanbi JI|OfEIT, BHIFIEKIC &
AR, BB 6 LT B E LTV 2720,

KN 70 & DFFEIAT OXE1E, Plan2 & Pland OANEMIN TV 5, AKFEEKTHFE
BRET S,

# 5-11 SAPROF TR SN/ 27 L% (SAPROF DF, Table 4.2.1 £ 1)

Alternative Plans
Plan 1 Plan 2 Plan 3 Plan 4

Project Component

Thiba Dam [

Link Canal-1 (Rehabilitation) [ ]

Link Canal-1l (Rehabilitation) [ ]

Nderwa North + Marura Areas (Improvement)

Link Canal-111 (New construction)

Curukia Area (Improvement)

Mutithi East Area (Extension)

Ruamthambi Headworks and Head race (New)

Mutithi West Area (Extension)
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F 5-12 SAPROF REDHKEBEBMER (SAPROF FR, Figure 4.2.1 [Z/1%E)

77

Plan 1

Plan 1

Total 8,090 ha

F

New

E (MIAD is not included) (L:i(::al 0 : Nyamindi
EE{R v A 5: VA &: jJ[] é Component: Thiba E : HW.
= Construction of Thiba H P
;%_‘ g dam, rehabl. LI&II Link H.W. E' u?@fnmm
® Thiba ¥ LB
m !
® Link Canal I, Mwea " :
1,290 ha aruraj:
II o%fE 100 ha |} Tebere
v 1,300 ha | i
® Out Grower ‘ Thiba
. = 1,180 ha :
Area ~DHERL g : P
x ¥ R
HAKBLK & E Wamumu :2; i =
= 1,170 ha : -
., (R || 3 : s ] i
a <o = >
S [ =3 >
x H H
*[-Zj() : Karaba * Note: Including Upland ~ : H
v 1150 ha v field of500 ha scattering vV Vv
in the MIS area
Plan 2 Plan 2
Total 8,090 ha , New
E (MIAD is not included) (LZIan:aI 0 £ Nyamindi
Planl 2 0 z i Component: Thiba © : Hw.
A = Construction of Thiba toa v o
= dam, rehabl. LI&lI, Link HW. 1 ¥ Nyamindi
Nderwa North, i Nderwa N. and Marura canal - I IOHW.
1 : :
Marura = U 7 D& : VIAD -
BRI : %0 ha
Mwea
. 1,290 ha
TR SAE I B D : Tebere
: ! 1,300 ha
FHMlCiX, Plan 1 & : . Thiba
N 5% 1,180 ha :
KA 20, g . N
£ : i 5 i
S Wamumu 2 Hel =
= 1,170 ha € ig i E
= « a
E 2 HERH-
g i : £ 3015
x & : : H
: Karaba * Note: Including Upland ~ : :
v 1,150 ha v field of500 hascatterng v = v
in the MIS area
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77

Plan 3

Plan2 2/ %

Plan 3
Total 8,910 ha

=+ (MIAD is not included, CP3)
=« Component:

= Construction of Thiba dam,
* rehabl. LI&Il, Nderwa N and
i Marura, ME

Link
Canal - I

F

Thiba }

Link
Canal - |

New
Nyamindi
H.W.

Nyamindi
H.W.

Link
® Link Canal III Canal - 11}
e
® Link Canal III Mwea
. 1,290 ha
W2k, ko Tebere
! 1,300 ha
Curuka = U 7 N Thiba
5 1,180 ha
(900ha) % i i& 2 CRUE
B ! g 1%
L Mutithi East E WU g ie %
s 1,170 ha ol -
Area(1,720ha) g I g i iS5 i E
] H H= T
z i i 5 12
£9%, “ § Note: Curukiais Karaba ! Note: Including Upland : H
1 included in Mutithi East. 1,150 ha ¥ field of 500 ha scattering v v
in the MIS area
Plan 4 Plan 4
Total 9,360 ha _ New
E (MIAD is not included, CP3) (L:';:al 0 Nyamindi
Plan 3 I, #i/  component I, o
1 Construction of Thiba dam, N \;\/a : " o
: rehabl. LI&ll, derwa N and Link A : Nyamindi

7K BT ET 5
bl EMmEEE
& 51T 450ha KT
%,

® Ruamuthanbi

HW. & &k %

% T

® Mutithi West
[X 1k (450ha) %
LR

* Marura, ME and MW

Ruamuthanbi
W,

1,290 ha

!

Thiba
1,180 ha

!

Wamumu
1,170 ha

!

Ruamuthanbi River

: Note: Curukia is
¥ included in Mutithi East.

Karaba
1,150 ha

Thiba River

Tebere
1,300 ha

E Note: Including Upland
v field 0£500 ha scattering v
in the MIS area

Murubara River

v

H.W.

Nyamindi River
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5322 fEff/ 2 —2 | EEBRAKDER
BUROAER N2 — 2 Tlid, 2 TOHERT Y 7 ~OREHFRRE OB KD RAIRETH H 720,
Short Rain Season (SR) TO/Ef} %175 Group 1, 2 & Long Rain Season (LRICAEAR 21T 9
Group 3 2T =R EEMAZT-> TV 5,

® Group 1,2 /%, MISAREMTY 7D 5% % 5, —F. Group3 I 25%.

® 11 A5 12 HIZIF TNHETE 5 Groupl, 2 TlE, 7 U A~ AT —X AT CTifidh
flifEREm < 720 . AR,

® SUEAIZATH ., Group 3 DBRIEDLEFT HHIMIL, 4 HNH 6 HIZHZV | LR D
HRENZWHIFIZH 20720, AN ELS . A X0V SBIFOFAENRL < HE ST
Do

® D=, Groupd DINEILX, Groupl, 2 IZH_THEF I, Group 1, 2 DIFHH) 7
V&Y 3.9 t/ha (2% L, Group3 % 2.7t/ha TH 5,

ZOE) RBURORMBERZE E 2 IRESIN DM Y AT AT R TIL, FlKETRE &
L T Thiba Dam O@RRDH L E 72> TN D,

& “NIZEV, BTOEM=Y T TO SRIHENHEEICR S,

® T/, BURTEUTWD “HIEL AEEICR D,

® 5T, LROMELARETH D & MIAD T35 2T\ 5,

IEDORM A E 2, Fifz7er/av 7 « X2 —2 L LT, 450%™ SAPROF Ti#%
INTWD, ZDIH 5, KINKZ: EOFEMINTt5E LT, CP-1, 3 ®27—AL7x->TW
%, REBTHEEEZ CP-1,3 D/ — A5 WEd 5,

% 5-13 RE/Ef1/Y2—>2(SAPROF FR, Table 4.1.1 & V)

Cropping Season
Proposed Cropping Patterns Short Rain Long Rain
(SR) Ratoon (LR)
. ; ; Pishori . S .
CP-1:SR Rice - LR Rice (Basmati) Nil Pishori (Basmati)
) . : Pishori .
CP-2:SR Rice - NERICAIn LR (Basmati) Nil NERICA
Pishori NERICA,
CP-3:SR Rice - Ratoon - Upland Crops . To be raised Soybeans and
(Basmati)
Vegetables
. Soybeans and . .
CP-4:Upland Crops - Upland Crops Vegetables Nil Maize

® CP-1,20%, XKO2HWHEELEAT D,
® CP-2 Ti, LR (T Pishori K Tid7e <, &V SBEIKEDRD 72 < TEWy NERICA K&
5HDT, LR HOEMNmEEZ CP-1 LV HIK<TE 5,
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® CP-3!%. SRUFER DXV Bio 7o d & DY)V kD b 3 % 42 (Ratoon) T D UL %
HiAte, SRINFER LV 2 - H T Ratoon DINFEN =5,

® (CP-3 ® Ratoon OILEIL, 1.4 tha &/D7e0As, FHEORIAE A, R AN < run
EWVWI ATy EWEFED,

® CP-3®LR#zix., NERICA XDiFh, KE., BFHEOEMBEZ LN TS,
CP-4 Tix, SRHNZ KRG & BRA/ET L. LR HNZ A A X2 HIET 2.
CP-4 13, #F L. MU H D7D, HEMAKNIT S BRI THESh D b D
ThHY ., HEMRKELBERT 2B TIERA S TS,

X 5-15. M 5-16 I CP-1,CP-3 D7 u vy B F 82— HE#E#EH L T\ b,
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Jan

Mar

Apr

May

Jun

Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov

Dec

Tebere

Rice Field

Upland Field
Total

1,300 ha
300 ha
1,600 ha

Cropping Intensity

131%

500

1000
1500 ~_ Upland Crops ~
300 h
Nderwa North + Marura Cropping Intensity  117%
Rice Field 600 ha
Upland Field 0 ha |_2000 Upfand Crops
Total 600 ha (100 ha)
e
| T
Thiba
Rice Field 4,790 ha
Upland Field 200 ha
Total 4,990 ha
\ \
\ \
6000 \ \
\
\ Upland Crops
\ (1,700 ha) \
6500 \
\
\
Cropping Inﬁﬁﬁ
7000 188% \\
\ Upland Crop:
Curukia 7500
Rice Field 900 ha
Upland Field 0 ha
Total 900 ha
- 8000
7]
(1]
w
&
5 |Rest of Mutithi East Cropping Intensity
< |Rice Field 0 ha [ 8500 200%
Upland Field 0 ha
Total 0 ha
9000

Total : 8,090 ha (7,590ha of Paddy and 500 ha of Upland Field)
MIAD 90 hais notincluded in the areas during both SR and LR.

Overall Criopping Intensity:

173%

Planted Area by Section under Plan 2 (Proposed Cropping Pattern 1)

5-15 CP-1M/RAvEVY - "3—VE
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Jan Feb ‘ Mar ‘ Apr ‘ May Jun Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec
I Y Croppingd Intensit] _ 188%|
Tebere
Rice Field 1,300 ha
Upland Field 300 ha
Total 1,600 ha Ratoon
500 1,300 ha)
Upland Crops
(1,400 ha)
1000
Upland Crops
1500
P~ (300 ha) T
Nderwa North + Murua Cropping Intensit| _ 117% Ratoon
Rice Field 600 ha ——Upland Crops 600 ha)
Upland Field 0 ha | 2000 (100 ha)
Total 600 ha
Thiba \ Cropping Intensit| _ 196% \
Rice Field 4,790 ha [ 2500]} | ‘ \
Upland Field 200 ha \ |
Total 4,990 ha
\ \
\ \
3000 | \
\ \
\\ \\ Ratoon
\ \ (4,790 ha)
3500 | \
\ \
\ \
\ \
4000 \*4\
\ \
\ \
\ \
\ \
2500 { \
\ \
\
\ \
\
5000
5500 Upland Crops
(4,810 ha)
6000
6500
7000
\\ Upland Crop
Curukia 7500]
Rice Field 900 ha Ratoon
Upland Field 0 ha (900 ha)
Total 900 ha Upland Crops :
(900 ha)
- 8000
17}
©
w
£ I
5 |Rest of Mutithi East Cropping Intensit| _200%
S |Rice Field 0 ha | 8500
Upland Field 0 ha
Total 0 ha
9000
Total : 8,090 ha (7,590 ha of Paddy and 500 ha of Upland Field) Overall Criopping Intensity:
MIAD 90 ha is not included in the areas during both SR and LR.

189%
Planted Area by Section under Plan 2 (Proposed Cropping Pattern 3)

5-16 CP-3MYAvEVY - /\3—UE
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533. KIRZXETIDI=HDERT—2 B

SAPROF |2 T M S 4T D KIS Tl AEMM & & OB CHEE L 721 &7 —
Z (10 HYPE¥JiaE) 2l E i LT\ 5, HE SV HEE IR T —Z 1%, 1979 45 2007
HETOD 29 FMTH D, FIITEDT D OMEFFREZHE L, L EREZ Y, $IFZ &
ICRRE L, BUKREEONEICLERUK &% 7 LG < KGR Z1T > T 5,

VEFE K BEORE L, ZRBEOREM (20 205 30 ERIFRE O RO A BIFEHE) (25
DTN 5D,

RUEEENC L HRUEDOZE L LT, S REL D I D52 Lt BAKRELBKENLY
BHEICRDE VST KO FETLEOBENE LD Z ENTRINTND 72D ARREHCIE,
VRV K EZFE 2L ORGEEMHFIE ST T2 2 & &7 5,

5331 KIRZETILDEEF 7 —X
FT, BROBEE Y AT LOKNET NV EWET 5, S 51T, SAPROF TR /378 &
DFEHIRF DT O TWDELFD 37— &t T 5,
RAESRMEE LT, BIAREDIZ), 1 ETEIRS N fkEES T Y 4 5GCM I2-2\W T, Al
HOBRFEIT I, 4xW TV A XEREUE+H5GCM)D 24 & — A Z T 5,

* 514 KIWZETICEHME ST HEBRATLAT—R

KR T VAR =AY Sl T

Bl Group1~3 D22 AW B Nyamindi, Thiba + 27

Case 0 A

KR 1 CP-3: Plan3 :

Case 1 SR #iftE — F 42 ([Ratoon) — | Thiba # 4 +Link Canal III+{E
LR Hi{E 1= U 7 OJLR

R 2 CP-1: Plan3 :

Case 2 SR #fE{E — LR # Nerica ¥ ] k=

xR 3 CP-3: Plan2 :

Case 3 Thiba 4 2

5.3.3.2 ki, # LFEHMIDAIGRR
(1) EFHEOFHEaFRE
ATE OB AT E 7 I K 2 Bl i B ARS R(1981 42~2010 F> 30 E[) LY . New
Nyamindi HW, Thiba Dam (F7E#1,5), Thiba HW @ 3 SO BUKHSIZ-OWT, 10 H MR
= (hFyieE) 28 L7,
E BT, BETOREERED FEZ B L,
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% 5-15 FHEOFHER=E

Annual Mean 10days Average Flow [m3/s]
vear New Nyamindi Thiba Dam Thiba HW
HW
1981 7.57 4.77 9.01
1982 7.88 4.96 9.30
1983 5.96 3.69 7.30
1984 4.63 2.68 5.03
1985 7.24 4.53 8.61
1986 5.79 3.55 6.83
1987 4.69 2.80 5.61
1988 6.60 4.03 7.67
1989 6.72 4.04 7.53
1990 8.06 5.04 9.48
1991 5.48 3.36 6.49
1992 5.38 3.22 6.16
1993 5.37 3.18 6.00
1994 7.27 4.56 8.62
1995 6.39 3.76 7.22
1996 4.13 2.37 4.52
1997 9.19 5.90 11.05
1998 9.05 5.70 11.01
1999 5.01 2.93 5.70
2000 4.26 2.46 4.74
2001 6.29 3.88 7.37
2002 6.43 3.79 7.42
2003 6.73 4.12 7.88
2004 5.36 3.28 6.40
2005 4.33 2.56 5.08
2006 6.24 3.80 7.30
2007 7.07 4.32 8.16
2008 4.56 2.69 5.15
2009 4.71 2.92 5.55
2010 7.09 4.30 8.04
[Mean | 6.18| 3.77| 7.21]

% SHER BT VOB FHGFREAER LY | AL L, MO P& FEEHE
H U723 0, SAPROF ClE. 1979 4E2>5 2007 4ED 29 4B (URJIFE 7 P T. L7= 3 D) TOMOE)
Z 1L TCHEY ., New Nyamindi HW: 6.6 m®/s, Thiba Dam: 4.7m%/s, Thiba HW: 10. 1m*/s & 78> Tu>
Do

(2) 1/10 /BKiRE
FEHORARDO AT EZFH L, 1/10 EXKFEOHTEZRD 2, 1/10 ¥EAKFE LiE, 30 F0
AR )i 2 TR OV R T2FIC 3 O L RDMETH D, 3 DOBUKHATO
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1/10 VK EIZ DWW T, £ 5-16 IZ7- T,

%+ 5-16 HuKihE D 1/10 GKARE

K iR 1/10 Y&k 1/10 Y87k s [m3/s] | SAPROF T? 1/10 ¥
7Kt & [m3/s]

New Nyamindi HW 1993 4 2.52 2.36

Thiba Dam 1993 4 1.35 1.53

Thiba HW 1996 4 2.64 3.70

(3)

SAPROF Of#lZ. FR @ Table 3.2.4 LY

New Nyamindi HW & Thiba Dam &&% P EH A O RIL, 1ZIEFE U TH 252, Thiba HW
TIE, 1.0m3/s DENRDH Y | FEHENG R TNS < RWELE > T%, Thiba HW #5T
iZ. SHER €71 DF % U 7 L— 3 THH L7z 4DA10 BUIHLE A & Y | KK OB ERUL
IFET L TELSHBTE TS, SAPROF Tid, KO WBUAIREERA V- CTHB S HT 2 v
TeHEAIT> TR, TR FENRRER L Z LITERRLTWD B2 D,

AREBTIT UBET.GCM IZ L D FREMET — % & W IcgHli s B & 70 5 2 & )25  SHER
ET NV TOFEREZ AL 32523, Thiba Headwork #i312-o\Tlid, SHER E7 Vit & #E
FIZ 1.0m3/s ZMATAETHREF LTz,

5-17 EUKMEICHITARIESFTUATED 1/10 BKFR=E

HERRE
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TEARTREIE. BEASKRIME & IHERFREOM TH D, T 5%, SAPROF TOFHAHS F: (2008 4E
RESDIZHED
=R 5-17 HBUKhADOEREE
K Hit s, BEAS K FI#E [m3/s] A7) 1R 2 [m3/s] fife Rt 2 [m3/s]
New Nyamindi HW 0.6 0.28 0.88
Thiba Dam 0.80 0.18 0.98
Thiba HW 1.50 0.36 1.86

1/10 ¥kt & 25 &, W bIERTEZTHE LT\ 5,

5333 MmBENERTE

SAPROF TORE LI L7,

(1) case 0 GRRDEMEERS LUV IAVEDT - N2 —2)
System/Section Existing Area [ha] Area breakdown of cropping pattern [ha]
Short rain Long rain
Groupl[ha] |Group2[ha] |Group3[ha] | total [ha]
1. Nyamindi System 1,380 799 581 - 1,380
Tebere 1,380 799 581 - 1,380
2. Thiba System 5,247 2,662 1,166 729 4,557
Mwea 1,271 650 293 329 1,272
Thiba 1,141 875 266 - 1,141
Wamumu 1,154 481 462 210 1,153
Karaba 991 656 145 190 991
MIAD 90 - - - *1
Upland crop fields in MIS scheme 600 - - - *2
Sub-Total of Original MIS 6,627 3,461 1,747 729 5,937
Out-growers Area -
Curukia 891 - - 891 891
Nderwa North 434 - 270 164 434
Sub-Total of Out-growers Area 1,325 - 270 1,055 1,325
Total Irrigation Area 7,952 3,461 2,017 1,784 7,262

*1 MIAD was notincluded in Groupl, 2 & 3 area, since MIAD is R&D cropping activity. Forthe water balance study, the demand
water for MIAD shall be included. The breakdown of irrigation schedule groups was supposed to be equal area to 3 groups.

*2 There is no detailed information for breakdown area of upland crop to irrigation schdule group. According to the Figure 4.2.2
of SAPROF final report, upland crop field area is 300ha in Tebere section and 200ha in Mwea section. The cropping season of

upland crop is allocated forshortrain in Table 4.2.4 in SAPROF final report.
In water balance study, we suppose 300ha upland area in Tebere section and 300ha in Thiba system, and whole upland crop are

cropped in shortrain season.
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(2) case 1 (Plan 3, CP-3)
System/Section Net Area [ha] Area breakdown of cropping pattern [ha]
Short rain Short rain Longrain Long rain
paddy + upland Paddy upland
Ratoon
1. Nyamindi System 1,800 1,800 300 - 1,400
Tebere 1,300 1,300 300 - 1,400
Nderwa North 500 500 - - -
2. Thiba System 4,980 4,980 200 - 5,000
MWEA 1,290 1,290
Thiba 1,180 1,180
Wamumu 1,170 1,170 | * No information about breakdown
Karaba 1,150 1,150 |area
Marura 100 100
MIAD 90 90
3. Extension Area 1,320 1,320 400 - 1,700
Mutithi East 420 420 400 - 800
Curukia 900 900 - - 900
Total Irrigation Area 8,100 8,100 900 - 8,100
(3) case 2 (Plan3, CP-1)
System/Section Net Area [ha] Area breakdown of cropping pattern [ha]
Short rain Short rain Long rain Long rain
paddy + upland Paddy upland
Ratoon
1. Nyamindi System 1,800 1,800 300 500 100
Tebere 1,300 1,300 300 500 -
Nderwa North 500 500 - - 100
2. Thiba System 4,980 4,980 200 2,300 1,700
MWEA 1,290 1,290
Thiba 1,180 1,180
Wamumu 1,170 1,170 | * No information about breakdown
Karaba 1,150 1,150 |area
Marura 100 100
MIAD 90 90
3. Extension Area 1,320 1,320 - 800 300
Mutithi East 420 420 200 -
Curukia 900 900 600 300
Total Irrigation Area 8,100 8,100 500 3,600 2,100
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(4) case 3 (Plan 2, CP-3)

System/Section Net Area [ha] Area breakdown of cropping pattern [ha]
Short rain Short rain Long rain Long rain
paddy + upland Paddy upland
Ratoon
1. Nyamindi System 1,800 1,800 300 - 1,400
Tebere 1,300 1,300 300 - 1,400
Nderwa North 500 500 - -
2. Thiba System 4,980 4,980 200 - 5,000
MWEA 1,290 1,290
Thiba 1,180 1,180
Wamumu 1,170 1,170 | * No information about breakdown
Karaba 1,150 1,150 |area
Marura 100 100
MIAD 90 90
3. Extension Area 900 900 - - 900
Curukia 900 900 - - 900
Total Irrigation Area 7,680 7,680 500 - 7,300

5.3.3.4 KFEREDHRTE
(1) BEEEHE-YKFEE

AR H 720 OKFEEIX, SAPROF OB EINME-> T2, SAPROF Ti%. FAO ® Irrigation
Water Management Training Manual No.3 (> 725X EZ1T> T\ 5, BIOBIHINE, {E
MZT L OFFBHABOKEE LY . 1FH T & OB TR E RN R E STV D,

SHEIC L > TOKFEBROREM RN R D Z LICRDOITIHALNTH L, FEEOKEFED
EAE, REL., BFRE CAEINZHEMHEICE S D THDH Z £vn, SAPROF Tok
FERELZETORET TV AT TOARPERFHZIAWS Z & & Lz,

SAPROF TOHNLHFEH -V KTFEORELF 518 1T7 7T,

(2) WERT—AITEDKFEEERTE

KA —AD Casel 4 IZDOWT, REINTWAIENHEIMGZ BN HEEH - 0 KFBEIZEL T,
SR —A T L OKEBEELZRE LT-, EEHR 5-191R7 LTV 5D,
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5.3.4. JKINZ AT
5341 EF A%
SAPROF Tl #EEATREMRFE Z Al 572010, 71 v B r 7« F — 1 b B % F i
ﬁﬁébﬁ®ﬁ\%H@%%%ﬁ&bth?%-7VF-i§~%ﬁP\0%%%%6@1
IR A AU ) COREMERREmMEZ T Z LB EMTh o7,
AR¥EHTIE, SAPROF Tt & SNIERHEREE 7 1w B 7« X — | JEME % % T 40
& U TR IT 24T 9 Z OATHERICE U | HEMEATREK R A RERFI TR D, Rl ORIV E
%?EU%?“MDSSAT)@)UJM# ETHZEEHMNET D, ZHUTED . FERKIEDOZE D)
MEICG R D2l KINE~OEZEOMMZIT) 2N TEDHX 215,

Thiba Dam propsed u

<] i

o New Nyamindi H.W. [—x
s N7
~¢°:\ " Nz
Ruamuthamb(; H.W. Thiba HW” Link Canal-I g
o Propose Link Canal-lI ! — w3
Q T ; 1 Nyanmindi & 3
D \\ Link Canal- I! Ergp_osed - I EES \ 4 Main/Canal l::. 2
: Pl Thiba Min X & Nderwa Rorth -
Ko ! Canal arura e =
’ ! v P=100 ne .
1 e Tebere section

R A/ " Mwea section n P=1,300, U=300

1 S 11 L P=4,880, U=200

; Mutithi West | | Mutithi East Legend

1 System 11 System 1 = <+ Existing Irrigation Canal

1 P=300 1 P=1,320 | g QZ) = < — — Proposed Irrigation Canal
I u=1s0 11 U=400 : 55 g P=  Area of paddy field

U= Area of upland crop field

5-18 KUNZ D #EHEIEXR(SAPROF FR @ Figure4.2.2 £ Y)

KN DHEEFIEL, LLTD XS5,
<Nyamindi System D /KX 3>
O New Nyamindi HW OffRii &% B 2 2itEzH T 5, Zhp, HW b OFukE &7
Do
@ @O»>5. Namindi System (Tebere section) DFERLV B &% 75 L1 <, HER/KE (L DSSAT ~
DEMHIZHND, ZLFIW2F% D A3, Link Canal I ~OE/KE LD,
@ Link CanalI LY. Nderwa North area ~D#ELE &% 72 L5 <,
@ @iy OyiElX. Thiba HW O EifiiZ 525,

<Thiba Dam ® 7KL %>

B AT 71 OF AR E & /KINKZ CEWT 5,
Vi=Vi_1+Qi—Pi—Ri-Li

Vi: BRI 2T 71 OO & L&

Qi ¥ LA E

Pi: Vii + Qi 23 LDOBFRRF/RREBIE L7201, Ti~OuisEs 725,
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Ri: Thiba ¥ A7 A TOMERITEED N0 & it 5
Li: WIE D DORIE, X LDER E~DIRHBICLHRERE

<Thiba System DK >

@O Thiba HW O[5 E(SHER €5 /L O#F i )12, Link Canal I, Thiba Dam O#fif#s &
ZMz %5, HW O _EiOfiE L 72 5,

@ ONMAREZBX HIELF ML, 24 Link Canal IT ~OE k&L 725,

® Marura area, Muea System(Curukia & #e) ~D#EELEE %275 15| <, %Y 1%, Link Canal
I ~DEKE L 72D,

@ Mutithi East, West ~O#EELE & L Q% L4 5,

5342 HEHR

KIRD 4 r—ATH L, ENENDORES T VA 6 NZ =L EpF Gl 24 N2 — T
DK Z T 24T - 7=, 2 Bk S (New Nyamindi HW, Thiba HW, Thiba Dam, Link Canal
IID TOKINS % 30 4E[E] TR L 7=,

Z 2T, xR — & Case 1, &=L T U A4 BL TOAKNKIKZFIRT 5, MORHRr—2
IZOWTIE, BRERHIR LT,

¢TI, 30 M OBUK LR O & & AKFEEDERRIINR RS TWD, #JIFRED 5
B, fefeifis GIHERT &+ TS KFIHE) 22 DIk L, AKEEEE TIIBUK A
BEL LTWD, HEERKD IR RE KEERE T 2BUKAREROLTE L, K oA Mo
TRRLTND,
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5-19 xf%K Case 1, &% 7 1) # BL TD New Nyamindi HW DK% X
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5-20 X%k~ —X Casel, &ix> 7+ 1) 4 BL T Thiba Dam D /KIXZ X
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5-21 X4~ —X Casel, Sz 7 1) 4 BL T® Thiba HW D 7KILZ X
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5-22 W®HE4—R Casel, [z F 1) 74 BL T® Link Canal lll ®7KIXZH
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5343 B TOT Y FERIEDFTIVATOEBRAKTERE

L OKRFEOMFE S EEELHN L, 30 FM COFEHEELHE L, #7727 b
KR A T—ALRMETFT VA 6 r—REeNTEDLEL 24 NF—ZonT, BEHLLELDO%
X 5-23 IZX/RL TV 5,

I RIL, FMOKFEREIZKH L CHEECTE 2 KEDOL Z T A7 A (Nyamindi,
Thiba, Extention Area)Z & (2R L. TN EFNOHEMERE COEAMHITEEEZ LIZLOTH
0., FEREESCEKEEEN R DM T 0 27 N r— A TORNTE 5,

Case0 TlL, BEENPNTNOLKETH 1.0 72Dl L, #M7e Y =7 N Ei/r—AD
Casel~3 Tix, REOH LN HH Z & 13bh %, SAPROF TOFETIL, 80%DIFHEE
Fhebh 5T 1 [ OBKHIELE TR L D {EARifE % 3% E L T\ %, Thiba Dam THI%E L
T2 HORABERE R K B A S 9~ D AEFT A Ok % LT, SAPROF T E L TV Dl ET —
& ARRRRT CHHRATIC K VB L2 T — & & DENREN Z O L ) RFERETORE L 2o
TW5,

Case 1, 2, 3 Cl&, KET TV AIE U THREENEIL TEBY, K& T U A ORI
STRERICR > TS, BlxiE, DH TIERBKENRED L, AREESEKT 5 Z & TKER
BENEEREADT 5 H DN, oS T U AT FFRRME, WIS, B EOB MR
REWWH 7 U AT, thoBEESF UV A L0 b FREENEVFERE > TS,

5-23 THERRAKEREOE— T VT
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5344 A PREFRAD-HDKFERRE
I AR EOVEINETHITHWS DSSAT (REITHER) Tik., HEMAKERUERETE D
23, DSSAT WHEH TIEMORE E BN E, ARBEEZ A X777 4 7ICHELTEBD ., KX
KIRAT T DD RERK BEDORERS 2B G- 25 Z ENTER, TP ORI B EM &L
0 TRl 735E0, FEERAK TRt T 2 &V D X0 ARt A TER L T D,
KINSEHT TR LN D KFEIRERD 5 b AFWOINEICEZE 25, L LT, SAPROF TD
et 2EI1c, UTOMBCTOREEEZFHE L, Zi DSSAT THHINDHET & OILEIC
FUDHIETHEMAKORREEEYNEE 2D L8 LT,

flowering and panicle stage of paddy (D 50 HAiA5 15 BT T1ETHARE &7
ST G MBI T 2 REFEO SR R 2 DSSAT TRl L 72N ERHALIZRE L D,

® Short Rain: Oct.11 ~ Nov.21

® Long Rain: Feb.21 ~ Mar.21
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5.4 EYREFAETILOEE

SAPROF TEFHT 3GHH STV % = A K OMIEM O HIL (Tha %720 OYLE, LUTRE)
(3 SRR B DR A 2 TEALT D Z & DRIE S D ARG T AEDIETIE 7 /L DSSAT
ZMHWT, BUEROFERAE T O 30 4R OUERHAM 2 5205 L, RER~D 2 b1 2 7l L7z,

5.4.1. {E¥URE FRIETIL DSSAT

AREH TEMIE TRIET L & L THUVWD DSSAT X, University of Florida 72 & O#E D K
2572 % ICASA (International Consortium for Agricultural Systems Applications)iZ & ¥ BH
BT DAL TWAIEMINETHIET L Th 5, DSSAT (X, Decision Support System for
Agrotechnology Transfer Ol T 5, FEFRIZ, 100 L EDOE A TEREFEOFHMIZFIH ST
W5,

DSSAT I, #Z< DEV 2—Ninbled, A VOEYREET VI L, BEET L &
RET IV, HEBKET NV OKBOHK, Bi&E, HK) . BTV, INEET LR ENDRD, £
NEN, EOWHET NV AGVREZ THHATEL Lo THY, REFHONY =— 3
E R E 7o TN D,

ARFITIL, 2014 FICY U — RSN /N— 5 » Th D version 4.6 Z -,
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5-24 DSSAT version4.6 DA >3 —7J x4 R

5.4.2. O A URE D i
5.4.2.1 MWEA EBR ¥ — LTOEYREDHH
DSSAT &7 /L C B2 7 — 4 Z%FE L MWEA K OBBL RN TE 5 L9 27 —4 %
v M EVER LT, 7235, Jomo Kenyatta University @ W.O.Nyang’au {8112 L 2 W58 541 24T,
MWEA BTV 7 D 2 AEOET WMALEITS T E IR SV | REFHEOSE L Lz, 1272
L A#F7E1% SRI (System of Rice Intensification) & FEIEIL 5 Resk72 A R IREE LA > TH D |
FERE R DS H DT, LS ORISR AL SAPROF & RICHES T HRIE LT,
A ANEET /L E LTE, DSSAT ([ZH#i STV %5 CERES Rice Model Z# f L7z,

(1) Fr)IL—2a dROEBREFER

SAPROF 4 Cld, MWEA #EE~ ) 7IH1F 5 = AULEO EfEfE & LT 2008/09 40D 7 /L—
TRIO 3 AEFEERNFESITND (K 5-21), HEDOHTIFET /VEBMEO Z SO 1T
FRETHDZLMnb, b TKNBS (F=7HtatR) (L 2F#®bIUE LT (% 5-22), KNBS

24 W.0.Nyang’au et al., Estimating Rice Yield under Changing Weather Condsions in Kenya
Using CERES Rice Model, International Journal of Agronomy volume 2014, Article ID 849496
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DF—H TiE, 2006 )25 2011 £ TO MWEA JEE= U 7 &K TO 2 X AFER O EREMEH R
SNTWD, 2L, Z—TRIOAFEROWNRE TIEONHRNI L, SAPROF FAARE 5
D T N—T Bl A EFELR ARG L, §FE L72 A MWEA 2 TONEICHET S Z Lk
V. SEMOITN—TRHa ANET —FEEk LT, RTF—2%2bLllxx )7L —Ta 17

277,

aAOEfEE L TiL, SAPROF OEM 77 v TREZEINTWS DX, Basmati 370 (54
Pishori) & NERICA @ 2 fi¥ET&H 5, DSSAT TiL, SfEBNZ R EZBURT H1EW /RT A — % &
HETHMENDH DA, NERICA (B L TIE/RT A — X OWFFEEE D 722 L v DSSAT T
IV EFEAmIXEE L < . Basmati 370 & QR GFMETA 2 & & Lz, £72. H4X (Ratoon)
IZOWTH, DSSAT TET /LI NTWD, #EI7RET /ALD T2 D DS O 7= 8O H
MR TH D, 16> T, HERIC L 2% O = AE (Main crop) & OINEZ TIZFHET 5
L7,

B, AAOBIUIAER =y NHETOHRYDIELOZIRH L EICHEERLETH D,
SAPROF Tii& S fuic/EpEFR = MO (¥ 5-25) 245 &, BIUIEa/»GHRK 7t
L DRV DIELOEND D, IEHOXOHME LTS AT LMERAORENRZET 5T
W5, BT TIIRT U TIEEICHDE R SPEETE ROV TV L DI TlEe <, Rk > TK
PITE RN TRHY, 20X )7 Y T TIINENELIALLDEEZLND, ¥v
TL—a T, 2=y FIORWE TIEON b RN d, FEMENRE O L 5 ICHERKEE
LT,

£ 5-20 A APREBOFEAE

a A OFESE IR DRl T ¥

Basmati Main DSSATIZ LDV I =b—Ta v

Basmati Ratoon DR % 5 TR,

Basmati Main MUY & (Z4% % (2008 4 Basmati Ratoon & Basmati Main

Nerica™

& TP

Basmati Main ® I & 12 4%%k (2008 4 Nerica & Basmati Main DU &:Lt)

*¢Nerica |Z Cropping Pattern 3 D KRZEIZI 1T DMEH D 5 6 10%% Hd 5,
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# 5-21 2008/09 £ DEAEINE(SAPROF FR, Table 3.4.3 & Y)

Group FEEmEAR | W OIE | Ratoon UX & At Ratoon
(ha) (t/ha) (t/ha) (t/ha)
Group 1 3,460 4.2 1.8 6.0 0.30
Group 2 2,016 3.5 1.6 51 0.31
Group 3 1,784 2.7 0.5 3.2 0.16
Total/Mean 7,261 3.64* 1.43* 5.08

Source: SAPROF FR, Table 3.4.3 (WUA worKShop Result, Dec., 2008, MIS scheme office)
* PERER ARSI L D AT M

£ 5-22 5 EMOaAUREERE (KNBS Statistical Abstract 2013 & V)

2006/07| 2007/08| 2008/09] 2009/10| 2010/11
Hectares cropped (ha) 8,325 7,806 7,431 10,526 10,629
Number of plots-holders 7,267 7,257 4,936 7,178 7,178
Paddy yields (Tonnes) 51,458 38,560 32,406 52,000 54,000
Gross value of output (KSh millions) 1,544 2,121 1,782 2,860 2,970
Payments to Plot-holders (KSh million) 919 1,450 1,341 2,080 2,197
Paddy yields (ton/ha) 6.18 4.94 4.36 4.94 5.08

Source: KNBS Statistical Abstract 2013, Irrigation Schemes
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ton/ha 1 2 3 4 5 6

Irrigable
Area

65

305
144

no.of | O 1| 2| 3| 4| 5| 6/ 7| 8| 9/10/11|12|13|14|15|16|17|18(19|20(21|22|23|24|25|26|27|28|29|30|31|32|33|34|35
bag/acr.

Group

400

188

267.5

58

206

210

225

107

74

201

177

266

343

254

223

408

Source: SAPROF Figure 3.7.1 (SAPROF team based on the result of the worKShop)

5-25 AFEZEI=—y FEOD A EUR
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5422 2 AREBHRD-HODEMHRE
(1) YIRS A—4
Basmati 370 (2B L Ti%, W.0.Nyang’au OW7EIZ L0, MWEA [ZBWTHEMEDOH 5 /37
A—=HERFHHE SN TS Z EnD, ZOMEERE LT, REMEZLL NIRRT,

% 5-23 Basmati 370 D{EY/NS A —4

NTA=FEH A E fIE INTA—=HDEK

P1 577.0 Time period (expressed as growing degree days [GDD]
in ‘C above a base temperature of 9°C) from seedling
emergence during which the rice plant is not responsive to
changes in photoperiod. This period is also referred to as
the basic vegetative phase of the plant.

P2R 209.5 Extent to which phasic development leading to panicle
initiation is delayed (expressed as GDD in °C) for each
hour increase in photoperiod above P20.

P5 187.5 Time period in GDD °C) from beginning of grain filling (3
to 4 days after flowering) to physiological maturity with a
base temperature of 9°C.

P20 12.75 Critical photoperiod or the longest day length (in hours) at
which the development occurs at a maximum rate. At
values higher than P20 developmental rate is slowed,
hence there is delay due to longer day lengths.

GI 41.85 Potential spikelet number coefficient as estimated from
the number of spikelets per g of main culm dry weight
(less lead blades and sheaths plus spikes) at anthesis. A
typical value is 55.

G2 0.024 Single grain weight (g) under ideal growing conditions, i.e.
nonlimiting light, water, nutrients, and absence of pests
and diseases.

G3 1.00 Tillering coefficient (scaler value) relative to IR64 cultivar
under ideal conditions. A higher tillering cultivar would
have coefficient greater than 1.0.

G4 1.00 Temperature tolerance coefficient. Usually 1.0 for varieties
grown in normal environments. G4 for japonica type rice
growing in a warmer environment would be 1.0 or greater.
Likewise, the G4 value for indica type rice in very cool
environments or season would be less than 1.0.
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(2) XEASA—F

RN E T S TS L7 KENSOTO (Z LiuiX, MWEA HiX.® 1513 Eutric Vertisol
EFFEN L BEADK EEOTETH D, MIGT 2 BKNR2 3T X — 2 OfF#IT 053, DSSAT
WCEENTWLREADK L0 — MBI ND AT A =2 2 5B L TRE LT,

ORI 5341
Clay: 38.4%, Silt: 21.5%, Stones(#): 40.1%
ORI PRFFFEM:

Lower Limit: 0. 154, Drained Upper Limit: 0.234, Saturation: 0.275
Bulk density 1.34[g/cm3]

A ARG E: 0.23 [em/hr]

Root grouth factor: 1.0

O% ofihy

Runoff Curve Number: 81

Albedo: 0.09

Drainage Rate: 0.4

(3) fEft1y

YEAT 7151, SAPROF FR O Annex 3-9 Present Farming Practice MIEHRICESWTERTE LT,

fEffH: 8 H5 A (Short Rain Season). 12 4 19 B (Long Rain Season)
VEfFEE: 50 plants/m’

A ZERF O VEW L . 25 plants/m?

YEATREIRR . 25em

TEMREE: 2cm

BHriH: 30 A

HIRE 2 RF Ok do 72 Y DL 3 plants/hill

BHREEORIE: 25°C

F 5-24 2008/2009 FENEMHEEM R4 ¥ 1 —IL(SAPROF FR, Table 3.4.2 & V)

Area Nurser Chemical Fertilizer
Group (ac) Rotavation See diny Transplanting Spra Application Harvesting
9 pray (Top dressing)
1| Group 1 8,772 | April 1-May 19 | July 5 August 5 Aug., 20 Sept., 9 Dec.,1 ‘08
2 | Group 2 5,135 | May 20-June 16 | July 18 | August 19 Sept., 3 Sept., 29 Dec., 20-*09
3 | Group 3 4,444 | Oct., 21-Nov 3 Nov 14 Dec 19 Jan., 10-09 | Feb., 10-09 March 1-09
4 | Total 18,351

Source: Annual Cropping Program in MIS Office

Remarks: The figure of the area is not as exactly same as that in other tables because of the existence of several data in the MIS

office.
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(4) FEBRK
DSSAT (ZIFFEME K B % . BHOK T AW T HEIICHIFA T D5 EMREEN & 5, ARRETTIE 30 4
MOFHREEIT O N, BEOHEEA 7Y 2 — /I nn b=, HEIOKERKT 25 HE—
REFIATHZEE LT
O tlikaBALs - 1EM. REDD 10em £ TORI ORE THEDO K BN L TX%
FTET (XEFy V7T L—varidge L)
©@ MRHEHE 1 em DKM EHREDLEL D (Constant flood depth = 1 cm) S

(5) LFIEHMDEEEEL2AI VT
MAEIE, SAPROF FRARICHESE . LUTFDO L ITRE LT,

0 DAP TSP % 125 kg/ha
0 DAP AS % 125 kg/ha
30 DAP AS % 125 kg/ha
-z,

DAP: Days After Planting f{EfTIT# D A%
AS: Ammonium sulfate WRfET »E=17 A
TSP: Triple super phosphate EiBVU L ERAIK

(6) HHEAEH

ZHUCBET A EHRIEL. ZIRL TV D BHELLR, DSSAT IR L TW AT 7 LT —
X h5E T, F1-, MWEA TIX, Ratoon OUFEZR ETHOI TS Z &nnh ., HENICHIHIEY O
7%V 73 500kg/ha > TW\WH 2 & &k LT,
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5423 BEAEHEER

/IR REOREIZ DWW T R ORESRMFIZ L D DSSAT TOV I 2 b—ra y&2fTo7,

(1) EABIZHT SIREOBREST
Rt R =y T &, FRECI-THRRY | ZEOERIOKRIIT N BV, £ I T,
BHEFE TSR 2 1 SORERICREL CEHREETTI Z & & Lz, ZO XD ITEMN B ORE
RN = D FEAF HIZ K> T DSSAT TR S D INEDSRE S AT 2 £ 9 RGEIIMETH

Do TZT, M HEZEZTHHLOBELE LIEINEN G LN DD MERT D720, F BT+

DU B DR T 24T > 7
ST DR R £ 5-25, 5-26 (T 9, AEAF BT L CTimic I B R & < BT 5 Z &3k
<. DSSAT (2 LV LE LIZNERHE 21T 9 2 &N TET TV DH I LM TE T,

& 525 {EFBICHT 50 AREDBREST

Reference Simulation
ERE Total SR, Main SR SR SR SR SR
(KNBS) crop Yield 7/20 7/25 7/30 8/5 8/10
kg/ha kg/ha kg/ha kg/ha kg/ha kg/ha kg/ha
Ratio to total (Main + Ratoon) unit yield 0.7
Ratio to annual unit yield (SR+LR) 1.12
2006/07 6180 4845 3058 3117 3635 4201 3776
2007/08 4940 3873 4461 5054 4838 4873 4682
2008/09 4360 3418 3867 3354 3798 3646 4115
2009/10 4940 3873 2166 1833 2137 2470 3084
2010/11 5080 3983 3251 3587 4129 4154 4431
i 5100 3998 3361 3389 3707 3869 4018

W1 Total: FINE. SR EMEBUE, IR: RREINE
WR2LT=TICBITZEEDIRE Y IE7A, 2008/091FIuly 2008 - June 2009DEK,
#E3: Main crop &Ratoon# & UNSRELRDURE L. SAPROFIHZEIC & %2008/09F INEEMHEH 5 I L =B EEZ ALV =,

Sensitivity of unit paddy yield to planting date

6000
5000
4000

3000

[kg/ha]

2000

1000

2006/07 2007/08 2008/09 2009/10 2010/11

m Obs (SR, 8/5) Sim (SR, 7/20) Sim (SR, 7/25) Sim (SR, 7/30) Sim (SR, 8/5) Sim (SR, 8/10)

5-26 {EMFHICXY 53 A NEDERES T
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(2) EBKEIZHT HINEDORES

AR B A O TIE SRS TR DRI D T2 (E DK A b LAY NI X 5,
DSSAT DF ¥ U 7 L— 3 Tk, RICZOEMKELZZEISE D2 L TIEE L7,

DSSAT (2331 2 FEMEA#e Tk, M2 E LT 2 22N, BEMIfEE— ROVHE
ENTWD, HEMIHGE— N T, fifaaBthd 2 N A= KGR E 2o TR Y, 1K
EDOMEDN B HBEL TIE 2 & Mifa ARG IS, ATl ZoBEMiiGE— FgREL, #
WRAA O BIE 2 2 b &85 2 & CINEZ TS L=,

IINTDFERZF 5-26 B RO 5-27 1T, BIEAREWVIZ EINENERT 5, Ffk & ks
D& BRME 2003 5 bITVME & 7e o 7,

F& 5-26 EHKEITHT 53 AREDOBREDH

Reference Simulation
ERE Total SR, Main SR SR SR SR SR
(KNBS) crop Yield 10-100% 20-100% 40-100% 60-100% 80-100%
kg/ha kg/ha kg/ha kg/ha kg/ha kg/ha kg/ha

Ratio to total (Main + Ratoon) unit yield 0.7
Ratio to annual unit yield (SR+LR) 1.12

2006/07 6180 4845 2581 4201 5435 6233 6684

2007/08 4940 3873 3887 4873 5822 6506 7250

2008/09 4360 3418 2173 3646 5705 6899 7319

2009/10 4940 3873 1426 2470 4317 4942 6177

2010/11 5080 3983 1616 4154 5220 5890 6612

E 5100 3998 2337 4154 5300 6094 6808

B Total: £YRE. SR: EMZFINE, IR: RAEENE
WRLT=TIZBIT2FEEDIRE YIE7H, 2008/09(%Iuly 2008 - June 2009D E K,
#B3: Main crop &RatoonFE & USRELRDULE LLIE. SAPROFEAZEIZ & %2008/09F INEEEN 5 EHE L -EEEZ AL V=,

Sensitivity of unit paddy yield to irrigation water
8000

7000
6000
5000

4000

[kg/hal

3000
2000

1000

2006/07 2007/08 2008/09 2009/10 2010/11

m Record (SR) Sim (SR, 10-100) Sim (SR, 20-100) Sim (SR, 40-100) Sim (SR, 60-100) Sim (SR, 80-100)

X 5-27 EBKEIZHT S AREDBREDH
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(3)

RE LTIZRME DD & T

BEFAEOHR

fEHT AR BB 05 S5 2006/07 £ 2010/11 FEFE TTH 5,

EFR L& ST, v )7 L— g o TIRBEEAG
AL RE Y
E BTV T ORI K EE A B D ZEK )3
DT LT LV, e,
BIHNZ > TWNWD 2 L &R T 5 Z L ITE DT,

53O EfE

- >
— —

Bz
o

=T 53T

INREB L OKREORIEIZONWTOXF ¥ U T L— 3 v 52iT7o7,

A=K L LT, flifaBath &
CXVINEAFE L, k. EEONEIITE B GIEORE Tk, SR
BLTWDZEND, HEBICIEAEEE TED
SlX, B AEMBROEHRLET L DIEL X OREICERL,

BHREOMREZR 527, M 5-28 (TR T, /AW, KNFEOMNAL, BEZ 20%ICRET 5
Z L THEBOWE EIEWVER G LI,
& 527 JANEOBHIAEOHER
Reference Simulation
Year Total SR, Main crop|LR, Main crop | SR, Main crop [ LR, Main crop
(KNBS) Yield Yield Yield Yield
kg/ha kg/ha kg/ha kg/ha kg/ha
Ratio to total (Main + Ratoon) unit yield 0.7 0.84
Ratio to annual unit yield (SR+LR) 1.12 0.63
2006/07 6180 4845 3270 4201 2839
2007/08 4940 3873 2614 4873 2138
2008/09 4360 3418 2307 3646 1976
2009/10 4940 3873 2614 2470 3661
2010/11 5080 3983 2688 4154
FEE 5100 3998 2699 3869 2654

HEL Total: £IRE. SR: ERMEUE, IR: ERFNE
R TZTIZETAFEEDIREYIX7H, 2008/09(FJuly 2008 - June 2009DE Ik,
#H23: Main crop &Ratoon B K USRELRD EURLL (X, SAPROFFAZEIC & 52008/09F INEREN 5l L -EEEE AL V=,

Paddy Yield (Main crop, Short Rain) Paddy Yield (Main crop, Long Rain)

2006/07 2007/08 2008/09 2009/10

6000 6000

5000 5000

kg/hal

[kg/ha]l

4000 4000
3000 3000
2000 2000

0 I I I I I 0

1000 1000
2006/07 2007/08 2008/09 2009/10 2010/11 2010/11

Record (SR, Main crop) u Simulation (SR, Main crop) Reference (SR, Main crop) m Simulation (LR, Main crop)

5-28 A PWENBHRFARENRER (£ : MRE. & KRF)

192




(4) BEEBRRICHAFININEDNOHER
FHREIZ LV FEEER IR S D 2 LIS K VORI G EINT 5 Z L A lifr S D, FEEFE
BITHIFF SN DINEIZ OV T, SAPROF IZ L V& 5-28 DL D ICHERRNELOLN TN D,
ZiuE, MIAD (Mwea Irrigation Agricultural Development Centre) |Z351) 5ilBES 2 5%
WL TiHMicn/ebDTH D,
AREETCIL, FEEMMEOHPUZ OV TIEL, SAPROF FHEMEIZIIVME & 725 X 9 DSSAT D
BERAG B2 03 2 & TRl L7z, BREE T ORGSR, F2E TN 14 O REMEATfG = DO BIEIL 60% & 5
HHDE LT,

% 5-28 SAPROF TiMii S 7=IRR R UFEDE YR

(5)  Nerica & & U Ratoon IREFF D 1=H D EUL L
R U7z X 912, Nerica k3 X Ratoon IN&EIZSWTiE, DSSAT TORMENKEETH 5,
eV, Basmati K2k 2 HIULZ JTTIZAHMET 2 b D & Uiz, B OFHERE 842 LU R IZRT,

<HERLOYGAE>

SR Basmati Ratoon (1.7) / SR Basmati Main (3.9) = 0.44
LR Basmati Ratoon (0.50) / LR Basmati Main (2.7) = 0.19
LR Nerica (3.0) / SR Basmati Main (3.9) = 0.77
<HEDLYOLEAE>

SR Basmati Ratoon (2.5) / SR Basmati Main (5.5) = 0.45
LR Nerica (4.2) / SR Basmati Main (5.5) = 0.76

5.4.2.4 GCM T—4 TO I A Y=
AT AMHIE & 72 GO OB ES (BokE, BimARiE. BRESE. BHE, FxinE)
% DSSAT IZ AT U CTRFED = AN E % 5l L 7=,

)
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(1) REWNEFFMEER

F5gE S F Y AT T, DSSAT T 30 FERIORWIFHA 21T o 72, /INHF & RWZE & TIERH
LORBARMENREIR D 0T N TN L IZHAE L, S50, FEOFEIC L > TH, MG
RENIMEDD Z &inh ., MR RITZE 2 TR EIT> TV D,

FHRRERAM 5-29, B 5-30 (TR d, FEAFEMT L LI, FKMRESHET 2D,
Fhe LW A IR CTHIIRE <M ELTWS, /2, KfE T U ARlicti325 & il
DTFIVARBNTEH, 2 AOHNFHR LY DT 28AEZRL TW5D,

B DORREEL LT, /AINRFTRIZOWTHD & A IRITFEEDOF TR, HbRL LT
IFFELZENE LA DIZ 2 /S0, KEFICE L L, FERLOGAIZITE &b & ORI
DMIEFN/NS DT DD I8 S B TIXR0,

Measure Names

Paddy yield (SR, without Project) [kg/ha] Paddy yield (SR, with Project) [kg/ha] I Avg. Hwam (BL)
M Avg. Hwam (Dh)
7K 7K Avg. Hwam (DI)

M Avg. Hwam (Mm)
M Avg. Hwam (Wh)
Avg. Hwam (W)

1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010

Year Year

K 529 FRUESFT VA TONMREODARE (EIHUYN) O DSSAT HERR (£ : FXL
L (Rk@ierR). £ : FXHY (RKMEEEM))

Measure Names

Paddy yield (LR, without Project) [kg/ha] Paddy yield (LR, without Project) [kg/ha] M Avg. Hwam (BL)
M Avg. Hwam (Dh)
7K 7K Avg. Hwam (DI)

M Avg. Hwam (Mm)
M Avg. Hwam (Wh)
Avg. Hwam (W)

ped ped

1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010

Year Year

K 5-30 BRIFESFTVATORKRENDIAUNRE (EIHUY D DSSAT SHEHKE (K : FELQ
L (AK@EHRAR). B FEHY (BAK@E#HEEM)
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Unit rice yield [kg/ha]

Unit rice yield with/without project [kg/ha]

= T I
[ B ;

Basmati BasmatiRatoon Nerica

7000

6000
5000
4000
3000
2000
1000

0 _

o

L —

Dl —
DH E—
B e ——
MM —

BL | |
DH | .
DL | |
WL |

WL

R e —
Wi —

MM_
WH_

=
=
SR

W without project m with project

5-31 DSSAT Tifffich=aAx (£3) EHU
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(2) OAAWRE~DEZEOERDH

FHIOFER., M OKES T U BN TH 2 AREITHTRRRE LY F LSBT 5555 &

oty EOXIRKBERIZLDEBENRREONEFAND D, 2 ANEEFLKEEFE L O

BISIHT 24T > 7o /AT I B ARUEE T 30 4R DO FBLEHH O KAE DO A Fv 7z (o 7 v 4030),

IHTRE R 5-32 12”7,

o [EHEIE OS%NTHRIICHBERMENH LD, AF A (ADHB) ., ARKKRE (B)., B
KE (F), Z%#E (F), Z#E (F), HEARE (A) Tho,

. B AL ARKRRIRE RNV EOMBENRSH S5 (K 5-33), 2D Enb, IS E5-
T2 LHHORERENRE O INEORDICERD L NI AD=ALNEZ LD,

o [FKREIZOWTIL, BKENBDTHIENKA ML RAZED, NWEEZBDIHETNDLESE
2 HiLD,

o ZREEWEIIA DD DOZEWE LHEN G ORI S OFENREENT WD, AR E~E
BT LD TIFRINEZLORERE LTEMT 20D TH D, HHEAFERITOWTIL, &%
MRENE A LXDKA N VAP ZINEDRDTHHDEEZ LD,

o HEELEDOMHET/NI U,

Seasonal Paddy Yield vs. Seasonal Environmental Data (Planting to Harvest)

® o o© ©
(@)
® (e ®) o
2 o
o
(@]
o o
° P
o
(o) (o)
o o
26 28 30 100 200 300 400 500
Number of days (Planting to Harvest) Avg. max daily temperature [C] Cumulative rainfall [mm]

5K
o o o
O
4K o o o
o)
3K
o
o
peq 2K
1K
0K
16 18 20 22 24 1200 300 400 500 0 100 200 300 80 100 120 140 160
Avg. solar radiation [MJ/m2/d] Cumulative evap-transpiration [mm)] Cumulative transpiration [mm] Cumulative soil evaporation [mm]

H 5-32 OAWNELEBOKREREOHBES T (IRE, FELLOT—X T, Sl&
30 £ (1981-2010 F) DEFICHITHIEEFY WEIHLINEET) OFHEERT,
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Number of days vs. max daily temperature Number of days vs. min daily temperature

R-squared = 0.8 R-squared = 0.65

LX) 00
SO o o o 0
o Q o \or
05 Neso) 105 O\OO
[N o o
o \a N
N 0008
0 Q0 o\0
00 fo's} 100 Q0.
O\ o
Vel o Q
9 o o o

250 255 26.0 265 27.0 275 28.0 285 29.0 295 30.0 30.5 31.0 315 15.0 15.5 16.0 16.5 17.0 17.5 18.0 19.0
Avg. max daily temperature [°C] Avg. max daily temperature [*C]

X 5-33 4 REFAH FEAHLIREFET) LBEX - BR/IAEOHEE

RAESFTVARNC, WEE, INEEDOHBENKRE NoToRG R (BKE, HEARKE., £F

A0 2 W CORLERBRAX 5-34 1R~ 7,

o HIME L7-MHBEOHTRE B & FERIC, HERKRGIRO EANRKE WU HEEAEF BHOBAIE
FREL, IWEDBAMES REWEHI R H 5,

o BEAREDOHWDIBNRKENT T U AR, INEOHDIE S KEWHAINH 5,

B, FERET U AE, BAKRERIEOZLOREINLEELZLOTHL D, flziE

W U A OREKE KIBOZIEIX, 5 2OKUES TV A O THRICAET 13T Th 575,

AFERIZE 72 o T2, ZAUE, ARFTCIEHEEHE IR <, EFHHE (TEM 2 5 I £

T) OFEHEEANTNDZDTH D,
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Seasonal paddy yield [kg/ha] Seasonal avg. max daily temperature [°C]

31
. ’ | -+ 4
29 |
2K
28
(eI}
27
1K
26
0K 25
Avg. Hwam Avg Hwam Avg. Hwam Avg Hwam Avg Hwam Avg. Hwam Avg. Tmaxa Avg. Tmaxa Avg. Tmaxa Avg. Tmaxa Avg. Tmaxa Avg. Tmaxa
(BL) () (WI) (BL) (Dh) (Dl (Mm) (Wh) (WI)
Seasonal cumulative rainfall [mm] Number of days (p|ant|ng to harvest)
300
110
250
200
150 _|_
ung 100
50
0
Avg. Prcp  Avg. Prcp  Avg. Prep Avg Prcp Avg Prcp Avg. Prcp Avg. Ndch  Avg. Ndch  Avg. Ndch  Avg. Ndch  Avg. Ndch  Avg. Ndch
(BL) (Dh) (DI (Wi (BL) (Dh) (DI) (Mm) (Wh) (WI)

5-34 [UERLTFTUARIOIARE (EL), BKE (EF). BReERE (AL). BREXE
(BT) UMRZE. FXQLOYT— X T
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5.4.3. /MU E DT
DSSAT Z VT, MIYED UL B 21T - 72,
5.4.3.1 SAPROF T® upland crop
SAPROF i, upland crop & LT, Maize (X 1 X), Green gram(ik &), French beans (\»
AT AF), Soybeans (KE), b~ b, EREEXHLEL TS, 2D 5, Green gram &
ERZ1L, DSSAT TET /AL STV,
DSSAT Ti&, MM & DETNT —F Z 2570, MWEA CTEREICHKE SN TWD
RO F IR0 o T2,
Z 2T DSSAT ICHE SN TV D REET /LD 55, SAPROF THRIE STV 5 HALIL
BLETWVEERDET LV EZBIRL THWD Z L L LT,

& 5-29 upland crop OEY Z & DR EFTHE A &

e

AT 7 8

Maize

DSSAT DET V% W5,

Green Gram

DSSAT DFET VN7, T /LD d B Maize, French beans, Soy beans, Tomato
O DSSAT N ETF R TOKMEL TV 4 Z L OE{b® % SAPROF TRHEL TW5D
BN EICE U CRES TV AT E O EE LT,

French beans

DSSAT DET /L% W5,

Soy beans [A _k
Tomato A F
Onion DSSAT DEF L7272\~ Green gram & [FEEE Lz,

5432 ®EENE

I

SAPROF T EAEI BT, FEFERE G O I L TRE SN TWD, LLTFIC, 4 ETD

ke =Y,
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5.4.3.3 {EtETE
Upland crop OYETHEIFEICK LT A & OREELNHRE SN TS, mfEIL. B o
Vxl NOFETEZ TN,

# 5-30 upland crop QETEBEDHERLL & IRE R E AL

Crop PR I EE DB L INEREAL [kg/hal
with Project | without Project | with Project | without Project
Nerica (upland) 0.1 0 4,200 3,000
Maize 0.1 0.5 3,000 2,500
Green Gram 0.2 0.15 1,000 875
French Bean 0.2 0.05 6,500 5,000
Soy bean 0.25 0.2 2,000 1,500
Tomato 0.1 0.05 10,000 9,000
Onion 0.05 0.05 6,000 5,000

72, uv=l Fr—AZ L ? upland crop DIEMHEIEIX. £ 531 1LY TH
%, 3T ordinary & & 2 OVE, EME OB K R OFEF S STV WX 2 Bk T 5, 72,
effective &2 DI1E, HM T m Y =7 ML VEFH S, £ 530 TONEFTHEAMD LY K&
VW DILEJFTEALO L0 KX\ 540 OILEFHALSEH S5,

% 531 EEInP Y r—KRITED upland crop B ETE
SR LR
ordinary | effective | ordinary | effective
Namindi 0 0 0 0
case 0 | Thiba 300 0 300 0
Link I 0 0 0 0
Namindi 0 300 0 1,400
case 1 | Thiba 0 200 0 5,000
Link I 0 400 0 1,700
Namindi 0 300 0 100
case 2 | Thiba 0 200 0 1,700
Link I 0 0 300 0
Namindi 0 300 0 1,400
case 3 | Thiba 0 200 0 5,000
Link I 0 0 0 900
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5.4.3.4 FHE#ER
Upland crop ®fn H Z & OIRETHIFEREZFR 532 18 LTz,

% 5-32 upland crop DUXE FAIFER

unit: ton/year

project clim Maize Soy bean | French Bean Tomato Green Gram Onion
BL 795 187 152 268 80 152
DH 900 184 148 269 82 156
Case 0 DL 830 183 149 273 80 153
MM 858 169 135 256 76 145
WH 757 208 131 206 74 140
WL 871 193 145 250 80 152
BL 2,700 4,500 11,700 9,000 1,800 2,700
DH 2,848 4,371 11,396 9,210 1,809 2,713
Case 1 DL 2,779 4,403 11,567 9,221 1,808 2,712
MM 2,787 4,178 10,651 8,840 1,732 2,598
WH 2,331 4,464 10,513 7,213 1,606 2,410
WL 2,755 4,442 11,344 8,681 1,774 2,661
BL 1,090 1,248 3,077 2,443 502 769
DH 1,177 1,209 2,985 2,487 503 771
Case 2 DL 1,127 1,220 3,039 2,500 504 771
MM 1,144 1,157 2,801 2,396 483 739
WH 976 1,248 2,759 1,951 448 688
WL 1,143 1,237 2,985 2,354 495 759
BL 2,363 3,938 10,239 7,877 1,675 2,363
DH 2,494 3,829 9,982 8,068 1,584 2,376
Case 3 DL 2,434 3,856 10,130 8,077 1,583 2,375
MM 2,440 3,657 9,322 7,738 1,516 2,274
WH 2,031 3,888 9,156 6,283 1,399 2,099
WL 2,410 3,886 9,922 7,594 1,652 2,328
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6. FVALIAL—2aVDERETFMDER

HELERELEE T VA (5 r—R) T UA 270 —R) ZfAEDLELEL7—A

(1835 #—RA) IZOWT, ¥ FUFTIalb—raradEfil, RELESEELZIHMELE,
7o B DRFROBAL CTEEONRETNT 5 2 & 25 2, BlKES kT 5>V >
WTH1r—AFEE L7, UbkazELHdE, 2AFHTI6 7T —RZHONTOTF I AT I a2l
—Ya rEFER LT,

6.1. REIRHEN - INEF AT ORI

RAELEE T OO LA &2 FE RN & T M L > TRl L, TR E O 2L & (R I T T
TOVTRMET L7z, REROFHM 7 — R %, KUEEENS T VA 55 —AXFELS T 937 —RAD
15 7r—AL L, 17 —AOFAEHMIL 30 M & Lz, £z, BnAEN kG 5V A4 To
A 1 —AXEELF T a3 —AD 3 r—AEi Lz, bk 2AFHTI8S F—2ATH
%=y

6.1.1. REAFRHEAEHT OERR
BRETOTEELY (5.24 X% v V7T L—ay ] BXO b 2.5 fkkETny =7
a T — X TOFMMNT 12, FERRBETOMATEREZ (5. 2.5/ k5ETmny =/ va s —
& TOWHENT ] (TR LTz,

6.1.2. fEYIIREETEDENE

TEM I L, DSSAT Talffli L7z NI, 1EfHfE L R (MR 50 HAl2D 15 HATIZE
WP DR OKFEREE (U RIKTFER)) 2 U T Lz, BEICIEFREE L INE & DR
HIE S VIR D 7220 AS, FERIZR RIS L oo, AR IR S IR IET 5 b O
E L7,

DSSAT DT & 2 BINFHIZ DWW TR 15.4 fEMINE T HIE T L OREE ] 12, RS ERIZ OV T
1% 15.3.3 KINSCET VDO DIELMET — X HEH | 12, REROFHMIZHOWTIE [5.3.4 KIS
Brl s LTz,
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6.2. FHEDERR L EHE

EfiL7- I 2 —2 a3 OETORRICONWT, REL-IFEET, HEL T3 (37—
R) HRHE U7z, ZEOFHmAE RS —E T, KREEROMER, FEOENED L 5 5
TRLIIBEINDDONE, RDM Oifima HigIcED 5 2 L 2 8FAIC R 2B LT,

6.2.1. EFHEESTDEN
M4, 4 FMFEE DOMFTH IZBWCERE LTS CE AR T 21T o 72,

6.2.1.1 RESFHDEE
IIMT DT\ L 72 DB, EEa A b, HRESE LI TIORT, EAMIZIE SAPROF
HICE DAL TS,

Hifff

I A HMIIHE S TV AOREICBWTER LIZ3 203 F ) A 23%E Lz, BRoHMIX
SAPROF FAEFERA S U1z, BRICH L TE, FEEmOAETHEMMI—ETh D, 7272 LIE
Wy DR DOVERTEI G 2B 2 TV 5,

& 6-LFFEDIA (£3) ORRELME (B8

unmilled rice Ksh/kg

BL priH priM priL

Percentage Change 0%| -16.589%| -22.803%
] Basmati 28.483 28.483 23.758 21.988

Economic
Price? Ratoon 28.483 28.483 23.758 21.988
Nerica® 21.362 21.362 17.819 16.491
) ) Basmati 45,000 45.000 37.535 34.739

Finantial
Price? Ratoon 33.000 33.000 27.526 25.475
Nerica? 33.000 33.000 27.526 25.475
Remarks:

1) Projected 2025 World Price (in 2009 price), estimated based on the WB Comodity Markets
2) As of December 2008 prices
3) Price of Nerica was adjusted by rate between present price of Nerica and Basmati (=0.75)
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K 6-2 MEVMOHEME S VEREIE (FXEROBFE TEMIEI—E)

Upland Crops
without Project  [with Project Economic Price |Financial Price
Combination Combination
Nerica 0% 10% 21 33
Maize 50% 10% 33 25
Green Gram 15% 20% 67 70
French Bean 5% 20% 30 31
Soy bean 20% 25% 39 60
Tomato 5% 10% 17 18
Onion 5% 5% 36 37
100% 100%
based on SAPROF
LA b

HATEEHT Y OVEWAERE = X MNE. SAPROF ICBITABEEMAESR L, =2 A2 L T,
FRE OIS HE (N2~ T 42k, KR L. 2V B2K) 1Tk TRA S, BRI L > Th
R TIREVEEN R I > TL D128, FEFEMOAEIS U Ta A MIERD,

£ 6-3 Ot (EI) QEAEEH-YDEEIR+

Unit Production Cost [Ksh/ha]

erops area project status Unit Production Cost |  Unit Production
[Ksh/ha] Cost [Ksh/ha]
Economic Financial
BasmatiMain MIS area without Project 61,491.5 103,185
BasmatiRatoon MIS area without Project 6,672.0 12,900
Nerica MIS area without Project 28,115.0 56,325
BasmatiMain outgrowers area without Project 57,891.5 99,435
BasmatiRatoon outgrowers area without Project 6,672.0 12,900
Nerica outgrowers area without Project - -
BasmatiMain MIS area with Project 63,192.5 104,950
BasmatiRatoon MIS area with Project 10,422.0 24,400
Nerica MIS area with Project 31,313.0 99,050
BasmatiMain outgrowers area with Project 61,491.5 103,185
BasmatiRatoon outgrowers area with Project 6,672.0 12,900
Nerica outgrowers area with Project 28,115.0 56,325

based on SAPROF
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% 6-4 MWEYPOHEMEEH-YDEEIR k

Unit Production Cost [Ksh/ha]

Crops Project Status Unit Productign Unit Pr.oduct.ion
Cost (Economic) | Cost (Financial)
NERICA (upland ) without Project 28,115 56,325
Maize without Project 27,637 48,165
Green Gram without Project 27877 45,095
French Bean/ha without Project 62,859 99,295
Soy bean without Project 32,760 55,785
Tomato without Project 63,385 121,000
Onion without Project 70,410 122,875
mix (weighted mean) without Project 34,409 59,162
NERICA (upland ) with Project 31,313 54,910
Maize with Project 32,102 50,335
Green Gram with Project 30,024 44,460
French Bean/ha with Project 60,309 95,120
Soy bean with Project 34,800 54,890
Tomato with Project 67,485 128,000
Onion with Project 74,010 130,875
mix (weighted mean) with Project 40,426 66,016
based on SAPROF

L
BRI, r—250, ZFEIBIOESERZEE S5 LU TOL D122 5,
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Cropping Area [ha]

& 6-5 EEWMFEOEIA

project scheme season Crops area [ha]

case0 MIS area SR BasmatiMain 5268
caseQ MIS area SR BasmatiRatoon 5268
case0 MIS area LR BasmatiMain 759
case0 MIS area LR BasmatiRatoon 759
case0 MIS area LR Nerica 0
case0 outgrowers area SR BasmatiMain 270
case0 outgrowers area SR BasmatiRatoon 270
case0 outgrowers area LR BasmatiMain 1055
casel outgrowers area LR BasmatiRatoon 1055
caseQ outgrowers area LR Nerica 0
casel MIS area SR BasmatiMain 8100
casel MIS area SR BasmatiRatoon 8100
casel MIS area LR BasmatiMain 0
casel MIS area LR BasmatiRatoon 0
casel MIS area LR Nerica 810
casel outgrowers area SR BasmatiMain 0
casel outgrowers area SR BasmatiRatoon 0
casel outgrowers area LR BasmatiMain 0
casel outgrowers area LR BasmatiRatoon 0
casel outgrowers area LR Nerica 0
case2 MIS area SR BasmatiMain 8100
case? MIS area SR BasmatiRatoon 0
case? MIS area LR BasmatiMain 3600
case2 MIS area LR BasmatiRatoon 0
case? MIS area LR Nerica 0
case2 outgrowers area SR BasmatiMain 0
case?2 outgrowers area SR BasmatiRatoon 0
case? outgrowers area LR BasmatiMain 0
case2 outgrowers area LR BasmatiRatoon 0
case? outgrowers area LR Nerica 0
case3 MIS area SR BasmatiMain 6780
case3 MIS area SR BasmatiRatoon 6780
case3 MIS area LR BasmatiMain 0
case3 MIS area LR BasmatiRatoon 0
case3 MIS area LR Nerica 640
case3 outgrowers area SR BasmatiMain 900
case3 outgrowers area SR BasmatiRatoon 900
cased outgrowers area LR BasmatiMain 0
case3 outgrowers area LR BasmatiRatoon 0
case3 outgrowers area LR Nerica 90
based on SAPROF
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Area for upland crops [ha]

SR LR Total case
Present 600|case0
CP1 Plan 1 500 1800 2300
CP1 Plan 2 500 1800 2300
CP1 Plan 3 500 2100 2600(|case2
CP3 Plan 1 500 7300 7800
CP3 Plan 2 500 7300 7800(|case3
CP3 Plan 3 900 8100 9000|casel

Source: SAPROF Table 4.2.4 (In this study, MIAD (90ha) is included)

HMO Thiba X LY A MBI 5 EEIIE
Thiba & A9 A MIBIF 5B SAPROF (2 L A BEEIC KL D &, #9256 5 KSh & 72 -
TW5h,

£ 6-7 KD Thiba T LY A MZBITHEEINE

Dam Site benefit foregone by constructing dam
Unit net revenue
21,309 Ksh/ha
Group Il not paying O&M fee

Area
120 ha
Intensity 100%
60% of dam site

Total revenue
2,557,020 Ksh/year
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ISR
BAROMEFFE B L, FELFM LB L LRWEE LT, UTOX ) IZirEanTnsd,

& 6-8 REDHIFEEE (SAPROF &Y k)

Financial and Economic Annual Administration and O&M Cost
Unit Ksh 1,000

Without Project With Project
Detail Design Time  Construction Time O&M Period

Administration Cost

Salaries and Wages 30,637 39,137 41,137 36,637
Office Expenses 12,478 15,939 16,754 14,921
sub-total 43,115 55,076 57,891 51,558

Operation and Maintenance Cost

Heavy Equipment, Farm Machinery and Vehicles 8,025 8,025 8,025 11,852‘
Existing Irrigation Facilities 7,440 7,440 7,440 7,440
Thiba Dam and Mutithi Extension 0 0 0 3,54§
sub-total 15,465 15,465 15,465 22,840

Dredging Work at Sand Trap Dam
Dredging Work at Sand Trap Dam 11,820

Total 58,580 70,541 73,356 86,218

*Financial cost was converted to economic cost by multiplying SCF 0.96.

7Yy MK DFIEE DT
7Yl MIEAREIFILLToORIC L v EET S,

Increment = (Benefit with project) — (Benefit without project) — (Dam site Benefit)
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6.2.1.2 EEHI
BREROSTTOEERN 27T, [UES TV ARBLI O AMEF U 4% BL & LEEHEAED
casel~case3 TOREF %, £ 6-9~F 6-11 I[Z R LT,

% 69 BERERAMMFTOETEDH (casel, climate scenario=BL, price scenario=BL)

Economic Cost and Benefits

climate scenario = 'BL" price scenario = 'BL'
casel
CP3
Plan 111 Unit: Ksh.million
Const O&M | Replace-| Total .
Year Cost Cost rr':ent Cost Benefit | Balance
1 2011 216 11 227 0 -227 Benefit
2 2012 6 11 18 0 -18
3 2013 1,801 14 1815 0 -1,815
4 2014 2,972 14 2,986 0 -2,986
5 2015 2,045 14 2,059 0| -2059
6 2016 1,090 14 1,104 0 -1,104 After completion of dam construction
7 2017 31 27 57 319 262 22
8 2018 27 27 638 611 44 paddy double crop for 4 years
9 2019 27 27 957 930 66
10 2020 27 27 1,304 1,278 90
11 2021 27 5 32 1377 1,345 95 } gradual increase for LR upland
12 2022 27 27 1,449 1423 100
13 2023 27 27 1,449 1423
14 2024 27 27 1,449 1,423
15 2025 27 27 1,449 1423
16 2026 27 278 305 1,449 1,145
17 2027 27 27 1,449 1423
18 2028 27 27 1,449 1423
19 2029 27 27 1,449 1423
20 2030 27 27 1,449 1,423
21 2031 27 5 32 1,449 1418
22 2032 27 27 1,449 1423
23 2033 27 27 1,449 1423
24 2034 27 27 1,449 1,423
25 2035 27 27 1,449 1423
26 2036 27 278 305 1,449 1,145
27 2037 27 27 1,449 1,423
28 2038 27 27 1,449 1423
29 2039 27 27 1,449 1423
30 2040 27 27 1,449 1,423
31 2041 27 484 511 1,449 939
32 2042 27 27 1,449 1423
33 2043 27 27 1,449 1,423
34 2044 27 27 1,449 1,423
35 2045 27 27 1,449 1423
36 2046 27 308 334 1,449 1115
37 2047 27 27 1,449 1,423
38 2048 27 27 1,449 1423
39 2049 27 27 1,449 1423
40 2050 27 27 1,449 1,423
41 2051 27 5 32 1,449 1418
42 2052 27 27 1,449 1423
43 2053 27 27 1,449 1,423
44 2054 27 27 1,449 1423
45 2055 27 27 1,449 1423
46 2056 27 278 305 1,449 1,145
47 2057 27 27 1,449 1,423
48 2058 27 27 1,449 1423
49 2059 27 27 1,449 1423
50 2060 27 27 1,449 1,423
8,161
Economic IRR 11.4%
Net Present VValue at 10% Discount Rate
Cost Benefit | Balance B/C
Ksh Million| 5,815 6,809 994 117
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% 6-10 BEFRABEZRSTOETEH (case2, climate scenario=BL, price scenario=BL)

Economic Cost and Benefits

climate scenario = 'BL' price scenario = 'BL'
case2
CP1
Plan 111 Unit: Ksh.million
Const O&M | Replace-| Total N
Year Cost Cost ment Cost Benefit | Balance
1 2011 216 11 227 0 -227 Benefit
2 2012 6 11 18 0 -18
3 2013 1,801 14 1815 0 -1,815
4 2014 2,972 14 2,986 0 -2,986
5 2015 2,045 14 2,059 0 -2,059
6 2016 1,090 14 1,104 0 -1,104 After completion of dam construction
7 2017 31 27 57 155 98 22
8 2018 27 27 310 283 44 paddy double crop for 4 years
9 2019 27 27 465 438 66
10 2020 27 27 634 607 90
11 2021 27 5 32 669 638 95 } gradual increase for LR upland
12 2022 27 27 704 678 100
13 2023 27 27 704 678
14 2024 27 27 704 678
15 2025 27 27 704 678
16 2026 27 278 305 704 400
17 2027 27 27 704 678
18 2028 27 27 704 678
19 2029 27 27 704 678
20 2030 27 27 704 678
21 2031 27 5 32 704 673
22 2032 27 27 704 678
23 2033 27 27 704 678
24 2034 27 27 704 678
25 2035 27 27 704 678
26 2036 27 278 305 704 400
27 2037 27 27 704 678
28 2038 27 27 704 678
29 2039 27 27 704 678
30 2040 27 27 704 678
31 2041 27 484 511 704 194
32 2042 27 27 704 678
33 2043 27 27 704 678
34 2044 27 27 704 678
35 2045 27 27 704 678
36 2046 27 308 334 704 370
37 2047 27 27 704 678
38 2048 27 27 704 678
39 2049 27 27 704 678
40 2050 27 27 704 678
41 2051 27 5 32 704 673
42 2052 27 27 704 678
43 2053 27 27 704 678
44 2054 27 27 704 678
45 2055 27 27 704 678
46 2056 27 278 305 704 400
47 2057 27 27 704 678
48 2058 27 27 704 678
49 2059 27 27 704 678
50 2060 27 27 704 678
8,161
Economic IRR 5.8%
Net Present Value at 10% Discount Rate
Cost Benefit | Balance B/C
Ksh Million| 5,815 3,309 -2,506 0.57
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® 6-11 BREZSTOEER (case3, climate scenario=BL, price scenario=BL)

Economic Cost and Benefits

climate scenario = 'BL" price scenario = 'BL"
case3
CP3
Plan Il Unit: Ksh.million
Const O&M | Replace-| Total .
Year Cost Cost ment Cost Benefit | Balance
1 2011 169 11 181 0 -181 Benefit
2 2012 6 11 17 0 -17
3 2013 1,191 14 1,205 0f -1205
4 2014 2,380 14 2,394 0 -23%
5 2015 1,739 14 1,754 0f -1754
6 2016 992 14 1,007 0 -1,007 After completion of dam construction
7 2017 25 27 52 276 224 22
8 2018 27 27 551 525 44 paddy double crop for 4 years
9 2019 27 27 827 801 66
10 2020 27 27 1,128 1,102 90
11 2021 27 4 31 1,191 1,160 95 } gradual increase for LR upland
12 2022 27 27 1,253 1,227 100
13 2023 27 27 1,253 1,227
14 2024 27 27 1,253 1227
15 2025 27 27 1,253 1,227
16 2026 27 271 304 1,253 950
17 2027 27 27 1,253 1,227
18 2028 27 27 1,253 1227
19 2029 27 27 1,253 1,227
20 2030 27 27 1,253 1,227
21 2031 27 4 31 1,253 1,223
22 2032 27 27 1,253 1227
23 2033 27 27 1,253 1227
24 2034 27 27 1,253 1,227
25 2035 27 27 1,253 1,227
26 2036 27 271 304 1,253 950
27 2037 27 27 1,253 1227
28 2038 27 27 1,253 1,227
29 2039 27 27 1,253 1,227
30 2040 27 27 1,253 1227
31 2041 27 445 471 1,253 782
32 2042 27 27 1,253 1,227
33 2043 27 27 1,253 1,227
34 2044 27 27 1,253 1,227
35 2045 27 27 1,253 1,227
36 2046 27 307 333 1,253 920
37 2047 27 27 1,253 1,227
38 2048 27 27 1,253 1,227
39 2049 27 27 1,253 1,227
40 2050 27 27 1,253 1,227
41 2051 27 4 31 1,253 1,223
42 2052 27 27 1,253 1,227
43 2053 27 27 1,253 1,227
44 2054 27 27 1,253 1,227
45 2055 27 27 1,253 1,227
46 2056 27 277 304 1,253 950
47 2057 27 27 1,253 1,227
48 2058 27 27 1,253 1,227
49 2059 27 27 1,253 1,227
50 2060 27 27 1,253 1,227
6,503
Economic IRR 12.1%
Net Present Value at 10% Discount Rate
Cost Benefit | Balance B/C
Ksh Million| 4,659 5,888 1,229 1.26
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6.2.1.3 NHTHER

TRTOIF U FOONTE BRI ATV, FERERy 7270y NCRLTE, Ry 7 &
7y OGO IEME TV AB L ATV A OEWEKBL TV RN E

A% L EBLITICAIET D,
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BCR (Discount Rate = 10%)

Project

1

L J
-
1.0
0.9
0.8
0.7
::1:: 109
0.6

0.5

0.4

poe

0.3

0.2

0.1

0.0
casel case2 case3

casel

Project

-

l -.I.-

case2

case3

NPV (Discount Rate = 10%)

\dN

10K

9K

8K

7K

6K

5K

4K

3K

2K

1K

0K

-1K

-2K

-3K

-4K

-5K

casel

Project

case2
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6.2.1.4 E|5| R TORES T
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FORLELOTH S, R LN D 2 L EUTFIFET 5,
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