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Pseudo-Global Warming I&, ZEURBLFEBROEREZHW-GADY I 2L —a
fESZ AT, IEEHCBI LTIk, Je & Rk, AL FAERLD 7 (Full Fertilizer) - fb7FAEE
+HEAE (Half Fertilizer and Half Manure) « HEJE D I~ (Full Manure) « & (Control)
DS TH D, K1-6 PHHB R K 51, RPUEELEROMERIT, FvEtnay
ORI T 5 H OO, FEIZ X D%HE TS e TH D, LoLans, ko
L ICHIERIRIEAL DB DWW T, RHEERBERNEZ v Iab—rva UiERD,
TR T 5, AMEWET ML DU 2 b—3a %, TROICET D H7= 7%
ERELN A, TNEME L2 2 L— g v %47 S RIS Stz = L1
BEREAT D,
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T« A MK
X 1-5 FrUEravOBBGRERE I 2 L—Ta VORGSR
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Half Manure

=V S
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500

Control Full Fertilizer  Half Fertilizer and Full Manure
Half Manure

U ez XA NIX
X 1-6  BLURBELEBRIZE 5 b 'R a VHINAORBEEERE T I 2 L—v 3 VR

K 1-7, 1-81%, aavav, 77, ZNEIUIHOWNT, hrEtaay RO
RRELI2b—2a v ORREERLELDOTHS, KRO L IC, Zhbi, it
DFFREOEA LD A REM ZMETT 2 Z A HBE LTWDH Z &b HE O &
RAOGFEICONWTHBEERE VI 2L —2a v OfiREE2 LD L, ava Yy, 75
EHEFIZ LY ABEIEEHSEAE (Half Fertilizer and Half Manure) D354 0 HiY
EALZERERD 22 (Full Fertilizer) DIFEDOHINE DFAEBIIEL2ERNHALND, iE
RSN AL, MO THRMHRIC L V9. H D VI OREE T L\ 5 B4
HLEZOND, INOHGEINEZRE 2B, BXO0a =7 2K

BEEOH Y N, FEFOWAZE S TEELZRDIN, KTF—<nhb, Zhbik
ST DB O LT D ICE ST,
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1-8 F75DEBREBRLE I 2L —TarOfEE (U - 7z X MIX)

b. FEEAPEIRENR L OVERBR~OKELE BB
AL I, ISR IOICE NE B E T o nbiE~vrr- L~ Ld a3ia=
T A LIV DZENEND G EATST2, £ <72 L~ULD 43T TMalmquist Index7”
Ta—FICL DR R A PN (B ETEP) OHERH 247572, Malmquist Index7 7 11—
DFFEEL T, TFPEER /3 CED RN FETHND, ZHUZKVH —FIZBIT HTFPORER
SR 72 AR 35 eI, FDER A H AL (TC: Technical Change) . £ 1lTHI%h
K (TEC: Technical Efficiency Change) DBLRNDHEERLT-, 2

L TFP (Total Factor Productivity) ZMAAAPEMECRBIZEEFEN:, B EFEN: L IFR S, BIb L
T ERNTESE 1 BALCK L CENZ T OMIE GEH Sz ARSI 24E4H LErerRd, B
REOICIE, EH SN MEE SIS, b LR ABERZESRIC LR TRO BN D, BlxiE, 5
BERABEDEHCE D 2 & T [EEREE ), FRICERBRAREZSRHCE D2 LT TERAFEMN) 2K
DL ENTEDLN (INBi TEERAEFEN] ELWEHRIND). DRICERAEREZ L2 1D
REBIRAEERERDD ZENTE D, K7aY =7 P TIEEAMEICET S TFP 2RO TWN5, i,
FEHSNIME (R ey s N CIIRBEEAEFREZTN) . L LR SR, & HICHME TR
HOTEY, ZOUETHHEXETP BN 1 & LELGE, AEMENS LA L TWHZ EERT, £/, TFPIX
TS OIECH Y | 1 #2256, BiESRALND Z L 2mT,

LOTHEANE L) 1 E, (HD —EOEEERBRALTE L L & IR KERREEZAET RN Tbb
MR OB E R LD TH D, ATV =r FOBE, BT, HbLDRVEART,
HDH—EOAEERTER LM E B L CY 2 i+ 5 2 L TR TV D, [BHREEL) 3. b
LY FE LUVIREE (BhRAY/RAE) & bbilt U CHEDERERREN E D X 5 AR BEIC H 2 D& ERIICRK D
bDOThHDH, K7avxr hOgE, ISP ORbAERNLVIREEE TEE LUVIREE) L L. 2
I L CHEHOAEERN ED L D RREICH A E B LI b D TH D, R, THHE
fb) & TFP [AEE, 1% EFEIDHE. TNENNLEEL TWDH I LERT,
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R SRS M R R S A R L BN RN GRS S AR RN
FFFFFFPFFIIIIIIIT I T I T FTFFF S
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——Technical Efficiency Change ——Technological Change ——Total Factor Productivity |

K 1-9. H—FIcBF % RERERAEENE (TFP) DR

FPTH—F2EREUT, 1990FAR AR LIRS | RIEAPEMEITSIFL WD ZEN BB
o7, B84k (TC: Technical Change) B X OFEI%h =R M: (TEC: Technical Efficiency
Change) (B[R /3 fR L= 5. i EHITEML T, 5B O REEAEED EFIZON
TIFAEBC B D252 (1-9) , -9 RLIZESIC, ey =/ MR ETHH A
—FIZBWT, T—ZOEICRKNTHEEONAIEEIIHHLO D RO ELTE
%TFP:JDQOEU“?JJM AL, R EILEBIZIH LUITENLL FIZWERL TV D, ZhLidiE

TOBEAFEMEN EHLTWRWIEATRL TV, BFER EEHAVIR T EO Y
Ex[ﬁkb WCBWCHEZEAPENED ERNEETHLZETmER T2, AFFEOHER D, 1]
DT RD B ESIVRINED | JEEAPFEVEDETHEM D i ZEN TRIEND, ~ 7.
VoL CIE R ERD DN EINE ZDNDN, AX2=T 1 LUV TiX, ZOREDW K&
T HETITHRERMD DD ENRESINDEEL I, BURD B3 AFE FiEOUE, FIH AT HE
72 FE D E) 72 70 & C R AR R i@ﬁﬁ%léib@?f%é

#F1-11%, Malmquist Index7” 7' m—F|ZLVRD 7=, H—F 2B DT LD EZETEP
ZRLTIEH DT D (2000-20094F ] D)) , FI=FK1-311E, BETFPIZEE SV IAfL %
IRLTND, F1-3BILNRZEEL T, &2 TOHIRIZIB T, Zh= 281k (TEC) 73 1%
A BETFPZ LRSS HAIHEHAL CO0E— T, B 2L (TC) 2314 FElv,
SETFPO EFICEHBRL CWVRWZENERT& 5, MH 2 A 72455, Northern sk LA
SAOHI T A TEIETEPY EH- L TWWNWZEnbnnd, RIZFE1-3I2LY ., Ml o 23
TRPOZEALZ IR BN I THD, Fl1-3alFBETFPOELZHFEIR T LI AL D THS,
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F1-3. 0 —F BT LD B3 TFP (2000-2009 4[> -#))

Efficiency Change

Technical Change

Total Factor

Rank based on

Region (EC) (TC) Pro(dTchg)\/lty TFP

Ashanti 0.996 0.942 0.938 9
Brong Ahafo 1.000 0.955 0.955 4
Central 1.007 0.933 0.939 8
Eastern 1.011 0.959 0.970 2
Greater Accra 1.018 0.933 0.950 6
Northern 1.024 0.992 1.015 1
Upper East 1.000 0.950 0.950

Upper West 1.026 0.940 0.964 3
Volta 1.004 0.933 0.936 10
Western 1.007 0.933 0.939 7

F1-3bld, HEFHHIM 2 DI T RZETEP, £ (TC) | M2k (TEC) &£ Z
NATIAV—RNHELTZL DO THD, 120050 NDHEHT, 200040 H2ED  Hify
AL NRIEZEAL LB IR FITER U 722085, B, R EETFPIIHEAN (L (TC) 12k 5
EIADRKEN, LLeBOAT—FTO%4 2 TOMIBRIZE W TIhn 1% TS TED,
JEIETFPO ] EIZEBRL TRV, FFIZ20004E1014 =LA . ZO @A 286\ TR0 | i3k
DT TEETFPO[H] LA RIADZRWATREMENN B 5, deikd oIz,
17D SHRH DT EAMTESRZE TI2H 720, — AR SRR IE & OB KN E R
HIENERCTED, 22T MO T =252, L TFOHEF 21772,

£ 1-3a. 0 —F BT 5T LD 3 TFP D281k,

Jee A PEVE DA

Year Ashanti BAI;loar;f Central Eastern GAFEZI;ZF Northern E[jils)f::n V\I/Je I?sl‘zzn Volta Western Ghana
2001 0.66 0.71 0.66 0.68 0.71 0.71 0.77 0.87 0.73 0.66 0.68
2002 0.94 1.45 1.30 1.09 0.51 1.40 1.14 1.38 1.27 1.16 1.20
2003 0.59 0.61 0.58 0.60 0.60 0.60 0.52 0.69 0.64 0.57 0.59
2004 1.06 0.82 0.76 0.76 0.84 1.00 0.63 0.98 0.84 1.01 1.04
2005 1.19 1.68 1.49 1.38 1.61 1.95 1.68 1.23 1.67 1.55 1.60
2006 0.52 0.53 0.51 0.54 0.44 0.51 0.43 0.61 0.56 0.49 0.51
2007 0.84 1.09 0.99 0.97 1.16 0.84 0.35 0.77 0.96 0.88 0.78
2008 1.34 1.26 1.14 1.22 1.37 1.65 1.39 1.55 1.45 1.34 1.38
2009 0.74 0.94 0.87 0.86 0.98 1.18 0.94 1.10 1.10 0.76 0.90
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F 1-3b. A —FIZBIFHHIRT L B3 TFP 02D /348

Particular | 2000-2004 | 2004-2009 | 2000-2009
Total Factor Productivity

ASH, BRO, CEN, EAS, GACC,
Negative UEAS, NOR, UEAS, UWES, VOL,

WES,

Marginal (0—1%) NOR,
Small (1-2%) GACC, ASH, EAS, WES
Medium (2-5%) EAS, NOR, BRO, CEN, GACC,

UEAS, UWES, VOL,

Large (>5%)

ASH, BRO, CEN, UWES, VOL,

WES

Technical Change

ASH, BRO, CEN, EAS, GACC,

Declining CEN, EAS, UWES NOR, UEAS, VOL, WES CEN
No Change EAS

ASH, BRO, GACC,
Increasing ASH, BRO, GACC, NOR, UWES NOR, UEAS, UWES,

UEAS, VOL, WES

VOL, WES

Efficiency Change

GACC, NOR, UEAS, UWES,

BRO, CEN, GACC, UEAS,

BRO, UEAS, UWES,

Pectining WES UWES, VOL, WES VOL, WES
No Change NOR
Increasing ASH, BRO, CEN, EAS, VOL ASH, EAS, NOR, ASH’GCAECNC’ EAS,

TFP; = By + 1 X (Rain);; + B, X (Rain?);; + B3 X (R&D),_s + a; + uy

-0.03*
(-6.19)

0.00™
(6.64)

0.18*
(7.80)

RARZEB D RZEAEPE~D R BAR T DIERAFED BID—D>THHILND, F[H]

SRR B (Rain) ZHEFHZ Vo, TR HIOBLRNG, HAORRE OREAKEOHINIL,
EEAEPEICHL CIEOFE b b EEAPEN A M ESED LB Z LMD END, TD2
AR U AIA L Z AT (Rain®) , F2RERDIL, TOZNENFHNDLETIZTZ A
BHDLDDEE THHN, T —ZDHIFIINLE DRRE DT T D RENERRGET HIENTE
720N, ETT, ZCIEISFERIOZ7 BB LR LTz, HEEE 1A, e RETT VERH
L7e, #EGH KD FEOCHERHE R D —3Z2 R~ LTz, () WITHEE , #:|I5%KHETOE A E =
WD LT, HERHE RO DOMND I MK EIZEAL T, (KELE B0, HDH—E
DREKRBEDOIINA, RETFPOYEINIH RS 5T LA B EIR o7, EHEREDIZOWTIE
RFEBVIETHE THY, BERBRIFITE OMEMN, BEEEMEDM EIZIEDR 2L 5.
ZHZENTREEID,

T2 =T A LoV DHTIZOWTR, 7, [1) KUEZE B0 T RIFEm F1E DB % |
DRIEEB D EEAPFE~DEE, THROBIEMET VIZLDY 2l —ar Dz Dk
KT =B LU THRGAIa=T A NDOFEBEDOVEM FIZHOWTRE LT o7,

F1-31%., G L7 o7~ Zagua, Cheshegu, Daboshie, Kpalgun. Yoggu®D5a3s =7 4%
NENDFEHL, BROTHEX R ERSTFH G A DEERBRIEM OIS EI G Z R L
TW5%,

FERIAT, ENENOII2=T AITBITDENZENOEY R - B8, 208, B3
., O A 1EY . DIERMEIEZRLTZLOTH S, ZNHDOIEMEIE)G, hyEray |
YIAT, A E—F Y DRERGEE T AIEALEDOIIZ =T TGS TWAZER D)
Bo Fio, FRRIZEBEO HIEOFEHHHNIHHEIEIC DWW TRELZ L7,
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#1-51F, HRIAI2=T BT EHE B LOHHERROE G2 RLT-LOTH D,
FRNOIABD IO, BEFIL DO THEH HEEICL D2 L0 OO FEEH
HE DY BRENREBEET> CWDIENHALNTHD, 9>0 HHE B BHEIEDF T
b, "7 —IZ LD L FREFOME | i lED R — KA e TR EL B EIE Th D,
AL HE 2—%BU T ALFIEBI ORI DWW TO ARG Z A INDZEN S -T2,

#1414 RAENGEII2=T 4
. . - o
Number of Proportion of farm plot in community (%)
C . Number of ed
ommunity sample
households P
households
Maize Rice Cotton Pepper
Zagua 44 18 30 40 10 20
Cheshegu 26 10 43 14 0 43
Daboshie 32 13 70 15 0 15
Kpalgun 112 45 25 30 25 20
Yoggu 219 86 25 35 20 20
#1-5 FERNG I 2 =7 1 IZBT DIEMHEIS
Common name . Al .
of crop Botanical Name Co ities Yoggu Kpalgun Zagua Cheshegu  Daboshie
Maize Zea mays L 50 23.4 21.3 22 23.8 22.9
Cowpea Vigna ungiculata (L.) Walp 5 2.1 - 6.8 -
Sorghum Sorghum bicolor
4 43 - - 4.8 2
L. Moench
Rice Oryza sativa 35 14.9 14.9 13.6 19 18.75
Okra Hibiscus esculentum L. 3 2.1 2.1 1.7 -
Groundnut Arachis hypogea L. 31 12.8 14.9 18.6 - 14.6
Cotton Gossypium
12 - 43 8.5 14.3 4.2
hirsutum L.
Bambara Beans ~ Voandzeia subter-ranea (L.) Thouars 3 2.1 34 -
Soya Beans Glycine max (L.) Merr. 13 2.1 - 8.5 4.8 12.5
Pepper Capsicum annuum (L.) Millsp. 20 10.6 14.9 - 23.8 6.25
Yam Dioscorea spp. 34 17 19.1 13.6 9.5 14.6
Millet Eleusine corocana L 5 6.4 - - 4.2
Cassava Manihot esculanta Krant 3 2.1 34 -
Tobacco Nicotiana rustica 4 8.5 - -
Total 100 100 100 100 100




K16 HEFRII=2=T 1ICBT 2 HEOERD 2 WVITHHEEZ L OFIG
Study communities
Land and soil
preparation Yoggu Kpalgun Zagua Cheshegu Daboshie Communities

Composting 13.2 15.5 13.6 12.1 73 12.5
Animal manure 14.7 15.5 15.2 12.1 10.9 13.9
Chemical fertilizer 14.7 17.2 19.7 21.2 18.2 17.9
Turning weeds under 13.2 1.7 6.1 3 16.4 8.2
Mechanized ploughing 16.2 20.7 19.7 21.2 18.2 18.9
Animal traction 4.4 3.4 6.1 9.1 10.9 6.4
Crop rotation 16.2 17.2 17.9 12.1 16.4 16.8
Total 100 100 100 100 100 100

FTo, FEEEORERF DR ELELZ B E~OXICE R T H7-012, xS i
TdHHTolon District, Wa West District UG IZ CH T2 FEM L7-, BRR91Z21%, Tolon
District®6232=7¢ (Yogu (64) . Zagua (16) ., Cheshegu (9) . Daboshie (11) . Kpalgu (37) .
Fihini (13) ; ( ) NIk & E7257-F 34 . Wa West District 423 2= ¢ (Bampkama
(24) . Baleaufili (20) . Chiatanga (16) . Zoweyali(21) ; ( ) NITx R LR -T-FEH4) THEF
A FREL T,

AR RL CRUEZE BN XIS T 556 Bl UIZ IR R 2EE DO K
WCER T AEINESNE N FEDO—D>THDLN, 74— /LR~ L TR 72 M RZTE b
FEDEANSCHHE T VED L 72 ETCOXNED723ND, 74— VRENDRMGEE B ~D 2
F ORI E L TR RN E O SRR SO R | AR RO 7 Mo 272 E
W OVER N BB, F2C, AREFHARI 2N SRRSO A S AR O 1 FH 2 5ef s v o
TEMR RO 7 MO AR EM DVER F 2B RN E L, ZNHEE AL TWHREFEE LI
ZlEL, ENHOWREERIZ OV TProbit ModellZ KV H#EFHE1T o7, IREZRELTL
TUFZZ T, HEFEL (Education) | & M H—E2DOF|H (Extension) | AEAFFIH
(Fertilizer) &7~ L7z, 42 CRREAFEICBE T DR AKUEL S35 D 725 TD, #EFGT
DO FEBUTHEEHE R D —Ea R~ LT, () PIRHEZ | ek X1%KHE T, *x(I5%KHETOEH E
FENBHDHEETRT,

Y, = By + B1 X (Education); + B, X (Extension); + B3 X (Fertilizer); + ¢;

b his dn Fl 0.48"* 0.49* 0.83***
(2.99) (2.59) (4.20)

VEAF % F I 0.45"* 0.53* 0.25"*
(2.99) (2.46) (2.90)

HERHRE R DD DN SN B TOELIETHE THY, JRHEAEPEICE T DMK HEDS
EFRL L TCORBEEIRIGICHE THOHILDRRIND, T70b5 | K8 Tl
FE DN R R ORI ] N SRR L N T SR D TRIR &2 DI A DHESE, S5
(L )i IEIEDFRESL AR DA G R IR E 2R T 5L 4010, ThafeEs
BELEAN GO Jo 7 AD A LIREBA D THHEZ Z BN D,
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IS ERRDORAEIEEY D B3 FE D RSB L R AT REZR SRS W) A BT TR DR,
SHITIEENSEBE EZ TR ORIGEICEL TONT L, ZOfE RAeT —<3Ldg 4528
TR A B U T A 7L VY A L BRI OB S J k92 Z EREIRF SIS,

c. FREEERERAEO LA

AR LB OHBEAHIRIC OV X, GISEFHL, BHRIH - B35 o~ ve
T BLOGHTEITO OO L ARIRE S LR HICEE 5 — kT — X OEIGE{T o7,
FIZFRFICBHBUFIZ LA RNR T —2OEUSG, SOIHET — 2 EZNEL T E21To7,

BAEEGR T — 2 BIOBHAES A S DL TH—HICB T LR A%
LRSS A7 0y =7 NOFRAE X G T A AL 7 — - Tl 72 £ KPR
T SO RRAAREE DN B M CHR A S U TN B ZEM LN 22572 (IX]1-10)

X 1-101%. 9> DOREYFEZ IR L, Diversity * Density * Frequency® = S57>HEEM L 7=, D
Thbd, F-X1-111%, ENHI>OEMFEOF|IH B 2232 =7 4 HIIR LTI D THS,
X 1-102>5H003B INTIFEE A E D FE R ZNZE N OFEIEIZ DOV TRWWKEILH D,
-1 BB IS, ZOFIH B IO LB B SOBREE | IR THITRCEEDO H 4 O
EIEFIHTH D, H1-121 R/ L2332 =7 A INOERDEL T DD FEZ R LTS DO TH
0, 2D EHH TS - FEHE IR A TELLONEHSILTONDIEN LMD, LLEND
a2 =T A DERN, Wb ANatural CapitalllRTEL CTEEZ N T TCNAZEN DD —
Ui BHELEOTH 2 OAEFHIEVZDZERMEN KDL TODL LN TED,

AIFZED 6 R ML TIE, WA BLOTIE D RENELTHY . FUTxE 4D Mag9:
D FE - T %2A4 (Physical/Engineering) . B 2%« A2 BEAY (Natural/Ecological) . 2> « # &Y
(Social/Economic) . BZiG « #E1GHI (Political/Governance) Bl Hrlli CX A EE 2 Hib,

Z DD AT TIEZ NSRRI O W TRl AT o 72, BARMICIZZENENOFRIEIC
DN TE DD HEAZ R TEL . Focus Group DiscussionPELHIFH A 2 £x . Magaikz
) (2) & Q) TRMIm (C )NFAa7) L, L FoRICIWE L,

Vulnarability; = Z (idx)kan=k
k=0

Total Vulnarability Index = Z(Vulnarabilityl-)

idx : Vulnarability FFAli &4

n: T A X

a: Impact Factor (H#ERIA "7k = 1, #1273 78-=0.5)
k=2(1+2+3)/3)
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35

mRel. Diversity ®Rel. Density = Rel. Frequency

X 1-10 = =2=7 4|2 DHEMFED IR

40

m Kpalgun ® Cheshegu m Zagua ® Daboshie ® Fihini

Food Income Fuelwood Construction Medicine Fertilizer

X 1-11 ®E=a 2=T 1 I2B DHEWFEOF| R
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60

Kpalgun ® Cheshegu m Zagua m Daboshie ® Fihini
50
40
30
20
Shea Neem Dawadawa Mango Cashew Kapok Diospyros
1-12 HGa I 2 =7 4 IZBWTEL S D TE
DL EOFHM 7 {5%  Wa West DistrictiC TEML 7z, R1-TILRMIEN CTRFHELIZa=
=TV TN A R R, K1-1303 8 - T2/ (Physical/Engineering) . B #X+ZEHE
) (Natural/Ecological) | 14« #3# #J (Social/Economic) . BIIE « FLigh
(Political/Governance) #1570, FIVEILFHIIL -/ AR T, ZNENDII==T 1|
DUV CRHM IS 70D L | Magg MRS #7252 LB THY | -G IR D L ZEMEAS
IMINZ D, ADDB R E MRS T HE, BaleufilizI==7 4 23 b Maga MR WNZ ED G C
&,
#1-7 FI2=TAMegsMEF D7D DFEXI RAI2 =T 1
Name of Community Number of households per Number of sampled household
community based on PPS
Chietanga 46 19
Baleufili 105 42
Bamkpama 79 32
Zowayeli 28 11
Total 258 104




- Legard
T Leguiad = --u'.. Avara
et @
3 =
T , cooan
HoR-EHEHY (Natural/Ecologlcal) B - HiBH (Political/Governance)

M1-13 =I=2=7 1 MagsPEaTAfh

@ WFEEEH 1 OB 0 H—r3— h ~DHEHMTHEER ORI

BRHFHEICE L, IO TEER v Z—_— MEBETH L —F KFITL D
Ao, AT —F DD 7 B —r3— T D T —FBRKFZOIEE & 8Tk L.
N ERIC L, EEFNGE~OBERR ELEFRITITo TS, £/, T~ 1 &
LT, O, B/AHIFEIZ OV T Skype, HEREFIC X D, KRFEFAE, HFREE
HEOTEM I —T 4 7B FE L TW\WD,

20134E 1 H 28 A6 2 H4 HB L2014 4E1 A 17 B 6 1 A 28 HE TEM S
NIZEE KT N —T7 L OEFEHE 2 — A 2B\ T, AT X —X— N THDHH—F
KRFEBLOEERTT 7V 0 RRERMFZEET (UNU-INRA) 254 1 43O EE 2355
HL., AW CTHEL 72D GIS OFHANHESEOEFR 7' 7T A% Eii LTz,
FEABEEBTHETAOT U Ty b T —Z ORI FIZOWT, B B DffF5E
BLERSME T2, NFEE T R r—1 7 « 57 ) o 7 O G138 L
D, T —ZOWEICE LTI, BIol 7 & 5 ICHEFFEE & i & LIarget ik
HlOFIIZ LV KIERBGEDN RIAEND, FIFE TR —0 7 fb D |
Mt Z D v 2 — DWW TR R M 2 xS & U= RAEE 8 Tl & 3 A pE o~

DB T A EFEGEE . b —= 77 a T A& U5 42 Eifid 5 =
EIZABE L, TNERT, 20167 A 3 B-18 HIZT T, MEtMF v 20—
VI BLIODSSAT EETF VAT A N —=o a0k H—F KFICTE

L7 (®1-14), K b —=277n0 7 F NI, H—FKFENS 114, H—TF

- 292 _




BRFENS 6 HDOSMBH Y | AFREB D7 & —/3— NMIR L 72 W LN H -
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M1-14 ~b—=22r77ua2/ 5 rOHHE

® #FFEEEE 1 OLYEHE CTIIAATE S TR o T8 7= 72 B
SOMFIE T A —1 7 DSSAT VEET VICET S hL—=2v 77 n 7T A
WL, YHIFHECE T\ B R BRTH 5, Y6 N E T o A r—1
V7R, FIHRIEEZR U Y — REO R D HEINBR S U < | R ORI IR E
H A= IPEEIN T, ZROIEERMEEZE - RcE bt %
BZTW, L LS, SROSNENO bbb Loz, S v Z—_— |
EOEFEENE N ENEALNTHVASEDO N —=2 770l AOBEE 72577,
F7-. MEHE T 2 — 1 7L DSSAT BT V2RI LIm RS 8 oo B 34
FENDRB WG T DI1CH T > T, TVBERSIT 21T O 72D, &2 WIXE DIFHRN 72
W EMBERRBSGIC X VB EEI1TO 2 o Te, ZHUZHOWTE, YY), T—
TR R FEOBRHEEE ) O LB REZIGT 22 L2 BEL T, LLeRD
INTEHATSTHDLZ L, SHICRBREEEZITORE LEIE ) BNEMBEOETYH
AUy RRREWNWZ LRI, 7T—~ 2 5N —F B RFE & L2 5B
Wiz TS L& Uiz, £z, BB ICH - o> TIPS EEMSERT (SART)
D1 ZFFTND, BAFZERTIX. RO B TIXA WA B 7o o mak 2
BIZALTEBY., ZoORBRE: 28 U7 IR > THLHERTH D,
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(3) WFFERE R 2 : B BN - BIMBLIHE 2 W2 R T - U A7 3l & KB IR PR
i m N Z A T ORR

O WFEEEE 2 OFZEDI S
PR S SN D B —F AR 3L, Bk LT Bl LT Egs
PEZRFO, I TlX, N THEEN S OBHIT — & &2 H\ T, 1 BRI O RER 2 fRRE.
10km FEE DOZEM O fREE CHRKBNEHIND K912k oT2, ZOT— X ZHNH|
AL, BEKETH - WAPLPRITODY 273 Mi&IT 5. ZOREEBE R, KEJH
BRI A RET D,

© WFFEEHE 2 O 71k

AN TREBNT — 2 FH &t FBUOFTRIX, H—FTKRT (MeT) 2 El=HH D
HZ—— R~ & LT, HgmoE A FIHEORE ., BEMAIR 2 gD 7, BE[ge T -
BARRLERIE SO Y 27 FHmBA L CIiL, Al I3 —F 8 T52h 7o 2 —_—hE LT
D AR FITHS Y A7 B LT E NI E RENFZE 2 D 7273 2015 L V) |
Water Research Institute DOWFIEHE ZIFEMIR AT o Z—/3— K LT HIRHINTE
b7, KEPFEHFMIZEE L TiX, BB RT:, I —F KRFEOMEE LWL
T, MG O K EPRCBLH O B A 2 550 U, AT RIRE /R KB E AN 2 30~ 7=,

a. BT —2FH

a-1 BT — 2 DOFH

EHE O R U XK S 2D T DICHE Th D, FREKED DRIz
BEKERAR DB SN2 — T BVFIE D A — V3K D K & 5 H7-, Ok
T~ OB EA LRI 5, )7 . ZOHI OB KIZFREI RS OFE LB E D&
B2z ZOENREFCIEREAK B 23E, TIE DDA T D, 20X g Tl
IKEDRR L7 D7 RE K WS RSERET 572012, W E BB KE A IED
7o, BERIRO MR/ RIR T 2 L7205, H EBLI T — 2 D370 s C AR SUHE
WAEEDL-OITIE, [ EICLDBIN T — 20N H R THD, 20 BT, FH M2
22 B TR (JAXA : Japan Aerospace Exploration Agency) 23MERK T A2 BERERN~
7" (GSMaP: Global Satellite Mapping of Precipitation) 7 —&Fl| A ZHedE L7,

FIEODHETEE=F—THELLC MR T —#0bRE U LKy ENE
Thod, MERBIHEE Aqua IZHESIZ AMSR-E(2002~2011), /KIEERBLAIA 2 (L
FOH RS2 AMSR2(2011~) DT — 2 BFE S H3K 5 7 — 2 ORI
Tt DT,

WK EBFEHNOET=H—T 5 )7L LT, Terra iR E Aqua ITHEESITWB i
BERRE ST 5H(MODIS: Moderate Resolution Imaging Spectrometer)?D —Z% AV /=,
WEIBAR HH TFEZ AR VA )N s O AR @ H L=,

a-2 Hi EBIHT — & D%

T —F KRB A FRE L CTODBL RO 5 R0, 7 —Z DINEAR LA G~ 7=,
J—FEWNIZIE, # EKGER 22 T (OBAGEH3IN 5 AT | FNEBLHI A 156 FHT
(OBALER3IN 50 HFT) | L LB 54 T OBALER3IMN 12 BT 2385, Hi K
GBS T — XD WMO ~DOL R —RET, 90% [tk ThHdH, MEBLLRT —2i%, #
BENEHISKEIL CTT — 2 %[BT 5 ETIESN TN T, Tl OB
IEHEVTENSIL TR,

ZITC AT Y =7 NTIE, ALER3 M A HLIC B B A S B2 B (AWS: Automatic
Weather Station) 106, HEIRNEBHZEE 206 42%EL ., BT —4&2 T —T %K%
(2 E BT AR 2R LT, E7-, L BT — 2 IR E TR R ARG T T
ZDINTT —H AU D FIEEREE LT,
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b. BAERSETH] - PKORIEOD Y A T Bl

b-1 K TR DEA

BERR T HILLPFHENIT R o Tody, AT 2 — 83— FOFRWEREIZ LY |
KETHE SRR AZ L F—FK - TFLD—>THD WRF (Weather
Research and Forecasting) Model #&EAL7-, F—FKEBHHAOHE Y ——%
el L, RS RFSEM R CET AAIHESRE 2y N7 v 7 L, T —F G/
BEHAWLTHHEZ T 7215, —"—% T —F KR mIcnkE L, SitiTo
EHEZFAT LT,

b—2 HAKTIEHo Y 2 7§

AR (2012 X VAR RS) TR L7 BoKiLE€ 7 v 2 A 2 )1 piikic
WH L., Efta-1 THONIMHEBHFEKESL b-1 THONDIEMEET MZE DT
WM EAE AT & UKL 2 T3 23R FEORE iD=, -, 5 H
1 DR TH DIRBEL TR TEH O N D Bk E & WK THIET V&2 VT, IEE R
\CHK Y A7 BN ED L HITELT D ERe L,

c. AKEPEHEINTOMRE

20124EE LD, U2 ARND A2 =T 4% FIHRGIT HoKCEIE T 95 Y %
MOMEFHEOFA, S FIRTDEROER, B2 /K EIFMERI ROV EEEOH
TAAT Tz, HAERE RIS E | BIKFEROT=DIZE E 7215 H: 7 (Bore hole) D/KAL
BRSO RSB T D7 4 — A RREZ R LT T 2 ANDENE I THE
FEL7o, FIHE BEDOS\WEETOKRFIAIZBEL T, A X (har #iX) | figlE (V—r=
ANHNIX) ZRF G2 AEMIORE X 5 2Kk 2 (T 2 7o b & O 3K 53 18 LI B L O BfR
ZHASINC T DT 4 — VR BR AT o7,
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a-1 fEBINT —2 DR

[&ERFEAT —2DFIH]

GSMaP 7 —2FI| FHIIWF5ERE B 2123V TR TR T2 H B TH 5, JAXA D
T =B Y= R—=BHE T IV H A LT —H (nrt T —HF) B ERA T a—RL, 6770 h
K O —F JED Hlsk D 7 — 2 2 fh H B L L, web i [E (2387~ 3 5@ OBEREA1ERK
L7c, ZOMgReIE, FAERRFBL M FEpTIC Rk L7z HP TS T, GSMaP o
BEREL L CId, AT AHOBEEEL L T, WIE RO M EEAR Y TRVIRL -7 — 4%
F 7T OMEE. TN T — 2 &% OHTE T OREREDMERK LTz, RIFFETERRE R
HP %X 2-3 1R,

ZOMREZ B FZEET A H T, VW — T KRR PRI IERFICRR T —F P —
—HHEAL, OV TN =T EHE A LT, LInLRNG, Xy N — 783 L E RS
AL TFTANT I F 2 DRIENHY | BFER T T TR, D0, mEBRFETT —
HAT LTegeT —H . T 7V T — 4 L O\ 7 7 A V% | P 52 H aRR
IN=RT AR TRFHIABR TR — L TD, IAKEFEICAD, BIFRILE R hT —
BB PNFHEL TWNVATZ , T — TR/ R I W TUI 7T ey =7 MY R £ Tl sk s
DOFITETERTHTETHD,

[ L5k T —2DFH]

BIZODETEE=F—THRIELL T HET — 20 bREH L7 HEEK Sy EE D
ZENHRD, HERBLAIET R Aqua (ZHSESHLTZ AMSR-E(2002 46 A ~2011 49H),
KA BR BT (L FOICHE# SN AMSR2(2011 47 H ~)DF —ahbH i En -+
BEK AT —Z ORI AT T 5e 2 b 7=,

+HoKS 7 & 7031 B 2lE], BRICENGALIZAIAY) Ascending BLHI SR 2D
SELZAAY Descending B2 TIoiD, BB Ascending BLllIE H O EED A
(CBESN TR D BHEK D PIES OIGENZ N0 IR D descending Ll
DIHEAFHZEELT, FoH —F DR E S Ve <BLHI3 572012132~ 3[EI O F R
W78 5 H ] (4], pentad) BT —# & B A DOE T, FAMHEEERL,

CEC

A'Fﬂl;.f y

1. Precipitation Watch from the Space (JAXA GSMAP)

GSMaP near real time precipitation data from JAKA (Japan Aerospace Exploration Ageney) is used to monitor th
precipitation in West Africa. Hourly precipitation distribution with 0.1 degree horizontal distribution is now available at GMet.

The Newest Observation about 6 hours behind eclock

' _ , : E
= 7 ] ™ v b
:.{.‘ ’ y “7
: ‘.' a ] j | ’
-r‘ iy e Y,

" Click figure for weekly movie : ] ’." . 1

2-3 BUET —~20 HP [ZHHSN TWDIF 4 4 % 0 GSMaP 7 —%
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F—Z1% JAXA @ JCOM—F —ZH—E 200 0.25 FEfAGE DT —Z &2 7 m—RL T
FIALTZ, X 2-4 12T DO, JAXA T =20 BFEH LT- HHEK 505 CThd,

Soil Water(%) O0ZZESEF2007 QUZ020CTZ007

Annual March of Soil Water Content (%] at Tolon
o4
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etk

2-4  JAXA @D GCOM—W1 2> B AERK L7z, H—F 8 sk 587K 55 5545 D131
(EH), AERNEAI2=2F 4 DOEDTHDH Tolon ITFIT 5 HHIKS DS
At (1 O4E4y), FREIEH (1TC2) odb g (6 ~7 A) LFFEE (10 ) ©
200 —INAY, HeEnTs 8 AICHEKGDNRET HEFNETNNVICR 2
Do

B, BRRE DL N THHEAE RESTEC DOREHIE 0, Wi AEZS b ORI EZINZ 12
0.02 EOEMMGETT v AL T — X ZRMLL Q2720 e, X 2-5 1%, 2014412
AETOF —2E2RNTHERR LT- A B0 5K 4 B2 b D S 72 i % Thh b, =
DI VFAEZ LI U CEHIZ LD AL XO O | Z U RBFEO 727K
T EEOK B EER L, ZAUCBEORRA ER Ty b 52T, il Ao Bk
FEIZHART, YREENE DI H DN E R T L AT 7T 2 ER T U, Bk
%5 B D — > DT LD,
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[MODIS 7 —%% =il ]

KT —H NTFIRIRIPIEDEE L NFEOXREL T, F 2T — 2% W70
FIEOT —F Mk ~OwE % 2013 4 LB L 72, MODIS (Moderate Resolution
Imaging Spectroradiometer, H 73 fEREBRG 70 YL dT 51) 13, NASA O HIERBLAIE 2 EOS
AM-1GEFR Terra) & PM-1GEFR Aqua) IS TWAItEE 3 Tho, Terra 3
1999 4£ 12 H | Aqua 7% 2002 4 5 HIZHTH EiFbiv, BUELMKGEHIZEBLII T T
W5, 0.4~14 pm OHFIPHZ 36 SN TEIMIL, WErIRE | E WE, k=7 2/ 0
T | S oL — R ORI 2, R AR R ViE SR, 1S O8]
iz BPELTRIHESNTWD, 22 fi#f4 £ 1% 250m (Bandl, 2) . 500m (Band3~7) .
1000m (Band8~36) T2, [Eljf HEUL 16 H THLHH3, BHIIEAY 2.330km (55km) &
WESHI N A CTHAT0, [F— " S22 — B 1~2 B85, 20708 FHom W
—REfGHTENTED, MODIS IZIVBIHIESN AT —4=0, L, i, HiRIR
JE | RIREO R RILT — 27 aX JREL T NASA MHIERFCHUS T& 5, 22Tl
T —HEE NI 2000 FLBIEETOT —ZNARIN TN, 22k, Zib
BEOT —HADEIT—EHMH S EDa ROy T —2THD (GLilk I p 21X
https://modis.gsfc.nasa.gov/ .
http://www.eorc.jaxa.jp/hatoyama/satellite/sendata/modis_j.html ZZ /),

AT FUT DI KIEHEE 21T MODIS 7'a k7 hCh A i Z i K4 7 — 2 (250m
g -8 A EDaL Ry T —2) AT 5
(http://reverb.echo.nasa.gov/reverb/#utf8=%E2%9C%93&spatial map=satellite&spatial t
ype=rectangle) ,

HEE TR IAMNT 2000 4E235E FNDD, ZOETBIIETIZA 2 JARHIZ7225 2002 4L
A Cd2 %y MODIS 7 — 2D /A ZRBNE I TRL 2o TWD IR B LT b
7200,

BN Lo TIEON T 1 SR T — 2 DR E D XA 7 % fl Bl 35 3 /)78
FIEEL T HBEONURICB DK RO EE I L > CTEB bS5 (ESL
fi%. Normalized Difference Index) & HW\\2FiENH 5, IEFLIEEIL, HOPLEIC D
W B S AT Lo T KT R AR T, Yk o mIca 2 Th o, iR
(B DK O IZ1E, LSWI(Land Surface Water Index., H13 /KF5%7) 0. Kwak et.
al. VML L= MLSWI (Modified Land Surface Water Index, HizZE#/k 540 72 & D a4k
MNEISIL TS, AFZE TR A O BIZ Sakamoto et al. 20> WEFI (Wavelet—based
filter for detecting spatio—temporal changes in Flood Inundation) %% v 5, WEFI =&
151, EVI(Enhanced vegetation Index, HEAF5%%) & LSWI(Land Surface Water Index,
HiFKFEEL) . LT EVI & LSWI 743 CTdH5 DVEL (Difference Value between EVI
and LSWI) @ 3 5= D BRI, K7 BN O AR Z BT 5 F1ETHS,

F72. MODIS D IH72 AU RSN & A BUAI Dl b, EWRENHD
L EOE g OMEE T —H & EMEICBNT AN TERW, ZD78 | Savitzky-
Golay 7A4NH—IZEoTE /A XG0P LD FREL TV D, WEFI FETIE, /A RALER
Sz EVI & LSWI, ZL T DVEL @ 3 fEIED RN, TiKRILZ No-Flood (FE5REK
15%) . Mixture GE/K-FERKIEFES) . Flood GREE/KIEK) . Long—term water bodies (/K1) 12
TS,

AR OHEERE R E LT, X 2-6 121F 2000 4E 8 A2 11 A DR K HE & it
Zond, FIERIZL T, 2007 4F 8 A2 D 11 A ORAKIBHEE EIG A X 2-7TI2~ T, o,
—FEWNIZIBWTE, 2007 4R RRRFZHK EF 63 28R SHARME 2 JICA(E B
T JIHERDIC Lo TRITHALTIY W& A B EIZFRRL TV D, 2007 D1k
IR E IV TR ERA OB EAFLE L TRV, 2000 FOHEEFERELEXTHZED
PWHEDOREISEME T HIENTED, 728, MODIS 7 —FDZEMIMG LD 250m Th
HZEMD, 250m 5 LU T O#IFH DR KB L TOHBNINEETH D A A RIDIR K
WHEE CIEEITNE T CORKEHER T HIENTEN, FEERITITFWEIFH DR
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1)

2)

KNPEDHEIAIZALNTWE AR HY O RIZEL UTHEDLETHD,
Kwak Y, Park J, K. Fukami, [Nation-wide Flood Risk Assessment Using Inundation Level Model
and MODIS Time-series Images], IEEE-IGARSS2011, pp.4395—4398, 2011
Toshihiro Sakamoto, Nhan Van Nguyen, Akihiko Kotera, Hiroyuki Ohno, Naoki Ishitsuka,
Masayuki Yokozawa, [Detecting temporal changes in the extent of annual flooding within the
Cambodia and the Vietnamese Mekong Delta from MODIS time-series imagery | ,
ELSEVIER,Remote Sensing of Environment 109, pp.295-313 , 2007

20004 7H278 -8A38 | 20004 8F 288 -9848 | | 20004 9H 298 -10H 68 |

® GRDCE#BIRT—Y3V
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[ Mixture (FK-3FKRES)
m Flood (FKi)
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2-6 HEEIR K 4(2000 4)
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a~2 Hu FBLAIT — X DOFfig

H—FKG)T LW LT H BV RSB 2 (AWS: Automatic Weather Station) 1015 &
HENNEBREE20B AR EL, 7 —ZBSAREL T, T —7F K5 /T, BEICf
D77 URICED AWS JEBAZ D TEY, SATREPS THE 54 2R OB E X, 71y~
IROX G CTHHILMIINE EREL 7 Y =/ M8 A LA D>
Wiz, FRZ20154EE 0 BB B atak EICEL T, AR T(WB) T L CHAR LA
WIICRB LD Z2 T, 70y = 7 hO RS IR D 8% B V2 I BB L7z, AWS
DOEFEIT, 74T RO Vaisala #H8IOBEINRES-, ZAUL, BN, th 7oy =
IR TEASNTODEZRE DRI LN SIS, IR ELWER CTHh 72, BB EEN
PEE 1L Vaisala 8N & &4 —AN T Adcon #HELD T —H 2 27 AOFHAEHOEN
BESNTZ, Adcon RO FT —HINEL 2T NMIEFEICH —F R B/ TEHASN TEBY,
TN IO T —ZINEREAER L=, &5IC 2015 FEFREO BB EFHIIL,
B o®=F—% HMELIZ BEK o= &gz, EEFTO—EE2ER 2-1
(2. A & 2-81277,

7% 2-1 i EEIRT — 2 OFEARIR I

Hi1 A L S HAT B B AR
Yendi 9°27'0.09"N 0°1'0.37"W AWS 2013.6
Bole 9° 1'60.00"N 2°28'60.00"W AWS 2013.6
Salaga 10°32'57.84"N 0°30'58.67"W AWS 2013.6
Nalerigu 10°31'60.00"N 0°22'0.00"W AWS 2015.6
Nasia 10°9'14.15"N 0°47'48.24"W AWS 2015.6
VEA 10°52'0.00"N 0°50'60.00"W AWS 2015.6
Kojoperi 10°21'22.93"N 2°14'3.18"W AWS 2015.6
Damongo 9° 2'40.40"N 1°48'7.75"W AWS 2015.6
Tume 10°52'48.00"N 1°59'24.00"W AWS 2016.2
Kete-Krachi 7°48'5.20"N 0°3'4.77"W AWS 2016.2
Wenchi 7°44'31.05"N 2° 6'3.05"W AWS 2016.2
Pwalagu 10°35'37.00"N 0°50'39.00"W Rain 2014
Sandema 10°43'60.00"N 1°16'60.00"W Rain 2014
Busa 10°1'13.00"N 2°23"27.00"W Rain 2014
Bamaho 9°59'38.00"N 2°28'48.00"W Rain 2014
Wechiau 9°49'33.65"N 2°40'49.56"W Rain 2014
Zabzugu 9°17'30.00"N 0°22'28.00"E Rain 2014
Tolon 9°25'60.00"N 1°4'0.00"W Rain 2014
Kusawgu 9°11'51.00"N 1° 2'44.00"W Rain 2014
Buipe 8°47'36.17"N 1°28'21.33"W Rain 2014
Gambaga 10°31'30.00"N 0°26'24.00"W Rain 2014
Nandom 10°51'47.52"N 2°45'42.00"W Rain+SoilM 2015
Lawra 10°38'30.48"N 2°4921.72"W RaintSoilM 2016.3
Kaleo 10°10'15.60"N 2°32'53.88"W Rain+SoilM 2016.3
Mangu 10°3'38.52"N 2°32'5.28"W RaintSoilM 2016.3
Konta 9°53'7.08"N 2°16'31.08"W RaintSoilM 2016.3
Ponyitanga 9°5221.72"N 2°27'43.20"W Rain+SoilM 2016.3
Chasea 9°44'33.72"N 2° 6'32.40"W RaintSoilM 2016.3
Bulenga 9°56'10.68"N 2°11'45.60"W Rain+SoilM 2016.3
Bunache 9°44'16.80"N 2°4423.28"W RaintSoilM 2016.3
Viere 9°55'12.00"N 2°36'9.00"W RaintSoilM 2016.3
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JROTHE EORBET, MEREENMTZAT T —ZINENREZ D7 —ARNEL TN,
KDT —HE, AWS ARIZERRIN T T —2 &R LZE 0L A b THRRLTE
D, EERZITTRXTOT —Z DB ERFRNES N TODIRETIT Y, 2T, it
D7y 7N TEAINTE AWS THRICIKIL TH D, BIHIERHDOEAELNWDEHTIET
Y7 b0 HIEERL TODN, 7Y/ METHOFEEIZONTE, T—F K%
JROEHIEDE T RAELR AR L7 AO 3, KT 0y =7 NCIXEHE 5 CE/R W T
Hb,
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3)

4)
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Basin Management, Vol.5, No.2, pp.105-114, 2007.
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BB 2MAEZBM LTz, REORER, LT ORRERET,

>
>

Drinking water risk is the most significant and observable problem in the area.
Communities own initiatives for climate change adaptation is negligible, because
livelihood risks are predominant among all communities. Absolute poverty and lack
of economic opportunities have increased communities disaster risks.

As their livelihood is affected by drought in upland areas , subsequently the local
community becomes more exposed to flood and other natural calamities to maintain
their livelihoods.

Improved irrigation facilities by rainwater harvesting and watershed management
and seasonal weather forecast are found most preferred adaption strategies.
Though high intention of adopting non-structural preventive measures is observed,
yet local community reported that lack of knowledge and financial resources are
major impediments of implementation
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Figure 1.A : Regular Climate Pattern
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Figure 1.8 : Changing Climate
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Table 7: Soil Tension (kPa) and Moisture content (%) at 0-20 cm
Treatment T1(20cm x 80 cm) T2(30cmx80cm) T3(40cmx80cm) T4(50cm

Month Tension MC (%) Tension MC (%) Tension MC (%) Tension

(kPa) (kPa) (kPa)
July 09.00 16.48 05.50 2597 0600 2872  06.00
August 07.00 19.52 09.00 1922  09.00 1874  09.00
Sept 06.50 25.53 08.00 1973  07.00 2604  06.80
Oct 10.00 15.37 10.00 1499 1050 1486  11.00
Mean 08.13 19.23 09.00 19.98 0813 2209 0820
STDEV 01.90 04.55 01.00 0452 0176 0568  02.26
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TENB, FOBESEZMH L, I3 T A BRBROYEEZHITHL, Fy
VT A BV L, T L, M ESETHLINICONWTEERT S Z Lid, EFIC
HETHDHZ LMD, ¥ U7 4 - TERAAL MIHETHMIEEZITo T2,
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£ HIERY - SIS eRE HIER T v 7T X OB%

T8 - (EEPE BN L OSRREZEHERNC T oA, BSHRmICmRE L
LRI AERER Y — EADOFIHERE, FRICB T AR EOEERERLE, ZnE
TOHHFERERIZIE SN T, &KE - FRRREEICIE Lz 12 - Bk XL OS5
BH, MIRERAZ oo tEE S K, ARREE, PN ER LUV TOR
KBEFEIHT 2T - GIERRRENER T w77 LD/34 vy NET VORISR
L h—= T U= gy T EIToTE,

g. MG LYY = Zoa{lEkg & T —F TV ORE

SIGEEVE DR - FERERER), SeEH AT A KEFFEL, SR, 5t
Wl (FEIG BB = X — O R e GE) . BRI OVEMSRE AR —E
AT D BRI E 2 5| STV ZODHTRERICESNT [H—FET L] D
FIEH R A DT —~ DORFJeE L i L CiHEd 5, Fim, I N—T DAL
N—2K%E/MHELE LT, TRETEIA—THNTHRIF SN TEEL DY =2 ZDF
IS & L P v AT LIS A7 5 A DN TAIEIICHER L= 5 2 T, 2%
TN—T DN L TRA R LY ) o AR B 2 R o 5 (D —2 v a v )
ERT D, T TOFEMmEEEAT, MK EZ ST (=TT 1] OFT A -
EAFRI R 2 R Lz,

he H—FEFETNVDOH—FENKCMDOT 7 U 71 ik~ R

77U HHIKA~DOH —FEF DRI OWNTIL, Rk, EHIE, BasY A
T I EBED~ I v ip N ADORPUZHOWTIEE L TRV £z iES0n T,
=TT INVOZENHBIOIRS B2 ONLEA &, T—FETLVOEHICHT-
DTHAZ A RXPDTe Y B [E A ZHER TED LT HRERDH D, T—F
ETIVOERENREEEZX D7D, 2016 -8 HDF A 2 B TOH 617 7 U I %
DT, 20 [H—FFT)V) 2H—F 2B OV ~FZLRET 7V 7 #hikic
FIFTDHYA RA_U MR LTZ, ZDIED, EWEREIESHI K O L LS
KIDAKXA R MZBWTH—FT BTV DOEBRRRIEZIT- T,

@ HWFFEEEH 3 D4 OF M (ARFHE) (29D R B OEEGRIL & A > 7 b

a. 7ov=7 b A FDOEE

2011 4FFEICIE, TP =2 OIS N —F LB T 2 — S —h | BT —
RNWE —=LDWHEOLE TANEEDT-D DR M HHE L G-~ E i L7,
ZOVANEEIL, T _XCOMIES N—T ORFFEE NS I TER#EmThi., i
72 A NRE IR TE S N — T KW 72 Z AT T = RN —F ROV v iz %)
— LU CRESI, B TR Z B E X 28 A PO IR R ZBAMER S,
JCC TOimAa it T 2011 12 HOHH TOT Y 2V NEBEI—T 407 THRAIKIEL
72 7RV M AREL T, /—H NP B DK B LT v/ =T 2 AN T T =
ANEBDASETENRIE ST, ZOMWEFE T, A MO I@EHE — B LD HIENT
=7,
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#3-1 FaV= A MR

District Community | Population Major livelihoods activities

Tolon Yoggu 3,950 | Dry season farming is common. Farming

Fihini 1,030 | usually affected by short dry spell of
Kpaligum 1.576 | rainfall; does not affect their crop.
Cheshegu 538 | Less dry season farming. Farming
Dabogshei 771 | occasional affected by dry spell of rainfall
Zagua 355 | which affects crops.

Wa West Baleufili 466 | Farming (incl. dry season irrigation
farming, different farm locations),
livestock, shea butter, trading

Chietanga 359 | Farming (incl. improved varieties, house-
yard gardening, small-scale irrigation),
fishing, livestock, shea nuts/ shea butter,
charcoal, kose, pito, soap making

Bamkpama 742 | Farming, livestock, charcoal, shea butter
processing, pito, fishing, trading

Zowayeli 226 | Farming, livestock, charcoal, shea butter
processing, pito, fishing, trading

a~1. WHHRT 7 v b7+ — LD

WHRKFZIN—T ERFETHERT T v b7+ — 25 H - #FL, 7ov=7 b
O I [RIBFFEE T OGS0 S 2 LR 5 5 72 O DA FR A 2 B i L 7=,

FuYx ) NCERBEIN-KET—% GIST—% ., A, HEmES) [CEL
Tlix. UNU-INRA NIZH i S 7= GIS U VY — R Z— H—F4F, UDS I[C#%{E
TEDOHEWNIE X — KICSRIZ T, RE - EE-TEH L TV FETH D, 7.
WRI It L7V —2 AT —va v, MEBH Y 7 MM llzonTh, fEE=ED
—MAICE SNTEY, WRLIZTREBIT — & OMRE M TOIL TN 5,

FROKET — 220G T HERT T N7+ —LICONT, ARy hU—
7 CHFELOOL, HRA V7 IR THLZ LD —FENTIETEEET
37 <, pHEITEREZED D, T, TRTOT—X 5% BRI THEIZNNYy 7T
v T L BT D, T—FTENTONEEIE BRI TONR Y 7T T
DA ZAG DD Z & T, T—FTENOFRA > 7 7 OMEFIHEICRIST 5T
ETHD,

F 7o, HUE{ERICH L TiX, GIS THLNZE#RE LT, HBREEOI—2~< v
7 LEEIRDHFEEIR DU L 7T (photobook) 71 ¥ = 7 s HIAEICHRAE L7
ED, MRETIHLRERTOU—7 v a vy 7FEBMEL T, AEREOLE L2
B4 oxfahatEdric, ZDX ) RIFEREERY — 2 a v TEOEHIL, TrYx
7 METHS DS ITHTZICHESNDI VAT AT YT 4 L LU = 2 f5ER v
42— (KTCSR) 2L > THEFFSND TETH 5.

a=2. g - RHORI T A A

WAE L7 HIC LD L, 2000 FELURNICIE, FyEr= s OREEmED MO E) & L=~
TV, ZOHBRIMIEL . EDORDOVTY TEA, TLA, FXoh S AR, XAXOHE:
HREANE A T2, LU, I BUR OB R IZZD MY B ra s ORES HAE 0 2 DA H D,
ALEBSMN T ER RS 1000mm FEEDHY | FYEra L BEITITEL TWDHEEZLND
P, KRN I RRLPUKR D LV BAC T DL THENDD T, INE L ELDTZ
DHDOIRAEFEDUENDHHEE ZHND,
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ALEB3INZEEAL L | FRIZAR AL CRe L= S CHIERA 21T o7, 22— R T — L EDIEH
B D B LA IO Tl JITETH 1.7km T 20m OFEEZENHDHIRTEHH
7RSI ST 16 O YT VAR, KR D pH & EC ZHlE L7, £k
HCIX72 25 pH DELISZ23, B HIEZE IR DMHITIL 5 725 6 OfgtEE R
LN A<IZ O TH IR AE R 2 7R Uz, {23V CTIE EC 3 RS
RO BTz, HOOEDDIRAL TR U H ST FEEW I THD EAR L2 DB IEEE LT
L0, REITHKIZ RO ND EWIRE D SEL TV T, 3RS Ty Eras ok
B — R ST, ZIVSTE DR TED HEEARRILT=23, 3 D05 2 SIET A
AR, ZONDO—20 ECIEA BIOREBEEIO Tl mv  MEz R Uiz, $REL72
+HD pH & BEC O fizHnbE, pH IZBL T, BRio FJ7 s 3 QNS HE (dray
season farming) 23TV TWADHILE CTEVWMETH], EC IZBHL Tk, MEM DR TR HIE
155 C i\ ME 23580 Bz,

RFFAETELTET . ba BiD64E ¥ (Yoggu, Fihini, Cheshegu, Dabogshei, Kpagium,
Zergua) D) HEHIEE DN O EZ AL E D Fihini2 S & 2 B G L7,

T3 RO AR T D70 I (358F) A AT, TOEHA &
RS IHDFEAMFR A 2K 4 (17THF) DR FE LR LU TOI, BEDOFREIL, v v a
=D/ NB A TS SO E RICEEL TEEDEDIL, EEIXINLOEE
DTN ES TSI TS (K3-2) , — 2 — DOFEJRIIM BT HEETHESIC
B TCE | A/ NBE ORI E RO DHIENTED, Bt X, DNEESEEAN
BERmOFBENHY, BEIF OO BT .
FERVEMAEE DO, KP/NE
B O E OIS RS 7eD T,
BGRE OBI A £ R
LTHATHLZENRENT-, B
AR > TR RRZEERF/NDA
TRV, ENENDREZEN
BRI RA A= =S NSy e e ¢
I, ARG ONEZBT 58, /)
BFITERE D OHEN TS PT I M %
AT 3 DB 25RO B 7= (X]3-3)
Fihini (342 i 23 i3 W BB 20 WAL & L€
WDTZ8D | A RFREE 238 L7 AR H A
SITERHEA DD, T THITE S a0 B ;g
FORENTERGL T, hi RS e £ R
FICBTHHERIL, MyEray T FiEAIeA e i e
VHEA, Y AFSITEED DI B ARk
WG FTICH DN, Z26iE1.6 DFE
Xl EHBEN -5 P CA R RS A (Google Earth)
1ToTW5b, TIEoEIEMTHD
Fihini> 5722 AT, AR A F)H Lo A R EE A B AT HIEITE0, BERE 2RI
KT HTFIE W EEERIL T H22H DB FF CEXD MR E 2O, A RICHETHH D
RELZBEED CWDHEZATHD, AR ESIL11A LA W TEEK BT
16.3% MO 3ER B D8.1, 5.3, 5.9% KIFIZ_EE>TEY, KON ELERSNTNDHIE
DRROHOIVIC, FTo, THEPHB5.6 D 3EM D62 2 TWODDIZEE UKV MEZRL TV
7o TIEAEIREEICBE T RIS BOFRAE TIL, RIB LB FE 2 BN HEINRESE 2 (KT
LCRY, HHEARIKE L K EOMIITIRABDOBRRHHEFEH L TRV, 1540
BEDPFIGEMFREORE OB HEIEIRE A B EICANLEEZ TWD,

&
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3-3 Fihini BF 17 O LXK, To b A, Yo, A REHONE

ARLSNDEEETEM THLNIEaas Tyt A, PAlZ, FNFEN1TEHL5,
12, 4 CHEESNTEY, 4O R HEM 2 TEREEL TV D BRFIZ4iFh -7, EE
BREM LSO EM Z R L T D EFIZLLEHY , AFEOZOMOIEY 2 b5 L
TWDREN2H DT, TIEOWEL DS ELT-DIHEHT IR DO LR LD A T
WDHHLDEE 2 HID,

FIEDICE R EEWZREEECE T 28 E O RIXLL TO@EY Th o7, 1)
TR L L R TRUED R 2 ITEBIL TD (94%) | 2) BRI EABA LTS (82%) | 3)
TR L AR TIE O LSBT E TN (82%) . 4) KA BN N VR S HR TR
BN BB 2 5. % TG (94%) L 5) FIEDIZIB3ET LITEE TS (100%) | 6) b it
FEDTIEDIF201 AT E 72 (T1%) . 5)ENIZEAL TE, ¥~ IZBIFH 1108 B TS
B EOE BN Z R LK 3400 BFEOEFRNBLEZ KL TWAL D THhHI LN IR
YNGRV

AT X OOV AP AR IOV M O4T A ML Th . EERE R,

RN EAT T2,

:z = Average for 1901-2002 (1157mmll
1400 1
T « A AR, 1 \
[ ool 7 PO L A T AT | W T WLY D I
3 100 Hxﬁ - '*‘11‘1‘1'\ HHA Y
5 100 MUY O \]ﬂ I{ 1 .
900
800
700

4901 mu w2 9 1941 1951 1961 wn 1981 1991 2001 2012

The graph produced based on information from JIRCAS and GMet
Major data source: CGIAR Climate Research Unit

3-4 H=LIZBITDH 110 ERIOF MR EOZEH)
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L DEZNREWY) AR B HE LI OIVEW AR EE L TOD08, £ THRy TR
UL YA Tyl ARXPEBEREWEE Z LN, ZOEEAEY O 6 £IETEE
AR ooy n—FEm<, BEFEYET 96%12#EL . Cheshegu, Dabogshe. Zergua
T 100%TdH o7 (4 3-5) , ZAUTHKEKDIL, Y LETYIEAT, 718 & T5%L72> T,
A FDEAZRITFH) 64% T, Fihini & Yoggu Tl 30%&AK 72, Zb 4 1EMOEEAL
IZ. Cheshegu, Dabogshe. Kpalgium CTH#A THY, 90%LL EDEFENFE 4 /EMDHIL 3
TEMZ AR L Q0D ZHUSK LT Fihini, Zergua, Yoggu TIXZZDHLERDY 60%FEHE LKA

7,

100 -
g
‘8 80 -
><
:ﬁ% 60 -
% FEDaY
= 40 -~ | BN
% S vhtd
#® 20 - £ %
=
# o ;
~ N >
o8 & & E S &
Q{(\ é;o‘lr QQ? ’b\g /\’24_'30 49

3-5 Fal AR 6 EEIZEBIT AT 4 1EMORESEIS

*5: 6 £ DOH Cheshegu 721 M ERARDTEAIBUZALE L TWDA, 120D 5 F£%KILIR—
DVEAIRIALE L TR, A RIENEE/IMEH (inland valley) D365y THEE ST
(4 3-6), #14 LA % @BHZ2T7-E 5221250, Fihini, Dabogshei, Kpalgium 23020
TPEIRIZ, Zergua, Yoggu MO UNEDD L IIIZHHE M Z BB L TWhaZEnbnsd,
Yoggu Ti&, A RMEHN 3 FERTIZOEL TWD, [K3-9 Tik, KO FEos EEIZmEIF T
SEN TS TERY, R END RLAHE Fihini M b WO EZAIINLEL . Yoggu, Cheshegu,
Dabogshei 73%¢ %, Kpalgium, Zergua 23 &b IRV EZAIINE L TS, [RICEZEDOF T,
ARBGPMENEZAIALEL TEY, hyEray YA Ty EAIXIER CE &AL
ELTWD, Ba =D A O TIEMU 72 M BERR ) O Jo L350 QN A& B35 [ oD
FREEA SR DD E NS 4 (E S E COERMIITEY T 1km FREHY, BHiITWNTE
1223 (903m) STy A (1097m) ORI IXEA 2RO v, B85 M EEEE T,
NyERIY =Y A MTERIY —FuhtEA, Y A— Ty I B AR OERER, 345m, 478m,
555m T, A REMD 3 VEWIEIG I & D BREE (A E ) 1km) KOA EIZED DT,
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Household compount - .
[
[ Maize ». =
Rice -

i
1]

Groundnut

Yam

3-6 h BB 6 EIFICBIHIREEFZOEREEEE 4 EWBSO A5

& HE CHELNI-A R DI E (1bag % 80kg &L CTHLE) I2i, RERIEHHEMN
BoNa08, miINE% 7R LUT- Kpalgium(1.06t/ha): Cheshegu(0.93t/ha)& . FbH KD -7
Dabogshei(0.37t/ha) S \ZIEHE A B2 22 Ab vz, A RN EIL, 6 EIEDO T
0.74t/ha 720 M2 EH IV IR Fo TV D EHERIS LD,

Y L2 R 3 TEMIOIRGEIC BT A MAE R 3-2 ICEEDTz, IA(R) ETvIEAICHE
LTIE 90%LL EDREFENIRGEE B I E LTS 21T TR, WM O 7 HIFREZIR5E
LTW5, M7EaaAZBAL T 20%FE D BEZNIRFEEIT> TR, IHEY O 3 EFe
ARG LTS, BRFEICED I AT T v A Tl E<, Fil V Ta A, hvErav b

STWNA,
% 3-2 % 3 EMOIRTEIRDL
Fihini Cheshegu Dabogshei Kpalgium Zergua Yoggu °“F3y
FYETDIaL 8 0 6 44 27 32 19
ez SIS aA 100 100 100 100 100 89 98
A 69 100 87 94 100 96 91
FYEDma 33 0 40 32 38 28 29
IRz DERFEHIS a2 76 58 70 68 61 77 68
S o ht A 62 66 77 71 73 69 70
FrEDL 130 0 360 221 260 192 194
BSULA (GHC/EBFE) a2 275 209 149 357 174 351 253
S bt A 387 492 368 490 486 461 447

A REGEAFEIF N D 3 VEWESGEDIEEER . A R AR D E ) o7= Cheshegu,
Dabogshei & Kpalgium &, A RE A RNEK) -7~ Fihini, Zergua & Yoggu & D] T4~
HE, BEHTIIEREARBGM W N hyEuas b/ R B SFOBEBENFIE VL F E
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WZE Tz, BIEL LT RIEGAIC, FBTETHILD Nk IMEHLO OB R,
\ZEo T EEREFIF SRy Ena s E TORBEN, A ROBEADOPREER D —
DI TWB ATREME DV RENT,

WIZ, R—HEENTARENE G T2 ERZREDL-OI, AEEFZEN L L
AFRDBEANELZHEA TRV Yoggu (2OWTC, A RS (R IEREEEFOHA 2T
T B IMEHIARER) LoD 3 VER 0D 1135 [ BEBE /0 AT 2 A RS R R L kB R 52 C Rk L
THrTz, T OENIIFZENEGRD BN EDND, Yoggu ([ZBWTE, A RDEAIZE
L CIEEGHEBEE VO R T O 513 bbb TRV L D EE 2 BTz,

# 3-3 Yoggu HIEDIEMIL LY L HHE DA R RS RF LIRSS RFE W TO i

HE =Ky 1 +HBEE 1 +FUEERE
4 bagfacre 4.1 -
FaEOQais bag/facre 7.8 5.6
Swhtq bag/acre 71 4.5
L BEELY 12 0

T MEMINE L F A RATEEE Yoggu DA XL R LIRS BFE L TR LIzL 2
A, AN B LIIRBR o128 AXHEERZE CTryEra it NI Ty 1A DI
B EVMEA 2 RO, U OBEEIT, FEERETEF TEL BV U Y T ENR
DB T- (57 3-3),

A RTIEIB DR E TOMRIAN KD SRAFIZHEIS L TEY, BFARCK LR T C
DOFIF W LTI R CTH LR MEMES 26D, A RIFAE L. 6 £EOFTH, N
f/ IMEHL DO AR IT <AL E 95 Cheshegu, Dabogshei & Kpalgium T, BEIZ 90%LL Eod
EE DA R EE AL TUDDS, Dabogshel TIXUNEDY 6 HEIE T HRKE /> TNDIENDE
HERESNHEEY ANEWE N TED LN T DEIT AN EIZIB N DN TV RN T D
D, AFDEAFEIME Yoggu T, A RDBEAZRIE T HERZERSTZAY, N/ MEHE
DOREETORBETEADOREIZIZEE G L TBLT, 7mE X BREEN R EHA R 21T
W SIS THITO R WEZRNFEEL TND, hUEaay LTy v A DILENE AT
B G- L CWODANIE AN, A B LR D ETOEIIHBLNR) T, RKEE
B THLVY DB IEEIF R Z TRVEHA A o2 fbEol, ARE AL,
D EEEM ORI BN TEWILEES T, Lb KB & O E OILK T I 1h
MOIRNEWNST R TR BIEMAEFEIC L > TR DI L - ZIEZ RO D EFE DIRIR
rLia o TWDZENHELREND, £ 3-3 DT —# (n=56) (> TERD DT EITV,
PC1 & PC2 DRAfREA RHES R LIRSS R IT Ty b LIcb D& 111-3 1R
T, AT G, PCL IZEWI L IEDOH ARl PC2 137 DEE L IEDOIHE %
FFOHfil B 2 bID, ZAUCKOA BT R R LIFRIE R R DL D D ERVITH 53575
THIENTE, LFRDOHERRZ T HIENTED, 5% FICHERENT 2D | oA %
LB _EDT=0 DHEMHRRE ATV, HIROL U7 ZERIZ D72 TOBE R B 5,

BARW X, o EMIRIEE ., B35 ZEBRA1T > CWVDZEND, T NHD TSR 2 I
SARI (Savanna Agricultural Research Institute) 726G D7 /ARIMKBAS L HEEL a3 H5E
AT AT REZR F AN R R DR T & o D AR U7, F7I2 2 3% ek C 3R M 21
L7=fRIEDNMTHOITEY, LEFOKFOEEFEDOETAEMER, 2L -
EnFEDIRENE 2 HIVD, ZHHEBLH J1EER Ch D — T BAFE K, SARL 5L 118
TETWVAEASGEZEOWEIEFEREZI TR EARRGTL QWD F72 580 35 52 5k C it im 2h %
DIFEFEFRAAT O TCNDTEND, ZNHDOFEREZM A G DOE TV ZENANTHD, 6
WCHLHUZ I3/ N 2 Eb HADNVE B LR ENTEL T, HEVKEEL TN
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EMD, ZIHDEEARHI D FIELIZ OWTHBEILT,

PC2

-0.31
0.32
-0.35
0.83

o AFHHEAT
-2

o 1FIRRS

-3

3-7 VEMI B LT BREA T E RSy o ATs B (PC1 & PC2 O AHES)

KTz 7NIBOTL, TEP OB ITROEEDTDIT, VRR4AFE TR/ T/
RSLFE T (A 73y 25 BIMH-5000) 2 A LT-, 2O IO\ T, BN
TREIORTHLELE DML, FHANEDO R EFEZITWZENLNSE T LD T, 2013410 H
23 7525 H D3 H AT T, T —F B3 F K F-DNyankpala¥ v > 7 XA T FED
BHEOTDOU—r ay 7w LT, T—F B FRFOT 7= v 6 NITxLTh
Hroo LRI B ek 26 & BB O RBL 2 f > TOEMHHEZTTU N, 35 7= E 7N 224
7R ERRZEORE E NI E S TN DT E AR LT,

F7=. Tolont X J&31 D 2R H I FE DL E IOV T, FT R BB Z T LTz, ZORE R,
8 E3 VAR ] D &~ LHR 11 & O 2 R O R IXBREE THY | 5l G2 Xk (X]3-8) D
22% (19844F) 72556% (20154F) [IZHE ML CU Mz, — 5 T23%% 56D CU = B T4 97752%
W2 L, 28%% (5 6D TU = H SR (closed woodland) IX 7% LTz, F£72 RSP
IRV (open woodland) O 2 HE KT DN BLIUI LD TODZEDBALN
720 AR RIS 31T D HIFI IZ 38 1T DRECE TR DO N 2 O B ARG TRFH ~D RN
TREEIT,
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|:| 3 Grassland
- 4 Cropland
- 5 Built-up area
- 6 Water

1984 1999 2015

Q

N

0255 10 15 20Km & X Y e tvf' "xﬁ 3 :
3-8 H~UENEB IO e K2 I 5 Rk & | A DJk ) (1984 4

1999 42, 2015 42)

b. AT AHNESH (T - 7= X NER)

BZOMERFREICB N TIE, FEFEOHEED 4% (FHHEr6HLeznth—4
To) YTV T L, VU A MR, R UERT, ENENA X Y 2 —& FEi
Lz AU ZEa2—ZBEL-DX, U U AM4AEETI844 (B2 4. &
PE924), hu U ER6 KT 3664 (PP 1834, &M 1834). #6504 Th D, &
HlT, U - Uz X MRIZEIT DA NF 2 ZHIE 5T (2013 428 H) OEZFIH L,
LA BLIORaIa=T 4 LYULDRAT— I RV E =D (AR FIEENICET 5
BT —# HUNEE LT,

20134E8 HIZ, V + U= X NERDEMER Y = F ¥ 7 (Wechiau) (2B W TITBH Y E
BAMRAIT. B X OELH CIREN T OIEBUFMKR (NGO) & DOaE<0, BE SNV A B
DEFIZBITLEE - Bk - ka7 3 — D A7 —7" (FG) iEim% Ehii L. B
W DOKIEEENAR D H ST 2 ZAFI DN TN &4T o 72, Z OFEE, Hilgk o fE sy
o, BURRRIE IR, K[UEEENC L DA~ LY ) = Rk ~D 7 7 u—F 5
FOFHER AT — T RNV —ITONWTELENR SN, I, 2014 £ 3 Hi2iX, b
0 O BREHKITBNTH, BE - B - b2 5 RIC PG iEim a2 F20E L, BlHo&
BEEEENZAR D AT ST 2 A FENZ DWW T 21T > 7,

ITBHYSE . BRE)T, B L OB CIFEIH OIEBUFMERME (NGO) %L DB/, 3
ESINT=HA FOBEKIZEBITHEE - B - k2RI T7+—B A7 v—7 (FG) ik
ROFER FERNTESESERII 2T 4 - VA=W FET D 2 L idte g
HEDDHIZHE->TEHALHRE L T BERDH D Z EDNH Lo T, HIEMIC
IEMoal =74 V—F— hoaIz=7 -V —F— (br ETII~H
T EMEND), H—TF D REEOBEALRDAIa=T 4 V= E—REH T
— T, EOTN—TNEERCBIT DEIGROHEEIZE T 500255 LA D LB
HoT,

F7o ATBUCEI LT, O & T ONRA 2 T o0k 23 41X, National Disaster
Organization 72 873V U—7iKENA1TH & H DM, @IS RKOEARFIEIITIR LT - 2
KA - BREEIRFETT O MR T AT & BRBUR « SRRV L 0 BB ICHEE A L DR H D,
LU, BIMOEHEFINL T 4 — /L R4 7 ¢ b — Ot o/l & - TEO KN X
HEEU T 4 OIS EOREN B 5, NGO R0 —FBIRFRFZND BT 555D~ 1
Tl Nl EHETELLEIAFTELETHEE L T, ZOTBOMEE B 3—L T

~_ 592 _



WNRIT AU B 7R, F 2T, 2014 4F 8 H DERESFEAMIZ, T2 TR Y —4
—vo | Tav=l NefToTWD T —FBHEFE k%ﬁﬁi%k%@%%-a~my
XD NGO 78— | F— L& DA X - 7=,

HARFTEENEA TlE B EE DY TR O\ BRERL . FERE BRI DA%
UWAJR, BRI, REAE, FERAMEMOFIH, HBEIE0EEELHALNC L, 1
BEot#Eicid, ok CORELEEINEFETHZ ETRNAEZH/LI F—R L,
W CTREUNDHEFIZOLS F—ANH LN, IO L TV 2 R E2EOHDHT-2HD
F (AEERCHERE OF OB 7= 2 W R DB NE) 236> Hiel © 0 By SRR E 0 5
b1 HINDT—ANDIR NN EERLMNC LT, — T HBEAHE VT X
HEEENTOBEFNRHY ., 2 2= A NOAHEARDIKT &5 ADMIHE 2 H
HZEMWD, FDONRTUAOEBEEEHOLNI Lz, 720 A D 90%LL B2 EFEITHE
FTHHEMICBWNT, FEAREZIIUODRELEESN ED L HIEHSNTHDED
Z, BREFEBOFEMZIIUD & T o8k2 RS REERERO LADLERNB Lo L
oo TORER, EMOFESCRBIONE (FHd U IFERA /L & Rt oK) (2
Ko TENENDOREDOWPEDOFRECHEDBFRPRKE B D Z LB LT &o
toit AR ORIk K EDE 72 il & g0 B B RIFAA I B VL ERIC

ITHKE D S FIEXD c BREAE WO IO K EFEOPFEN LV RESHEE L EV & mﬁ
é%vtw%> ERHABINZ LT,

c. fEEREIEEFA (V- U A MBI e U FH)

EEIEEN B L C, RN RS I B L O T B Y SR B ORE N TR R A
HEET DI 2 R 3572012 AR IR ENC B T AR AR B 2 FEhE L 7=,
(1)EFEYF ¢

FTHRORE~DAI 2 =7 4 OFERICEHTIMEIMVBLIR, 74+—H AT V—T
DFEROBIZ, ZOHBRD a2 I 2 =7 41, TIEOORRBREORENRE L L, a3

2=T A ZEBBLIEY BESNED T AR D E N Z BN, ala=
T A HTOLHOEERLHMT~DOHD, bEHLEDEEI T A OREEDOENTHD
EWVNH T ENTE D, CHGRAE S O T, BANSEHREBI OB R OV Tofr &2 D T
<& RIEEEORIZHEWT (IRIEEBER] &vwbhid X 910) MER IR S
REC VT 40, HERAFB XG> TWHZ EICERATE A Z DD
Mot (F 3-4), &<IT, FEEKITBWT, KEEOMHETEL L bICHBHDFE

HIBENIET IR R TH YD | T RBRABH G L3> TnD, 72720, FEIBETH 5L
b BEYICIIRERTRDIHEHIITHY . b Eb EOEFEORHGNEEO BTN
FIED EVD T LTI,

Z T, WL OO R HEMEREO I 2 KB 7Y v 7 LT, BEIRE) -
HEHAERL - Fat - T8 U T 0 ONHF — /@%L%“ﬁﬁé%mf%é A 81 XN
DLV YT AL UTHIUR, Friz/2BBRHO AN U X, BRI S 5705 LHpTA
ORI - LHEOREILZ L7206 T 2 ERB O, ZBOZ{LOERDO—> & L THE
HI XX ThbH, RELECTHFIHENET VOMREBE LOD, ZEAREE Y T
4%@U%%ﬁ@@ﬂ5~yﬁ:inz?4é¢®vyuiyxﬁimo&ﬁéi5

VEBFEoaIa=T 4 IA—T L HETANLERD A,

ﬁ@ﬁ® BB EN T 2R E R D LIV 125E (BRI & i EMFI4E
WY TRNWRE) ICLVIERICRY | [EEE) K0 2u| t hifﬁEMJﬁé_
LIFFEZALND, LIRS T, MR KEZENI RS T D EEREN 21T 5 72DIlc, 7
—< 1 BIOT—~ 2 TN ED LN TS KRR TR BELOZERU ﬁo<rm£
HET) 22 ORRL DV THRETE D KO RBENHER e /7 L 2RE LT, Th
L BT, TNFETOMENL, KUEEBEHRLT 25612, AFEIKE LTED LS
ﬁ%ﬁ@*y%U~&Kﬁé:kﬁ?%éﬂ&w5;k%i?ﬁﬁf%b\%BE?S
HIZEHIRA S o v & U 2RI ThiT,
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ZOWEFREFRIZONWTIL, HBRFRFFETITONLTWAA I FBI VNI T T
DONY 2 —F = —UFHEORK R EWE Lo, HEHM R RIECIEM B 2R ATV D
BREBGFEOV L TIVINLEEL, TNENDOT A 7 A N —DMERY 2177,
ZOREFR, FH TR, L ICRRDEMEFEOMERE (Mr L 0gh) RUFE
ERTERIAT o720, O BFIHEFRETH &5 2 DAL T 5 B30 2 P ERI T
179 BHER (UDBRE) 130 —F il TOHERBRNH Y | F 2 CHE-miEkE S L
TWDHEWD ZENghole, Thud, KUEREENTHE S FE 7 EBEIN -2 e 5 TH
BE | EWOMIEST TR, Hic e R 2 EISEIIC b 2o TS E R K Dk
W, RYT 4 TRlENb R Z EOBEERERL TS,

#% 3-4 Fihini BE TOFEGFHEEEY T 4 "X H—

Within the community Outside the community
On-farm Subsistence and commercial agricultural Settler farming; agricultural
production wage labor
Off-farm Livestock, agricultural processing and Trading of cattle and Shea
trading butter

Men: livestock trading; tobacco processing;
crafting and repairing huts (roofs)

Women: rice and groundnut processing; Shea
nut processing and trading of “Shea butter”;
locust bean (dawadawa) processing and trading

Non farm Businesses unrelated to agriculture Outmigration to cities
Men: bicycle repair and bicycle parts resale; fuel | Driver, teacher, cloth trade in
sales; barbers; masons Tamale; second-hand cloth, kola

Women: petty trade (cigarettes, bread, salt, soap) | nut trade in Kumasi; scrap
dealing in Accra

(2) Vo &H—

FERE  BSIRN B, L ICHEFEICLIvIThh, oLV 2 &K
L—ODFREL 72 D DITR L, BAFEHEE D > T 2 —oAnf 22l & 72 B 1E
MEG NI ZMEIZ X 0 iThiv, FEHEEOFTRIE(L - ZAMICERL TW\W5D, £7o. Tk
FEORERE LI TERZEDD L, KEOEE Y T 4 OFE S bR EARADFFEIIC
Bk T 2 lREEN iR S Cnd, 20, o LYY = 2% E s, 2K
723 a2=7 4 DLV Y U RAEFIITHEOICH Y = X — DR ETD ALD
VERBD D, =T, H—FBHBEERFEOESRFHERYLY DO 7 H—— K L[EH
HREE RO T — 7 NFE B FEREL D EMPHER L L TZ T AN 12XV,
LTMEIC LD b o & b EELRRFEN THLL T AA—ONRY a—F =2 —UNED K
INTHERE « IR L TV DD OFfAE % 2013 FFELIEN BT 72,

F7o, LROBEGHEL OREIZIEWT, WEOIEMTHL 77070 Ry oA
7 78 EOVEF ORI & LMD FHFHIE T 5 BIZ OWTHAEZED T\ D, 3 TIT
B CIEEN L CW D ERENGO OFRE & LA b 0 ik xz ¥ —57 Y Mo~vA 7 a7y
LYy bRHBE T T T LEITHOTWNDEZANELNN, 740 —7T v TORMRLY
LYy hORFEHRDINEN L0 L REHESND E WO ER D D 1E0, ZUEES)
DB LD NN AHEEICRD VW) Z b H D, 2O ESKOUER
A NEHBLMNT LT,

20163 HTOZ7 v —7 v 7HHETIE, Fe 2T TR Y - 7= X MERIZES
WTEMEZRRIZ LT 7 4+ — I AT N —T a1\, ZeE O WIS IS 2 381 2 8T
BNNEE + BEORIZOW T T B RRBRICEREZ T D LV T LRI LM
oty Fio. FERBEIEWMN B L > THEE SN DI L, EEw TSt
I E S THOLOEWEA TH Y | LLFIZHER T2 7 A2 =0T 7 mt R &
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DGR T —~ 2 TOKIEHELRIZ BT D HFIE GRADS Gt TITAKR AT At D
FLINTEY ., KEOALEITLMEORFEE & bEZEARLTND) ERLLE
PET, BN - ISRz R L7,

YEY N 2 —F = — VB L BV R AETIVEFE

ErEMT S & BT DD —o b LT\ 2014 AEEIND VT R — LR FED
e 7 v — W& i L7z (K 3-9), &Mz X 0iThi b BAFEFHEE O v T R 2 —
AEPENE, WO « ZA{IcEBR L. ﬁiﬁm LYY R RN D, HE
FiEX, BT & BTN ZNUNETC, EEOM THG CRERE (AR L) oFE
HORE X, KR, BASRZT@ 7 (N/FR) A > 7> hZFHIL, £FEY &
BEHFY I EDOT T Ny MEFHIL-,

T NE—1 kg BEETDOICHLBERAGRENL, 2 2O TWHT N BT
HHE L B HE SN TWD T ERNNhoTz, 7o, BEAE. #hEe bio, K
BB E RO E T ANE — I T OE#ZO TR THE L TWAD I &R 75)O7L’

(% 3-10),

— i, VTR —1 kg BAEETHOICHLELRKE (VY V) X 2 DO T
FHHETHE CTEAH LD B ZLEBE SN TNDZ LN hoT-, B TLVES
WZAKRBEOND Z EREB EEbs, /o, B, #he bz, »hERED
ATV THTRTIZEALEDKEZHE L TVWDZ ERNboroTz (K3-11)

Shea collection from
purklands and processing (0 '
Kernel

lndircct lnpuls
(e.g. Oxygen)

.

7 l _..\\ —

Direct Inputs ‘
= Raw Mualterial (Shea Kernel/Nuts) | ‘I/_.Dired Outpet ~ :I::::uppl\ }
Water . ‘ . e R Shea b l:cﬁncr}cs.
| Soring & | N . | Bulter Xpofts,
| Cleaning’ ’ C nlfj]n,n P Rguglmg . s Local Retail
| i Breaking of grits B —
Energy (Fuel | washing | | A
wood, Shea ‘ ) ’ ) . Shea
oS i | Residue _—
lectricaty . - ’ . - ar}
Electnicaty) (" Pounding! Cncading Cuoking/ ' ” residus ‘
e [ Milling/ 'Be"hh"lﬁ boiling & Shea Waste Gr'ound\fatelr {
Labor | Grinding i - Qohdnuanm ). | water * Waste water

.

Grey area  system boundary

X 3-9 T A\X—INTEEOWE 7 a— (Godfred et al. 2015)
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Fuel wood used in kg per kg shea butter output

0.0 0.5 1.0 1.5 2.0
Nothern . —
Rural [ Kpalgun | [ S VRS BT ]
Zagua [ 0.76 __T0[00 06 J
Urban ['l'iyumba 039 1007 R K ¥ ]
Tichisuma [IOBZT 007 O0R0 ]
Upper West
Rural Baleufili | 02 : | ﬂ 07 1.03 1
l:Zowayeli [ 07T [ 008 04 ]
Urban [ Kpaguri [IEISRIN SII0R 0x7 ]
Mangu | 033 [ 807 0.78 J
BRoasting OKneading/Beating 0OBoiling/Cooking
3-10  AEPCEHEE O A & HR LR (Godfred et al. 2015)
Water use (L/kg shea butter)
Nothern 0 2 4 6
Kpalgun 42 ' To6]
Rural [ Zagua - }4.4 - f ‘
Tiyumba | RO 03
e [Tiehisuma " % .
Upper West |
Baleufili ORI SR X T0.6]
Rural [ Zowayeli [ 3.9 ; 04
Kpaguri | R [0.4]
Urban [ Mangu = 38 I [0.5]

B Water use at Cleaning(LL/kg) OWater use at Kneading(LL/kg) DO Butter packaging stage(L/kg)
3-11 KM D AR & #R i (Godfred et al. 2015)

WIS, T NE=DNY a—=F 2=V E{A 7T, ~T VTV 7u—DEEH
tatEDiz, KIEIC XV ITON D BAFEHEBI O 7 7 —APEL IAJROHEM - 2
AICEBRL ., O LYY 2 AW B2 AD, SIEIEIL, #id L B En R
PUDAT T, FEEROMTHEG TRERE (BoAke L) OREBEZFHHIL, SOEREIZHIT 5
PbEE R, R LRBHHEOHE, S OIZERENOHM ORI A& A HEET L7
DI, R, B, B 7 vy b E2RGE LEIARDOFH 21T - 72,

SRS EERTHTIC I T DB A ORIRND, T A — I LRI E T S H R L
Z O\ TN SN D “RILIRFEREAHE L. (& 3-5), BRI CIIREEHER & ¥
—RUE TR, B TR & RAT HUE DEHIE S 5720, AN F —RGER RISV T
ZHBEL TS, ZOT7—F LHOPFEHBTOBATE (7 2& 07 12 MOBIA
ZXGUTHE) OFERNG | FEEICB T 2H M OHE A b 7 B EHE ORIz EE
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3-12 RERFIOFNE ETOLT A

L7 (& 3-6),

FORER, —HEKHT- 0 167. 3ton/4FE (78ton—C IZFAY) DOARENA F~ 22 HH L
TEY ., HESDOAL F~ ZAREEICIT 23—25 FEL2 BT 5 2 LN HESNZ, FHMIC
i SN D BIARITET SN B 72 EEEE AN S TRB Y (X 3-13), &
e EHREIX R oW d . Bib O E 2RI IXEE O AR — v A e IC R E %
KIETZ LR ENT,

T ORIFIERFETHY , mAARATEE L UIMESETHY, TOEEFEIET DV
TNE =DM, BEgHko N & (Ficeth) 12& > THRARBGINAIICZR > TV
5, BEHAELTWDZLOEHHALTWDEN, 7T U T A7 a—firicky, 7 3\%
—EETHHSNIFHOLER L HIEOARA A~ AA N v 7 EEEAEY—F (ER)
NG IO RS A~ ZEIROBEIFHNE 2R WEFH TO > 7 N2 —AFED R KA
PER[REREA RN LTz, ZOREER, BURTIX, BB E L < DR n—HOEE RV
T, YEZHIE TR EREZ B2 DTS T ANY —EEOILRNARETH D Z & &
WL7.

AR L7280, TN —OAETREROLBEBETHWSLNDRE (3. K. FEE
W, HE I EEICEHIT S LIk AETRO EOREESET D Z L THRA
GBI FEFED R/ MET D ENTE A0 EHBMNC LTz, EIC, INELTZY T D3
ZRERIT A TR EHED CTHEILSE 2 TR TEZEOHNBREL L LTHEBESND Z &0
5. ZTOREIOHEEZO T-OICBMTAF T IEM AR WG RAINE &%
WMANEHED T, RFFEERFICIE SN T, BREHEECKEE ZHI T 2 - DB HEiili~==
TIVERAET D Z LI o TV 5,

FRpo '.
=T R .
i Sy

it

) (2015 % 8 H) &

R e
S

WENE L

J—DRERTR (
(2016 4£ 2 H)
# 35 EATER L WIS T D E & L R bR ESE T & OHEE
Fuelwood G.H G Fuelwood GHG Emission for
. Emission .
consumption for kernel Consumption for butter
Location Name for kernel (kg (kg CO butter (kg CO2 eq/kg
fuelwood/kg g 2 (kg fuelwood/kg shea butter)
eq/kg shea
shea kernel) kernel) shea butter)
Tolon Kpalgun 0.58 1.06 1.83 3.16
(Rural) Zagua 0.62 1.13 1.92 3.31
Wa West Baleufili 0.70 1.28 1.82 3.14
(Rural) Zowayeli 0.76 1.39 1.83 3.16
Tamale -- 1.33 2.29
(Urban) Wa - - 1.47 2.54
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#3-6 VT NZINTIERICE T DARE A A~ AHAE & RHEFEROHEE 6
Location Unit of Analysis Shea Shea Fuel- Carbon Annual Wood Pay-
kernel butter wood stockloss GHG -land  back
output output consum (tC/year) emissions area period
(t/year) (t/year)  ption (kg CO2 (ha) (year)
(t/year) eq/kg
shea
butter)
Northern  Kpalgun Individual shea 0.4 0.4 0.4 0.19 0.69 3 23.2-35
Region processor
(Rural) Village-wide shea 168.5 139.5 167.3 78.63 288.58
processors (N = 375)
Zagua Individual shea 0.4 0.3 0.4 0.19 0.69 101 0.3-0.4
processor
Village-wide shea 67.4 51.5 68.5 32.20 118.16
processors (N = 153)
(Urban) Tamale Individual shea - 1.8 0.8 0.38 1.38 -- --
processor
Average number of - 1,490.4 648.0 304.56 821.22
butter processors
(N=2810)
Upper Baleufili Individual shea 0.2 0.3 0.3 0.14 0.52 335 0.07-0.1
West processor
Region Village-wide shea 37.1 52.9 56.7 26.65 97.80
(Rural) processors (N = 168)
Zowayeli  Individual shea 0.9 0.1 0.2 0.09 0.34 173 0.02-
processor 0.03
Village-wide shea 9.9 5.1 10.6 4.98 18.28
processors (N = 55)
(Urban) Wa Individual shea - 0.9 0.24 0.86 -- --
processor 0.5
Average number of -- 110.4 28.01 102.80
butter processors 59.6
N=117)

Carbon stock loss denotes only the amount of fuelwood burnt (AGB element)
Carbon debt payback period is calculated according to the woodland area recorded in each village and the regeneration
rate for managed landscape (i.e., 1.6-2.4 t/ha/year = 0.75-1.13 t C/ha/year).

Number of responses
0 50 100 150 200 250 300 350 400 450 500

Ebony( Diosypros mespiliformis)

Kapok (Ceiba pentandra)

Baobab (Adansonia digitata)

Mahogany (Khaya senegalinsis)

Fig (Ficus abupifolia)

Afzelia (Afzelia africana)

Neem ( Azadirachta indica

Baboons breakfast (Hex alobus monopetalus)
African birch (Annogeissus leiocarpus)
African custard-apple (Annona senegalensis)

Acacia(Acacia farnesiana)

Wodier ( Lannea lumilis )
= Wood carvings m Medicinal benefit u Building materials ~ w Edible fruits/Parts u Feeding livestock
u Use shade for leisure = Windbreak u Site for shrine « Erosion prevention

X 3-13  FrTHEH SN D BIARDERIZI T 5 2 E:72FH
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e.

XX /N T 4 TRARA L MBI DR

XX N\ T 4 T EAAL NTIE, FlAX, B, ATH, th2i27 'y b (&
BE) OFH - EHOERELZ Ty h~R VAL FELTEHILTWD, TR, H
WOBHREO BRI T2y FOBONREFE LW & 20— F T, (L2SBREAR
EHOWTEEREEOEMEN RSN, 22T, AV e vy N CiE, HUBICRAT
WTWDIEMIREE TH DX v A LB Z W T, WIS RS FTEET 57 T e —F
EPERALE, £ T —TF2ED, YT INTT 7V IOEN I =T D
T 7 A NTIE, BRI N & DNEFORE & 7R BRER - BERIS v XU T 0 BRI T
FNRRKREL, ZOFTHLENAI2=T s DR Y —F—%ZHbé LIz Ax - 20
LAWY T IR OKEICE (EAD) EEZ RWICKITTZ ENRZVT
O AR TITIZ I 2=T 4 - LXADORRY — X —DF v VT 4 ICESEY T,

ZOWFFETITET 2015 E 8 EIZT 7 TB LY (7 v/8—7 = A MNNES) 128
FAEART— O RNE—LTEARA L F e T L — LU=V 25HTHIV—a v TR
WY Uz A RO I2=T A THEDTEAAL K « V—LEHNWZTY - 7R
R 24TV, 2016 4E 2~3 HIZU « U= A MERD 6 DDA I 2=2F 4 TT 4 —/L FF—
AINEEFEm LT, U VA MRTIE, LFD320H 7TV —IZ&NT52250
AI2=T A DFH6 »ETTT 4 —/V FEEITH- T2,

A) IEESBUE bR L COOMTBIREBESHRIC L o4 7 e =7 B A>T
HaI 2= ¢ (Ga, Tokali)

B) #@EIIET e Y2l R A TR TmBNITELZEN A>T I 2 =7 4 T,
CECAR DFEMIZ b7 > TN D (=REEH O BN R E | Yok FIEo&2I1L 0
WELERENFEE L WD) 23 2=7 1 (Chietanga, Zowayeli)

C) WEICHBIEBIMBBHBEEAIRIC L7 e =7 PR A-T2Z D0 a3
2 =7 4 (Nakpanaabuli, Kolingu)

THUE, LT A DIEID C IV X /" UT 4 BENE VS TAREN B TliEe

<, LA, FLEIRBABOBEREZFF>aI 227 ¢ THEEOMEN R D Z L
(il z1F A1>A2, BIDB2, C1>C2) A% %4 35D 1%, EOBEEO/MER LY &%
YNV T 4 BF LD E LN ERBRKE DO TIERWNEE LT ET, TH0HE
RO « b T& 55 ), HEAZER L7,

FRMEFEL LT I+ —HA T A—TFF 2B v ar (FGDs) ZHW,
a3 a=T 4IZBWTC, UTFD 32D T N—TF LD FGDs #17-7,

(1] (B3 —&X —Tl3wn) —EOBEER (Gt 116 £4)
[2] (B3 —& —Tl3w) —EoOLEER (G139 £4)
(3] PBHXRY —&— (G424)

KA 2=T 4 OB Y —X—ZOoW\WTIE, HUINATo TR E~OB &Y, B
P FGDs, M FGDs HTH A 2=T 4 OB — X —Z2AH L7V R L= Lz
EC5E L7,

Bz, FGDs OfEREZ NI4T ¥ 22— 3 V CHERT L, AL X B 2—
(n=51) CBILE S [FIFFIFAT TITo 72,

XX /T T 4 ITINA T, B O~ 22l (B3, R SRE, K, i, #E.
AT b SEE R, SR, IR, TN R % x) OBL GBEL H o720,
BEE S W ORBD, BUED h Ly ROV MEAEEZZBET D EERED L ST
TV EEzZLNDM) RFOELOBEBIZETHERA T O, (perceptions)
H, KT N—TDFGDs LCHNA > X E2—THERY 217> T\ 5,

ZOWMEORELE LT, ¥ X0 T 4« TEAALV DOV —)L (FERF /N0 T

- 59 _



o OFEHE, PR, B, EERRHREEBHGECER L8R A K) 21ERT 5L &
BT, F v 3T T 4 LOFHGE T RE e B IR DT — Z DINEZITH 2N TE T, F
¥RUT AL, D) TRy NMEEEESEHES, 2) MEHIrEEHERES . 3)
HWT oA VT 4, 4) TUF—U A b CREIAAR) BEJL ) V—F—T v
TeF—F—r 7 O5MEOFn AT T,

XX NRTT 4 T EAANEZBELT, RULD BB IROBEL Z2FF>aI 2=
TAMTHF v /N T 4 OEVDERA 2AIEIZB W TH BN R o7, ZHICED,
S OBIFMEEIC L D XEOF WO ORI Tl FNENOaI 2 =T 40
FFofx RBERNF v XU T 4 ITHBL WD 2 ERMEx D, FRFIC, F£aIa=7
4 DFXXNTT 4, BFEORIE R ONZ O R rlRelE B2 o 2 L 3R STz,
THUFE, FX VT 4 LLDOENT R 2 =T g 1E, AN OB K OV E B )
DBHFE DL A DR IFIZEBNT, TORRE T mE A2 RIIEERT 281 H 0 |
EBIIIAMBDOZIENHE T L72B b B0 TR A ZE#EE - L LT\ Z &
LV RETTWaENETHDLEEZLND,

ARWFGETIE, ¥ /30T 4 ZHEHINEIF v+ X7 ¢ (technical capacity) &HERERY
X ¥ /37 4 (functional capacity) @ 2 DIZ/FEL, BEICEREY T, HKiE
% v X7 ¢ %2 [FAEGH R (nutual accountability) |, TBI5EHE - &N
(engagement and participation) . YFEHEi#®K (ownership)] D 3 DDOHEFEMNDL
EF L, CECAR 7u v =7 O EZGL T —F D6 aI2a=T7 4 IZBTFDH7 41—
N RREBLOYTHANT - T 7Y DIETLEEEO L Ea—%2B LT, 7Y
NG T 7V AOREN I 2 =T 4 O T ATRER B EE 2 i U, FFmIC B
LU CHEFHAREZ Y — LA REEE LT~ Y — LV ORES% . CECAR DR 2 I 2=F 4 T
HIREO T A X N E LT,

A ORGSR, Rt ATREZ2BAFSIZ T, HERERYS ¥ /T o« O L EBIR 7 r & R(IC
B DY FEEFROBEMRNSEE LT b, S OICBEEENHEEZIT O 5E
Laa=T 4 BETHELZEDHHAEO, MATOHAITENT, WKL Taa
=T ADFX Y R T 4 AL LEDINE VN IFENDIREEITH LI, Frv ST
4 e TEAANOT BB ARBRNRSE EEFE R LSD AL LTV D,

AWFIEIE, ZHET, 77 U I OFEATRE e B BARICEHE R &R 2 R4 L& S
DOBLBRICIZ DN TE XY VT 4 &, FiZ, 77V D OEMNORBERE 2
729 2T, ZOANMED B NOEIBLE D OREEZ®E U Tho 7 7 U BEgETO
W ATREME S ZE LMl AR L2 b O TH D, T, v o8v T 41l
T O L ORI - SRR O THL EEZEZ LN, TRV =7 b
BTHOMOT 7V DFEEOWIE - FHEFITIT Tl Sk R8E - WH AL T
WL FHETH D,

BRI - HIFERZRRETIIERR 7 1 77 F L DB 3E

f-1. ARV —EROF|HIFERE

EREANIAR & LT SR AR R — B A OFIHEREZHA LN Lz, b X,
Tz A MNIXD4 D03 2=7 1% A1 I Yoggu, Kpalgun, Baleufili, Bankpama
WZBWTTZ 4 —H A7 N—7 (FG) b L OMHRELZIT- 72, TORME, £H
PR BRI NIV E A PE 49% . FBIRTTE 13%. BB DOARGE 27% Th 1 . ¥
PIAMZ & B A B OfE IEEIZ L DIARH D Z E RPN -7 (K 3-14),

FloEHERARRT—E R (FABORI. 1EW7e & OUHE, i, FZEEE
DOILEE, BOBE, BER, KR, HEEHEDORE) ([Zx LT, 77 A ICER H
AZ ENRHLMNI o (K 3-15),
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Remittances

Wildplants
animals sales

Charcoal sales

Others

poultry sales
13%

X 3-14 EEARAEHFILA

1115k
Distance in kilome tres

& -
c"‘ wr
e. ] »
S| -

» w
c. { ¥
& — e
‘,,‘ vea |
e
16+kan

(a) Tolon District — Yoggu and Kpalgun

[X3-15

Crop cultivation
sales
a%

Wa West (Baleufili and Bankpama)

6-10km 11-15km
Distance in Kilometres

(b) Wa West — Balcufili and Bankpama

0-Skm

FTHEARERRRY—EZA~DT 7 A

(B: Bushmeat; FCA: Food-crop and animal; FFC: Food-Fish catch; F: Fodder and forage: FW: Fuelwood; BM:
Building material; FS: Fresh water; WP: Wild plants; and MPA: Medicinal plants and animals).

X B EHERENEE (Traditional Ecological Knowledge; TEK) &#fx 7p/EREXR Y-
—EZDORICOWTHRHESHT 21T o 72, TEKIZIZZ 7 —, B, Hf, Ri#ED 4o
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DEALTHRHY, =3

2=F (28 > T TEK 12xF1 5 35% (awareness)

ENESF

(compliance) DEGWTIEI > TV (M 3-16), £74Flnkg CE#. AN, Zilin)
(2 &> T TEK \ZH 3 278k CNASF O A WIZE /2 0 | B8 3B L CREER 2 =
D, EhIlZE X T —, BE, REEICT D EEN AW &R S, BRI AR
*F DA OENBH ST o7 (K 3-17),

Sludy Conmvinienithes
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Independent variables Dependent variables (Do you share_? 0« No, 1 =Yes)
(84 w BM w wp ¥ ™ F B

1= Education ~0.043 0.392 -0.223 ~0033 0289 - 0.356 0.696" 0.082 0.361
2= Religion -0.124 ~-0656" 0.283 -0339 09% -~ 0165 0526 -0222 0.445
3 ~Marital status ~0.254 0300 - 0951 -0278 0036 0346 - 0045 0097 -0.032
4« Residency status 0123 -1.213 0.086 0107 0214 0495 - 0451 0015 0.186
5« Annual household income 0.004 0000 0,000 0000 0.000* 0.000" 0.001* 0.000* 8.570
6= Family size 0.050 om -0183 oan -0.086 -0.119 0133 - 0015 0162
Constant 0.635 0.982 1.203 0636 -0981 - 1685* -0151 -0290 -2.299

N= number of observations, *; p < 005, *; p <001

(CV: Crops and vegetables; LP: Livestock and poultry; BM: Bushmeat; FW: Fresh water; WP: Wild plants; FF: Fodder and forage; TM: Traditional medicine; F: Fuelwood; B:
Building material)
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Principle 1

Formulation of a transdisciplinary team

Creating fora for multi-level, multi-stakeholder and collaborative engagements in

Principle 2 L . . .
rneipie the research process: designing, and implemention, and monitoring stages
Principle 3 Comprehensive assessment of resilience from regional to community scales, using
P appropriate parameters and indicators

Principle 4 | Establishing common platforms for data collection, sharing, and management
Recognizing community institutions and their traditional and local knowledge

Principle 5 | systems and practices as critical components in the co-design and co-production of
resilience enhancement strategies

Principle 6 Creating avenues for cross-scale integration and inclusiveness in capacity
development

Principle 7 | Recognizing and responding to the need for local ownership and sustainable efforts

—FE7 N TJRAIOFEMIZHFEEFE"  Building Integrated Strategies for Enhancing

Resilience

against Climate and Ecosystem Changes in Sub-Saharan Africa”(Springer,

http://www.springer.com/jp/book/9789811047947) (Z4g#; L T\ 5,
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Major Drivers in sub-Saharan Africa: Climate, ecosystem, and socio-economic changes
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7 3-9 Resilience Assessment and Enhancement Strategy and Output

Resilience - State of resilience and measuring indicators ‘Ghana Model’ actions and proposals
Criteria for assessment - — e — : - - - -
Type High Resilience Low Resilience Active intervention strategies Proposed intervention strategies
Landscape with high Diverse landscape with protected | Less diverse landscape without | 1. GIS-based Landuse Landcover | ¢ Promoting farmer managed natural
biodiversity (habitat areas protected areas (LULC) assessment regeneration (FMNR) of specific
diversity/ species diversity), 2. Soil Organic Carbon inventory native tree species
sacred groves, or 3. Crop value chain assessment Promotion of agroforestry using fast
biodiversity hotspots 4. Ethnobotanical sSurveys growing and drought resistant non-
Landscape with Most  community  members | Fewer community members 5. Pl.ant.SpeCIGS myentory native species to serve fuelwood
agroforestry and/or crop practice agroforestry or crop | practice agroforestry or crop 6. Livelihood strategy surveys. needs
_diversification _|_diversification on farms. | diversification on farms. 7. Crop sequencing tralr}lng . Promotion of simple improved cook
Vegetation health or state Healthy vegetation with high | Unhealthy vegetation without 8. Promotion end experimentation of stove to .reduce fuelwood resource
Ecological regeneration  potential  after | regeneration  potential  after drought resistant crops species consumption and reduce GHG
2 _disturbances | disturbances 9. Cornrnunlty—baeed assessment of emissions)
Recovery  potential  of Exhibits steady recovery potential Comparatlvely low recovery ecosystem services Payment for ecosystem services
communities after a | from past disaster events potential from past disaster events projects and innovations such as for
_disturbance | sacred groves
Heterogeneous landscape Heterogeneous landscape with | Less heterogeneous landscape
(open land, agricultural different land use types with few land use types
_areas, built-up areas,etc) | _ |
Topography (landscape Upland areas at a considerable Low—lymg landscape along or
elevation) distance from the water course or | close to water courses or in a
valley valley
Soil improvement | Most community members use | Selected few or no soil | 1. Development of regional climate Promotion of wuse of animal
technology in farms soil improvement technology on | improvement technology used on change prediction models droppings as soil improvement
_____________________________ _theirfarms, | farms. |2 Estimation of Total Factor techniques
Access to irrigation system With access to irrigation facilities | No access to irrigation systems Productivity at local, regional and Training in ridging on low lying
(or means of watering crops, e.g., | (or means of watering crops) in national levels areas and ploughing across slopes
water bonding especially in dry | dry season 3. Automatic meteorological Promoting use of sunken beds for dry
_____________________________ season 0 observations  (installation  of season gardening
Facilities for dry season | Most community members are | None or few community members automatic weather stations-AWSs Utilization of shea and crop residue
farming (active/inactive) actively involved in dry season | engage in dry season farming and automatic rain-gauges) as energy source to reduce pressure
farming using informal irrigation | using informal irrigation systems. | 4. Provision of early warning on the ecosystem
Engineering | _|_systemssuchaspumps. . | systems education and information Promotion of simple improved cook
Reliable early warning | Access to reliable early warning | With unreliable or no early (use of mobile phones) stove to reduce fuelwood resource
systems_ systems | warning system(s) inplace _ 5. Climate down scaling simulation consumption and reduce GHG
Flood/drought protection | Community has flood/drought | Community has unreliable or no 6. Mapping of community assets and emissions)
measures other than early | protection measures in place. | flood/drought protection landscape
warning systems Very few or no farms (or | measures. Most farms and houses | 7- Development and setting up of
livestock) and houses are affected | are affected by floods/droughts. experimental sites for DSSAT
_____________________________ _by floods/droughts. | crop modelling (Yam, maize, rice,
Improved crop variety Mostly use improved crop variety Few farrners use improved crop okra, pepper)
8. Introduction of solar dryer for

Agricultural output and

_noted on most farms.

High or stable agricultural

Low or unstable agricultural

pepper, okra




storage facility

. Monitoring data (satellite) on

extreme weather events such as
flood and drought)

Socio-
economic

Alternate source of
livelihood income

Diversity of resources e.g.,
livestock, poultry, and
_K;lo_wleag_e “of climate and
ecological risks

such as agricultural
extension officers,
microfinance, relief

agencies such as NADMO
or Red Cross

“Community  stakeholder
organizations

Education

Gender

Community engages in
diversified sources of
livelihood/income, e.g., non-

farming jobs like trading or food
Community maintains diverse
resources including livestock,
Shared I(n-_o-\;l-lc_eagé_b_f_c_l_imate and
ecological risks (floods and

Low migration rate among young
people .

Community often has access to
services from  agricultural
extension officers; microfinance
and  relief agencies and
community members optimize
such services/support.

Presence of variety of options for
adult education (new Tech,

Opportunity for capacity
development marginalized
groups

Community engages in less
diversified sources of
livelihood/income, is  highly
dependent on agriculture, and
Community has less or no
diversified resources and mainly

| depends on food crops.
Less knowledge sharing of
climate and ecological risks
| (floods and droughts)
Higher migration rate among
| youngpeople

Community has little or no access
to services from agricultural
extension officers; microfinance
and relief agencies and/or
community members are not able
to fully  optimize such
Little or no access to diverse and
actively-engaged community

No or less
capacity
marginalized

opportunity  for
development

. Training and demonstration on

use of
okra

solar dryer for pepper,

. Skill training on construction and

utilization of improved stoves

. Breaking barriers (non-resilient

TK) on the commercial
production of okra

. Strengthening linkages between

farmers and extension officers

. Identification of existing models

on input supply to farmers’
schemes

. Identification of different

mechanisms for farmers to access
capital

. Disaster risk reduction training for

teachers

. Community-based drama to

disseminate and validate research
findings and interventions

. Community-based assessment of

ecosystem services

Upscaling watermelon production as
commercial crop

Bricket making from agricultural
waste to replace firewood (shea
residue, rice and groundnut husks
etc)

Promotion of solar drying for shea
and other crops

Storage (crops an d vegetables)
improvement strategies

Formal and informal exchange of
knowledge on environmental, social,
changes (e.g. teacher to community
members, community experts to
students, students to community)
Role model promotion (e.g. return
migrants with skills to transfer skills
in farming and other activities etc to
other community members)

Intra and inter community advocacy
on livelihood systems best practices
by return migrants

Utilizing women association as
agents to address migration
Introduction of crop insurance
schemes for farmers

Investigation into credit facilities for
farmers’ production of crops
Nucleus farming concept (lead
farmers)

Finding a balance between the use
of traditional and improved seeds
within communities




7% 3-10 Active resilience enhancement strategies, practices stratified by project study site.

Project site in semi-arid Ghana

Study district and region

Village/Community

Ongoing interventions

Tolon, Northern region

Fihini

Setting up field experimental sites examining the potential for drought resistant crops
Method demonstration plots for okra and chili pepper production and postharvest handling (production manual)
Quantifying community productive resources and risk management assets

Daboshe

Quantifying community productive resources and risk management assets
Pilot of solar dryers from to improve storage and preservation of chili pepper and other food crops
Using community-based theatre to disseminate and validate research findings and interventions

Zagua

Quantifying community productive resources and risk management assets
Introduction of improved cook stoves to reduce fuelwood consumption
Using community-based theatre to disseminate and validate research findings and interventions

Kpalgun

Quantifying community productive resources and risk management assets
Setting up of demonstration okra and maize demonstration plots
Introduction of improved cook stoves to reduce fuelwood consumption

Cheshagu

Quantifying community productive resources and risk management assets

Yoggu

Introduction of improved cook stoves to reduce fuelwood consumption

Setting up of demonstration okra and maize demonstration plots

Introduction of solar dryers for chili (pepper) production aimed at improving storage and preservation
Setting up demonstration plots for flood drought resistant rice variety

Wa West, Upper West region

Bankpama

Setting up method demonstration plots for chilli pepper and maize for different input protocols, planting distances and post-harvest
handling

Introduction of solar dryers for chili (pepper) production aimed at improving storage and preservation

Using community-based theatre to disseminate and validate research findings and interventions

Introduction of improved cook stoves to reduce fuelwood consumption

Integration of honey beekeeping with crop production for improved crop yield

Training on improved honey beekeeping and harvesting techniques, processing and packaging for urban markets

Baleufili

Setting up of demonstration okra demonstration plots

Introduction of solar dryers for chili (pepper) production aimed at improving storage and preservation
Using community-based theatre to disseminate and validate research findings and interventions
Introduction of improved cook stoves to reduce fuelwood consumption

Chietanga

Quantifying community productive and risk management assets and resources

Setting up method demonstration plots for chilli pepper and okra for different input protocols, planting distances and post-harvest
handling

Integration of honey beekeeping with crop production for improved crop yield

Training on improved honey beekeeping and harvesting techniques, processing and packaging for urban markets

Zowayili

Setting up of demonstration okra and maize demonstration plots

Introduction of solar dryers for chili (pepper) production aimed at improving storage and preservation
Introduction of improved cook stoves to reduce fuelwood consumption

Using community-based theatre to disseminate and validate research findings and interventions
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Table 3-11 Examples of eco-regions and countries where the Ghana Model was applied through Ghana Model sessions

Proposed eco-
region &
country

Status and current characteristics of eco-region

Reflections and feedbacks to Ghana Model after Sessions

Cameroon
Highland
Forests,
Cameroon

This ecoregion covers the highlands and mountains that borders
Cameroon and Nigeria, and most of it lie within a small rectangle of
about 180 km by 625 km and originating about 50 km inland of Mount
Cameroon (4100 m high). It encompasses a chain of extinct volcanoes
including Mount Manenguba, Mount Kupe, the Rumpi Hills, the
Bakossi Mountains, Mount Nlonako and Mount Oku. Arising from
this mountain range is Mount Cameroon which is an active volcano
that sits near the coast, but is considered a separate ecoregion from the
older, non-volcanic Cameroon Highland Forests (WWF 2009).

No part of this ecoregion is under any form of protection in Cameroon,
thus much of the forest is continually being cleared for firewood,
timber and farmlands leading to the loss of significant amounts of
forest cover. These unsustainable exploitation of the wood in the forest
coupled with agricultural encroachment are the main threats to this
ecoregion. Hunting for bush meat is another important driver, targeting
the remaining mammal populations in the area. Remaining patches of
the forest are greatly being degraded, fragmented and influenced by
related human activities.

The three dimensions of resilience as applied in the Ghana Model were deemed applicable
in this eco-region as highlighted below:

*Ecological resilience: Integrating ecological resilience into this ecoregion will entail
mainstreaming biodiversity and ecosystem services into the development agenda of the
country. This is because prosperity depends on the biosphere and the present threats and
pressures imply that biodiversity can no longer be isolated.

*Socio-economic resilience: This dimension can be integrated through revitalizing micro,
small and medium-sized enterprises by enabling encouraging taxation systems, providing
loans at low interest rates, facilitating adequate and affordable insurance systems,
providing incentives on how to start small businesses, and revitalizing sustainable farming
systems by providing training, strengthening agricultural and livestock extension services,
providing climate adapted farming inputs and building agriculture relevant infrastructure.

*Engineering resilience: This can be realized by encouraging alternative fuel and power
sources to limit the pressure on forests for fuel wood. Technological innovations to limit
the use of fuel wood like improved mud stoves, fuel efficient stoves and alternative home
lighting systems may go a long way to reduce pressure on forest.

Acacia-
Commiphora
Woodland
Ecosystem,
Ethiopia

Acacia-Commiphora woodland ecosystem is mainly characterized by
thorny species that extended through most lowlands of east Africa
(Somalia, Ethiopia and Kenya). It lies between East African savannas
and grasslands, and the dry lands and semi-deserts of the same region.
Most of its species are capable of adapting to extreme water scarcity.
In Ethiopia the ecosystem hosts eight National Parks, seven lakes and
two wildlife sanctuaries. However, this ecosystem has been facing
severe environmental stresses mainly from drought and anthropogenic
factors like grazing and fire.The ecosystem isconsidered to be one of
the most neglected, in Ethiopia, when it comes to conservation and
sustainable utilization.

The Ghana model can be effectively applied in some of the communities in the ecosystem
and would help in understanding the resilience capacity of the communities and chart
possible interventions.

The acacia-commiphora ecosystem in general, and the Abijita Shalla National Park is an
indicator that such resources are at stake. In Ethiopia, dry forests in general and acacia-
commiphora in particular are under severe pressure.. These ecosystems are often
considered as unoccupied land and subjected to greedy competition and irresponsible
exploitations. And that is what is being witnessed in the Abijita Shalla National Park. The
values of these ecosystems are immense, not only to Ethiopia but also to the world, and
hence, would be highly regrettable if they are heavily compromised or lost. Multistakholder
participation as recommended in the Ghana Model can play a key role in addressing at
least the anthropogenic causes and halt the expansion of the alien species with proper
management and utilization. In this context, indicators of ecological, engineering and
socio-economic resilience as applied in the Ghana model can be localized and applied in
this socio-ecological landscape.

Lake Naivasha

The Lake Naivasha Basin has an area of about 3,400 Km2 and lies

The Ghana model could be applicable in the Lake Naivasha basin, including the




Proposed eco-

region & Status and current characteristics of eco-region Reflections and feedbacks to Ghana Model after Sessions
country
Basin, within the Rift Valley region of Kenya, 90 Km north-west of Nairobi. | following:
Kenya It extends into the Mau Escarpment (3048 mabsl) to the west and the | «Ecological resilience: a strong and broad-based stakeholder participation and ownership

Aberdare Ranges (4,000 masl) to the east, the Eburru Hills (2,800
masl) to the north- east of the Mau Escarpment. The Lake Naivasha is
itself a closed shallow freshwater lake with a surface water elevation
of approximately 1,890masl. The Lake Naivasha Basin is located in
eight administrative districts surrounding it.

like in the “Ghana Model” approach would be required as compared to selective
representation in the various governance levels

*Socio-economic resilience: Participatory approaches will be relevant to identify
problems and seek solutions to improve socio-economic resilience. Of great
relevance is the multi-disciplinary approach in addressing particular thematic aspects in
the Naivasha area.

*Engineering resilience: a common platform for data collection, sharing and management
should be established. The Lake Naivasha Imarisha Initiative established by the
government and the actions contained in the Lake Naivasha Basin Sustainable
Development Action Plan currently does not address this. Presently, different methods
and types of data are being collected but their appropriateness and accessibility are
questionable.

Additionally, challenges in the implementation of the “Ghana Model” approach should be
addressed, especially: reconciling the diverse and strong stakeholder interests e.g. the
differences between the lowland and upland stakeholders (small-scale versus large-scale
land owners); conservation interests versus economic development; the problems
associated with polycentric governance (many institutions and policies which may not
always be working towards a common goal); and importantly, availability of adequate
resources to implement the model.
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A AZERK : http://www.youtube.com/watch?v=ATtK675ufFF4
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il Thk Tsra farming village near Tana
in northern Ghana.
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International Conference on Enhancing Resilience to Climate and Ecosystem Changes

in Semi—arid Africa

Date: AUGUST 6~ 8, 2014
Venue: UNIVERSITY FOR DEVELOPMENT STUDIES, TAMALE, GHANA

https://supportoffice.jp/c_africa_conf2014/
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Disseminating Research Findings through Community Theatre in Ghana

In an effort to avoid the typical top-down flow of knowledge and information from research
activities, the “Enhancing Resilience to Climate and Ecosystem Changes in Semi-Arid Africa
(CECAR-Africa)” project at UNU-IAS has been using environmental theatre to disseminate and
validate some of its major scientific research findings and intervention strategies on climate and
ecosystem changes in semi-arid Ghana.

Through theatre, CECAR-Africa aims to offer a platform for discussing, reflecting on, and
communicating future climatic uncertainties, outcomes, existing and potential adaptation and
intervention strategies, and current drivers within and across households and communities in the
area. The ultimate goal of this endeavour is to encourage and empower local communities to
translate research findings and existing and proposed intervention strategies into local contexts,
in order to reach a wider audience and also promote self-action beyond immediate project
interventions.

The community theatre exercise, led by Dr. Yaw Agyeman Boafo (The University of Tokyo) under
the supervision of Dr. Osamu Saito (UNU-IAS) and Prof. Gordana Kranjac-Berisavljevic
(University for Development Studies), selected five out of its ten project sites for a small-scale
pilot project to explore whether or not this approach can be scaled-up to other sites. Scientific
findings were translated into drama pieces to reflect the most plausible past, present and future
scenarios. Through a series of rehearsals, carried out under the guidance of a theatre expert, actors
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from local communities were able to improvise, create and rehearse scenes based on agreed
messages from the project’s findings and intervention strategies. Using fictional characters, the
drama pieces from each of the five sites communicated actual stories of exposure and sensitivity
to, as well as adaptive capacity for climate and ecosystem change stresses — such as droughts,
floods, bushfires, and the degradation and decline of provisioning ecosystem services.

From 29-30 April and 3—5 May 2016, the pilot communities held their final performances in the
presence of project researchers and community members. Each theatre piece depicted aspects of
the communities’ livelihood systems based on past, present and future scenarios. In order to
stimulate discussions on issues from a community perspective, the project gathered feedback from
performers and audience members through post-performance interactions and follow-up
interviews. The audience interviewed were generally receptive to the performances. Most
interviewees, especially women, stated that the drama pieces helped them find a voice to
contribute to communal discussions. Some also indicated that they had fun, but that they had also
learned about environmental problems occurring as a result of their actions and inactions,
promising to change their behaviour towards natural ecosystems.

Going forward, CECAR-Africa hopes to expand the theatre exercise to the rest of its study
communities after a careful evaluation of the processes and procedures in its current sites.
(source) http://ias.unu.edu/en/news/news/disseminating-research-findings-through-community-
theatre-in-ghana.html
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(1) “African govts urged to support research on climate change” (EPRSikbifeE

WCDOWTDOH—FT ML AT 7 OIE) . Graphic Online, 8 August, 2014.
http://graphic. com. gh/news/general-news/28530-african—govts—urged-to—support-

research-on—climate—change. html
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http://www. huffingtonpost. jp/unic/africa_agriculture_b_11340962. html

(4) “Integrated research needed to minimize dangers of climate change” (FEES
SHBEICOWTOH —FHIL AT 4 7 OEWIE) . Daily Graphic, 3 Feb, 2017,

(5) “Set standards for fruits and vegetables” (EFEESEBBAfEIZOWWTOH —F
TEAT A 7 D¥JE) . Daily Graphic, 2 Feb, 2017.

(6) “Vice chanceller calls for certification of Ghana’ s fruits and vegetables”

(EBSmBIC DN TOH —FH 5T A T ¢ 7 OAE) . Ghana News Agency, 2 Feb, 2017.
http://www. ghananewsagency. org/science/vice—chancellor—calls—for—certification—
of—ghana—-s—fruits—and-vegetables—112871

(7) “Japanese ambassador pays courtesy call on the vice—chancellor of UDS” ([H
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