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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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DIADPNTRBRCHE DB LI X DITII R TR GENH D,

AEHROEA (FEM) IZBOTIE, MECIZE Y GSM T —H X 50knA v 2 THDHHD% 1 knE T,
ECMWF /% 40 km® U< 30 km (FHIIIC LV R D) Ay vahk lknA vy aEFTH U AT —Y »
YL LICkY, T T I OEEOHAICEW TR RS PRIZRMET 2 2 ENREE 5 (K
4 W),
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[2—b —SWFRDOREATHEIZOVWT]

FERD T —t — S WFORAETHOMITICHT-> T, FRICBITLa——SWFHRAEH T 0
77 2 (PROCAGICA) 7w ¥ =7 M TR INIEHAXATEHL TEY . FAHEKXOFHIZOWTIE, FEhiE
MR TH D TICA B AHEZE TN D,

f7mry=r hCEEHINEAET LTI, T3 20OEHK % LIZ, 10 HEIZa— — I UVYREN
BNDMEEZTRTHENTELLDEEINTWD (K55H1),

< FEATHIA (FL) @ 33 BRl5 24 HETE TO 10 B0 B EHREMR &

(4mm LA F OGEIHEERET LV (E7V 1) Z, dm 2B 255 132ZWET LV (F7 v 2) %M

+5)

< FEAETHIA (FL) @ 20 B[S Z0 18 HATE TOMIR O HARKIED

- FEATHIB (FL) @20 BRIASZO 10 BRTE TOHRICE T 2 RKEAiR & RIEREIE DO ZE D FH41E

ZOTHEMNSREDHEEMR LD, 10 BZEOa— —SOROEPEY A7 IZLLTFO 45007 3
— L LTEMMD,

¥, HWERRELIL, 2 —b —OEORFEBNITIRENRET 2HETH D, 1 HROIEITIT/RKAT 25
DIRENBH Y . B Z1E0.04 V) BEIZ, 2 —b —DOEEITHENBENDHELN 1 (0.04X25 HE=1)
ThodNL, HRIRIO S EERABETH S L 52 5,

BET ORI R ERaY SN e DN WO RER TREY
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PROGRAMA CENTROAMERICANO DE GESTION INTEGRAL DE LA ROYA
DEL CAFE - PROCAGICA.

ESTABLECIMIENTO DE UNA RED REGIONAL DE ALERTA TEMPRANA PARA LA ROYA DEL CAFE«

o

Guia para el uso de modelos estadisticos de pronéstico de la infeccion,
esporulacién e intensificacién de la esporulacién-

) MA® PE< dcirad @ G .

Unién Europes

l::’;:r;s:!e dias antes de la fecha para la cual se p la probabilidad de ap: 6n de la lesién de , ° %EE?’{E\IJ El (FL) » 33 El _\_ﬁ.z)) {5 24 El
-33-32-314-30 -29 -28 -27 -26 -25/-24 -23 -22/-21'-20 -19 -18 -17/-16 -15(-14:-13/-12 -11:-10 -9« -8¢ -7+ -6¢ -5¢ -4+ -3¢ -2¢ -1+ F‘n ﬁfj i VC‘\ 0) 10 EI FEﬁ O) El I,Z:téj IK& [_SEI‘ %‘ ﬁs‘
m:m:-mc::i:dén 4mm HT@%{E}Gi\ .E&IS%(: NB ;E‘?‘/I/
Ao sk. s lnfeccls %, 4dmm B2 HGEIIEWET NV
iy o %1%)% ﬁ_ 5 o
Figura 1. Representacion esquematica de la variable de precipitacién por considerar para
la seleccién del modelo de infeccién«
oot e e i s e e e s Bl o2 | 2] 2] S| O Fp (X THIZ1TH A,
Promedio de la amplitud térmica O AT O AT 10 H D FL,
Braces discl: AT o /LT H® 33 Afi (FL) 75 24
Promedio HATE TOHIM D H K EOFEEIE :
oy Prec33-24
la temp. ” N %
minima O R/ETHIH (FL) @ 20 HAEiDH 18

del aire:

TMings.1s

Figura 2. Representacion esquematica de las variables micro-climéaticas consideradas para
el pronéstico de la probabilidad de aparicién de la lesion de roya en la fecha F,.
La fecha en que se hace el pronéstico es Fp. Se pronostica la aparicion de la
lesién a los 10 dias.

AFRTE COMNBORKKIED LY
i, : TMin20-18
o BATHA (FL) @ 20 Afl25 10
Al COHMICBIT o RERE & &
ERRIRDZEDFHE : AmpT20-10

Modelo de baja precipitacién: lluvia diaria <4 mm
en promedio durante 10 dias consecutivos

Modelo de alta precipitacion: lluvia diaria > 4 mm
en promedio durante 10 dias consecutivos

La probabilidad de aparicion de la lesion = exp(x)/(1+exp(x))

Donde x=-13.58 + 0.40 * Precss24+ 0.35 * TMingg.1g + 0.20 * AmpTap.10  (modelo 1)

Donde x=-

La probabilidad de aparicién de la lesién = exp(x)/(1+exp(x))

36.49 + 0.29 * Precss.a - 0.014 * Precaze® + 3.34 * TMinggs — 0.09 * TMinggqe
+0.11 * AmpTao-10

(modelo 2)

Muy baja
probabilidad de

Baja probabilidad
de infeccién

Probabilidad de
infeccién regular

Alta probabilidad
de infeccién

infeccién

Probabilidad

estimada a partir de

los modelos1y 2

Figura 3. Riesgos de aparicion de una lesion de roya a los 10 dias, de acuerdo a las

probabilidades calculadas a partir de los modelos 1y 2

X 6 : 22—t — X OYRIEATHIE
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FARMil. Guatemala OFERTlL. T—u v NPT 2 —DO THIET L% -

TECMWF /x—32

av] &, RBTOTHET VEHWEZ TJMA N—T 3 ) ZBINTHZE T, TNETNOREE TR
AIREZRAEARIZ L TV D,
ZHAUERI CHLE 255 & LTe B ET LV OFRERICERNEL TWDH T, 22— — I Y S DT
HFEERD L VBERLS FHL TODETAVRIRO ABOEZIToTHH IO TH D,
72¥. ECMWF /X—<0 3 > Cld, ECMWF 238ft4 2 30km 7 —Z B LWV 40km T — % & Fit D X 9 ITHAS
hETIHEAL, £72, —# 4 GMIZ X% 50kn A v a7 — & THETSH Z & TRE L,
RRITO MAN—2 2 CEEETEMOT—F ZH LT\ 5,

# 1: 7 L FARMiL Guatemala TH % ECMWF 5 — % O —&

=Ep] J-b—SmFEERER P = RIESUR-BKE
9 Hai ERA5/IJMA_GSM ERAS ERAS

8 Hal ERA5/IMA_GSM ERAS ERAS

7 BHil ERA5/IJMA_GSM ERAS ERAS

6 Hal ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
5 Bal ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
4 BHHj ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
38H ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
2 BHal ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
1 Bl ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
=H ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
1 8% ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
ASE: ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
3H%& ERA5/IJMA_GSM ECMWF Open data / JMA_GSM |[ECMWF Open data
4B% ECMWF Open data/JMA_GSM |[ECMWF Open data / JMA_GSM |ECMWF Open data
5H% ECMWF Open data/JMA_GSM |[ECMWF Open data / JMA_GSM |ECMWF Open data
6 H#& ECMWF Open data/JMA_GSM |[ECMWF Open data / JMA_GSM |ECMWF Open data
78% ECMWF Open data/JMA_GSM |[ECMWF Open data / JMA_GSM |ECMWF Open data
8 H#& JMA_GSM JMA_GSM JMA_GSM

9H% JMA_GSM JMA_GSM JMA_GSM

RRTHT —ZZHSL a— —ZRORAETHNERZIRET 22 Lk v, BFITEY) 724
FHAEROBAM A A I T %

ERA5 (ECMWF)

: 30kmxw a5 —4

ECMWF Open data : 40kmx*v>15—%4

JMA_GSM : 50km*v> 15 —4

ND%E, BRRIZE > TERRFMPLaX 2B LR TELZENHFFIND,
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(ZE  HRBEREIEOREER & Bl 22 B lic > 0)

SRR AN IRICEBAT T 2 2 & T, SR RIS IN D, 02 Db OITKICHEE S, i)
(ROMERAE SRR D 53U S D A HERR 72 E 03, WA EOKIEIZER T AR EREL L, B
BERA A NS D, WERE LT8R A I RRE ISR A TN, HRENO IS T LA F v S
AVTAAFT U HEBIL, DNV T AT ROV T R T DA G B e 5 ABEEZ IH, Z 0
fid, WREOLEBFZEF L, BEET 2 WO REIERR® 5,

K@
BEEAL ‘
(®/,(pr£€1=) Bt
@ l Bl
|
W e FERED
oy g A
u
I SRR AR R
R {ERA

FIHTE « AARRKRAZAE

N

A L7z 8RB AN RIS & > TIRE %, SRR BEAIOMIEIC W T, #RBEEA O —fE, IC
RV F— 66D OG- 2B RO, Btk 24 FeFLIPNICERN AN EN 2 & HUm R I SRR 7
BTV RNWZ EREE LW ERE SN TWD (TREVEEOREAONRNL2FM 2T +T059 2T
VBT BT A FEWEE & 66 & B 8 5 456-459 2012 4F), 7o, I—b— S UOFRARMN
5%LL T CThIX, SIRBREHOBAMILT——SOREBELEDOIMBEIDOTZD D BWERETH D &
Anacafe ® L' AR— FCHE SN TWAS Z L5 (Evaluacion de 4 tratamientos de Evaluacion de ocho
fungicidas de origen inorganico, biolégico y botanico para el control de la roya anaranjada
del cafeto Hemileia vastatrix Berk et Br. Boletines técnicos Cedicafé Anacafé Agosto,
2018), F— b — SO EIET D HIHRE T, BN ORGSR B 2 fil Ze o el & U CTHESE %
TEBEFELWEEX LD,

(3) k&g (2) oEWNADEBEA, BoeERE WREBRME, ok, 2k, v =7%)

MEC 1, #EEDEWRRTHEAM 2L, AARENORZESEF T 2012 £ b /L0 QSR T 1 Hde
e —E 2 [FARMil (7 7 — V) | Zfk, ENOSE S BRI L, PHEZEH LZ A
OFEEHENE, PFOBIROIE . B2 OBIIT — % OFFREH» HBIECINHED % 4 X 2 7 OHBHNCIEH S
. SRR R E D IO RRn o> TV D,

T2, ACS TR AL BN B R O ERE & REHRIT 2 L L, ENE -~
FA~DOPEEIR (B EO—FR) RO a T — g o TIEZ 5%EMSE-EEE2HT 5,
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2. Z—=7 v b oM BE
(1) =7y b & DifiGoMN

{

DVIYIFF A

&

8Y L -2 NARMK

CIRIE R

X 7 REHRa—v —EpEM

@:HVME,,

/Ny

]

Qza—-ANIUT

z®ﬁ?ﬂ5>m8
’ Guatemala City

.rﬁz

KEPRATaAFE—Fy NeRDTHIZT T T~ FHEDa— —BmEROEEEME L 25, 77
T ZED 2020 Fa—b —GOEERITN22.5 5 t, HRE 1002 Th D, MHFII0 723 EM., i
FEIIKENZIRWV T AN 2 fin, £ 14%28 HARICH I ST b, EIC 8 HIX (X 8 ) THE: S 4L,
RINTHET T 4 Z T HIRKIIRRNFERTH Y | FIZIFAZ— Ny 7 2a—b—U v X0 (BR) Y%
PEMLODO T 2 IRFE L T %, 2019 4EIF R C ORI R I FRIFAY 30.5 5 ha, 77 7~ ZEICITAI 12.5 5D
a—b—EFENDHY . KRED NS (EPER 1.8t Ri) T96.8% (K12.1 FER) % 5D, Tl
BEEER (1.8t ~18 t AM) 1£2.9% (K 3,600 f25) . KHIBLEEF (18 t LLE) 1% 0.3% (K350 %) T

o5,
# 2 BFROHMRAEEE R, FEmfE, WEERE
e S - B LS A 2% INFER— R
BAT o H—LE?
KRB 18tk 354 67, 200 48, 700 2,001~4, 000
PR SE | 1.8~18 t A 3,636 94, 395 60, 400 201~2, 000
/NI 1. 8 t A 121, 192 142, 966 85, 700 200 LAF
At — 125, 182 304, 561 194, 800 -
1 WA & (Pergamino) ~<— A 21 ¥ ¥ —/L=45 4kg (Anacafe $&fH& £}
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(2) AEVRATHT 5Bl =—X

7T T I7EOFa - —fTHLT T AL, REEEMITE WV, 72—t — S QYR OMHEE MK
VY, Anacafe DZBIZIE, 2023 g T2 8 HIX A B e RE D HALA 749 AR U R Z 5 28, 698
FRTIR) & - KBRS 1, 469 F23FTE, 4, REICAEFER 15WRRERO 7 — b — S UYRIEE N
8 (2019/20 FOETTOT 7 B A OB EFIIHEEE 88 EM) L TRV . AL~ =—X13F
Y,

I—bE—SWHITES b a— e —¥ERTITHLNTEY, 7771280 TH, 2012 FIZ2EIC
ERLBEFERERLERSTLZEDNH D, D, MEOLRS, REHAOWEPITONRIFH L DN D
LLBHliz, vEa— YU — (Z—b—DOREZEFAENOFILDITHZ BNDLAR) 20y L TRE
RS RO IIER L, RRA IR & BT E Tz, EF, Mt E LT Anacafeld 0D mFED P S
NERIZESTWED, R RKEEIC L 2FEIIME, 2— b —3WRaz b b THARBRLE
BLTRBY., AN/ > T, BRICE>TL, 4, 5 FRiDDHENEE /o280 )
BZRERLHY, BREAIOME S, B T258H10RELHY, a—b—3 VR THICHT5=—X
TEmWZ E DR ST,

AFHAEOBLHPERTFE (2023 45 4 H) 12 Anacafe T L 72 FARMiL Guatemala 3%t I F—IZHB T
X, DGR OF T4 25D 100 LU EOBMRENRSML, @OBOAR SN, FRCRG TR =
—b— S WF PRIOKEIZ OV CERAMRRE, FEhigoOT o — MIEBWTIEL, FARMIL Guatemala O
BANZHTZ>TERLIEZVWERE LT, Av— M7+ VETHBICHERTE 2R 2, a—
E— SR TRIORBENREW &, LW o mHBIZEWELES D Z ENgholz, S%a—e—&W
R TROREOR SRFENZRT 2 LR TENUE, 2L ORFESHMAN Y —E X2 R T 5 Alhe
PEZMD TN D,

a—b — BN T — e — S URDBR KOG Th 575, EALSMIIE, PEFET 0jo de Gallo
(HFET TBOR)) LN ECEICEORD L ) REANTE TLE I RARIAF (34 -
Anthracnose) AT A, 2—b—DFEIZNREZHITTLFEH Coffee Berry Borer (CBB) & FEEiL5
FHRHENH Y . FARML Guatemala 7% 24U H DIFFEIC U TG TEAUTHE R D HSHILRZIH S Z &
MWTX D,

(3) REVRXRADOXMG LT HREERE L EDEET)

Bcoe 7V kbl IMIEERZOSZ < IE, BRFENRMEN S B L L TIRREHTo—
ELL LR COMMNTIEH LN EDREEIND, Lo T, ek s LTUIMIBREFZZM £L 05
[H{4&<> FEDECOCAGUA ZEDHHA DO, & EMO VB - KEBEFZA@E L L THEL TV D, /)b
BB OHA 1, FARMIL Guatemala OIFHRICIE SV THIREICEAT T 2 R HAI 2 AT 5720 D THER
ANFERRNZ BRI NDHD, F - KEBREZOGAIL. YREENICKEBNEELRETHZ &
T, KORERFMTITHEE OB ERIEHE AIRE L 720 | {ERBIIZ FARMIL Guatemala O — & K Uk
HAlZEAT HME N ZFFbAabETWnD,

—fi] & LT, Anacafe THji L7~ I F—IZ8 VT FARMiL Guatemala |ZB9.00%& /R L7~ Bio Joyas (E
F AR T¥A) EENE, 2022 FETNVRCEN T —E —SOIFIZHER L, 2—b —3%HfE 40ha ©9H H
Bha Z#J 1,350 LD A bk Z )T Tl FEICHR 2 7o, BIARNE D 3 FL E CIEILTTE T, 16 4R
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PLERR 72 & ERERERR 2 OB DN B WETE TH D, ENTHRIRD 2 X N ENT b Ea 1R
HHZ L EMER LT, FEOT~KBIBEZF TR L, FARMiL Guatemala &AM 4 72—/ L, =—k
— S WHIZ L DINA R AR EAR L ORI 2 2 A NOHIICFH 575 Z & REhiX, 77 7~v7 T
DOE TR AN LY BLEMIZR D,

[t I —0FH%T > — MIEBW T, FARMIL Guatemala O —E R Za—H —H7 0 AKENL HIA
ZDMEVIBIITHR LT, P34 20.8 R EDREIETH -7 (FREE$20), 723, ZMLIZfE
A2 (Asociacion del Gremio Quimico Agricola : AGREQUIMA) 1ZZFE -~ Tli&. Q1000 (KJ 128 K1)
THEALTHIWEHEZELTEY, 2—b—3SWHAIRO=—ADE S % 9 h ¥ 7, Rosma f2[H%
DH~ KB EZRORFEOMIEEE S T > r— MW TEWELE R LT (77— MERICOWN
TIIHIIRS R,

(4) B2 A v 7T ORI

FEE D@ 21T 9 12id, = — b — 3RS I & M5 3 2 K 58l
MRMATH D, K, WE, B, BKE, AFEFOT —Z LI

RGBS E | OBUESLET, BIfE, Anacafe S OY INSIVUMEH (2
£ o THI 200 FEATICER B A T D, Anacafe LD L, TRTHORL
B TR 30 0 (V7 AZ A AT 15501 OF—4% (TI60
& CLARO @ 2 REEGHEEtED SIM &2 Aiv7z) #EA7dEaS o A 2 fif - T
L TR, HMKLEBIMNT —Z 1% Anacafe O HP 7267 7 & A AJHE
SRS L, JE A U E O MR TE D, RFEICENT, A%

8 : Anacafe KB ELHIEEE DR E

\ P
BRSO, 1, SIERD) . BE, RERSO—ETF—sE
Anacafe 2B AF LTz,
TIFADT - DTFRIS
50 150
40 120
O 30 l 90 ﬁa
fé 20 WV\/\J\ WWWMW’\ www‘nva 0 %
10 JW\»\‘A’N WM/NMV\AI\'AMA 30 -
: T A Mty
0 L LI J it 0
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Fio. [Nz, KRBT — % OIERA > b OO T — b — JOYROFARI
DB I N VLERH D, Anacafe TIXIAE, Coffee Cloud (BFEMITYA b« 77 V) L HESGHAE
B 2RI K DIERIEL T L T\ D,

Coffee Cloud Tix, 42 DY A b ZXHRICH 1[H
FREE, A~— N7 & ffo TRFIZHEEE Coffee
Cloud IZAZILTH B 9 Z & TIHEHNEZITV, £
NHEREEL TV D, BEOFROMA R R, 84
R A(TUH NI L0 ADAD I Ha—k—
SOYRITHEIR L WD AROENIS) R ENREFINT
WAT —H T, Coffee Cloud 225 R T A1,
FEMIT— 21X Anacafe 2D BFE D 2 — W — |G
ENTW5, 728, Coffee Cloud IZ X % HHINLE
IZIE, VAT LADT —HZ_X—ZDERNE 2 &%

él\&)\ EEFH‘?%@ 7 73 }“\/1/0)37\ ]\ %}‘_) Anacafe 0)%%75) iy v 1 / : v\/..
E)& LTV, ‘C_’° gle { W '«;"wl szn)léli}v';él;r .

BIEFEEEIC LS 32— b — S ORI D IEEIN B 10 : Anacafe |2 & % S UYp 38 AR Dt il A i
FLiX, 1AM Al 60 BEA BEICKEILTEY , 4 A THY DY 742 KT H5HEZ 2T T
Do LU, A 27 THIZ 1500~1800 kmDBEEfEZ BB 3272, RIE/NA 7 D k7 7 /VETHEER
MWRELRDZ LN,

Anacafe <> INSIVUMEH 733% & L TV 2 G BLIZLELISMT &, 5O H ~ KRR CREGBIHIZEE
FREICEHE L TV D7 — 20, [RBBIIEEZMBICBATIBEEOL L EFE2MR LI b, =
NHEMOR[GBNEER - OF — 2 NI TEIUEL, MEC ODRAT 2V —"—IZT7 —F Z B A, A8
BOBEFRT—EALE LTI BEEDOE W a— — S ORBE TRV — A 2RI T 2 EERH
Do

TTTF=IDA o —Fy MNMEREIT49.97% (ITU - ICT Statistics : 2020 4F) &, A > Z—F v b
Pt D RAIZB W TIEWLS OO A2 T Y | HERZRHKOA v 7 7O 2, fRF 72 sl 7z
ENHELEHEZ TODLARENREZ LN TS, #EREHEOSEKRIL 9 HIABI VDL, SEIEHEL
TNIBEFR 2 2 =7 4 bld, Av— M7+ U EZFTA LBRVWEZFESL QR 2— ROFRARY 2175722
EMWIRVEZE D — BN D RT3 LIRS R S v,

(5) BET o2/ /V— AEDWRD

a— b — S WYH TRIOFRIBIE — 2 24T O BA R, 777~ 7 TR TE TV iRy, L
L7223 5, EIZIE Anacafe RCEFRHERI A — © AR AU THRLA ZRER H H, T 2T, £ b
A IT7 T~ 7 ORMEEDOHIMZZE LTI T 50, T _XTOYF—EANREIRAL LTTIEAR
<, WAEE LTRETRIEENTHD L ZAICKRERH 5,

AR TSR TR RIS D & FEABH
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3. BlRFRUCCHEE T D FEREAARH]

(1) NV a—F =—FHHE

MEC & ACS DI L, —fRRKRETRIFEREZ M T L, 2 OEEO2—b — S OYFE PRHICE T
DIEME AT 5 2 & CIMIE A A T, BEfFIE R OEE S FARMIL Guatemala OBR%E - 7 v 7'
— MZEBWTIE, MEC & ACS ZNENNHEM BT EZHY L, LV BEORH W —EXZHET 5,

AR TSR T RIS D & FEABH

(2) REeUR2DOFEHRAKS

TROEEY, H~KEBEZCEEEMAN A A LV OF%K L 725 AlHErE 2 Mgt LT %, FARMIL
Guatemala OIEMHE TlE, MEC I% JMA R° ECMWF X W R&7 —# # AF L, FARMIL i U CIEHR OIS %
119, BRI ~KIRBUES 0 OFHER 2B\ Cid, B MG IC3RE L= KRS IEE E OBl —
Z DANFENAIRERGE L, RIHER & OREZEOMR AT 5 2 & TRAMERO ME M RIZHY e, 72
B, ZORMEROMNEN B, BRI AR L 95 ACS & O IREITHEMT S,

IRFEHE CTid, BHZE T D VELE & OB ks L. BOERHl 282 5,

AR A SRR 1 Z D & FE LB

4. FHEINDY AT LZOXRIRR

(1) FFRAIERSGONLENE

77T~ T NOK[E TRHIERBERDOTZD OFFRFTIAFE, INSIMUVEH (ESZHIEE - Kl - &5 - KL
FHFZEET) IRV THERR LT,

AR A SR TR RIS D & FEABH

(2) FFRBAILISA D U 2 7 5K
BOHEZZAN, BRAT OB/ 0B, KF « KUBREBIZ OV THERS L7,

AR A SR TR RIS D & FEABH
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(3) BREE - 4t - Wb - 1BE W (Vv —, W—A b, B, ~A VT SEHENHEE) O

U R 755K, EE

TTT=IIBWNTIE, v VPREERENSAOD 4B a2 5D, TOERFEILT9.2%L ., FELER
DR 46. 6% & i L TEVMRIICH D, 77T~ FI2B1T 2T RIL83.5%Th LM, SfERNE
WERHIR, BICXTF ok, TAZRTSZE FHRLATR ANARTARE NG RE Ty
T FRIZBW TR TR GV, EFEEMHE 72 & &8 U TR ES O/ NMABESZIZ FARMIL
Guatemala DY —E R ZJEIT HI5E1E, BEOBTENEL RN L AR, 74 2 BT
FEAEATHEREET2ELRT D,

5. BIRERTHET 2 FUAE
(1) IU3E

A SRR I U D & FEAP

(2) WHFHBEORIL LR RAEHD A, Y 22—

B R ARG 14 BIXA EIOFA TREIC CTERASH AT > T2 BEH 2 2 800 12, — ARt 4
B, LA OFHE ClIIeim B Uk i KRR ~MEen 08 ¥ 4 ik LR S 2 BT,
—EDFE LN RIAD HEEITIE, BUHRZE & RBERE RS L, EMICBTO 7 ru— LR
et R T 5 Z & A RETT 5,

AR A SRR 1 Z D & FE LB

(3) WG R M O [N oA R 1

1B SRR R RIS D & AP

(4) &

5

it

HETFED RIAH

)

A SRR I U D & FEAAP

24



6. AEIRADREBIENTEBT DALEST
(1) KEIRZOREMS LICBT DALEST
A28 U TS D P REK U O THGEIC BT 2 ERERITIRD 2 5 TH D,
A) FEKHIBIZ BV TIE A AR A~OEEENE < AAREEOEFRZME — e 2T LT
HBCBELOE SN L b,
B) W KHR C ol A EREROTHIIRENE L, BENZT TR ELEEZ & -5
B LoD AFENEN B EPEEBLO 72D OB BRI E N,
ZORERERNS, PEKIIRT Y LOREVWHBETHDH LA TWD, 2, Bloa—re—/4&
FEER, MOEEM THRERRIINATHL I LE2EETH L. SR LREIEROTTIENETE L
TWAHIR TH D L EZ HILD,

AR A SR TR RIS D & FEABH

(2) BFOaT7 BV R AL ARE VR AOKE (&2 5587 5%)
MEC 233 2GR BM « TRD /7 UNT & ACS DI EFIA & HLaHFNT OB ) 2 i RIRIZTE 2> L 72
KETVARANRMTE %,

AR AR SRR T C D & FE AP

(8) KRETHADHNTORGMRL

JICA ALK » HhBKHIRIEIE 7 — |+ /3 5 — S HRKIT 350 2 AR 0 7= 10 OO Y
B - MERBAIHA (2019 4R 10 - 11 A 52H) (2N L, £ D#% b Anacafe X° JICA 77 7~ 7 HE5HT, BIHIEE
G U OB AL L T g, Rio, AREHREL MEC K TNACS OREE A L & 72 > THED T
TTEY, KRAEOK THIL, FARML Guatemala D7 EREZN—AILT AT LAEZHRTHZ LT, £V
ST TR TR 7L ~OUED ATHEIC A D & L SRS Nz, Z 0 LT, RIFLIHE DR R % 0
F A AR ZR IR 2 S L T <

AR A SR TR RIS D & FEABH

7. K JICA FHERK TR O BV R AR ITE#

AR SRR I S D & FEAPH

25



F2 EURRAREBAICKDHGE - HEA~OEER

1. XIR[E - sz 58
O ¢ FRtRO7e R - AT 28 U A R

77T~ Z7E T, BRESEEAHEEIC L B RERE LT TR0, 2022 F0— ANY72b
GDP 1% 5,473 R/LCDAC TS AITEE & 25, —JF, G ISR ENTE Y | #ilHE
EHT DINAAEZER K E VN, [ERD 47, A% TH G D EATHISICAEE L, 20956 71 A%TEREIZET
%o JEATHIIHERY O 67, SUITHLFEICHER L, 2022 4F GDP 2 5 2 SEMOKE A FEFHOFIA 1T/ 9. 3% T
Ho . RE. BRICBIT 2 EESMOBEBEMETIRE N, ZOXI RN T T, < OFM - NEBREE
DAEFEE X Z TWDDONRBENEY TH D a—b —720n, ITE, EEEORSENIEL > T D,

OH . o — b — S UYRXIR A8 U7 AN EoSEE

KEBEBE LSS, VT T~ IFEOa—t —I2o\T 2019 4EEE D 60 % 1 434,72 0 O FE ATk A 170
~190 RAFRETHHDIZK L, =& ML 190~230 R T, /IMUREZE DL BRRFETEEL TN,
AREEICBE LTI, 77 90 EOAFERE TP CAERE S, IVEOKBALIC X 0 @V AERENED T
RINTW2DIZH L, 777~ ZETIEIRNEOSE Z2EMC UMM CRENFIEXT—D—DDEL
INHEL TR0, AEFEEMRV, FIZ, EH
A¥A D a— b —Z5F 5720 DE VA . i
EXIXICHE A D THERE 21752 & 26.00
T, HHORE, BEEZREICHRD, KH jﬁ
N CHEZRRSE D Z & THRbWERE
WHIENTEDLN, EOUNFETTIELCHEE
O B BEIRAL T = & A5 Lo, e

F 72, IEOHERIERLE X OVREZEE) i
DT L0 2GR DS ORI, 2 — e
E— SO AREEREZRED TN D, MY
WU B0 Anacafe OFIZ LD E . B
Fa—b — S UIRIZ L DUERADFRD5K) 15%H1
®%THY ., 2019/20 FEO T T T~ T 2L TOHE
RAUNTHERE 88 (B (7 7 B ARRICERE) LA DI, 22—t — S ORHRONERE &R EEBO - DEE
MEE 2o TS, 2—E—SOYHIL, YRR EEZHAA T2 L CREZMGITHZ ENTE
L0, BURa—b — S OYRFEAED PRIR, BIRERERIEBN AR OREZ TETWRN I ERXROEN
EHRERERO—2 L LTHERMINLTWD (JICA 2020),

RO LB, 777w IETEZLEHEESNTWD T 7 BT a—b — S QYRS L+ 22 HER
RO TH LD, MEOH DR (27 A X —F) OEANCKE REEEITZDEEF TV, £
7=, Anacafe @ [Coffee Cloud] 76 OFHRIEMLEE & L ICEIBAT 21T > TUIWAB D, BEICEIE L TF
BN OGECRIERAEZ ORICEBERRINDIGEEN DR W EHER S v, WK AT T
T, ZRARREME T NEEL, FHEIPOEERE TRERAH LR STND,

17.00

14.00

% de incidencia

B 11 23—t — S OV H RIS
(Anacafe : Boletin técnico enero 2023 X v 5|/H)

26



—JF. I =S VHDOIBAELCILRITITRB RSN BT O L 9 IThx RERPERT L 50
N5,

1) 22—t —3UY% (Hemileia vastatrix) Ofd7i%, JEIZ L HZERUERCE R, A2 ET0EWN
A LR > TS, Bz, 2 —b —OWHEORIZIL, £ < OFHiB@HENEREZB: TEHIN
INHEDHNT L 72 508, INHEDOBICa— b —SWROR T 25 Lo . HESA O E RO
a—t —RBEONMED - OICBEI T 2HAI1C., YR Ta— b — I UWMBNEILT 2 R & 5,

2) I—b—IWERFELLTWERML, MESA - HIEOMEDIRE, %IE, v =— Y I —0F
T ANDIRIUERE % 2R K> TR Y | WU RREROELERD 5, [BRFEOHRR
5P RO Ao T L AT AR RE N R 2R B A B O A 1R AT 2 2 & 1F. B RO TIEIA
#HThs, (TREM)

/ XUBmREY 25 DI \
S & RE MBI
RREDEL
FRE L AREHEOREBR

SREHEICE B BAD
SRR E it

FER

o

&

\_ Y

B 12 : a—b—IWHOFEY X7 124HR D K]

(Modelos Mecanisticos - Simposio Caficultura £ ¥ (Procagica))

3) FT—b— IVYAMMESLFESFAFE - TR SNWERBELRTRLZEH L, a—b—SWRbEh
EDETERL TV 7o, BUELEFEZOa— — SRR BFE— IR S0, E72, 51,
FERR T — b — S OYRTHPE D BHFE S, AHRIEC HIBUGE e ER R FIENER T2 2 LiZn
L BEVAT LOREAORAM S RE L R DR H D,

4) FRMREZ TR, BREMREEND A~ — F 7 4 L2 ET VXTI, ZAFEASCE A DR
A - BAIREDT DD NMHERDBEE LW — A S & %5, FARMIL Guatemala DIEHAWNIZHIME TH - 72
ELThH, EUARRKSCEORBEABMAA TERTIE, a—e—SWHZ2THT5 2 LixTain,

-

&E  JEMAIN - prigm Ezd U NEBERAL ORI IE - LI OfigiE

BRE®IZT7 7T~ 7EHO~ 7 oL EICHFLGE LTS — LT, REBRD I b, MiflEESR O
F X MU DB RECFORRMEEL S S ZTHEHRE L 2> T D, KERO A X ahb D5l
EEHLUT, 2010 LIS, 5 T~10 FABTHR L TWD, MEBROL S, 777~ 7 EHEH
B OB EIRE S O B R sk & T, a2 — e —DORERAE L Hi D, REBRELR2EHKLE LT,
JEAARRSE, RFERASET 6N TR Y, EMAAILH, ArSm EXSETH D,

27



OE  BE~OLMBEIREZ B UV 2 v X RO FEBL

77T~ TEOY = A= ARPEERREIT 119/189 7(2020), £V =X —F ¥ v FREEIT 113/153
fi7.(2020) EHEK - Y TREE TR ML Th D, ZMEOTEIIEIT 37.4%L . kK - B ) 73KETH
HAR . BAHTIE 28, 1% & IRV, HIfZ MK | A FESGH CIREMZ R 20 RN 6 LPEicxf
THER, BIIRFEEEL THLRIUTH Y . EROEMSCEIALR D ERIEB ORLPRETH D,

2. KE TR A%Z@ U7z SDGs R~ &k AT REM:
(1) E#k%Z BT SD6s DT —/L « X —4 > |k
e =—/12:
MHERICHE IR 24T D . RO LEMR & RBREOWE L ER T DL L HIT, Fifii R ¥Es
HEHES 2,
2 —7y k2. a:
TEEEWH D o ke E2B U T, BRA 77, BERE - T L —E X HIFFEE, 8I0W
W)« FEBIB TNV 7 ~OEE IR L, BIF®E LE, FRICBRREARE EEICS T 2 BEAEDOR
bxE %,
® 11—/ 5:
(Vo B —DOPELZER L, TXTORMEELZRDOZ L RT =X N2 D]
A —7y kb1t
[ bW DGR IT 52 TORMER ORI T 26 5P 5RO 2N A MPET 2. ]
X —7y K b.b:
[ LAMEDRESBRILAEHED 7=, 1CT 21T U b & 32 EBHMOIGH 50k 3 5, |
e ——/10:
EWNB L OCEFMO R PEELZIET D,
X —7y k10.1:
(2030 EFE TIZ, BEOFTHF FL 40%DFTFFRMERFRIZOWT, BN % LA 2 8ol 2 Wit r 2z
L. FifiS 5, )
2 —72y h10.2
(2030 4R TIZ, Fim, MBI, FEF. AH, RIE. HE. ZE &5 WIERERIHINLE O oK
K%b@ﬁ<\?mf®kﬁ@I/NU~XV%\%i@ﬁé%\ﬁ%%\ﬁi@ﬁ%%&@é%
RS 5, )

(2) SDGs ~DE #R A HEME

» Anacafe |2 LAUX, =—v —|TEEEN « BEEAICES 50 T ALLEORERZ 9 &, [FIER KOt
WML o TV DBEERTH D, Lil 1. OLBY | BEHOEREIL 71 4% T, BAEHHA O
67. BUM IR L TRV, 2~E~$F%@%<%QI%T%6kﬁ@’*%m REEOH
FRELOEN - BRI BRI 2 RBERHEREEZLEEET, a— e —SURICLHH
%%BMQﬁ%EEiﬁmzé ENRTE D EBESN, I B BRHAIIC SN0 | BAHS
TOENHI, M&EERIE] ICHEIRAEEEE 2 b5, £72, fAXa—be—G2BRIVLEL

28



TR TEDZ b, Mike L COMBIBROZENRIAE, EEEOMBRILIREC S
WD, INRBRZFEORHREATREMEZ & DD, IR R 2 D D16 Otz @ 5 2 & T, A
Ja—Fz—rR2RORRAREEZEDOND Z LD, [FATRER B O ICHEITE 5,
Fiz, a—v —AEEOFSN L - EAAREINEBRBEEORAFRRLKICHFSGL, ¥—F v b
10.2 12030 fEE Lo, s, MO, FEE, AfE, RE. HE. B8 H2WITRFEHIALZ Do
I D Y 72, TRTOAX DT /T— A2 b BIOHEM, BFN, B X OERNZRE
GERET S, ) ICHEBRAEEEZE 26N D,

ARHEIZBNTIE, Vo =T URICEUED E, e 7V U TRRIE B LG BRI &Y 21T
ST TTT<7ICBWTE, KE « AXFTa~OREBEDOLZL D, 77 7~ 7 il M OB ERE
BEEE OB RN S ThH O | REAEOEE LT, BHRNESE, RIFMNEB 22705,
AL, 2 — —FEE b EEL T, BETRY L TV B2 KEETEE ST &R D
D= AW, R A~OUADKEZEDOBEL D OBEBITKTFT D X910 —T7, TOHE
TREATNCE S T EvEmE OB LI T D, B BEICKES A~ LB RO &I,
BERZOWADRLZESNET B, Boa—bt —SUWREIE L) LT IEIC L DHE L 2Tk
WA DN E DIFRD—>Th b, I—b—IVFERIREZH#H LD LT, a— b —DILEIL
ADHEIMZH 726 L, PRAMICITa— —BREOEELEZIE LT, B OAEEZEMOBFREICS
RNDH T ENHIFFEND, ek, AEIOFATIL, CHICOJ MG CHH/e b DEEEREED FE FIZH A
ZEE, HE LV Om EIC XD ACKA~ORER RO &ALEHERE DO NBIRTR A~ 5 BGH A 2
1705 FHH 7 ERFER ST, F7- Anacafe IZBWTIX, /77 7~T7Da—b —HEFICBIT A &L
BHEOTPELRE L, BLKEOHERBICERT 2700, P F—FE L Lo E DA 7L
— Vg NIER Y TCIEEN 21T > TV D, Anacafe L Hi#E L CARAETORMST A "D
HFEEDBMEMR L, RFEZO X ARBICEB W COEMMIC A E2ENT 52T, #—4
v b5 1 THLWOLGEFTIZEIT LT X TORMEL L OLFITHT5H 60 HBEO AR 2 fpET
%ol BEIWN #—47w hb.b IO RT—2 > MEEDTZD, ICT 21T U8 & T 25 R
DIERZ LT 5, IZHHEBRATEEE B X 5,

# 3 : SDGs ~D E Rk AJREME D HEH]

AT A Y V| - FARMiL Guatemala B A X <A X

—A c RBRIEHRE AL O T2 D DO IEFHINEE

SDGs B kI ]| « FARMiL Guatemala 71 % A 7O A

72 iEED - [FIE AL DO RIS IR SALE TR
« ZOYE TR EE oo B

W45 T & % | - FARMiL Guatemala 23 A L 72 B CORNRE 72 BEIKEAT 2 L D& L 97 1o
EEE S i

- FARMiL Guatemala Z3 A L7~ 252 T ORI 72 AIEAR 1T & A S DR E O
/}\
x5 H| 2030 FFTICRFEDa—b —XVYFIC L AHEZETD (BLIK 15%H—5%))
EHmzh R + 2030 FE F£ TIZAE O a2 — b —EBF OIS OHIN (AR 10%)

29



(3) W
> = —AEFEOFREN L - BRI IIRNER REAEDORAFRARICHFLETHZ L1280,
BESE L 725 TO DO P REKGEEROKE 2 & U O 2 EICH BT 5 2 LA T 5,

3. JICA H3 L Dl rTRENE
> DEABAFET R 3o —] (~2023 4F 2 A) 1%, TGS RS (SHEP) 77 v —F O k%X
V. 777~ 7 TELL DREFONAN EEFPRE SN, REBFEEL T MAGA & OEEER/N
FUEZOWEEM E2 B E T2 L WO BRAH D, RIUS K> TEAERE T KA F— L D
XY, a—b =LA RIEMOREXIRA~OISHFIZOWTORE®R « BARHIZ L D HEHRER
MFrEE D,
> 2021 FRIZERSN 77 7~ EFHE R a2 —t — ) 2 —F = — U ET AEEIR DG
WINEE - FERERRA ) i, MREZF 04 EOFBEOHIR L | THUSHT D IRIREEZ I D2
THZEEBEMIC, DX HEROIEHAR ERFTAENRICE TN TEY ., IFARMIL Guatemala] [TONED
DYV a—varETVERIEL TS EBEZX DD,
> Filla—e—NY a—F =2 — VT LIEMERM V77 TF~TFHa—b—RNY a—F=—
VLT RN PR BEIRENTW D, RIFEMFICHIFINDOMRDO—DoE LT, REEE
BOEINENR, a—t =N a—F=—rZB{LT 5O DHMEBINEZ/L Z EBFTF L TER
D, SR IEOTZDDOKRT — 2 DIFHBIHE=—XIZEEN D Z & & EIROFEHRINE - #e8H
A THERR LT\ 5, FARMIL Guatemala DI TOIEH L HEEMGED - DICH 2 MR Y 5% D
B COMFEICIB W CRFEME L EE T2 2 LIk, HEIRDBHIFTE 2,
> JICA R  RARMMLFHER X, I =T EAVDOH -7 Bio Joyas 2% &
MIZ, FTIEIRMAN—ATOE R AEADRMGAZEET D, €0 LT Bio Joyas EE~DY—
EARBAEZITVWARNS, AT L TH~KREBRF/NBRR R 2 /5 EEEMEG 28I,
FARMiL. Guatemala M & 572 5% K L RBADAIREMEAZRD Z L L 95, £, IO DEFEESR
FE D DUIUE LT G 2 S OUGEIZIE )3 2 & ¢, FARMIL Guatemala OFEEZ 1A X, dTVfF
de. B, JICA REDEHEFESEATEHA L CLVRER R AET NV ERGET 2 M bitT 5,

30



%3

T DAY

1. AFHAEIE O 5
77T~ FEOa— = XFEERREFELTH DL, EEE (12 HAN) O IT%B/IIBRZE T, K
DERECTHD, a—b—DEERG X MO0, EFEa R RO 40%% 5D 2 EIEOAMR L R
TOEFERFNT B/MIEZFIC L > T, 23— —SORIEIC X D HEFHARIE 15% (44T 88 (8
FFY) ICoIEY . Z ORI, BEOMIFRETH D, MEC 23 ARENORBHEF~ZE L T HK
LY RIEHRIRAEY — 2 TFARMIL) O &, ACS OFEHENTEANT &2 47 L, [FIE O B ¥EEREICwE L
= REHEE BT,

2. AFHADER A

(1) AFRAORR, REIEAND, EVRAETVOFHARENE (T,

KN cE 5 L 91725,

2) &

I /N
e

filiks, = A b)) =B

A ORISR, REIEAD, 777~ 7HEHOES /TRENE (REREE - B, 2 2K - 3

— b= Yt - 2 ~OBEE A, MEREE) ([COWTEARMIZHBTTE 5 X 5125,
(3) AFHADRER, RFIENIFERANH 22 RFEE R BB T D56 OFER (B B,
TEERINAY, WM, A, U2 — "= 1) PEHIND,

3. AL 0> S i (Al

-

HEEEE RBEEN)

R A 1
v H—

~

/,ﬁﬂﬁﬁ(fT???)

RN R

CARHIYNZD

(*%)EKE%%ﬁV}?AJ//

4 13 @ A A0 FE i (A

31

EZR:UL1 DN
iR - RATIER -

Web &ikid#R

o

)




F 4 YRR O Y R DT

EELLN M ER FH Y SE RS AR
RS AR SR T2 g g
ZEHT KR THET VB KR THE T VBH%
(FRRIEN) REGBLINAE & TR A
FHEA AT L O R BR i (S8 THI)
T B - T
E U AR E ()
A ST R — a— b — SR FAE T a—b—SWHT 4 —L KU —7 Offits
heo s — 7 VHESL FIEAHT R O R i (2 —b —&
(FRRIEN) OV i)
B = — XA
= kA
BV AFERE ()
ASH FE B TR MR R Seii A - BAYh
(hfii) F T4 ot Y
(—) HAREER SDGs ~DEERR ¥ > 7 & B 7 50 RARAIE
Y AT I &t FE - U ARERA G
ODA HHE /7 HL 22 {51l D BRI L O A
VS Wt Y D R
B FERRE D BLR A
P BhEh A O

ODA L /B 22 {5 i 53R
BRI SR S b (BLHAS V)
B R AR ESE (U A7 53H7)

4. AR D I M OFE R

(1) AFHAEDOEmENE
ARFFITBIT D FERAE DOFEM &

(2) AHAOENKHEOEERN

O AKHEORR, FERIEND,

HARBIHErCE D X 91272 %,

fR 1 7T T~ T MO PR EIT. 2012 ALK,

JEHFF LRI 2 S8

EVRAERTNAOFEGRAEE (T, Be. Mk, =2 M) %

A—b—SWHIZHE LATELRWELRH

D, I—b—SWRBLETHET NVOMETIREORETH -2 b =—XT&m<, M

B3d %,

—HT, a—b— SUYERRITR W23 B 2 231

L A — S OERAETH

ETNVORBEZEHD TR, ®AE L THYYTERWVWE W MEL H S, Anacafe ©
EURIICA ® 22—t — Y A7 &S 27 N5 S BRI 0D F2i85 % i 1

[Coffee Cloud].
LoD, LVEFEEMENLT <, 22z il

32

(A BT RUTTTS TR AL TE D




AIREMEIE S B
@ AKPFEORR, BEBEIEAD, 777~ 7B OFB RN BERE - BlHl, 20 2 &M -
N—hF—, Ut « HE~OEG IR, MERFR) IOV TEERIHBTE 5L 51222,

FER  ARFEL, HREEY R THY . IT T THMIEIT OO T U U Il ko TEH S
FIZEDa =<l EFEEZRGTIE, AARZILSIZ L TE DR ADRKILT D
LR E AT D, )T, FARMIL Guatemala @ 22— b — X UYEFEA TRIOREE %
FIEZE, LV RPTHREZSOAEFEEMEG D =— X L2 H72OITiE, Bt R Ch=—
AT Vs, FARMIL Guatemala Offi H5{ERHE HEME DR WS HOEE L L TREYE
ERETLODEY ThDH, 2B, 777~ 7 ~OIEREZLEET 5 Invest Guatemala

(A RAL - TTT=T) XD E, AEVRAET /N TIEIAREIERA 21T OBE IS
THONEMYTHDHEDT KA A THoT,
7B, EREOTEELEEBY, FRiFa—b —SOEAIROEWER 28 L TW\b 729,
HKTHRRKOTBEF SV T T~ 7 TEVRAET VAN TE UL, otk E~0f
JEBIZATRE T H D,
@ AHAEORER., REBEADFERINTH - e REEEFELRET 25 50FER (BN H
L EENE, I, A, o2 —— 1 E) PEIHIND,

FEE . RRIHMEAERICIE. BT —THEAVDH 7= Bio Joyas EEZ EHN D IC, ETIIR
f_R—ATOE YR AERZRMGETHZ L & L2V, Bio Joyas EEA~OYV — b R EHZIT
WINPT L THI~ RIS/ MR K 2 R 5 B PE LA 2 6 8C . FARMIL
Guatemala D& 57258 K L REAFREMEARL Z L T2, £/, TNUOLORFEAEFES
LA D HUEE L7 2 B O 2573 2 & T, FARMIL Guatemala OfEE %A | X
5,

5. BV AR FIAL & FRAL
(1) B A& oW

1B SRR R RIS D & AP

(2) B AU O BRI

A SRR I U D & IR

33



LM

ﬁ

SDGs Business Model Formulation Survey with the Private Sector for

2

Agricultural Consulting Service Co., Ltd.(Osaka(Osaka Pref.))

oL ) Coffee Leaf Rust Controlling with Weather Forecastin Guatemala
,ICA o-e--tg;{é_‘:; *" Meteorological Engineering Center, Inc. (Osaka, (Osaka Pref.)), “ i

[ ]

S =ve

(Development Issues Concerned in Agriculture Sector
=97 % of the country‘s 120,000 coffee producers are small scale farmers
and the majority are poor. The income disparities between urban and

rural areas and illegal immigration are problems.

- The damage caused by coffee rust is serious (nationwide production
decreased by 15%, and the estimated loss was about

8.8 billion yen*). For small scale farmers, the implementation of pesticide
spraying based on objective data and the reduction of pesticide costs are
issues.

(ProductsITechnoIogies of the Company

-"FARMIL Guatemala" is a service that provides producers with
information on predicting the occurrence of coffee rust and the timing

of effective pesticide spraying based on weather forecasting .

-We aim to build a service suitable for the agricultural situation in
Guatemala by utilizing the technology of "FARMiIl", a weather forecast
information service to fruit farmers in Japan provided by the
Meteorological Engineering Center Co., Ltd. and the statistical

analysis technology of the Agricultural Support Center Co., Ltd.

(*Estimated data by our company that limits the variety to Arabica only.)

Survwey Outline
* Contract period: November 2022 ~ November 2023

e Country/Area: Guatemala/Guatemala, Zacatepéquez, Alta Verapaz

» Survey Overview: Coffee rust is one of the most feared diseases because once
it spreads, it can causelarge scale blight damage. FARMiL Guatemala, which
provides10 days weather forecasts, will contribute to the reduction of disease
damage, the improvement of the livelihoodmtll scalefarmers, the
correction of disparities between urban and rural areas, and the reduction of

illegal immigration.

FARMiLGuatemala
( Smartphone screen )
URL :https://site1.mec-weather .jp/farmil guatemala/index.php ID:farmil PW:guatemala

How to Approach to the Development Issues

=Utilizing downscaling in weather forecasting and statistical model for
predicting coffee leaf rust outbreaks, "FARMIL Guatemala " provides
suitable period of pesticide spraying 10 days ahead . Farmers can
prevent the occurrence of coffee rust disease while keeping farming
costs down through efficient pesticide spraying .

The proposed products and technologies are sold to associations
that organize small scale farmers, as well as medium and large

scale farmers.

.

( )

(Expected Impacin the Country ke

= This will lead to increase yield for small scale farmers, which
account for the majority of the population, and a reduction in the cost
of pesticides, which will benefit from increased profits. (As a
numerical target, we will reduce the damage caused by coffee rust to
5%, aiming for an estimated profit effect of 5.9 billion yen.)

- Stable job creation and income gains for coffee producers can
contribute to reducing income disparities between rural and urban
areas . In addition, securing stable employment will contribute to
deterring illegal immigration of producers by making it possible to

continue settlement and farming. p
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1. BACKGROUND

Coffee is a major agricultural product in Guatemala; however, 97% of the producers (approximately 120,000)
are small-scale farmers, the majority of whom are poor. The estimated loss due to coffee leaf rust is 15%
(equivalent to 8.8 billion yen in export value) for small farmers who continue to produce coffee at a loss due to
the low international coffee trade price and the burden of agrochemicals, which account for 40% of production
costs. Reducing damage to coffee beans caused by coffee leaf rust is an urgent problem to be solved. The project
aims to establish a service suited to the agricultural situation in Guatemala by utilizing the technology of
"FARMIL," a weather forecast information service provided by Meteorological Engineering Center
Inc.(hereinafter referred to as “MEC”) to fruit farmers in Japan, and the statistical analysis technology of
Agricultural Consulting Services Co., Ltd. (hereinafter referred to as “ACS”).

Arabica, the main coffee variety in Guatemala, has a high unit selling price but low resistance to coffee leaf
rust. Coffee leaf rust has long been known in the coffee industry, and in Guatemala, it spread rapidly in 2012,
creating an emergency situation. Since then, research has been conducted to improve coffee varieties and spray
pesticides, and various measures have been taken, including cutting shade trees (trees planted to protect coffee
trees from direct sunlight) to keep humidity low. In recent years, resistant varieties such as Anacafe14 have been
developed and are now widely planted, but in addition to the effects of global climate change, the mycelium
itself that causes coffee leaf rust is also mutating, and this has not led to a drastic solution to the problem. Some
farms have reported that the damage has become more pronounced over the past four or five years, and the high
price of fungicides and lack of labor for spraying have confirmed that there is a high need for coffee leaf rust

prevention.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES

(1) Purpose
The three main goals of this study areas below :
1) to verify the local suitability of the proposed system in terms of technology and institutions,
2) to take form a business model that meets the market environment and the needs of each
stakeholder, and
3) to formulate business and/or ODA collaboration plan.

(2) Activities
1) to verify the local suitability of the proposed system in terms of technology and institutions
- Investigation of specifications of meteorological observation equipment and acquired data
- Establishment of a coffee leaf rust forecasting model and implementation of trial test
- Survey of needs and conduct of dissemination activities through seminars
2) to take form a business model that meets the market environment and the needs of each
stakeholder
- Investigation of investment and business environment
- Market environment survey and analysis (customers, competitors, etc.)

- Value chain survey
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€)

- Business plan development

3) to formulate business and/or ODA collaboration plan

- Study on the logic of contribution to the SDGs

- Establishment of plan for new business and/or ODA collaboration plan
Information of Product/ Technology to be Provided

“FARMIiL Guatemala” is the world's first coffee leaf rust forecasting service that predicts the weather
and the timing of coffee leaf rust outbreaks up to 10 days in advance, and provides farmers with
accurate recommendations on when to apply chemical sprays. This service eliminates the wasteful use
of fungicides, which accounts for 40% of production costs, and reduces the economic burden on
farmers and increases coffee production. This service utilizes MEC's technology for providing local
weather forecasts by downscaling based on the JMA's numerical global forecasting model, and ACS's
statistical analysis of disease surveys and consultation technology for farmers based on the analysis
results.

[Downscaling]

Downscaling of weather forecasts is a method of subdividing the wide-area forecast results provided
by atmospheric and oceanic weather models into more detailed regional scales and is used to obtain
higher-resolution weather information at the regional level.

Weather models are generally used by organizations such as the Japan Meteorological Agency
(hereinafter referred to as “JMA”) and the European Centre for Medium-Range Weather Forecasts
(hereinafter referred to as “ECMWF”) to numerically simulate physical processes in the atmosphere
and oceans using meteorological satellites and supercomputers to produce global forecasts, but the
mesh resolution of these models is typically several tens of kilometers, which may not be sufficient to
capture the effects of detailed local meteorological phenomena and topography.

In the introduction of this technology (demo version), MEC can downscale the 50 km mesh of GSM
data to 1 km, and ECMWF can downscale the 40 km or 30 km mesh (depending on the forecast period)
to a 1 km mesh, enabling to provide precise weather forecasts for any location in Guatemala (see Figure
1 below)
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Figure 1: Downscaling of meteorological data (1 km mesh) and elevation data (0.5 km mesh)
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[ Coffee leaf rust outbreak prediction]

The analysis of the coffee leaf rust forecast for the demo version utilizes formulas derived from the

Program for the Integrated Management of Coffee Rust in Central America (Programa

Centroamericano de Gestion Integral de la Roya del Café : hereinafter referred to as “PROCAGICA”),

and IICA, the implementing agency, has given its consent for the use of these formulas.

The mathematical model developed by the project can predict the probability of the appearance of

coffee rust in 10 days based on the following three variables (see Figure 2 below).

- Average daily rainfall for the 10 days from 33 to 24 days prior to the predicted date of occurrence
forecast date (FL)

(If 4 mm or less, the low rainfall model (Model 1) is used; if more than 4 mm, the high rainfall model

(Model 2) is used.)

- Average minimum temperature for the period from 20 days prior to the forecast date (FL) to 18
days prior to the forecast date (FL)

The average difference between the maximum and minimum temperatures during the period from 20

days prior to the forecast date (FL) to 10 days prior to the forecast date (FL).

Very low Low probability Regular High probability
probability of of infection probability of of infection
infection infection

0.01 0.02 0.04 . o
Estimated probabilities

by Model 1 and Model 2

Figure 2: Categories of coffee leef rust infection risk

The estimated probabilities obtained from this equation are used to derive the following four
categories of 10-day coffee leaf rust infection risk.
- Very low probability of infection
- Low probability of infection
- Regular probability of infection
- High probability of infection
The estimated probability is the probability that a lesion will occur on a specific part of a coffee
leaf.
A leaf can have up to 25 lesions, and a threshold value of 0.04, for example, is a well-founded critical

threshold because the probability of a lesion appearing on a coffee leaf'is 1 (0.04 x 25 lesions = 1).
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(4) Target Area and Beneficiaries

The core target market for this business will be coffee farmers and producers' associations in
Guatemala. Guatemala's coffee bean production in 2020 is approximately 225,000 tons, ranking it 10th
in the world. The export value is approximately 72.3 billion yen, and Japan is the second largest export
destination after the U.S., with approximately 14% of exports going to Japan. The coffee is mainly
grown in eight regions (see Figure 3 below), with the Antigua region being the most representative,
and Starbucks Coffee Japan sells beans from this region. Small-scale farmers (producing less than 1.8
tons) account for 96.8% (about 121,000 farms), medium-scale farmers (1.8 to 18 tons) account for
2.9% (about 3,600 farms), and large-scale farmers (producing more than 18 tons) account for 0.3%

(about 350 farms).
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Figure 3: Typical coffee production regions

(5) Duration
November 2022 - November 2023 (12 months)

(6) Survey Schedule
The survey team from Japan conducted the survey in Guatemala during the following period.
- April 16, 2023, to April 27, 2023 (12 days)

3. ACHIEVEMENT OF THE SURVEY

Status of achievement of the goals of this study

(1) As a result of this survey, the proposed corporation will be able to determine the feasibility of the business
model (market, competition, price, cost, etc.) in concrete terms.

Guatemala and other Central American countries have a long history of suffering from coffee leaf rust
for long years, and there is a high need and market for a coffee leaf rust forecasting model, as it has been an
urgent issue. On the other hand, because of the long history of coffee leaf rust control, it is necessary to improve
the accuracy of coffee leaf rust prediction models in order to establish them as products, following the efforts

of Anacafe's "Coffee Cloud" and the EU and IICA's coffee risk management systems, if the product can be made
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more user-friendly and inexpensive for farmers and cooperatives, it may be possible to establish a competitive
edge in the market.

(2) As aresult of this study, MEC and ACS will be able to make a concrete decision on the feasibility of entering
the Guatemalan market (investment environment and regulations, business structure and partners, cultural and
social compatibility, development in other countries, etc.).

FARMIL Guatemala is an information service, and it has already been confirmed through interviews
with the Guatemalan Intellectual Property Register Office (Registro de la Propiedad Interectual) that business
can be established based in Japan if copyrights are obtained to prevent copying by third parties. On the other
hand, in order to enhance the accuracy of FARMIiL Guatemala in predicting coffee leaf rust outbreaks and to
meet the needs of more local farms and producer associations, it would be appropriate to establish a local agent
to hear the needs on the local side and to respond to the inquiries about the use of FARMiL Guatemala and its
fees. According to Invest Guatemala, which encourages foreign investment in Guatemala, it was advised that it
would be appropriate for this business model to have an agent contract to deal with customers.

As mentioned in (1) above, Central America has a long history of coffee leaf rust control, and if a business
model can be established in Guatemala, which has the largest market in Central America, expansion to other
Central American countries will be possible.

(3) As a result of this survey, a project proposal (specific goals, activities, duration, inputs, counterparties, etc.)
will be organized in case of proposing a new private partnership project in the future.

After this survey, MEC and ACS would like to start business development on a private basis, starting
with Bio Joyas farms from which we received an inquiry about the Product during the seminar. While expanding
services to Bio Joyas farms, and in parallel targeting medium to large farms and producer associations that unite
small farmers, MEC and ACS will also explore the possibility of further promoting and deploying FARMiL
Guatemala to those who unite small farmers. In addition, by utilizing the information collected from these
farms and producer associations to improve the product, the accuracy of FARMiL Guatemala will be improved,
and in the near future, a well-established business model will be tested again through the JICA private

partnership program.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the
Product/ Technology in the Surveyed Country
Although it is difficult to commercialize the project in the short term, it is judged to be feasible in the

medium to long term, taking into account the needs for coffee leaf rust control.

(2) Lessons Learned and Recommendation through the Survey
Currently, we are collecting information to provide FARMiL Guatemala, which is a highly accurate local
weather forecasting system for microclimates in Guatemala, to farms and producers' associations that are
potential buyers of FARMiL Guatemala, as requested by each farm and association. We are in the process of

continuing to collect information in order to provide "FARMiL Guatemala" with localized and accurate
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weather forecasts for microclimates in Guatemala. In the short term, we will repeat the process of
"information collection, feedback, and upgrade (brush-up)" targeting the farms and producer associations with
which we have established relationships through this survey, and aiming full-scale business development once

the service content as coffee leaf rust forecast information has matured.
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ATTACHMENT: OUTLINE OF THE SURVEY

. SDGs Business Model Formulation Survey with the Private Sector for
9 ) Coffee Leaf Rust Controlling with Weather Forecastin Guatemala
,ICA OM‘F";‘E:" = Meteorological Engineering Center, Inc. (Osaka, (Osaka Pref.)),

Agricultural Consulting Service Co., Ltd.(Osaka(Osaka Pref.))

(Development Issues Concerned in Agriculture Sector
=97 % of the country‘s 120,000 coffee producers are small scale farmers
and the majority are poor. The income disparities between urban and

rural areas and illegal immigration are problems.

» The damage caused by coffee rust is serious (nationwide production
decreased by 15%, and the estimated loss was about

8.8 billion yen*). For small scale farmers, the implementation of pesticide
spraying based on objective data and the reduction of pesticide costs are
issues.

~N

Products/Technologies of the Company

-"FARMIL Guatemala" is a service that provides producers with
information on predicting the occurrence of coffee rust and the timing

of effective pesticide spraying based on weather forecasting.

We aim to build a service suitable for the agricultural situation in
Guatemala by utilizing the technology of "FARMIl", a weather forecast
information service to fruit farmers in Japan provided by the
Meteorological Engineering Center Co., Ltd. and the statistical

analysis technology of the Agricultural Support Center Co., Ltd.

J \ y,
(*Estimated data by our company that limits the variety to Arabica only.)
Survey Outline
» Contract period: November 2022 ~ November 2023
» Country/Area: Guatemala/Guatemala, Zacatepéquez, Alta Verapaz
» Survey Overview: Coffee rust isone of the most feared diseases because once
it spreads, it can causelarge scale blight damage. FARMiL Guatemala, which
provides10 days weather forecasts, will contribute to the reduction of disease
damage, the improvement of the livelihoodmtll scalefarmers, the
correction of disparities between urban and rural areas, and the reduction of
illegal immigration. FARMilLGuatemala
( Smartphone screen )
URL :https://site1l.mec-weather.jp/farmil_guatemala/index.php ID:farmil PW:guatemala
N f )

(How to Approach to the Development Issues

- Utilizing downscaling in weather forecasting and statistical model for
predicting coffee leaf rust outbreaks, "FARMIL Guatemala " provides
suitable period of pesticide spraying 10 days ahead . Farmers can
prevent the occurrence of coffee rust disease while keeping farming
costs down through efficient pesticide spraying .

*The proposed products and technologies are sold to associations
that organize small scale farmers, as well as medium and large

scale farmers.

\

Expected Impacin the Country

+This will lead to increase yield for small scale farmers, which
account for the majority of the population, and a reduction in the cost
of pesticides, which will benefit from increased profits. (As a
numerical target, we will reduce the damage caused by coffee rust to
5%, aiming for an estimated profit effect of 5.9 billion yen.)

- Stable job creation and income gains for coffee producers can
contribute to reducing income disparities between rural and urban
areas. In addition, securing stable employment will contribute to
deterring illegal immigration of producers by making it possible to
continue settlement and farming .

.
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