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BT N — TR PR T (EN SRS C & 2 I SEAT BB NBHAH AR B
(JST) O&E&EEGF 72\
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WA | (R/D) : 2010 4E2 H 26 A | e 7 BEFRIERE -
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WhhTWd, 207, FHIKICK T 5 REEBRKZED 27-D12i%, 7 7 U b fmE
(LT, 77U B LT 1) 2Fc, Bl e TRl T g S < E - Rk
RPMERERCTHD, FE7 7V 0TI KRR - WHEZRENOBELZHE L THIET L (K
RIBFEREGET V) OREEIZIT T, [IEFRMEFORGIEZED THWDRBIZHY . T
RS EE ) B g 7oA FE B 1T DR & 72 > T D,

HAMERE T 7 U BROE T NV —T 12, T ETEBNST 7 U I B O KL B O EZS
B O EIT> TN, ARUEFR IV —T D> 2 b— a UIFgEE, AFAE2 B0
TRl TORLMORGERRETH DT, M7 7V AR v — 7%, BLAES
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3—1 EEFEOHER
(1) 7my=7 ~ BEOERKI

TuYel METRFETICHEITRER SIS EHrsn D, FBEEX ke Ts ve
W IR R TR OFE RN T 7 U DB ET ZREBERIEME S 2T A ~HAEN D
2l THhHHN, BRICEDORRIZY =714 P TR, EHcshTnb,

AR - EU E[FABHFE T L 2 RAWMFER ST v (S5 E RS ET /L (Scale
Interaction Experiment-Frontier : SINTEX-F)) #F|H L7cg¥skoE (12 A~2 A) 21T
% 3 71 ARl D OFEKED FRIORE TR 0.7, & &ETHRFZEORELEL D
FABEGREL 0.6 IZHElE L CL0.1 OfR¥ o m EAThiz, U2 LY SINTEX-F OEAIZ L -
T, 77V I MEISRIC BT 2 FHRETHO AT 23m ELZEWR D,

FEHRABEM CHDLa s Va—% L HEIXRBINZEEDEAL, KUETHORENEZ K
ELEOT, 2y Ea—2EFHLIE/BROEY Th 5 FHXME TR, BECT 7Y I
I D BB - KUEZEENICONW T O R Z#EHE T 57 = 71 b (South African Risk and
Vulnerability Atlas : SARVA) . H A JAMSTEC OV = 7% A4 F TZNZENABREINTEY
SHITT 7Y HEHHIROBREE O IZDICHENIER STV Z &I 5,
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FEEINTEET XL, 7oy METETIRIITV NI T RELE G —T X7 RED
e & A ARMAIBHEE OB L, FETROX T 25— 7 ORREEZ BV TIEH
SNDHTETHD,
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A P CTARESNTEY, ERRoismE COEMRLSMNIBEIZER SN TS, 1K
DR L O BT X EEEN O OZ TR L, BEIC S KOGRIBZEH I TS, K5
BOFLE L DM EIT T B =7 METETIHERESND TETH S,

IEEOERREIILLTO LB TH D,

1) A= 2 MMTo EEMHRBEE TR OMEEL AV, THE#REZ Y = 7% A |k
(77U HEHHIEOFHKELEY X7 - JWHEII»r N DE®RY = 7% A1 b
SARVA [ZH# L. A L7,)

2) ERoOT 7Y AEEHMIROFEHREEB THO Y =74 MZBIT ALY,
AKTv Y=z NTEENRINTZRH TR AT L~DOT 7B AN L oo T,

3) Yuvzl METETICET 7V DIZBF LR T3~ 27 A2 SINTEX-F 12 &
5 TPHGE RS AA T, BITHS AT LOBENKESNDL Z ERHRESNR 5,

kR 5

R S OIEENEL, T XTI THEATH D,

RIEOEEN 2T EORMEIIEF 8 E, FLIREEFEMHEICLL2EIFT—v ) -V —7
gy TORMEREIL. FF 10 Bl & FHEE A XL NITE A ER STV D,

AR7a V=7 POFEBHOMRKE LT, UFICRT 3 D085 L~L THRHi&UETH &
EENZEEDL D RE U DR > MU — 7 OREFE L b N EBL LTz, 5% IN6D
Xy MU =7 %l L CRmOIBEEPEIF SN TN D,
77U EBARBO ZEMORN &

T 7V DENOFEHRETRMEE - B (FERETHEOaI 2 =T 1) OR

it & b 8
CFEE T 7 U ik, mE T 7 U 1 BASS HE R (South African Development Community :

SADC) #[H W T

7 7V BENOMEE ., BRI K 2 o IR R ORI E# L7275 T2
<, 7y RBRSPNIHFFL T sl EORE A X7 b FERPE LT
EET 7 IVAACP POEZL DEBOBERN b -T2, ZHUI7 ey =r FORIEMLE LT
RETREHLOTHD, M7 7V WENOELLZZM0ETH, K[EEE ORI 23— R[N
1507 vy=7 MZBMT 2LV FEETE, MO TORIEZRMETI L LR,
£, e Yz FTORENROREBRAE LI, Y 7V I ERNOKE TR - ZE OB




TSR L A EO THRERO G R M EZ T, BRTHTEDOO 7 +— T AP S
. 2012 - E 72013 BEFEY LY ZOFEENRFRBEIND TETH D,

3—2 FHEHEROEHN
(1) 24 TEW
Inyxy NOBREZET 7V o [(EZE) RFEREINEEER (AsgiSA) ] (2005 ) |
DST @ THIFEA— AT K D8P & o0 95087 10 4251 : 2008-2018 4] (29 [AMF
BEGHE ], TRF RS ORE) LBEMHIIMR S TS, £T7 7 I REOK
AT DR IEEZ Y — R LTV EWIET 7 U AR, DT HmEeE b — Bt
N b,
£/, W7 7V DOFEHEZET RS AT LOEREELCHBREE DO m B Tbn s =
EIE, HEEIRE TH D EHAMETRNICED SRR, FEO=—XE R L TN
2%, VYARFIN, Br—7INEFEHRETRMOX T A7 —) v 7 ORISR E Lz Z
& BAFFEDFEREC, 4% OFMEME TG RO EEAE (VU RRMN), KET —2 04
M (T —7M) ~DOIEHORIZEWTHEHE ThHoT= LS b,
a7 MIEARBUFOW 1 TH 2 BRI E O KBEE B ~D %G, AME RS
BREE & BRSO EA~DOWHAICAEBE LTS, SHICIICAMT 7V W HEFTOFHE
EROERESSE TH LR FEFH ORI OO DO AMERSC, TOMELE L TO-EE T~
O L EEVETHER STV D,

(2) A TR

SINTEX-F R L7 kD E (12 ~2 A) 12812 3 7 AR L OFEKETH O
FE(0.7) 1XRMETHIBFZE O R IEUE & S A FHIRAMREL (0.6) LR L CTH, LV EWIEE
T b, SINTEX-F OEAZ L H2RETRORENGONDZ LT, 77U AR HRIC
B 2EHRETR AT AOREITEELLIZEVWZ D,

BANEWM O B a—2 L ABRGBIIEEREIL. M7 7 U VISR T 2 FHi% R0
RRNEEODLZ IO N7, ZORETH L FRIERIZBEICY = 74 R TAB., kil
REHINTEY, SRIZE BT 7 U DT OREEE~OIFHN THhIL T\ Z
RSN TV D,

ATVl FORRED—ERTH D FH WO HRBII AR T 44 & YPIRMEEE K&
X ko7, 72, 7av=7 FOFEIZ LB L TEDO 3 DORRDL L-ULTOZREIKE
TR 2 WF90E - MBI O R & R > U — 27 O FEBL L 7=,

T 7V AL AR ZEHEICR T DL B
- T 7Y AENOFERET IS - (REESHEO a2 2=7 ) MoOE

k:|e

< 77U kg : SADC 5 E

(3) ZhRME T
HEDRRND, 7u Y =7 MIBFLERANTEI TH - 72 W S, EBO R
FRRDFRAZ T TRABZRE EH ST,
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EVDITEEMOBAZ, Y 7Y IOFHRETRORRIM LICRkE < HEkL7 &
REZEDPOIIREREBEOERANEE o7, FETHO CORETRHE L TEREINT
A a—FERET 2 O/, FHE, REOH TRERDRIZORNY | FHixMHET
HOREESLARENE 2 K& < BT,

F7o. 25y hORBIRGBIIEEEORAITHE, FERHOBIENHY, Try=r
NI ST — ZUUEN ATRE R WIS E S 1AM, Efishd 2 Eilhob oo,
HITE, Z¥EMZEFT (Agricultural Research Council : ARC) 23 [RI[EWN THRA T 5 600 1 FT D
HEV QLB A N, BRICGEH EEFEMTONLTWD, T ORAILET 7
U OIS - O =—XEH- L TEY, ey FOIEE CHRMITIEH S
TW5b,

DSTIZLD 7Y/ hFT 4L ¥ — ACCEESS D7ty =/ k<X ¥ —, M
T7UH - BRREDS5 50T =27« Z—TDA L R"—F, @WEMEN %22 T
W, TS, IEENIBtRiE B VICESNTEY ., 77U ki o ZE
fBigfETHOETVHE, F AT —1 IO THITEHRONHE, Bx ORE 4
FIELTET,

EVDIFACCESS D7 Y =7 b+ v XV —DENIZE->T, E7 7V BHAlOFAR
EEORESEBRNE N TONTE T, F-AAMO T ey =2 b & JAMSTEC OFR%
HEEOHEN T RV =l NRASOREIRAMBR L e o, £OEFNTTRY =T b
DT EDERICB N T, #hRMEZE Lo KE RRBEITE U R0 o 72,

@) A7 b TEnkRIAENRD)

77U BB CERHRETROF RET VNEANSN, TOETMIMT 7 U B2
T TIE72 <, SADC sEEHOEFHXETH O AT A THEHANEMBINTND, THHD
THERILY = 74 P TABR SN, EHHEH N 2SN TND,

FEIEE T OEHN A% B R A C/KE R E B3 ClEbICISH S, 2 —F—
ICZRINDZLICL- T, BRERESSREREZIZEI ALV A7 PRI ND Z &R
WrEans, TOMEL LT, vz MRERORESHES~OBLHPHFIND,

TuY s b TREESHEZETH S AT LATELNIREEZFH LT, BESHFO
FREOREE, FIAIXER A, BRCRIEZLO o2 I R® - AROEREZHET S
EWo R AR EINT, FRETe =7 FTEHEA, &EINZTHIS AT LOREN
SRR IO N D AREMER I F S LTV D,

FkDA Ry MCBE LT, 7 7 U 8 TIERBE TR O FE% R % B2 H+ % BUR
DkRE S D ATREPEIZE VW & RiAE R D,

(5) FHimitt TEWERIAENS ]
1) BUR - HIEE
DST Okl CThd 5 THIFEN— AT X 2 RF B A4 o 3§87 10 4 5FE : 2008-2018
Bl lc XX, M7 7 U B BUFIZRE TR, 722 OROE 7200~ T
aAIy FLTWD, SHICEHZFEE TIE, [UEEHLLO TR AT KNI HFFm
RCHFTER R AT 7 U D KEEAMERE, FE L WG EBEOL I EERHELE LTV D,
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CSIR.F7 7 U #%%5)5 (The South African Weather Service : SAWS) . =271 (ARC)
RCKRFPZEDOZBETHEZITH> T DHEBEICBWT, FEXETHONE, —E R EEH
AR Bk STV ATREMEIXIEE I2@m,

PR O K5 T RE B O ZAE T OB T RIZOWTHET 7 Y D ARC, EHRMF
7271 (Medical Research Council : MRC) R KZFZIZEBNTENZE I, MM ETIT DO
TWn5,

2) Ak

B 7 7 U 0 ORI m H B OMBAHRIE oAb TR Y. AMDETIE
TmY =/ FTENKLIEBEROF O ATREMEIIIMBEIE RV E AT D, £ET 7
UHROT v =r MIFT L4 —F =2y 7OEBMITFHAMB LN 5 Em <. DR O
ENEHEN BIFFITENED, Ty M TAERM S A BCR ORI IR E L 72
WEHIT SN D, ABORLIRRIFIEDOMLZ SN TIE, M7 7 U I« BRDOHIFEE
MCRELMEZATO R EOHIENH VY | £ D BRI R RN SBRITOA TN Z L &R o
TWd,

3) MEgm
AHEFR A DR R D, 7T 7 U B OBGRIER - K223, 4% OB ek O TE H o
TR BREOWREZITO FERELABWUNGEL TRV, SEENMEOZH TTRIEEZ1T
D ZEIFARETH D, HREEOEIZEBWT, ME EORE 2BV LB TE 5,

4)  Hedfrm
7 7 U B OWFERERS « KPIIMFEMFFEIZ OV T, MOV ZHMZ TnD, S HITR
korT 7 U HENOKEETFINCET 20 5EE - e O LRI OW T, /M7 7
U« AARD ZEHOWIEE « BB O 5% O Dkt OMER PR S T D, BAK
MOER - ERICONTbaryEa—4 HEKARBIHELEE L b ICHITEHE] - RZIZ,
MEFFE R OEINE B THROBEIIEIICLE 5N TEY, 4% b RERMEITE LW
TSN D,

3—3 HMERBICEMLLZER
(1) FFENEICET S Z &
M7 7V A THORBETHER a2y Ea—% F72m7 7V BENORGBH R Y b7 —
ZICHIAFAVEAMEREHEIN TV 2 BEIRGBHEEOMEIZL Y | 7 —F LB, 35,
RENBAL—RIITZD L DT o1z,

(2) EfprmtRCETAHZ L

A7zl TIE, EY 7V - BAREMRING O S £ S F BB 6 ORF7EH R1TE
ENEELTREY, Yev=s MY I N6 BERE & O LEiEHER-C 5 BBl C A
bdolo, LnL7ans, WERGREOMGEHLRE NI ZI 0oL A Lo
BIN, BRI OBMRER COBEMRPEIR INDICE T, K r Y= b
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Summary of Terminal Evaluation Study Results

1. Outline of the Project

Country: Republic of South Africa Project title: Prediction of Climate Variations and its Application
in the Southern African Region

Sector: Environmental Management — | Cooperation scheme : Science and Technology Research
Gloval Climate Change Partnership for Sustainable Development (SATREPS)

Division in charge: Total cost . 235 million yen
Environmental Management Division
2, Environmental Management Group,

Global Environment Department

Period of (R/D) February 26,2010 | Partner country’s implementing organization :
Cooperation Department of Science and Technology (DST)
April 2010 to March 2013 | Applied Centre for Climate and Earth System Studies (ACCESS)

Supporting organization in Japan:

Japan Science and Technology Agency (JST)

Japan Agency for Marine-Earth Science and Technology
(JAMSTEC)

The University of Tokyo

Related cooperation : NA

1-1 Background of the Project

The Project, focusing on the Southern African region, promotes climate variation prediction with
research aimed at development of a new Ocean-atmosphere coupled general circulation models through
the collaborative research with the climate research institutions in South Africa. This model predicts
climate variation and clarifies its impacts specifically on the Southern African regions with improved
accuracy. The weather/ climate variation prediction system, using data from satellite and ocean
observatory, is expected to downscale to the regional or local level, such as Limpopo and Western Cape
regions in South Africa as well as verification of the prediction. With the verified downscaled prediction,
climate prediction for the next several months to several years will also be attempted. It is also expected
to enhance systems for climate prediction research in South Africa, through conducting collaborative
academic research and strengthening the networks.

1-2 Project Overview

(1) Overall goal
Overall goal was not set.

(2) Project purpose
Capacity of seasonal climate prediction in South Africa is enhanced so that it can be applied to
management of environmental problems in the Southern African Region.
(3) Outputs
1) Predictability of the Subtropical Dipole Mode and its influence on the Southern African Region is

evaluated.
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2) Seasonal climate prediction for the Southern African Region becomes available by use of an
ocean-atmosphere coupled general circulation model.

3) Ocean-atmosphere coupled general circulation models are improved.

4) A prototype of early prediction system for mitigating impacts of abnormal weather is developed
and implemented.

5) Network for scientists involved in climate variations research is strengthened in the Southern

African Region.

(4) Inputs (to the point of the terminal evaluation study)
1) Japanese side :

Dispatch of long-term-experts 2 persons
Dispatch of short-term-experts 66 persons

Provision of equipment 47,904,000 yen
Local Cost 21,339,000 yen
Invitation of trainees 27 persons

2) South African side :
Assignment of 55 counterparts (for management and researchers: some are overlapped)
Provision of facilities
Local cost ZAR4.31 million

2. Evaluation Team

(1) Mr. Ichiro Adachi (Leader)
Director, Environmental Management Division 2, Environmental Management Group,
Global Environment Dept., JICA

(2) Prof. Yoshifumi Yasuoka
Professor Emeritus, the University of Tokyo

Members of Program Officer, Research Partnership for Sustainable Development Division, JST
evaluation (3) Mr. Akio Takahashi
team Senior Staff, Research Partnership for Sustainable Development Division, JST

(4) Mr. Hideaki Matsuoka
Deputy Director, Environmental Management Division 2, Environmental Management
Group, Global Environment Dept., JICA

(5) Ms. Rie Kawahara
R-Quest Corporation

Evaluation October 7 — 20, 2012

period

3. Results of Evaluation

3-1 Project Performance
(1) Achievement of the Project Purpose
It is highly expected that the Project Purpose will be achieved by the end of the Project. A
planned indicator was attained as climate prediction results from SINTEX-F are already included in

the pre-existing prediction system of South Africa, and disseminated and updated regularly through
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the website (“SARVA”).

Seasonal prediction of precipitation in austral summer (December-February) by the SINTEX-F
model achieved anomaly correlation coefficient of 0.7 with lead-time of 3 months. This is higher
than the anomaly correlation of 0.6, which is regarded as the criterion for successful prediction in the
climate prediction community. Thus, by incorporating the SINTEX-F prediction results, the existing
prediction system in South Africa is enhanced.

Also, supplied computers that were solely devoted to seasonal climate prediction and
downscaling, and supplied AWSs, that will be used for verification of downscaled seasonal
prediction, are contributing to enhanced capacity of seasonal climate prediction in South Africa.
The above climate prediction information has been already disseminated through the web sites in
both South Africa and Japan, and will be applied to management of environmental problems in the
Southern African Region. The South African researchers have made a first attempt of application by
incorporating the SINTEX-F results to crop and stream flow models, and more societal applications
are expected in future.

Numbers of scientific research papers published and submitted to the international journals are 44
in total, and this is far more than expectations in numbers as summarized below. .

e Accepted:

Published: In Japan: 1, International: 32

In Press: In Japan: 0, International: 2
e Submitted:

In Japan: 0, International: 9

(2) Achievement of the Results
Output 1

All the 7 planned activities were successfully completed, and the results of all activities were
reported in 24 published research papers. In addition, 6 papers were already submitted to the
international journals. As a comparison with the indicator planned, far more numbers of publications
were made successfully.

24 research papers were accepted and published by peer reviewed international journals as
compared with more than 3 research paper in the plan.

Major achievements through the activities are as follows:

1) The mechanism of Subtropical Dipole Modes was clarified. Major findings were reported in
research papers.

2) Predictability of Subtropical Dipole Modes was assessed using the SINTEX-F model, and it was
shown for the first time that the model can successfully predict the Subtropical Dipole Modes at
lead time of up to 1-2 seasons. These results were reported in a submitted paper.

3) Variability in the Agulhas and Benguela systems was examined. Major findings were reported in
research papers.

Output 2
All the 5 planned activities were completed. Seasonal climate prediction is verified by the pre-

existing international datasets. Weather data collected during the Project period at the weather

stations installed in Limpopo (20) and Western Cape (5) regions will be used for verification of
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downscaling seasonal prediction by University of Pretoria and University of Cape Town with the

Japanese researchers by the end of the Project period.

Seasonal prediction is conducted by SINTEX-F, and the prediction results were posted on the
web-sites of JAMSTEC and CSIR (Web-sites: SA: Risk and Vulnerability Atlas, CSIR), as it was
planned.

Five research papers were accepted by peer reviewed international journals, and 1 research paper
was submitted to an international journal as compared with acceptance of at least one scientific
research paper in the plan.

Major achievements of the activities are as follows.

1) Using the Earth Simulator, ensemble prediction experiments of the SINTEX-F model were
conducted every month for seasonal prediction up to one year lead. These prediction results were
posted on the project web site as a part of Group 4 activity.

2) Downscaling simulations for the Southern African Region were conducted using the WRF
model. Results from these simulations were reported in a research paper.

3) Seasonal prediction results from SINTEX-F model were downscaled using the WRF model.
These prediction results are reported in a research paper.

Output 3
All the 7 activities were completed. As compared with the indicator that aimed acceptance of

more than one scientific research paper, 3 research papers listed below were accepted and published.
Major achievements of the activities are as follows.

1) Common experiments were conducted using general circulation models in both Japan and South
Africa. These results were reported in research papers.

2) Roles of land-surface forcing in relation to ocean forcing are examined by modifying vegetation
specification, albedo, and soil moisture in general circulation models. These results were reported
in a research paper

3) The UTCM was installed in computers supplied by JICA to CSIR and University of Pretoria.

Output 4
Output 4 was mostly achieved, and it is expected that all the activities planned will be completed

by the end of the Project. A report, which describes how the existing early prediction systems,
has not been made yet, but it is planned to be prepared by the end of the Project. Access to the
augmented system was already established by posting seasonal prediction results on the website
named “South African Risk and Vulnerability Atlas” in South Africa.

Major achievements of the activities are as follows.

1) Results from seasonal prediction conducted by Group 2 are posted on the Project web site.

2) Regional predictions for the Southern African Region are posted on the Project web site.

3) The existing early prediction systems will be augmented by incorporating seasonal prediction
results from the SINTEX-F model by the end of this Project.

Output 5
All of the 3 activities were successfully completed. In comparison with the indicators, the
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followings are attained. Eight times of international events were organized in total for 3 years as
compared with at least 1 time in the plan. Ten times of seminar series and workshops were organized
in South Africa as compared with at least 1 time annual in the plan.

As listed below, 3 levels of interactions among researchers and organizations on climate
forecasting were enhanced during the course of the Project. These interactions are expected to be
further strengthened in future.

e Bilateral interactions between South Africa and Japan
e Intra-South African climate research/forecast institutions
e Linkage with the SADC countries

Regarding the intra-South African interactions, this was the first time for such a large number of
the South African climate research institutions to be involved in as single Project. As a by-product
and outcomes of the Project, “forum” composed of the partners relating climate forecasting/research
in South Africa is under preparation, and it will be started quarterly around the end of 2012 or the
beginning of 2013. SAWS will play a pivotal role to coordinate the forum with coordination of
ACCESS.

3-2 Summary of the Evaluation Results
Results of five criteria evaluation are summarized in five ratings. The highest rate is “very high”, and

followed by “high”, “fair”, “low” and “very low”.

(1) Relevance: Relevance for the Project is judged to be very high
Purpose of the Project is consistent with the South Africa’s national policies on human resources

development and strengthening science, which are both addressed in “Accelerated and Shared
Growth Initiative for South Africa (AsgiSA) (2005).” It is also consistent with the DST’s strategy of
“INNOVATION TOWARDS A KNOWLEDGE-BASED ECONOMY: Ten-Year Plan for South Africa
(2008 — 2018),” in which South Africa’s prospects to improve competitiveness and economic growth
through the production and dissemination of knowledge and Research and Development. The plan
stipulates that South Africa is in the position to lead scientific research in response to “the climate

change” in the African continent.

The Project satisfies the need of the planned direct-beneficiaries, such as researchers and students,
through enhancing institutional capacity for the climate prediction research community and the climate
prediction systems in South Africa. Selecting Limpopo and Western Cape regions, as the downscaling
sites, was also appropriate in light of utilization of the downscaling data for both the scientific
researches, and application to agricultural productions (Limpopo) in future, and climate data validation
(Western Cape).

The Project is also in line with Japan’s foreign policy on contributing to global measures against climate
change, and Japan’s cooperation policies in South Africa, which emphasize capacity enhancement of
human resources and technologies in the science and environmental sectors. JICA also priotizes to
support generation of innovation in scientific fields and thus its societal application will realize the

benefits of society.
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(2) Effectiveness: Effectiveness of the Project is judged to be high.
Seasonal prediction of precipitation in austral summer (December-February) by the SINTEX-F model

achieved anomaly correlation coefficient (0.7) with lead-time of 3 months, and this is higher (+1) than
the anomaly correlation (0.6), which is regarded as the criterion for successful prediction in the climate
prediction community. Having the SINTEX-F prediction results, the existing prediction system in South
Africa is thus enhanced.

Supplied computers and AWS also contribute to enhance capacity of seasonal climate prediction in
South Africa. The climate prediction information is already started to be disseminated through the web
sites, and will be applied to management of environmental problems in the Southern African Region.
Total number of scientific research papers published and submitted is 44, as a part of deliverables/
products, during the Project were far more than expectation.

Also the Project generated the 3 different levels of interactions among researchers and organizations on
climate research/forecasting in South Africa as follows.

e Bilateral interactions between South Africa and Japan

e Intra-South African climate research/forecast institutions

e Linkage with the SADC countries

(3) Efficiency: Project was implemented efficiently

According to interviews to both South African and Japanese side researchers, it was pointed out inputs
from the both sides were appropriate, and used in efficient ways to carry out the activities and to
produce the expected Outputs.

In particular, as stated, equipment supplied by JICA during the course of the Project was highly
appreciated and satisfied needs of the South African researchers. In particular, provision of computers,
which are solely devoted to use for seasonal climate prediction and downscaling, and AWS, which will
be used for verification of downscaled seasonal prediction and incorporated into the national weather
station system by ARC, contributed for enhancing capacity of climate prediction in South Africa. While
procurement and installation of 25 sets of the AWS were delayed, and it made periods of collecting the
weather data shortened a half year to one year, as compared with the initial plans. However, after the
installation, the AWS is already integrated into the ARC’s national weather station networks, which are
composed of more than 600 weather stations. They are well operated and maintained by ARC as it was
expected in the plan.

Deployment of Project Director (DST), Project Managers (ACCESS) and 5 working group members in
both the South African and the Japanese sides were with high capability and expertize, so that progress
of the activities were made as planned in successful ways. In particular, endeavors by Project Manager
from ACCESS for supervision and coordination of the South African side activities and inputs, and the
coordinators from JICA and JAMSTEC to bridge the both country side members, are highly recognized
as one of key contributing factors for success among the both sides of researchers. There was no

significant negative factor affecting efficiency during the course of the Project.
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(4) Impact: Impact of the Project is judged to be very high
Impact is prospected to be high since the Project attained creation and operation of improving climate

seasonal forecasting models. Improved climate forecasting system is already running not only in South
Africa but also for SADC countries as the results of the Project, and prediction is posted and updated

regularly in the web sites.

If seasonal climate prediction information is suitably applied and accepted for sectors of agriculture,
health/sanitation and water resources, it is expected that risks from extreme climate and natural
environments are mitigated. Thereby economic and social impacts of the Project results would be

evaluated high.

In the Project, the use of the Output from the improved climate forecasting systems was attempted
to produce tailored indices in agriculture, such as number of rain days, drought indices by analyzing
rainfall and temperature changes. Possibilities of societal application, by using the result of developed

and improved forecasting systems, will be expanded further in future.

It is highly anticipated that polices and strategies on facilitating scientific advancement on seasonal
climate forecasting/prediction in South Africa will not be changed, and continues after the Project.

(5) Sustainability: Sustainability is judged to be high
1) Institutional/policy aspects

As DST’s plan of “INNOVATION TOWARDS A KNOWLEDGE-BASED ECONOMY: Ten-Year Plan
for South Africa (2008 — 2018)” stipulates, improvement of scientific knowledge regarding climate

forecasting/prediction and its social application for mitigating risks to society is committed by the
South African government. The government also anticipates the scientific knowledge and researches on
climate changes and forecasting/prediction systems to apply for the extend area in the Africa continents
and to play the leading roles in the region, as stated in the national strategies. Thereby, it appears
that continuity of research and operation of the improved climate forecasting systems by forecasting,
research and service institutions such as CSIR, SAWS, ARC and Universities in South Africa, are

ensured.

Ideas and possible means of applying the forecasting information to the societal benefits in future have
been already under development at some institutions, such as ARC, MRC and universities.

2) Organizational aspects
There is adequate human resources development at the research institutions and higher education

systems.

Sense of the ownership on the Project, and the achievement of the Project has been high since the start
of the Project, and ensured by the South African side. There are also sufficient and very appropriate
operation and management capabilities to keep the Outputs generated by the Project at the research
institutions in South Africa. There are also ideas between the South African side and the Japanese
researcher side to prepare MOU or an agreement to keep the relations and a joint research in further.
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3-3

(1)

)

34

(1)

)

3) Financial aspects

According to the finding in the evaluation study, South African research institutions and universities
have good measures to secure budget /finance for continuing the Outputs of the Project, and to continue

running supplied equipment by their own efforts.

4) Technical aspects

Each institution and university has high capacity to manage continuity of researches (mostly exchanges
of individual researchers between two counties, or JAMSTEC’s partnerships with these institutions),
and operation and maintenance of equipment after the Project are also ensured by the South African

side.

Factors that promoted realization of effects

Factors concerning the planning contents
Due to the provision of computers for climate prediction and AWSs, data collection, analysis and

handling could be processed smoothly.

Factors concerning the implementation process

e Interactions between the South African and Japanese researchers through the joint researches

e Consolidation of relations/linkages among the South African climate forecasting research institutions

e High standard expertize, accumulated experiences and knowledge of Japanese side research
institutions/researchers

e Supply of computers, which made possible data processing, model simulation and data storing, and
AWSs, which are now integrated into the national weather station system, and run and managed well
in South Africa.

e Efforts made by DST’s Project Director, ACCESS’s Project Managers and coordinators of JICA and
JAMSTEC.

Factors that impeded realization of effects

Factors concerning the planned contents

There is no particular issue to be noted.

Factors concerning the implementation process
According to the interview results from South African researchers, there are gaps on funding systems
between practices in South African research institutions and funds disbursed by SATREPS. In South
Africa, most of the budget at the research institutions is generated from their earnings based on a
contract with clients. On the other hand, there is no finance arrangement to cover costs on research
activities in SATREPS. As a result, some South African working group members found a little
difficulties and restriction to allocate their time and labor for the SATREPS activities, and needed to find
financial resources by themselves to involve the SATREPS activities.

Reflecting this lessons and experience, it is necessary to build consensus and make agreements on
possible budgetary arrangement, and options on financial resources for the research activities by the
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partner countries before starting Projects in the future similar projects.

3-5 Conclusion

The Project has completed most of the necessary tasks for achieving the planned Outputs. According
to the series of related document reviews, interviews and discussions in both South African and Japanese
sides, the Evaluation Team concludes that all the planned Outputs and Project Purpose will be successfully
achieved by the end of the Project.

As stated, the existing prediction system in South Africa has been enhanced, and scientific research
papers published during the course of the Project were 44, which are far more than expected numbers in
the plan. The 3 different levels of interactions among the both countries’ researchers and organizations on
climate forecasting started and deepened, as activities of the Project were preceded.

It is expected that the results and Outputs, such as information of seasonal climate prediction, will be
adopted in future decision making processes for the benefit of the society in the field of agriculture, medical/
health and water resources among others.

3-6 Recommendations (Specific measures, suggestions and advices)

This Project gave a good opportunity to researchers, administrators and coordinators from different
institutes in South Africa and Japan collaborated and built the basis for the seasonal climate prediction and
its application. These efforts should be continued to achieve not only the Project purpose but further benefit
to the scientific field as well as the society even after the Project period.

It is recommended that the possibility of dissemination of the information acquired from the seasonal
climate prediction model be continuously discussed with prospective stakeholders in various field, such as
agriculture, health (infectious diseases), disaster management, and water resource management, so that the
usefulness of the model can be broadly acknowledged. Thus, SAWS will take the initiative to coordinate this
with these stakeholders and this will happen in partnership with ACCESS.

3-7 Lessons Learned (References drawn from this Project to develop and formulate, implement and
administer further projects)

Although there were some difficulties at the beginning of the Project with regards to a shared common
understanding of the Project among the researchers and administrators from different institutes, the
relationship has gradually improved with continuous effort of communication from both South African
and Japanese sides, and as a result, a trustful relationship has been established between both sides. It was
acknowledged that the frequent communication and building of firm relationship among stakeholders were
keys to the success of the Project.

The lecture series carried out for university students was positively evaluated by the South African side.
In this activity, Japanese researchers visited universities in South Africa and gave lectures to young students
on climate variations etc. Although this activity was not directly linked to the Outputs of the Project, it has
had a significant impact to strengthen the relationship between South African and Japanese sides. It is also
noted the Project also provided good opportunities for the students and the relatively younger researchers to
present their research results to workshop audiences and notable senior researchers. This would contribute in
view of capacity building in the field of climate forecasting research, and benefit the scientific advancement

in future for both the South African and Japanese sides.
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3-8 Follow-ups
Possibility to apply the results of this Project in disaster management, agriculture, health sectors etc. will

be continuously studied.
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Evaluation Questions
Evaluation Criteria Data/information Required Findings and Evaluation at Terminal Evaluation
Main Questions Sub-questions
Examination of Inputs Were Inputs carried out as planned (the SA side) Comparison with the initial/original plan (Experts | <Inputs of the SA side>
Achievement (Expertise), C/P deployment, Budget, Equipment | 1) Personnel:

and Facilities, Timing of Inputs)

Was deployment of counter-parts appropriate?

Numbers, Position, Expertise

Activity cost and supply of equipment

Cost, of activity cost & equipment, contents and
timing

Project implementation, management and support
structure

Project implementation, management and support
structure

Were Inputs carried out as planned (the Japanese
side)

Comparison with the initial/original plan (Experts
/Expertise, Budget, Equipment and Facilities,
Timing of Inputs)

Expert dispatch Numbers, expertise, timing, duration
C/P training in Japan and in SA Numbers, expertise, timing, duration
Supply of equipment Types, numbers, purpose of inputs
Activity cost Budget and expense

Project Director: DST

Project Manager: ACCESS manager

Project Leader: ACCESS/CSIR

Group Leaders

Members/researchers of the Working Groups (Annex 2)

Group 1

Group?2 :

+ Group3

Group 4 :

Group 5

19

9

c 11

22

: 2+all group members

Appropriate researchers were assigned at the planning stage,
and there were some changes of the members during the
course of the Project.

In particular, leaders assigned each group were appropriate, and
with high capabilities, so they contributed to produce the results

of the Project.

Changes of the group members did not affect much the
progress of Project activities. In general, the project
management of the SA side has been well coordinated and
supervised by the Project Manager from ACCESS.

2) Project office space:
+ CHPC (Cape Town)
+ CSIR (Pretoria)

3) Expense: (Annex 5) (Identified as of October 2012, information
was obtained from ACCESS. More details will be clarified later.)

L

(X3¥%) &0 &HE
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1)

2

3)

- Expense by ACCESS (from DST) for 3 years: about

4.31million ZAR.

Details identified as of October 2012 are as follows:
ZAR 1,556,800 (for SATREPS from DST to ACCESS)
(see Annex 5)
ZAR 2,750,000 (for ACCESS’ research fund and
bursaries on a theme of “‘climate change”. This was
disbursed from DST)

Note: The above total expenses do not include
- Funding allocated to climate change related researches,

which participated members, organizations and
universities allocated or granted for the SATREPS related
research use.
The costs in kind, such as time allocated by ACCESS
partners to the work, both in SATREPS and ACCESS’s
won research theme.

<Inputs of the Japanese side> (Annex 2)

Personnel:
Japanese researchers/experts of the 5 Working Groups
Group1 : 8
Group 2 : 10
Group3 : 7
Group4 : 10
Group 5 : 4 all researchers
Dispatch of the Japanese side researchers/experts to SA :
In total 66 times
Japanese Coordinators dispatched by JICA:2 persons

Local operation costs
Expense by the Japanese (JICA only, not including fund from
JST) side:

JFY 2010 : JY 67,012,000

JFY 2011 : JY123,028,000

JFY 2012 approved budget : JY44,167,000

Invitation of the SA side researchers/experts to Japan: (Annex 3)
In total 27 times
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4) List of machinery and equipment (Annex 4)

Inputs of the Japanese side were mostly appropriate, and did not
cause a major problem on progress of implementing the
activities.

There was a delay of procurement of automatic weather station
(AWS) equipment. As a result of the delay, the use of the
collected data by the AWSs for verification of downscaling was
late for about 6 months to 1 year in the Project. By the end of the
Project the date will be used for verification of downscaling
seasonal prediction by both the SA and the Japanese
researchers.

In particular, supply of computers, which are devoted to use for
seasonal climate prediction and downscaling is very highly
appreciated by the SA side researchers. They enhanced capacity
of seasonal forecasting in SA climate research community, and
made it possible to bring the new model of climate forecasting
and new scientific knowledge to SA.
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Examination of
Achievement of
Outputs

Is Output 1 “Predictability of the Subtropical
Dipole Mode and its influence on the Southern
African Region is evaluated” achieved as planned?

(Comparison with the activity plans and the
indicator)

1) Activities
Progress and completion status of the 7
planned activities

2) Indicator
More than three scientific research papers are
accepted by peer reviewed international
journals.

Is Output 2 “Seasonal climate prediction for the
southern African region becomes available by use
of an ocean-atmosphere coupled general circulation
model.” achieved as planned?

(Comparison with the activity plans and the
indicators)

1) Activities
Progress and completion status of the 5
planned activities

2) Indicators

+ Seasonal prediction products based on
SINTEX-F are posted on the web site of
ACCESS and JAMSTEC.
At least one scientific research paper is
accepted by a peer reviewed international
journal

[Output 1]
1) Activities: Completed.

All the 7 activities were successfully completed as planned.

Major achievements through the activities are as follows:

i) The mechanism of Subtropical Dipole Modes is clarified.
Major findings are reported in research papers.

ii) Predictability of Subtropical Dipole Modes is assessed using
the SINTEX-F model, and it is shown for the first time that
the model can successfully predict the Subtropical Dipole
Modes at lead time of up to 1-2 seasons.  These results are
reported in a submitted paper.

iii) Variability in the Agulhas and Benguela systems is
examined. Major findings are reported in research papers.

2) Indicator: Achieved (Annex 7)

: The results of all activities were reported in 24 published
research papers. In addition, 6 papers were already submitted to
the international journals. As a comparison with the indicator
planned, far more publications in numbers were made
successfully.

[Output 2]

1) Activities: Mostly completed excepting for the use of date
collected by AWS for verification of downscaling seasonal
prediction

All the 5 planned activities were completed. Seasonal climate

prediction is verified by the pre-existing interational datasets.

Weather data collected during the Project period at the weather

stations installed in Limpopo (20) and Westem Cape (5) regions

will be used for verification of downscaling seasonal prediction

by University of Pretoria and University of Cape Town with the

Japanese researchers by the end of the Project period.

Major achievements of the activities are as follows.

i) Using the Earth Simulator, ensemble prediction experiments
of the SINTEX-F model are conducted every month for
seasonal prediction up to one year lead. These prediction
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Is Output 3 ”” Ocean-atmosphere coupled general
circulation models are improved” achieved as
planned? (Comparison with the activity plans and
the indicators)

1) Activities
Progress and completion status of the 7
planned activities

2) Indicators
More than one scientific research paper is
accepted by peer reviewed international
journals.

results are posted on the project web site as a part of Group 4
activity.

ii) Downscaling simulations for the Southern African Region
are conducted using the WRF model. Results from these
simulations are reported in a research paper.

iif) Seasonal prediction results from SINTEX-F model are
downscaled using the WRF model.  These prediction
results are reported in a research paper.

2) Indicators: Achieved.
+ Indicator 1:
+ Seasonal prediction is conducted by SINTEX-F through the

activities by Group 2.
The Group 4 posted on the web-sites of JAMSTEC and
CSIR (Web-sites: South African Risk and Vulnerability Atlas
(CSIR), managed by CSIR)

+ Indicator 2:
In total 6 research papers were written. Among them, 5 were
published by peer reviewed international journals, and 1
research paper was submitted to an international journal.

[Output 3]

1) Activities: Completed.
All the 7 activities were completed as planned.
Major achievements are as follows:

i)  Common experiments are conducted using general
circulation models in both Japan and South Africa. These
results are reported in research papers.

ii) Roles of land-surface forcing in relation to ocean forcing are
examined by modifying vegetation specification, albedo, and
soil moisture in general circulation models. These results are
reported in a research paper.

iii) The UTCM is installed in computers supplied by JICA to
CSIR and University of Pretoria.

2) Indicators: Achieved.
Indicator 1:
+ Seasonal prediction is conducted by SINTEX-F through the
activities by Group 2.
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Is Output 4 “development and improvement of a
prototype of early prediction system for mitigating
impacts of abnormal weather” achieved as
planned?  (Comparison with the activity plans and
the indicators)

1) Activities
Progress and completion status of the 5
planned activities

2) Indicators

+ Areport describing how the existing early
prediction systems are augmented by
incorporating new prediction results is
published.
Access to the augmented system is
established.

Is Output 5 “Network for scientists involved in
climate variations research is strengthened in the
Southern African Region’ achieved as planned?

(Comparison with the activity plans and the
indicators)

1) Activities
Progress and completion status of the 3
planned activities

2) Indicators
At least one international event is organized

+ The Group 4 posted on the web-sites of JAMSTEC and
CSIR (SA’s web-site: SARVA)

Indicator 2:

- Intotal 6 research papers were written. Among them, 5 were
published by peer reviewed interational journals, and 1
research paper was submitted to an international journal. For
example,

[Output 4]

+ Activities: Mostly completed excepting for a report that
describing in what ways the existing early prediction systems are
augmented by incorporating new prediction results.

Major achievements are as follows:

i)  Results from seasonal prediction conducted by Group 2 are
posted on the Project web site.

ii) Regional predictions for the Southem African Region are
posted on the Project web site.

iii) The existing early prediction systems will be augmented by
incorporating seasonal prediction results from the
SINTEX-F model by the end of this Project.

Indicators: Mostly achieved excepting for making a report of
Indicator 1.
Indicator 1:
The existing early prediction systems are augmented by
incorporating SINTEX-F prediction results, and a report
describing the above will be prepared by the end of the
Project.
Indicator 2:
+ Seasonal prediction results can be obtained through South
African Risk and Vulnerability Atlas, CSIR.

[Output 5]
Activities: Completed.
All the 3 activities were successfully completed. Also, as listed
below, 3 levels of interactions among researchers and
organizations on climate forecasting are enhanced during the




Evaluation Grid of

Prediction of Climate Variations and its Application in the Southern Africa Region at Terminal Evaluation

November 02, 2012

Examination of
Implementation

Progress of Activities

every year.

At least one specialist seminar series per year
is given by scientists from Japan in South
Affica or vice versa.

Are activities carried out as planned for Output 1?

Progress and completion status of the planned
activities to each Outputs

course of the Project. These interactions are expected to be
further strengthened in future.
Bilateral interactions between South Aftica and Japan
Intra-South African climate research/forecast institutions
Linkage with the SADC countries
Regarding the intra-South African interactions, this was the
first time for such a large number of the South African climate
research institutions to be involved in as single Project.
As a by-product and outcomes of the Project,” NASCOF :
National Seasonal Climate Outlook Forum” composed of the
partners working for climate forecasting/research in South
Africa, such as SAWS, ARC, MRC, CSIR, DMC and
universities, will be organized in order to coordinate the
seasonal prediction and to disseminate the prediction for the
prospected users’ quarterly form the end of 2012 or the

beginning of 2013. SAWS will play a pivotal role of
NASCOF with coordination of ACCESS.

Indicators: Achieved.

Indicator 1: International events organized :

in total 8 times: FY 2010: 3 time, FY 2011: 4 times, FY 2012:
1 time

Indicator 2: Seminar series and workshops organized:

in total 10 times: FY 2010: 2 time, FY 2011: 7 times, FY 2012:
1 time

[Research papers/Publications in total]

Total numbers of scientific research papers published and
submitted to the international journals: 44, and numbers of the
research paper made were far more than the original plan.

Accepted:

Published: In Japan: 1, International: 32

In Press: In Japan: 0, International: 2

Submitted:

In Japan: 0, International: 9

In general, most of the activities were carried our as planned while
some activities were delayed by different reasons, such as a delay
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Process

Are activities carried out as planned for Output 2?

Are activities carried out as planned for Output 3?

Are activities carried out as planned for Output 4?

Are activities carried out as planned for Output 5?

of equipment procurement, which also caused a delay of starting
use of weather date collected at the AWSs in the above-mentioned
2 regions.

According to the Japanese side experts, all the remaining works
will be carried out by the end of the Project.

Progress of
Date/model Transfer
and Capacity
Building of the
Students in SA

Are progress of date/model transfer and capacity
building of the students in SA appropriate and
progressed well?

Methods, timing and targets of date/model transfer
and capacity building

Progress of date/model transfer and capacity building of the
students in SA were carried out appropriately, and the results were
highly recognized/appreciated by the SA side.
There are 3 major contents on date/model transfer and technical
transfer issues as flows:
1) Installations of 2 models to the following organizations in SA
were completed in a successful manner.
i) WRF (Univ. of Pretoria)
ii) UTCM (Univ. of Pretoria, CSIR)
2) Seasonal predictions/Outputs from SINTEX-F are provided
to CSIR every month (from September 2012)
3) Lecture series to university students were organized during
the course of the Project (Annex 6) : in total 16 times

Institutional Set-up
for Project
Management

Is organizations and institutional arrangement on
Project Management appropriate on
implementation & monitoring system?

Project Operation and Monitoring systems, and
effectiveness of the system

Is organizations and institutional arrangement on
project management effective for communication
within the Project?

Communication systems and channels within the
Project

Organizations and institutional arrangement on
decision making appropriate?

Decision making mechanism and its relevance

Organizations and institutional arrangement on Project
management was appropriate.
JCC: held 3 times in SA as follows:
i)  August 2010 with 24 attendants on discussions of specific
activities by each Group
i) August 2011 with 27 on Mid-term review and ways toward
iii) October 2012: Joint Terminal evaluation, sustainability of
Outputs, outcomes and possibility for social application after
the Project
Activities of the Project were carried out by the Group basis
(under supervision of the Group Leaders of each country side), and
in particular there were sub-divided groups or individual partners to
carry out the tasks. According to the interview to the researchers of
the both SA and Japanese sides, it was found no problem on the
project management excepting for that differences of the funding
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systems for research activities between the conventional system
practiced in SA and the resources from SATREPS made the SA
researchers a little constraints to involve activities of SATREPS.

Deployment of C/Ps | Is allocation of counter-parts appropriate? Numbers and deployment of C/Ps Adequate numbers of CPs with high expertize (researchers/
(Numbers and deployment of C/Ps) coordinators) were assigned for each Groups and key members of
CPs participation of C/Ps to the Project activities the Group were actively participated.
active and adequate? Project Manager (ACCESS) and Group Leaders were with very
high capabilities to manage activities and to produce the Outputs.
Recognition of the Is recognition to the Project by CPs high? Recognition for the Outputs and Project Purpose Individual Group activities:
Project by CPs by the CPs CPs had a high sense of the ownership from the beginning, and

recognized well, in general, on importance and possible impact
of the Project.
According to the interview result with the Japanese experts, as
the Project went on, CPs’ recognition became more solid, and
more participated actively through the activities of the Group.
International Seminar, Symposium, Workshop, Lecture Series:
Through opportunities to sharing knowledge and results of the
Project by workshops etc., the CPs and attendants increased
recognition of the Project.
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Relevance

Conformity of the
Project Purpose to
the National
Development Plans
of SA

Is enhancing capacity of seasonal climate
prediction/forecasting important in the
National Development Plans/strategy?

National and sector policies in SA

It is consistent with the SA’s national policies on human resource development and
strengthening science as stipulated in the following documents:

Accelerated and Shared Growth Initiative for South Africa (AsgiSA) (2005),
in which human resource development (leadership) and capacity
development of state organisations are addressed.

Joint Initiative on Priority Skills Acquisition (JIPSA) (2006) , in which skill
development of the youth (increase in enrollment of engineering,
reconstruction of technical training, strengthening science in school etc. ) is
addressed.

It is also consistent with the DST’s policy documents as follows:

“INNOVATION TOWARDS A KNOWLEDGE-BASED ECONOMY:
Ten-Year Plan for South Afica (2008 —2018),” in which South Africa’s
prospects to improve competitiveness and economic growth through the
production and dissemination of knowledge leads to economic benefits, and
enriches all fields of human skills/capacity are aimed.
The knowledge-based economy will be driven by four elements:
+ Human capital development

Knowledge generation and exploitation (R&D)

Knowledge infrastructure

Address the “innovation” bridging between research results and

socioeconomic outcomes.
It aims that South Afiica is the position to lead scientific research in response
to “the climate change” in the African continent. It anticipates that mitigation
of risks on natural environment such as “drought and flood patterns and
incidence of infectious diseases” by “understanding and projecting changes
of the physical system,” “the impact of these changes” and by promoting
research on prevention and early warning system.
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Conformity with
needs of
beneficiaries

Were the selection of the target groups and
areas adequate?

Selection method of targets and their needs,
conformity with Project activity objectives

Direct beneficiaries:

1) Researchers

2) Students

In-direct beneficiaries:

1) Farmers,

2) Public service organizations to
provide climate and weather
forecasting/predicting data to the
clients, such as ARC, SAWS, MRC.

3) The people in South Africa

Selection of the target groups:

Selection of the direct and in-direct beneficiaries was appropriate.

Groups of the in-direct beneficiaries were not yet received direct benefit during
the Project period due to outreach activities are not within the scope of the
Project.

Selection of Areas:
+ Selecting South Africa and the extended region around SA for research and

downscaling was appropriate in view of Project Purpose, with which “capacity
enhancement of seasonal climate prediction” in particular, at the SA climate
research related institutions (“‘climate research community” in SA) was aimed.
As it was expected, capacity of predictability was enhanced by the improved
forecasting model and supplied computers etc., and this contributed to
improvement in seasonal climate forecasting systems to manage environmental
problems in the SA region.

Selecting Limpopo and Western Cape regions as the downscaling sites was also
appropriate. It t is expected the seasonal prediction date will be used for
managing agricultural productions (in Limpopo) and climate data variation (in
Western Cape).

Do Project Purpose and Outputs meet with
needs of the target group and areas?

Validity to response needs of the target
groups and areas

“Capacity enhancement of seasonal climate prediction,” as Project Purpose and
Outputs stipulate, met the needs of the planned direct-beneficiaries, such as
researchers and students, through enhancing institutional capacity for the climate
prediction and the climate prediction systems in South Aftica.

Are there ripple effects for people beyond
impacts on the target group and areas?

Ripple effects produced for people other
than the target group (if any)

As mentioned above, social application of the obtained Outputs and Purpose of the
Project will be the next step to be carried out. Thereby there is not much the ripple
effect for the people at the end of the Project.

In case social application will be taken place in future, by applying the results of the
researches to mitigating risks of natural environment for agriculture, water use and
health/sanitation etc., the ripple effect the Project and impact to the extend people,
such as farmers and habitants, will be generated and reached.
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Relevance of Were approaches taken in the Project Achievement and impacts brought Approaches taken during the Project were appropriate. Joint researches among
approaches appropriate to achieve objectives and to solve | regarding the sector issues the SA and Japanese researchers, formulating 5 Working Groups, were very
the sector issues? effective manners to carry out tasks and to achieve the Outputs (increasing
predictability of seasonal forecast, downscaling, etc. ) and Purpose of the Project
It enhanced capacity in terms of not only “accuracy of seasonal prediction by
incorporating the SINTEX-F prediction results” but also “institutional capacity
through consolidating linkages among the climate research community in SA.
Relevance to Japan | Is the Project along with Japan’s ODA policy | Japanese and JICA’s ODA Project is in line with Japan’s initiatives on contributing to reinforce global
and JICA policy/ to SA? Policies/strategies to SA measures against climate change, as stated in the Japan’s foreign policy.
strategies Purpose of the Project is consistent with Japan’s cooperation policies in South

Afiica, which emphasize capacity enhancement on human resources and
technologies on the science and environmental sectors.

It is also consistent with a support of environmental sectors in the southern African
region by the Japanese Government

Cooperation on capacity development on the scientific knowledge and technology
field is one of the JICA’s priority areas for cooperation in South Aftica.

According to the priority of the JICA South Africa, it also aimed to support that
having the enhanced human capacity, generating innovation and social
application/reflection of the advancement will be realized for the benefits of society.
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Effectiveness

Achievement of Project
Purpose

Are indicators of Project
Purpose satisfied?

Is Project Purpose, “Capacity of seasonal climate
prediction in South Aftica is enhanced so that it can
be applied to management of environmental
problems in the Southern Africa region.” achieved
by the end of the Project?

Progress of achievement to Project Purpose

+ Itis expected Project Purpose will be achieved by the end of the

Project period in a successful manner.

+ Accuracy of a climate prediction system in SA was enhanced
by incorporating the SINTEX-F prediction results. For
example, seasonal prediction of precipitation in austral
summer (December-February) by the SINTEX-F model
achieved anomaly correlation coefficient of 0.7 with
lead-time of 3 months. This is higher than the anomaly
correlation of 0.6, which is regarded as the criterion for
successful prediction in the climate prediction community.
Supplied computers that are solely devoted to seasonal
climate prediction and downscaling and supplied AWS that
will be used for verification of downscaled seasonal
prediction are contributing to enhanced capacity of seasonal
climate prediction in South Africa.

The above climate prediction information is already
disseminated through the web sites in both South Africa and
Japan, and will be applied to management of environmental
problems in the Southern African Region.

The South African side has made a first attempt of
application by incorporating the SINTEX-F results to crop
and stream flow models, and more societal applications are
expected in future.

Total numbers of scientific research papers published and
submitted to the international journals during the Project were
44, and it was far more than expectations. Total numbers, as
of October 2012, are summarized as follows:

Accepted:

Published: In Japan: 1, International: 32
In Press: In Japan: 0, International: 2
Submitted:

In Japan: 0, International: 9

Is an indicator of Project Purpose, “dynamical
climate prediction results are included in the
existing environmental data dissemination
system for societal as well as scientific use.”
satisfied?

>

Achievement in a view of indicators

It is evaluated achieved.

Climate prediction results from SINTEX-F for the South
African region are included in the pre-existing system,
and disseminated and updated regularly through the
website (SARVA).
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Factors contributed to
achieve the Project
Purpose (Degree of
achievement for Outputs)

What are contributing factors for achievement?

Positive factors for carrying activities and
achieving Outputs

According to the experts’ perspectives of the both sides, the
follows issues are identified as contributing factors and
possibly negative factors to be improved or considered.

Positive/contributing factors:

Members’ high professional expertizes

Bilateral partnerships and interactions among researchers
of the both countries were very exciting experiences, and
became good stimulus.

Consolidation of linkages among the SA climate research
institutions. This was the first time for such a large number
of the South African climate research institutions to be
involved in as single Project.

Intellectual capacity of the Japanese side, such as larger
institutional capacity, chances to expose new knowledge
and a larger stock of researchers (numbers) etc., are high
on the Japanese side, thereby there were opinions arose
that the SA side was more benefitted from the interactions.
Provision of computers, with high capacity for data
process, simulation and storage, which are solely devoted
to use for seasonal climate prediction. This made possible
to apply an improved model of forecasting to SA, and thus
enhanced capacity of climate prediction in SA.

AWSs were also incorporated into the national weather
station network by ARC.

Project manager (ACCESS), coordinators of JICA and
JAMSTEC: their endeavors, coordination and supervision
made the Project accomplished.

Are adequate good practices of produced through
activities?

Status of generating cases of Good Practices

Good practices:

Bilateral joint research/interactions between the SA and Japan
sides

Linkage/network consolidation among almost all the climate
related researchers/intuitions as the first time in SA. This will
be developed as NASCOF (National Seasonal Climate
Outlook Forum) to coordinate research Outputs among the
seasonal forecasting community in SA

Factors hampered to
achieve the Project
purpose

Degree of influence by personnel change or
resignation of C/Ps

Numbers, timing and reasons of changes and
resignation of C/Ps

There were some changes in personnel in the course of the
Project, such as research leaders of the SA side. However, it
was not affected onto progress of the Project since key
implementers of the research activities were riot changed.
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Is the SA sides able to prepare appropriate and
enough budget?

Data on budget and finance of the SA side

Possibly negative factors to be improved or
considered for carrying activities and achieving
Outputs.

Other factors and consequences

As described prior, expense by ACCESS (from DST) for 3
years was about 4.3 Imillion ZAR.

It is judged that adequate budget was prepared by DST and
ACCESS. However, there were opinions that the SA
researchers felt it was not appropriately allocated to satisfy the
SA researchers for fill activities, according to the interview
results.

Factors or to be considered for improvement:

Other factors, which could be discussed by the SA side
researchers, and to be considered for improvement on the
SATREPS planning and implementation are as follows:
Consultation in the planning process to the SA side:
There were opinions from the SA side that in the planning
stage, there was not much chance to be consulted with
different stakeholders from the SA side (on both project
planning and research activity planning).
Differences in the funding systems between the SA research
Institutions and resources available by SATREPS
The SA researchers saw sometimes there were difficulties
to manage time to take part in the Project due to the funding
system gap. Large parts of finance sources at the SA
institutions are composed of the earning from the clients
(research fund earned as a contract to researchers).
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Efficiency

Appropriateness of
quantity, quality and
timing of inputs from the
Japanese side

Are number, expertize, timing, duration of
dispatched Japanese experts?

Number, expertise and length of dispatch

According to interviews to both the SA and Japanese side
experts, it was pointed out that number, expertize, timing,
duration of dispatched Japanese experts (in total 66 times) was
mostly appropriate.

Both sides of researchers/coordinators stated dispatching
experts to foreign countries (both to SA and to Japan) for a
certain period were, in fact, a challenge in view of a
management due to other duties.

While there were opinions that the length of dispatching the
Japanese side experts were rather short (1-3 weeks range),
majority of the both sides researchers stated about 2 weeks were
enough to generate and confirm research results at the visiting
countries.

Communication via internet and Skype was major means of
discussing the work procedures etc. among the researchers in
the course of the Project.

All the tasks were demarcated among the working group
members at the both countries for the activity implementation.

Are number, training contents, period and timing of
invitation of researchers/coordinators to Japan
appropriate?

Records of invitation (number, courses, training
contents, length and timing)

All the researchers in interviews for the SA side responded that
invitations of researchers/coordinators to Japan (in total, 27
times) were very appropriate, and highly effective to increase
their scientific knowledge and to carry out research activities.
(Annex 3)

Are type, quantity and timing of equipment
provided from Japan are appropriate?

Types, volumes, timing of equipment provision
Needs of both the Japanese and the SA sides for
the Project implementation

Equipment, such as computer and AWS, supplied by the
Japanese side was highly appreciated and satisfying needs of the
SA side as described prior. The Computers and AWS were
highly utilized for activities, and maintained well, according to
the interview and observation results.

O&M status of the equipment was found good very good
(depending on the equipment) according to observation and
discussions with the researchers and technical personnel of the
delivered institutions.

Timing of procurement for AWS was delayed. This influenced
duration of possible collecting weather data at the 2 sites, in
particular in Limpopo, was shorter (6 month to 1 year) than the
plan. It resulted in delaying to start using the local data for
verification of downscaling of seasonal prediction about 6
months. The collected data for the summer season (December
2012 to February 2013) by AWS will be used by the end of the
Project.
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Appropriateness of
quantity, quality and
timing of inputs from the
the SA side

Is deployment of Project Director, Manager, and
research group member appropriate?

Number, deployment and expertise of Project
Director, Manager, research group member etc.

Deployment of Project Director (DST), Manager (ACCESS)
and 53 working group members (Annex 2) of the SA side was
appropriate, and contributed to produce Outputs in effective
ways.

Capability and expertize of key management members and
group members were high and satisfied with the Japanese
researchers too.

In particular, endeavors by the ACCESS Manager, as Project
Manager, to supervise/coordinate the SA side activities and
inputs, and high capabilities of the Group Leaders are highly
recognized as one of key contributing factors for success
among the both sides of researchers/coordinators.

Appropriateness of project
management

Is JCC functioning as it is expected?

Times, frequency and participants and issues
decided at the JCCs

JCC was held 3 times for 3 years. Agendas discussed at the

time of JCC were:

i) August 2010: Discussions of specific activities by each
Group

i)  August 2011: Mid-term review and ways toward

iii)  October 2012: Joint Terminal evaluation, sustainability of
Outputs, outcomes and possibility for social application
after the Project

Is Project meeting held regularly?

Times, frequency, purposes and participants of the
meeting, communication among Japanese Experts
and C/Ps

According to the interview results, necessary regular
communication was kept mostly via internet communication
among each Group and task members. They themselves
decided the day for regular contacts or discussions via internet.

Factor hampered
achievement of
efficiency

Are there negative factors affecting realizing
efficiency?

Factors inhibiting on realizing efficiency of the
Project

There was no significant negative factor, which affected
efficiency in the course of the Project.
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Impact (Prospect)

Economic and social
aspects

Will benefits of the SA people and possible
influences regarding the development of the
seasonal climate prediction and risk mitigation on
natural environment through the achievement of
the future goal?

Changes/influences possibly to be brought by
achieving the future goal

In August 2011, the workshop was held in Limpopo, and the
farmers were invited to the workshop. They presented their
need for seasonal forecast.

In the Project, Group 4 posted the climate prediction
information in South Afiican regions on the web-site (SARVA)
and updating regularly. It is expected that this will be applied to
management of environmental problems in the Southern
African Region.

The South African researchers has made a first attempt of
application by incorporating the SINTEX-F results to crop and
stream flow models, and more societal applications are expected
in future.

After seasonal climate forecasting/predicting data is applied and
accepted for the use for mitigating the risk of fragility from the
natural environment, economic and social impacts on
agriculture, health/sanitation, and use of water resources will be
anticipated.

Other aspects

Are there other unexpected benefits?

Possible influences on policies, laws, institutional
set-up, social-economic impact to communities
and stakeholders

Impact is prospected to be high since the Project attained
positive impact in improving the SA’s climate seasonal
forecasting system by incorporating the Output from the
SINTEX-F model.

This improved climate forecasting system is already running
and regularly updated not only in South Africa but also on
prediction for the SADC regions as the results of the Project as
posted in the web-site.

Sustainability
(Prospect)

Institutional aspects

Will the policy on climate forecasting/prediction
continue after the Project?

Law, regulation, plans and commitment of
agencies

Polices and strategies on facilitating scientific advancement on
climate forecasting/prediction in SA will not be changed, and
continues after the Project as stipulated in the national strategies
such as “AsgiSA, 2005 and the DST’s policy below.
Improvement of scientific knowledge of climate forecasting/
prediction and its social application toward mitigating risks to
society is committed by the SA government, as it is stipulated on
“INNOVATION TOWARDS A KNOWLEDGE-BASED
ECONOMY: Ten-Year Plan for South Africa (2008 —2018)” by
DST.
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Will support from related agencies continue??

Perception of related agencies, experts and C/Ps,
future needs and feasibility

Climate forecasting institutions such as SAWS, CSIR, ARC
and other research institutions continue researches of the
seasonal climate prediction, and continue to utilize the models
and system enhanced by the Project.

Will the system developed in the Project to be
applied in the extended areas (such as the SADC
region)?

Future plans and direction on climate data
collection, research and operation/social
application of the data

As posted in the website (SARVA), seasonal prediction
information for the SADC region is already available as the
Product of the Project.

The SA government anticipated the scientific knowledge and
researches on climate changes and forecasting/prediction
systems to apply for the extend area in the Africa continent, and
to play the leading roles in the region, as stated in the national
strategies.

Is the vision for climate prediction in the SA and
social application defined clearly?

Vision on climate prediction and its social
application
Perception of experts and C/Ps

According to the result of interviews, it was found that ideas
and possible means of applying the prediction information for
the societal benefits/for delivering to the end-users have been
already under developing at some institutions in SA, such as
ARC, MRC and universities.

Organizational aspects

Are human resources development and education
plans on climate prediction adequately prepared in
the SA?

Human resources development/education plan
Training and capacity development plan

There is adequate and good human resources development
institutions/higher education systems/scholarship arrangement
on studying climate changes and prediction for the youth in
SA, such as universities and the bursaries from the SA
government and DST.

As Lecture Series were organized for students by the Project, it
is highly expected the similar lecture series or opportunities for
knowledge will be continuously organized by the SA side.

Do research institutions and universities have
operation and management capabilities to keep the
Outputs/results of after the Project completion?

Operation and management status
Perception of Japanese experts and C/Ps

There are sufficient and very appropriate operation and
management capabilities to keep the Outputs generated by the
Project at the research institutions and universities in SA.
There are also ideas/preparation between the Japanese
researcher side and the SA researcher sides on the continuous
partnerships/interactions on the research, and to up-keep the
Outputs by exchanging the MOU etc.in future.

Is the sense of ownership on the achievement of the
Project held by the SA side?

Perception of Japanese experts and C/Ps

Sense of the ownership on the achievement of the Project has
been high from the beginning, and ensured by the SA side.
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Financial aspects

Are financial resources secured by the SA side?

Budget /finance of CP agencies
Perception of Japanese experts and C/Ps

According to the finding in the evaluation study, research
institutions and universities have good measures to secure
budget/finance for continuing the Outputs of the Project and to
operate and maintained equipment supplied by their efforts.

Technical aspects

Degree of capacity development of C/Ps and its
continuity

Institutional arrangement and intension of
research, operation and O&M, dissemination of
the data on climate prediction

Having the institutional/organizational capacity of the climate
forecasting community enhanced by the Project, prospects on
sustaining the Project Outputs and achievement are high.

Is the Project incorporated mechanism to sustain
the achievement of the Project, dissemination and
social application?

Institutional arrangement and intension of
research, operation and O&M, dissemination of
the data on climate prediction

Perception of Japanese experts and C/Ps

Social application of seasonal climate prediction is an issue of
the next step, and the use of data and mechanism for
dissemination and its delivery channels to the end-users has not
ensured yet (it is beyond of the scope planned for the Project).
While it is not within a scope of the Project, the South Aftican
researchers has made a first attempt of application by
incorporating the SINTEX-F results to crop and stream flow
models, and the societal applications are expected in future

Are the use and O&M of supplied equipment
carried out in proper manners?

Operation and O&M status, and availability of
technical personnel and budget for O&M

According to the interview result, each institution has sufficient
capacity to manage continuity of researches (mostly
interactions of an individual researcher’s basis or JAMSTEC’s
partnerships with the institutions).

It is appeared that running and maintenance of supplied
equipment after the Project is ensured by the SA side.

Is any factor which may hamper sustainability?

Risk factors on research on climate prediction
system, operation, O&M, and social application

There is no significant factor which can be a risk for
sustainability on both SA and the Japanese sides, while it will
be depending on the availability of research funds of the both
sides as the nature of scientific research.

Overall Sustainability

Considering the above issues, is system or ideas for
sustainability ensured by the SA side?

Organizational arrangement , communication
channels, and budget preparation
Perception of Japanese experts and C/Ps

It is concluded there is high possibility on sustainability of the
Project Outputs and outcomes by efforts of responsible
institutions by both the SA and the Japanese sides.




MINUTES OF MEETINGS
BETWEEN
THE JAPANESE TERMINAL EVALUATION TEAM
AND
DEPARTMENT OF SCIENCE AND TECHNOLOGY
ON
PREDICTION OF CLIMATE VARIATIONS AND ITS APPLICATIOIN IN THE
SOUTHERN AFRICAN REGION

The Japanese Terminal Evaluation Team (hereinafier referred to as “the Japanese Team”),
organized by the Japan International Cooperation Agency (hereinafter referred to as “JICA”)
and Japan Science and Technology Agency (hereinafter referred to as “JST”), visited the
Republic of South Africa from October 7 to 20, 2012 for the purpose of conducting the joint
terminal evaluation on Japanese technical cooperation for the Project for Prediction of
Climate Variations and its Application in the Southern African Region (hereinafter referred to
as “the Project™) on the basis of the Memorandum of Understanding (hereinafter referred to as

“MOU”) signed on February 26, 2010.

During its stay in South Africa, the Japanese Team had a series of discussions and
exchanged views with the South African Terminal Evaluation Team (hereinafter referred to as
“the South African Team™).

As a result of discussions, the South African Team and the Japanese Team mutually

agreed upon the Joint Terminal Evaluation Report attached as appendixes.

Pretoria, October 18, 2012

VV&M M\ Fa i

Mr, Ichiro Adachi Mr. Mmboneni Muofhe
Leader Chief Director
Japanese Terminal Evaluation Team International Resources

Japan International Cooperation Agency Departiment of Science and Technology
(JICA) (DST)



THE ATTACHED DOCUMENT

I. Terminal Evaluation Report

The Joint Evaluation Team (hereinafter referred to as “The Team”) consisting of both the
South African and the Japanese members presented the results of the Joint Terminal Evaluation
Regon (attached as Appendix 1) to the Joint Coordinating Committee (hereinafter referred to as
“JCC™). The members of the JCC considered and approved its contents and confirmed the

termination of the Project as planned.

II. Other Issues Discussed

(1) Both Japanese and South African sides agreed that continnous efforts will be made to
sustain the relationship even after the Project to achieve further outcomes.

(2) Both Japanese and South African sides agreéd that the Project member list was updated on
the JCC. '

List of Appendix
Appendix I: Joint Terminal Evaluation Report



Appendix 1

Joint Terminal Evaluation Report
for
“Prediction of Climate Variations and its Application

in the Southern African Region”

October 18, 2012

Joint Terminal Evaluation Team
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UTCM

Applied Centre for Climate and Earth System Studies (former name: African
Centre for Climate and Earth System Studies)
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1. Introduction

The Project entitled “Prediction of Climate Variations and its Application in the Southern
African Region® has been implemented since April, 2010 for 36 months based on the MOU
signed on February 26, 2010 between JICA and the South African Department of Science and
Technology.

In August 2011, the progress was reviewed in the mid-term of the Project, and five months

before the completion of the Project term, the terminal evaluation was conducted to evaluate

whether the Project has achieved been achieving the expected Outputs and the Project Purpose.

The Objectives of the terminal evaluation are summarized in the following 1.1.

1.1 Objectives of the Terminal Evaluation

The evaluation was conducted with the following objectives:

(1)  To review the progress of the Project, and evaluate the achievement in accordance with
the five evaluation criteria (relevance, effectiveness, efficiency, impact and
sustainability).

(2)  To extract the factor to promote/impede the effect of the Project

(3)  To consider the necessary actions to be taken further, and make recommendations and
suggestions for ensuring sustainability of what the Project accomplished.

(4)  To extract good practices and lessons learned which could be applied to other similar
and future Projects of JICA/JST.

(5)  To summarize the results of the evaluation in an evaluation report.
1.2 Members of the Joint Evaluation Team
The Joint Evaluation Team consisting of both South African and Japanese members was

organized. The Team members are as follows.

South African Side:

(1) Ms. Lisa du Toir
Director: Development Partuerships, DST
(2) Ms. Eudy Mabuza
Deputy Director: Development Partnerships, DST



Japanese Side
(1} Mr. Ichiro ADACHI (Team Leader)

Director, Environmental Management Division 2

Environmental Management Group

Globa! Environment Department, JICA
(2) Prof. Yoshifumi YASUOKA

Professor Emeritus, the University of Tokyo

Program Officer, Research Partnership for Sustainable Development Division, JST
(3) Mr, Akio TAKAHASHI

Senior Staff, Research Partnership for Sustainable Development Division, JST
(4) Mr. Hideki MATSUOKA

Deputy Director, Environmental Management Division 2

Environmental Management Group

Global Environment Department, JICA
(5) Ms. Rie KAWAHARA '

Managing Director, R-QUEST Corporation

1.3 Schedule of the Terminal Evalnation
The evaluation was conducted from October 8 to October 19, 2012, The detailed scheduie is

attached as Annex 1.

1.4 Methodologics of the Termingal Evaluation
1.4.1 Methodalogies of the Evaluation
The evaluation was conducteq based on the JICA’s Project Evaluation Guideline (revised
version) and its methodology was as follows:
Assessment of the achievement level of the Project Purpose and Outputs through the
review of Inputs, Activities, and Indicators based on the Evaluation Grid
Review of implementation process -
Evaluation by means of the five evaluation criteria

Extraction of good practices and lessons learned

1.4.2 Data collection method
The Team collected data and information through:
Reviews of related documents;
Interviews with the South African Project counterparts, Japanese researchers (experts),

and others concerned,



1.4.3 Criteria of Evaluation for Analysis

(1) Relevance _
Relevance of the Project was reviewed as the validity of the project purpose and overall
goal in connection with the development policy of the government of South Africa, and
needs of the beneficiaries and also by the logical consistency of the project plan.

Simuitaneously, correlation with the JICA policies was also confirmed in the process. -

(2) Effectiveness ‘
Effectiveness was assessed by evaluating the extent to which the Project has achieved
outputs by the time of the terminal evaluation as well as the probability to attain the Project
purpose by the end of the Project duration. Furthermore, validity of the project design was

also evaluated.

(3) Efficiency
Efficiency of the Project implementation was analyzed by reviewing correlation between
inputs and outputs. In the process, timing, quality and quantity of inputs, linkage and/or
duplication between the Project and other activities of other organizations in similar fields

were reviewed.

(4) Impact
Impacts of the Project activities were identified by focusing both on positive and negative,
direct and indirect impacts caused or to be caused by the Project. These impacts included
the impacts which had not been originally expected in the Project plan. In addition,

probability to attain the overall goal and contribntion of the Project were evaluvated.

(5) Sustainability
Sustainability of the Project was evaluated on organizational, financial, technical, and
social/environmental aspects with consideration of the extent to which the achievement of

the Project will be sustained or expanded after the Project period.

2. Outline of the Project

The Project has been carried out since 2010. The Project Purpose and expected Outputs are as

follows:

Project Purpose

Capacity of seasonal climate prediction in South Africa is enhanced so that it can be applied to
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management of environmental problems in the Southern Aftrican Region.

Outputs
Qutput 1

Predictability of the Subtropical Dipole Mode and its influence on the Southern African

Region is evaluated.

Activity 1-1:

Activity 1-2:

Activity 1-3:

Activity 1-4;

Activity 1-5:

Activity 1-6:

Activity 1-7:

Output 2

Using observational data and outputs from an ocean general circulation model,
the onset and decay mechanisms of the Subtropical Dipole Mode in the South
Indian Ocean and South Atlantic Ocean are clarified. Possible relations with
other climate modes (e.g. Southern Annular Mode) are also examined.
Influences of the Subtropical Dipolc Mode in the South Indian and South
Atlantic Oceans are investigated, including the impacts on the Agulhas and

Benguela systems. Differences among events are also examined.

" Skills to simulate the Subtropical Dipole Mode in about 20 coupled models

that is used by IPCC are examined in comparison with observational data.
Skills of these coupled models to simulate influences of the Subtropical Dipole
Mode on the Southern African Region are examined in comparison with
observational data.

After selecting coupled models with high skills, mechanisms for long term
variation associated with natural variability and global warming in the
Subtropical Dipole Mode are clarified.

Using outputs from ensemble model experiments of the SINTEX-F model
from 1982 to the present, predictability of the precipitation and temperature
over the Southern African Region influenced by the Subtropical Dipole Mode
is examined to clarify how long in advance and how accurately can we predict
them.

Causes of differences in the prediction skills among each Subtropical Dipole

Mode event are examined.

Seasonal climate prediction for the Southern African Region becomes available by use of an

ocean-atmosphere coupled general circulation model.

Activity 2-1:

Using the Earth Simulator, ensemble prediction experiments of the SINTEX-F
“model are conducted every month for seasonal prediction up to one year lead.
Existing model setups in RSA (WRF/C-CAM) are configured for high

resolution simulations over Limpopo province. Results from those existing
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models are used for comparisons with SINTEX-F ruas.

Activity 2-2:  Studies on rainfall patterns over the Limpopo Province, as well as the influence
of the Subtropical Dipole Mode and global sea surface temperatures on the
Province’s rainfall are conducted. The results will be used for skill testing.

Activity 2-3:  The WRF and C-CAM models are loaded on a bigger computer (CHPC in
Cape Town) and first scasonal forecast simulations over the Limpopo Province
are performed. This system is designed to run on a routine basis at the
beginning of each month. Here, the WREF, PRECIS, and stretched grid GCM
simuiatioii&, forced by the AOGCM output, are included in the nmulti-model
seasonal forecasting analysis framework,

Activity 2-4:  For comparison, existing statistical downscaling methods are applied.

Activity 2-5: A model for scamless downscaling targeted at the Western Cape Province is

developed using the Earth Simuiator.

Output 3
Ocean-atmosphere coupled general circulation models are iinproved.

Activity 3-1:  Model inter-comparison of GCMs in RSA and Japan in a common experiment
design is conducted and model results are validated against observational data.

Activity 3-2:  The GCMs are used to explore inter-annual variability in relation to the main
hemispheric modes (e.g. Indian Ocean Dipole, El Nifio-Southern Oscillation,
Antarctic Oscillation, Southern Annular Mode, ete.) and the Southern African
Regiqn. _

Activity 3-3:  Seasonal variations in albedo are examined using observational data.

Activity 3-4: Roles of land-surface forcing in relation to ocean forcing are examined with
the three GCMs, especially with regards to vegetation specification, albedo,
and soil moisture.

Activity 3-5:  The UTCM code is released to the South African partners for further
simulations based on the outcomes of the above experiments.

Activity 3-6:  The convection schemes of the different GCMs are compared in their response
under common synoptic modes, and evaluated against observational data.

Activity 3-7: Based on the results of the above simulations, what controls sea surface

temperature is examined.

Ouiprrt 4
A prototype of early prediction system for mitigating impacts of abnormal weather is

developed and implemented.



Activity 4-1;

Activity 4-2:

Activity 4-3:

Ouiput 5

Using ontputs from past ensembie hindcast mode! experiments of the
SINTEX-F model, ipacts from predictions of climate variations are
evaluated.

Seasonal predictions from global models are posted on the project web site,
and the system that updates the above predictions is constructed.

Regional predictions are posted on the project web site and other disseminating

media, and the system that updates the above predictions is constructed.

Network for scientists involved in climate variations research is strengthened in the Southern

African Region.

Activity 5-1:
Activity 5-2:

Activity 5-3:

Annual international scientific event is co-hosted.

Exchanges of scientists to participate in technical workshops and seminars take
place.

The participation of outstanding South African and Japanese researchers and

students in the project is encouraged.

3. Project Performance

3.1 Inputs

3.1.1 The Japanese side

(1) Inputs of Personnel

+ Japanese researchers of the 5 Working Groups (Annex 2)
« Groupl:8
+ Group2: 10
« Group3 : 7
+ Growp4 : 10

* Group 5 : 4 +all researchers

Dispatch of the Japanese side researchers to. SA : 66 times

- Japanese Coordinators dispatched by JICA
Ms. Kaoru Takahashi from July 2010 to March 2012
M. Iwao Sakurai from March 2012 to March 2013

{2) Local operation costs

* Expense by the Japanese (JICA only, not including fund from JST) side:
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JFY 2010 : JY 67,012,000
JFY 2011 : JY'123,028,000
JFY 2012 approved budget : JY44,167,000

(3) Invitation of researchers fo Japan (Annex 3)

Visit of the SA researchers to Japan: 27 times
(4) List of machinery and equipment (Annex 4)

3.1.2 The South African Side

(1) Personnel (Annex 2)'

+ Major personncl assigned for the Project:
Project Director: DST
Project Manager: ACCESS operational managets
Project Leader(s) frotn ACCESS/CSIR
Working Group Leaders
Members/researchers of the 5 Working Groups
Group 1 :9
Group2 : 9
Group 3 : 11
Group 4 : 22

Group 5 : 2+all researchers

(2) The Project office space
CHPC (Cape Town)
CSIR (Pretoria)

(3) Expense by the SA side (Annex 5)
(Identified as of October 2012, information obtained from ACCESS, the details, such per

item, or more details will be clarified later.)

1) Expense by ACCESS (Budget allocated from DST for SATREPS) for 3 years as stated
in Annex 5 : ZAR 1,556,800

2) DST funds to ACCESS, in particular related to “theme 1 (Group 1)” on “climate

variability” : (This was to be used for scientists, research and student bursaries (20
students): ZAR 2,750,000

Total: ZAR 4.31 million
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Note: The above expenses do not include:

»  Funding allocated to climate change related researches, which participated organizations
and universities into SATREPS allocated or granted for the SATREPS related research
use.

*  The costs in kind in the form of time allocated by ACCESS pai‘tners to the work, both in
SATREPS and ACCESS Theme 1.

3.2 Outputs

3.2.1 Output 1
The Outpnt 1 is aimed at “Predictability of the Subtropical Dipole Mode and its influence on

the Southern African Region is evaluated.”

All the 7 planned activities were successfully completed as planned, and the results of all
activities were reported in 24 published research papers. In addition, 6 papers were already
submitted to the international journals. As a comparison with the indicator planned, far more

numbers of publications were made successfully.

Major achievements through the activitics are as follows:

1) The mechanism of Subtropical Dipole Modes is clarified. Major findings are fepoﬁed in
research papers.

2) Predictability of Subtropical Dipole Modes is assessed using the SINTEX-F model, and it is
shown for the first time that the mode! can successfully predict the Subtropical Dipole
Modes at lead time of up to 1-2 seasons. These results are reported in a subimnitted paper.

3) Variability in the Agulhas and Benguela systems is examined. Major findings are reported

in research papers.

The comparison with indicator is described as follow:

Indicators Achievement Satus

More than three scientific + 24 research papers were accepted and Highly
research papers are published by peer reviewed international Achieved
accepted by peer reviewed journals. Three major publications are as

international journals. below:

1} Rouault, M., 2012; Bi-annual instrusion of
tropical water in the northern Benguela
upwelling, Geophysical Research Letters,
39, L12606, doi: 10.1029/2012GL052099,

2} Morioka, Y., T. Tozuka, and T. Yamagata,
2010: Climate variability in the southern
Indian Ocean as revealed by
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self-organizing maps. Climate Dynamics,
35, 1075-1088.

3) Moricka, Y., T. Tozuka, and T. Yamagata,
2011: On the growth and decay of the
subtropical dipole mode in the South
Atlantic. Journal of Climate, 24,
5538-5554,

In addition, 6 research papers were submitted
to the international journals,

3.2.2 Output2
The Output 2 is aimed at “Seasonal climate prediction for the Southern African Region

becomes available by use of an ocean-atmosphere coupled general circulation model.”

All the 5 planned activities were completed. Seasonal climate prediction is verified by the
pre-existing international datasets. Weather data collected during the Project period at the
weather stations installed in Limpopo (20) and Western Cape (5) regions will be used for
verification of downscaling seasonal prediction by University of Pretoria and University of

Cape Town with the Japanese researchers by the end of the Project period.

Major achievements of the activities are as follows.

1) Using the Earth Simulator, ensemble prediction experiments of the SINTEX-TF model are
conducted every month for seasonal prediction up to one year lead. These prediction
results are posted on the project web site as a part of Group 4 activity.

2) Downscaling simulations for the Southern African Region are conducted using the WRF
model. Results from these simulations are reported in a research paper.

3) Seasonal prediction results from SINTEX-F model are downscaled using the WRF model.

These prediction results are reported in a research paper.

Achievement based on the indicators is also shown below.

Indicators ‘ Achievement Status

Seasonal prediction + Seasonal prediction are conducted by Achieved

products based on . SINTEX-F through the activities by Group 2.

SINTEX-F are posted on The Group 4 posted on the web-sites of
JAMSTEC and CSIR (Web-sites: SA: Risk

the web site of ACCESS and Vulnerability Atlas, CSIR)

and JAMSTEC, .

At least one scientific +In total 6 research papers were written. Among | Achieved
research paper is accepted them, 5 were pllbliShEd by peer reviewed

international journals, and 1 research paper
was submitted to an international journal. For
example,

Ratnam J.V., S.K. Behera, Y. Masumoto, K.
Takahashi and T. Yamagata, 2011: A simple
regional coupled model experiment for

by a peer reviewed
international journal
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suminer-time climate simulation over southern
Africa, Climate Dynamics,
doi:10.1007/500382-011-1190-2.

3.2.3 Output 3
The Output 3 is aimed at “improvement of Ocean-atmosphere coupled general circulation

models.” All the 7 activities were completed, and major achievements are as follows:

[} Common experiments are conducted using general circulation models in both Japan and
South Africa. These results are reported in research papers.

2) Roles of land-surface forcing in relation to ocean forcing are examined by modifying
vegetation specification, albedo, and soil moisture in general circulation models. These
results are reported in a research paper.

3) The UTCM is installed in cémputers supplied by JICA to CSIR and University of

Pretoria.
Indicators Achievement Status
More than one scientific 3 research papers listed below were Achieved
research paper is accepted by accepted and published by peer reviewed
peer reviewed international international journals,
journals. » Engelbrecht FA, Landman WA,

Engelbrecht CJ, Landman 8, Roux B,
Bopape MM, McGregor JL and
Thatcher M (2011). Multi-scale climate
modeling over southern Africa using a
variable-resolution global model. Water
SA, 37 647-658.

+ Tozuka T, Doi T, Miyasaka T,
Keenlyside N, Yamagata T (2011). Key
factors in simulating the equatorial
Atlantic zonal sea surface femperature
gradient in a coupled general
circulation model.

Journal of Geophysical Research, 116,
C06010, doi:10.1029/20101C006717.
Richter 1, Xie SP, Wittenberg AT,
Masumoto Y (2012). Tropical Atlantic
biases and their relation to surface wind
siress and terrestrial precipitation.
Climate Dynamics, 38, 985-1001,

3.2.4 Output 4 M @

The Output 4 is aimed at “development and improvement of a prototype of early prediction

system for mitigating impacts of abnormal weather” in South Africa. Major achieveinents of
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activities are as follows:
1) Results from seasonal prediction conducted by Group 2 are posted on the Project web
site,
2) Regional predictions for the Southetn African Region are posted on the Project web site.
3) The existing early prediction systems will be augmented by incorporating seasonal

prediction results from the SINTEX-F model by the end of this Project.
Although it was not included in planned activities, the South African side made a first attempt
for societal application of seasonal forecasting by incorporating SINTEX-F resuits to crop and

stream flow models, and this attempt is reported in a research paper.

The Progress with regard to the indicators is as below:

Indicators Achievement Status

A report describing how the * The existing early prediction systems Mostly
existing early prediction are augmented by incorporating achieved.
Systerns are augn]ented by SINTEX"F pl‘CdlCthll l'eSUItS, aﬂd a

report describing the above will be

incorporating new prediction !
P B W B prepared by the end of the Project.

results is published,

Access to the augmented system | ' Seasonal prediction results can be Achieved
is established. obtained through South Aftican Risk
and Vulnerability Atlas, CSIR.

3.2.5 Output5

The Output § is aimed at “Network for scientists involved in climate variations research is

strengthened in the Southern African Region.” All the 3 activities were successfully completed.

Also, as listed below, 3 levels of interactions among researchers and organizations on climate
forecasting are enhanced during the course of the Project. These interactions are expected to
be further strengthened in future.

Bilateral interactions between South Africa and Japan

Intra-South African climate research/foreeast institutions

Linkage with the SADC countries

Regarding the intra-South African interactions, this was the first time for such a large number
of the South African climate research institutions to be involved in as single Project. As a
by-product and outcomes of the Project, “forum” composed of the partners relating climate
forecasting/research in South Africa, such as SAWS, ARC, MRC, CSIR, DMC and
universities, has been held every half-year currently. in this forum, SAWS plays a pivotal role
with coordination of ACCESS.
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The achievement in comparison with the indicators is as below.

Indicators Achievement Status
At least one interpiational event - International events organized: in total | Achieved
is organized every year. 8 times.

JEY 2010: 3 times, JFY 2011: 4 times,
JFY 2012: 1 time.

At least one specialist seminar «  Seminar series and \\101'](5]]0135 Achieved
series per year is given by organized :

scientists from Japan in South In total 10 times

Afiica or vice versa. JFY 2010: 2 times, JFY 2011 7 times, J

FY 2012; | time.

3.3 Achievement of the 'rojeet Purpose

The Project Purpose is “Capacity of seasonal climate prediction in South Africa is enhanced so
that it can be applied to management of environmental problems in the Southern Africa
region.” It is highly expected that the Project Purpose will be achieved by the end of the

Project.

For example, seasonal prediction of precipitation in austral summer (December-February) by
the SINTEX-F mode] achieved anomaly correlation coefficient of 0.7 with lead-time of 3
months. This is higher than the anomaly correlation of 0.6, which is regarded as the criterion
for successful prediction in the climate prediction community. Thus, by incorporating the

SINTEX-F prediction results, the existing prediction system in South Africa is enhanced.

Also, supplied computers that are solely devoted to seasonal climate prediction and

downscaling and supplied AWS that will be used for verification of downscaled seasonal

prediction are contributing to enhanced capacity of seasonal climate prediction in South Africa.

The above climate prediction information is already disseminated through the web sites in
both South Africa and Japan, and will be applied to management of environmental problems in
the Southern African Region. The South African side has made a first attempt of application
by incorporating the SINTEX-F results to crop and stream flow models, and more socictal

applications are expected in future.

Total numbers of scientific research papers published and submitted to the international
journals, as a part of deliverables/ products, during the Project were far more than expectations

as summarize below.
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* Accepted:
Published: In Japan: 1, International: 32

In Press: In Japan: 0, International: 2
Submitted:

In Japan: 0, International: 9

The Progress and achievement status of the Project Purpose as compared with the planned

indicator is summarized below.

Indicators Achievement Status
Dynamical climate prediction - Climate prediction results from SINTEX-F | Achieved
results are included in the are included in the pre-existing system and
existing environmental data disseminated through the website (SARVA).

dissemination system for
societal as well as scientific use,

4., Evaluation results

Results of five criteria evaluation are summarized in five ratings. The highest rate is “very

high”, and followed by “high”, “fair”, “low” and “very low”.

4,1 Relevance: Very high

Purpose of the Project is consistent with the South Africa’s national policies on human
resources development and strengthening science, which are both addressed in “Accelerated |
and Shared Growth Initiative for South Africa {AsgiSA) (2005).” It is also consistent with
the DST’s strategy of “INNOVATION TOWARDS A KNOWLEDGE-BASED ECONOMY:
Ten-Year Plan for South Africa (2008 —2018),” in which South Africa’s prospects to improve
competitiveness and economic growth through the production and dissemination of knowledge
and Research and Development, T he plan stipulates that South Africa is in the position to lead

scientific research in response to “the climate change™ in the Afiican continent.

The Project satisfies the need of the planned direct-beneficiaries, such as researchers and
students, through enhancing institutiona capacity for the climate prediction research
community and the climate prediction systems in South Africa. Selecting Limpopo and
Western Cape regions, as the dawnscaling sites, was also appropriate in light of utilization of
the downscaling data for both the scientific researches, and application to agricultural

productions (Limpopo) in future, and climate data validation (Western Cape).
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The Project is also in line with Japan’s foreign policy on contributing to global measures
against climate change, and Japan’s cooperation policies in South Africa, which emphasize
capacity enhancement of human resources and technologies in the science and environmental
sectors. JICA also priotizes to support generation of innovation in scientific fields and thus its

societal application will realize the benefits of society.

4.2 Effectivencess: High
According to examination of achievement, Project Purpose is achieved successfully for the

following reasons.

Seasonal prediction of precipitation in austral summer (December-February) by the
SINTEX-F model achieved anomaly correlation coefficient of 0.7 with lead-time of 3 months,
and this is higher than the anomaly correlation of 0.6, which is regarded as the criterion for
successful prediction in the climate prediction community. Having the SINTEX-F prediction

results, the existing prediction system in South Africa is thus enhanced.

Supplied computers and AWS also contribute to enhance capacity of scasonal climate
prediction in South Africa. The climate prediction information is already started to be
disseminated through the web sites, and will be applied to management of environmental
probiems in the Southern African Region, Total number of scientific research papers published
and submitted is 44, as a part of deliverables/ products, during the Project were far more than

expectation.

Also the Project generated the 3 diffcrent levels of interactions among researchers and
organizations on climate research/forecasting in South Africa as follows:
*  Bilateral interactions between South Africa and Japan

Intra-South African climate research/forecast institutions

*  Linkage with the SADC countrics

4.3 Efficiency: High
According to interviews to both South African and Japanese side researchers, it was pointed
out inputs from the both sides were appropriate, and used in efficient ways to produce the

expected Outputs.

In particular, as stated, equipment supplied by JICA during the course of the Project was . é‘)
highly appreciated and satisfied needs of the South African researchers. In particular, provision
of computers, which is devoted to use for seasonal climate prediction and downscaling, and

AWS, which will be used for verification of downscaled seasonal prediction and incorporated
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into the national weather station system by ARC, contributes for enhancing capacity of climate

prediction in South Africa.

Deployment of Project Director (DST), Project Manager (ACCESS) and 5 working group
members in both the South African and the Japanese sides were with high capability and
expertize, so that progress of the activities were made as planned in successful ways. In
particular, endeavors by Project Manager from ACCESS, the coordinators from JICA and
JAMSTEC, for supervision and coordination of the South African side activities and inputs,
are highly recognized as one of key contributing factors for success among the both sides of
researchers. There was no significant negative factor affecting efficiency in the course of the

Project.

4.4 Impaets: Prospected to be High

Impact is prospected to be high since the Project attained creation and operation of improving
climate seasonal forecasting models. Improved climate forecasting system is already running
not only in South Africa but also for SADC countries as the results of the Project, and
prediction is posted and updated regularly in the web sites.

If seasonal climate prediction information is suitably applied and accepted for agriculture,

health/sanitation, and water resources, it is expected that impacts from extreme weather are

mitigated, Thereby economic and social impacts of the Project results would be evaluated high,

In the Project, the use of the Output from the improved climate forecasting systems was
attempted to produce tailored indices in agriculture, such as number of rain days, drought
indices by analyzing rainfall and temperature changes. As attempted in the Project,
possibilities of societal application, by using the result of developed forecasting system, will
be expected in future.

Polices and strategies on facilitating scientific advancement on climate forecasting/prediction

in South Africa is not changed, and continués after the Project.
4.5 Sustainability: Prospected to be High
There is high possibility on continuity of the attained Project Purpose, Outputs and outcomes,

Thereby sustainability of the Project is prospected to be high.

Institutional aspects

Polices and strategics on facilitating scientific advancement on seasonal climate
forecasting/prediction in South Africa will not be changed, and continues after the Project. As
DST’s plan of “INNOVATION TOWARDS A KNOWLEDGE-BASED ECONOMY: Ten-Year
Plan for South Afiica (2008 —2018)” stipulates, improvement of scientific knowledge

regarding climate forecasting/prediction and its social application for mitigating risks to
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society is committed by the South African government. The government also anticipates the
scientific knowledge and researches on climate changes and forecasting/prediction systems to
apply for the extend area in the Africa continents and to play the leading roles in the region, as

stated in the national strategies.

It appears that there is no doubt in continuity of research and operation of the improved
climate forecasting systems by forecasting, research and service institutions such as CSIR,
SAWS, ARC, and Universities.

Ideas and possible means of applying the forecasting information to the societal benefits in
future have been atready under development at some institutions, such as ARC, MRC and

universities in South Africa.

Organizational aspects

There is adequate human resources development at the research institutions and higher

education systems,

Sense of the ownership on the Project, and the achievement of the Project has been high since
the start of the Project, and ensured by the South African side. There are also sufficient and
very appropriate operation and management capabilities to keep the Qutputs generated by the
Project at the research institutions in South Africa. There are also ideas between the South
African sides and the Japanese researcher side to prepare an MOU etc.in future to keep the

relations and research progress further.

Finaucial aspects

According to the finding in the evaluation study, South African research institutions and
universities have good measures to secure budget /finance for continuing the Outputs of the

Project, and continue running supplied equipment by their own efforts.

Technical aspects

Each institution and university has high capacity to manage continuity of researches (mostly
exchanges of individual researchers between two counties, or JAMSTEC’s partnerships with
these institutions), and operation and maintenance of equipment after the Project also appears

very ensured by the South Afiican side.
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5. Conclusion

The Project has completed most of the necessary tasks for achieving the planned Outputs.
According to the series of related document reviews, interviews and discussions with the
stakeholders in both South African and Japanese sides, the Evaluation Team concludes that

almost all the Outputs and indicators for Project Purpose have been successfully achieved.

As stated, the existing prediction system in South Africa has been ephanced, and scientific
research papers published during the course of the Project were far more than expected in
numbers. Having the Project, the 3 different levels of interactions among the both countries’
researchers and organizations on climate forecasting started and deepened along with activities

of the Projcet.

It is expected that the results and Outputs, such as information of seasonal climate prediction,
will be adopted in future decision making processes for the benefit of the society in the field of

agriculture, medical/health and water resources among others.

As for the five evaluation criteria:

(1) Relevance is very high becanse of the Project’s consistency with the policies of the South
African side, needs of the climate forecast research institutions and the policies of the
Japanese side; '

(2) Effectiveness is high since the Project Purpose has been successfully achieved based on
the Outputs based on the successful results of the 5 working group activities to achieve
Outputs;

(3) Efficiency is also high because of the utilization of resources and inputs to produce
Outputs in effective manners;

(4) Impact is expected to be high since the Project attained very positive achievements in
improving seasonal forecasting models that were already running not only in South
Africa but also for SADC countries as the results of prediction are posted and updated
regularly on the web sites. The Project also brought intellectual exchanges through
interactions of researchers in the both countries, and consolidation of the intra-South
African climale research community;

(5) Sustainability is expected to be high since there are future prospects in applying scasonal
climate forecast, as the results of the Project, could be adopted for the societal benefits in

mitigating risks from vulnerability of an extreme climate, and other practical usage.
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6. Recommendations, Good Practices and Lessons Learnt
6.1 ARecommendations

(1) This Project gave a good opportunity to researchers, administrators and coordinators from
different institutes in South Africa and Japan collaborated and built the basis for the
seasonal climate prediction and its application. These efforts should be continued to
achieve not only the Project purpose but further benefit to the scientific field as well as the

society even after the Project period.

(2) Tt is recommended that the possibility of dissemination of the infortnation acquired from
the seasonal climate prediction mode! be continuously discussed with prospective
stakeholders in various field, such as agriculture, health (infectious diseases), disaster
‘management, and water resource management, so that the usefulness of the model can be
broadly acknowledged. Thus, SAWS will take the initiative to coordinate this with these

stakeholders and this will happen in partnership with ACCESS.
6.2 Good Practices and Lessons Learnt

(1) Although there were some difficulties at the beginning of the Project with regards to a
shared common understanding of the Project among the researchers and adminiétt‘ators
fromn different institutes, the relationship has gradually improved with continuous effort of
communication from both South African and Japanese sides, and as a result, a trustful
relationship has been established between both sides. It was acknowledged that the
frequent communication and building of firm relationship among stakeholders were keys

to the success of the Project.

(2) The lecture series carried out for university students was positively evaluated by the South
African side. In this activity, Japanese researchers visited universities in South Africa and
gave lectures to young students on climate variations etc. Although this activity was not
directly linked to the Outputs of the Project, it has had a significant impact to strengthen
the refationship between South African and Japanese sides. It is also noted the Project also
provided good opportunities for the students and the relatively younger researchers to
present their research results to workshop audiences and notable senior researchers. This
would contribute in view of capacity building in the field of climate forecasting research,
and benefit the scientific advancement in future for both the South African and Japanese

sides.
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Annex 1: Schedule of Evaleation Study

Date Activities Place
8-Oct Mon Interview at Univérsity of Cape Town Cape Town
9-Oct Tue interview al ARC, ACCESS/CSIR Pretoria
10-Oct Wed Tnterview at SAWS, DST, ACCESS/CSIR Pretoria
11-Oct Thu Interview at CSIR, University of Pretoria Pretoria
12-Oct Fri Interview at CSIR, JICA SA Office Pretoria
13-Oct Sat Reporting, Interview to JAMSTEC/Univ, of Tokyo Rescarchers Pretoria
14-Oct Sun Reporting Pretoria
15-Oct Mon  |Courtesy Calls to ARC, Univ. ol Pretoria, JICA SA Office Pretoria
16-Oct Tue Courtesy Calls to SAWS, Embassy of Japan Preforia
17-Oct Wed g;fﬁ;::,ﬁi meeting for JCC at DST, Courlesy Calls to DST, ACCESS/CSIR, Pretoria
18-Oct Thu ?é'gp‘”i" m Pretoria
19-Oct Fri De-briefing to JICA SA Office Pretoria
20-Oct Sat Lcaving JHB




Annex 2

LIST OF SOUTH AFRICAN COUNTERPARTS AND JAPANESE RESEARCHERS

Region i3 evaluated

As of October 2012
Group Work South Africa Japan
1 | Predictability of the Subtropical Dipole Mode Dr. Juliet Hermes Dr, Swadhin K, Behera*
and its influence on the Scuthern African Prof Chris Reason Dr, Tomok Tozuka

Mr. Fagmie D¢ Fries

Dr. Johan Malhcrbe

Dr, Mxolisi Shongwe

Dr. Mokhels Moeletsi

Dr. Obed Phahlane

Mr. Chrls Kaempffer

Dr. Guga Zuma-Netshiukbw

Dr. Nicolas Fauchereau

Dr. Jing-Jia Luo

Dr, Mathiey Rouault*

Dr. Ingo Richter

Dr, Francois Engelbrecht

Dr. Motoki Nagura

Dr, Hailey Macintosh

Dr. Takeshi Jzumo

Dr. Francois Dufois

Dr, Wazara Sasaki

5 | Network for scientists imvolved in climate
variatons research is strengthened in the

southern African region.

Dr. Neville Sweijd*

Prof. Toshio Yamagata*

Prof, George Philander

All the above team members

All the team members

Dr. Motoyoshi [keda

Dr, Masaaki Wakatsuchi

Ms. Nacke Miyamoto

Mr. Michael Kent

Dr. Chaoxia Yuan

Mr. Patrick Vianello

Project Coordinator

Ms. Kaoru Takahashi
My, Iwao Sakurai

2

Seasonal climate prediction for the southern
African region becomes available by use of an
ocean-atmosphere coupled peneral circulation
model,

Prof. Hamnes Rautenbach *

Dt Keiko Takahashi*

Dr. Willem Landman

Dt $wadhin K. Behera

-Prof. Bruce Hewitson Dr. Ryo Onishi
Dr. Mark Tadross Dr. Yukio Masumoto
Dr, Babaminde Abiodun Dr, Takeshi i
Mr. Robert Maisha Dr. Yuya Baba
Dr. Joel Botal Dr, Shinichire Kida
Dr. Chris Lennard Dr. Jayanthi V. Ratnam

Dr. Tando Ndarana

Dr. Yosuke Yamashiki

Dr. Satyaban B. Ratna

L

Ocean-atmosphere coupled general circulation
models are improved

Prof. George Philander

Prof. Toshio Yamageta

Dr. Willem Landman

Dr, Tomoki Tozuka*

Dr, Babatunde Abiodun

Dr, Takeshi Lzumo

Dr, Francois Engelbrecht*

Dr. Pascal Qettli

Ms. Mary-Jane Bopape

Dr. Yush Morioka

Prof. Chris Reason

Ms. Junko Moriyama

Prof Bruce Hewitson

Mr. Takahito Kataoka

Dr. Chris Lennard

Dr. Mathien Rouault

Mr. Asmerom Beraki

Dr. Natalie Burls

Mr, KamoraLawal
4 | A prototype of early prediction system for | Prof. Himnes Rautenbach Dr, Hirofuri Sakuma*
mitigating impacts of zbnormal weather is I'n"winom Landman® Dr. Yasumasa Miyazawa
developed and implemented, —— - -
P P Mr. Chris Jack Dr. Masami Nonaka

Dr, Emma Archer

Dr. Mototaka Nakamura

Dr. Peter Johnston

Dr. Sergey Varlamov

Dr. Sepo Hachigonta Dr, Hidenon Aiki
Mr. Terry Newby Dr. Kotaro Takaya
Dr. Jane Clwoch Dr. Hitoshi Tamura

Ms. Christien Engelbrecht

Dr. Toru Miyama

Dr. Makomo Matlou

Dr. Ruchao Zhang

Mr. Asmerom Beraki

Dr. Cobus Olivier

Dr. Hamisai Hamandawana

Dr. Nhlonipho Nhlabatsi

Mr. Derick Vermaak

?‘Gréup T.eader




Anpex3 List of Invitees from South Africa to Japan (group members) Annex3 List of Invitees from South Africa to Japan (others)

Name Duration Organisation Group Purpose _ Name Duration Organisation Pur]:fose
1 | George Philander | Nov 29-Dec 04, 2010 | ACCESS 3,5 Svmposium, Workshop 1 ﬁ:f;f:éen J. | Dec 02-04, 2010 NOAA Sympesium
2 1 i 28, e 3
5 I}ﬁgl}i‘fﬂ‘ﬁf 11:112: 55&2 g‘ 53118 g\ggis 2 g;ﬁ‘o’ 3 | Shang-Ping Xie | Nov 30-Dec04.2010 | U of Hawali Symposium
’ 3 | Ping Chang Nov 30-Dec04, 2010 | Texas A&M University Symposium
T | Mathieu Rowant dito TCT i Lo 4 | Satheesh Shenoi Nov 30-Dect4, 2010 ]I:g;nﬂ ag::ggﬁd C(;anter for QOcean | Symposium
g II;ter Jc»_hnston N_ov 29-Dec 04, 2010 | ditto 4 d}tto 5 | Dunxin Hu Nov 30-Dec04, 2010 | Chinese Academy of Science Symposium
misai ditto ARC 4 ditto - 5 . - - -
Hamandawana 6 | Thorsten Mauritsen | Dec14-19, 2010 Max Planck Institute for | Symposium
Meteorology
242 i
! g;ln;;ensba(:h Dec 14Dec24.2010 | U =4 Symposium 7 | LisanYa Decld-19, 2010 Woc_)dsv Holfa Oceanographic | Symposium
8| Willem Landman__| Dec 14-Dec 24,2010 | CSIK 234 |dmo - = g‘s?m‘;?“gg‘ys‘?al O‘:f“i"mphg e
S | Babatunde Mar 6-Mar 21, 2011 UCT 3 Symposium. Workshop Arun Kymar Decl4-19, 2010 A;tr:;o;mﬁ:;mc and Atmospheric | Symposium
Abioddun - - — - -
0 Fr:ncois Mar 13Mar 19,2011 | CSIR 13 Symposiam, Workstop 9§ Qinyu Liu Decl4-19, 2010 Ocean University of China Symposium
Engelbrecht 10 | Caroline Dec14-19, 2010 University of New South Wales Symposium
11 | Hannes Mar 12-Mar 20,2011 | UP 2.4 Symposium, Workshop Ummenhofer
Rautenbatch 11 | Silvie Gualdi Decl4-19, 2010 Cenro  Euromediterrango  per i | Symposium
2 | Chris Lennard Mar 15-Mar 19,2011 | UCT 2.3 Symposium, Workshop Cambiamenti Climatici
13 | Francois Dufois Oct 12-Oct 29, 2011 UcT 1 Simulation analysis 12 | Thando Ndarana Febl8-26, 2011 SAWS Capacity
14 | Nhlonipho Oct 12-0ct 23, 2011 ARC 4 Research preparation ) development
Nhichats 13 | Stephanie Febl8-26, 2011 SAWS _ Capacity
15 | Christina ditto ARC 4 Data analysis Landman ) development
Engelbrecht 14 | Obed Phahlane Feb18-26, 2011 ARC Capacity
16 | Jacobus Olivier ditto SAWS 4 UTCM model development
17 | willem Landman | ditto CSIR 234 Data analysis 15 | Mokhele Moeletsi | peb18-26, 2011 ARC Capacity
18 | Francois Oct 12-0ct 27, 2011 CSIR 13 ditto development
Engelbrecht 16 | Samuel Molekwa | Fabig-26. 2011 ARC Capacity
19 | Chris Lennard Oct 12-Oct 23, 2011 UCcT 2 ditto development
17 | Tshepo Mahuma Feb18-26, 2011 MRC Capacity
20 | Mathieu Rouault Oct 12-Oct 22, 2011 UCT 3 ditto ) development
21 | Joel Botai QOct 12-Oct 23,2011 up 2 Down scaling
22 | Jimmy Adegoke Qct 19-Oct 29, 2011 ACCESS 5 Symposium
23 | Neville Sweiid Oct 21-0Oct 30, 2011 ditto 3 ditto
24 | Michael Kent Oct 18-Nov 30,2011 | UCT 1 Statistical methods
25 | Hannes Nov 19-Nov 26,2011 | UP 2.4 Down scaling
Rautenbatch
26 | Hannes Apr 9-Apr 15, 2012 up 2.4 Symposium
Rautenbarch
27 | Makome Matlou Apr 9-Apr 15, 2012 Parliament 4 Symposium
28 | Willem Landman | Aug 18-Sept 2. 2012 CSIR 2.3.4 Research discussion
29 | Jacobus Olivier ditto SAWS 4 ditte
30 | Johan Matherbe ditto ARC 4 ditto -
31 | Parrick Vianello ditte UcT 1 ditto
32 | Francois ditto CSIR 3 ditto
Engelbrecht
33 | Kamoru Lawal ditto uUcT 3 ditto
34 | Robert Maisha ditto UP 2 ditto
3

&~



Annex 4 List of Supplied Equipment (From Japan}

FY2010
DaEerorTqur
ltems Quantity Institutions Instailed Artival Purposes/Usage Cost ( Rand )
Automatic Weather Stations (AWS) 15 ARC 2011.3.25 Collection of Meteorological Data in Limpopo 880,463.43
Fencing Materials for AWS 15 sets |ARC 2011.3.30 Instailation of Stockade Fence for AWS 104,342.83
’ Analysis of Meteorological Data in the Southern
Computer Cluster & Peripheral Equipment 2sets |CSIR-PTA, UCT-CSAG 2011.3.25 African Region 995,961.00
Analysis of Meteorological Data in the Southern
Disk Array & Peripheral Equipment Ssets [CSIR-PTAUCT-CSAG, UP, ARC, 842011.3.25 African Region 947,048.16
Analysis of Meteorological Data in the Southern
Computer Workstation 1 upP 2011.3.11% African Region 71,769.84
Total in FY2010/11 2,999,585.26
FY2011
Date of Equi. .
iterns Quantity Institutions Arrival Purposes/Usage Cost { Rand )
Collection of Meteorological Data in Limpopo and
Automatic Weather Stations (AWS) 10 ARC 2011.10.24 Western Cape 597,484.31
Fencing Materials for AWS 10 sets |ARC 2011.10.31 Installation of Stockade Fence for AWS 130,009.17
Analysis of Metecrological Data in the Southem
Disk Array & Peripheral Equipment 2sets |CSIR-PTAUCT-CSAG 2011.10.25 African Region 259,422.96
Analysis of Metecorological Data in the Southem
Computer Workstation 3sets |UCT-QCG 2011.10.28 African Region 128,564.64
Analysis of Meteorological Data in the Southern
Blade Server 1st SAWS 2011.10.25 African Region 192,718.14
Total in FY2011M12 1,308,199.22
Abbreviation of Organizations : Total of FY2010/11 and FY2011M12 4,307,784.48

* ARC: Agricultural Research Council

* CSIR-PTA: Council for Scientific and [ndustrial Research, Pretoria

* SAWS: South African Weather Service

* UCT-CSAG: University of Cape Town, Climate Systern Analysis Group

* UCT-OCG: University of Cape Town, Department of Oceanography

* UP: University of Pretoria

D




Annex 5 Expensse by the South African side

Expenscs by ACCESS

As of Qefober 2012

Exchange Rate, SARand 1 = Y 10

Expense (in SA

No. liem Details Notes
Rand)
1 |Travel Domestic, Foreign 65,000.00(Symposium, Mecting
2 [Personnet 1,100,000.00
3 General Administrative Equipment cte 10,000.00
Administratio auip ] T
. . Exchange of researches
. Airfare of the South African Rescarcher .
4 |Airfare are ol the South Atrican BESCArciers 80,000.00|with the Japancse
to/from Japan, etc.
researchers and related
. - EHastern Cape, Western
Allowance/pe | Allowance/per diem to the participants of A Pe:
3 r dicm Lecture scries (d3participants) 291,717.85| Cape, Gauteng and
y 1y 1€ ar ¢
! I pants Kuwazulu-Natai
6 |Meeting: Cot for venue arrangement and others for 10,000.00{ Pretoria. Limpopo
the exchanges of researches
Total 1,556,717.85
Not Travel cost includes the cost of ZAR 241,717.85 for the lecture series held at Zululand University, Kuwazolu-Natal
ote

(although details are not contirmed) in August and September 2011,




Annex 6

Lecture Series organized from 2010 to 2012

(As of Sep. 006, 2012)

Date

Venue for lectures and seminars

Febroary 22-March 8, 2011

University of Pretoria

South African Weather Service, Pretoria

University of Western Cape

University of Cape Town

Rhodes University

October 11-20, 201

University of Fort Hare

Cape Peninsula Techaical University

University of Pretoria

South African Weather Service, Pretoria

March 4-14, 2012

University of Fort Hare

University of Cape Town

South African National Antarctic Programime (SANAP)

Rhodes University :

University of Pretoria

South African Weather Service

August 25-September 02, 2012

University of ZuruLand




Annex 7

Published 2and Submitted Research Papers during the Course of the Project
{As of October 17,2012}

Approved:
Published: Irn Japan: 1, International: 32

In Press: In Japan: O, International; 2
Submitted:
In Japan: 0, International: 9

List of Publications Published
1. Mostly related to G1 activities: 24

)

3)

4)

5)

6)

7

8}
9

10)

11

—

Rao, S. A., J.-J. Luo, S. K. Behera, and T. Yamagata, 2009: Generation and termination of
Indian Ocean Dipole events in 2003, 2006 and 2007. Climate Dynamics, 33, 751-767.

Nakamura N., H. Kayanne, H. ljjima, T. R. McClanahan_ S. Behera, and T. Yamagata, 2009:

Mode shift in the Indian Ocean climate under global warming stress. Geophysical Research
Leners, 36, L23708. doi:10,1029/2009GL040590.
Doi, T.. T. Tozuka, and T. Yamagarta, 2010: The Atlantic Meridional Mode and its coupled
variability with the Guinea Dorme. Journal of Climate, 23, 455-475.
Luo. J.-J.. R, Zhang, 8. Behera, Y. Masumoto, F-F. Jin, R. Lukas and T. Yamagata, 2010:
Interaction between El Niflo and extreme Indian Ocear Dipole. Journal of Climate, 23,
726-742.
Lzumo, T., J. Vialard, M. Lengaigne, S. Masson, S, Cravatte, C.B. Montegut, J.-J. Lue, S. K.
Behera, and T. Yamagata, 2010: Rele of Indian Ocean in extending El Nifio predictability.
Nature Geoscience, 3, 168-172. ‘
Morioka. Y., T. Tozuka, and T. Yamagata, 2010: Climate variability in the southern Indian
Ocean as revezaled by self-organizing maps. Climate Dynamics, 35, 1059-1072.
Masumoto, Y.. 2010: Sharing results of 2 high-reselution ocean general circulation model
under multi-discipline framework - A review of OFES activities -. Ocean Dynamics, 60,
633-652.
Taguch, F. Noguchi, M, 2010: Kaimen Suion Zensen, Tenki, 57, 425425,
Izumo, T., . Masson, J. Vialard C. de Boyer Montegut, S. K. Behera, G. Madec, K.
Takahashi, and T. Yamagata, 2010: Low and high frequency Madden-Julian oscillations in
austral summer: Interannual variations. Climate Dynamics, 35, 669-683.
Behera, S. K., and T. Yamagata, 2010: Imprint of the El Nino Modoki on decadal sea level
changes. (Geophysical Research Letters, 37, 125702, doi:10.1029/2010GL045936.
Richrer, L, S. K. Behera, Y. Masumoto, B. Taguchi, N. Komori, and T, Yamagara, 2010: On
the triggering of Benguela Niffos: Remote equaterial versus local influences. Geophysieal
Research Letters, 37, L20604, doi:10.1029/2010GL044451.

e

©

12)

14)

15

=

16)

17

18)

Aiki, H., J. P. Matthews, and K.G, Lamb, 2011: Modeling and energetics of tidally generated
wave trains in the Lombok Strait: Impact of the Indonesian Throughflow. Journal of
Geophysical Research, 116, C03023, doi:10.1029/2010JC006589.

Luo., J.-J.. 8. K. Behea. Y. Masumoto, and T. Yamagata, 2011: Impact of Global Ocean
Surface Warming on Seasonal - to - Interannual Climate Prediction. Journal of Climate, 24,
1626-1646.

Morioka, Y., T. Tozuka, and T, Yamagata, 2011: On the growth and decay of the subtropical
dipole mode in the South Atlantic. Journal of Climate. 24, 5538-5554.

Engelbrecht, F. A., W. A, Landman, C. J. Engelbrecht, S. Landman. B. Roux. M. M. Bopape,
J. L. McGregor, and M. Thatcher (2011), Multi-scale ¢limate modeling over southern Africa
using a variable-resolution global model, Water SA, 37 647-658.

Nakamurz, M., 2012: Impacts of SST anomalies in the Agulhas Current System on the
regional climate variability. Journal of Climate, 25, 1213-1229.

Nagura, M., and M. J. McPhaden, 2012: The dynamics of wind-driven intraseasonal
variability in the equatorial Indian Ocean, Journal of Geophysical Research. 117, C02001,
doi:10.1029/2011JC007405.

Tozuka, T., T. Doi, T. Miyasaka, N. Keenlyside, and T. Yamagata, 2011: Key factors in
simulating the equatorial Atlantic zonal sea surface temperature gradient in a coupled
general circulation model. Journal of Geophysical Research, 116, C06010,
doi:10.1029/2010JC006717,

Yokoi, T., T. Tozuka, and T. Yamagata, 2012: Seasonal and interannual variations of the SST
zbove the Seychelles Dome. Journal of Climate, 25,. 800-814.

Richter, L, S.-P. Xie, A.T. Wittenberg, and Y. Masumoto, (2012): Tropical Atlantic biases

and their relation to surface wind stress and werrestrial precipitation, Climate Dynamics, 38,

985-1001.

Ratnam, J V., § K. Behern. Y. Masumoto, K. Takahashi, and T. Yamagata, (2012}
Anomalous climatic conditions associated with the El Nifio Medoki during boreal winter of
2009, Climate Dynamics, 39, 227-238.

Rouault, M., Roy, 5. S. and Balling, R. C. (2012), The diurnal ¢ycle of rainfall in South
Africa in the austral summer. International Journal of Climatology. doi: 10.1002/joc.3451
Backeberg B. C., Penver Pierrick, and Rouault M. (2012) Impact of intensified Indian
Ccean winds on mesoscale variability in the Agulhas system, Nature Climate Change, 2012,
doi:10.1038/nclimate1587 -

Dufois,F., Rouault M,, (2012) Sea surface temperature in False Bay (South Africay. Towards
a better understanding of its saasonal and interannual variability. Continental Shelf Research,
43, 24-35, hitp://dx.del.org/10.1016/.c5r.2012.04.009



2. Mostly rclated to (32 activities: 3

1}

2)

4

Wang, B., J.-Y. Lee, L-S. Kang, J. Shukla, C.-K, Park_ A, Kumar, J. Schemm. S. Cocke. J.-S.

Kug, J.-J. Luo, T. Zhou, B. Wang, X. Fu, W-T. Yur, O, Alves, E. K. Jin, J. Kinter, B,
Kirtrnan, T. Krishnamurti, N. C. Lau, W. Lau, P. Liu, P, Pegion, T. Rosati, S. Schubert, W.
Stern, M., Suarez, and T. Yamagam, 2008: Advance and prospectus of seasonal predigtion:
assessment of the APCC/CHPAS 14-model ensemble retrospective seasonal prediction
(1980-2004), Climate Dynamnics, 33, $3-117.

Luo, J.-J., 2010: Indian Ocear Dipole [in “State of the climate in 2009™). Bulletin of
American Meteorological Seciety, 91, $§103-5105.

Lee, J.-Y,, B. Wang, [.-S. Kang, J. Shukla, A. Kumar, 1.-8. Kug. J. K. E. Schemm, J-J. Luo,
T. Yamagar, X. Fu, O. Alves, B, Stern, T. Rosati, and C.-K. Park, 2010: How are seasonal
prediction skills related to models” performance on mean state and annual eyele? Climate
Dynamics, 35, 267-283.

Ratam 1.V, S K. Behera, Y, Masumoto. K. Takzhashi and T. Yamagata 2011: A simple
regional coupled model experiment for sumimmer-time climate simulation over sowthern
Africa. Climate Dynamics, doi:10.1007/500382-011-1190-2.

Onishi, R. and K. Tekahashi, (2012): A Warm-Bin--Cold-Bulk Hybrid Cloud Microphysical
Model, Journal of the Atmospheric Sciences, Vol. 69, 1474-1497.

3. Mostlv related to G3 activities: 3

1)

2)

3

Tozuka, T., T. Doi, T. Miyasaka, N. Keenlyside. and T. Yamagata, 2011: Key factors in
simulating the equatorial Atlantic zonal sea surface temperature gradient in a coupled
general circulation model.  Journal of Geophysical Research., 116, C06010,
doi:10.1029/20105C006717.

Richter, L. 5.-P. Xie, AT, Wittenberg, and Y. Masumoto, (2012): Tropical Atlantic biases
and their relation to surface wind stress and terrestrial precipitation, Climate Dynamics, 38,
985-1001,

Engelbrecht, et al (2011): title of research paper ete. will be clarified larer

List of Publications in Press (After Approved) :

L
1}

2

Mostly related to G1 activities: 1
Kataoka. T., T. Tozuka. Y. Masumoto and T. Yamagata, 2012: The Indian Ocean subtropical
dipele mode simulated in the CMIP3 models. Climate Dynarnics,
doi:10.1007/500332-011-1271-2.

Mostly refated to G2 activities: 1

2) Sasaki, W..J.-J. Luo, and S. Masson, Tropical ¢yclone simulation in 2 high-resolution

atmosphere-ocean coupled general circulation model, Chapter 9 in *Cyclones: Formation,

’ £

©

Triggers and Controi”, K. Oouchi and H. Fudeyasu, eds.. Nova Science Publishers, New
York, in press

List of Submirted Rescarch Papers:
I. Mostly related to G1 activities: 6

D

]

&)

&)

2.

Morioka, Y., T. Tozuka, and T. Yamagata, 2012: How is the Indian Ocean subtropical dipole
excited?, Submitted to Climate Dynamics.

Rama, $.B..S. Behera. I. Venkata Ratnam, K. Takahashi, and T. Yamagata, 2012: An index
for tropical temperate troughs over southern Africa, Submitted to Climate Dynamics.
Nagura. M., W. Sasaki, T. Tozuka, J.-J. Luo, S.K. Behera and T. Yamagata, 2012;
Longitudinal biases in the Seychelles Dome sirudated by 34 ocean-atmosphere coupted
general circulation models. Submitted to Journal of Geophysical Research.

Yuan C., T. Tozka, J.-J. Lue, and T. Yamagata, 20{2: Predictability of the Subtropical
Dipole Modes in a coupled ocean-atmosphere model, Submitted te Climate Dynamics.
Richter, I, §.-P. Xie, 8. K. Behera, T. Doi, and Y. Masumoto, 2012: Equatorial Atlantic
variability and its relation to mean state biases in CMIP5, Submitted to Climate Dynamics.
Richter, I.. S. K. Behera, ¥. Masumoto, B. Teguchi, H. Sasaki, and T. Yamagata, 2012; A
new type of interannual variability in the equatorial Atlantic, Submitted to Nature

Geoscience.

Mostly related to G2 activities: 1

1) Ratnam IV, SK Behera, SB Ratna, H Rautenbach, € Lennard, J.~J. Luo, Y Masumoto, K.

3

Takahashi and T Yamagata (2012) Dynarnical downscaling of austral summer climate
forecasts over southern Africa using a simple regional coupled model. Submitted to Journal
of Climate,

Mostly related to G3 activities: 1

1) Sasaki, W., K.J. Richards, I.-J. Lua, 2012: Rele of vertical mixing originating from small

4.
1

vertical scale structures above and within the equatorial thermocline in an OGCM,
subrmitted 2o Ocean Modeling, i

Mostlv related to G4 activities: 1
) Sakuma, H., H. Aiki, A. Boling, T. lizumni, W. Landman and T, Yamagata, 2012; Generic
bias correction for the short-term climate variability prediction. To be submitted to

Geophysical Research Letters.
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T 7N DO SAEEIHRE D TR EITH-0I120F, TTHBOHMEN A K THD, 2T T
VUAFAERDBEKIC K&/ 8% 52 DA REEE R RVGFEO HEH X AR — e —RBSR KO
7T = —=aBl g (FERO T 7V 0 VE 7 CRAT DXL TN LG OFA R AD =X LD 5%
1T, ZOZEMZ AN UT-, 77, IPCC W EPCii D KK ERE ST L ORE B2 T,
HEAEH AR — N E—RBIR, 77V IR OMKOEHAE), 18I OS REEEHIRE VE o0& —
VR — LD FBMEZ A, S5, RHEEMED KREWFEE RN D/ ST ALY —a A LT
KEIFEREGET VOB EITV KRIEFERE IO W R /KR O Y552 FBLT 52 LTS Tl
THIILTc, ZORERIL, K702 =7 NCITH @ G R KB ERS & E 7 /L (SINTEX-F) 1285 [R5k
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ATV, 1 e ETOFE T HER— L=V TABL, $2. S ETTHHINE LS TE 2
K DR A BLG: (F BT X AR — L —REBLR) O TR THID TRlREI LTz, 2R3 T3
FEREZT 7V FEEICE T A — LT B DI LB R EI KRR E T /L Weather Research and
Forecast (WRF) Z &AL, X U A — )Ltk BAEINT — 2D Iz X0 L 7=, BARRICIX,
2011 4E 7 AD5 12 A FTO SINTEX-F EFAD TG RAEZ 7 2 — L L 8 & H 3 w1
DL A 2 RS BE LUz, SHI2, #IBRS 2L — 22, 4 — T Mas—7F ke Lz
— AV AR LGRS DT VR EITV, B —7INOT R OAFICEHELRFEDOH
BTN LT,

INHOMRESFZ, INETR T TITOIVTEIZIBWAA T O T T 5% Je w72 KBRS
BETNMIEDT YV T AN BATS 5 B %5177, SINTEX-F T /VOFHT —HEFT
DT YT NAEGET N TR AT A IAT T2 | SINTEX-F O FHIZEERO T — 4% H A{[H
SR T HNCERE U7, IRIK TS 5700 NS A 7y A — L &7 sk TGS A B E T AT =7 o
MR DI, TIT — X OBEBEN /RS IE IS HT TEEH TR AT 206 & Hkk %
72T — B DINAT AR IET DL FiEZBFR Lz,

ZNBDRZERRRITINZ T, BARKLOFET XGOS EFHNSINT D 11 OERRS VR TLE
T OEBEY—7 a7 BT 530 BARAIRFIEE 14 A03m 7 SO RFCTEPFEREITO.
FA T IAIFFEE 17 403 H R CTHHMEZIT -T2, B ARMIFZESBEIE Z LD T v H— =~ D H iR
IR KK ET /L (WRF) O L N7 REFEA~OBAE, FIREE RKUHER AE7 L (UTCM) O/ 7 F
SEPESERIRMIZEAT (CSIR) B X O LN T KEFE~OBHESE, EHIZ Tz,
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