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*JAMSTEC(2):
) Dr.Behera, Dr.Takahashi
*JICA (3) :Dr.Shirakawa, Mr.Ito, ] JAMSTEC(1):
Date | Day i . *Univ. of Tokyo(1):
Mr.Sakai (Evaluation Consultants) Prof.Yamagata
Dr.Tozuka
*JST (1) : Mr.Takahashi
1 [31-Aug | Mon | 18:15 Departure from Narita, Tokyo (via Singapore)
07:00 Arr. Johannesburg
09:00 Dept Johannesburg
07:00 Arrival at Johannesburg 11:00 Arr. Cape Town
APT (to Pretoria) 12:30 Hotel Check-in
10:00 Arrival at Hotel 14:00 ACCESS/Prof.
11:30 Meeting with JICA SA Philander and Dr.
2| 1-Sep | Tue office Neivell
14:00 Courtesy call and <Confirmation on contents
Explanation on MM Draft | of the request, outline
explanation and final explanation, Q&A regarding
adjustment at DST this Project, Outline of
Group 3>
*After dis
07:00 Leave Pretoria for Cape
Town (via Johannesburg 08:30 Inspection of
09:00 departure) ACCESS and CHPC
. o 18:15 Departure from
11:00 Arrival at Cape Town facilities etc. i
3| 2-Sep | Wed . Narita, Tokyo
12:30 Check-in to Hotel L
: - (via Singapore)
14:00 Univ. Cape Town/Oceanography - Facility
<Confirm the organization and Implementation mechanism in
each institutes, ie, ACCESS, JAMSTEC, Univ of Tokyo>
07:00 Arrival at
Johannesburg
transfer to Cape
Town
. . D 11:00 Arrival at Cape
08:30 Meeting with ACCESS and related organizations in .
Town Check-in
ACCESS
to Hotel and
4 | 3-Sep | Thu .
Break till lunch
time
13:00 Lunch with the
team members
14:30 Meeting with ACCESS and related organizations in ACCESS
(1) outline explanation (Prof.Yamagata)
(2) Activity plan
5| as Fri Meeting with ACCESS and related organizations in ACCESS (confirmation on Master
-Se Ti
P Plan, Input, output, undertakings and Explanation on MM)
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6l s Sat AM : Site visit for application pilot area in Western Cape Province
-Se a
v PM : Internal Meeting among the team members (MMDraft, Initial Evaluation Chart etc.)
08:50 Departure from
Cape Town
T < AM  Filing, Writing MM and Initial Evaluation paper (draft) Airport to
-Se un
v PM Move from Cape Town to Pretoria Johannesburg
13:15 Johannesburg to
Tokyo
08:30 University of Pretoria 16:15 Arrival to
8 | 7-Sep | Mon ) . .
14:00 Meeting with DST Narita, Tokyo
(Ph.D.Behera, Ph.D.
MM Draft explanation and final Takahashi)
9| 8Sep | Tue ) .
adjustment in DST 13:15 Johannesburg to
Narita, Tokyo
AM:: Sign on the Minutes
PM: Report to JICA and Embassy |16:15 Arrival to Narita,
10| 9-Sep | Wed .
(Dr.Tozuka and Mr.Takahashi Tokyo
leave SA)
13:15 Departure from
11| 10-Sep | Thu .
Johannesburg Airport
12| 11-Sep | Fri |16:15 Arrival at Narita, Tokyo
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1. BEEBEEHE (MM

MINUTES OF MEETING
BETWEEN THE JAPANESE DETAILED PLANNING SURVEY TEAM
AND THE DEPARTMENT OF SCIENCE AND TECHNOLOGY OF
THE GOVERNMENT OF THE REPUBLIC OF SOUTH AFRICA
~ ON JAPANESE TECHNICAL COOPERATION FOR
CLIMATE SIMULATION AND PROJECTTIONS FOR ADAPTATION IMPACT IN
THE SOUTHERN AFRICAN REGION

The Japanese Detailed Planning Survey Team (hereinafter referred to as “the Team™),
organized by the Japan International Cooperation Agency (hereinafier referred to as “JICA™)
and headed by Dr. Shirakawa Hiroshi, visited the Republic of South Afiica (hereinafter
referred to as “the Government of South Africa™) from 1 to 10 September 2009, for the
purpose of formulating the technical cooperation project for Climate Simulation and
Projection for Adaptation Impact in the Southern African Region (hereinafter referred to as
“the Project”).

During its.stay, the Team had a series of discussions with the South African
authorities concerned with respect to the implementation of the Project.

As a result of these discussions, the following documents summarise the key issues
-emerging from the visit.
e Summary of Discussions
e Draft MOU
e Proposed Master Plan
» Proposed Organisational Chart of the Project
e Proposed working group st
e Proposed plan of operation
Pretoria, September 9, 2009

{

Dr. Shirakawa Hiroshi

Leader

Japanese Detailed Planning Survey Team
Japan International Cooperation Agency
JAPAN

e

Mr. Imraan Patel,

Chief Director

Science and Technology for
Socio-Economic Impact .
Department of Science and Technology
SOUTH AFRICA '



SUMMARY OF DISCUSSION

- L TITLE OF THE PROJECT

" Both sides agreed on the recommendations from the science community, that the title of the
Project will be changed {rom “Climate Simulation and Projection for Adaptation Impact in
the Southern African Region™ to “Prediction of Climate Variations and its Application in the
Southern African Region™.

Both sides understand that a diplomatic procedure is necessary to be changed the title of the

Project.

I. MEMORANDUM OF UNDERSTANDING - GOVERNMENT TO
GOVERNMENT | |

The Memorandum of Understanding (hereinafler refeired to'as “MoU™) shown as Annex 1,
was discussed and due to legislative requirements in both countries, this item could not be
finalized.

The anticipated date of signing the government to government MoU would be by the end of
January 2010. The proposed implementation period for the project is three years and would
© commence two months or sooner after the signature of the MoU.

The draft MoU. which stipulates the framework of the Project, will be finalized and signed
by the representatives of the Government of South Afiica and the JICA South Africa Office
after notification of approval for the implementation of the Project by the Department of
Science and Technology and JICA Headquarters.

I11. PROPOSED PLAN OF OPERATION

The proposed Plan of Operation (hereinafter referred to as “PO”) for the whole project
period as shown in Annex 5 was noted. The activities of the Project are subject to change
within the scope of the MOU with mutual consultation when necessity arises in the course of

implementation of the Project.
IV. PROJECT IMPLEMENTATION

(1) The South African side will be coordinated by the Applied Centre for Climate and Earth
System Studies (ACCESS)

(2) The Japanese side will be coordinated by the Japan Agency for Marine-Earth Science
and Technology (JAMSTEC)

Y
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ACCESS will be the main counterpart agency, and ACCESS shall be responsible for
coordinating the South African research consortium which consists of CSIR, University of
Pretoria. University of Cape Town, the South African Weather Service, the Water Research
Commission and the Agricultural Research Council to achieve the objectives of this Project.
JAMSTEC shall be responsible for coordinating the Japanese research consortium which
consists of JAMSTEC and University of Tokyo to achieve the objectives of this project.

V. ARRANGEMENTS WITH REGARDS TO INSTITUTIONAL
COLLABORATION

Both sides recommend that the relevant research institutions align their formal collaboration
agreements to reflect the Implementation Plan of the Project. The anticipated date of signing
the gbx-trnnmﬂl to government MoU would be by the end of January 2010. The proposed
implementation peried for the project would commence two months or sooner after the
signature of the MoU.

VL OTHERS

1. Science and Technology Research Partnership for Sustainable Development

The South African side noted that the Project is implemented on the Japanese side under the
Science and Technology Research Partnership for Sustainable Development (SATREPS)'
promoted in collaboration between JICA and Japan Science and Technology Agency
(hereinafter referred to-as “JST™).

The Japanese side noted that this project on the South African side will be implemented and
managed by ACCESS which is a Centre of Excellence within the South African National
System of Innovation.

JICA will take measures for the technical cooperation such as dispatch of Japanese experts,
provision of equipment and training of personnel. and other support related to the Project in
South Afiica. JST will support the Japanese research institutes and researchers for the

Project activities in Japan.

2. Working Group List _
The joint list reflecting both South African and Japanese scientists (Annex 4) as

recommended by the science community was discussed and will be confirmed by the latest
end of October 2009,

I Science and Technology Research Parthership for Sustainable Development (SATREPS) aims to develop
new technology and its applications for 1ackling global issues, and also aims at capacity development of

researchers and research institutions in both countries

LW )
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3. Dispatch of Program Coordinator

The Japanese side praposed the dispatch of a Japanese Program Coordinator to the Project.
The South African side indicated their concem in terms of the creation of parallel project
implementation units and it was agreed that a Japanese Programme coordinatorlwouldrbe
accepted based on such a person participating in the research programme in addition to the
coordination functions. Such a distribution should be on a 50/50 basis. In addition it was
agreed that the Terms of Reference for such a coordinator would be shared with South Africa
in order to ensure proper inclusion of such a person into the Master Plan by the South '

African research consortium.

4. Discussion on Annexes ‘

41 ANNEX 1 DRAFT MEMORANDUM OF UNDERSTANDING (MOU)

The South African side provided comment on the draft MoU and it was agreed that the
Japanese side would respond to these comments by the end of September 2009, as well as
the reconsideration and possible exclusion of Article II 6(3), 7(1-3) and annexure IIl
*Privileges. Exemption and Benefits for JICA Experts’.

Final comment on the MoU should be done by 30 October 2009 in order to facilitate the
legal process in both countries by no later than the end of January 2010.

4.2 ANNEXES 2, 3,4 and 5

Annexes 2. 3. 4 and 3 need to be finalized by the South African research consortium in
consultation with the Japanese research consortium by not later than 15 October 2009.
ANNEX 2 PROPOSED MASTER PLAN (including activities and indicators)
ANNEX 3 PROPOSED ORGANIZATIONAL CHART OF THE PROJECT
ANNEX 4 PROPOSED WORKING GROUP LIST

ANNEX 5 PROPOSED PLAN OF OPERATION (PO)



ANNEX 1

DRAFT MEMORAMDUM OF UNDERSTANDING
BETWEEN THE JAPANESE GOVERNMENT
AND THE GOVERNMENT OF THE REPUBLIC OF SOUTH AFRICA
ON JAPANESE TECHNICAL COOPERATION FOR
PREDICTION OF CLIMATE VARIATIONS AND ITS APPLICATION IN THE
SOUTHERN AFRICAN REGION

Japan laternational Cooperation Agency (hereinafter referred to as “JICA™) had a

series of discussions through JICA office in the Republic of South Aftica (hereinafter

referred to as “South Africa™) with the Department of Science and Technology and South

African authorities with respect to desirable measures to be taken by JICA and authorities

concerned in the South African Government for the successful implementation of the

Project for Prediction of Climate Variations and its Application in the Southern African

Region (hereinatter referred to as “the Project”).
As a result of the discussions. JICA and the South African Department of Science and

Technology agreed as follows.

Pretoria, ++th, +-+++, 204+

Mr. Ono Shuji

Chief Representalive

HCA South Africa Office

Japan International Cooperation Agency
JAPAN

Republic of South Africa



L. COOPERATION BETWEEN JICA AND THE GOVERNMENT OF SOUTH
AFRICA ON PREDICTION OF CLIMATE YARIATIONS AND ITS APPLICATION
IN THE SOUTHERN AFRICAN REGION

1 The Government of South Africa will implement the Project in cooperation with JICA.
2 The Project witl be implemented in accordance with the Master Plan, attached as Annex

I1. MEASURES TO BE TAKEN BY JICA

In accordance with ihe laws and regulations in force in Japan, JICA will take, at its own
expense. the {ollowing measures according to the normal procedures of its technical
cooperation scheme. ' '

1. DISPATCH OF JAPANESE EXPERTS

JICA will provide the services of the Japanese Experts. The Japanese Experts, who will take
part in the Project. will be dispatched several times a year during the Project period.

Al the beginning of each Japanese fiscal year (JFY), JICA will provide the plan of
dispatching experts. ‘

2. PROVISION OF MACHINERY AND EQUIPMENT
JICA will provide such machinery. equipment and other materials (hereinafter referred to as
“the Equipment”) necessary for the impleméntation of the Project as listed in Annex IL

3. TRAINING. RESEFARCH AND NETWORKING ACTIVITIES OF SOUTH
AFRICAN PERSONNEL IN JAPAN
JICA will receive the South African personnel connected with the Project for technical

training in Japan.

I1I. MEASURES TO BE TAKEN BY THE GOVERNMENT OF THE REPUBLIC OF
SOUTH AFRICA

1. The Government of South Africa will endeavor self reliant operations of the Project
in order for the Project to be sustained during and after the period of Japanese technical

cooperation. through full and active involvement in the Project by all related authorities,

beneficiary groups and institutions.

6
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2. The Government of South Africa will ensure that the technologies and knowledge
acquired by the South African nationals as a result of the Japanese technical cooperation
will contribute (o the economic and social development of South Africa. '

3. The Government of South Africa will grant in South Africa privileges, exemptions
and benefits to Japunese experts referred to in II-1 above and their families, which are no
less Tavorable than those accorded to experts of a similar dispensation of third countries -

working in South Afiica.

4.  The Government of South Africa will ensure that the Equipment referred to in J1-2
above will be utilized effectively for the implementation of the Project after consultation

with the Japanese experts referred to in II-1.

5. The Government of South Africa will endeavor that the knowledge and experience
acquired by the South Afiican personnel from technical training in Japan will be utilized

effectively in the implementation of the Project.

6. Inaccordance with the laws and regulations in force in South Affrica and subject to
the availability ol resources, the Government of South Africa will take necessary
measures to provide at its own expense;
(1) Services ol the South African counterpart personnel and administrative
personnel referred to in Annex IV;
(2} Office space and its facilities provided for the project
(3)  Supply or replacement of machinery, equipment, instruments, vehicles, tools,
spare parts and any other materials necessary for the implementation of the

Project other than the Equipment provided by JICA under II-2 above ;

7.  Inaccordance with the laws and regulations in force in South Africa and subject to
the availability of resources, the Government of South Africa will take necessary

measures to meet: ' .
(1)  Expenses necessary for transportation within South Africa of the Equipment
referred to in 11-2 above as well as for the installation, operation and maintenance

thereaf®
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(2)  Customs duties. internal taxes and any other charges, imposed in South Africa on
the Equipment referred to in [1-2 above ; and

-

(3} Running expenses necessary for the implementation of the Project.

Iv. ADMINISTRATION OF THE PROJECT

1. Representative {rom DST, as the Project Director, will bear overall responsibility for

the administration and implementation of the Project,

2. Representative of ACCESS, as the Project Manager, will be responsible for the
managerial and technical matters of the Project.
3. The Japanese and South African Team Leaders will provide necessary

recommendations and advice to the Project Director and the Project Manager on any

matters pertaining to the implementation of the Project.

4. The Japanese experts will give necessary technical guidance and advice to the South
African counterpart personnel on technical matters pertaining to the implementation

of the Project.

5. For the effective and successful implementation of technical cooperation for the
Project. a Joint Coordinating Committee will be established whose functions and
composition are described in Annex VI.

V, JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the South African Government and
JICA. at the middle and during the last six months of the term of the Project in order to
examine the level ot achievement. ‘

Note: Representative(s) of Japan Science and Technology Agency (hereinafter referred to
as “JST™) may join the joint evaluation

VI, CLAIMS AGAINST JICA EXPERTS

The Government of South Africa undertakes to bear claims, if any arises, against the

/ a



Japanese experts engaged in technical cooperation for the Project resulting from, occurring
in the course of. or otherwise connected with the discharge of their official functions in
South Africa except for those arising from the willful misconduct or gross negligence of the

Japanese expeits.
VII. MUTUAL CONSULTATION

. There will be mutual consultation between JICA and the Governiment of South Africa on any ‘

major issues arising from. or in connection with the Attached Annexes.

VIlI. MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR
THE PROJECT

For the purpose of promoting support for the Project among the people of the South Africa
Government will take appropriate measures to make the Project widely known to the people
of South Africa.

IX. TERMS OF COOPERATION

The duration of the technical cooperation for the Project under this Attached Annexes will
be for three vears and will commence not later than two months from the day of signing the
MOL,

X. OTHERS

Both sides agreed that necessary information and data for smooth implementation of the

Project shall be shared among members of the Project.

ANNEX I MASTER PLAN

ANNEX II LIST OF MACHINERY AND EQUIPMENT

ANNEX IH PRIVILEGES, EXEMPTIONS AND BENEFITS FOR JICA
EXPERTS

ANNEX 1V LIST OF SOUTH AFRICAN COUNTERPARTS AND
ADMINISTRATIVE PERSONKNEL

ANNEX'Y LIST OF OFFICE SPACES AND FACILITIES

ANNEX VI JOINT COORDINATING COMMITTEE

ANNEX VIl  PLAN OF IMPLEMENTATION



ANNEX | MASTER PLAN

1. Projeet Purpose:

A new seasonal climate prediction system is developed, which can be applied to
management of environmental problems in the Southern African Region.

2. Project Outputs

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

Region is evaluated.

(2) Seasonal climate prediction for the southern African region becomes available by use of
an ocean-almosphere coupled general circulation model.

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

(4) A prototype ol 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.

10



ANNEX II LIST OF MACHINERY AND EQUIPMENT

Equipment. machinery. instruments, tools and materials, which are necessary for the Project
is listed as below,

(1) raid systems
(2} computers
(3) meteorological stations for validations of the regional model.

(4) fee for using supercomputer

Notc;:

1) The above-mentioned equipment is limited to those which are indispensable for the
transfer of technology by the Japanese Experts.

2) Content. specifications. and quantity of the equipment will be decided through mutual
consultations.

H



ANNEX I PRIVILEGES, EXEMPTIONS AND BENEFITS FOR JICA EXPERTS

In case JICA dispatches experts, the Government of South Africa shall:

(1)(a) exempt the experts from taxes including income tax, and fiscal charges imposed on
or in connection with salaries and any allowances remitted to them from abroad;

(b} exempt the experts and their families from consular fees, taxes including customs duties
and fiscal charges as well as from the requirements of obtaining import license and
certificate of foreign exchange coverage, in respect of the importation of:

(1) luggape: '

(ii) personal effects. household effects and consumer goods; and

(iii) one motar vehicle per expert. and per family of the expert assigned to stay in South

Aftica:

(¢) exempt the experts and their families who do not import any motor vehicle into South
Africa from taxes bicluding value added tax and fiscal charges in respect of the local

purchase of one motor vehicle per expert. and per family of the expert; and

(d) exempt the experts and their families from the registration fee of the motor vehicles

mentioned in {b) (iii} and (c).

(2)X(a) provide at its own expense suitable office and other facilities including telephone and
facsimile services necessary for the performance of the duties of the experts as well as to

bear the expenses for their operation and maintenance;

(b) bear expenses of the experts for:

(i) daily transportation to and from their place of work: and

(ii) their official correspondence; and

(c) provide the convenience for receiving medical care and facilities for the experts and

their families.

(3)(a) permit the experts and their families to enter, leave and sojourn in South Africa for
the duration of their assignment therein, offer them the convenience for procedures of alien’
registration requirements, and exempt them from consular fees;

(b) issue identification cards to the experts to secure the cooperation of all govermnental

organizations necessary for the performance of their duties;

(c) offer the experts and their families the convenience for acquisition of car driving

license: and

{d) carry out other measures necessary for the performance of the duties of the experts.

12



ANNEX 1V LIST OF SOUTH AFRICAN AND JAPANESE
COUNTERPARTS(C/P) AND ADMINISTRATIVE PERSONNEL(ADM)

In the event of transfer / posting or retirement of counterpatt personnel from both sides,

his/her successor will be designated by respective organizations immediately.



ANNEX YV LIST OF OFFICE SPACES AND FACILITIES

1. The building and facilities necessary for the performance of duties by the Japanese
Experts including head office space in ACCESS, office space in University of Cape
Town. University of Pretoria and the Center for High Performance Computing (CHPC)
and others if necessary.

2. Other facilities mutually agree upon as necessary.

14



ANNEX VI JOINT COORDINATING COMMITTEE

1. Functions
A lJoint Coordinating Committee will be organized. The committee meeting will be
held at least once a year in February and whenever the need arises.
The functions of the Committee are as follow.
(1} To supervise the annual work plan of the Project in line with the Plan of Operations.
(2) To review the annual and overall progress of the Project and to evaluate the
accomplishment of the annual targets and achievement of the objectives.
(3} To find out proper ways and means for solution of the major issues arising from or in
connection with the Project.

{(4) "To advise on the revision for the annual work plan.

2. Composition of the Committee
(1) Chairperson
- Representative of Applied Centre for Climate and Earth System Studies (ACCESS)
(2) Members
a. South African Side
-Project Director: DST
-Project Manager: ACCESS
-Project Leader
-Group Leaders of the Project

b. Japanese Side
-Representative(s) of JICA South Africa Office
-Project Leader
-Other Japanese experts
~-Member(s) of missions dispatched by JICA
-Representative(s) from JAMSTEC

¢. The committee can invite observer(s) as the need requires such as JST and the

Japanese Embassy

15
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ANNEX 2 TENTATIVE MASTER PLAN (including activities and indicators)

1. Project Purpose: _
A new seasonal climate prediction system is developed, which can be applied to

management of environmental problems in the southern African region.

Indicators (tentative)
« Dynamical climate prediction results are included in the existing environmental data

dissemination system for societal as well as scientific use.

2. Project Outputs and Indicators

(1) Predictability of the Subtropical Dipole Mode and its influence on the southern Afiican
region is evaluated.

[ndicators (tentative)

« More than three scientific research papers are accepted by peer reviewed international
journals.

(2) Seasonal climate prediction for the southern African region becomes available by use of
an ocean-atmosphere coupled general circulation model.

Indicators (tentative)

» Seasonal prediction products based on SINTEX-F are posted on the web site of ACCESS
and JAMSTEC.

s At least one scientitic research paper is accepted by a peer reviewed international journal.

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

Indicators (lentative)

» More than one scientilic research papers are accepted by peer reviewed international

journals.

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

Indicators (teniative)

= A report describing how the existing early prediction systems are augmented by-
incorporating new prediction results is published.

« Access to the augmented system is established.



(5) Network for scientists involved in climate variations research is strengthened in the
Southern African Region.

Indicators {lentative)

= At least one international event is organized every year.
« At least one specialist seminar series per year is given by scientists from Japan in South
Afiica.

3. Activities

(1-1) Using observationa) data and outputs from an ocean general circulation model, the
onset and decay mechanisms of the Subtropical Dipole Mode in the South Indian
Ocecan are clarified. 1n particular. the relation with other climate modes is examined.

(1—23 Influences of the Subtropical Dipole Mode in the South Indian Ocean are investigated.
Differences among events are also examined.

(1-3) Similar analyses [or the Subtropical Dipole Mode in the South Atlantic Ocean are
conducted.

(1-4) Skills to simulate the Subtropical Dipole Mode in about 20 coupled models that is used
by IPCC are examined in comparison with observational data.

(1-5) Skills of these coupled models to simutate influences of the Subtropical Dipole Mode
on the southern Afiican region are examined in comparison with observational data.

(1-6) 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.

(1-7) 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
fong in advance and how accurately can we predict them.

(1-8) Causes of differences in the prediction skills among each Subtropical Dipole Mode

event are examined,

(2-1) Using the Earth Simulator, ensemble prediction experiments of the SINTEX-IF model
are conducted every month for seasonal prediction up to one-year lead.

(2-2) Figures for the web site are prepared from outputs of ensemble prediction experiments.

(2-3) Datasets used in the regional model are collected by the scientists in RSA.

(2-4) The regional model for the Southern African region (Limpopo and/or Western Cape) is
developed.

(2-5) Using the reanalysis data as the boundary condition for the regional model,

downscaling for the southern African region is conducted,

17



(2-6) Using outputs from the SINTEX-F model as the boundary condition for the regional
model, downscaling for the southern African region is conducted.

(2-7) Using outputs from the ensemble prediction experiments of the SINTEX-F model as
the boundary condition. downscaling prediction experiment for the southern African
region is conducted.

(2-8) Outputs from dewnscaling prediction experiments are analyzed to prepare figures for
the web page.

(2-9) A model for seamless downscaling is developed using the Earth Simulator.

(3-1) Model climatology obtained from the CGCM in RSA and three versions of UTCM
(University of Tokyo Coupled Model) are compared with observational data.

(3—?.); Simulated interannual variations, especially influences of the Subtropical Dipole
Mode. El Nino/Southern Oscillation. and Benguela Nifio on the southem African
region. in the CGCM in RSA and three versions of UTCM are compared with
observational data.

(3-3) UTCM is implemented in RSA by those who learned UTCM in Japan, with helps from
Japanese rescarchers sent to RSA.

(3-4) Seasonal variations in albedo are examined using observational data.

(3—5) The atmospheric component of UTCM. which is called FrAM, is integrated using three
different kinds ol cumulus conveetion schemes. The seasonal variation of albedo in
each experiment is examined and compared with the observational data.

(3-6) Based on above result. what controls maximum sea surface temperature is examined.

(4-1) Using outputs from past ensemble hindcast model} experiments of the SINTEX-F
model. impacts {rom predictions of climate variations are evaluated.

(4-2) Predictions obtained in 2-1 are posted on the project web site, and the system that
updates the above predictions is constructed.

(4-3) Regional predictions obtained in 2-2 are posted on the project web site and other
disseminating media. and the system that updates the above predictions is
constructed. _

(4-4) A set of mathematical sub-models that can combine prediction variables of climate
variations and transfer them to a final output in a necessary form is constructed asa
part of the systen.

(4-5) The existing ear]y prediction systems are augmented by incorporating abové outputs.

(5-1) Annual international scientific event is co-hosted.
(5-2) Exchanges of scientists to participate in technical workshops and seminars take place.

18
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(5-3) The participation of outstanding South African and Japanese researchers in the project

is encouraged.

19



ORGANIZATION CHRAT OF THE PROJECT

ANNEX3
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ANNEX4 TENTATIVE WORKING GROUP LIST

Souh Afica Jepan
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2. BREAHRE (MOU)
F:E77UATCIE. HEBEER (R/D) OZEEMOU &L

MEMORANDUM OF UNDERSTANDING
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENC
AND
THE GOVERNMENT
OF THE REPUBLIC OF SOUTH AFRICA
THROUGH THE
DEPARTMENT OF SCIENCE AND TECHNOLOGY
ON
JAPANESE TECHNICAL COOPERATION
FOR
PREDICTION OF CLIMATE VARIATIONS
AND
ITS APPLICATION
IN THE
SOUTHERN AFRICAN REGION



PREAMBLE

Japan International Cooperation Agency (hereinafter referred to as “JICA”) had a series of
discussions through the JICA office in the Republic of South Africa (hereinafter referred to
as “South Africa™) with the Department of Science and Technology and South African
authorities with respect to desirable measures to be taken by JICA and authorities
concerned in South Africa for the successful implementation of the Project for Prediction
of Climate Variations and its Application in the Southern African Region (hereinafter
referred to as “the Project™).

As a result of the discussions, JICA and the South African Department of Science and
Technology agreed to recommend to their respective Governments the following matters:

L. COOPERATION BETWEEN JICA AND THE GOVERNMENT OF SOUTH
AFRICA ON PREDICTION OF CLIMATE VARIATIONS AND ITS APPLICATION
IN THE SOUTHERN AFRICAN REGION

I. The Government of South Africa will implement the Project in cooperation with JICA.

2. The Project will be implemented in accordance with the Master Plan, attached as Annex
L

II. MEASURES TO BE TAKEN BY JICA

In accordance with the laws and regulations in force in Japan, JICA will take, at its own
expense, the following measures according to the normal procedures of its technical
cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS

JICA will provide the services of the Japanese Experts. The Japanese Experts, who will
take part in the Project, will be dispatched several times a year during the Project period.
At the beginning of each Japanese fiscal year (JFY), JICA will provide the plan of
dispatching experts.

2. PROVISION OF MACHINERY AND EQUIPMENT X
JICA will provide such machinery, equipment and other materials (hereinafter referred to

as “the Equipment™) necessary for the implementation of the Project as listed in Annex II.

3. TRAINING RESEARCH AND NETWORKING ACTIVITIES OF SOUTH
AFRICAN PERSONNEL IN JAPAN
JICA will receive the South African personnel connected with the Project for technical

12



training in Japan.
IIl. MEASURES TO BE TAKEN BY THE GOVERNMENT OF SOUTH AFRICA

1. The Government of South Africa will endeavor self reliant operations of the
Project in order for the Project to be sustained during and after the period of Japanese
technical cooperation, through full and active involvement in the Project by all related
authorities, beneficiary groups and institutions.

2. The Government of South Africa will ensure that the technologies and knowledge
acquired by the South African nationals as a result of the Japanese technical cooperation
,will contribute to the economic and social development of South Africa.

3. The Government of South Africa will grant in South Africa privileges, exemptions
and benefits to Japanese experts referred to in II-1 above and their families, which are no
less favorable than those accorded to experts of a similar dispensation of third countries
working in South Africa, as provided for in the "Agreement on Technical Cooperation
between the Government of Japan and the Government of the Republic of South Africa"
which is currently under discussion.

4. The Government of South Africa will ensure that the Equipment referred to in [I-2
above will be utilized effectively for the implementation of the Project after consultation
with the Japanese experts referred to in II-1.

5. The Government of South Africa will endeavor that the knowledge and experience
acquired by the South African personnel from technical training in Japan will be utilized
effectively in the implementation of the Project.

6.  Inaccordance with the laws and regulations in force in South Africa and subject to
the availability of resources, the Government of South Africa will take necessary
measures to provide at its own expense;
(1) Services of the South African counterpart personnel and administrative
personnel referred to in Annex I1I;
(2)  Office space and its facilities provided for the project referred to in Annex IV;
(3) Supply or replacement of machinery, equipment, instruments, vehicles, tools,
spare patts and any other materials necessary for the implementation of the
Project other than the Equipment provided by JICA under II-2 above ;



7. In accordance with the laws and regulations in force in South Africa and subject to
the availability of resources, the Government of South Africa will take necessary
measures to meet:

(1) Expenses necessary for transportation within South Africa of the Equipment
referred to in II-2 above as well as for the installation, operation and
maintenance thereof:

(2) Customs duties, internal taxes and any other charges, imposed in South Africa
on the Equipment referred to in II-2 above ; as provided for in the "Agreement
on Technical Cooperation between the Government of Japan and the
Government of the Republic of South Africa”" which is currently under

* discussion and -
(3) Running expenses necessary for the implementation of the Project.

IV. ADMINISTRATION OF THE PROJECT

1. The Director: Climate Change and Biodiversity the Department of Science and
Technology (DST), as the Project Director, will bear overall responsibility for the
administration and implementation of the Project.

2. The Manager: Coasts & Oceans Competence Area from ACCESS, as the Project
Manager, will be responsible for the managerial and technical matters of the

Project.

3. The Japanese and South African Team Leaders will provide necessary
recommendations and advice to the Project Director and the Project Manager on
any matters pertaining to the implementation of the Project.

4.  The Japanese experts will give necessary technical guidance and advice to the
South Aftican counterpart personnel on technical matters pertaining to the

implementation of the Project.

5. For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordinating Committee will be established whose functions and
composition are described in Annex V. '

V. JOINT EVALUATION
1. Evaluation of the Project will be conducted jointly by the Government of South

Africa and JICA, at the middle and during the last six months of the term of the
Project in order to examine the [evel of achievement.



2. Representative(s) of Japan Science and Technology Agency (hereinafter referred to
as “JST™) may join the joint evaluation

VI CLAIMS AGAINST JICA EXPERTS

The Government of Souih Africa undertakes to bear claims, if any arises, against the
Japanese experts engaged in technical cooperation for the Project resulting from, occurring
in the course of, or otherwise connected with the discharge of their official functions in

South Africa except for those arising from the willful misconduct or gross negligence of

the Japanese experts.
VII. MUTUAL CONSULTATION

There will be mutual consultation between JICA and the Government of South Africa on
any major issues arising from, or in connection with this Memorandum of Understanding.

- VIII. MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR
THE PROJECT

For the purpose of promoting support for the Project among the people of the Republic of
South Affica, the Government of the Republic of South Africa will take appropriate

measures to make the Project widely known to the people of South Africa.

IX. TERMS OF COOPERATION
The duration of the technical cooperation for the Project under this Memorandum of

Understanding will be for three years and will commence not later than two months from
the day of signing this Memorandum of Understanding,.

X AMENDMENT

This Memorandum of Understanding may be amended by mutual consent of the Parties.

XL, OTHERS

Both sides agreed that necessary information and data for smooth implementation of the
Project shall be shared among members of the Project.



ANNEX 1 MASTER PLAN

ANNEX 11 LIST OF MACHINERY AND EQUIPMENT

ANNEX III LIST OF SOUTH AFRICAN COUNTERPARTS AND JAPANESE
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ANNEX IV LIST OF OFFICE SPACES AND FACILITIES

ANNEX V JOINT COORDINATING COMMITTEE

ANNEX VI TENTATIVE PLAN OF OPERATION
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ANNEX 1 MASTER PLAN

1. 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.

Indicators-
* Dynamical climate prediction results are included in the existing environmental data

dissemination system for societal as well as scientific use.

2. Project Outputs and Indicators

(1) Predictability of the Subtropical Dipole Mode and its influence on the Southern African
region is evaluated. '

Indicators
» More than three scientific research papers are accepted by peer reviewed international

journals.

(2) Seasonal climate prediction for the southern African region becomes available by use
of an ocean-atmosphere coupled general circulation model.

Indicalors
» 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.

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

Indicators
*» More than one scientific research paper are accepied by peer reviewed international

journals.

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

Indicators

« A report describing how the existing early prediction systems are augmented by .
incorporating new prediction results is published.

+ Access to the augmented system is established.

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

Southern African Region.



Indicators (tentative)

= At least one international event is organized every year.
= At least one specialist seminar series per year is given by scientists from Japan in South

Africa or vice versa.
3. Activities

(1-1) Using observational data and outputs from an ocean general circulation model, the
onset and decay mechanisms of the Subfropical Dipole Mode in the South Indian Ocean
and South Atlantic Ocean are clarified. Possible relations with other climate modes (e.g.
Southern Annuiar Mode) are also examined.

(1-2) Influences of the Subtropical Dipole Mode in the South Indian and South Atlantic
Oceans are investigated, including the impacts on the Aguihas and Benguela systems.
Differences among events are also examined.

(1-3) Skills to simulate the Subtropical Dipole Mode in about 20 coupled models that is
used by IPCC are examined in comparison with observational data.

(1-4) 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.

(1-5) After selecting coupled models with high skills, mechanisms for long term variation
associated with natural variability and global warming in the Subtropical Dipole Made are
clarified.

(1-6) Using outputs from ensembie 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.

(1-7) Causes of differences in the prediction skills among each Subtropical Dipole Mode

event are examined.

(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 models are used for comparisons with
SINTEX-F runs.

(2-2) Studies on rainfall pattems 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.

(2-3) The WRF and C-CAM models are loaded on a bigger computer (CHPC in Cape
Town) and first seasonal forecast simulations over the Limpopo Provinee are performed.
This system is designed to run on a routine basis at the beginning of each month. , Here,
the WRF, PRECIS, and stretched grid GCM simulations, forced by the AOGCM output,



are included in the multi-model seasonal forecasting analysis framework.

(2-4) For comparison, existing statistical downscaling methods are applied.

(2-5) A model for seamless downscaling targeted at the Western Cape Province is
developed using the Earth Simulator.

(3-1) Muiti-model comparison between the developed CCAM + Ocean, CAM-EULAG +
Ocean models run in RSA, with the UTCM in a common experiment design is conducted
and model results are validated against observational data. A

(3-2) The three atmosphere-ocean coupled general circulation models (AOGCMs) 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, etc.) and the; Southern Africa Region.

(3-3) Seasonal variations in albedo are examined using observational data.

(3-4) Roles of land-surface forcing in relation to ocean forcing are examined with the three
AOGCMs, especially with regards to vegetation specification, albedo, and soil moisture
(3-5) The UTCM code is released to the South African partners for further simulations
based on the outcomes of the above experiments.

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

(3-7) Based on the results of the above simulations, what controls sea surface temperature

is examined.

(4-1) Using outputs from past ensemble hindcast model experiments of the SINTEX-F
model, impacts from predictions of climate variations are evaluated.

(4-2) Seasonal predictions from global models are posted on the project web site, and the
system that updates the above predictions is constructed.

(4-3) Regional predictions are posted on the project web site and other disseminating
media, and the system that updates the above predictions is constructed.

(4-4) A set of mathematical sub-models that can combine prediction variables of climate
variations and transfer them to a final output in a necessary form is constructed as a part of
the system.

(4-5) The existing early prediction systems are augmented by incorporating above outputs.

(5-1) Annual international scientific event is co-hosted.
(5-2) Exchanges of scientists to participate in technical workshops and seminars take place.
(5-3) The participation of outstanding South African and Japanese researchers and students

in the project is encouraged.



ANNEX 11 LIST OF MACHINERY AND EQUIPMENT

Equipment, machinery, instruments, tools and materials, which are necessary for the
Project are listed as below.

(1) raid systems

(2) computers

(3) meteorological stations for validations of the regional model.
(4) fee for using supercomputer

Note:

1) The above-mentioned equipment is limited to those which are indispensable for the
transfer of technology by the Japanese Experts.

2) Content, specifications, and quantity of the equipment will be decided through mutual

consultations.



ANNEX I  LIST OF SOUTH AFRICAN COUNTERPARTS AND JAPANESE
EXPERTS

) South Africa Japan
Group Work Head of Work Group Head of Work Group
1 i Predictability of the Subtropical Dipole Dr Juliet Hermes Dr Swadhin K. Behera
rf?icf;;n;e];c:::?: :nguc;?e}jhe Southern Dr Chris Reason Dr Torroki Tozuka
Dr Nicolas Fauchereau Dr Jing-Jia Luo
Dr Mathieu Rouault Dr Ingo Richter
2 Post-docs Dr Wataru Sasaki
2 PhD students
2 Seas;mal c];rr_nate _pref:lict'i)on for the Prof Bannes Rautenbach Dr Keiko Takahashi
souten Atcan reion bwomes . [Dr Wil Lndman | DrSvadiin et
coupled general circulation model: Prof Bruce Hewitson Dr Ryo Onishi
Dr Mark Tadross Dr Takeshi Sugimura
Dr Babatunde Abiodun Dr Yuya Baba
2 Post-docs Dr Shinichiro Kida
2 PhD Students ) Dr Yosuke Yamashiki
. Sr Jayanthi V. Ratnum
3 | Ocean-atmosphere  coupled  general | Prof George Phitander Prof Toshio Yamagata
circulation models are improved Dr Babatunde Abiodun Dr Torroki Tozuka
Dr Francois Engelbrecht Mr Yushi Mbrioka
Ms Marie-Jane Kgatuke Ms Junko Moriyama

Prof Chris Reason

Dr Mathieu Rouault

4 | Aprototype of early prediction system for Dr Hirofumi Sakuma

mitigating impacts of abnormal weather is

developed and implemented. Dr Yasumasa Miyazawa

Dr Masami Nonaka

Dr Mototaka Nakamura

1o be developed in second Dr Varlamov Sergey

Yyear Dr Hidenori Aiki

Dr Kotaro Takaya

Dr Hitoshi Tamura

Dr Toru Myama

Dr Ruchao Zhang

5 | Network for scientists involved in climate | Dr Neville Sweijd Prof Toshio Yamagata

variations research is sirengthened in the

southern African region Prof George Philander Other team members

QOther team members

In the event of transfer / posting or retirement of counterpart personnel from both sides,

his/her successor will be designated by respective organizations immediately.




ANNEX IV LIST OF OFFICE SPACES AND FACILITIES

1. The building and facilities necessary for the performance of duties by the Japanese
Experts including head office space in ACCESS, office space in University of Cape
Town, University of Pretoria and the Center for High Performance Computing (CHPC)
and others if necessary.

2. Other facilities will be mutually agree upon as necessary.

ANNEX 'V JOINT COORDINATING COMMITTEE

1. Functions
~ AlJoint Coordinating Committee will be organized. The committee meeting will be
held at least once a year in February and whenever the need arises. .
The functions of the Committee are as follows.
(1) To supervise the annual work plan of the Project in line with the Plan of Operations.
(2) To review the annuval and overall progress of the Project and to evaluate the
accomplishment of the annnal targets and achievement of the objectives.
(3) To find out proper ways and means for solutions of the major issues arising from or
in connection with the Project.
(4) To advise on the revision for the annual work plan.

2. Composition of the Committee
(1) Chairperson
- Representative of Applied Centre for Climate and Earth System Studies (ACCESS)
(2) Members
a. South African Side
-Project Director: DST
-Project Manager: ACCESS
-Project Leader
-Group Leaders of the Project

b. Japanese Side
~Representative(s) of JICA South Africa Office
-Other Japanese experts
-Member(s) of missions dispatched by JICA
-Representative(s) from JAMSTEC

¢. The committee can invite observer(s) as the need requires such as JST and the

Japanese Embassy
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