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HHID,

3—2 FHEHEROEN
(1) Z44%
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7 7V EE0REET 7Y WEEECIHEE KA L LTEBRTH Y | TFHIE & O
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T 7 DHEEERDE LA THDEN, EF L E—IR0V o NT R ED~T
U TREFICERZ# L T2 7T 7Y AEHE, FRcARAT e Y =7 FOXRHIETH 5
UURBMTEIRE LT T U TG X723 63T 5,

P77 U AW TRRYYER R O iRAkIT THRIKEHE 2015-2010) D2 TEHER Y v/ J
L [—WERF—E 2] BT DAL, BRIES —XA T AT 2T 5O RLCE BRI
f#L Al (International Health Regulation : IHR) 25 - 7= ARGEE EOBRSFEE~DH 2 &
SIGRE IR A HERET D & LCT\WD, £72, BT 7V DBUFIL B AR L ORVEHEAN ) 0%
fiz EHL L TRV 2014 FEIZF 7 7 U B FE T4 (Department of Science and Technology :
DST) ETER 7 7 U HARKRMEAE AN (A THZE L7- “South Africa-Japan Cooperation in
Science and Technology” D72 /THEF 7 7 U B TORZH M IICEB T D JICA O EEMES
SATREPS D&EEI R ENHREESND L L b, ATV Y=/ FORNELBMTESHLTND,

fih 5. WHO (FHUEKIERZAL 72 & OREZ B DN ERGLAE 72 & N OREFRICT T 52>\ T
KR OB ZBFEIZ R LTV D, FFIZ “WHO Global Programme on Climate Change &
Health” (2016) D72/ TREEE) & @EREICEAT 2R FAMBI A5 Z L OBREEMEZ /R L T
Wh, LIcio T, A7VuY =7 bl U TARBEEE L ~T U7, ik, THUEEL OHE
BRSO RBEE BN DWW R YE VAT THIE T L OB, FHIME H I D < ATBUR 725t s
R ECHET RO, 2O XS REFRERICL PRI bOLEEXLND,
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DOREIRIL, BNET O D,
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Tuvcy MIRoTARINTMEEO A HE, HOEREITTML E 2 —RAIZE
WTH—ERERAEND,
1) BURAY - 6 EE Rl
7 7 U BB W TREEE) 7T T LR YE VAT T 7 VB R O B 1 &
DIRN G, B LRI DWW (IR E S ) BYUEXIRZ1T 9 2 L OBUR
MEIEEII e =7 MK TETOARR LT, KTLE LT 5 Z & 239k < A
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HLTW3,

B, M7 7V HE BROHFEE ORI BT, FRCHBBR L - a KL T
Ho A7 A (SINTEX-F2) # W25, UUFO LD R EERR PR EZE TS, O
FAER T 7 U 1 MU D BEK B XA B OFE 2 ZB) 721 TERSVI0FRBE TP - D EH L T
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ERCMHBELTWA ZENHbNER ST, @QZNICHEEL, U ARRMNTO~T U 7 EEK
TEY U E— LN AN T 2 ORBKEE 3 VHOZ V CIEOHMERRED N, @
F 7oA L TRIE 0O BRI B3 2 IR 2R FEMT 2> © L IDEWS 28 FHRIEIC ) L Cai T & 5 Al
BeMEE /R LT,
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3—6 RE (BxIAPzH MBI ZERNLEBE. RE. BIE)

(1) iDEWS DBiZEIZ oW T
- L E 2 — DI IR R Ot 32 EE (KUE THNCEES\\ 72 iIDEWS 2 & YLIE 5 3R 5=
AET 1 ELTY VRKRMNTHEN.) O OKEEIFLE 7%, iDEWS XU VAR RN
HLIFET 7 U W OBIIES —_A T U AV AT LAROKEN R AN = XL PEEAF
DITEY AT LAO—HE L TGERHIND Z ENBEESND Z E0vS . DOH X° NDMC,
LA 72 E OIS T RS A B — D /1% 45T, LDOH, LDOH-Malaria, TMI & U'Fg 7
7 U B K OVHAROMZEHERIL iDEWS L BS L L CHlEtl 2 IR EEE L Tl
Z &,
c T 7V B OMMNLBEE A~ AT T iDEWS O8Ny i — AL AT O BRICIE, U >
RAINTORBEN IS IDEWS EHO =002 b (N, B, 4. ) 25w
THOEiTH> 2 &,
BRI EREORE, THIERICESWIATERE, v AT LM OB e S13%
BILIC] D, 7o, BEORRE & 72 2RI X o TR TIECIBR 78 & D%t
e D b BESIND, Lo T, Fuy o7 ML iDEWS JEHIEEHERIC K
PIJES —_A TR« VAR A7 - a2 A LIZHMFEoBMEA SR
THI L,

(2) Wik & FRIAEICRI T 5 iDEWS DBHFEIZ DUV T

c R L ONTFHRIEICE LT, WBEABERE T —Z X—AEOENIZCLY, ey =y
FTRIZ6 WA~ FREOENNPRBDOOLNDLZ LG, Yrny=y MK T £ TIZ
ETIVORMESLZ 3 DDOXGIRBT X TTERT H7OIIT K RESERLITH 2 &,
- MR OFAERITEEE OMBEBRARD LN TS, £/-. 77V TiE~T7 U7
[ U CJERIRIC BB HR CHE RN L\ 2D iIDEWS #5845 Z LIZoVWT—ED
BERIIROOND, LML L, EROFEESCHREIC L - TR CIRREIEIT R
L7, BEFBEFERCTHEREL EDOXIITERT 20O TCIHEBEMEZ IR T 52 &,
F. WATHERICE SN BERBSHSICOW T, YT OHEMEOH I & BN,
TETURIZESEX, UURFINORE S EE L CTEEIZ iDEWS LB S Tz
1952 &,

(3) Fifgett DRk

c TRBATEE SOV EYETRAT TRIE T V) 2T 5 KR TRET V) ERGERIT T
HET V] IXEBICEEOETADBEBEINTOVDER, TNHLETLEF T =7 MY
M TETICET 7Y HAFEHEICS EESh, ey =7 MK TRIZET 7V
T TET VOB IEZ G D THERE - BEDE SN Z ERMELRD, TrY =Y
M&ETH S IDEWS 237 7 U I THEBEHIIZTEH S5 72D, £ ORRIZET LD 5]
X 2 RBEICKEARHE L L ED, Ty MK THO Y 2T LHERIZIT 7=
B 72t 2+ 2 2 &,

- SLE TR A FE L TV 2 EICX VT 7 U B E DO AMBRZ k52 &,
F7-, Fl L E = —LIERIL iDEWS BAEO D07 ey MEEIZE LT, VBV
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7 MEY UARBRINCBIT BDELIEY — XA T AV AT AOBIEDTZ 0D AMBERK S
FHEZRPR Y 9 D Z &, JEYEY — XA T U AEROKEE N BiX. EYYERIT Tl
FNAOFHREER EICHLEBRT S,

(4) I OB [E ~ Dt F L A 1 72 B S < JEYSE WA T T8 77 /v 3 I AT REAE OO R GIE
AR MIET 7V ARG TR, MY 7Y BEEEICx T 5 iDEWS O A
HHIFICAN TN D, BEICY UARRINE ERE AT 25 B — 7 OBRYF & i h
Bt I NTCWAR, Yr vy MIFIAFEERT — S 2IEH L, thEZ 72IXENOM
PN~ FHFTREVEIC DWW THEET 5 = &

3—7 #Hil (HFHTOP) rHhoBEHINMOELTOD ) FOHE - . £,
BEEFHICSELLTLHEM)

(1) AZm =7 M SATREPS OFflATE SN TEY, YrY =2 N TERHENTE
e R Z S RET D L2 EHR L T D, EBIC, 7r v =7 hORHI:IL IDEWS
DIEHEL 72 DR FEORIMICE AN BN, BPETIEZENL Z L5 TD iDEWS
WHEIT) ZENTESNTWD,

HARWIZIE, A7y =7 NI SN SR GDEWS) Ofha & Ic w728
FAMECHEAEORGEZ EiT 22 E2FHBEILTRBY, ZRIEsTTF ey =7 hOEED
FZEREBAIZ N 2 T IDEWS O —H—Th 2 TE#ES (DOH >IN R 5, NDMC 72 &) 73
FHRMIC T e =l VEEBTAHALERHD, LLENRL, Kyavzs hoTHA v
OB (FEAFH R E AR 12 DOH oI RMEER & OB 72 1 71 BIFR OB EE D L EPE )3
FARHI R CHEM I TV, F L B2 —fERR TIEZE S OB 2 0 TRk S
N % iDEWS {5 Z B 2& OMICAEEL LM E S HE2E L, =7 FORIED
—R &> TW5B,

InFToHETTe Y2 b LELNDEIELTIX, Tuv=7 FoH OO
IR CTHFZERR R ORI M T - BRI R EHEE 2 7 e Y 7 MEENCE T Z &I
SATREPS O JFHIZIH 9 L D TH DM, EHE TIER WO 22— — (ITBRLERE)
I X DI m T R R OGS 2 T u Y = 7 MEBIO L T5EAIE. T o
T/ MIEBOBRIVELENBEBEINDANC Lo & L= I BfR. EiRE 2%
D L0, EBEHABREICIT) ZERLETHD,
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Evaluation Summary

1.  Outline of t

he Project

Country: the Republic of South

Africa

Project Title: the Project for Establishment of an Early-Warning
System for Infectious Diseases in Southern Africa incorporating
Climate Predictions

Issue/Sector: Healthcare and

medical treatment

Cooperation Scheme: Technical Cooperation Project (Science
and Technology Research Partnership for Sustainable
Development: SATREPS)

Division in charge: Health Team

2, Health Group

1, Human

Development Department

Total Cost: Approx. 290 million JPY

(R/D): Partner Country’s Implementing Organization: the Department
12/May2014 of Science and Technology (DST); the Department of Health
Period of -11/May/2019 (DOH); the Applied Centre for Climate and Earth Systems
Cooperation Science (ACCESS); the South African Medical Research

Council (MRC); the Council for Scientific and Industrial
Research (CSIR); the National Institute for Communicable
Diseases (NICD); the South African Weather Service (SAWS);
the Department of Health-Limpopo (DOHL); the Department of
Health-Limpopo, Malaria Control (DOHL-Malaria); the
University of Cape Town (UCT); the University of Limpopo
(UL); the University of Pretoria (UP); the University of Venda
(UV); and the University of the Western Cape (UWC)

Supporting Organization in Japan: the Nagasaki University
Institute of Tropical Medicine; and the Japan Agency for
Marine-Earth Science and Technology (JAMSTEC)

Other Related Projects: not applicable

1-1. Background

It is suggested that the epidemic of certain infectious diseases such as malaria, diarrhea and
pneumonia can be affected by climate variability, in particular, air-sea interactions such as La Nifia
effect, seasonal variability of ambient temperature and precipitation. Southern African countries
including the Republic of South Africa (hereinafter referred to as “South Africa”) are being subject to
danger of the said infectious diseases. As was just described, the relationship between climate
variability and the incidence of infectious diseases is strongly suggested; nevertheless, its concrete
correlative relationship has not been scientifically proven. For this reason, climate-based infectious
disease epidemic prediction has not been used for practical measures for infectious diseases control
to this date.

On the other hand, a climate variability prediction system with high prediction accuracy (SINTEX-F)
was developed through the collaborative research of the South African and Japanese research
institutes with the support of a former JICA’s technical cooperation entitled “the Project for
Prediction of Climate Variations and its Application in the Southern African Region” (2010-2013),
which was implemented under the scheme of the Science and Technology Research Partnership for
Sustainable Development (hereinafter referred to as “SATREPS”). On the basis of the said project,
“the Project for Establishment of an Early-Warning System for Infectious Diseases in Southern Africa

incorporating Climate Predictions” (hereinafter referred to as “the Project”) is launched in May




2014 under the scheme of SATREPS, aiming to further improve the prediction skill of the SINTEX-F,
followed by the establishment and subsequent operability verification of climate variability-based
infectious disease early-warning systems (hereinafter referred to as “iDEWS”), especially for malaria,
diarrheal diseases and pneumonia.

The Joint Mid-term Review will be conducted jointly with authorities concerned of the South African
side to review performance and achievements of the Project, and to provide recommendations to offer
solution against current challenges as well as a direction of the Project for the rest of the project
period.

1-2. Project Overview
(1) Project Purpose
A climate-based early-warning system model for infectious diseases control is established as
a precursor for further application across southern Africa.
(2) Outputs
1) Climate-based infectious disease epidemic prediction models are developed especially for
malaria, pneumonia and diarrhea.
2) Operational guidelines of the climate prediction-based infectious diseases early warning system
(iDEWS) are developed in the Limpopo Province.
3) Prediction performance and operability of the iDEWS are verified.
(3) Input (as of the Evaluation)
The Japanese Side

— Dispatch of JICA Experts: Long-term Experts: 2 persons (Epidemiology/medical entomology
research and Project Coordinator, 42 M/M), Short-term Experts:a total of 14 persons (13.8
M/M)

— Provided Equipment : Automatic Weather Observation System, research / laboratory
instrument and related equipment such as microscopies, artificial environment test system,
personal computers for data processing and analyses, software for data analyses, etc.

— Local Cost:approx. JPY 12,035,061 (= USD 103,795)

— Invitation of Researchers from Abroad: a total of 12 persons (research meetings, participation
and presentation at the project open symposium, etc.)

— Training in Japan: a total of 3 persons (Theory and practice of statistical methods)

The South African Side

—  Counterparts:a total of 27 persons (1 from ACCESS; 12 from MRC; 6 from CSIR; 1 from
NICD; 6 from SAWS; 1 from DOHL; 2 from DOHL-Malaria; 3 from UCT; 6 from UL; 2 from
UP; 4 from UV; and 2 from UWC)

—  Facilities, Equipment and Materials: Project office spaces in CSIR and DOHL-Malaria;

Laboratory space un DOHL-Malaria; Existing research instruments, equipment and/or devices
in the South African counterpart organizations; Available data, information and/or specimens
related to the Project; and Availability of teleconference system in CSIR

— Local Costs: Costs for field survey in the Limpopo province, the development of database
for hospital inpatients information, domestic transportation of the South African counterpart
personnel, utilities for the project office, consumables used for the project activities, custom
clearance of the materials procured in Japan such as research instruments and reagents, etc.
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2. Mid-term Review Team

Members Dr. Kaname | Leader Executive Technical Advisor to the Director General,
KANAI Human Development Department, JICA
Ms. Saya Cooperation Staff, Health Team 2, Health Group 1, Human
UCHIYAMA | Planning Development Department, JICA
Dr. Yoichi Evaluation Senior Consultant, Consulting Division, Japan
INOUE and Analysis Development Service Co., Ltd.
Prof. Dr. Infectious Program  Officer, International  Collaborative
Haruo Diseases Research Program, Department of International
WATANABE | Control Affairs, AMED
Research Professor, the Graduate School of the International
University of Health and Welfare
Mr. Katsumi | Planning and Deputy Manager, Division of International
ISHII Evaluation Collaboration, Department of International Affairs,
AMED
Period of | 17/Sep/2016 - 6/Sep/2016 Study Type: Mid-term Review
Evaluation

3. Summary of Evaluation Results

3-1. Achievements

(1) Output 1

The JAMSTEC, with the support of the CSIR, had succeeded in developing a novel seasonal
prediction system based on an ocean-atmosphere coupled general circulation model called
SINTEX-F2 with higher resolution, which was developed on the basis of SINTEX-F by taking
Antarctic sea ice into consideration. The SINTEX-F2 improved its prediction accuracy in southern
Africa significantly. Moreover, The JAMSTEC had succeeded in downscaling of global seasonal
forecasting into local-scale prediction covering as narrow as approx. 10km?.

Meanwhile, concerning the development of infectious disease epidemic prediction models, that of
malaria has been proceeding smoothly in general, whereas that for pneumonia and diarrhea has not
been even commenced as of the time of the Mid-term Review, since the construction work of the
database of hospital inpatient data was subject to significant delay. The Project, nevertheless, gained
preliminary analysis results, which suggests a correlative relationship between the climate variability
and the said two communicable diseases to a certain extent. Based on the said findings, the Project is
supposed to accelerate their research activities for the development of infectious disease epidemic

prediction models for all three target diseases until March 2017.

(2) Output 2

During 1st half of the project period, the Project has been putting efforts into the research-oriented
activities by both South African and Japanese researchers for the establishment of basic technologies
for the iDEWS. From the 2™ year of the project period, both South African and Japanese researchers
have commenced preparations for the preparation committee of the iDEWS. However, due to the
transfer of a focal person of the Limpopo province and other managerial issues, the Project is still at
the finalization stage for the establishment of the iDEWS preparatory committee. Having said that,
the Project has already drafted a terms of references (TOR) of the committee; thus, once the

committee members are fixed, the Project, at the initiative of the iDEWS preparatory committee, is
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supposed to accelerate project activities for the development of operational guidelines of iDEWS.

(3) Output 3

Practical work for the development of iDEWS has not been commenced in the Limpopo province as
of the time of the Mid-term Review; thus, the remaining project activities should be accelerated
under the strict progress management of the Project after the Mid-term Review.

Meanwhile, the Project started discussion with the authorities concerned of the Republic of
Mozambique in light of future application of the iDEWS to neighboring countries. Besides, the
Project, at the initiative of the MRC, started activities for the collection of retrospective incidence
data of malaria, pneumonia and diarrhea in other provinces in South Africa for testing the
applicability of the climate-based infectious diseases epidemic prediction models for the target 3

diseases.

(4) Project Purpose

The Project, even at the halfway point of the project period indeed, has already published a total of
14 research articles in international journals, and more research articles are anticipated to be
published during the 2nd half and even after the project period. This is considered that the
achievements of the Project meet the requirement of SATREPS (generation of research outcomes),
and implies the enhancement of research capacity in both South African and Japanese research
institutes indirectly.

The Project has mainly been working on the establishment of technologies on the basis of the
“research” activities during 1% half of the project period, whereas, it is supposed that the Project will
shift their activities from the research activities to practical application of research outcomes to the
society; i.e. the establishment of the climate-based iDEWS as practical model(s) through the
development of the operational guidelines, the verification of prediction performance and the
packaging of the iDEWS for distribution it to other provinces and even neighboring countries. In
order to realize that, it is considered that strong leadership and ownership of the Project should be
exercised by the Limpopo governmental organizations such as the DOHL. The Project,
simultaneously, is desired that stricter progress management should be done to complete the
development of iDEWS for all 3 target diseases by the end of the project period, since the project
activities already lag behind schedule by approx. 6 months as of the time of the Mid-term Review.

3-2. Summary of Evaluation Results

(1) Relevance

The relevance of the Project has been highly maintained hitherto.

In Southern African countries including South Africa, infectious diseases are still major threats and
diarrhea and pneumonia are the top two causes ofuner-5 mortality in South Africa. Malaria is well
controlled in comparison to other Southern African countries. However, the Northeast regions of
South Africa sharing the borders with malaria endemic countries such as Mozambique and Zimbabwe
including the Limpopo province, which is the target region of the Project, are especially exposed to
malaria infection risks. Under such conditions, the national DOH positioned the reinforcement of
infectious disease countermeasures as the “primary medical service” of the national program in
“Strategic Plan 2015-2020”. It promotes the strengthening of the infectious disease surveillance

system and strengthening preparedness and core response capacities for public health emergencies in
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line with the International Health Regulations (IHR). The Government of South Africa stresses the
implementation of the science and technology cooperation with Japan. The “South Africa-Japan
Cooperation in Science and Technology” that was jointly announced by the DST of South Africa and
the Japanese Embassy in South Africa stipulates the importance of JICA in the science and
technology cooperation in South Africa and the role of SATREP and also provides the introduction of
the Project.

Meanwhile, WHO clarifies the necessity for the countermeasures for the impact of climate change
such as global warming on the health of people. In particular, “WHO Global Programme on Climate
Change & Health” (2016) indicates the importance of obtaining the scientific basis relating to
climate change and health. Therefore, the development of infectious disease epidemic prediction
models based on the correlation between climate change and malaria, pneumonia, and diarrhea and
scientific analysis relating to the administrative handling based on the prediction information are also

considered to meet such international demands.

(2) Effectiveness

The effectiveness of the Project is considered to be high in general at the time of the Mid-term
Review.

It is notable that the Project succeeded in developing a novel seasonal prediction system based on an
ocean-atmosphere coupled general circulation model called SINTEX-F2, which was developed on the
basis of SINTEX-F by taking Antarctic sea ice into consideration and better resolution. The
development of SINTEX-F2 is deemed to be a breakthrough in the field of the climate variability
prediction modeling. The South African research institutes are also working on the development of
climate variability prediction models with the direct or indirect support of the Japanese research
institutes. On the other hand, concerning the development of infectious disease epidemic prediction
models, that of malaria has been proceeding smoothly in general, whereas that for pneumonia and
diarrhea has not been even commenced as of the time of the Mid-term Review, since the construction
work of the database of hospital inpatient data was subject to significant delay. However, the Project
estimated that the epidemic prediction modeling for pneumonia and diarrhea well be completed in a
relatively short period of time using experience and know-how of that for malaria.

After the time of the Mid-term Review, the Project is supposed to move on to the research activities
to link up the climate prediction models with infectious disease epidemic prediction models with
securing sufficient prediction performance and lead time (a couple of months at least). Thus, it is
anticipated that more research articles regarding climate-based infectious disease epidemic prediction
modeling will be published hereafter. Looking at that from another perspective, a number of research
articles published in peer-reviewed international journals might indirectly explain the enhancement

of the capacity of research institutes as well as researchers in both South Africa and Japan.

(3) Efficiency

The efficiency of the Project is moderate since unexpected external factors caused delays in several
research activities as of the time of the Mid-term Review.

Full-scale operation of the Project lagged behind schedule to some extent due to the delay in the
arrival of JICA long-term expert in South Africa as well as the delay in the signing of the
Memorandum of Understanding (MOU) among South African project member institutes. As has
been described the budget allocated by the South African side for the construction of the database of
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hospital inpatient information became available eventually in 2016; for this reason, epidemic
prediction modeling for pneumonia and diarrhea has not been commenced as of the time of the
Mid-term Review, and it is estimated that this activity is lagging behind schedule by approx. 6 - 12
months. Apart from this, the Project is still working on the establishment of the iDEWS preparatory
committee by finalizing the members due to the transfer of a focal person in the Limpopo province,
which also resulted in the delay by approx. 6 months.

The Project is required to accelerate their research activities for the development of epidemic
prediction models for pneumonia and diarrhea. The Project is supposed to move on to the research
activities for linking up of the climate prediction models to the infectious disease epidemic models,
followed by the verification of prediction performance as well as its lead time. The Project, in
parallel with those research activities, will shift their focus to the practical application of research
outcomes to society in the Limpopo province (i.e., the development of iDEWS operational guidelines
and subsequent verification of its operability). Accordingly, the administrative organizations in the
Limpopo province such as the DOHL are supposed to take leading role for the activities for the said
application work in tandem with the South African and the Japanese research institutes. Meanwhile,
it is anticipated that the iDEWS will be operated as a part of infectious disease surveillance system
and/or disaster management system in the Limpopo province and/or at national level; therefore, the
Project is required to follow legal and ethical standards in South Africa for the project activities
aiming at the application of the iIDEWS for the said systems. For these reasons, it is strongly required
for the Project to strengthen the management of the progress and the generation of outcomes further

after the time of the Mid-term Review.

(4) Impact

The following positive impacts are confirmed and expected by the implementation of the Project.
SATREPS Project puts greater emphasis on the practical utilization of research outcome of projects
to society; therefore, the Project clearly describes the expression of “as a precursor for further
application across southern Africa”, and the climate-based iDEWS model(s) for better control of
infectious diseases in southern Africa are expected to be applied by their self-help endeavor after the
end of the project period. However, in order to realize the application of the iDEWS to other
provinces in South Africa and even other countries, the Project is required to prove that the iDEWS is
functioned properly as a part of administration system, and also, to complete packaging iDEWS
operational guidelines, resource analyses (e.g. human resource, operational costs and timeframe) and
other necessary elements for the application of iDEWS by the end of the project period. Further, the
whole project activities seemed to lag behind schedule by approx. 6 months. For these reasons, the
Project should accelerate the project activities after the time of the Mid-term Review under the strict
management of progress and achievements.

Meanwhile, the positive impacts derived from the Project are as follows: 1) Relationship between the
decadal change in the precipitation in southern Africa and the malaria incidence; and 2) Utilization of
the database of hospital inpatients information for other researches; and 3) Functional enhancement
of the Tzaneen Malaria Institute.

(5) Sustainability
A self-sustainability as well as a self-deployment of the benefits provided by the Project can be

expected to some extent as of the time of the Mid-term Review.
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Political and institutional aspects: The political importance of the implementation of the infectious

disease countermeasures based on the results of the relevant research (based on the reason) while
enhancing the technological capability of the development of climate change prediction models and
infectious disease prediction models in South Africa is expected to be strongly maintained up to and
also beyond the end of the project. The political sustainability of the Project is expected to some
extent at the time of the Mid-term Review. However, the activities of the Project must be carried out
carefully towards institutionalization of iDEWS while obtaining advice from the state organizations
and legal advisers such as the DOH and National Disaster Management Center, keeping in mind that
the iDEWS is to be operated as a part of the Administrative system.

Financial Aspect: Given that the iDEWS is included as a part of the infectious disease surveillance
system or the disaster countermeasure mechanism, the budget for the continuous operation is
expected to be secured as an Administrative system. Since future adaptation of the iDEWS in other
provinces and neighboring countries of South Africa is considered in the Project and packaging
including the operation cost analysis is conducted as a part of the project activities, the information
required for the budget plan for continuous operation is expected to be provided by the Project.

Technical Aspect: the technical sustainability of iDEWS can be secured if it is operated as a part of

administration system at provincial and/or national level. For the sake of that, the Project is required
to develop operational guideline of iDEWS with high feasibility, which meet the function and
responsibilities of administrative organizations as well as the environment of health services in the

Limpopo province.

3-3. Factors that promoted the attainment of the Project
(1) Concerning the project design
No major promoting factor have been observed as far as the project plan is concerned.

(2) Concerning the implementation process of the Project

Many institutes including the implementation institutes (14 institutes in total) participated in the
Project. Frequent communications and discussions were held via e-mail and telephone within both
the research groups that are engaged in the development of climate change prediction models and the
groups that are engaged in the development of infectious disease epidemic prediction models. These
are the factors for achieving smooth implementation of joint research in remote mode between South
Africa and Japan and for acquiring the research results as described above.

3-4. Factors that impeded the attainment of the Project
(1) Concerning the project design

No major obstacles have been observed as far as the project plan is concerned.

(2) Concerning the implementation process of the Project

A South African research institute could not do assigned project research fully due to various reason,
whereas they provided great help for the capacity building geared to students in South Africa.
However, the JICA expert stationed in South Africa strongly support the activity and owing to that,
critical effect on the progress of the Project was avoided.

This can be recognized as a hindering factor since necessary input from the South African side has

not been fully exercised.
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3-5. Conclusions
As of the time of Mid-Term Review, the Project has produced many research outcomes which lead to
the establishment of the iDEWS. The iDEWS is expected to contribute for the infectious disease
control of malaria, diarrhea, and pneumonia.
The Project can be highly evaluated in terms of relevance and effectiveness. For the relevance, there
are high consistencies with both South African and Japanese policies on the science and technology
as well as the policy of national DOD to strengthen the infectious disease surveillance system and
strengthening preparedness and core response capacities for public health emergencies in line with
International Health Regulations (IHR). For the effectiveness of the Project, the development of
prediction models for malaria incidence is on the process of the verification. Inpatient data has been
registered into database through the efforts of the members and will be ready to analysis with climate
factors.
The efficiency of the Project is moderate owing to the unexpected external factors, which caused
delays in several research activities but those are managed through efforts of the project team as of
the time of the Mid-term Review. The sustainability is expected to be high since the Project provides
the sustainability as well as a border deployment. In addition to the scientific achievements, the
Project has achieved significant human resource development, especially for young researchers and
students in both South Africa and Japan.
The South Africa — Japan collaborative research has produced several important findings obtained
through the newly developed SINTEX-F2 seasonal climates prediction system and analysis of real
climates observation as follows: 1) decadal change in the rainfall (precipitation) in the area of
southern Africa on top of the annual or seasonal change; 2) a strong correlative relationship between
the said decadal change of rainfall and other decadal change in sea surface temperature as well as
pressure that moves eastward from the South Atlantic Ocean to the South Indian Ocean; 3) in this
regard, the Project points out that the possibility of positive correlation between the decadal climate
change in southern Africa and the malaria incidence in the Limpopo province with 3-month time lag;
and 4) preliminary analyses that climate drives diarrhea show potential successful application of
iDEWS.

3-6. Recommendations
(1) Development of iDEWS
® After the time of the Mid-term Review, the Project will focus on the activities for the practical
application of the research outcomes to society (i.e., the establishment of the climate-based
iDEWS as a practical model in the Limpopo province). It is envisaged that the iDEWS is
operated as a part of the administrative system such as infectious disease surveillance system
and/or disaster management system in the Limpopo province and/or the national level;
therefore, the Project should develop a proper collaborative relationship among iDEWS
preparatory committee members such as the DOHL, the DOHL-Malaria, the TMI and South
African and Japanese research institutes, with the support of the external advisors such as the
national DOH, the NDMC and the legal advisor.
® The Project should perform resource analyses (human resource, necessary materials, costs and
timeframe) for the operation of iDEWS based on the test operation in the Limpopo province
when the Project develop an iDEWS package for the application to other provinces in South

Africa and neighboring countries.

Xvii




® The setting of alerting criteria, the administrative countermeasures based on the prediction
information, and the responsible organization for the operation of iDEWS can be different in
accordance with diseases. Likewise, it is envisaged that the way of prevention and control as
well as treatment can vary in accordance with causative pathogens. Therefore, the Project
should consider additional input of expert(s) with sufficient knowledge and experiences of
infectious disease surveillance and response for the development of the operational guidelines
of iDEWS.

(2) Development iDEWS for pneumonia and diarrhea

® Since the development of iDEWS for pneumonia and diarrhea is lagging behind schedule by
approx. 6 to 12 months as of the time of the Mid-term Review due to the delay in developing
database of hospital inpatient information, the Project should strengthen the progress
management to complete the establishment of iDEWS for all 3 target diseases by the end of the
project period.

® Pneumonia as well as diarrhea has a correlative relationship with climate. Besides, the incidence
and casualty of pneumonia as well as diarrhea are overwhelmingly higher than that of malaria in
South Africa. Therefore, the rationale of the development of iDEWS for pneumonia and
diarrhea is secured. Having said that, since the prevention measures as well as treatment will be
different in accordance with the type of diseases and/or causative pathogens, project members
should reach a common understanding of the definition of “pneumonia” as well as “diarrhea”.
Further, the Project, at the initiative of the iDEWS preparatory committee, should carefully
discuss evidence-based concrete countermeasures in accordance with the prediction information
with the support of specialist(s) in consideration of the context in the Limpopo province.

(3) Securement of sustainability

® The Project developed several models for each “climate prediction model” as well as “infectious
disease epidemic prediction model” for linking them up to develop a “climate-based infectious
disease epidemic prediction model”. Some of the said models are supposed to be handed over to
the South African research institutes; thereafter, maintained and even fine-tuned by themselves.
In order for the iDEWS to be utilized continuously in South Africa, the Project should start
discussions among relevant organizations on the maintenance of iDEWS; simplification or
unification of the models can be one option.

® The Project should continue the capacity building of South African researchers through the
collaborative research. In parallel, the Project is expected to raise capacity of project members
in the Limpopo province for the reinforcement of infectious disease surveillance system through
the project activities for the development of iDEWS after the time of the Mid-term Review. The
accuracy improvement of the information from the infectious disease surveillance will also
contribute to the improvement of the performance of infectious disease epidemic prediction

models.

(4) Verification of applicability of the climate-based infectious disease epidemic prediction models in
light of the application to other provinces and neighboring countries
® The Project intends to apply the iDEWS not only to other provinces in South Africa but also

southern African countries in future. The Project has already commenced discussions with the
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authorities concerned in Mozambique, sharing the border with the Limpopo province; however,
the Project should verify the applicability of iDEWS to other provinces and/or neighboring
countries using currently-available data.

3-7. Lessons Learnt

The Project is implemented under the framework of “SATREPS”; as a matter of course, is aiming
to apply research outcomes to social systems. In practice, the Project place a priority on the
generation of research findings and outcomes which will be bases of following activities during
the 1st half of the project period; subsequently, will shift themselves to activities for applying the
research outcomes to the social system in the target province of the Project during the 2nd half of
the project period.

In particular, the Project is planning to perform the verification of operability and applicability of
iDEWS (a major outcome of the research of the Project) for the application of it to the social
systems within the project period; accordingly, administrative organs of South Africa (i.e., the
national DOH, the DOHL, the NDMC, etc.), in addition to the project research institutes, are
anticipated to take leading role for the project activities as envisaged users f iDEWS, especially
for the 2nd half of the project period. However, it took a longer-than-expected time for the Project
to organize an iDEWS preparatory committee comprised of the said research and administrative
institutes, resulted in the delay of the Project to some extent as of the time of the Mid-term
Review, though the need of the establishment of cooperation cooperative relationship with the
administrative organs in South Africa was pointed out in the ex-ante evaluation report at the time
of the designing stage of the Project (the detailed planning survey).

A lesson learnt form the Ist half of the project period is as follows: though the implementation of
preparatory activities for the practical application of research outcomes to social systems in the
project period is considered to meet the principle of the SATREPS, the Project should do stricter
progress management than usual for the establishment of a robust collaboration and/or
implementation system of the Project in advance of the verification of research outcomes, in case
that not project research institutes but rather end-users of the research outcomes such as

administrative organs are supposed to play a leading role for it.

XIX







B1E HELE2—OHE

1—1 RAEHREOERZ

<7 VT RTHNE, MR EOREEREIL, [UEOEH), BAEMICIEZ T =—=xBR R LD
RAWFEF BAEHORIR - BRI ER EOFHEB O BELZ T D REMENRH L Z ENRBINT
Wb, 77U BIE (LT, 7700 Efd) 2807 7V il iz o Xk 57
MR B OERICHEICE L SN TWD, L LR s, KELE) & BYMERBORE & oK
MBS R ENTW RN, 0 BERHBEBIRA B FHNCGER S D Z e eroTloiz®,
LA FE D EYMERAT Tl &2 W7ok R IT4 B £ THEEL TR,

fth 7 . HUER AR R kS E B R i 15 71 (Science and Technology Research Partnership for
Sustainable Development : SATREPS) D #FufilA CHElii S 4L7- JICA HiltHh /1 TREEE TR & T~
UAREICBIT2IGHT e Y =2 ) (2010-2013) X, M7 7 U B & BAROHZEER O $FAF5E
ICED, BEOESWKELZE T A7 & (SINTEX-F) ZB¥E L7z, TFEE7 7 ) BT 5%
BEFHETVE S LIS LB ERITO RS 27 L0BE Ty =7 b)) (LLF, TR =
Tl b EET) I KoTu vl FTHELERELS TR AT A0 TRIVERE FIZEH
HHEEBIT, FRTY T U T, FHRMER L OMEIZOW TRBEE BN EE S YR BT 5
¥ 5 > 27 & (infectious Diseases Early Warning System : iDEWS) D4 & & H MEDOMRGFEE H )
& L. SATREPS OF:fHA T 2014 4F 5 HIZBSA STz,

AEFEMOFF L E 2 —FETIE, M7 7 U ZAIBMREE E AR AT r Y =7 b O BIEER
FERRBESEE T DL EBIC, Tryo7 FOEY B OB R 045 % O J5 P D0 THERR
L. AAFH L Ea—REECRY L0, BREMTEET LI EEAMNET 5,

1—2 tELE2Z—0DBM

PRV E2—OHMIZLLTIZRT B0 TH D,

(1) Ymy=27 k- FTH%A > < U2 A (Project Design Matrix : PDM) version 1 (f}J&%&
BEORIR 1) ITHESWTHES L L E 2 — L, §Hl 5 THE (1240 TAZME] [#hEeE) T4
YoNT N KO TR ) OFMMEMEICE > THERE R TO Y ey =7 N OERE % FEH 5
Zals

(2) 7BV =7 FORRREKOBEEICKT D IEEZER L O EERE BRETT 5.

(3) EROGHHERICESHNCET 7 U AL FETEY O e Y =7 MR TOIEE &I
DN Tk T 5,

4) 2o 7ay=7 FAEROYGERD Z—/S— T — )LOERICHATT-IEEZITI & & b,
VB UC PDM O RLE L &1T 5,

(5) AFRFMVE 2 —MEEICHE/BRETBY L D5,

1—3 ARLE2—FREAD A V/N\—

HFE L E =2 —X, JICAM 3/ KO T 7Y il 34 OFHiZ BN &R THElE L7z, &FPHELY
Ea—F—2 (LLF, TbEa2—F—24] L57) OBKIZLLTOEEBY THS,

REB.ET 7 U BICBT HEMFEAICIL, SATREPS DM D 727 T H ARE N TOHFE 2 X1



LT 5 ESEAFZE RS IE N B AR E RSB 3 #4E (LT, TAMED) &L F29)NE JICA OFEET 5
TR A & FIRFIC 2 2 OFEMZE 7 7V ZIicB T 2BEMMFEE ICIRIE L, B o miEE
179 &b, B S AFFRIEENI T D H R 2R B E 21T o 72,

<H A>

24 75 7 K 4 i B )RS 1

HE - i | &F = JICA ATHIBRFEHED Heifr sk amtk 2016 £ 9 H 24 H~
2016 4510 H 4 H

WA | NI BERR | JICA ANFEIBREER fRfdss — 7 —7 2016 4£ 9 H 30 H~
PRIESE T — A A 2016 4510 4 5 H

PR | H bk E— | BB ARBRY—E R AW SRR | 201649 J 18 H~
2016 4510 H 5 H

<7 7Y >

K 4 BN O g
Dr. Isayvani NAICKER Chief Director, International Relations, the Department of Science and
Technology
Mr. Ben DURHAM Chief Director, Bio-Innovation, the Department of Science and Technology
Ms. Manti MAIFADI Deputy Director, Office of the Chief Director, the Department of Health
<AMED M >
1Y 5y By K 4 B & AR A 40 ]
& G R | JEE TRHE | AMED  [EIBREREES RO BF [E BRR A BN | 2016 4R 9 H 28 H~
WbFSE LR ERFEHEFE T n s T A A7 1 | 20164510 H 4 H
B
[EBRE R AR R Bk
FRET - B4 | AF SO | AMED [EBERSEE EEGEEAMIERR  EE | 2016 429 H 28 A~
2016 410 A 4 H

BIMFEA 1L 2016 49 H 19 H225 2016 4E 10 A 4 HICEE L, A MRS, 1> FEa—, 7
Yy NREESEOEETEL Ea—2Em L ((HRER ORI 2.).,

1—4 7oz bFORBREH
ruv s FORRAE L TICRT,
() 7avzz N 201445 A 12 H235 201945 A 11 H £ T 5 4/
2) Fav=zs NER ATV =7 FOFREHEZUTOLEY Th D,
—7uv=l b A L7 Z— FEEE (Department of Science and Technology : DST)
NAFT 7 )aP—HMF—7 - XA LT Z—

' SATREPS EYYE/SE 7 0 Y = 7 b Ot EHH & OMERRIZ, 20154E4 4 1 HX Y AMED ICB® S,



—7navxl b RKFAKXA VT Z— R (Department of Health : DOH) {z= 4u % B35S
HF—7 « Z AL 5Z—2

— 7Ry bRV JEHER Y AT AR TS ' % — (Applied Centre for
Climate and Earth Systems Science : ACCESS) v ¥ —k

—F =7 T ALY = RIBERFABGFEANZEST (LLF, 8w LEEd) WEDHYS
5y B it

(B) Ymv=r NERMMKE T 7 U RO E AR & R T,
D mM77 U Al
ACCESS, 7 7 U I [ESW 9t a2 (South African Medical Research Council : SAMRC) |
77U AR - TR RE#S  (Council for Scientific and Industrial Research : CSIR) .
SEAR YR FEET  (National Institute for Communicable Diseases : NICD)?, F§7 7 U %Y
— B A (South African Weather Service : SAWS)*, U R AMREE (Department of
Health-Limpopo : LDOH) ., U V' RAMEER (=7 U 7 TRi%f#& % —) (Department of
Health-Limpopo, Malaria Control : LDOH-Malaria) , 77— "% 7 > K% (University of Cape
Town : UCT)., Y »7RAKEF (University of Limpopo : UL), 7L kU 7 K% (University of
Pretoria : UP)3, U = > % K% (University of Venda : UV)®, ¥/ — 7 K% (University of the
Western Cape : UWC)
2)  HAM
B e ONEI N ZE B8 VE N WREARZE B Fe A (LN, TJAMSTEC) &3#29)

(4) MEBRF AT v Y7 bOESEN, MENREESRE L. TnEnm 7T 7 U Al
RO E (46 4). VU RERMOMER (F9540 FAN) Thb,

(5) 7verx=2 KOEK
81D PDM version 1 (201448 H 6 A, % 1 [H&FHFEZES (MK, [ICcC) &3 T)
THAR) IREND 727 FOBER (PP A, R, FH) 2L TFISRT,
B AFFE NGO Tr Y=l b~OEN, fifESME. SN R GEEO T OMO A X,
MFEERONE 1. LTHRMEN7Z [PDMversion 1] &M= &,

TuYoZ A | FEET 7 U I~ T 72 BT & LT RYYE )R O 72 D O &K E TR

HEOWIE R S 2T AT VRIS ND,

BES A 1
Frio<Z U7, ik, FRNEICOW T, KREICES W BT THE 7 v
WIS D,
AR 2

2

o w a W

Ry — R FF—7 « FA L7 Z =5 Lz, ZTHICHE-> T, 2015 4F 11 7 10 IZB 2258 & JICA O T TR

£ (LLF, TMOUJ 7)) (201445 A 12 Aft) 2EETH-00WiEEFs (LT, TMMJ &5Ed) ZROV b Lz,
2015 4 10 AIZBMESNZ8 2B JCC THT 7 U A A v x3— L L TEB I T,

2015 4 10 AP S N5 2 [\ JCC TET 7 U AMD A v 3— L L THEB I T,

2014 4F 8 AWCBAME S NT2% 1 [\l JCC THEWH MBI BRI T 7 U Al A v R— L& LTARR ST,

2014 4 8 A SNZE 1B ICC THT 7 UMD A "—L LTEBENT,



ST RN EE D W T Y MR BRAT R S8 o 2 7 & (iDEWS) O iE 5t
DY UREMTRESND,

Bt 3

iDEWS O T HIMERE & AN EIES N D,

&)

1HE) 1
1-1. JEYSE K OVRAEZ BN B3 2R & RO A & 7 — 2 /RIS v A

T L O

1-1-1. BIHIOREEEH > X 7 AR EE X O BIEERENLH/E LD
~ 7 U7 BRENTRIEDOT — X /ME#RET — X X—2{T 5,

1-1-2. T—HFX—ADWEDOT — & % N TEEB OB 540 X %
TERL L., SREX G A N ERET 5,

1-1-3. HAELEY A FHNOaI 2=2T 4 THEEBOBRBREVARER
(s T2 Nnb0EET), BEERITICHEOH HER
T8y (FATE R L), WARE OKE., KRG, ~7 U 7
O BFHRPMER &) OFEEZFHEL, T —FX—RTHAA
b,

1-1-4. 7 7 U KBV — X (SAWS) LN 723 E#% 2> (Agricultural
Research Council : ARC) 72 & ACCESS /3— M —#BH L v |
REMER OCIER MBI NERE T — % (WHEERE) 2 AFT
Do

1-1-5. AHEDICEARNKGBIA T — v a v 2RE L, EENTHE
KR A NNORHNRET — 2 2 ET D,

1-2. RGRBOREBFR/ARFE, [BELE (KR, BE, BNERLE) OB
FRME D fi# A
1-2-1. ®RIEEBOFRER/AIR & RMEEE O BEE 2 BR80T I

DRES D,

1-222. =7 VT E [BELEE), 2 LT, v 7 U T RER/ARHREL
O ERET D,

1-2-3. VY RAMO RS ELES E, = =—= 2 5iEE (ENSO)

A v REXA KR —/LE—F (I0D), HEH X A R—NLE— K
(SDM) 72 & OHIERBIE O KL B BLR & ORI Z 59 5,
1-3. U U ARAMOBIIEFATIRIL A KR Uiz~ Z U 7 g, FHIE DG
FEECER S L <X, #EHET L OB%
1-3-1. 7 0V 7Ra b 77 8O FORRYEET /v (FrIC &2 B
L) ZLE=2—95%,
1-3-2. =7 U7, Wik, FTHIEOREARNEIEET VR NHEFET VE
B R E X HHIERT B,
1-3-3. T—HF RX—=ATELNERIEDE A & K OHIH & T — X /1
WMEHANCTET VO TRIMREEZRIEL, T LVERET S,
1-4. RR-MEREAET VE AW EEREEE 1> 27 A (SINTEX-F)
O E (PR E O B, TR SO R 72 &g e, T30 —
NEIM O & #E5%)
1-4-1. ZEW &G ENL., MEA X —2kE, T —XFE1LIC L 381
K5 20 b S 728 o SINTEX-F 2B %15,
1-4-2. BEAF0 SINTEX-F °® 7 7 U 5 OKAET T V5 O AR B Lk %




1-5.

3-3.

3-4.

3-5.

3-6.

LT, AHKBEESTFHETLVONRL T AKX TFTIED,
1-4-3. SINTEX-F O#iERRHZE T HIE®EZ . /1FET /L (WRF) 0%t

FFREEHWCRMICERGELL (XU A= 7),

ZOTRIERER e TR OB EIT S,

1-4-4. 158) 1-4-3 E M BEAERHIC, kSR HE o KB 7 — % (58 1-1
V) LoMAEkEAE LT WRF T /LVEERBERT D,
RIS W=~ T U T iR R OVF FIE O G E AT T30 7 v OB

¥

1-5-1. 158 1-2 O GRBOREBE/FFRE, [EEH), <7 X —Eo
BIGRIEMRAT A5 R 2 I £ % . YYIESE - HEEHE T L L B RUE
BETPHE S AT D& #fE S8 T, KEICES W I RYERIT T
WEeT VEERT D,

1-5-2. T — ¥ X—ZATHL N ERHFOKPEIERITST 7 7 L
A F—2NERERNTETALOTRMEERIEL, T L%
TREET S,

TEAT T30 % $524 3 2 RERRSO WA /72880 17 6 H 2 5 90 2 Ak TR
ESWTHRREITHMBE e Elck 2 V) AR ARM iIDEWS A LR S
2ENL T B,

TURNT LA 7 ERIEREDDOEEERET D,

U VAR AN O REGIE JRAT R AE AR E T E R ET D,
EMIERBETIE, 77 M7 b A 73 @ s & P RITE), HFRis
HET7 4 —~ vy b EAME A ST iIDEWS EHEH A ERT 2,

U 2 ARAIN T iDEWS ZlRiEH L, iDEWS O T HIMEGE & OGEH M %
P %

U URBAIZEBWT, BEYET 7 N7 LA 7 E RIS & kIR ITED
AR DHL BRI Z Eh T 5,

iDEWS 728 U VR AR D JE G E %R R E T B A2 o3 D 72D O Ff
O HHE=F YV TFHli AT NEAERT 5,

FIRATRE 7o iIN & U < IEZBEE ORYSERAT T — % . KAEME K OFERUE
PEBREE T — % 2 T, IDEWS O fAVE A2 MiEEd %,

N <CBEE ~ iDEWS OEBICHEIT T, M7 7 U b CBE O &AL
HORYYER R A Y T T, MMRAEEORE LIS L LY
—rvay T EBET D,

B 7 7V I OKEEECREGER R 2 H YT 21TBE ., FREFDORM
1R &AM~ iDEWS EBIC WIS 7 Wik 2 Bltad 5.




H2E HHLEYa—0FE

2—1 SATREPSIZHE TS 7OV FLE2—DRBBHIZDNT

SATREPS L JICA (2 X 2B COH G 17 v v =7 FEMith 51 & AMEDIZ X 5 HAREWNTO
Bty « MPBORFZE SNl L CHEE S D Z 2D, FHlTEB E O RS NANI, B
HIFRAS 1T JICA & AMED 2, W H L TES D,

JICAIZ7 vy =7 MEFEDO—BE LT, BUNRERE - IFERKRE LB O D% &3t
[f T, ODA HF¥ L L CTHFEIZE T 2 AMERK, i) &k OB BT 2 'EOBLE O
FE (L e a—) ZEMiT 5, 72, AMED [ZHIERBUEGIRE ORI E 4 D FERE. Bl
KHED W EOBLE D BARENK O FEZ S D - EEREER 2RO 21T 5,

2—2 LEa—F&

HR L E 2 —i% TJICA FEEFM AT A T A4 5 2 i (2014 45 H) KO TIICA FEEFEAR -~ >
K7 w7 (Verl)] (201548 H) IZh» CHEMI N7, FiE - Ei 7 v 2 OMR L 5 T H b
AT O oD D BARI I FiEE Et T D7, FHliax M, HERfw - 7 —% ., fHRE. 7 —Z U
HEHEZOWTERTRLE [FHMEZ Y » R ((FEEEORIER3.) Z1ER LT,

LEa— - F—=2DAUN—=FF M 7Y v RickS3&, v ¥ —s3— K (Counterpart
Personnel : C/P) #0304 BIMRIERI . JICA HPIFICH L TEHMESA v a—2FHEL, 7
BVl hOLVEa—%EE L (EEEHREFIIMFBERONER 4.2 28),

PCM D ¥EIZHIY | H#H D PDM version 1 IZHESWTHEOERE LG D70y = 7 3k
ZRER L. FHl S HE COFMEAT 21T 272, RV E2— - F—A%, FiEREZERLE =
—WEEICRD £ LT,

2—3 FM@mS5IEH
ARV E 2 —IZHWZ7HME 5 THE O 2 DL FIioRd,

FEA 5 TEH BE AR

Y 7unYx/ hOBEE (PDM O7 Y=/ FEE, EALEE) BN, ZHEO=—X
EARELTWD ), EHEMOBOR & HARDEBUR L OBAEMEIXH I E Vo
7o, 7 e vy FOIEYHE] 2HET 5, L E 2 — ToO Y I,
BUR « ERBICE SO TREIEEE1T O,

Ak PDM @ 7oy =2 FOMR] OEMEGNE, 200 [Fev=7 FEE] ©
I EDORERE O OWenE AT 5, TR L E 2 — TORMMEFMIL, B -
FAEICEE DSV THRGEEEEIT O

AR Iuave7 O TEAN] HhoERHEIND TR ORELZRET S, £BEAD
AAIVT &, BOWMYEARFT 5, FE L E 2 — COMRMFEMmIT, BLR -
FRRNC IS W TIRAEIEE AT O .

P2V TuVel REREISNZ SV AT DEEE - BN EAOREERTT
., LV Ea2—TOA )7 ML, GRG0 LB « RIEEMEICIE U CTRREESE
EEITO,




BIPKET Lctb, e v=2 MERICEDEENFRINDL0E 9, HAL
FIBIZME R BREZ A oo, Fav=y METHOBNIEEO B L& R
T5, WV E2—ToOHEREFMIZ, TH - RIAZICE SO TRIEEE 2
179,




FI3E oVl bFOERELEHE I o EX

3—1 %A
(1) B A A G2
LLFIZ, 2016 - 6 A RFERO T B Y =7 MIXT 5 BARMN G OEAEZRT GERIZME
BELOBITR 5.2 5 M1),

fi Bk A

HARNEHFE O JRIE EMEME . Aft 24 (B - ERARBRS, EBHE). 42 A/A
MR AF 144, 13.8 A/H (JE~ 415 A )

B DA WA : BEYRSRERZEE, AMSECAN TREEE, ~7 U 7 2kE
OIS TR — Y Frar a—& Ry 7 N =77
E (H8EF3,373 5933 1)

SAEAFFEBE O~ | GEFAE 12 4

Wil - BT 7 U iR E A T RNCE T AT A Q4. A
FH18HM) RO TrY s FABY URY T AR - R ETEITAEE
(10 4. A&k 80 HHD

AFRBHE BEtAE 34
HHENE

—HERE#H > A7 & (Geographical Information System : GIS) % H\ 7z
SR GUIE fen bR 53 A7 U AE AR 0 72 3D D fEEH - BOMEMT 15 0 Bam & £k (2
4. Bk, 22 AHH)

— JEYLIE DR & KRG T — Z [ O FH BT 12 B3 5 w0 R
PrFEEoMm & 25 (1 4. JAMSTEC, 21 HH))

B Hh T B EA TR E ¢ 1,203 7 5,061 H
—2014 4EJE : 389 )5 9,227 {

—2015 4% : 593 5234 H

—2016 A : 220 J7 5,600 1 (FLiA%H)

(2) FET 7V AN FERE
PLFIZ, 2016 4E 6 AR Ay =7 MTHTAET 7 U BN SOFANERT (ZEH
I BEE OB 5.2 5 R),

R B A

C/P L& Gt 46 4

1. XfEHER > 27 AR RIS HtE v % — (ACCESS) @ 14

7 7 U W EFERE#ES (SAMRC) : 12 4

77U AR - TR stsE#s (CSIR) : 6 4

E ARG sEET - (NICD) @ 14

77U AR —E 2 (SAWS) : 6 4

U URARMNRESR - 14

U URAMEEE (=2 U 7 PR E L #—) (LDOH-Malaria) : 2 4

N kv




8. r—74 K% (UCT) : 34
9. VU ARFRKE (UL) : 64
10. 7V hU 7 K% (UP) : 24
1. Y= &K% (UV) : 44
12. W7 —7RK% (UWC) : 24
it % e OV A 1. CSIR }¢ ' LDOH-Malaria N7 11 2 = 7 | e it A~ — %
2. LDOH-Malaria !N %R 2 ~— =%
3. 77V BERNOET T Y =/ N BEEEE OB O
4. Tuv 7 MNIBMRT HFIH AR/ T — & EHR L ORI
5. CSIRINT L ELFHE S 2T L0OffH
Bl by B 2 UURFINTOT 4 — v RIERE, ABREEHRT —F X— 2Dz
DORRE, 77U C/P EHANRE - K@, eyl MNEEHIIY
HREAES, ey NEREITKEREE | BRI B
AR S O A BB e &

3—2 JoTzy hDEHE

(1) 7vvy=2 MEB)OFEK

RRICRD T Y2 s b

{EE R 2 LT IZRT,

e !

Fric=Z U7, Mgk, FHRFEICOWT, RUBEICEE S W IZEYHERIT FIE 7 V3 S D,

i @

EERR S IH

1-1. JEYE K OB Z B 2 B3

DA E H MR Al & T — X MERIUG T 2T L OREEE

1-1-1. B RAENEHR S A T A
%E%m DB EH|EN D

Sonbd~7 V7, MREOT
F7“®7‘ X IEH T —H X
— 2T %,

« LDOH-Malaria & 20 138 C GEZKRES v & W -2 W
AT 1998 LD U VR RIND~ T U 7 HBREFET —
ZEWNELHNHY 7 hEHWTT =4 _X—2{L LT 5,2016
3 ARAT, K8 HIENRBEINTVWD, T—XIZ45 Kk b
HEMEN TS RIAARTH D,

« FHHER OMRIZET 57 — 2 INEIZHONT

—SAMRC & ACCESS FE T/ L —H — « T =HIR D7 9
=JRBE D AR B EEHRA 28,000 £ (2002~2016 4F) OF
— AR A~DOBGEEGHTHY ., T—XOMNEm EE¥
(T—H2 VoV TE) 2EETETCHD, T —HX—
2A61E 2016 4 10 HEIZITK T TE L RIAHBTH 5H, WIS
LT —F RX—=ZAD LR LK O THIE DT — & 2 L CfE
A+ 208, BESTENLD ORBOMEEITHR TE 220,

—F2, 77 TARNVIHREOBREDOT — X b7 — X N— R |8
mL w3,

— ACCESS 30l H IZ BB 1E2 B FHRIE M Ol 28 D IF 44 T D4
WeERIE®ME 6 T~8 HIEAFLTWD, 7o, Wbizs
LW EOBRIER 2 K3 57 —& & LT, IEEE (—K
HoaX7IR) WeEaoT—%H AT LT,

s TV TICET AT — 2 _—2{UITEFRICER LB, T

JHIE & RGO T — 2 X—2 X, 7T 7V I ATEENE B F




MATRE & e o T IAE L D BTz 2 L0, IRl — R
DIEMDOEFCAEEICHRE/MZE L TWDH Z LR EITLY, TE
XVBRbLR6 WA~ FREDENNPELTVD,

1-1-2. T—FR—Z2D@EDOT
— X W THEBROMERE
DA EAER L, AR Y A
NERET D,

cF— 2 _R—2DEHR A VT, LDOH-Malaria & #WfiZ~S U 7

B SERE A 2 E LTc, 7 ¥ = 7 M3mmRIc kS x
PR GBI 7L — 2 — - BT XA EE LT,

© FHHE M O RIZHOW T, 77— _— XA N5ERKRFE . SAMRC

RN EETRERESMXEZEKT 2 TETH D,

s TelE L, fEBRESAMICRE 2R Y BRI, EEOZhRMEE

EREL, ZJb—F— - X7 MK Zxf Gl e U, LERTHA
ZITHZLELTWVD,

1-1-3. AEXNRY A PO
2 =7 4 TEBEBORERK
CAEHRE (s Tining
DEET) . BEYERITICHE
Db HERTE (ZETE R
). mAERE OKE. KXE
g, ~ 7 U 7O B FEGTME
mE) OFEEEREL, T—X
AR 2 ZHBR A D,

- LDOH-Malaria, SAMRC & OV#JFix, 2015~2016 4F3 — X &

D7 L—HF— e FT=2XDaIa=T 4IZBWT, T 7E
WEB~7 ) THERZK Yy bR AW EIEREME~ T U T R
R OHEZK 500 oI =7 FERICH L TR L
7=

< F 72 X TOR B A RN EE P (Indoor Residual Spraying :

IRS) FEfRBLUC BT L 1w a i Lz,

T U T (N F T ) OFREEERE A 2015~2016 £ —

R UNCERE LT, WOBE N DI EBRE4T 9 7200 DI
ARREUCE T, B HRARPIMESE O RITIN TE TRy, B
e E Tl. @7 LDOH-Malaria (26 i =0T — &% 2o
TN—TOMWERREO LV E 2 —%IToTWD, 7ok, KITHEIC
B 2 IR YERITET VOO TER<, LA
iDEWS O FCTPBRixREITHIZOOERE L TIFHIND A
AHRTH D,

5. SAMRC IZa I =2 =7 (|ZBWVT, 2015~2016 FF2 — X

NBGYETAT IR B O B 2 ERATEHR, KI5 THME D
AT DMAERE, KRR EORILOFE 2 Fii L
7o 2016 £F 10 HIZ 2 [ H O £ F2hi T E TH %,

1-1-4. 57 7 U hABY—E A
(SAWS) R REMIFEES
(ARC) 72 & ™ ACCESS /{— h
TR LD REEROIER
EVEMBIRIBREE 7 — & (MR
WwE) # AFT 5,

- BAbF, JAMSTEC & ' UL (&, B 2B L5 REBMT =4 &

OHIBRIE 8 72 EOIER B IERBIEREE T — & 2 1 % 5
AF L, BFORKMER-ASET VE HOICE R ELE T
HE7 /v (SINTEX-F) ®@E A (SINTEX-F2 OB%) LR
iE S R B 53 AR PR R TS F L 7=,

s F 7. KEOH BT — Z 1% ARC KT SAWS (2 L 0 it X

N5z EEEELTWEN, ARC ST — X DO H 1355
Nieinoiz, SAWS I DWW TIET — Z 1R M B 72 3K A1 E
VL EDOERIA Do 7243, 2016 4E 8 HICRKINFifE S, 7—
ZANFRBERRIL E 72 o TN D, 7B, M EBIHT — 21X ¥ Y
VA=Y 7 EnTRE TGRS oD, 2
DIEHEN SINTEX-F2 BIFZ Db DITITHE L TV,

< B, SAWS X7 e Y MBS UNIINE 1B T hH o T

ML 2015410 HOE2MJCC TFryx7 FOFEEHEEE L L
THEBENLTWD,




1-1-5. ALY AL SE
BATF— g o ZikE L.,
MAESSRY A FANO BN
RET—2EWET D,

- 2015 4EF TIZ. ACCESS. LDOH-Malaria }x OVEWFIL. HEIKS

BEE 7T A2 EREAMXTHL 7L —F— « FT7 =D
PR (Z iR E L. [RBHZ1T-> T 5,

< 2B, SAWS O ELNAREOM FENT — X 1XE T 7 U A

ELEDANA=LTNDIOICKHL, 7rY=7 FTRE LB
PEITHAEE SO RE T — & 23 SRR I T &
Do

1-2. %F S0 BB oD Fig FR =R /4 05 3R

Sfees (KU, R, BERER L) OBERIEDMRY]

1-2-1. ®F B OREER/FR
REZAEEE OB 2R
FISHric kv fHET 5,

- B\BF & JAMSTEC (.

1998 FELIED ) ARFMIZB T H~F U
T RE L R E L OB 2 EMORRIIF G TR o TONT
L. BREERHDZ 2L L, BERICIZ, =T 07
BEHLEESF L E—7 RO U N T T E ORI E K OTEE &
DIEOFHER, ~L—OWHIRE & OAOHE (7=—=%
EDOEDOHE) ZHLNICLTWS, £2, ZhboBEMED
ZHI T & OfRMTS FERE L T2,

% & FRUE DR L RIBEEBOBEIC ST, 7 — 4

N=ANGER LIRE, LELICHEZBRGT 2 TETH D, L
MU, RS2 D15 b7 R B O R FE 7
— & 2 O T ARBIBIR ORI HE R B 13, WESNTZT—2 D
FMCAA T APIFET DI EE2BELTH, —EREDHE
BIFR D FE 2 R DR E /T D,

1-2-2. =7 U T & K Zs
#B, LT, 7 U TREE
HIRREOBBRERET S,

CIEE) 1-1-3 TRLEEBY . ThETICY T U T A A iR AT

PITAHREICHEINTETCELT, v 7 U 7T H I & KEAL T,
ROMELER L ORFHEIZ OV T OMATIEFER TE TRV, 2016~
2017 v — R LBETHSEDO~ T U 7B R R T & &
9. MHBAMAT 2 3T 2 TETH D,

B, Tuvl NIV =o~F U TR (Tzaneen Malaria

Institute : TMI) (2B W T A TEREEEZH O ZKRELIOAEF
DOEAEVEZ AT A U554 2015 4E XL V0 BAAE L 72, WFZERE R~
VT HATTROBEET VHEICHEHSND RIARTH 5,

1-2-3. U VR AM o Fy R 28
f e, T =—=3 FEH
(ENSO) oA v FEEX A HR—
JLE— R (I0D), HiEH & A K
—/LE— R (SDM) 72 & D HuEk
HEOSEEBH S & o
AT 5,

- JAMSTEC (% SINTEX-F2 Z i\, U URBINE STl T 7V

HHIBORHEN T =—= v WE L A FERAE LA R—L T
— RE OB A R—VE— FOEELZ T5H5Z L2 50
L7,

- ¥ 72, JAMSTEC [I5MEBH T — % DTG, Muk7T 7 U

Hilsk D B K BN REI AT OH 2 EE) 721 Tide <, 10 FBIE T
Do DEBLTWAZ EEHALMNILE, 72, SINTEX-F2
ERHWIZMEHTIC LY 20 10 FHBEO L EThIE R K FEHED G A
v RPFEICHRET D <E & VEE AKIR O 10 FRBAE) & o) <
FHIBIL CWA Z EHLMNE 7o T2,

B, e NI, BROEET 7V A HUIE To 10 FHL

DEMEEE &V RFRIMD~Z U 7 BE AL OIEOFE
BIFROWREMEZFE M L TRV . P L B = — Wl TR 72 fif
Mra gl L TV DB TH D,




1-3. U RB M OEGEFATRI A KR LT~ Z U 77 ik, THRUEDRRBUERIL S L <X, #sl

7 )L OBAFE

1-3-1. =Z U 72l oo
BEFEDORGYET T Vv (FFIo&
WCEE L7Z) AL Ea—9 5,

ERPIEREMHE DO TRIET NVIZZL OFERDH Y . BEDRK

YER A & ST — 2 IOV TR R HE T 2 et T L
L. ZFEIFERBSR R CITBYYEREMH ) 28 TE£B
TAHZ LK OVMELZHR T 2BEET AR H D, B L
JAMSTEC 1%, ~Z VU 7, Wik KO FHRIAEIZB T 5 BEARF DY
EFADLE2—%{ToT,

s L E2—ORER, MREOTREICE L X, KEET 8

LTCTHoT-, —FH, =7V T7TWCELTE, v X <=7 KPR
ETN (=T VTHRATOEEET V) POIRELEZHHEET L
BEEH Y, TORNTHELH LV VECTRI 7 /Vid, A
WOAERELEBEL Ty, #EELa 27 L, v 7 T4
THM &5,

1-3-2. ~Z U7, Wik, FHIE
DA I T F L M O E
TV AR B F TR AERR
T %,

« BF & JAMSTEC (%, ~J U 7 Y55 0 W R 51 Jo ONZE [ R AT

FIRIC, VURRMNOBEELRIBEZZE LW SO OREH
EFNEEE L, £7-. FiRD VECTRI EF VICKR KT %
EOEBETNVOREEITo T,

< ' 7 7V A ORERGIE AT E T VR ST 50— TR

(UWC) TH, HARMOWFIE E T LT~ T U T HiTOHEE
FIVOBAREIT > TWD, ZHIE TIZ 1 MO % EBREE
WCHRELTEBY, 1 BABRETTH 5,

< 2015 4E 12 HIZEIFIZTEWFE JAMSTEC &R OET VXY

L& BB L, BAMIBFTERER (BAF, JAMSTEC, Jul K%%)
DO~Z7 VT WATTHET VOMWREIZOWTHRE L, ek, &
BT 7 IERIE T A EE D & TIRIEREE R O FRIE L OF =
ZEE L TER L2 T ATk, RIS 3~4 B CaEEEE
BD 15%MELL LD EFOTRIREE 78% % 2k L T\ 5,

iz & TRUEICB L Cld, 7 — 2 N— A EHIRE. fatET

NOBFEZRGT 5 TETH D,

1-3-3. =4 _R—=2TH LN
JEYLIE D % A 1) & K OVET ) &
T2 MEREHNTET LD
FHIMEREZRIE L, T L2
BT 5,

<7 U THATTFHRIET VOBRFE 1T > T 52U, JAMSTEC,

UWC TiE, L a—Kpa TR AMET —Z 2 AWV TFH
MEREDRREE & BT VO L FhE L TV 5,

K. FTHEICOWT S, T —FRX—ANERKE., T /LD

TERIZ 5] S fe WV THEREDRRGE, 7 /L OBz £l 9 2 FET
5,

1-4. RRAMEER ST T V2 0T mRELE T 27 & (SINTEX-F) OmEfL (THKE D
M b, TR RO R @G E e, T — NEIR O R BIEE)

1-4-1. ZEE B E L, WE X
XF—AotE, 7—FREEICE D
WHIE R B %\ | S 7 g
@ SINTEX-F # B33 5,

1-4-2. BEAE®D SINTEX-F 0 7
TV OREETFTALVEDOMHEA
el A L C, RS E T

« JAMSTEC (%5517 SATREPS 7’1 V=~  CTBA% L 7= SINTEX-F

ICHEEDE | MBOWKOREEZE L, &FGRELLZHRO
SINTEX-F2 % 2015 fEIZBA3 LTz, = DR, A >~ REETHE
BT DB XA R —E— FRGEO TRREENGEST D & &
HiZ, M7 7V A OEMBEKED TREEDE L,

CBHBEBEEIR T LTV, A% bl sk BiFORBEET v

L OMALRERE L, THIAFALOMEZTTS,




HWETNDNAT ZAZEKT S
T2,

cE7-. 7T 7V B AIRFFERERI O CSIR &) UP 1% JAMSTEC &

TLTCHEBISEL#H TH AT 2O EIToTEY .,
JAMSTEC & D1 HAHLH I AT & - T B & fkfe L T
)

B, HEOTHETAEENL, MEO~LVFETVIZLD

T TN TRHERET DV AT LAOBEEITO) 22N
HELTWD,

1-4-3. SINTEX-F o i Bk B f5 Z=
#HirHEHRE., DFEET L
(WRF) #Et FiEEZHWTH
I SR ELL L (X7 R
r—0r7), O THERER
TR O EBLEIT O,

1-4-4. 58 1-4-3 L FHE/EAR
(2, R HUE O SEBRI T — 2
(&) 1-1 £ 0) & OfEA Mg
%18 L C WRF E7 /L% @ E
b7 %,

« JAMSTEC & CSIR 1. SINTEX-F O MiBERIRAZSE T HIE 2

10km?> O Z PR T 22X A —0 I LT,
JAMSTEC & CSIRIZZED NN E T v A lr— U v 7T VO
RRALFE TR LI 2 A, BRI ORBEZZ T HHET 7
U I OKIRCHEKEIZET 2 THORBER M EL TS Z L%
R L7z,

s EBHIT, L E 2 —BEE Tl SAWS oK G FELEIT — 2

FMAREL 2ol Z &b, PHLVE 2 —LUBRGEEN D OB
W7 — 2 2 o BB — 2 S LT 22 PRlMERE
TR — R & A Lopm B 7258 2 ke 3 2,

1-5. [ARICHEAS W= F U7

i % K OF N ARDIE O ESAE BEAT T ] 7 /v D B %&

1-5-1. 58 1-2 O SBEEB O R
BE/AFRE, [UEEH), N7 X
— [# D B AR ME AR AT 6 SR & B E
Z. BRYEHH - EtET L &
KEREEE T AT L%
HAE S H T, RUEICED WK
YERAT TR T VA ER T
Do

= i

« B\F & JAMSTEC 1%, J1IFHIZ O v A r—1 o 72 X » TRk

ENERETNT — 22~ ) 7THITPHET L LRS-
[RIEICEES W=~ T U THAT PRI T V) OB % 2016 4%
K VB L 7=,

- 2016 4E 7 AICEWRIZ TEWF & JAMSTEC & O T IKElic o

W2 JEYSE AT TIE 7 1 ) OHEEIR I O fER 0B 3 0 BARRY
7R FEREFNERL S AP DWW TR A T o722, FRI L E 2 —F
SRCHERE L2 ET VBT 2 R ITH T,

R L E = —RER TR 7 7 U 2 IFZe RS & EE o 7=
DO BARR 72 L FEFFEOHED FH, & D K ISR 21T 5 2
ElZOoWTOWEIIRB I TV, L B = — K
S A7z Scientific Meeting & FZU1 0 12, BARY 22 s 23 B dd S U
HRIAHRTHD,

1-5-2. T—Z_XR—=ZATHELNTZ
it B A O R E AT T
v NTvA T —2/EREM
W CE T VO T I RE A R GIE
L, ETVEHREST D,

C AR = ERICRMET R TV EIRGYERAT T RIE T

OEFET HEOFME DT TCENIE2~3 VA TR T TEd L
FIAEHNTEY ., IKEICHES W2 YEFRIT TR v ) O
FAEAEPTIE~T U T E2ARICEKET D,

R B OTFRYEIC OV T, 7T — 2 _X—ANER L., 17T

DIZODFFTET VIR T LR R T, PRIT—F L 0
fiti, WEOT —2 2 7o T RIPERE DO RGE & AR 21T 9 TE
Thd,




% )
BTN FE DU 72 R R R R
"5,

TR > 25 A (iDEWS) OEMEEA U o RRMN T E S

SCER )]

R H I

2-1. AT T Z 124 5 2 kA Hk
ROVEAT B FAE W M & YT
DR, W E SO TRE S
ITHOM#E2 I p Y AR
JN iDEWS AL B4 % T
HET 5,

- 20154 10 A2 iDEWS 38 A ZE B 2L 720 O Wik 23 B kA
Eh. BT 7Y AL BAM OB ERERT TR LT, 2016 4E
4 HICimEOMIZEER T 2 BB OWH@EITTHOI, EE K
(TOR) £, ZEEA UV RN—DBE% % Efi L T\ 5,

< HUFFSClX, LDOH (=7 U 7P RS s et S E
TRUESRT Y E 2 &) . LDOH-Malaria, TMI, A7 1Y =
7 MZBMLTWEEET 7 U RO HAROHFZEE BN ER A N
— & LT/ 23— bhENTEY, DOH DY T Y E | EHE
S EE B > ¥ — (National Disaster Management Centre :
NDMC). B§7 7 U B ARMEAH= (Public Health Association of
South Africa : PHASA) K OVEMERER (Legal Advisor) Z4MiT
RAAP =T DHTFETHD, BELOCLFEREEILE 1 B
HEESBEEIICRET D TEELE LTNDE, FRL E 2 —
FUCHME BRI E LTy,

- Y= FTIELIDEWS 8 U R E M RF SR IZEF L
NWDOBETFDOITE Y AT b (=g T U AT AT AR P EX R
VAT LIRE) O—HELTEEINLSIZIEEZEELTND D
L2256 (iDEWS D BA%E X DOH RIEREAM DT K/NA ADTF T,
FEW 72 iDEWS O —H% —TdH 5 LDOH 2 EERBIIZEM T 5
eSS TV D,

22. T NI LA T EERNE R
BEDIEMEERTET D,

2-3. U AR AN N D R YL E i
ITIBERERICEFEERET
60

2-4, EMIERIBELFE, 70 b
T A T ERERED &R
TE), BWBET +—~ v b,
% 2 5 ¢ iDEWS #EH

CHEEL TN Y YRR MNOFEE R R —0 BE)F B o
2k v, L E 2 —FF T LDOH X° DOH, NDMC 7> 5 0 A
VR — DRI R AT o TWA R TH 5, YT E TIX
Y Z5 B 213 2016 4F 3 H £ TITRRAL S U Em 1% s o KLk
TELIBE DOIRENL 2016 4F 4 AN DMET 2 TETH O KEED
BB TWD,

c A UNR—NFEERESF 1 b iDEWS HAUEHEEE S A U VRR
INTHRME L, BYYERAT PRERRELE (T M7 LA 7%
WEEte) REEEEORER EOEMEHOERIEEE~T Y
TOBLRGT DI Lo TS, gk, THIIED iDEWS iE

e E AR 5, PR SHERIC ST b . &R T BN 35 < U AT T E 7
SBFE RS LT L CERT S T ETH D,
R 3
iDEWS 0 T HITEAE & 3 Mk 28 E3E S %
W o i T

3-1. U 2 RFRIN T iDEWS &3
BRE M L . iDEWS O Tl fig
ONE FME A G 5,

- iDEWS OEREH (58 3-1) K OWL EFIM O Eh (5®) 3-2) .
iDEWS OE =X U v 73l v A7 AERL (WFE) 3-3) 1TEA S
TR LI BICERT D TETH D,




3-2. U UARFMIZEBNT, G
JET U N7 LA T R E
L X RATENIC LR 2 ML B AR
R 5,

° %%ﬂu+

TIX20174E4 AN WAT L CIREIBIA T2 Z Lo
TW5,

3-3. iDEWS N U > R R M D ik
Yuiie ef R R E T B 4
THREODORHMEDOH 5=
& v TR Y AT A& AR
15,

3-4. FIFHATRE 2N & L < 1%
BEIE O RGIE AT T — & . &
PR OER M BRE T — & &
JAVNT  iDEWS i 1 2 faiE
T 5,

° %%}Jn+

o« JEE) 3-1~7EE) 3-3 OFEEIZ L Y iIDEWS O F R RE & 3E H

FERES T, MM SCBEE ~ O YLD RGE 2 £ % T E T
5,

TiE, 20184F 1 H XV EMTETH D,

3-5. M CEEE ~D iDEWS D
ERICHT T, 77V 0k
[ D &g 25 Bl R0 gk Y iE kit 3R &
YT DITHE . WIEEEDOH
rFEEXNRE LT -7 3
v T EBET D,

< ZDIEMN

«F7-, 201541 A 28 HIZ

CINFETILT B Y27 FTEHUTOXEI RV VAR T LART —

7 ay TEE LT,

— Xy I FT7 RV L (FERR 20148 A1 H, &
it : ACCESS, $Hpr: 7L hU T, XM&RE: 7uy=/ b -
AU N—=ROFERE. ZINEK - 424)

—U—Zrvavy7 (BIMERK 2014 45 10 H 1 H., Tfé:
LDOH-Malaria 2 T8 SAMRC, %t : 7L —& — « 7 = %t
5% LDOH K UBLHI IR BIfRFE Bl = X = =7 ¢ UK,
SINFEL : 32 4)

—WFgE AR YT A (BIER R 201545 1 A 1 B, E4E : 2,
BT R, ®%FH M7 7V AR ARAODTa Y =7 | -
AN —=ROBMRE . SINEH 504) ZRELE, 2B,
RV ARDU NIRRT 7 U B RE S B,

—HWFgE AR Y T A (BIERRE 2015 45 10 A 1 H., Tfé:
ACCESS, 5T : 7V MU T ®KGBEH . Tnd=r b A
N—ROBRE., 2MEE :324)

Zt. ACCESS MOV UL R EMIC LD/ 7T 7 U HIH

NOELREORAEEZRHRBIC LIV F v —2 U —X (3 HIE)

% 2015 4= 10 A B LT,

SNy R T LICHET 7Y

RFIEE D KA Lo 215 L, B H IS S =/ T

7V J1 BAFESLIAA  (Southern African Development Community :

SADC) AU AN—[HKMEEFZHRICT B =T b« A /N—)0

Tl RN LT,

3-6. T 7V H ORMEEE
JRYIE R R 2 Y 9 D1 TECE
o E % O BRE &~
iDEWS J& B [ 1T 7= Whik % BH
BT %,

s WFFERCRCTR IR DO HL Y £ L OERE L AT L. MIN~D I H

(IS 7R & FE i T E T H D,

CUPITETIE, 20184F 1 A XV IE#HZHMBTETH D,




(2) EFDERK
1) AR

AR 1 OERE &2 LU R IR,

(R 1]

Fric=Z U7, ik, FREICOWT, RURICESWIZEYHERIT FIE T V3B S D,

i 1=

K

. AT RFRHI R R E TS,
Xxwioﬁ%ﬁib%ﬁﬁ
%5~ 7 U7 iDEWS 723BH3% &
nTwns

T 7V H - BAREME ORI T~ T U T AT FRlE T L

DBAFENEF 2 HE D BTV D

BRI, BT 7Y - BRI OB C R T E L

DFAFITNEF I HED 5N TR Y | BAF72 TREE 2R L7oKiE
THU Ry —=V T H R LTz,

cSfETHE <~ T ) THAT TR T L O RS KON iDEWS & LTO

BIRIEEIIB B R LEFEEREOERLENRBDO SN TWE A, L
Pa—Fal LTCoEEL LB RIEHAE:Z 2 bNh, 71
Vxl MK TE T PESINTZIEBRIZIRT TEXDHRIAAT
H D,

1-2. #& T ReEEAMRE ALE TLUT,
YY DX O TRMEEEZRT
5 iDEWS MBI SN T
W3,

. AT RFRI R R E TS,
zmio&%@% Ex AT
% FHIAE iDEWS MBE¥ S h
TW3,

L E 2 —EFS T Y URRMNOBRRT —Z OF —F X —

AR REBIEL TR Y, Mk, THIE & b iiT FHIE T VR
NG TE TV,

P L2 =R T, BBURPBEE~T FREOENLLEEZS

NBHDN, RSN OHELER T, Mk, THIES LRIEED
PR & OV Z RT T — 2 2B Tnb b, 707
WATTRET VIO ) 7T 2GR LT, AT RO 720 Ok
FET BB IIRAENM TEBTE DI ENRATATH
Do

CHREE 1L TORLEE BV RAETRIET VITBRBDRERL TS

ZENG, eyl MIBKT £ TOMAK IDEWS KON HE
iDEWS BEFIZ AT C, WFIEiEE 2 45 TETH D,

1-4. C/P W93 T % iDEWS,
RRYLERBE - BEEE. AR
TENTHS AT b, [ELEH
&Y (2 B T D IR R S
N, BT LE2—0bh25EK
HAGEIZZENZEN 4 Ll R
WIhTnd,

- L E 2 —fEE T

. BEIZ IDEWS ICRI L7233 1 #h, R
JESCER - FEFHE T LI %Lt L 2 %%wﬁﬁﬁ%w/xf
LT /LN A BEEODH D EEEMEICEEINTND

c P VB 2 =R TRAE T ORI WD < o %U EPF'EJVEJ

LI S IEB ORI > THIZE < OFFZERCR D AIH S 4, [E B
7R EMREE 2B L TRESND Z LB RIAEND,

JAMSTEC IZ CSIR & /1 L7

5. HEKZ B8 L Tcm g AL U 728 OO R -G

BETNVERWEEMSEEE THIS AT & (SINTEX-F2) OBZICERZI L, M7 7V

A1 DR I DR L 73 KIg
Rt gl (X R r—=) 7

X 2 M ER AR 2 E 7 I D
B L CWB, e fT

m kL7, £7. SINTEX-F2 [T
: K 10km? F2EE) 12

LT, M7 7V W MBFERERE & KETHIE T VOB EZIT-> Tk, £ATHLED, &

D&
BETH D,

(ZREGSEBRAT T 8 7 /W A& T ez R 9 2 2 BIRRY 2 2 B G L 72 B




7, EAERAT FHET ABRBICE LTI, ~ 7V 7ICE L TEBBLRIERHTH 5
W, FRREOEMETHRLEEB VMR L FREICOWTIR, HET —2 07 — 2~ —
ZAEDN G HIEHE & D KIEICENTWD 2 &b, WATTRIE T AVBBENIGTE THRY,
LU 6, RERFEORBREFGE 7T — % X° OTC ILEREEREET —# 0 b iX, ik,
THIE & bIZRRT — % (RIBKOBEKE) L —EOMBEBERIH D Z & 2med 5 T
RBHERBBEONTWD, o, B —7INOT—F A HOKIRDS 1CEAT2 LT
FIRE BAE RS 20% LRI 5 L O TSR BRONTND, 7ev=s MIZhb

DHRZIEIZ, PV E2—DIBEOET ABEMELINESE, 2017 F3 AEZ O i
R TOREYIERAT FHET VORBEKR T T HTETH D,

B, TNE TOMEBRITEYSERIT THIE T VB, KUEEE T AT AB%IC
BRI L 7= 2 rim SC A E B EMEEIC 14 HBEL TWD, S%IZINE TOMRET —~ 2

Zy B KOV FRE AT THlE T VB iDEWS BRI
g R UH—F), WOERER EOMEDOREENEREINDS D,

b b EMGE (AL —
L% BEELL D

WFTERRR DN EMEE ISR KR SND Z B RIAEN D,

2)  ARKA2

R 2 DEERREE & LU ISR,

[ 2]

SAET RN H ST B PR BRIT Bk > A A (iDEWS) OIERESHN Y o R RN THEE S

o,

i =

K

2-1. L v a—F TIZ
iDEWS EH¥EREE SN D
EFshTna,

- ZNETIZIDEWS EAREREEX LD RiFIlcmiy CE7T 7 U h

il BARBO vy =7 b EhuHER T2 Bl O FaTH a2 35 S 4,
TREEIND AU N—FCEARNENER STV D

*LDOH D EZEA L N—DREFELH Y | PR L E 2 —FRTIEE

BEA U N —DOREMRHEREITO TCWHEBETH D, A /3—
DHEERE. B 1IREESZHEL, BEEAOHEHEEORE S
15 TETH,

2-2. 2017 4 10 A £ TIiT

iDEWS R &2 Y AR AN
DOEBRY B THRITI LTV
5,

- iIDEWS " Z B2 OIHBETRB B e FHERE D BEIEN D b

TW5, £, KB TR ES O T2 EYE AT T 7 VB R I1T
FRICHR . FHRIEICOWTITFE~1T FREELE L TWHIRHWT
H 5D,

- iDEWS ZHE SN ERITIEFBLE L7-%IX, ERICEH L TnD

77)7#6ﬂmwsﬁ%h%@%&%%%%%#é%mf%
Do

FruYxy FOFPEIZERE 1 O F T iDEWS O L 2 A RREOAIHICE T 7V
B AREMRIN LB EH L TEXT-, a2 o 24FEBENS T IDEWS EFEE S

DEESLIZ AT 72 e 22 1R % |

CBHE L7-. LDOH CTAZa Y =7 hOEO L 72 H AR

BEICLD, PRV E 2 —FACIREESR AT RN R EHZED TWD L2 5
Thsb, LLEns, ZESOEHBHIPERINTWAEZ D, AV AN—RHEET
EWE., Y= MI IDEWS #HEZEE SO F CEMABE OIS THEE &2 IE 3




HFETHD, 728, A2 3—21F LDOH N EARE 72 Y . LDOH-Malaria, TMI 72 XD U
VIRBMD A AN—IZET 7Y R OPARDO S 0D =7 NSRRI A CiE R
SNLTETHD, £z, FEROMM~DREHR IDEWS T AT LADO—fET 52
& & RBAIZ, DOH =° NDMC JEERM 2 E bR —2 —L LTZMT 5 TETH D,
i d7. SBITAIEBRFE D MR R ORFIED T D OIEENZ Y 7 5, FEHRT L
AY¥Y—HLDOH 21T L& Lz URFAINOBRERBEOEBEE L /b2, 7uv=7 b
EERELTEBBDR6 THREOELBHTWAZ L LEEL, LOVRER oY=
NEPEBRNMLE L 72D,

3) A3

B 3 DR 2 LU IR,

[ 3]
iDEWS O FHITERE & EHMENFEIES LD,

& = EE AR L

3-1.

2018 4 5 J £ TIZ., | - iDEWS TPHIMERE & & HMEREA (308 5S35k L 72 212 FE ka4

iDEWS O T #IVERE & 5 HIPE 23 LFETHD,

U AR M T oEAKERIC X
DEHE STV D

3-2.

2019 4E 2 A £ TlT, « iDEWS DN LB E -~ w72 BfR Y% )R & O s

IDEWS O i <o B [E 2 55 o fth HIPERE & I PERFB R (IS SN D TETH D,
OB TOEMAIEN LD~ |« LInLAans, =7 U THITPRIET A O TR Fvm b 2R
SHERERICE RS TY 725 RICmT T, 7 r Y =2 MIEF B — 7 ORMEE KO~

o

FZUTRHRE X =L WH IO ROV THE#EL B A L TV
%, PV E 2 —FHESIMIZBHME S 415 Scientific Meeting (213,
EF U E—I b REBEAARBERRE M~ Z Y TR T 1
77 LDOBEREEOZIMBAETEY . kO iDEWS @@ & & 07
Wz T CORRBREENBG STV D

TR 2 OFERRE ] CTRLEERY . BRI TIX AR 7 iDEWS BIFIZ AT 721G 8%
UURRINTHBESNTELT, L E2—DRBIZLVRER e Y =7 MEBEFRO
FTCTruvy=7 MEEBIDIMEINDLERH D,

. FEAEDOEMRIUT R LI LB Y | BEE~ iIDEWS #H & HE I A7z /) o W]
MO VWTEF =7 OBRY R EWEARGB I TWD, £z, ERNOMIN~DIE
HAZ&HEIC, 7zl NI~ TV THREORAEDNRESN TWELLT~T U TAMET D
)b« FE—=IZ DN T SAMRC R ET — X OINELZHB L TEBY, ~7 U T7HiT T
WETLVOFPUAFIAZZNLDOINOT —ZE2HHL Ty MK T £ TSR
ETHZELTPELTCWD, REONTHIEICONTH, lHr—7 e T o MoT—
RSN D AFHERTHY | I ~OEHEDRIER FIRE TH D,



(3) Fm¥ = b HEEDERRE

[(Fry=2 FEE]

FEERT 7 U B ~OuE I T 72 06BR T & LT, REYE X IR D 7= 80 DS T RN FE S 72 B8 o

AT KETIVRELSIND,

& AE

EEAK L

I 7ay=7 FRKTET
(2. IDEWS, B fEEF HEH = X
2 3l o Mkl ~ o BB BRI A v
EEREF L E LT ARy =
fbshTnd,

2. 7m vl MIMKTET
2, iDEWS 28 (EYLIEXIE D)
V=& LTHET 7Y HOBEF
BEBICIR RSN TV D,

cINFTOT R Y= MEBIRERLE LT, PE~TFERED

BIENH DR THLZ LG, BRFATTr Yo NI
& T ETIZIDEWS EBHICHT Xy r— b . 7 7V D
FEYER R Y — v & U C ORI~ DR R B3I 7 S
D00 FIARZHEIIREECTH 5,

Zu vz MR, FIC TR EE A FARE LB O ML A TEE O L Th
SR, RV E2—LIEIZY VRRMNANTO iDEWS ERIEE O BT HITERE - E A M
DR, MINLCEEE~D R D7D IDEWS 7Sy 7 — ke & BFE R ota 3 (K
B PRSI SN R E I L AT L OFEHET V& L TORMNL) D72 OIEEND F.0
LD, EORD, uv ey MNEBIT—Y—L72% LDOH % 7 7 U #I1T BB 0 5
WY —=H 2y IPRF—F =y IRREEINDZENMETHY, FFEC, 6 W AREDE
NLROGNDLZEND, Try=y MIBKTETICET VORKEE 3 DOXGIRET N
TCEMRTDHTEDOICIT, BB RERERZITO 2B RkDOLND,

WIS O MY THIEHRIZES V72 LDOH 72 & OITBUSE O ki, EB D iDEWS
HEHOEEME R SIXEB T IR RS, . FICHES FTHIEIC W TIE, £ORKEIC
Ko Tl ELXERENBRDLAREEL OV | AT PRI ZES W7z BRI 22538 it 0 FE %
FIEOWREIL, RYIEF—_ A T X« L AR A5 7025050 - BB A A LT-HMAFE 0%
AbME LB LR,

fh5, K7may=7 FTik JICA Hifith/1E LTHT 7 U H OEYYE R ICE T 5 BEH
RREREZRINT 2 2 & LRFIC, MRERIRIECAMEREZITI) 2 bk bitd, Lol
RS, EEELFEZEE L COBUETIEE T 7V OB O HixE< . A a—n -
N— =L LTHFAFEEZED TWD, K7 Yo7 FTEHPH L E 2 —F CIZBRICRE
ZE)FHIE T VBRI TRYERAT THE T LB THE 14 MOFMR L EHEEL TR 45
BHLEL OWRINBESNDZLEDNRIAENTND, ZDZ &1, SATREPS & L THFZEALE
ZAIT 2 BRZ 72 5 7200 Tl < TR E O e BB O BFJERE ) O 1) &2 RIE 3 5
LD THDH, PRIV E 2 —DIEIZ IO OFFEAERIZE S\ T iDEWS B AZ1TH Z LI &
0 U VRN O JRYIE R R K E R R D D BT AL RN e &N D Z E R ENn D,

3—3 EmIOtRXADKIE

(1) 7vv=2 MEBHOER
INETRLTEZEBY, KUEEE THIET VI 0 0 5 I FTNETIER L



TEY ., ZHETIZEE 11 MOFERGmR D EBEEMFEICEEINTND, EZL, Em7T 7Y
ﬁ@%%%ﬁ%%&bf&%of%ﬂfwkAm:#%ﬁ#éﬁ@%%ﬁﬂﬂﬁﬁgﬁiﬁ
WF—2 % ANFTTHZEEMEL WD, ERICIT 2RO e/l tncal
o iz, HEBT — 23R BEEE THIET L O TRA X VORAECERT 5720, TV
BIRICITEE L TR > T, FfLVE 2 —FERTIRY UARRMANICRE L2y =7
kD B EVBLAEEE R SAWS OF —Z BRIHATRR & e o 7o 2 e b U VAR ARMNTZ T TR <
M7 7V A2 tom EREBNT —2PFHTE L5 Tn 5,

TR U, EYSERAT TRIE T VBRICE L TiX, w7 U T oW id BB T RlEFIC
EHLTWDINR, FfEtT7T —F 07 —F X=X L, TOT—FZIEH L THEEIND
Jifi 2 & OV T HE O URAT TRHFHE T VBRI FE~1 FREOEIENRELT TS, Ll
WH, FHLE2—KRTT = _X—=2ADBEHEETK TIZESWTEBY, Yry=7 b
RALTTIEL 2107 4 3 AEE TIIEME, THIIEZ N ZENIZ DWW THAT FHIE T V&2 R T
HERIANLTNS,

fti /5. iDEWS BAFIZIMIT I HW\HEZ B S ORI U v ARMAT e =7 hoERN Lo T
W A OREEIZED, PRV E 22— TA U N —DORKETEEMICH D, PERED
FENNELT TV D,

u)fmvmﬁb&@k%%%W@:i::&—yay

EBERO KRR EAT O T DICHERET 7V I OMEHENERF S, 7ry=2 b2
BIA SN T BBEE TIZ NEDSMW\WKUV#7DVI7F®¥m%%KWK%ﬂ\
NDMC, JUMNKREDHEH BT L 7o o7z, ZhiCk Y, K7 e v=7 s OEEEIZ/ 5
W IR & B O 7 7 U IRIT 14 B6RE. HORMI 3 BRI AR 17 BB & e o 7,

Z VI DR YIE 4y BF D SATREPS 7’11 ¥ = 7 D7 THIERIMIC BB N £ < |
DR ZD 5 DN Z D0, FICKRR TP T N —T D% T ED SATREPS 7'
Tl MO BRI TER Y | ﬁﬁrﬁwﬁw%f&%$77Uﬁ’%fbfw
LH7a vy NEEREE (JICA EME) O T8 EigRE LD, Mgk ala=r
~ya/#ﬁﬁém1wé_k#%\_mif@@@7uvIﬁﬁﬁﬁﬂ%%éﬂf%t
Zxohvd,

(3) A—F—v v I EKOAME

KoYz 7 MTBIMLTWHET 7 U B ORI . k%®ﬁn%%%ﬁi ED L
AUUIZELTEBY, BARPZEEE A 2 — - X—= | —& L THKFREMRELZED TS, L
MUTRING 2~N~:yﬁi~&%ﬁ%Lk%%w&%@%fw%mmfﬁﬁ%M%Tw
BAFEICIT B ADOWFZEEBEEN L H Y . F7 7 ) DA OAR 70 V=7 B L
WBHFE . Beffrm E~OBHIZIEF ICTE W, LR > T, TNEN OB R ZnE O
FeT —~ CHMMICHEEZED NG, W77 L Al EOBEEN R WETT TR
email R 72 & THEITHIRA T RN ARG #2833 2 & [F R 72 & % %)
WIICER L TWD 2 Enn, HRAMEEGIZ b DA —F— T ROESEEITIER I
BWEBEZHRNRD,

L Lent, Yayzy MEMYYNE O T 7 U I AIBFEREES & B AR 7o 8 o



T, eyl FNCEBTHMEONE « BIISOED HIZHOWTEREROHEIEE N H 7=, 7
0y >/ MNERT IO THERENEOND LR, PRV E 2 —fETIEIEBE
e fEITME L TV D,

fit5, RIRD L FBY | FHE L E 2 —DBITRBEEEN DV TG R > A7 LD
BRI 2 BEMICITY) Z &b, LDOH 21X U & L2 VARBMNOITERE O A —F— >
TROANENSHRBLS BEIND I EBROOLND, B, EH) 3-5 TRLIEEBY, T
VxZ MIFHLE2a—FETICET 7Y D TEL O VR T A, UV—F T ay &7
S>TWb, T, VYRFAMTEBLIZLVZ Fr— U —XER2 84 U VRRIN O RELRHE RS
DRI Y =7 NOWIEEBRET L2 L 720 (iDEWS BFEC Y AR N TOEANIZKE 22
BLEHIfGZFE CWD Z RSN, U URFNNITEREO AR 70 =7 b ~D
aIy hAVRBEIFFTE D,



FHAE FHbAER

4—1 mufE
Fuvxs FORUMERINETHEFSNTHS,

(1) M7 7 U BB 2HREBBR - B INBORS S — 7y b —T D=—XLTuy=y
N BAZE D — it

7 7V &Gl T 7 U D E CIIEYIE KR E LTEBRTH D . FHIE K 0%
X7 7V BZBT D S AR O LA 2 KK (FhZiv, 21.4%. 16.2% : 2007 4)
Th2, ~T7 UV TICOWVWTIMORET 7 U BiEE L b & X<HBE SN TWDE R, £
YE= IRV AT O~ T ) TIRIEEICEEZ#E L TWLM YT 7 U VAR, FRICAK
TaY el FPOKMGHILTH LY CARFINIKAREL LT TV TR 272368 TW
5%, ZO XD IRIITIH N T DOH (T THREEFHE 2015-2010] 0D 72 7> TREYSEE X 5K O AL %
HER7a 7756 [—REES—E X IAEDT, BRIEYT—A T 22T LAOEER
FE B PR H R (International Health Regulation : IHR) (211 » 7= A RM A EOBREAFRE~DIiF 2
EXRPGRE AL ZHEET 5 L LCWnWD, £70, M7 7 U WBIFIZE AR E OB RN ) 00 5
iz EH LTI Y, 2014 4 DST &AEF 7 7V U BARKRMEEEA LR THE L7 “South
Africa-Japan Cooperation in Science and Technology” D72/ CH T 7 U I TOFRMFEHAGH
IZBIT A JICA OFEEMHSS SATREPS O&E | ERATT IS Ll A2y =7 FON
Kb ShTnsg,

bz s, Kol = Ne@UET 7V H - BARERIIIT O 2% O ik )
A PRI (BFZER RO 72 &) IS W RER R 21T HOAR T e =7 FOHM
EHET 7V I ORBEBOR, BHEEEINBCR Nc=— X o—FHiEm <RI TWD,

(2) BADOEG#tE Y27 FEHEO 3

DNED ODA FEHIFB W T HEEXMN R ZBEFR L TEBY . 2013F 6 HOE ST 7Y
BT (TICAD V) THE SN BRIR'ES 2013) O BLAEMKER & 725 TREIEITEh G
2013-2017) CTHBYYES RO BEVEN LD TREND & L HIT, [AEZHIT T 2 HD fA
%Y X —TITH ZEDEEMELRENTWS, 2016 4F 8 HIZENE & #u7= TICAD VI THE
Rz TFArbEES] T, BHRES) KO TBIE{TEIEIE ] 1% 2019 F£0 K [E] TICAD
FTHYTHD Z ERHERIN TS,

F72. TICAD VI ([Z[F THME KRERFHEIFEMIC L > TIER S zizs TR - o
JRXR=2a rDNTT 7V REENTIIE TAMERZ@B 2T 7V I OFZENAKED
M) KON THRZEBH I DR &t 2R ~E It X, £ ST SATREPS OHEE T 5 b
DTHLHZEND, K7 v=s MIDPEORFEERALZEKIC BT 5260 TH S,

Lo T, K[UEEE TN KRS W RYYE R E R S AT LD 2D ST AT n U x
7 M &L DD EOEBREEBOR I QN B E A A R & O —EE b B,

7 UNDER-5 MORTALITY STATISTICS IN SOUTH AFRICA : Shedding some light on the trend and causes 1997-2007; April 2012, the
Burden of Disease Research Unit, the South African Medical Research Council
8 World Malaria Report 2015, WHO



(3) RUEZEE) TN TS T JEYSE X SR IZ B3 5 [EBRAY R IT >\ T

WHO (3 #i BRI IR 72 & D RARZ B ANEILE 72 & N DEEFRIZ 6 2 BT O W THRIR D4
T A BRI R LTV 5, FFIZ “WHO Global Programme on Climate Change & Health” (2016)
DI TRELEE L EFIZET 2R FRRNAHEL Z L OBFEFEREZ R L TWD, LIZR > T,
A7uPxr ha@ L TREEEE~T U7, Mk, THUE & OMBEBRCXEAZ B I
W EYSE AT TRIE 7 OB, TR HIZ IS ATER 72 xHis 72 2B 3 2 B2/ o4
I, 2oL REBRNERICLEN RS bDEELLND,

SERPR BRI E S BYERIT PRIET VOB ITFNIC L OFEMFEIC L £ S
NTVLR, THIEFRZ EEOITH S AT ASTEH L TO2603IE 72 <0 o0 A o Tl
[ CREBE O @ W R RO L FE A T T 7 AT FE DWW T B E X RSP E X R 7 7 U o
T T, EERMICHRAIOFF 2R T 2 Z L1285,

(4) FEhE 7 1L w1
1) fEEZKA TR Thidk) kO TFHE] Z2xt5 L& LT iDEWS ZB% T2 2 & O
(AR L

THfiZe | XM ORIEMEED 1 DORETH Y | FHEBROBEGELISMNT S SEFIMEM% 72
RN DORKTHRAET HHE1H D, FERIC, TTHRYE] &G, FERRG M O R
THRAETDH, FEREL VAL ACME, BEARESEIERFEILH Y, ThEZOfEEAE
DN TH, JRKIZ L > UL TFPRHXRBEN LR D, DF VD, MRS THZEZTHRE
L ETHY . BIECH I FIEFRERPEEST I ENEZLND, £, 2L T
PISND FHIEIZ, ~T VT DL IRBRKELXNLDODT T N T LA 72T ZEEFENTH
V. BE O THIECHIRIIFH AT OFKFANCTHIC TEHLANITIEAETHD, ZD X
IIRGEMT T, TR L TRBELT Tl & ) REM AR BRI R THRIEDRAEIL Eh
ETRET 00 X [FHEBOHFAN TOXIEN T TH DA ﬂbf\%ﬁvx%
LERAOTATBRNE R ME O] 7o EOEMN L Ea— « F—ANEI0BERENTER L
77,

R, eV MITRARSITIES D o b, THik) KO [ FHHE]
NRIRPCHERER EORMEICHRNHMEND D Z L2 BT 57— 2 2B TEY, £z, &
HTIX 1ICORIR L5 T20% 0 FTHFERFHOWMNE Z 5 2 & 2R T o RE2 5 Tn
HZEND, MRE O TFRIEIZRT 5D IDEWS BIZEOMEMEZFHH L WD, £, FFiZ
B 7 7 U A OHITETiEa LT LSO R HRE S0 I 2% 0 JF RN D W CHl i T e 8 32 W 2 15
LHZENPRETHDID, gk ° TFRIE)] EWHIEBRRZHA THDH, LLan
b, INOEBBEKJBELABHOMIC - EREOCKREMEIHERAINZZ 0D, vT VT
IZEi U CJEBIMIC BB BRI CER DL Wik, THRIAEDBEFEEIEGIN e & O FRIE® %
R RCERIMER A GD Z & id, TR & il U CERERBEN S D 57 TIL PRI R <
HAZITHIOZXATEHEETHY, AXu v bTEI AL EO TR AT THITERE
BHZLD=—RFHEFICTE NI LA, LDOH 2 ED U VARBEMD C/P 72T, BT
7V OMSEE L OmRIHEZE U CHER I T,

LML o, JRRIZ K> TPRRCIRIEIEITR 22D 2 LIZED Y Bz, KT
AR 2 O F THEME SN D EABEOER, FHCBERERT M%) < TFHE] 280X



INEFR L, WAT THIERICHE S TED L D RRHRZIT O MOV TR, S o HEM
FOWDHHET, FIHMRERDET VA ICESE, VURRNMNOBRE L EE L CTHEEICHR
ESNDZENRHETHD,

2) VA —RRE, SrBE, REEICHT ORE

K7zl MI~Z V7, THRYE, MEOFATFRICE DN Em o 27 LD %
THHOTHY, EEMICEREEMESEZRVE S Z Lidhhnizo, BESCHEME (M
F) OREFEYFEEIC T 2RI R ELE I E L7220,

i, M7 7V I OWFFERE B O FAT )T R S s | HU T O K TR A e
I DS IR EM TH D, Y udxr FTITELEHRBEO R AL BRIV 7 F ¥
— ) —XEE L=, BRESIMIZTey =27 A FTHD U UARAMEL, UL R
VUNRNTZEHBEMIEO UV OFENRSIMTE 5 L OBE LT,

4—2 EHHHE
UTOHEAENS, L a—fAEKERcoYa =7 hOoFMEITRBB:RAEV,

(1) 7vv¥=2 b BEDOERLIAR

TuaYel NEEOERETRLIEZEEY, Yay=7 ORI TIIRELS FHIE T L
DOBFE « W BOBYETRIT TR T VB R 22 £ iDEWS OSSO JEfE & 70 2 BB 2 ol
W3 E L7,

BRICR BT T L OB OV TIE, SINTEX-F (RO UK DB LZ EE LT~k
BEMz-Z Lzl v EHKETH S AT A0 EEL (SINTEX-F2 OBI%) 2kt Lz,
SINTEX-F2 OB IIK[BELEH FHRIET VRO ZETIZ, 1 2OT LA 7 A—E0Z DK
ReEB2oh5, 77U AITHIME OKETHET VOB E B AR OEEER - M
WHEELRNOFEmLTEBY HE L E o —F TICRZE CREIC 11 #0245 S E RS
HERINTND,

7, BWYERIT PHET VBB OV, 7 U 7 TRIEFRICERE LT b8, ik
RLNHFHEIZ DWWV TR — A DIFFEABEERDOE AL & T — 2 _X—=Z2{LITENDBAE LT TR,
HE L E 2 —RFRTETARBICE > T2, LarLaens, BRlc~Z U 7 i PHlts
JVBRA%E T 3 MO A EEEICER I TWS, YaY s MIFT—F_X—2Ln%E T
TENX, v~ VT TOETARBED /) U T ZIER L THi% & O T HREOWIT FHlE 7 v
BAR T LI CHEETZ 5 2 L 2 RIAA TV D,

HRILE 2 =D, < e b8 A0 FRIEIKC—ED TR EZRIET 5 X 5 2&
BT 7 L & JRYRE AT T8 7L O3S D 72 6 OBFZEHC T HED H D Z & 28 JaA
FNTEY, [UEETHNZIESW T EYYERAITE 7 VBRIC Db 28R b FiEEIc £ <
BERINDZEDRAEND, 72, 2O L HIZEZ < OF i P EERS ICHEis N 2
X, ET 7V H - BARERI T OBFFe R OB RESRL SCRIFZEE D BE F15RAL & BRI FEA
LTS EEZBND,

ZOEIIT, TNETIZE L ORI E DAL, W oMK RIL, AMBERK D
ERLTWHIEZEX LN Z LD, L Ea—REEATOTrY =7 NOFRMMEIL, R
LM CHEFICEWEEZI BN D,



L LZ2RG, A7 a =2 b BEITRILIC IS 72 EYYIE SRR O 72 9 O &5 Tl &
SWIEBRHER S 2T AETNERETDLIZETHDLI G, Tuva s NEEROFERE
AR TL7010F, TRV E 2 —DRRICARKIICE R S D TIFRRER OS] Ok
DIMETH DL, 7r vy KR E L TUIRPEEGTENL OENANBDOOEND I D,
TuYes MR T ETICTE LZIEE 2 2% T 2121, LV EERERFINRD b
Lo FTo. FRICHR K OVNFE O iDEWS BRIZIX, T4 —1 24 TrRLEEBD, F/
REZRIR 0 HEPIME & 2R A2 AT 2 HMEOH 10 F T, BRI IES W E RIS D 1ERL
PITOND ZENUETH D,

(2) HEE T r Yz NEERERD O OIS

RFERR DT OIS [ ey =27 O 8B (DOH, SAWS, ARC, /A3
WIEFLES) e, TuY = MEBOERICKLERGINELND ] OBIR

EEN1-1-4 R LT 2B KEOH EBIHIT — 13X ARC KON SAWS [ L #2flt s s =
EEMEEL TWER, ARC o7 — X RAEDOWH 1T E e o 7o, SAWS IZOWTIET —
Z AU LB 2R BN AE LA E OB s o 7228, 2016 4F 8 HICEMINFE S h, T —4
AFEBRHRERRM E 2o T D, ek, M BT — 213X T 25— v 7 Snic&feET
B O FJKE ERGEICHEH SN 2720, 2 ORIE) SINTEX-F2 BIRZ DO 6 OB L T
VY,

7238, SAWS KON NICD (7' 1 ¥ = 7 BRI Y NN I BE 72 - 7225 2015 47 10 A
OF2MICC TTrY ey FOEMKE L L TRKRE I TS,

(3) AWhE~DIEEE K
AKT7w Yzl MXEREEITZ T CTIEFITEL < OB (G5 15 8B AL T 25 A3,
SAEZEE T HE T VBRI Db DR 7 — 7 | RYSETRIT PRI T VBRI Db DA
T N—T L HIT, email REFER LA L THBICHER, MESENM T Tnd, 20 &
XiE L BN 2R T 7 U o & BARTIFERZESIEFIC N S, Bk U7z X9 A FgERk R A S
DN ED—REBZOLND,

(4) BRPEK 2 BLEEX

RBEABEIE R OB L E T —ZRXR—=ZLIZOWTIE, 7 7V B EOBATEBIND =
ETABE LTV, f— 20D ABE#HK 28,000 fhZ2ET(L L., T —F_X—2{bT 5|2
FHY 2T IBRETHY, ZOTODONFEOFENLETE ST, 7 7V HAITED
TOOTENEHTEDLLIICRD2ETICTHRU ORI A E L,

TOZEITEY, R L TFREORBRYIERIT T T VOB IEENKE BZEL, K
HITEDMEIC KT HILEER B TX 5,

(5) & D

7u Y= MM, DOH, LDOH X ONCSIR D7y =7 k « AU N—NREHL 720
Tuvxs N, FRUTHED, BT A U S—1Cx L CH B EEE T 572 DICH
ATzl b AN EDOE R A E L, £, v/ N OMEIEE



WML TWEET 7 U OB FHEEELICANB AR DTN, 7ay=z=s b« AN
—DBENZL > T r vy MEBIEMIIHT H2AOREIIRBEI N TS,

T, M7 7V TRBOBERZZEEL 2L, AT, mr=—=aBlR0EEL
Y WA DI OFIEL NP LU, W OARESLR DAL EOMItiIL+445TE Ty, L
MUZRNRG, <7 U 7AT THET VBRI OARIZE T 2R LAETIT R W26,
INETOETNAHBEA~OEBITIZIE R, 5K, WOFRSEL T, Wik, 710
WRIZENSND IAZLTH D,

4—3 FhEHE
THIL 722 WM RN XD — 5 OISR ENCBIEN A U2, Fiil L B2 —FaTo ey
=7 FOHRMEIITRETH D,

(1) 7uv=7 MNEBOHELEH

A7/ ME20144E 5 HICBRIEDO 20D MOU IZEL N ENT=N, 7 70 (VU
YARFNEOT L RYT) BT D 2 4 ORMEME (FnEnieE . EEHER) ©
FENEF 10 A Lrolz, 20, FEMR 7 vy =7 MEBIOBRKGIZFES 10 A0S &
720 AR DG AT — X WURTE B B IS T OBIEN A Ule, 72, M7 7 U It
72 R B R o0 LRI AF 92 i 0D 72 6> D MOU Fihifs Gl Eo R 22 L, K& E8HT — %
DANTF EIBENA T T,

BRZ, TNETRLTEREERBY., M7 7Y BAOFEBREART — % OFT — X ~X— 2D 7=
ODOTEPFHTEDLLDITRDDN 2016 FFIZ A Th b &R T=T28  ilidk K OV FFIE D
WATPRET ABREAFH L E 2 —RFRCHRIASNTE LT, BRBLREEND | FRED
PIEEZ 2 bivd, F£7-. iDEWS ¥(FEE SO S LDOH O FEH /e X 2 /3— @ RS
FOHFHELE 2 =R TA U N—DREIMEEITOTVIEMTH D, RS LU TFEDN LK
YAERREDBETH D,

LAl s, 7rdxzy MEEE L TUIFM L E 2 —F TIZFEMm I 472 2 B0 JCC 2
Z. T 70 BREMONT CTEESNIZY VR Y T LAOKS KR OHFEH email F
RS T, MROEBSCREAIEIRROEFH BB RABYICEEI N TELEELLN
5, ZOZ L. T4—2 HHME) OETRLEERBY, vy MEEIE L UIEE~
| FREOCEBIENBO NN OE, FRILE 2 —KETE O LA LTS Z
ETHTE S, BIEDOKFRIZT 0y =7 MMBOER TH 72, Frlcm 7 7 U Il C/P
TG E) T HE MRS IDEWS MAEMLICIR KIROZE N 21T TE Y, TNETOEBEHRZO D
DIZKEBRBENH > T2 Tl e,

EEEZ, PV E 2 —DRBRIIMRE O TFHIEORATET VB EZMEIE L & &b,
R[RETRET V& RYERATE 7 VL OEFEEE & TR & O E ORGE e & ORF58iE
FHZWITL T, WEWE Y UARFRMNCB T I SRR RO S FEEE IDEWS & A58t
ERCCERMEOREER E) ~& T vy =7 MEENIY 7 F 45, DFED, Yav=7 D%
Mg ZNETOMEEICTMA, U RFINOITERLRRS EROICIE#S T2 D, £
72 iDEWS [XRFRAICITEIIE S — XA T UV ARKEX KD A N = XN AANDINLD Z
EEZBEIZBWVWTND Z LD, iDEWS AT ey =2 MEBNIMT 7 U B Ok



B - BRI > TEMSNDBERH D, DLEDZ b, BV E a2 —LIgIT LY
AR B, RE B 21T ) Z NI KRD 5N D,

(2) AL S 7B K OB O A 20 A

/A7 7 U M OBEAF OWFIErESs & SO RIRICTE I L TS BN Efi S TRk Y . AT Y
=27 P TOMERBFFOHENIZTIELLRVA, FLE2—FTIZ, PEISNEIE
Hear DB E NIRRT L,

BRI L - THMABEICEZD 200, BASNEHRRF T T2 b
BEEOTOIHEH SN TERY, MFFEROBEUICEMENTND ZLBHERSN TV D,

(3) AIHHE TR L 7= 50k - Hehe oA 0F

INETIZ3ADOET 7 U WAEFIEE D B ARONZEEBE TR OIME & ik LT, #
B L7 H IR IC P L B a2 — B0 T — X IUEEECHINCIEH S b RIARTH
2o

FE LB 2 — LU S ARIROHE T/ FUEE A & A AROHIZEREBE ~IRIET 2 Z & FE
ENTVD, FICKREEB TR 7 V=T b1E, 7 7Y BTl > TH LOWRKIBEE TV
b2 BHETET, BELEENMIEY 7 ) Voo EF IckfFsns Z RN FESN
TW5, Fio, BYYERITTRHIET A A —T b s, |7 7 U B CER L7=ET V& R
KMOEFT N EZ LB THZLICL > T, EFLVOWMHAEEIT) FETH 5,

(4) AU Y — 2 & D
1) &HO~7 ) T7HAT T IEEE TV (VECTRIET /L) O ILFBH

H AR FEREES 13 VECTRI T L O (Y — A2 — R) ZBRE (L X V7 AWFIEE)
IR EZT, KR TURZIT> TS, KET VIO LRE S BEICANTTFHEZAT
IHLDOTHY, AFayxc/ NCTHELE~TZ U THITPHET AVORNTHERbA N
ETID 1L HOELTRBIND,

2) =T UTH =S TR AT MBI B NGO & o

~Z VT AT PRET VO TR X VRRGER~ 7 U7 iDEWS ORRAZEHICIE, o
HTWMERDY—_A T AV AT APHUNCHET 52 ENKETH L, VARRMND~
FIVTH—=_A T AVAT AN LIZWAT T, ey MIYY, BWR =7 T
LC\W% SATREPS 1 =7 N CHET LT ERE A WIS RERE VAT L% >
AAEMZEHAT L ZE2mHFLTEBY, VUARRMNTHEINTZY AP YA THR 1
Pz NOHME LR~ Uil 2 I L7z,

LIl s, 20%, FMNTZ Y v b OS2 5% 17 728l NGO 2 [EERD > A
TEEHWERES AT AR LEOTEOOXEEZRIG L2, KXYz N TIHIEHO
EEERE, IEBOL R A LFEICr =T O AT LAOE AT ThT, B NGO & /.
MIAE R L CTBH~Z UV 7T HE AT LOm EEITH)> 2 L Lz, ERRLE@E VAT A
WZEoT 7V 7 EERAEFRIT 24 FFRILUNIZ TMIIZ b HE SN D L D187 -7, TMI
FHEICESE | LEGICEABERICHT 2FEEE~YZ Y TORELEMTEH LI
ol



3) =7 U7 AHBRZREEOBBEARENIEAN ST 8 — b b 2 HAR R B4 0 & 4 2B
G, EERINREGED, Y=y 7 S, 2R kRcHiil~Z U 7T A2
WHEEOHBEZED TRV, FFERERORETHD, a7 hTHLHEBEAZRFTL
TW5,

AIEBIIEA O ZWF v NE XY SEENEECRE - FFRE L LE, Bl Y
—Z7— )L CEREIT 5, 2016 48 A7 =7 TR S L/ TICAD VI THAM &, &
HEEDTWD,

(5) ZhERMEIZ KT R B

INFTRLTCEEEBY, A7n v MCERKEEELTSMLTHWDET 7Y Il
eI 15 BB TH D, CHOLDOEIZT L R T, UVERKR, =Ry Fr—TFH 7
REMET 7 U A OJREFAIZAIEL TV D,

COXORBETHVRNOLL, BT 7Y BICEAELTWD JICA HME (EEHE) 1
7 7 U% - BARMZT TR, M7 7 U ANOHFFEEEM OE ST & i 1R e LTk
0. MG OMEMEIC L 2EHEBIES, MiEREREOHEEFERICKESEMRLTWD &
Ezbhb,

(6) ZhHRMEITH T 2 BLEEK

77U D H 2 FEREBEITFAFICHTHAMERFICEL UIRE Iy A
VMR ENTR, BEBICLVSEIN TV SEEE S EERMICER ST, BE7
7 U BIZEAET 2 AARAFIEE (JICA M%) BROVICEMTHZLIZE-»T, Frv=
7 NOEEIIKHT H2AORBELERETHZ ENTET,

AL, RN ey o7 MCxH L TR BERBEANER IR Do To L OBLEND
RK7avxl NOBFEEE—-ERERELLZEEZOND,

4—4 A 2\Y bk
7alxl FOEMBICE > T, LTFICRTEDA 237 NBHERE-IZHEINATWS,

(1) & SN2 AL B AR O A e

SATREPS TIX EZBEOREFISLT LHLEL I N TR, L2rL722 5, SATREPS
IR DO RFEL RS BER LI-FETHY, Yo v=7 FAEILY MEHT 7 U T~
ORI AT 2B & LTy & EYYERIR O 72 0 OKET RN FE S 72 BRIl o 2 7
LAETANT Y2 MIRK TRICET 7V OB L > Ttz H S s =
L EZIICB VTN D,

M7 7V 07V TOELIFEF U E—I RV U ARTZOEEMITERAELTND D
Ennh, Taval NIRRT A FEY URARMNE LTS, ZRETOEICLY, U
RRMTO~Z ) 7TEREBIES = EBE RN AT G OEKEE 3 VADT 7
TEOHEANRH D ZEBRHLNE R oT, FTo, VYRR NTO~Z ) TEEICIT—EDOE
HETHENOOWMANG L Z EbRBEInTEBY, ~7 U 7T FRIET LO T HIA % LH
FIZIZESF o= R EBEOE RO CE DL ENEE LY, ey =2 MIBEICEY



VE— 7 REECRIEY T Y TR T e 7T ALY E L O REMEIC O W T 2 BRAA L
TWb, MMREHTOHINRE LT, FHEOITTIYBEEROZVEF U E— T HEA~D
iDEWS iEH 2 EL AREMENEmE b D EBE 2 bN D,

LU, BT 70 7 OMINCBE~OmEH 2 EZB T 512X, ey NIMNT
iDEWS 2MTE Y AT L D—# b U THEET D Z L 2T EAMETHD L LI,
i ~o@EHIZmT =Y Y =208 (A, 22 b Kl L) CEMRH LDy 7
— bR TTAZILENNLETHD, TRILE2—HEATE7el=7 vkt LTBL*F
PAEREOBIENRO OGN TEY | BB RERER, KRAANEROFTT, Yry=7 Mg
e S5 068RH D,

(2) FOMDIEDA 237 b
1) BT 7 U W ORKED 10 FHEES L~ T Y 7 EE SO E

I58) 1-2-3 T/RLZE B Y | JAMSTEC IZXUEBLI T — % O~ 6, BER7 7 U 7 #ilsk
DEERENFEHEBCFE 2 ZH 72T THERLS V10 FRBE TP DV EFBHLTND Z &%
BT LTz, F£72, SINTEX-F2 Z W ZfHTIC L0, 20 10 FHFEO LB KD
S A 2 REEICHET D AT & WEm/AKIRD 10 FHRBEAE < HEL TS Z &M
oMM E o7,

CORREIIC, Yoy NMIEET 7V AHIRTO 10 FREEOKEEE LY VR
IO~ Z VT BEREFEELEOEOHBBARICOVWTHRE L E 2 —RATREDT —
Z & W TEHEMAR IR 2 i Th 5, THRNEHTE L, M T 7 U 7 TREEEIC
B3 JEPETAT PR T VBB BB R ITB P RICKEREDAL 87 W&
blebTEBELLND,

2) T HR—=Z2LINTIHEBEABET — & OO BT~ O

F7 7V 8 CIRFICH T ORBED AFET — 2 NE LS, BIZT —4_X—2{b&h
TeBlix /e, 72 _X—=2{bITIiE % < ORFRIRE M, T HEE LN, 7—F ~X— 23
RO THIE R EDOREDRBIEREED 2D TR, BT —F & T —FX—Z{LL T
B, ZORRITAET 1 Y=y MBI 5 Mgk O FHYE D AT T HE T BT T
7R TRV FEREMERBICIR O T OB A M E EFMRITEH TE 572D, 9
I I ED @SR & L B2 D2 N TE D,

FEEEIZ, ey s MBI L T D1 L3RR O 7 A DN O g R & B ORI [T —
AR—=ZETERT D EEBRFIL TV D,

3) F=r~F UTHEAT (TMI) Ok

TMI IZ JICA MR (5 EHRERS) 1 APRBEL, BEMICb 2 FEO B FHEE
FFEIEEN 28 U C, ~7 U 7B OMFIEEIT 5 72 O O Jii 5% 5%t O TR oWF R B I B s 3
RE, FFTOMEETRIL, A ¥ v 7 OREJIRIEBK LTV 5,

BRMIZIZ, eyl FoEEICE- T L —F— - T =2iKEB L F R - T A
Ne LT O~ T U TN — A 50 2R 2T AW LTz, [RHIK Tl o £ E
RNy S OETFEBIIFEROFEREZ T AL FEHALTEBLTWAR, F2dxs k
WK THD TIMLICE > THERFSNAZ LR RAENTWDS, £, 7 U T T ID )
B —_S T R TEFER & L TCEM SN TV, AR 72 E i 7150 s Ee £~



=27, R, EERETIEE (SOP) 72 EOER., WRIMNFEM I, I 5T,
ANDO<F VT Hh—=_AF L ZAZDONTH, TMI FHIFAER] (Index Cases) &L DER 7 it
T DEE Y — X T R GEEMEME~ T Y TIGBEORE) 2175 2 &1l > T
DM, RHEMEOIEICL Y, HAE IO SOP Lk kXN DIERk, EETT 72, BIfEIX
Tl —4F— « X7 =X TOIFENHEL SN TNDD, SFIIMMOX A~ IFERME~ T
V7 ORBEEIEKRT D2 L E2FE LTS,

(3) BDA NI b
A7zl POERICERNTILADA 237 ME, ML E 2 —BLRICBWTHRE S
TR,

4—5 #HHEHE
TuYzl Mo TALHENTZEEOANEE, BOERIITHL E 22— KRtV Tt
—ERERIAEND,

(1) BORRMY, il EE A

f4—1 Z4M) OHTHHRREBY, M7 7 U BBV CRBEET THIE T L0
YIEPAT THET VB OEIM 12 &ED 2N b, Bl Lk RiIc &Sz (RIS
) BUSEREZITH 2 L OBURMEEMII e P27 MIBK TETOLL LT, & TLL
bkl 2 2 ENM RIAEN D20, AT a v/ FOBORFRHGEMET TR L B o —F
RIZBWTHL —EREMFTX S,

Flo, Fdo LB AT 27 N TIIRIICE S TEPEMEKE E LT~ T U 7, ik,
THIEIZ X9 2% IDEWS OfELZ D S L TCW5, £z, 7a ¥ =7 ML IDEWS & [ RIIZIE
M PR E ~ DB BRI ANTZIEE 21T > TWDH I D, ZTD7)ITiE iDEWS 2V
VARFINTREIEY — XA T ATV AT ARKENRDOA D= AL~ & L THET S Z
tEa7uvos MIBKTETICIEHAT 20 ER D 5,

Li=RoT.Fry=” MIIDEWS 1T AT L0— e L TEMAT S 2 & 2 ATHIC,
DOH %> NDMC 72 & D [E FHEBCIERBEM OB S 257208 6, [EEICHIE IS m T 72158 &
EhdTHZ EnRkdDbNnb,

(2) U Bl i

Ta vl FOMRIEENL, BARLE D T O TROATET 5
ZLIIARHRET, BAIMIIEE &g AN D O SR A AT T D T2 D DOk e B T &
THORBERDH D, ZO7H, HFl L E = —RE U CHF TS O 72 D O I BUR) Rt & FE 9 5
ZEIIRETH D,

fihls, bl L3 iDEWS BEGIEY — XA T U ATV RAT ARKEXNFREA D=L D—
T, AT AT AL LCHkEE OO PRITBESNDL Z LR RAEN D, F
72, 7uY =7 ME IDEWS MEEREICIIFET 7 U OMMCHEE CHEH SN D 2 & &
ICBWTWAZ NS, uadcy MEFIO L LTEA X SR baniz v’
—fbEITH L L LTV ETRYD, MRERE OO THEAEICKHERFER T T =7 b



FOHEIND FEIZR->TWND,

(3) Hethre i

TurYzl PTIHEFM L E 2 —#%EEHICRE THE T VL BRYYERIT THlET Lo
fEAATH 2 & T TREIZEE S W I EYYERRAT TR T V) OB Z1T 5, 7272 L, G Tl
EYIERAT TR E BB OET AN FM L Ea—F£TIZET 7V 7 - BARERIIT O 0T
BT EINTEBY, ZNOLDETAEZLEDLICHEESELIN (FOXH5%T—%E Y b
DED BIREMEIZ L THEHAT2ET AV ERIRT 200, 7oV 7 A TFHIEITH O
D, 72 E) IZHOWTIX, A%, BRI CREMZME N ERINS FETH D, LR
28 & iDEWS [ZH2 it 2 PG 8§ 2 H 372 OI8O KAEEE) T E 7 0 e O3 D YR e
WAT THET NV EMEHT S LR GAITIE, BiMET —2Z2HWEET LVOMHAELED
T, W77V T RTCOET A EFESHISDER DD, LIeR->T, vy y MIM
77U RIS S TV DOMERE - 1 EEAT O T EMBLENTH D0, HDHWIE, RIKR
DTHMAFNEMFEF LN OET VERET DR EDHBNED ST ONRE, Hrkizo
WTHM L E 2 =R BICERER CTHENSRIND Z RO LD,

fth )5, iDEWS (Z B3 2 HeffroERpe bl B LTk, M LIZEOITEY AT LD —fE L
TOEHZZBFICBNTWVWDLZ D, —EOFRMEITHRIND T T THDH, LLARR
5. TOEOITIE, Uy RRMNOITEHLARS ORERECKRE], ERRE L EEBIC AN ER AT
REMED EVVEBE ZFRT 2 Z &Rk b5,

4—6 fEH

A7avxl MIET 7 V0 - BAOKRFEIC L VB ZOICEERMAEZEATEY, Z0
RRIZE > T U7, THl, MikOBISEXIRICERRT 2 2 LIS D,

H LB 2 —FRERIC T, UM AL ESFMTE 5, 24X, M7 7 U4 - BAREM
W OFFHEERE R OURGE Y — A T 2 2 27 AORL0H F YR Al (IHR) 12 -7
INREEE EOBRBEE~DHZ EXMRENEILE VST T 7 U W REEBORIZAE L TV D,
BIVEIZOW T, BYYETFHET VI~ T7 V) 7 CIEFICBE SN TR Y . FAESCHEICB WY
THREBREOWM I OT, 77— NEHEINEKEE ORI Sh>25H 5,

BHPEIZ DWW THIHF R U B 2 — R Tl M ERICE D BP0 TE LD BEANRH LN DIES)
DR I NN, BEREEOE NI VMIROENITERY RS >ob0), FRETHDIEEZD
NDe Flo. BRI OWTIE, 7 uY =2 MCE o TERE SISO B 375 S0 IR 1 B
L E 2 —RERICBWTHL —ERERAENS, .72y =7 MIFIR R RICIZ .
Fricm 7 7 U B - BAREMG OEFHRESSFED AMERICKE 2R EEALTND,

B, AT 7V A EAROHFIEEEO LFEF TR T, RRICHTRB% U7z B K pE A 8) 7l
VAT A (SINTEX-F2) Z#HWIZHFEND, LLTO X 9 REELRENMAZE TS, O
7 7V h IO BK BT FE LB CE X BT TR, 10 ERETO LK D EFHLTEY,
Q@Z DEBBEREVEN LA v FEEICHRET 2 m&UE & mE/KIRO 10 FHEZEE) &5k < 4
BILTWAZERHLNERST-, @QZNICHEEL, U URRMNTO~T U 7TEEHITES
— RO NN T THEEOBKEE 3T ADT S TCEOHEBERRAED BT, @F 5L
TRIIE O B B B HI AR 2 AT 20 B L IDEWS AS FHEICx L Cilif T& B aletE 2~ LT,



5—1

HEE ®/S LEHI

=
=

PR L E2—OfRICESE, AL Ea2— « F—ABFLUTOLEBVRET D,

(1)

iDEWS O BHFEIZ >\ T

s PV E 2 — BRI IERCR Ot 528 (KR TRIC SV /2 iIDEWS % J&YUiE & 51 52

ETNELTY YARARAMATHESL) O DOIEEINF L E 72D, iDEWS XY Y ARAMS L
LVEFET 7V B OREGIEY —_ A T AT AT AR ENEA = X L7 EBEAEDITE
VAT AO—HE L TEHASNAZ ENBESNDSZ LD, DOH X NDMC, (LA R
72 EDIERT RAXA F—DH 1 %245 T, LDOH, LDOH-Malaria, TMI X O\p§ 7 7 U 7 & H
AROMFEHEEIIL IDEWS ¥ R B S & L ClEbl et HBIREZHEE L T 2 &,

cET 7V IO LBEEA~O®E T T IDEWS D28y A —IfbE4T o BRIiE, U UR

AN TORBERIZE S IDEWS B0 azx b (N, ¥, &, BHE) 220 Th
TEITH Z &,

CEMBESEEORE, THERICESVTATECSIS, A7 LER O TR & 137 -

(2)

TEICRR D, £z, BREORKE L 722 2 HFEERIC X o TPRIXER G ERTRRR 8 £ O R
BiphZ b MESND, LER->T, 78¥ =7 M iDEWS R H#HER IR
=g T U A VAR AT i R A A LIS EMEOBMBEAbBRET L 2 L,

i & FRIGEICES 4% iDEWS OBAFEIC DWW T

c R M OVFRIEICB LT, BEARRRE T — X R—AEOENICEID, a7 b

TRIZ6 WA~ HEREOEBNNROOND Z 0D, a7 NIRRT ClceT
IVDOWESLH 3 DD RIEBT X CCTERT D720, B REEEHRAE2ITY 2 &,

- PR DR AERITERE E OMBBERREO N TWD, /2, M7 7V TIE-Z U T

(3)

e U TR BB O CE DR L N2 IDEWS 28T 5 Z L ICHOWVWT—EDESRER
IO HND, LM LR b, REOFEBECREIC X o> TP RCIRFEIEITR R D729,
BREM CHEEEZ DL I)ICERTHINICOWTHEI AR TS Z L, £/, 1T
PRI IE SN BIRBRHEIC DWW T, YO BFORMEOH N LERN 6, =T A
ko, VURRNMORESBE L CHEHEIZ IDEWS EHEZEB S CTHikaiTo 2 &,

Fifoe ' O HE PR

c [REUTHEDWTBIMETAT P E T Vv 2T 25 TRETFHET V) DEGEFAT T3]

ET AT EBICEBEOETANHEEINTHDEN, TRLET VT T ey =7 hHIFK
TETICHET 7V W FEHEICS X ES, e v=s MIMKETRIIE T 7 U 20T
ETNVOEEEZ GO THER: - HENWR SN Z B LEs, Tav=y METR
%, iDEWS 237 7 U 4 CREGRIICTE R SN D72 D121E, ZOBRIZET VOS] EHE 2 &
SHICHEAiA b b B, ey y MK THO Y AT AR IZ T 7o BRE 72 Mgt
EHMGTHZ &,

c HFETIFIEAEEM L TS ZEIE VY 7 U WBFEE O ANMBERE kT 22 &, %



. TRV e 2 —LIEE iDEWS RO HOTr Yz MNEBEZELT, Ya Y= b
i)/**m BY BBPIEY — A T Y AV AT AOBLO DO AMER b TR
RO ERT 2 2 L, BYEY — A T AEROREFE L1, RYERAT THEF L0 T
WIS 2 ) L b BT 5.

(4) AN LB E ~ i I 1A 1 7o KB 3D < BERYMEFRAT T3 7 /L O 7 REME O MR FIE
cARTm Yy MIET 7Y AT TR, MY 7 U AEEEICKT 5 iDEWS OmEH b
PREFIZANTWD, BEICY UARRNINE EREZ#ET 25 B — 27 OBRY R/ & Wik h Bl ia
SNTWDHN, vy NMIFIHARERT —2E 2 L, thEE 2 IXENOMMN~0
T ATREMEIC DWW TTHREET B Z &,

5—2 il (FXDH)

AK7m Tz Mt SATREPS OFfATEMI N THY ., Y uy=r hTAAH I NIZIF5EEK
Raett2FET L2 L2m<ERLTVD, EREIZ, 2P =7 FORTHEIL IDEWS O L 7

ZERR R OAIHIZE RN BM I, RETIEZERD 2RI M T iDEWS @i %2179 2 &0
FTEINTWND

HARIIZ1, $7u/lﬁ%i%ﬁ%ﬁw e (iDEWS) OfhFEdk iz miT 7o AR
ﬁ%ﬁ@&ﬁ%%%#é_&%ﬁﬁbfkb\%n_#of7myxﬁb@%m%ﬁn%%_
X CiDEWS O 2 —%#—TH 54THHEE] (DOH XN ER{E)R ., NDMC 72 &) BEERMIC T n Y =7
N ERTHIMERH D, LNLARRS, K7aY =2 hOF WA o OBERE GEMGE 5 E A
IKF) 12 DOH MM PR 1EE Ry & D 8R4 70 W 71 BAGR OAEEE O L B DS F R AN 2R THf STz a3,
HFR LB 2 — RS Tl o OB 2 .0 Ici#k S b iDEWS #E & B S oMk bic e
LD LS hEEL, 7y s FORBED—KER->TW5D,
wnif®%WT7m/x7ﬁ¢%%%héﬁH&Lfi Tuyxl N0 IO RHNT

FERR Dt EAE Ttﬁ%%ﬁﬁ%&@%7u/zﬁbﬁ@*aﬁ L 1% SATREPS DJ5
A_ﬁo%mf%é# ZeH TR WAFZERUR D o — W — (ITEGEMRS) 12 L D454 m
(T 7o AR RS OO B FIE %7u/m7%%%®¥%kﬁéﬁAi 7a v el MIEBEORIEEE
DI EN DN LoD & Lo 1Bk, BRI ZEETE 5 L5, EEPER L AT
ZEBMETHD,



F6E PDM DEIE

2016 £ 10 H 4 BICHfES - 3EICC TFry =2 b« F—LA5 LD PDM version 1 (2014
HF8H6H) ODEENERIN., version2 (BIE6) & L THEBINT,
EHENRFEEFZROBEOBBHZLLTIIRT,

JE TR LR
(1) #ETEREFMIFF S E T2, XXX | (1) B THFHER S ETIZ, ~Z UV T7OT7 U T L
I RTRMREE AT H~T YT A 7 OFRMHERE 3 B HANCRAT 2 B
iDEWS W BHFE ST\ 5, W AT AR IR TWS, FHIMERETE
‘ FEDOFRMHE & FZRUE & DO —E RN EKIL 60% % B
E%X L,
1 (2) ¥ THEEREMRE AR E TIZ, YY O XL | (2) & THEEEMERES E Tlo, MROFHLENE 3 4
g 57 TMVERE 2B T 5 M & AR TR 2 RS R X7 5 OB
s iDEWS MBiFE X TV 5, BEME 2 R T, THIMEERE XA = O T & S HIE
ED—EENFK60% E T 5,
(3) M THRFFEMIF A E TIZ, ZZ DX | (3) M THREFHmIF A E TIZ, FTHIEDOFHIZLE 3
27 THIMERE AR A T 5 T RIE 71 H RN PRI 2 RS s 27 A DB %
iDEWS 2B I N T\ 5, AREME A R T, PHIMERE T 2 O T HIE & 52
T EDO—BEENREIK 60% T 5,

~Z U Tk 5 iDEWS BIRICBAL T, v y=7 MIKTHHMERI S E T VT DT
U N7 LA OTMERE 3 HANCREET 2 RHEHER S X7 ABEINTWDHZ LA H
BErL, ~ZUVT7OFRHETNVET U N7 LA 7 OTRMERE BT 5, @EO—EHMO
BEHD 50, 75, 90 X=X A NEREHLLNPLOER LE-MEUL LOBREREEZT Y VT L
A7 LERT D, THIPEREIZ®ED THIE & ERE L O —BERTHMET 2, —BERITBEDO—E
M OB TR EDDELL T Y N T A7 O0F8E TR LR ET S, —EBITRIE
60%% HEE & 9%,

Flo, MRLOTHFIEIZKRT 5 iDEWS BFRICE L Tidk, #&TRFFEERE A E Tz, MREOT
FUE D ZFHiIZA A 3 1 HRNZ PRl 5 R SRS S AT L0 REEL =T 22 HIEE L,
THE T LT A O TR Z R 5, FEACOBEITBEFLMOM £ 2 R+
v —7 o e 35, PRIVEREITEEO PRIE & ERE S O —BERCTHMET 2, —BERITE
FEO—EMHE OB TRFEIZ D 2 E L FEHEMZ FRIL 7248 E T2, —BERITHIEK 60% %
i35,



& & #

1. WhikigEs (MM) ROHH L E = —#fE#H
Bl 1. PDM version1 (2014 48 A 6 H)
B2, PELVE 2 —FAEO R
A 3. FHmZ7 Y > R

3-1 FEfE 7 vt A OWKEE
3-2 FHf 5 HHE
B4, EFEmKEHFY A b
BITS S, FNFERER
5.1 Fuy=xV b AUR—F
5-2  JICA FEfHZIRiE
53 M7 7 U AWFIEE KA
5-4  ARIHHE
5-5  BiHLHE
5-6 fEGEEA U X b
BI¥s 6. PDM version 2 (2016 4F 10 H 4 H)






. BEEEE (MM) RUABRELE 1 —KEE

MINUTES OF MEETINGS
BETWEEN
THE JAPANESE MID-TERM REVIEW TEAM
AND
THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE REPUBLIC OF SOUTH AFRICA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT FOR
THE ESTABLISHMENT OF AN EARLY-WARNING SYSTEM FOR
INFECTIOUS DISEASES IN SOUTHERN AFRICA INCORPORATING
CLIMATE PREDICTIONS

The Japanese Mid-Term Review Team (hereinafter referred to as “the Team™),
jointly organized by Japan International Cooperation Agency (hereinafter referred to as
“JICA”), headed by Dr. Kapame Kanai, visited the Republic of South Africa
(bereinafter referred to as “South Africa”) from the 18" of September to 4™ of October,
2016, for the purpose of the Mid-Term Review of the project, entitled “The
Establishment of an Early-Waming System for Infectious Diseases in Southern Africa
incorporating Climate Predictions” (hereinafter referred to as “the Project™).

During its stay in South Africa, the Team had a series of discussions with the
the authorities concerned of South Africa and both sides agreed on the matters referred
to in the Minutes and Attached Document which summarizes the Joint Mid-Term
Review Report attached hereto.

retoria, 4" October, 2016
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Deputy Director
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Department of Health
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Attached Document

Through the discussions regarding the progress and performance of the Project among
the Team, JICA experts and South Africa cmumefparts of the Project and other
organization concerned, the Team compiled the results of the Mid-Term Review as a
Joint Mid-Term Review Report attached hereto. Both South Africa and Japanese sides
agreed the contents of the Joint Mid-Term Review Report containing conclusions and

recommendations as follows.

1. Conclusions

Based on the points listed below, it is considered that the progress and achievement of
the Project Purpose as of the time of the Mid-term Review are appropriate in general.

by

2)

3)

4)

As of the time of Mid-Term Review, the Project has produced many research
outcomes which lead to the establishment of the infectious disease early
warning system (iDEWS). The iDEWS is expected to contribute for the
infectious disease control of malaria, diarrhea, and pneumonia.

The Project can be highly evaluated in terms of relevance and effectiveness. For
the relevance, there are high consistencies with both South African and
Japanese policies on the science and technology as well as the international
health policies such as the International Health Regulations. For the
effectiveness of the Project, the development of prediction models for malaria
incidence is on the process of the verification. Inpatient data has been registered

into database through the efforts of the members and will be ready to analysis

with climate factors.

The efficiency of the Project is moderate owing to the unexpected external
factors, which caused delays in several research activities but those are
managed through efforts of the project team as of the time of the Mid-term
Review. The sustainability is expected to be high since the Project provides the
sustainability as well as a border deployment. In addition to the scientific
achievements, the Project has achieved significant human resource development,
especially for young researchers and students in both Seuth Africa and Japan.

South Africa — Japan collaborative research has produced some important
findings obtained through the newly developed SINTEX-F2 seasonal climates
prediction system and analysis of real climates observation as follows; 1)




decadal change in the rainfall (precipitation) in the area of southern Africa on
top of the annual or seasonal change; 2) a strong correlative relationship
between the said decadal change of rainfall and other decadal change in sea
surface temperature as well as pressure that moves eastward from the South
Atlantic Ocean to the South Indian Ocean; 3) in this regard, the Project points
out that the possibility of positive correlation between the decadal climate
change in southern Africa and the malaria incidence in the Limpopo province
with 3-month time lag; and 4) preliminary analyses of climate drives diarrhea
show potential successful application of iDEWS

2. Recommendations

(1) Development of IDEWS

»  After the time of the Mid-term Review, the Project will focus on the activities for
the practical application of the research outcomes to society (i.e., the establishment
of the climate-based iDEWS as a practical model in the Limpopo province). It is
envisaged that the iDEWS is operated as a part of the administrative system such as
infectious disease surveillance system and/or disaster management system in the
Limpopo province and/or the national level; therefore, the Project should develop a
proper collaborative relationship among iDEWS preparatory committee members
such as the Department of Health-Limpopo (DOHL), the DOHL-Malaria, the
Tzaneen Malaria Institute and South African and Japanese research institutes, with
the support of the external advisors such as the national Department of Health, the
National Disaster Management Centre and the legal advisor.

»  The Project should perform resource analyses (human resource, necessary materials,
costs and timeframe) for the operation of iDEWS based on the test operation in the
Limpopo province when the Project develop an iDEWS package for the application
to other provinces in South Africa and neighboring countries.

» The setting of alerting criteria, the administrative countermeasures based on the
prediction information, and the responsible organization for the operation of
iDEWS can be different in accordance with diseases. Likewise, it is envisaged that
the way of prevention and control as well as treatment can vary in accordance with
causative pathogens. Therefore, the Project should consider additional input of

X |
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expert(s) with sufficient knowledge and experiences of infectious disease
surveillance and response for the development of the operational guidelines of
iDEWS.

Development iDEWS for pneumonia and diarrhea

Since the development of iDEWS for pneumonia and diarrhea is lagging behind
schedule by approx. 6 to 12 months as of the time of the Mid-term Review due to
the delay in developing database of hospital inpatient information, the Project
should strengthen the progress management to complete the establishment of
IDEWS for all 3 target diseases by the end of the project period,

Pneumonia as well as diarthea has a correlative relationship with climate. Besides,
the incidence and casvalty of pneumonia as well as diarthea are overwhelmingly
higher than that of malaria in South Africa. Therefore, the rationale of the
development of iDEWS for pneumonia and diarrhea is secured. Having said that,
since the prevention measures as well as treatment will be different in accordance
with the type of diseases and/or causative pathogens, project members should reach
a common understanding of the definition of “prewmonia™ as well as “diarrhea”.
Further, the Project, at the initiative of the IDEWS preparatory committee, should
carefully discuss evidence-based concrete countermeasures in accordance with the
prediction information with the support of specialist(s) in consideration of the
context in the Limpopo province.

Securement of sustainability

The Project developed several models for each “climate prediction model” as well
as “infectious disease epidemic prediction model” for linking them up to develop a
“climate-based infectious disease epidemic prediction model”. Some of the said
models are supposed to be handed over to the South African research institutes;
thereafter, maintained and even fine-tuned by themselves. In order for the iDEWS
to be utilized continucusly in South Africa, the Project should start discussions
among relevant organizations on the maintenance of iDEWS; simplification or

unification of the models can be one option.

The Project should continue the capacity building of South African researchers
through the collaborative research. In parallel, the Project is expected to raise
capacity of project members in the Limpopo province for the reinforcement of
infectious disease surveillance system through the project activities for the




development of iDEWS after the time of the Mid-term Review. The accuracy
improvement of the information from the infectious disease surveillance will also
contribute to the improvement of the performance of infectious disease epidemic
prediction models.

(4) Verification of applicability of the climate-based infectious disease epidemic
prediction models in light of the application to other provinces and neighboring
countries

»  The Project intends to apply the iDEWS not only to other provinces in South Africa
but also southern African countries in future, The Project has already commenced
discussions with the authorities concerned in Mozambique, sharing the border with
the Limpopo province; however, the Project should verify the applicability of
iDEWS to other provinces and/or neighboring countries using currently-available
data.

Attachment : Joint Mid-Term Review Report
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CHAPTER1 SCOPE OF MID-TERM REVIEW

1.1 Background-of the Mid-term Review

It is suggested that the epidemic of certain infectious diseases such as malaria, diarrhea and
preumonia can be affected by climate variability, in particular, air-sea interactions such as La Nifia
effect, seasonal variability of ambient temperature and precipitation. Southern African countries
including the Republic of South Africa (hereinafter referred to as “South Africa™) are being subject
to danger of the said infectious diseases. As was just described, the relationship between climate
variability and the incidence of infectious diseases is strongly suggested; nevertheless, its concrete
correlative relationship has not been scientifically proven. For this reason, climate-based infectious

disease epidemic prediction has not been used for practical measures for infectious diseases control
to-this date.

On the other hand, a climate variability prediction system with high prediction accuracy
(SINTEX-F) was developed through the collaborative research of the South African and Japanese
research institutes with the support of a former JICA's technical cooperation entitled “the Project for
Prediction of Climate Variations and its Application in the Southern African Region™ (2010 —2013),
which was implemented under the scheme of the Science and Technology Research Partnership for
Sustainable Development (hereinafter referred to as “SATREPS™). On the basis of the said project,
“the Project for Establishment of an Early-Warning System for Infectious Diseases in Southern
Africa incorporating Climate Predictions” (hereinafter referred to as “the Project”) is launched in
May 2014 under the scheme of SATREPS, aiming to further improve the prediction skill of the
SINTEX-F, followed by the establishment and subsequent operability verification of climate
variability-based infectious disease early-warning systems (hereinafter referred to as “iDEWS),
especially for malaria; disrheal diseases and pnédmonia.

The Joint Mid-term Review will be conducted jointly with authorities concerned of the South
African side to review performance and achievements of the Project, and to provide
recommendations to offer solution against current challenges as well as a direction of the Project for
the rest of the project period.

1.2 Objectives of the Mid-term Review

The objectives of the Mid-termy Review are as Tollows:

1) To review the interim progress of the Project and evaluate the achievement as of the time of
the Mid-term Review in accordance with the five evaluation criteria (*Relevance’,
‘Effectiveness’, ‘Efficiency’, “Impact’ and ‘Sustainability’) on the basis of latest version of
ijﬁact Design Matrix (PDM) version 1 (Annex 13;

2)  Todiscuss the contributing and hindering factors for the achievements of the Qutputs and the
Project Purpose;

3)  To discuss the plan for the Project for the rest of the project period together with the South
African side based on reviews.and analysis.of the project performances;

4} To make recommendations in order to achicve the Project Purpose and future Super Gozl, and
1o revise the PDM s necessary basis; and

5} Tosummarize the yesults of the smdy o a Joint Mid-term Review Report.

1.3 Joint Review Team

The review of the Project was jointly performed by three (3) South African members and three {3



HCA members. The members of the Joint Review Team (heremafter referred to as “the Team™) were
indicated below,

Simultaneously with the JICA's review work, the Japan Agency for Medical Research and
Development (hereinafter referred to as SAMED™, supporting research activities conducted 1
Japan under the framework of SATREPS, dispatched two (2) members and participated in the field
survey in- South Africa to conduct their final evaluation and to-offer technical advices on the research

activities from technical standpoint.

<The Japanese Side >

: Name . Designation Title and Affiliation Duration of
Survey

D Kanams Leader Executive Technical Advisorto the 2415ep/2016 ~

KANAIL Director General; Human Development 402016

Department, HHCA

Ms. Saya Cooperation | Staff, Health Team 2, Health Group 1, 30/8ep/2016 =

UCHIYAMA Planning. Human Development Department, JICA S$#0eti2016

Dr. Yoichi Evaluation Senior Consultant; Consulting Division, 18/3ep/2016 ~

INOUE Analysis Japan Development Service Co, Lid. 5/0ct/2016

<The Scuth African Side >

MName

Title-and Affiliation

Dr. Isayvani
NAICKER

Technology

Chief Director, International Relations; Department of Science and

Mr. Ben DURHAM

Chief Director, Bio-Innovation, Department of Science-and Technology

Ms. Mantt MAIFADI

Deputy Director, Office of the Chief Director; the Department of Health

Notgeoording to seniority

< AMED Mission Members >
" Name Designation Title and Affiliation Duration of
. ‘ Survey
Prof, Dy, Haruo Infectious Program Officer, International 28/Sep/2016
WATANARE Diseases Collaborative Research Program, 4002016
Control Department of International Affairs,
Research AMED
Professor, the Graduate Sehool-of the
International University of Health and
Welfare
Mr. Katsumi ISHIT | Planning and | Deputy Manager, Division of Intemational | 28/8ep/2016 -
Byaluation Callaboration, Department of International’ | 4/0et/2016
Affairs, AMED

The on-site review work was conducted from the 19" of September to the 4™ of October 2016. This
evaluation included site visits, interviews and scrutinizing various documents and data related to

planiing, implementation and monitoring processes of the Project {(Annex 2),

1.4 Framework of the Project

The framework of the Project is desenibed below:

1) Five (3) years from the 12" of May 2014 1o the 11" of May 2019

b Affairs under the junisdiction and authorites of the projecis-in the field of infections diseass contral was transferred

to AMED. The transfertook place-on the Ist of April, 2015,

o~




2)  Theadministration system of the Project is as follows:

- The Chief Director of the Biotechnology, the Department of Science and Technology
{hereinafter referred to as “D87") is assigned as the Project Director;

- The Chief Director of the Comummmicable Diseases, the Department of Health
(hereinafter referred to as “DOH) is assigned as the Project Co-Director’;

= The Director of the Applied Centre for Climate and Earth Systems Science (hereinafter
referred to as "ACCESS”) is assigned as the Project Manager; and

~  The Professor of the Department of Vector Ecology and Environment of the Nagasaki
University Institute of Tropical Medicine (hereinafter referred to as “NEEKENT

3} Project Implementers (research institutes) of the Project are indicated as follows:

The South African Side: ACCESS; the South Afrlcan Medicsl Ressarch Council (MRCY: The
Council for Scientific and Industial Research (CSIR); the National Instimae for
Communicable Diseases {NICD}S; the South African Weather Service (SAWS)': the
Department: of Health-Limpopo; the Department of Health-Limpops, Malaria Control
(DOHL-Malaria); the University of Cape Town (UCT); the University of Limpopo (UL); the
University of Pretoria (UP)°, the University of Venda (UV)®; and the University of the
Western Cape {UWLD)

The Japanese Bide:r NEKKEN and the Japsn Agency for Marine-Barth Sclence and
Technology (hereinafter referred 1o a8 "I MSTEC™)

4)  The direct and indirect beneficiaries of the Project are 46 researchers of the South African
project implementers and approximately 54 milhions of peoples living in the Limpope
province, respectively. '

33 The Narrative Summary of the Project:

The Narrative Summary of the Project (Project Purpose, Outputs and Activities) set'in the
latest PDM (version 1), authorized at the 1™ loint Coordinating Committee (hereinafter
referred to as “JCC™) held on the 6% of August 2014, 18 described below.

Please refer 1o the Annex | (PDM wversion 1) for other elements of PDM such as the
Objectively Verifiable Indicators (OVIs), means of verification, the Inputs from both sides to
the Project; the Preconditions and the Important Assumptions,

Narrative Summary of PDM version 1

A climate-based  earbiwarning systern model  For infectious  dissages contrel s
established a5 & precurser for further application aeross southern Africs,

| Sutput |

| Climate-based infections dissase epidemic prediction models are developed espacially for
= rnalaris, poeumonis and dwrrhes,

A Ourput 2

. Replsced from. the Chief Director of the District Health: Services, the NDOM, Aocordingly, the Memorandun of
Understnding (hereinafier refofred to as “MOU™) dated on the 12 of May 2014 was amended by cxchanging the
Minutes 6f Meotings (hereinafter referrcd 1o a5 ¥ B/MW™) botwoen the DST and HOA on the 10% of Novermber 2015,

& The MICD was authorized a5 2 South Affican momber of the Project atthe time of the 2% JCE held-n Octaber
2015,

+ The SAWS was authorized 25 2 South A frican member of the Project Fom an external supporting organization at
the time of the 2" JCC held in October 2015,

5 The UP was anthorized as 5 South African member of the Project at the time of the 17 JCC held in August 2014
8 The UV was suthorized 23 3 South African member of the Project at the time of the 1% J0C held in August 2014,

&




Operational guidelines -of the climate predicton-based Infectious discases early waming
system (iDEWS) are developed in the Limpopo Provinge,

g Output 3

Prediction performance and operability of the iIDEWS are verificd.

- Activities

Agtivities under Output 1

-1

1-2.

b

Prospective and retrospective datafinformation acquisition systems are developed in the
areas of infectious diseases and climate variability

1+1-1. To develop databases of date/information of malaria, preumonia and diarhes
respectively from local health information system, archival records of health
facilities and so on,

1-}:2. To determine investigation target sites on the basis of a risk map for respective
diseases, which ie developed using retrospective dam from the database.

1:1+3, To conduct fact-finding Sutveys at communitizg in the targeted sites with regard
o incidence and prevalence of respective diseases (including undiagnosed
disenses), residents’ behavior that tmpacts on the prevalence (health seeking
behavior, ete.) and hygisnic environment {water quality, air pollution, malana
mosguite insscticide resistance ete), followed by populating the data into the
database.

1=1-4. To sourge climatic and non-climatic ancillary environmental data {geographic
data, cic) from ACCESS parinér crganieations such as the South African
Weather Service (SAWSY and the Agricultural Research Council TARCY

1-1-5.To obserye ‘localseale meteornlogical data in the target sites by placing basic
observation stations at public buildings,

Elucidation of relationships among ingidence/prevalence of the target discases and
climate variability {ambient temperature, humidity, precipitation, st¢)

1-2-1, To investigate the relationship between incidencelprevalence of the farget
diseases and climate variability using time-series analysis.

1.2.2. To investigate the relationships of proliferation of malaria vestors with climate
variability and malaviaingidence/pravalence,

1-2:3. To investigate the relationship batwoen regional-scale climate variations in the
Limpopo Province and their links with the global climate phenomena such as the
El Mine Southern Oscillation (ENSO), the Indian Ocean Dipole Mode (10DM)
and the Sub-tropical Dipole Mode (SDM).

- Dievelopment of infectious distase mathemutical and/or statistical models formaldria,

and statistical models forpncumoniz and diarrhea of 'which local epidemic situation is
reflected

1231, "To review existing infectious disease models (related to-climate invparticular) for
malania, cholera, and pneumonia

123-2. To develop basic: mathematical andfor statistical models for malaria, and
statistical models for pneumonia and diarchea by modifying existing modgl(s) or
newly developing:

1-:3-3.To calibrate the. models by verilving stheir prediction performance using
retrospective - and -prospective- data/information of infectious diseases obtained
from the database, :

improvement of 2 seasonal prediction system based on an ocean-atmosphere coupled
general circulation model {CGUM ) called SINTEX-F improving its skill, downscaling,
extending its lcad-time

1-4-1.To improve the prediction accuracy of SINTEX-F for the short-term: seasonal
climate variability by cnhancing model resolution, implementing better physics
and data assimilation in next versions of SINTEX-F .on the Earth Simaulator,

1-4-2. To reduce mode] biases by model validations and intercomparisons among
SINTEX-Fl, new SINTEX-FZ and other climate models developed n South
Afviea.

1:4-3; To improve resolution and lead tinre for climate prediction of the SINTEX-F for
better local-scale. pyediction performance by using & dynamical downsecaling
model such as Weather Research and Forecasting model (WRF) and statistical
downsealing techniques.

T-4<4 Interactively with the Activiny 1-43, o fne-tune WRFE downscaling model

e}
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using local data available from the weatherand climate observations at the farget
areas {Activity =11

-5 Development of the climate-based infectious disease prediction models for malaria,
preumonia and diarrhes

1-5-1. T¢ develop a climatesbased infections disease epidemic prediction modsls for
malaria, pneumenia and digmhes by coupling the infectious disease
mathematical and statistical models and the adopted ¢lhmate prediction model, in
light of the rclationships among incidence/prevalence of the target diseases,
climate variability and profiferation of vectors (Activity 1-4}.

}-5-2. To calibrate the models by verifying their prediction performance using existing
data/information of infectious discases epidemics and outbreaks obtained from
the database,

Activities under Ouput 2

2:1. To launch a preparatory commitiee for introducing the [DEWS at the Limpopo
Province consisting of organizations responsible for épidemic prediction, issuing
cpidemic/alerting information and implementing countcrmeasures bascd o such
information.

2-2. To set-oriteria for outbrealcalerting.

2:3, To set communication flow of infectious discases epldenic/outbreak information inthe
Limpopo Provinee.

24, To develop an iDEWS operationsl Guidelines compnsing fegular reporting of
epidemics, issuing outbreak alerting and consequent countermeasures, organogram of
IDEWS operation, formats of regular reporting and alerting, eto.

Activities under Output 3

3-1. To evaluate the prediction performance and operability of the iDEWS through 2 pilot
application at the Limpopo Provinee,

3-2.To conduct able-top oxercises regarding issuing outbreak alerting and consequont
catntermeasures at the Limpopo Province:

3-3. To develop a sustainable monitoring and evaluation system forassessing impacis of the
iDEWS. on infection control st the Limpopo Province.

34, To verify the applicability of other areas. using available data of epidémics, climate and

non-chimate environment at other provinees of the South Africa and neighboring
countries

K75
¥
Ly

. To hold workshopls) geared to administrative officors, fesearchers, cto. in thevareas of
climate variability and infoction contrel from the govemnment of the South Africa and
neighbornng countries for the deployment of IDEWS,

%<6, To start discussions with administrative officers, ressarchers, ete, in'the areds of climate

varisbility snd infection control of the goveinment of the South Afnca for the
dissemnination of IDEWS.




CHAPTERZ METHOD OF THE MID-TERM REVIEW

2.1 Framework of Project Review under SATREPS

Since SATREPS provides assistances to the counterpart countries through the implementation of
technical cooperation project on site by JICA and the technical and financial support for research
workes in Japan by AMED in a collaborative manner; it is natural that review and evaluation works
on site are conducted in tandent in consideration of its etficiency,

HCA, jointly with governmental organizations and/or research institutes including researchers, will
review and evaluate the performance and achievement of the technical cooperation project
implemented under the framework -of the Japan’s ODA from the viewpeoint of human resource
development; capacity development, and contributionto- development agenda at parmer countries,
AMED will evaluate the whole of international joint research works from the viewpoint of regearch
outcomes that contribute to resolve the global issues.

2.2 Methodology of Review

The Mid-term Review was performed in sccordance with the latest “JIC4 Guidelines for Project
Evaluation Second Edition” and “JICA Handbook for Profect Evaluation (Ver. 1) issued in May
2014 -and August 2015, respsctively.  Achievements and implementation process were assessed
based on the investigation results, which-are consolidated in the évaluation grid {Annex 3),.from the
aspects of the five evaluation criteria of relevance, effectiveness, efficiency, impact, and
sustainability, as well as the Verification of Implementation Process.

The Team conducted surveys at the project sites through questionnaires and interviews to counterpart
researchers, other related organizations, and the JICA experis involved in the Project to review the
Project on the basis of the evaluation grid. See Annex 4 “List of Interviewees™ for more information,
Project performances including achisvement of the Objectively Verifiable Indicators (OVIs) were
reviewed and analyzed in accordance with the Project Cycle Management (PCM) concept. The
review work was jointly performed by the Japanese and the South African sides on the basis of PDM
version 1 (See Annex | for more information). Finally, the Team compiled this Joint Mid-term
Review Report.

2.3 Five Evaluation Criteria

Description of the five evaluation criteria that were applied in the analysis for the Mid-term Review
1s:given below.

Five Criteria Duseription

Releévance Relevance of the Project is revicwed by the validity of the Project Pirpose and Overall Goal in
connection with the  govémment development policy and the needs in the South Africa
Relevance of the Projoct is verified on the basis of facts and achievements at the time of the
Mid-torm Review,

Effectiveness Effectiveness is assessed to what extent the Projest has achisved its Project Purpose, clarifying
the relationship between the Project Purpose and Outputs. Effectiveness of the Project i verified
on the basis of facts and achievemsnts af the time of the Mid-term Review,

Efficienty Efficiency of the Project implementation is analyzed with emphasis on the relationship between
Quiputs and Inputs-in terms of timing, quality and quantity, Efficiency of the Project is verified
on the basis of facts and achievernents at the time of the Mid-torni Review.

Impaci Impact of the Project is assessed in terms of positive/nepative, and intended/unintended
influence caused by the Project.-Impact of the Project is verified in acoordance with the
nigcessity and possibility at the time of the Mid-term Review,

Sustainability Sustainability of the Project'is assessed in terms. of political, financial and-technical aspects by
examining the extent to which the achievements of the Project will be sustained afice the Project
i completed. Sustainability of the Praject is verified on the basis of extrapolation and
expectation atthe fime of the Mid-term Revigw:




CHAPTER 3 PROJECT PERFORMANCE

3.1 Inputs

1) Input from the Japanese Side

The following are inputs from the Japanese side to the Project as of the end of June 2016. See Annex

5for more mformation.

Components.

Tputs

Dvspatch of Japaness
Experts

Long-term Experts: & total of 2 Experts (Epidemiclogy/medical entomology research
and Project Coordingior); 42 M/M (Man/Month)
Short-term Experts: 8 total of 14 Experts, 13.8M/M (415 days i total)

Provision of Equipment

Major Items: Automatic Weather Observation System, research¢ laboratory instrument
and related cquipmmt such asmicroscopics, antificial environment testsysten,
persanal computers for data proccssing and analyses, software for data analyscs oo,
(JPY 33,730,973 (= approx.  ZAR 3,815,716 = YY USD 290,909 '

Livitation of Researchers
from Abroad:{ Training 1n
Japan)

Total number; 12 porsons

Content: Discussion of the resesrch direction and methods regarding the predictionof
chimate varisbility in Southern Afvica {2 persons, #total of 18 days), and the
participation and presentation at the project open §ymiposiom (10 pefsons, &
total of 80.days)

Training in Japan

Total number 3 persons
Content:
= Theory and practice of statistical mothods for the developmgntof the
Geographical Information System (GIS)-based infectious diseases risk mapping
{2 persons at NEKKEN for 27 days)

- Theory and practice of statistical methods for correlation analyses between the
incidence of infectious diseases and metcorological data (1 person at
JAMSTEC for 21 days)

Logal costs

Oiverseas activities costs: JPY 12,035,061 (& USD 103,795, = ZAR 1,361 ,432) 8
~IFY2014:JPY. 3,809,227
~ JEY20715: JPY 5,830,234
—JFY2016: JPY 2,205,600 {estimated amount)

2} Input from the South African Side

The followings are inputs from the South Aftican side to the Project as of the end of June 2016, See

details on the Annex 5.

Components

Inputs

Allocation of Counterpart
Researchers

Atotal of 46 researchers (1 from ACCESS; 12 from MRC; 6 from CTSBIR; 1 from
NICD: 6 from SAWS, 1 from DOHL; 2 from DOHL-Malaria; 3 from UCT; 6 from
VL; 2 from UP; 4 from UV, and 2 from UWCE

Facilines, Equipment and
Materials

1. Project office spaces in CSIR and DOHL-Malatiz;

Laboratory space urt DOHL-Malaria;

Existing research instruments; squipment andfor devices iy the South African
counterpart organizations;

4,  Available data, information and/or specimens related fo the Project; and

5. Availability of teleconference system in CSIR

w1

Localcosts

Costs for fisld survey in the Limpopo provines, the development of database for
hospital inpatients information, domestic transportation of the South African
counterpart potsennel, utilities for the project office, consumables used for the
project activities, sustom clearance of the materials procured in Japan such as
regearch: instruments-and reagents, cte,

7 JICA Conversion rates aveach yearwas used Tor Suitendy ¢onversion.

& JICA Conversion rates at cach year was scd For curieney conversion,
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3.2 Achievements of ‘the Project

1) Achievernents of the Project Activities

Output 1

Climate-based infectious disease epidemic prediction models are developed especially for mataris; pneumonia and
diarrhea:

Achlevemems ofthe PrQ]ect Actwmes under Outputs are as indicated below

Performances .

diseases and climate varigbility

115 Prospective and retrospective datefinformation acquisition systems-are developed in the areas ef infectious

1-1-1. To develop: databases. of
datax’mfcrmahon of ‘malatiz,
p:;eumoma and
respectively  from local health
information.  system,  archival
regords of health facilities and so
of.

diarrhea

The Project; =t the initiative of the DOHL-Makaria and the
NERKEN, gathered malaria incidence data i the Limpopo provincs
from the year of 1998 when rapid diagnosis test kits were introduced
for the diagnosis of Malaria into a database: Data'of new malania
cases are belng added to date;

Data collection of preumonisz and diarrhes Incidents

~ The Project, st the initative of the MRC and the CSIR, are siill
working on the repistration of all inpatients information of the
Nkhensani Hospital in the Greater Givani {approx. 28,000 cases,
20802 to 2016).-The collected . data-will be subjeoted to-data
cleaning for secore its quality. The Project estimated that the
development work of the database will be completed by October
2016. Singe the database.containg all hospital inpatient datd, the
number of pnoumonia or diamrhea cases. canpot be counted
during the development work of the database as of the time of
the Mid-terni Review.

= The Project alse gained inpationt data from: 4 hospital in
Phalaborwa, and is adding 1t 1 the database,

= The ACCESS obtained information of insurance claims with the
dizgnosis of pneumonia as well as diarrhea froni the insurarice
company by their own efforts (approx. 60,000 80,000 cases).
The ACCESS ‘also gained the sales amount dats of
nen-prescrption anti-dlarheal drug (Loperamide), which can
reflect the ineidence of mild diarrhesl cases that are not required
to sec a doclon

Construetion work  for the database ‘of malana ingidence is
progressing smoothly; whereas that.of prcumeonia and disrrhea is 6 =
12 -months behind the schedule since it took longer-than-expected
time-for the South African side to allocats budget for the constrsction
of the database; and to computerize a huge amount of paper-based
information.

1-1-2. To determine investigation
target sites on the basis of a risk
map for respective diseases; which
is ‘developed ‘using rétrospective
data from the database.

The DOHL-Malaria, jointly with the NEKKEN, develop a malaria
risk ‘miap using gxtracted data from the-database. The Project chose
the Greater Giyani ag the targetarca for investigarion on'the bagis of
therisk map.

The Project; at the initiative d¢f the MRC and the NEKKEN, is
supposed o develop risk maps for pneumonia and diarrhes
immediately after the construction of the database.

The Project cliose the Greater Giyani as the-target area for ppeurmpnia
and: diarthea research, the same area with: that for malaria, in
consideration. of the efficient. implementation of ficld activities when
needed, given that the distibution of the incidences of prsumonia
and digrthes were equable v 'the Limpopo provinee.

1+1<3. To oconduct fact-finding
surveys: at communitiss in the
targeted  sites with regard o
incidenve: and  prevalence  of
respective  diseases | (including
undiagnosed  disedses), Tesidents’
behavior that impacts on the

The: Project, at the-initative of the DOML -Malaria, the MRC and the
NEKKEN, -commenced avestigation of the prevalence of
asymptomatic malaria infection by testng commniunity residents
{approx. 300 houscholds in the Greater Givani) with a LAMP-based
raptd diagnostic test kit from the epidemic season of 20157207186,

The Projeot investigated the implementation record of the Indoor
Residual Spraving {IRSyin the:same area:
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prevalence {heslth seeking
behavior, etc.) -and BHypgienic
environment (water quality, air
pollution, malaria ~ mosquito
insecticide © resistance BHEY,

followed: by populating ‘the data
. 1nito the database. ’

The Project placed light trap for malaria veetor mosquito of
anopheles in the 208372016 cpidemic season; however, <nough
amount of anopheles was nol captured to implement the experithents
te.gyinsecticide resistance) due to the low 'mosquite density:

The Project alse investigated vesidents’ health secking behavior that
impacts on the epidemic ‘of ‘communicable diseascs as well as
hygienic snvironment and air pollution o the communities that can
influence the incidences of diarthea and pagimonia,

1:1:4, To -source climatic. and
non-climatie ancillary
environmental. - data  {geographic
data, ete)) from ACCESS partuer
organizations’ such ‘as the South
Afrjean Weather Service (SAWS)

The JAMSTEC, with ‘the support of the NEKKEN and the UL,
gained satellite  observation-based. climatic data- as well a3
non-climatic ancillary environmental data {e.g, geopraphic data) from
the ACCESS parmer arganizations, aid used themn for improving the
existing ‘seasonal prediction systemn based on an ocean-atmosphere
coupled general circulation model {(SINTEXF) (for the development
of SINTEX-F2) and for the development of comimunicable diseases
rigk maps,

Meanwhile, #t was supposcd that the torrestdal climate date will be
provided by the ARC and:the SAWS to the Project; nevertheless, the
said data was not provided by the ARC. However, though it took
longor-thansexpected “time, 4 Contract for the provision of the
terresirial data from tho SAWS was cventually concluded in August
2016; the sald data has just become svailable for the Project
However, the tetrestrial climane data wore supposed to be used for the
verification of the skill-of the downscaled climate prediction; thus,
this delay i the signing of the comwact has fess influence on the
development of SINTEX-F2

The SAWS waz regerded as an external supporting agency at the
beginning of the Project, but wag authorized as an official member of
the Project at the time of the 2 JCC held in October 2015.

and  the Agricultursl  Research
Council (ARC)
1-1.5. To. observe local-scale

mieteorolopical data i the target
sites by placing basic observation
stations af public buildings,

The Project; at the initative of the ACCESS the DOHIL-Malaria and
the NEEKEN, installed a total of 7 Automatic. Weather Observation
Systems at the cooperative heilth facilivies in'the Greater Givant for
the collection of terrestrial climate data.

The SAWS: s covering whole land of the South Africa for the
collection of terrestrial ¢limate data, whereas the Projest can obtain
the said dats in' detail and immediately in the target arcas.

12 Eluéi_datieu of -relationships among incidence/prevalence of the target discesss and climate variability
{ambient temperature, Humidity, precipitation, ete.).

121, «Fo: investigate  the
relationship between
invidencel/prevalence of the trget
diseases and climate variability
using time-series analysis;

The Project, at the initiative of the NEKKEN and JAMSTEC,
revealed the significant corrolation betwsen the number of malatia
patients and climate variation (temperature and precipitation amount)
using several types of time-series a5 well as spatial statistical analyses
on the data aviilable since 19980 To be more precise; the analyses

sronstrated the: negative correlation of the number of the malaria
paticnts” with the precipitation. amount in the ‘southem 'part .of
Mozambigue and Zimbabwe as- well as the west wind, and the
negative correlation with the sea surface temperaturg; in particular,
the positive correlation with La Nifia. The Project also performed the
analyses on the seasonal variation in the said correlation.

The Project is supposed to start the investigation of the relationship
betiween the-climate variability and the incidence. of pneumonia-or
diarthes ouce the database become available. The Project,
nevertheloss, gained preliminary analysis results from the information
of insurance claims with the disgnosis of pnoumonia as weill as
diarrhes from an insurafce company. Those suggest a correlative
relationship between the climate variability and: the said twe
communicable discases to 3 certain extent though the condition of
data collectionis rather biased,

1-2.Z.  To  investigate  the
relationships of proliferation of
malaria  “vectorss with  chmate
variability and malatia
imcidencelprevalencs,

A weas shown i the Activity 1-1-3; the Projeet unfortunately could
not obtain enough amount of wild anopheles 1o analyze such as the
relationship  between vector mosquito snd climare variebility or
malaria’ prevafence. Given that the Project can capture enough
anopheles in the coming cpidemic scason of 201672017, coficlation
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analyses are supposed to be pecformed immediately,

However, the Project has commenced a research for the relationship
bérween the anbient temperature-and the development.of anopbeles
néing the artificial envitonment test system at the Tzancen Malatia
[nstitute {TMI) from 2015, The results of vector:mosquite research
arg supposed to be used for fine-tuming of the mathematical models
for the prediction of malaria ncidence;

1-2-3.  To  investigater the
relationship between. regional-scale
chimate variations in the Limpopo
Province and. theirlinks with the
global climate phonomena such 45
fie Bl Nino' Southern Osofllation
(ENSO), the Indian Ocean Dipole
Mode (TODM) and the Sub-tropical
Dipole Mode (SDM).

The JAMSTEC, using SINTEF-FZ; revealed that the climate in
southerm: Afriea including the Limpopo-provinee is-affected by ENSO
ag well as 100 and SDM,

The JAMTEC also discovered the decadal changein the precipifation
in southern Africa on top of inter-annual ot seasonal variation from
the analyses of metcorological observation data. Further, the analyses
results  using SINTEX-F2 demonsuated 2 swong comslative
relationship hetween the said decadal change and other decadal
change in sea surface temperatire a8 well as pressiire that moves e

1A this regard, the Project points out that the possibility of positive
correlation betwoen the decadal climate change n southern Africa
and the malariz incidence in the Limpopo provines; and is working
ot the detailed analyses on it as of the time of the Mid-lerm Review.

1-3. Development of infectious disca
for pneumonia and diarchea of which

se mathematical and/or statistical models for malaria, and statistical models
local epidemic situation is reflected

1:3<1. Toveview existing infectious
disease models: {related to climate
in particilar) for malaria; cholera,
and pueumortia.’

L ]

There arc several prodiction meodels: for the imeidence of
cotamnicable diséases; 1o be more specific,. sigtistical models that
causally infer the relationship between past malaria incidence data
and-meteorological data, ag well as mathematical model that infer the
charasteristies of various phenomensa (malariz incidence in this case)
by expressing it with mathematiéal forrula, The Project; at the
initiative of the NEKKEN and the TAMSTEC, reviewed existing
infoctious discase “modcls for the prédiction of the incidence of
malaris, pneumonia and diarrhoa

The review results showed that statistical models are mainly used for
the prediction of ths incidénce of pneumenia and disshea, On the
other hand, there arc several mathematical models derived from the
Ross-Macdonald Mode! for the prediction of malaria transmission.
The VECTR! model isa brand-new model of the said mathematical
model, which -tikes the: wmoology: of ~vetlor  mosquito into
consideration: The: Project made & contact with the developer-of the
VECTRI model and obtained the source code information from him.

1-3-2 To develop basic
mathematical . and/or - statistical
riodels- for malaria, and statistical
models for pneumonia and diarthea
by modilying existing model(s} or
-newly developing.

The NEKKEN and the JAMSTEC developed several statistical
models thar mke the climate {precipitation and ambient winperature)
into consideralion on the basis of timesserics and spatial analysis. of
malaria incidence: I the Limpopo province. Additionally, they
developed a-mathematical model for malaria: transmission by adding
meteorological Tactars to the said VECTRI model.

In.parallel with-the above-mentioned research activitias in Japan, the
UWC isoworking on the development of mathematical models for
malaria incidence prediction. independently and published one
rescarch arficle in an infcinational jowrrial and another article is under
peer fevicw at the time of the Mid-term Review

The NEKKEN and the JAMTEC jeintly held a modal development
seminar to discuss the skill of the malaria epidemic pradiction models
developed by the Japancse research institutes of the NEKKEN, the
JAMSTEC and the Kyusys University, For your information, & model
developed on the bases of the Distributed Lag Non-linear Muodel by
taking the secondary infootion and precipitation into consideration
fie, distrbutcd lag non-linear model} demonstrated the best
prediction skifl of 78% predictive accuracy for the = 75% clevation
of weekly mularia incidence with 3 to 4 wecks lead time.

Meahwhile, the Projéet is supposed to commence the development
work of prediction models for pnédmonia and diarhea intmediately
after the database bocome available:

1-3:3; To calibrate the models by

The NEKKEN, the JAMSTEC and the UWC, in charge of the

L
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verifying . their prediction
performunce - using  retrospective
and prospective datafinformation of
infectious- diseases’ obtained from
the database,

development of prediction models for malaria-incidence, are working
on the verification and subscquent fine tuning of their own models
using retrospective data atthe time of the Mid-term Review.

Prediction models for pueumonia and diarrhes incidences are also
supposed o be verified and fine-tuned using retrospettive data once
the ~database s ‘available and subsequently, tral models are
developed.

1-4. Impro'vekhr:m of & seasonal prediction system based on an ocean-atmosphere coupled genersl éirx:ulati(m
model (CGCM) called SINTEX-Fy improving its skill; downscaling, extending its lead-tirss

1-4<}. To*irmiprove the" prediction
accuracy of SINTEX-F  for the
short-form scasonal
varigbility by enhancing model
resolution, implementing  better
physics and dar assimilation in
next versions of SINTEX-F on the
- Barth Simulator.

clifmgte

14+, To reduce model bisses by
model © © validations . and
. intercomparisons ‘among
SINTEX-F1, new SINTEX-F2 and
other climate models developed in
South Africa,

L

In 2015, the JAMBTEC had sugcceded in developing a novel
COCM-based scasonal prediction system on the basis of the
SINTEX-F (e SINTEX-F2) with-further enhanced resolution and by
taking the influence of Antarctic sea ice. The SINTEX-FZ improved
its prediction aceuracy on 8DM in southem Indien Ocean as well as
precipitation'in southern Affice inthe sustral summier seasomn,

The JAMSTEC completed the development of the SINTEX-FZ,
nevertheless, is supposed to. continue fing. tuning of it by
mtercomparing with other elimate models for further improvement of
prediction skill.

The C8IR and the UP, in parallclwith the JAMSTEC -ale working on
the development and fine tuning of thelr own scasopal olimate
prediction models as well g5 continging information and technology
exchanges with the JAMETEC.

The South Africa aund Japanese sides have reached an agrecment for
the development of a multi-model cnsemble. prediction: system by
avoraging out the models developed by both South Africa and
Japanese research Instituics,

1-4-3, “To-improve resolution and
lead time for climate prediction of
the SINTEX-F forbetter local-seale
prediction performance by using a
dynamical downscaling miodel such
ay  Weather  Regearch  and
Forecasting  ‘mwdel (WRF) and
statistical downscaling technigues.

1-4+4,  Intevactively with  the
Activity 1-4-3; to finestune WRF
downscaling model using local data
available from the weather and
climate observations at the farget
areas (Activity Tl

The JAMSTEC has sucgeeded in downscaling of global scagonal
forecasting into local-scale prediction covering as narrow as approx.
10km®. The JAMSTEC and the CSIR jointly investigated the
performance of the dyaamical downscaling miodel, and confirmed the
significant improvement of prodiction -accuracy in. ambient
temperature and precipitation, which are susceptive of the complex
topography in South Africa.

Further, now that the towestinal climate data of the SAWS becoms
available, the Project i supposed 1o continue research activides for
further improvement of prediction skill and lead time using the
terrestrial data i addition to the satellite observation-bazed climaie
dats after the time of the Mid-term Beview.

1-5. Dévelopment of the climate-based infections disease prediction mgdsls for malsria, pneumonia and diarrhes

1-5-1. To develop - climate-based

infections”  -discase cpidomic
prediction models: for -malasa,
pieuménia  and  dimvhes by

coupling: the ‘infectious discase
mathematical and statistical models
and the adopted climate. prediction
model;, in-light-of the relationships
among incidence/prevalence of the
target diseases, climate variability
and profiferation. of  vectors
{Activity 1-2)

The NEKKEN and the JAMSTEC Has just commenced developing a
“climate-hused maluria epldemic prediction model” by coupling
dynamicaily-downscaled ¢himate  prediction  daty with “malaria
cpidemic prédiction model(s) frony the yoarof 2016,

In July 2016, the MEKKEM and the JAMSTEC condueted a meeting
in Nagasali to-confirm the progress and achievement of developing
work of the climate-based infectious diseasc epidemic prediction
modeling 2nd discussed about the procedures and direction of the
geveloping work-of it. As-of the time of the Mid«term Review, o
significant fescarch ‘outcome had gained regerding the coupled
model

Morcover, conerote consultation has not been commenced among
South African aid Japanose research institutes for coupling chimate
prediction models with infectious disease. epidemic prediction
wodels; i particular, the way of proceeding collaborative réscarch,
the. methiod of coupling, ete. It Iy anticipated -that the copcrete
discissions are comimoneced at the dme of the: Scientific Meeting held
o the 20% of September 2016,

1-5-2. To calibrate the models by
verifyin thieir predichion

The Project estimates: that it will take a couple of months to lnk up
the - dvnamicallv-downscaled: ehimate prediciion model to infectious




performance . using  existing
data/information  of infections
disezses epidemics and ocutbreaks
obtained from the databage,

disease epidemic prediction model. The Project:is supposed to start
with “mialaria”™ for the target disesse of the climate-based infectious
disease emdemic prediction model.

Al the rescarch activitics for the development of climate-based
infacticus discase epidomic prediction models rargeting pnoumonia
il dinerhiea will be commenced after the databage become available.

Ot 2

Operational: guidelines of the clirmate prediction-based infectious diseases early warning system (iDEWS) are

developed in the Limpopo Provines:

- Activities

Performanies .

22-1. To launch a preparatory
committee for introducing © the
iDEWS at.the Limpopo Province
‘congisting . of . organizations

. responsible. for epidemic
prediction, ~ issuing
epidemic/alerting informetion and
Cimplementing - countermeasures

based'on such information.

The Project has commenced discussions among Japanese and South
African reséarch institutes in Ootaber 2015 for the establishment of'a
preparatory cormmitiee for dntroducing the climate prediction-based
iDEWS. The Project held 2. meeting in April 2016 1o discuss the
details of the commitice and detérmined the Terms of References
(TOR) of the Commitice and pominated ¢ore members and extemal
sapporters.

The DOHL (officers in charge of the control of mualaria, preumonia
and diarrhea), the DOH-Malans, the TMI, and South African and
Japanese researchers participating.in the Project are nominated.as
cote members of the IDEWS Prcparatory Cammittee: Additionally,
Officers in charge of the control of malaria, pheumonia and diarrhed
in the national DOH, representative(s) - of the National Disaster
Management Centre (NDMC), representatives from the Public Health
Association ‘of Scuth Africa (PHASA) and a legal ‘advisor ame
expected 1o beexternal advisors. Chairperson and co-chairperson are
supposed to be determined at the 'V IDEWS preparatory commiittse
mecting, though it is not scheduled yet as of the fime of the Mid-term
Review.

The Project envisages that the IDEWS is operated a3 & part of
adrninistiative systems {e.g. comununieable diseases surveiilance
systeny, disaster mandgernent system; €te)-in the Limpopo provinee
or even in the national level i funire: thus, it is expetted that the
DOHL, a main user of the iDEWS, will teke lead role of the
development of {DEWS with guidance from the national DOH and
the legal advisor

2-2. To. set criteriafor outbreak
alertimg,

2-3. "To set communication flow of
infectious diseases
epidemicfontbreak information in
the Limpopo Province.

24 To develop an DEWS
operational Guidehnes compusing
regular reporting of epidemics,
issuing® outbreak alerting’ and
conseguent COUNtEIMeasures,
organogram  of iDEWE operation,
formats of roguldr reporting and
slerting, vie.

Due o the transfer of & focal person in the Limpopo provings and
other mnanagerial issues, tho Project s sill in the process of
finalization of the committes wembers such as-the DOHL, -the
national. DOH and the NDMC as of the time of the Mid-term
Review, ‘Since the inidally-schedaled day of the cstablishment of
iDEWS ‘preparatory commitiec was March 2076 ‘and subscquent
activity (6. setting of the-criteria of outbreak alerting for each target
diseasey were supposed to get started from April 2016, itis deemed
that the project agtivitics lag behind schedule by 6 to 12 months a5 of
the time of the Mid-term Review,

Once the meniber of the iDEWS preparatory commitice - members are
fixed, the Projeet will convenc the 1 mocting inothe Limpopo
provinee, gnd promptly move on toothe development work of the
iDEWS Operational Guidelines niade up of the distribution methods
of information of the infectious discase repidemic ‘prediction
including . outbreak alerting, seting the ‘condition of issuing
infarmation and/or ovtbreak -alerting, ete. starting with 2 target
disease of malaria. Developing work of the operational guidelings of
ITEWS for pneumoma-and diarhea 15 expocted 1o be conducted in
parallel of that of climate prediction-based infectious disease
epidemic prediction model.




Oupui

Prodiction performance and operability of the iDEWS are verified.

Spal o Actvites

Performances.

3-1. To -evahuate -the prediction
performance and operability of the
iDEWS through 4 pilot-application
dtthe Limpopo Brovince,

3.2, To conduct table-top exercises

regarding issuing outbresk -alerting
and conseguent countermeasures at
the Limpopoe Frovinee.

3.3.-To develop & susiainable

maonitoring and evalustion system |

for assessing impacts-of the IDEWS
~on infeotion control at the Limpope
Prewinees . . -

Test operation of iDEWS {Activity 3-1), ‘the implementation of
table-top exercises (Activity 3-2) and the development of the
monitoring and evaluation system {Activity 3-31 are supposed 1o be
conducted in order after the operational guidelines are developed.

These activitios are expected o be started inperatiel fomaApnt 2017,

other arcas using available data of
epidemics, clistate and non-climate
environment at other provinces ef
the South Afrios and neighboring
couniries. :

34 To verify the applicability of

Afrer the prediction performance and oporability of the IDEWS are
verified ‘through the sbove-mentioned activities; the Troject is
supposed 1o start concrete disoussions among stakeholders with
regard to the dpplication oF{DEWS to other provinces in South Aftica
andéor neighboring countrics.

This astivity 1§ supposed to be commenced from January 2018,

3-5. Tohold workshop(s) geared to
"administrative officers, researchers,
ete.’in the aress of  climate
varipbility and ~infection control

from the govéinment of the South.

Af¥ica. und neighboring countiics
for the deployment of iIDEWS.

The Project held following symposia and workshops in South Africa
or Japan 2g of the time of the Mid-term Review:

—  (Omé-day Kicksoff symposium in Pretoria gearsed to the project
snembers {42 participamts in fotal) in August 2014, hosted by the
ACCESE;

~ One-day workshop i the Groater Giyani geared 1o DOHL,
health professionals i the Limpope  province, and
representatives from focal community (32 participants in totalyin
Oatober 2044, Hestod by the DOHL-Malaria and the MRC,

~  One-day rescarch symposium in MNapasaki, Japan. geared to
South African and Japanest project members and other
stakeholders (50 participants ‘including the South African
arnbassador to Tapan) e January: 2015, hosted by the NEKKEN;
and

—  One-day resparch sympesium in Pretoria geated to the project
memihors and other simkeholders (32 participants in tonl} in
October 2015, hostod by the ACCESS.

On top of the symposia and workshops indicated above, the ACCESS
and the UL jointly held throe-day lecture serics geared 1o mastor's
students in South Africa in October 2015,

The Project captured an opporiunity of the visit of South African
members to Japan for the' symposium held on the 28 of January,
2075 tointroduce the Project to-ambassadors to Japan of the Southern
Affican Development Community (SADC) member countries at
regular meeting held on the next day (29" of January, 2016).

326, To start discussions with
administrative officers, researchers,
¢te; i the -areas of climate
variability and infection control of
the government of the South Afica
for the dissemination of iDEWS,

In parallel with congliding rescarch outcomes and project activities,
the Project is anticipated to $tart activitics for the application of the
iDEWS to other provinces.

This activity is supposed to be sommcnced from Janudry 2018




2y Achievements of the Outputs

a)y Quiput

Achievements of the Owiput | areas indicated below.

[Output 1]

diarrhes.

Climate-based infeotions diseass epidemic prediction models are developed especially for malaria, pneumonia and

Achievements

11 The iIDEWS for mialaria s
developed with the prediction
performance that XX by the time
of the Terminal Evajuation,

The development work of nialaria epidemic prediction models hias
generally been procesding smoothly both in South African and
Japanese resgarch institutes,

Likewise, the development work of chimats variability predictien
models hay also been procecding smoothly both in-South African and
Jepanese, research institutes; further, succeécded in downscaling of
global scasonal forccasting into local-scale prediction covering as
MArTOW &5 APproK. 10km® with maintaining its prediction performance.

Tt is estimaigd that the: link=up -oF the climate prediction models and
malaria epidemic prediction models as well a5 conseguient development
of iIDEWS lag behind schedyle by approx. 6 months as of the timerof
the Mid-term Review, However, since the project activities for the
development-of malaria IDEWS are anticipated 1o be completed by the
cnd of the project period, it s deemed that the overall progress for the
said purpose s fair 1o middling in general as of the tme of he
Midsierm Review.

1-2. The IDEWS for pnenmonia
is developed with the prediction
performance that YY by the tine
of the Terminal Evaluation.

1-3, The iDEWS for diarrhea is
developed with the prediction
performance that ZZ: by the time
of the Terminal Evaluation:

Meanwhile, ‘the Pioject is- subject to substantial -delay in the
construction database for inpatient data of the hospitals in the Limpopo
province; consequently, the development work of the infectious dissase
epidemic prediction models for pneumonia and diarhea has not been
started as of the timeof the Mid-term Review,

It iy estimated that the project rescarch activities for that purpose-lag
behind schedule by approx. 610 12 months as of the time of the
Midaterm Review, nevertheless, ‘the Project 18 oxpecting that the
development work.can be completed inrshorter Hime thap: that used for
malaria using its know-how and cxperiences. Further, the Project
obtained & preliminary analyses results that suggests song correlative
relationship of the incidence of preumonia and diarthes with ambient
temperature and. piecipitation, using the' data provided by a ‘health
imsurance company.

As was shown inthe OV -1, the development of climate prediction
models are almost completed, the project research: activities for the
development of iDEWS for pneumbnid and diarrhea are expected fo be
sipnificantly aceelevated to mectithe due date of the Project,

124, Mote than 4. research
papers first and/or co-mwthored by
both: Japan and Sowth Alrica
collaborators related to iDEWS,;
infections diseass mathematicsl
and - statistical models, short-term
chmate vanability prediction
system,  relationstnp between
climate ‘vartability and infectious
diseasés . are  published in
pegr-reviewed internationally
recognized journals,

A5 of the timo of the Mid-term Review, the Project already published as
many a3 14 research articles in total in peerioviewed international
journals;. i particular; '3 apticles for infoctious dissase cpidemic
prediction’ mathematic. / -statistical modeling; and: 1] for seasonal
climate prediction systenn.

On top of that, several research anticles are just under review as of the
time of the Middterm Review. Singe more research outcomes are
anticipated to b generated as the project: rescarch activities: move
forward, more rescarch articles will be published in international
Journats hereafler.

The JAMSTEC, with the support of the CSIR, had succeeded in developing 2 novel seasonal
prediction system based on an ocean-atmosphere coupled gemeral circulation model called
SINTEX-F2 with higher resolution, which was developed on the basis of SINTEX-F by taking
Antarctic sea ice into consideration, The SINTEX-F2 improved iis prediction accuracy in southern
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Africa significantly. Moreover, The JAMSTEC had succeeded in downscaling of global seasonal
forecasting into local-scale prediction covering as narrow as approx. 10km’. In parallel, the South
African research institutes are working on the development and fine tuning of their own seasonal
climate prediction models with the support of the Japanese research instinutes, As of the time of the
Mid-term Review, the Project has just commenced concrete discussions about how to link up the
climate prediction information (incl. ensemble prediction) with infectious disease epidemic
prediction modsls.

Meanwhile, concerning the development of infectious disease epidemic prediction madels, that of
malaria has been proceeding smoothly in general, whereas that for pneumonia and diarthea has not
been even commenced as of the time of the Mid-termi Review, shace the construction work of the
database of hospital inpatient dats was subject 1o significant delay. The Project; nevertheless, gained
prelimiinary analysie results from the information of insurance claims with the disgnosis of
pneumonia and diarrthea from an insurance company as well as the sales amount of OTC
anti-diarrheal agent (Loperamide), which suggests a correlative relationship between the climate
variability and the sald two communicable diseasesto a-certain sxtent. Further; the Project obtained
& preliminary analysis result that 1-degres C elevation. of average ambient temperature in winter
season might cause the elevation of diarrhea incidence by 20% from the data taken in the Western
Cape province. Based on the said findings, the Project is supposed to accelerate their research
activities for the development of infectious disease epidemic prediction models for all three target
diseases until March 2017.

As was described in the OVI1-4, the Project has already published 4 total of 14 research articles with
the theme of the development of infectious disease epidemic prediction modeling as well as climate
variability prediction system in international journals. Hereafter, research findings or outcomes well
further be gained through the development of infectious disease epidemic prediction models for
pneumonia and diarrhea, operations research for the development of iDEWS and the ecology of
malaria vector mosquito; thus, meore research articles are anticipated to be published in scientific
journals.

by Output 2

Achievements of the Outpu! 2 are as indicated below.

[ Output 2] h

Operational guidelines of the climate prediction-based infoctions dissases early waming system (IDEWS) are
deyeloped in the Limpopoe Province,

o Aéhieﬁ;cmgms . :

2-1. The prepafatory commitiee
for iDEWS operation is launched
at the Limpope Provirics by the
time of the Mid-term Review.

The South African and Japancse rosearch institutes had preliminary
meetings twice for the establishment of the IDEWS. preparatory
committee as of the time of the Mid-lerm Review, and prepared a draft
TOR of the commitiec anda listof envisaged members:

Dhig 1o the transfe of & focal person in the Limpopt provincs and other
unexpected managerial issues, the Projest is still atthe final stage of the
assignment of the committiee members a8 of the time of the Mid-term
Review. Once the members are fixed, the Project is supposed to
convens: 17 IDEWS preparatory tommitiee meeting and assign the
ehairperson and coschairperson,

2:2.  The 1DEWS ‘operational
guidelines i considersd by
authority/-ies  concemsd by
Ootober 2017,

itis deemed the project activities, which are-suppesed to be led by the
iDEWS preparatory commitiee, lag behind schedule by approx, 6
months. Conderning the develdpindnt of elimare-based infectious
disease epidemic prediction medels, especially that for pneumenia and
diarrhea significantly laes behind schedule by approw. 6 to 12 months
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s of the time of the Midverm Review,
® The Project 3 supposed fo start the development of operationsl

guidelings of IDEWS with malans, immediately afier the establish of
the pommittes officially,

During 1¥ half of the project period, the Project has been putting efforts into the research-oriented
activities by both South African and Japanese researchers for the establishment of basic technologies
for the IDEWS. From the 2™ year of the project period, both South African and Japanese researchers
have commenced preparations for the preparation committee of the iDEWS. However, due to the
transfer of a focal person of the Limpopo province and other managerial issues, the Project is still at
the finalization stage for the establishinent of the iDEWS preparatory committee, Having said that,
the Project has already drafted a TOR of the comumittee; thus, once the committee members are fixed,
the Project, at the initiative of the IDEWS preparatory committee, is supposed o accelerate project
activities for the development of operational guidelines of iDEWS. 1t is expected that the DOHL will
lead the committee core members in the Limpope province such as the DOHL-Malaria and the TMI,
and the both South African and Japanese project research institutes will support them from the
technical standpoint, Besides, in consideration that the iDEWS will be operated as a part of
provincial or national administrative system{s) in future, the representative(s) from the national
DOH and the NDMC as well as a legal advisor are also envisaged to be external advisors of the
IDEWS preparatory committes.

On the other hand, the Project is supposed to shift them from research-oriented activities to practical
application-oriented activities affer the time of the Miduterm Review. Aocordingly, the main playsrs
of the Project will also be shifted from researchers to the health-related officers in the Limpopo
province such as the DOHL, Under such circumstances, it is required for the Project 1o strengihen
the progress management hereafter

¢} Output 3

Achievements of the Output 3 are as indicated below.

{Output 3 1
Prediction performance apd operability of the iDBEWS are verifisd,

3-1. Prediction performance and | #  Evaluation of prediction performance and operability of the iDEWS are
operability of the IDEWS are supposedto be done afier the development of ite operational puidelines.
evaluated by a pilot application at
the Limpopu Province by May

2018,

3-2, Adapubility of the IDEWS to | #  Likewise, discussions with suthorities concorned for the application of
other arsas  including  other iDEWS will be commenced after the verification of its prediction
provinces and neighboring performance and operabiling,

countries  is  prosented 10 | 8 However, the Project has just started discussions with fhe Ministre of
appropriate  authorities by Health as well a5 the Maleria Control Programme in the Republic of
February 2019: Mozambique with regard to the possibility of cooperation and

eollaboration in lght of the Improvement of prediction skill of the
malaria epidemic prediction models and malaria control measures. The
sard Mozambicans are invited 1o the Scigntific mestingof the Project as
guest speakers hold on the 28 of September 2016 {during the Mid-term
Revigwl

Az wagdescribed in the achievement of the Output 2, practical work for the development ¢f IDEWS
has not been commenced in the Limpopo province as of the time of the Mid-term Review; thus, the
remaining project activities should be accelerated under the strict progress management of the
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Project after the Mid-term Review,

Meanwhile, as was shown in the achievement of OV1 3-2 above, the Project started discussion with
the authorities concemed of the Republic of Mozambique in lght of future application of the
IDEWS to neighboring countries. Besides, the Project, at the initiative of the MRC, started activitiés
for the collection of retrospective malaria incidence data in the Mpumalanga province and the
KwaZulu-Natal province; subsequently, is plamming to test the prediction skill of the malaria
epidemic prediction models developed using the data in the Limpopo province by comparing that in
the said provinces by the end of the project period. Besides, the Project already obtained insurance
claim information for the diagnosis of pneumonia and diarrhea in the Western Cape province and the
Gauteng provinee, of which data also applicable for testing the applicability of the models,

3) Achievements of the Project Purpose

Iijthurpasel L

;@iélima‘té»bas'edf early=waming system model for  infectious diseases control is established as & precursor
- for further application adross southern Africa.

Achicvements. o

L. The iDEWS, the installation guide, | ®  [tis déemed that the whole.project activities lag behind schedule by

the operational guidelines, operational approx: 6.to 12 month 25 of the timg-of the Mid-term Review;
costs; etc. are packaged asa precursor therefore, it is difficult at this stage to- estimate ‘the concrete
model for” disseminating 16 othey achievement of the packaging of the iIDEWS and subsequent
arcas by the end of the project period. presentation of it to the suthorities concerned of South Africa as a

% The iDEWS is prosented fo tool for infectives disease control by the end of the profect period.

relevant South African authoritics as a
teol by the end of the project period,

The Project has mainly been waorking on the establishment of technologies on the basis of the
“research” activities during 1* half of the project period, whereas, it is supposed that the Project will
shift their activities fram the research activities to practical application of research outcomes to the
society; Le. the establishment of the climate-based iDEWS. as practical model(s) through the
development of the operational guidelines, the  verification of prediction performance and the
packaging of the iDEWS for distribution it to other provinces and even neighboring countries. In
order to-realize that, if is considered that strong leadership-and ownership of the Project should be
exercised by the Limpopo governmental organizations such as the DOHL. The Project,
simultaneously, is desired that stricter progress management should be done to complete the
development of IDEWS for all 3 target diseases by the end of the project period, since the project
activities already.lag behind schedule by approx. 6 months as of the time of the Mid-term Review,

Criteria for alerting, prediction-based administrative countermeasures taken by the provincial
agencies such as the DOHL, and responsible organizations for practical operation of IDEWS will be
determined .on the: basis of the type of diseases: Especially for prneumonia and diarrhes,
countermeasure to be taken on the basis of the prediction of incidence and/or outbreak should be
pathogen specific; therefore, it is destrable that an expert with sufficient expertise and experiences of
infections disease surveillance and response will be assigned to provide technical guidance for the
development of criteria-and countermeasures on the basis of the prediction information.

Meanwhile, since the Project is implemented under the framework of the JICA’s technical
cooperation, the Project is expected to achieve the capacity enhancement of liuman resource as well
as the reinforcement of organizational function, simultanecusly with the. generation of research
outcomes, which contribute 1o the infectious disease contrel ju. South Aftica. Having said that; the
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research capacity of the South African research institutes is rather high enough fo implement
international collaborative research under the equal partnership between South African and Japanese
research institutes, The Project, even at the halfway point of the project period indeed, has already
published a total of 14 research articles in international journals, and more research articles are
anticipated to be published during the 2™ half and even after the project period. This s considered
that the achievements of the Project meet the tequirement of SATREPS {generation of resesrch
outcomes), and implies the enhancement of research capacity in both South Afiican and Japanese
research institutes indirectly. After the time of the Mid-term Rewiew, it is anticipated that the
execution capability of the Limpopo province will be improved for infectious disease control and/or
disaster management on the basis of the rescarch outcomes of the Project.

3.3 Implementation Process

1) Progressof Activities

As indicated previously, the joint research regarding the development of climate change prediction
models has progressed smoothly and already 11 academic theses have been published in the
international professional journals. However, despite the expectation of the sequisition of ground
observation data from the automatic meteorological observation device that is owned by the ARG,
which is considered as the external cooperation institz_ltian of South Africa, in reality, cooperation for
data supply could not be obtained. Ground observation data does not hinder mode) development as it
is used for verification of prediction skills of climate variability models. At the time of the Mid-term
Review, ground meteorological observation data of all of South Aftica is now available, not
restricted within Limpepo as the data of the automatic observation device of the project that is
ingtalled in the Limpopo province and the data of the SAWS have become available,

Regarding the development of infectious disease epidemic prediction models, the development of
malaria epidemic prediction models is generally progressing smoothly. However, due to the delay of
the transition of hospital data into databases, the development of epidemic prediction statistical
models for pneumonia and diarrhea have been delayed by around 6 months to one year, However,
at the time of the Mid-term Review, the database construction work is nearly completed and as the
estimation of the Project, the development of models for pneumonia and diarrhea is expected to be
completed by around March 2017

At the same time, the selection of the members of the preparatory committes for the iDEWS
development is at the final confirmation stage at the time of the Mid-term Review due to the transfer
of the Focal Person of the DOHL, causing a delay of around 6 months.

2) Project Management and communication among parties concerned

As g result of re-examination of the research institutes of the South African side that are required for
actual joint research, the NICD, the SAWS, the University of Pretoria, and University of Venda were
. added to the list of institutes for implementation of the Project and the National Institute of Disaster
Mapagement Center of South Africa and the Kyushu University participated as external cooperative
institutes. As the result, a total of 16 institutes participated for the implementation of the Project
including the external cooperative institutes, comprising 13 institutes from South Africa and 3
institutes from Japan.

"The Project has an overwhelmingly high number of participating institutes among the SATREPS
projects - in infectious -dissase fields, waking communication adjpstments difficult. However,




cooperation relationship is maintained within the climate research groups in particular as a result of
the previous SATREPS projects and smooth communication is maintained within the infection
disease research groups thorough communication adjustment management of a project coordinator
(JICA expert) who is stationed in South Africa. Therefore, it is considered that proper project
management has been implemented,

3} Ownership and autonomy

Research institutes of South Africa that participate in the Project have reached a certain level and are
carrying out joint rescarch as equal partners with the Japanese research institutes. However, the
Japanese research institutes are superior regarding the development of short-term meteorological
prediction models and infectious disease epidemic prediction models that use super computers and
the research institutes of South Africa are highly aware of the technological development and
technological enhancement through the Praject. Each research institution is frequently’ providing
technical advice and information through e-mail and telephone and implementing joint evaluation
for research results effectively as well as divect discussions through conferences while carrying out
their own research independently based on its specific theme. Therefore, the ownership and
autonomy associated with the implementation of joint research are considered to be extremely high.

However, at the initial stage of the Project, there was some discord between the rescarch institutes of
South “Africa and Japan regarding recognition of the contents; purposes, and procedure for
implementing the research under the Project. As the project has progressed, the recognition of
common goals was achieved and the survey of the Mid<term Review indicates that most of the
problems have been resolved.

On the-other hand, as described above; since the development of IDEWS based on-the climate
change are to be implemented positively after the Mid-term Review, strong demonstration of the
ownership and the autonony by the Government offices of Limpopo including the DOHL will be
required. As described in activity 3-5, many research symposioms and workshops have been held o
the Limpopo province with the support of the Project. The lecture series, implemented in the
Limpopo province, also provided an opportunity for evaluating the research of the Project by the
related institutes of Limpopo and with the confirmation of the high interest and expectations on the
iDEWS development and intfoduction in the Limpopo province, the commitment to the Project by
the Limpope Governmental offices eanr also be expected.




CHAPTER 4 EVALUATION RESULTS

4.1 Relevance

The relevance of the Project has been highly maintained hitherto.

1y Consistencies of ‘the Project Purpose with the South African Health Policies and the needs of
target groups

In Southern African countries including South Africa, infectious diseases are still major threats and
diarrhea and pneumonia are the top two causes of deaths of children younger than 5 vears of age
(21:4% and 16.2% respectively in 2007) in South Africa. Malaria is well controlled in comparison to
other Southem African covntries. However, the Northeast regions of South Africa sharing the
borders with malariz endemic countries such as Mozambique and Zimbabwe including the Limpopo
province, which is the target region of the Project, are especially exposed to malaria infection risks.
Under such conditions, the national DOH of South Africa positioned the reinforcement of infectious
disease countermeasures as the “primary meédical service™ of the national program in “strategic plan
2015-2020™. It promotes the strengthening of the infectious disease surveillance systems and
strengthening preparedness-and core respanse capacities for-public health emergencies in line with
the International Health Regulations -(IHR). The Government of South Africa stresses the
implementation of the science and. technology cooperation with Japan, The “South Africa-Japan
Cooperation in Scigrice and Technology' that was jointly announced by the DST of South Africa and
the Japanese Embassy in South Africa stipulates the importance of HCA in the science and
technology cooperation in South Africa and the role of SATREP and also provides the introduction
of the Project.

Based on the above, the purpose of the Project that implements infectious disease countermeasures
based on the technical enhancement of South African — Japan research institutes through the Project
is consistentt with the South African health policies, science and technology policies, and the needs
from community residents in South Africa are highly maintained.

23 Consistency of the Project Purpose with Japan’s Aid Policy

In the ODA policy in Japan also, infectious disease countermeasures are stressed and the * Yokohama
Action Plan 2013-201 7" that is the basis of the specific policy of the “Yokohama Declaration 2013"
that 'was agreed in the 5t Tokyo Intemational Conference on African Development (TICAD V) in
June 2013 reviewed the importance of infectious diseases countermeasures and also indicates the
importance of the approach towards climate change issues by many sectors. The “Nairobi
Declaration” that was adopted in TICAD VI that was implemented in August 2016 confirmed that
the “Yokohama Declaration” and “Yokohama Action Plan™ are effective until the next TICAD in
2019,

In “improvement of the standard of science and technology of Africa through human resource
development™ and “return of the results of research and development to the society” in the proposal
“Rich Afvica with the power of science and technology and innovation” that was created by the
science and technology adviser of the Minister for Foreign Affairs towards TICAD VI exactly match
the idea of SATREPS. In this way, the Project matches the science and technology diplomatic
gtrategy.

Therefore, there are high consistencies between the Project that aims at the establishment of the
infectious disease early wamning system based on the climate change prediction, the international
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‘health policies and the science and technology diplomatic strategy of Japan.

3) International requirements relating to the infectious disease countermeasures based on the
climate change prediction ‘

WHO clarifies the necessity for the countermeasures for the umpact of climate change such as global
warming on the health of people. In particular, “WHO Global Programme on Climate Change &
Health” (2016) indicates the importance of obtaining the scientific basis relating to climate change
and health. Therefore, the development of infectious disease epidemic prediction models based on
the correlation between climate change and malaria, pneumonia, and diarthea and scientific anéﬂysis

relating to the administrative handling based on the prediction information are also considered to
meet such international demands.

Infections disease prediction models based on climate and weather have been developed by many
experts academically. However, there are hardly any examples of using the prediction information in
the actual administrative systems. Establishment of infectious disease countermeasures and disaster
countermeasures based on the highly accurate localized infectious disease epidemic prediction
model within a period of several'months would be the first example globally.

4) . Appropristéness of implementation method

@ Rational for the development of iDEWS targeting “Preumonia” and “Diarrhea”, both of
which are not definitive diagnoses

"Preumonia™ is 2 disease presentation mIF inflammatory diseases in lung, of which cause can bean
infection of pathogenic agents or be nonpathogenic reasons such as drug-induced pneumonia.
Likewise, “diarrhea” can be infectious or non-infectious. Pathogens include viruses, bacteria, fungi,
ete. and each of which has various species, and naturally, preventive measures and treatment varies
in accardance with causativé agents. In other words, the cause of pneumonia as well as diarrhea can
be of great variety, and various factors can affect its onset. Besides, it is unlikely for diarrheal
diseases except for cholera to cause outbreak at disaster level, and incidence of pneumonia or
diarrhea can be managed within the range of seasonal change usnally. Under such conditions, the
Review Team and other relevant persons pointed out several questions as follows: whether how
much a limited factor of the climate prediction information affect the incidence of preumonia as
well as diarrhea; and whether it is necessary for the development of a system to determine
administrative countermeasures based on the climate-based infectious diseases epidemic prediction
results for pneumonia and diarthea which can be managed within the normal range of seasonal
change.

Responding to the abovementioned questions, the Project explained the necsssity for the
development of iDEWS for pneumonia as well as diarhea because they Have obtained a
preliminary analysis result explaining the correlative relationship between thie climate (ambient
temperature and precipitation) and the incidence of pneumonia or diarrhea; besides, other
preliminary analyses suggest that the 1-degree C elevation of ambient temnperature might cause an
elevation of diarthea incidence by 20% in winter season. On the other hand, especially in the rural
part of South Africa, it is usually difficult to obtain the information of definitive diagnoses, i.e.,
causative pathogens, but the name of disease group of “pneumonia” and “diarrhea”. The Project,
nonetheless, observed a certain causative relationship of the climate variability with the. said
disease groups of pneumonia and diarrhea under the real situation in South Africa that the number
of cases and even casualties of pneumonia and diarrhea are significantly greater than - that-of




malaria. Moreover, 1t is of great needs for-the DOHL, other administrative ‘bodies and health
facilities in the Limpops provinge 16 receive prediction information of the incidence of prgumionia
and-diapthes v advance of vecurrence, Therefore, both the Review Tean and the Projectconfirmed
the rationale for the development of IDEWS for pnewnonia as well as diarrhea within the
feamework of the Project

Having said that, it is still true that the prevention measures and treatment should be determined in
actordance with the causative pathogens; therefore, the Project, at the initiative of the iDEWS
preparatory committes, should carefully determine the definition of the name of disease group of
“oneuwmonia” and “diorrkes” and how the countermessurss will be taken on the basis of the
infections disease prediction information bnder the Ouiput 2, on the basis of the available
evidences as well as the support of expert(s) in that technical field.

@ Special consideration for gender issues, social grades, environment, ethnic groups, ete.
Sinte the Project does not involve direst handling of infectioud substances a8 a part of the
development of the waming system based on the epidemic prediction of ‘maleria, diarthea, and

preumonia, no special consideration is reguired for the environment and health threats to the experts
{ressarchers).

The technical eapability of the research institutes of South Africa is comparatively high, however,
the: opporiunities for the students of regional universities to experience culting-edge research are
restricted. In the Project a lecture series targeting the studenis of the master’s degree course was
held and Limpopo was determined as the venue {o enable the students of the UL and the UV, which
is located near the border with Zimbabwe to participate 1o the lectures,

4.2 Effectiveness

The effectiveness of the Project is considered to be high in general at the time of the Mid-term
Review.

1} Probability of Achievement of Project Purpose

As was described in the Achievement of the Project Purpose section, the Project bas been working
on the development of basic technologies for the establishment of iIDEWS on the basis of the
development of climate variability prediction models and infectious disease epidemic prediction
models for the 1% half of the project period.

It ig notable that the Project succesded in-developing a novel seasonal prediction systorn based on an
cesaneatmosphere coupled general circulation model called SINTEX-F2, which was developed on
the basis of SINTEX-F by tking Antarctic sea ice inio consideration and better resolution. The
development of SINTEX-F2 is deemed 1o be a breakthrough in the field of the climate variability
prediction modeling. The South African resgarch mstitutes are alse working on the development of
climate variability prediction models with the direct or indirect support of the Japanese research
institutes. The Project has published as high as 11 research articles in the climate research field even
at the halfway point of the project period indsed.

On the other hand, concerning the development of infectious disease epidemic prediction models,
that of ‘malaria has been proceeding smoothly in general, whereas that for ppeumnonia and diarrhes
hasg not been even commenced as of the time of the Mid-term Review, since the construction work of
the database of hospital inpatient date was subject to significant delay. However, the Project has
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published a total of 3 research articles regarding malaria epidemic prediction modeling in
international journals. The Project estimated that the epidemic prediction modeling for pneumonia

and diarthea well be completed in a relatively short period of time using experience and know-how
of that for malaria.

After the time of the Mid-term Review, the Project is supposed 1o move on'to the research aetivities
to link up the climate prediction models with infectious disease epidemic prediction models with
securing sufficient prediction performance and lead time (a couple of months at Teast). Thus, it is
anticipated that more research articles regarding climate-based infections disease epidemic
prediction modeling will be published hereafter. Looking at that from another perspective, a number
of research articles published in peer-reviewed international journals might indirectly explain the

enhancement of the capacity of research institutes as well as researchers in both South Africa and
Japan.

For these reasons, since the Project achieved a lot of scientific research outcomes as well as the
enhancement of the capacity of research institutes and researchers, the effectiveness of the Project as

of the time of the Mid-term Review is deemed to be significantly high from the academic point of
view,

Having said that, the goal of this project is to develop a climate-based iDEWS model for
evidence-based infectious disease comtrol; therefore, the success of “practical application of
research outcomes fo sociery” of which activities will fully be implemented after the time of the
Mid-term Review is essential to secure the effectiveness of the whole project. Further, since the
project activities is lagging behind schedule by approx. 6 months as of the time of the Mid-term
Review, stricter progress management is required for the Project to complete all the planned
activities by the end of the project period. Especially for the iDEWS for pneumonia and diarrhea, it
is desirable, as was described in the Relevance section’ that the development of operaticnal
guidelines s implemented on the basis of cwrently-avaliable evidences under the “guidance of
expert(s) with sufficient knowledge and experiences in that field.

2} Important assumptions for the ‘achievement of Cutputs and Project Purpose

Current status of the important assumption of “Necessary cooperation is gained by external project
supporters (e.g. the National Department of Health, SAWS, ARC and superiniendents of public
buildings, ete.} Jor the project activities” for the achievement of Guiputs

As was described in the Activity 1-1-4, it was supposed that the terrestrial climate data will be
provided by the ARC and the SAWS 16 the Project; nevertheless, the said data was not provided by
the ARC. However, though-it took longer-than-expected time, a contract for the provision of the
terresirial data from the SAWS was eventually concluded in August 2016: the said data has just
become available forthe Project. However, the terresirial climate data were supposed to be used for
the verificaiion of the skill of the downscaled climate prediction; thus, this delay of the signing of the
contract has less influence on the development of SINTEX-F2.

The SAWS was placed a5 an extemal supporter &t the initial phase of the Project, but becone the
project member at the time of the 2™ JCC held in October 2015,

33 Contribuiing Factors for Effectivensss

Many institutes including the implementation istitutes (14 instiutes in fotal) participated in the
Project. Frequent communications and discussions were held via e-mail and telephone within both

L
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the research groups that are engaged in the development of climate change prediction models and the
groups that are-engaged in the development of infectious disease spidemic prediction models. These
are the factors for achieving smooth implementation of joint ressarch in remote mode between South
Adfvica and Japanand-for soquining the research results 48 described above,

4y Inhibitory Factors against Effectiveness

Itwas agreed that the computerization of paper-based inpatient hogpital information followed by the
congtrustion of database would be done by the inpot from the South African side. The said works
requirea 1ot of labor force; thus, it was reguired Tor the South Alvican side (o allocate some budget to
outsource. Unfortunately, the budget took longer-than-expectad time to betome available of the
budget on the South African side,

Sinee this cansed a certain delay inthe project activities especially for the development of infectious

disease epidemic prediction modeling for pneuraonia and diarches, this can be recognized 48 &
hindering factor to the effectivensss of the Project,

5y Others

After the commencement oTthe Project, the projest members of the national DOH, the DOHL, and
fhe CSIR left the project due 1o the jub transfers. To maintain the collaborative relationship with the
new members, some efforts and tme were required from the Japanese project members. Although
there were some replacements of the junior researchers-of South Africa who have participated in the
rescarch activities of the project, the negative impact on the project activities was avoided by the
effort of the project members.

Meanwhile, the density of malaria vector mosquito is tather low in South Africa; on top of that, the
amount of wild mesquito captared by the Project is substantially lowered due to the effect of El Niflo.
Therefore, research on the ecology as well as insecticide resistance hagnot sufficiently been doneas
of the time of the Mid-term Review. However, no eritical effect of this situation on the development
of malaria epidemic models since such information is not necessarily used for modeling. Having said
that, once the Project progresses research on malaria vector mosquito, it is anticipated that research
findings and outcomes will be utilized for fine funing the models.

4,3 Efficiency

The efficiency of the Project is moderate since unexpected external factors caused delays in
several research activities as of the time of the Mid-term Review.

1y Progress Management of the Projsct Avtvities

The MOU was exchanged between the South African side and the Japanese side in May 2014;
nevertheless, two (2) long-term JICA experts (a researcher and a project coordinator) arrived at their
positions in South Africa in October 2014, five (5) months after the commencement of the Praoject;
which resulted in delays in the installation of research instruments as well as the commencement of
data collection activities. Aside from this, it took longer-than-expected time for the South African
project member organizations to enter into the MOU among them, which veslted in somig delay in
the acguisition of the tervestrial climate data.

As has been described the budget allocated by the South African side for the construction of the
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database of hospital inpatient information became available eventually in 2016; for this reason,
epidemic prediction modeling for pneumonia and diarthea has not been commenced as of the time of
the Mid-term Review, and it is estimated that this activity is lagging behind schedule by approx. 6 —
12 months. Apart from this, the Project is still working on the establishment of the iDEWS
preparatory commitiee by finalizing the members due to the thansfer of 2 focal person in the
Limpopo province, which also resulted in the delay by approx. 6 months,

Having said that, the South African and Japanese research institites have continuously and
frequently been communication each other through various channels such as two (2) JCC meetings,
symposia held both in South Africa and Japan, day-to-day emailing and teleconferences as of the
time of the Mid-term Review; for these reason, it is deemed that the management of the progress as
well a5 the generation of research outcomes has generally been appropriate. This can be explained by
the significant achievement of research outcomes of the Project sven at the halfway point of the
project period. Further, the causes of the delays are séenied to be exiernal factors, and the South
Adfrican side has been putting best effort to the Project by allocating their own budget for the project
activities as well as working on the orchestrating the iDEWS preparatory committee. Therefore, it is
considered that the project management itself was appropriate in general.

Having said that, the Project is required to accelerate their research activities for the development of
epidemic prediction models for pneumonis and diarrhea. The Project {5 supposed 1o move on to the
research activities for linking up of the climate prediction models to the infectious disease epidemic
models, followed by the verification of prediction performance ag well as its lead time. The Project,
in paralle] with those research activities, will shift their focusto the practical application of research
outcomes to soclety in the Limpopo province (L, the development of iIDEWS operational
guidelines and subsequent verification of its operability). - Accordingly, the administrative
organizations in the Limpopo province such as the DOHL are supposed to take leading role for the
activities for the said application work in tandem withi the South African and the Japanese research
institgtes. Meanwhile, it is anticipated that the IDEWS will be operated as a part of infectious disease
surveillance system and/or disaster management system in the Limpopo province and/or at national
level; therefore, the Project is-tequired to follow legal and sthical standards in-South-Africa for the
project activities aiming at the application of the IDEWS for the said systems. For these reasons, {iis
strongly required for the Project to strengthen the management of the progress and the generation of
outcomtes further after the time of the Mid-term Review,

2} Beneficial utilization of provided equipment and materials

The Project has been conducting research activities by utilizing exigting résearch fnstruments in
South Africa, but provided a minimum of instrument, equipment and devices to the South African
merber organizations. The installation of research instruments was almost completed as scheduled
as of the time of the Mid-term Review,

Though the frequency of use varies in accordance with the related purpose and environment, all the
instruments, equipment and devices are properly used to the research activities and maintained by
the South African side. '

3} Beneficial utilization of knowledge and skills acquired at the training in Japan

A total of three (3) South African young researchers were dispatched to Japan for short-fermn training.
The knowledge and skills gained through the trainings are expected to be utilized to research
activities such as data collection and analyses afier the time of the Mid-term Review.




It is planned that several South African young researchers are dispatched 1o Japanese research
institutes for training even after the time of the mid-term Review. In particular, a young researcher
{meteorologist) i supposed to. acguire technologies regarding global ocean modeling et the
JAMBTEC, and expected to share what he leamt to other resesrchers in South Africa. Other
researcher from the infectious disease research group: is supposed to perform fine tuning of their
infectious disease epidemic prediction model by comparing that developed by the Japanese research
institute.

4y  Collaboration with External Resources

O

Fa# Collaborative development of latest malaria:- epidemic: prediction medel (VECTRI
modely

The developer of the VECTRI'mode!l {an Italian researcher) provided its source code to the
Japanese research institute, and they are collaboratively working ‘on the improvement of the
said model. The model is taking the ecology of malaria veetor mosquito into consideration;
thus, it is regarded as one of the most potential models of the project for malaria epidemzc
prediction g8 of the time of the Mid-term Review,

Collaboration with the local NGO for the improvement of malaria surveillance system in the
Limpopo province

For the effective operation of iDEWS as well as the performance verification of malaria
epidemic prediction models, it is critical that malaria surveillance system is properly
functionied, which provides original data and information to the prediction model. The Project
was considering to introduce an infectious diseases reporting system using cell phone, which
was well established by other SATREPS project in Kenya (the NEKKEN is an implementer
of the project), and invited a researcher from the Kenya SATREPS project to the symposium
held in the Limpopo provinee to give some lecture regarding the reporting system,

However, the Project abandoned their attempt to introduce the said system in the Limpopo
provinee to avoid duplication since a local NGO supported by the Clinton Foundation
HIV/AIDS Initiative after the symposium. The Project and the NGO agreed to support each
other for the improvement of malaria reporting system in the Limpopo province. In
particular, after the operation the reporting system which was supported by the NGO, the

_malaria incidence {nformation was shared with the TMI within 24 hows after diagnosis;

owing to this, the TMI can start the active surveillance for asymiptomatic malaria infection
promptly

Development of automatic malaria diagnosis device

With the financial support of the Global Health Innovative Technology Fund, GHIT Fund,
the National Institute of Advanced Industrial Science and Technology, the Panasonic
Cooperation and the NEKKEN have been working together for the development a novel
automatic malaria diagnosis device, and reached at the final stage of the development as of
the time of the Mid-term Review. The Project is considering introducing the device fo the
research activities in the Limpopo province on a trial basis.

The device with high sensitivity and specificity is easier to operate than existing rapid
diagnosis test kit and runs on an electric battery and solar energy. The device was introduced
at the TICAD VI held in Kenva in August 2016 and came under the spotlight.



5) Contributing Factors for Efficiency

As aforementioned; 12 South African research institutes are participating in the Project and are
widely scatiered in whole of South Africa such as Pretoria, Limpepo, Durban and Cape Town:

Under such situation, the JICA expert (project Coordinator) stationed in South Africa performing
strict laison and coordination not only between South African and Japanese research institutes but
also even among South African research institutes, and enjoys the confidence of both South African
and Japanese researchers. This is regarded as a contributing factor for the effectiveness of the Project
from the aspect of the smooth implementation of the project activities.

6) Hindering Factors against Efficiency

A South African research institute could not do assigned project research fully due to various reason,
whereas they provided great help for the capacity building geared to students in South Afries,
However, the JICA expert stationed in South Africa strongly support the activity and owing to that,
critical effect on the progress of the Project was avoided.

This can be recognized as-a hindering factor since necessary input from the South African side has
not been fully exercised.

4.4 Impact

The following positive impacts are confirmed and/or expected by the implementation of the
Project.

Ey  Probability of achievement of envisaged Overall Goal(s)

The technical cooperation: projects, implemented under the scheme of SATREPS, are not always
required to set Qverall Goal(s) due to its characteristic feature of “joint research project”. Having
said that, SATREPS Project puts greater emphasis on the practical ntilization of research outcome of
projects to society; therefore, the Project clearly describes the expression of “as a precursor for
further application across southern Africa”, and the climate-based iDEWS model{s) for better
control of infectious diseases in southern Africa are expected to be applied by their self-help
endeaveor sfier the end of the project petiod: ’

Since many malaria cases are repotted in bordering areas with Mozambique and Zimbabwe, the
Project selected the Limpopo province as the project site. The Project found that the incidence of
malaria in the Limpopo province has a positive correlation with the precipitation in the southern part
of Mozambique and Zimbabwe with 3-month time lag. Further, it is suggested that 'a definite
proportion of malaria cases reported in the Limpopo province is imported cases from neighboring
countries: therefore, it is desirable that the information of malaria incidence in those countries are
provided to further improve the prediction skill of malaria epidemic prediction models. The Project
has already started discussions with the Minisiry of Health and the Malaria Conirol Programme in
Mozambique as of the time of the Mid-term Review. Given that the support from the Mozambigque
are gained for the project research activities, the possibility of the future application of iIDEWS in
Mozambique where there are much higher number of malaria cases will increase.

However, in order to realize the application of the iDEWS to other provinces in South Africa and
even other countries, the Projéct is required to prove that the IDEWS is functioned properly as a part
of administration system, and also, to complete packaging iDEWS operational guidelines, resource
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analyses (e.g. hwnan resource; operational costs and timeframe) and other necessary elements for the
application of iDEWS by the end of the project period, Further, the whole project activities scemed
to tag behind schedule by approx. 6 months. For these reasons, the Project should accelerate the

projectactivities after the time of the Mid-term Review under the strict management of progress and
achievements.

2} Other Positive Tropacts

@  Relationship between the decadal change in the precipitation in southern Africa and the
malaria incidence

Ag-was: shown in the Activity 1-2-3, the JAMTEC discovered the decadal ‘change in the
precipitation in southem Africa-on top of annual-or seasonal change from the analyses of
meteorological observation data. Further, the analyses results wusing SINTEX-F2
demonstrated a strong eowelative relationship between the $aid decadal change and other
decadal change in sea surface temperature as well as pressure that moves eastward from the
South Pacific Ocean to the South ludian Gcean

Based on the said findings, the Project is working on the analyses using detailed retrogpective
data to investigaie correlative relationship of the decadal climate change in southermn Africa
with-the malaria incidence in South Africa as of the tme of the Mid-terin Review, If the
Project succeads in the relationship, the climate-based infectious disease epideric prediction
modeling as well as the practical administrative countermeasures are positively impacted by
the gvidence.

@  Utilization of the database of hospital inpatients information for other researches

In South Africa, especially for rural ares, no sophisticated database of hospital inpatients
information is available by computerizing medical charts information. The Project, at the
initiative of the MRC, spenta lot of time, costs and efforts to construct the: database. It took
longer-than-expected time to construct the database; nonetheless, it is recognized as a high
value-added product of the Project because various information can be extracted from the
database for retrospective medical researches regardless of infectious or noninfectious
diseases.

Actually, a master student who has been assisting the project research activities is interested
in using the database for his master’s thesis of cardio-vascular diseases.

@) Functional enhancement of the Tzaneen Malaria Institute

A JICA long-term expert {epidemiologist / medical entomologist), stationed in the Tzaneen
Malaria Institute; has been working together with the staff member of the TMI on their daily
duties as well as project research activities, resulting in the capacity enhancement of the
institute as well as staff members through the installation of research instruments and related
equipment with necessary research techniques.

In particular, the TMI, with-the support-of the Project, established a surveillance systemy of
imaginal ‘malaria ‘vector mosquito in the Greater Giyani as a sentinel site. Though the
capturing of mosquito and the maintenance of light traps are conducted by temporally-hired
community residents, it is anticipated that the system i§ mamtained by the TMI even after the
end of the project period. Meanwhile, the surveillance of larval mosquito has been done by
the TMWI as its duty. The TMI staff members, with the support of the JICA expert (researcher),




improved the implementation methods and developed or revised forms and norms such as an
miplementation manual, record forms and the Standard Operating Procedure(s) (SOPs).
Fuarthermore, the JICA experts also aszisted the TMI staff misnibers to develop or revise the
SOP and forms for the malaria active surveillance on human asymptomatic infection by
investing residents of seven (7) households encompassing that of index cases. This
surveillance system is well-established in the Greater Givani (the project target site) and the
TMI is'planning to apply that to other area in future.

3)  Negative Impact

No negative impact atiributed to the implementation of the Project was observed as of the
time of the Mid-term Review.

4.5 Sustainability

A self-sustainability as well 45 a self-deployment of the benefits provided by the Project canbe
expected to some extent as of the time of the Mid-term Review.

13 Political and Instinitional Aspects

As mentioned in the Section of “Relevance”, the political importance of the implementation of the
infections disease countermeasures based on the results of the relevant research (based on the
reason) while enhancing the technological capability of the development of climate change
prediction models and infectious disease prediction models in South Africa is expected to be strongly
maintained up to and also beyond the end of the project. The political sustainability of the Project is
expected to some extent at the time of the Mid-term Review,

As described above, the Project aims at the establishment of iDEWS towards malaria, pneumonia,
and digivhea as the infectious disease countermeasures based on the reasons. In addition, since the
project includes the future deployment of the iIDEWS in other provinces and neighboring countries
in its activity viewpoints, it is necessary to prove, by the end of the project term, that the iIDEWS
functions as a part of the infectious disease surveillance system and the disaster countermeasure
mechanism in Limpopo.

Therefore, the activities of the Project must be carried out carefully towards institutionalization of
iDEWS while obtaining advice from the state organizations and legal advisers such as the DOH and
National Disaster Management Center, keeping in mind that the iDEWS is to be operated as a part af
the Administrative systen,

2} Financial Aspects

Including the cases in Japan, in general, project search activities cannot be financed by the spscific

. research budget of the organization only and continuous efforts are necessary to obtain support from
external organizations such as competitive research funds. Therefore, it is difficult to evaluate the
financial sustainability for the continuation of research at the time of the Mid-term Review,

On the othet hand, as mentioned above, given that the IDEWS is included as a part of the infectious
disease surveillance system or the disaster countermeasure mechanism, the budget for the-continnous
operation is expected to be secured as an Administrative system. Since future adaptation of the
iDEWS in other provinces and neighboring countries of South Africa is considered in the Project and

32




packaging including the operation cost analysis is conducted as a part of the project activities, the

intormation required-for the budget plan for continuons-operation s expected to be provided by the
Project. '

3)  Technical Aspects

The Project is supposed to link up the climate prediction models to the infectious disease epidemic
prediction moedels right afier the time of the Mid-term Review, for the development of the
climate-based-infectious disease epidemic prediction model{s). Both South African and Japanese
research groups developed several prediction models for both climate and infectious disease
incidence semi-independently a3 of the time of the Mid-term Review; hereafter, the Project is
supposed to-stait detailed discugsions on-the concrete methods and procsdures for coupling the said
two types of models (e.g. what kind of dataset should be prepared for coupling?; whether the models
are selected in accordance with the purpose and/or condition?; and ensemble prediction will be done
Jor all the time?) among South African and Japanese research institutes. However, if the iDEWS
preparatory committes decides to use multiple models of climate prediction and/or infectious disease
epidemic prediction for providing prediction results to the iDEWS, 118 necessary Tor the Project to
hand over all the models to South African research institutes and they are required to maintain and/or
adjusting them on the basis of prospective data for both climate and the incidence of infectious
diseases. Therefore, the Project should start discussions among project members on the mainlenance
of the IDEWS, especially for the way of maintaining models (e.g. multiple models are maintaingd by
the South African members? or the Project will trv to develop a unified or simplified model(s) with
maintaining minimum requirements of prediction performance?) right after the time of the Mid-term
Review.

On the other hand, the technical sustainability of iDEWS can be secured if it 15 operated as a part of
administration system at provincial and/or national level. For the sake of that, the Project is required
to develop operational guideline of iDEWS with high feasibility, which meet the function and
responsibilities of administrative organizations as well as the environment of health services in the
Limpopo province.

4.6 Conclusion

As of the time of Mid-Term Review, the Project has produced many research outcomes which lead to
the establishment of the IDEWS. The iDEWS is expected to contribute for the infectious disease
control of malaria, disirhes, and pneumonia.

The Project can be highly evaluated in terms of relevance and effectiveness. For the relevance, there
are high consistencies with both South African and Japanese policies on the science and technology
as well as the policy of national DOD to strengthen the infectious disease surveillance system and
strengthening preparedness and core response capacities for public health emergencies in tinie with
International Health Regulations (IHR). For the effectiveness of the Project, the development of
prediction models for malaria incidence is on the process of the venification. Inpatient data has been
registered into database through the efforts of the members and will be ready to analysis with climate
factors.

The efficiency of the Project is moderate owing to the unexpected external factors, which caused
delays in several research activities but those are managed through efforts of the project team as of
the time of the Mid-term Review. The sustainability is expected to be high since the Project provides




the sustainability as well as a border deployment. In addition to the scientific dchisvements, the

Project has achieved significant human resource development, especially for young researchers and
students in both South Africa and Japan,

The South Africa — Japan collaborative research has produced several important findings obtained
through the newly developed SINTEX-F2 seasonal climates prediction system and analysis of real
climates observation as follows: 1) decadal change in the rainfall (precipitation) in the area of
southern Africa on top of the anmual or seasonal change; 2) a strong correlative relationship between
the said decadal change of rainfall and other decadal change in sea surface temperature as well as
pressure that moves eastward from the South Atlantic Ocean to the South lndian Occan; 3) in this
regard, the Project points out that the possibility of positive correlation berween the decadal climate
change in southern Africa and the malaria incidence in the Limpopo provinee with 3-month time lag;

and 4) preliminary analyses that climate drives diarrhea show potential successful application of
IDEWS.

L
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CHAPTER 5 RECOMMENDATIONS

The Team made the following recommendations based on the result of Mid-term Review.
(1) DevelopmentofiDEWS

® After the time of the Mid-term Review, the Project will focus on the activities for the practical
application of the research outcomes to society (i.e., the establishment of the climate-based
IDEWS as & practical model in the Limpopo provinee). It is envisaged that the iDEWS is
operated as a part of the administrative system such as infectious disease surveillance system
and/or disaster management system in the Limpopo province and/or the national level:
therefore, the Project should develop a proper collaborative relationship among iDEWS
preparatory committes members such as the DOHL, the DOHL-Malaria, the TMI 4nd South
Aftican and Japanese research institutes, with the support of the extemal advisors such as the
national DOH, the NDMC and the legal advisor,

® The Project should perform resource analyses (human resource, necessary materials, costs and
timeframe) for the operation of iDEWS based on the test operation in the Limpopo province
when the Project develop an iDEWS package for the application to other provinces in South
Africa and neighboring countries.

® The setting of alerting criteria, the administrative countermeasures based on the prediction
information, and the responsible organization for the operation of iDEWS can be different in
accordance with diseases. Likewise, it is envisaged that the way of prevention and control as
well as treatment can vary in accordance with causative pathogens. Therefore, the Project
should consider additional input of experi(s) with sufficient knowledge and experiences of
infectious disease surveillance and response for the development of the bperational guidelines
of IDEWS.

(2) Development iDEWS for pneumonia and diarrhea

® Since the development of IDEWS for pneumonia and diarthea is lagging behind schedule by
approx. 6 to 12 months as of the time of the Mid-term Review due to the delay in developing
database of hospital inpatient information, the Project should strengthen the progress
management to complete the-establishiment of iIDEWS for all 3 target diseases by the end of
the project period,

% Pneumonia as well as. diawhea hag a correlative relationship with climate, Besides, the
incidence and casualty of pneumonia as well as diarthea are overwhelmingly higher than that
of malaria in South Africa. Therefore, the rationale of the development of iIDEWS for
posumonia-and diarrhea is secured. Having said that, since the prevention measures as well as
treatment will be different in accordance with the type of diseases.and/or causative pathogens,
project members should reach a common understanding of the defimition of “prenmonia” as
well as “diarrhea”. Further, the Project, at the initiative of the IDEWS preparatory committes,
should carefully discugs evidence-based concrete countermesasures in accordance with the
prediction information with the support of specialist(sy in consideration of the context in the
Limpopo province.

{37 Securement of sustainability

® The Project developed seversl models for each “elimare prediciion model™ as well as
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“infectious disease epidemic prediction model™ for linking them up to develop a
“elimate-based infectious disease epidemic prediction model”. Some of the said models are
supposed 0 be handed over to the Scuth African research institutes; theveafter, maintained
and even fine-tuned by themselves, In order for the iIDEWS to be utilized continuously in
South Africa, the Project should start discussions among relevant organizations on the
maintenance of iDEWS; simplification or unification of the models can be one option.

® The Project should continue the capacity building of South African researchers through the
collaborative research, In parallel, the Project is expected to raise capacity of project members
in the Limpopo. province. for the reinforcement of infectious disgase: surveillance system
through the project activities for the development of IDEWS after the time of the Mid-term
Review. The accuracy improvement of the information from the infectious disease
surveillance will also contribute to the improvement of the performance of infectious disease
epidemic prediction models.

(4) Verification of applicability of the climate-based infectious disease epidemic prediction models
in light of the application to other provinces and nieighboring countries

® The Project intends to apply the iDEWS not only to other provinees in South Africa but also
southern African countries in future, The Project has already commenced discussions with the
authorities concerned in Mozambigue, sharing the border with the Limpopo province;
however, the Project should verify the applicability of iDEWS to other provinces andfor
neighboring countries using currentiy-available data.

END
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Annex 4: List of Interviewees

1. Department of Science and Technology (DST)

Ms. Queeneth Geino Mlaba Deputy Director-Development Partnerships
Ms. Modiegi Pertunia Selematsela Deputy Director-Health Innovation

2. Applied Centre for Climate and Earth Systems Science (ACCESS)

Dr. Neville Anthony Sweijd Director (Project Manager)
Mz Jiro Hirau Project Coordinator (JICA Expert)

3. Council for Seientific and Industrial Research (CSIR)

Prof. Francois Engelbrecht Principal Researcher
Ms. Mary-Jane Bopape Postdoctoral Research Fellow
Mr. Mthetho Vuyo Sovara Ph.D. Studentship (UCT)

4. South African Medical Research Council (MRC)

Prof, Rajendra Maharaj Director-Durban

Dr. Caradee Wright Specialist Scientist

Dr. Natashia Morris Senior Scientist

Ms. Ngoza Thandi Ethel Kapwata GIS Research Technologist
Ms. Zameantimande Kunene Senior research technologist
Ms. Mirriam Mogotsi Research Technologist
Mr, Wellington Siziba Research Traines/ Intern

8, South African Weather Service

Dr. Nhionipho N. Nhlabatsi Senior Manager
Dr. Comnelis J. de Wet Rautenbach Senior Scientist
DroAsmerom Beraki Researcher

Ms. Katlego Noongwane Scientist

6. Department of Health-Limpopo (DOH-L)
Mr. Philip Kruger Acting Chief Director
Ms. Marlene Freda Ngobeni Director: Public Health Program

7.  Department of Health-Limpepo, Malaria Control (DOHL-Malaria)
Mr. Brik Mabunda Senior Manager

8. University of Pretoria(UP)
Prof. Willem Adolf Landman Professor
Dr. Vusumuzi Nkosi Post Docioral Fellow

9. University of Limpopo (UL)

Prof. Kingsley Kwabena Ayisi Associate Professor
Prof. Yehenew G. Kifle Associate Professor
10. University of the Western Cape (UWC) v <%/
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11.

12,

13,

14.

15,

Annex 4: List of Interviewees

Prof. Peter Witbool Prafessor
University of Venda (UV})
Mr. Hector Chikoore Lecturer

Ministry of Health (Republic of Mozambique)
Dr: Francisco Siedade Mbofana Director-Public Health

National Malaria Control Program (Republic of Mozambique)
Dr. Nelson Jacinto Bambo Cuamba Senior Entomologist

Nagasaki University Institute of Tropical Medicine (NEKKEN)

Prof. Noboru Minakawa Professor (Chief Advisor)

Prof. Masahiro Hashizume Professor

Dr Atarn Tsuzuki . Assistant Professor (JICA Expert)
Dr. Yoonhee Kim Assistant Professor

Dr. Chisato Imai Guest Researcher

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Dr, Swadhin Behera Principal Researcher
Dr. Venkata Ratnam Jayanthi Senior Researcher
Dr. Takeshi Doi Researcher

Dr. Yushi Morioka Researcher

Dr, Takayoshi lkeda Project Scientist
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Atara Tswzuki ki L datant Professor 26 g 3 3
Yukikn Higs Nagrsald University  sststant Professor 25 5 31 3
Koyeko Futami Jognsaki Lni P 25 5 31 3
Peter Sean Lavson 3a Ui Professdr 27 5 31 3
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] Swadhin K: Behgra  {JAMSTEC Prineipal Researcher 23 5 31 3
Shivine Taatn Kyvashy Univessity Azgoeiate Professer 25 5 31 3
|Ratngn V. Japundha JAMSTEC Senior Resercher 25 3 31 3
Takeshi i IAMSTEC Researcher &5 3 31 3
¥ushi Moriolks TAMETEC Researcher ek 5 3t 3
Tekayoshi Tkeds JAMSTED Researchir 26 11 31 3
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JICA EFRIGE

Long-term Experts

Annex 5-2:

Dispatch of JICA Experts

as-of June, 2016

Tl

Atarn Teuzuki (Mr)

Expert {(Infectious Diseases)

17 Oct 2014 - 30 June 2016

Jire Hivau (Mr)

Project Coorginator

01 Oct 2014 - 30 June 2016

Short-térm Experts

A

Prof. Noboru Minakaws (Mr}

3T Tuly~ 16 Aug 2014

i Chief Advisor

2 Prof Masahiro Hashizome {Mr)) Shortterm Expert 01 Aug - 10 Aug 2014
3 1Dr Atarn Tauzuki (Me) Short-term Expert OF-Aug-19 Aug 2014
4. [Dr;Swadhin Behera (Mr) Shori-term Expert 03 Aug~ 10 Aug 2014
3 |Dx; Takeshi Dol (Mr) Shartsterm Expart 03 Aug - 10 Aug 2014
5 IMs, Nagke Mivamoto (Ms.) Short-term Expert 30 July- 10 Aug 2014
7 {Dr. Yushi Morioka (Mr} Shorit-term Expert 03 Aug - 10 Aug 2014
% |Dr. Venkata Ratnam Jayanthi (Mr.) | Short-term Expert 03 Aug - 10 Aupg 2014
9 Prof. Noboru Minskawa (M) Chief Advisor 31 Aug < 128p 2014
10 |Prof. Noboru Mingkawe (M) Chief Advisor 24 Nov - 06 Dec 2014
11 [Prof. Nobory Minskawa (Mr.) Chief Advisor 03 May - 11 May 2015

e
[

D, Swadhin Behera (M1}

Short-term Expert

27 May - 06 Jun 2015

ot
Lia

Dr. Yushi Morioka (Mr)}

Short-term Expert

27 May - 06 Jun' 2015

14. | Dr. Takayoshi Tkeda (Mr.) Shortsterm Expert 27 May - 06.Jun 20135
15 1Ms. Chisato Imai {M5.) Short-term Expert 27 May -~ 07 Jun 2015
16 |Prof, Nobora Minakawa (Mr.) Chisf Advisor 28 May - 07 hin 20135
171D, Peter-Larson (Mr) Short-term Expert 28 May - 07 Jun 2013
18 |Prof. Masahiro Hashizume (Mr,) Short-term Expert 31 May:- 47 Jun 2013

ik
=]

Dr, Kyoko Futami(Ms.}

Short-term Expert

19:Jun ~30.Jun 2015

ok
o

Prof, Noboru Minakawa (Mr)

Chief Advisor

22.Jun ~ 30 Juns 2013

21 [Prof. Nobora Minakawa (Wr.) Chisfdvisor 10 Qe 17.0ct 2015
22 |Dro Peter Larson {dr) Short-term Expert 13:0¢t-- 18 Oet 2015
23 {Prof. Masahiro Hashizume (Mr.) Short-term Expert 11 Oct - 18 Oct 2015
24. {Dr. Yoonhee Kim (Ms.) Short-term Expert 11 Oct ~ 18 Oct 2013
25 D Chisato Imai (Ms.) Short-term Expert Tl Gt =18 Uet 2015
26 D Swadhin Behera (Mr) Short-term Expert 1O - 33 0ct 2015
27 |Dr. Venkata Rainam Jayanthi (Mr.)  [Short-lerm Expert 10 Oct - 18 Ocr 2015
28 D1 Yushi Morioka (Mr) Short-terim Expert 100t =18 Oct 2013
29 |Prof Dr. Motoyoshi Tkeda (Mr) Short=term Expert 10-0¢t - 18 Qe 2015
30 | Dr. Takavoshi Tkeda (Mr) Shortterm Expert 1006t - 18 0t 2013
31 |Prof. Masahiro Hashizume (Mr)) Short-term Expert 20 Apr - 25 Apr2016
32 |Dr: Swadhin Behera (Mr.) Short-term Expert 20 Apr - 30 Apr 2016
33 |Dr. Takayoshi Tkeda (M) Short-term Expert 20 Apr =30 Apr 2016
34 1Dz Yushi Morioka {Mr) Short-term Expert 20 Apr - 30 Apr 2016
335 |Prof. Noboru Minakawa {Mr.} Chief Advisor 19 Apr =29 Apr 2016
36 1Dr. Peter Larson {(Me) Short-térm Expert 21 Apr -29 Apr2016
37 |Dr. Kyoke Futami (Ms.) Short=term Expert 07 May - 20 May 2016
38 [Prof Noboru Minakawa (Mr.} Chief Advisor 10 dun - 14 Jun 2016
39 1Dr. Takeshi Doi (Mr) Short-term Expert 06 Jun-12Jun 2016
40 1Dy, Venkata Ratnam Jayanthi (M1} |Short-term Expert 06 Jun« 12 Tun 2016
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Annex-5-6: Provision oif Equipment

Purchased in

Trancen Malaris

20130341

Olympus SZ5T Microscope, WHSZ10X-

Dissecting Microsc . . e
8.4 ° ope ¢ Tnstitute InlUse H Eyepices, SZ2-1L5T.5 illuniinator
Purchased In Sy s Tzaneen Malara - § . - .
S A Digital Micrascips 2 Ihstitste 20150311 BiUse |Dino-Lite Premier Digital Microscope
Purchased i ’ Tzaneen Malara " .
QA Compound Microscope i Instirute 20150811 WUse  {Olympos CX22 LED Mieroscope
Purchased in Aparose gel elecirophoresis Tzangen Malaria 4 . EBnduro 20.20 Horizontal Gel Box
SA, chimbers 2 hsie 20150225| InUse E1020-20
Purchased in y y Tzaneen Malaria N Euduro 250 volt power supply EG203-
201502
SA Power sipplies For electrophoresis 3 Lastitute 20150225 nllse a0y
Consort, C5010 pWEC/mViTemp/DO
metar [18et), General purpose glass
Purshated in Toanesn Malaria bodied electrode PH, Temperature
84 pHmsier b st 01562161 Inlse  loloorade for Antomatic temp
cordensation, Swing-arm: elecirode
stared, Buffer 4, 7ro 10 selutions. 500ml
S 3 y Nichirys Co,, Ltd; EXIf micropipetie
g“f‘md i Bietie Sots i ; zﬁf"‘ Nalaria 2013036 WUSe  [{01.2u1 22000 10-100ul, 20-200ul,
o Ashie 100-1000ul, 5 pieces respestively)
. Heal Foroe Bio-Meditech Holdings
h 2 :
g‘z‘: ased in Water purifier 1 ?inh'ig Malaria 1505031 InUse.  [Limiled, Smart-N-Water Ulira
o Tish purification VF type {1 561}
Furchased In ; Travsen Malaria Triter Bio-Lal, Tric:Vortex Mixer VM
aa Vorex shaker 1 Lhstisuse 20150305 InUse 30001 set)
Purchiased i i Traneen Malaria ; .
SA Weighing balance 1 Instinete 201503050  Inlse  [adsm Equipment, PGW7531 (1set)
Puirchised in . » Teaneen Malaria Pol-Eko Maasurement Labpratory, K
S A Envirernmental teds chambar i et 20150305 InUse 350 TaptINOX (1 sef)
X . Esrt South Africa, ArcOGiS for Desktop
gufbmed " ArceGIS Software 1 ?zin;i: Walasis 20150305  InUse. |Basic Single Use {1 licansey, ArcCS for
- st Diesktop Spatial Analyst (1 licsnse)
Purchased in i o of Mathworks Pry. Lid, MATLAB
ah MATLAB Software 1 Pﬁ’:"”z% o S01503%0]  InUse  [(Individual) {1 license), Swtistics
T on Toalbon (individual) {1 Heense)
Purghased in L Wiedigal Research HACH, 21000 Portable Turbidimater (2
9A Portable Turbidity meter 2 Couneil {1H8) 015031 InUse st}
HACH, HO404 Portabie pH;
. . y Canductivity, Optical Dissobeed Oxgen
gicmed i gizzz:iﬁfultg;m::;g& 2 g":'cgf; ?fj;“;mh 36150503 InUss  {DO), ORP, and ISE Multi-Pammeter
o Yy i acil { Wierer (2 ses) Probe (1w fmCal pH,
Condugtivity, Dissolved Oxygen, 2 sgis)
Purchased in Coloriineter (Chlorine; Freeand . |Medical Research seis081 InUse Hach Pocket Colarimeier I Chioring
SiA Towl, pH) ? |Couneil (JHR) (Free and Total) plus 51 (3 se1s)
Purchased in . wiedical Research ANDalyze, ANDI100 Handbeald
31 p "
Sa Fortable Flourimeter 2 Council (JHEB) 20156311 Imlse Flourimeter (2 sets)
Purchased in DPD Free Chiorine Reagent " wiedical Research P — HACH, DPD Frae Chlorine Reagent ™
S Diispenser “ Wourcit (JHE) SwiftTest Dispenser (3 seis)
Purchased in s Medical Research SR Camprmastes Fridge Freezet 40L Therino
SA Mobile fridge A 4 Couicil {JHE] 20150313  Inise (4 sers)
; N togTag Recordérs Litd, HAXOE
Zu:ha&ad w Temperature data loggers 400 gled@; %g;?mh 201503k TUse  |LogTagTemperature f RH Recorder (400
’ ouncil (1HE) sets), LogTag Interfage Cradie (1 set)
Puichased in Medical Research Drust Track B Deskiop Mode] 8530 (3
3
S Diist Track I Desktop. model 2 councll (HB) 20150311 InUse sets)
Purchased in | Indoor Air Quality Meters y  |Medical Research Soriait| s TSI Incorporated, JAQ-CALC Indoor Alr
34 e O, Temparaure, Humiding Councli {JHB) - Quality Weters Mudel 7545
o . © |Morphi Technologies. ChramAdr
;lfhas"d m £0 Passive badge 00 i\;}ed@: F;;sgarch 2015031 I Lse  |Passive Badge-Carbon Monoxide
S ounzit {(JHE} 380008-10 {10 sheews / prick, 200 packs)
Porchased i Wicro + smokerlyzer (U0 Breath & Medicat Resgirch F0TS0311 . Bedfont Scientific: Lid, Micro 4
S.A. Testing Waching) Councll (JHBY - smokeriyeer Unit Complete 16 sets)
Purchased in Medival Research
4 & i
A Hemoacue Hb 201+ Analyser 3 Couneil (THEB) 201503120 InUse |HemaCue, Hb 201 DM System (3:sets]
Purchased in : Medical Research
3 3 4020 t
oy Infrared tympanic themometer g Council (JHB) 150313 Inlise  |Breun TermoScan Model (8 sets}
Purchased in Lancing device with Glucose INedical Research . ACCACheel Active Glucoss Monitor (8
9
A, Ipnitor g Coungil [JHB) 20150128 fnbjse sels)
Purchassd in ; . Medical Research :
S A Eleciric Weight Soales f Couneil (THE) 20150313 Inise  |SECA 813 Digital Flay Seale {6 sa1s)
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Annex 5-6: Provision oif Equipment

Purchased in

Medical Research

SECA 213 Portable Height

i i & ” 2015031
g Height measirement device Couricil (JHE) 0V50313  Inllse MeaSUrBrEnt (5:seis)
Purchased iy ; Meédigal Research o
ool 2
S Data entry/collection tablet & Council (JHB) 01303027 InUse  (Samsung Galaxy Note 3(8 sete)
Purchised in Medical Research
bt
SA Gazebo for field survey 2 Council (LB} 201502241 Inlse  |Campmaster Gazebo (7 sefs)
Purchased in . Midigal Research .
5 & 1 T 1 1
S A Camping Stool for field survey & Council (JHB) 1s0red nllge  JOUT & ABOUT, Camping Stool 05 sete)
Purchased in . ) Tzancen Mataria COC Minature Light Trap Model 512,
5A. ChiC Winiatire Light Trap it Istitute ZOL50527  nlise AD)-Cell External Batrery Holders
Purchésed in Notebook PC for analysis | Tmpean Makariz 26150601 InUse Lehova 15.61des Pad Core't7 Notebook
B4 Ingtitute {1set)
Purchasedin | Desktop PC for analysis , | University of 20150700)  iiee DELL Precision TH700 vtird Tower 1
L. (werth exira 2 Terabyte HDDY Pretoria = setl; Hard Drove 2 TB.3.5 inch Serial
Parchissed in Notebnok PE for analysis i Teaneen Malaria 01507155 Tntise ACEW TMP645-8 I7-55000 147{7 set),
XA (with extgrnal CO-RW+DVDRWY Institute - i USE 2.0 SLIM CO-RWHDYDRRW.(I
Purchiased in . Traneen Melaria Lenove Thinkcenter Edge F93z AIOQ
S.4 Deskion EC for anelysis U instite 20130708} IalUse. o oh i7 Deskiop (10BAQ0S0SA) (1 set)
Purchgsed in ; 3 Tzangen Malaria o Hewlett Packard Color Lager Jet
S A Ad-size Color Laser Printer ! fhstitute 20150718]  Inlise CPS2ISN (1 56ty
Purchizsed in L y Applied Centre 4 Davig Instruments. Py, Lido Wireless
S.A. Autornatic Weather Station 5 for Chimate and 20150720 in.Use Yantdgs ProZ Weather Station (5 2e13)
i 0 1
Purchased in Natebook PC for analysis University of . Hewleﬁ Packard fj“&bmkgj it
S A (with Microsoft Office Sofiveare) 1 Limopopo 20130723]  Tnllse sea},. Micrasoft Offite Home dnd
T Business 2012 {1 set}
Purchused in Mapping QIS Device g Tzanetn Malaria 0150911 In Use TrimbleJuno 3B Handheld (§ sefs),
S {With Charging Kit, Sofiware for Tristitute ? i Trible Recon Handheld 12V Vehicle
Purchased in . e Mattonal Instiite - Eiken Chemical Co. Ltd, Loopamp
5
SA Rodpamp Realime Turbidimetet ' lofCommunicable | 20179921 InUSe o ime Turbidimeter LA-500
Pupchased in CIDC Minjatire Light Trap 50 Tzarieen Malaria 20750925] I Use CD Winfature Light Trap Modet 512
S.h, {with Batery Holder, New Institute 3 " (50 sets), 4 D:Cell Externs] Bagtery
Purchased in Tzaneen Malaria Eilken Cheniical Qo lad
PN Incubator ! Institute 20160325} InUse Incubator LF-160
Puichased in ; . Tzaneen Malaria - . [Eiken Chemical Co. Lid; LMCS8]
JPN Loopasmp Malaria Par Detection Kt ! Institute 20160107)  In Use Loopairip Malaria Fan Delection Kit
Plirchased in Loopamp Malaria Pan/Pf Detection 3 Tranpen Mabaria 30160107) 1o Use Fiken Chemicsl Col Lad, LMCSs2
1PN Kit Iristitute Loopamp Malaria Pan/Pf Detecion Kif
Purchased in ; . Teaneen Malaria Eiken Chemical Co. Lid, LMCS02
o 8
&E’F Laopamp. Pure DR Exlractxon Kit & stitute 2060107 In Use Loapamp Pure DNA Extraction K90
Purchased i et Book PC 3 [|South Africa 20160224] InUse |Hewlen Packard Elitsbookd50 G2
B4 Medical Research
Purchased i 3 . . Tzangen Malaria Eiken Chemical Co, Lid, LMCi61
! 2,
JPN Loopainp Malatia Pap) Dessction Kit 4 Inshitute 0160329)  Inlse Loopamp #Malgrid Pan Détection Kit
Purchased in Lutpamp Maldria Pan/Pf Deigction 3 Tzaneen Malaria 301603500 in s Eikén Chemical Co, Lad, LMC562
JPN Kit Institute - ¢ Loopsmp Malaria Pan/Pf Detection Kit
Purchased in ST Teancen Malaria Eiken Chemical Co. Lid, LMC802
o Laopamp. Pure DMA Extraction Kit 15 Institits 201603287 In'lise Loopamp Pure DNA Extraction Kit (90
Parchased iny Looparmp Malaria Pan/Pf Detection i Wational Instituie sorsosasl i ise Eiken Chemical Co. Lad, LMCS562
JEN Kit of Communicable Lovpanip Malaria Pan/Pf Detection Kit
Purchased in South &friea - .
] 5
S Cverhead Docoment Scanper 1 Medica! Rescarch 20080415 InUse  [Fujitsu-Stansnap SY600
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Blli7% 6. PDM version 2 (2016 & 10 A 4 H)

Project Design Matrix (PDM) (Version 2) Date: October 4, 2016

Project Duration: 5 years from May

Project Title: The Project for Establishment of an early-warning system for infectious diseases in southern Africa incorporating climate predictions 12,2014 to May 11, 2019

Target Area: The Limpope Province of the Republic of South Africa
Project Administration:
Project Director: Chief Director, Biotechnology, Department of Science and Technology (DST)
Project Co-Director: Chief Director, Communicable Diseases, National Department of Health (NDOH)
Target Group :
Direct Beneficiaries: a total of 46 researchers (1 from the Applied Centre for Climate and Earth Systems Science (ACCESS); 12 [rom the South Alrican Medical Research Council (MRC), 6 from the Council for
Scientific and Industrial Research (CSIR); 2 from the National Institute for Communicable Diseases (NICD); 6 from the South African Weather Service (SAWS); 1 from the Limpopo Department of Health (LDOH); 2

from the Limpopo Department of Health-Malaria Control (LDOH-Malaria); 3 from the University of Cape Town (UCT); 4 from the University of Venda (UV); 4 from the University of Limpopo (UL); 2 from the
University of Pretoria; and 2 from the Universify of the Western Cape (UW())

Indirect Beneficiaries: Residents in the Limpopo Province: 5.4 million

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Project Purpose
A climate-based  early-warning system model Tor infectious (1) The iDEWS, the installation guide, the operational (1) Official report that represent the presentation of
diseases control is established as a precursor for further idelines, operational costs, etc. are packaged as a DEWS to the relevant authorities
across southern Africa. precursor model for disseminating to other arcas by the end  {(2) Project report(s)
of the project period.

(2) The iDEWS is presented to relevant South African
authorities as a tool by the end of the project period.

Outputs
1 Climate-based infectious disease epidemic prediction models are (1) The IDEWS is developed with the prediction (1) Scientific research articles in reputed international
P specially for malaria, ia and diarrhoea. performance of a likelihood of malaria outbreaks with 3- journals

maonth leadtime. The likelihood will be based on 2 (2) Project report(s)
verification of at least 60% agreement between retrospective §(3) Letter of acknowledgement from respective
prediction and past observations of defined outbreaks by the Jauthorities
time of the Terminal Evaluation.
(2) The pneumnonia prediction is prepared for potential use in
carly warning with 3-month leadtime. The prediction of
| variation will be based on a verification of at least
60% agreement between retrospective prediction and past
observations by the time of the Terminal Evaluation.
(3) The diarrhoea prediction is prepared for potential use in
carly warning with 3-month leadtime. The prediction of
[ variation will be based on a verification of at least
60% agreement between retrospective prediction and past
observations by the time of the Terminal Evaluation.
(4) More than 4 research papers first and/or co-authored by
both Japan and South Africa collaborators related to iDEWS,
infectious disease mathematical and statistical models, short-
term climate variability prediction system, relationship

. y . .

ebers st it n womerinbailiter mond i i o
2 Operational guidelines of the climate prediction-based infectious {1) The preparatory committee for IDEWS operation is (1) Project report
diseases early warning system (IiDEWS) are developed in the Limpopo |launched at the Limpopo Province by the time of the Mid-  {(2) iDEWS operational guidelines
Province. term Review.
(2) The IDEWS operational guidelines is considered by
3 Prediction performance and operability of the iDEWS are verified. (15 Prediction performance and operability of the iIDEWS  {(1) Project reports
are evaluated by a pilot application at the Limpopo Provinee {(2) Meeting minutes with approproate authorities
by May 2018.
(2) Adaptability of the iDEWS to other areas including other
provinces and neighbouring countries is presented to
appropriate authorities by February 2019.
Activities Input;
1 Climate-based xl.\fecuox{s dlsea.se epidemic ;.)redlcnqn xfmdels are Japan South Africa
developed esp for malaria, and diarrhoea.
(1) Chief Advisor; {1) Research Scientists in Epidemiology, Medical N o is eained b
ioct C i - , S arnics ated | Necessary cooperation is gaine
1 Prospective and retrospective data/information acquisition systems are g; g ;ﬁ‘;;’;::g‘::?r: . Medical E :‘rx:;):.xmlugy, Climate Dynamics and other related extema?groj ecltj supponer; (eg Alic
~* developed in th f infectious di d climate variabilit AR N > B it " .
evelopec in the areas ol infectious diseases anc climate Variability Climate Dynamics, Public Health and other necesarry (2} Research Staff and Laboratory Technicians; ?md S{Jperxntendﬁems of P‘“_’hC
1-1-1. To develop databases of data/information of malaria, pneumonia ~ |areas; (3) Office space at ACCESS, UL and DOHL- buildings, etc.) for the project
and diarrhoea respectively from local health information system, () Training in Japan for Climate Disease Modeling; Malaria; activities.
archival records of health facilities and so on. (5) Necessary equipment for research and development  {(4) Laboratory space at DOHL-Malaria;
activities; and (5 Existing Equipment at MRC, CSIR, UL and
1-1-2. To defermine investigation target sites on the basis of arisk map  l(s) Running expenses necessary for implementation of  {DOHL Malaria;
for respective diseases, which is developed using retrospective the project activities other than that borne by the South {(6) Available data, information and specimens
data from the database. Alrican side. related to the project; and
1-1-3. To conduct fact-finding surveys at communities in the targeted (7) Support to the project activities will be made
sites with regard to incidence and prevalence of respective di available in accordance with the lawsand
(including undiagnosed diseases), residents’ behaviour that impacts regulatfons.x.n force in South Africa, and subject to
on the prevalence (health seeking behaviour, etc.) and hygienic the availability of resources.

environment (water quality, air pollution, malaria mosquito
insecticide resistance etc.), followed by populating the data into

1-1-4. To source climatic and non-climatic ancillary environmental data
{geographic data, etc.) from ACCESS partner organizations such
as the South African Weather Service (SAWS) and the
Agricultural Research Council (ARC).

1-1-5. To observe local-scale meteorological data in the target sites by
placing basic observation stations at public buildings.

Elucidation of relationships among incidence/prevalence of the target
1-2. diseases and climate variability (ambient temperature, humidity,
precipitation, etc.).
1-2-1. To investigate the relationship between incidence/prevalence of
the target diseases and climate variability using time-series

analusic
1-2-2. To investigate the relationships of proliferation of malaria vectors
with climate variability and malaria incidence/prevalence.

1-2-3. To investigate the relationship between regional-scale climate
variations in the Limpopo Province and their links with the global
climate phenomena such as the El Nino Southern Oscillation
{ENSQ), the Indian Ocean Dipole Mode (IODM) and the Sub-
tropical Dipole Mode (SDM).
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Development of infectious disease mathematical and/or statistical models

I
w

. for malaria, and statistical models for pneumonia and diarrhoea of which

Incal epidemic situation is reflected

1-3-3.

Improvement of a seasonal predictio

To review existing infectious disease models (related to climate in
particular) for malaria, cholera, and pneumonia.

To develop basic mathematical and/or statistical models for
malaria, and statistical models for pneumenia and diarrhorea by
madifying existing model(s) or newly developing.

To calibrate the models by verifying their prediction performance
using retrospective and prospective data/information of infectious
diseases obtained from the database.

stem based on an ocean-

1-4. atmosphere coupled general circulation model (CGCM) called SINTEX-F;
improving its skill, downscaling, extending its lead-time

1-4-1.

143,

1-4-4.

n

1-5-1.

To improve the prediction accuracy of SINTEX-F for the short-
term seasonal climate variability by enhancing model resolution,
implementing better physics and data assimilation in next versions
of SINTEX-F on the Earth Simulator.

To reduce model biases by model validations and intercomparisons
among SINTEX-F1, new SINTEX-F2 and other climate models
developed in South Africa.

To improve resolution and lead time for climate prediction of the
SINTEX-F for better local-scale prediction performance by using a
dynamical downscaling model such as Weather Research and
Forecasting model (WRF) and statistical downscaling techniques.

Interactively with the Activity 1-4-3, to fine-tune WRF
downscaling model using local data available from the weather
and climate observations at the target areas (Activity 1-1).

Development of the climate-based infections disease prediction models for
* malaria, pneumonia and diarrhorea

To develop a climate-based infectious disease epidemic prediction
models for malaria, pneumenia and diarrhoea by coupling the
infectious disease mathematical and statistical models and the
adopted climate prediction model, in light of the relationships
among incidence/prevalence of the target discases, climate
variability and proliferation of vectors (Activity 1-2).

To calibrate the models by verifying their prediction performance
using existing data/information of infectious diseases epidemics
and outbreaks obtained from the database.

Operational guidelines of the climate prediction-based infectious

diseases early warning system (iDEWS) are developed in the Limpopo

Province.

2-1.

2-2.
2.

3.

2-4.

To launch a preparatory committee for introducing the iIDEWS at
the Limpopo Province consisting of organizations responsible for
epidemic prediction, issuing epidemic/alerting information and
implementing countermeasures based on such information.

To set criteria for outbreak alerting.

To set communication flow of infectious diseases
epidemic/outbreak information in the Limpopo Province.

To develop an iDEWS operational Guidelines comprising regular
reporting of epidemics, issuing outbreak alerting and consequent
countermeasures, organogram of iDEWS operation, formats of
regular reporting and alerting, etc.

3 Prediction performance and operability of the iDEWS are verified.

3-1.

3-2.

3-3.

3-4.

3-5.

3-6.

To evaluate the prediction performance and operability of the
iDEWS through a pilot application at the Limpopo Province.

To conduct table-top exercises regarding issuing outbreak alerting
and consequent countermeasures at the Limpopo Province.

To develop a sustainable monitoring and evaluation system for
assessing impacts of the IDEWS on infection control at the
Limpopo Province.

To verify the applicability of other areas using available data of
epidemics, climate and non-climate environment at other provinces
of the South Africa and neighbouring countries.

To hold workshop(s) geared to administrative officers, researchers,
ctc. in the areas of climate variability and infection control from
the government of the South Africa and neighbouring countries for
the deployment of iDEWS.

To start discussions with administrative officers, researchers, etc.
in the areas of climate variability and infection control of the
government of the South Africa for the dissemination of IDEWS.

Pre-conditions

1. Research permissions are obtained
by the relevant aunthority/-ies of South
Africa where necessary.

2. Approvals are obtained for medical
researches and related
interventions/investigations by the
cthical committees of the Institute of
Tropical Medicine, the Nagasaki
University, MRC and other related
organization to the project activities.
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