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1.0 5| &
1.0 RECITALS

LTRSS AR LT ST I E I*]frfi'iﬁj\¥)3ﬁ AT IR MEBORAR Y 305%F, i
LT SRk, EULG PSWI ERIRF EFAp, “—F" RIBRFHLIT, “BHF” ZEH
AMZLTF.

Party A and B agree that Party A entrusts Party B to provide technical service to Party Aon a

best efforts basis, regarding this project and conclude the following clauses. In this PSW1, “one
Party” shall refer to Party A or B, and “both Parties” refer to Party A and B.

208
2.0. DEFINITIONS

FRAEX X BHEPE, FIHEENRIENEFTLUTEX:

Unless the context otherwise requires, the following words and expression shall have the
following meanings:
“TAMU” /&5 __Texas A&M University. College Station, Texas .
“TAMU” means Texas A&M University, College Station, Texas,

“QUC” Rt BRI

“QUC” means_Ocean University of China.

3.0 BEARBREBREN
3.0 TECHNICAL SERVICE ENTRUSTED MATTERS

3.0 EERANH

3.1 Background

OUC il TAMU W)3LiRE i Ek g AR IR i Fr et A g MM B S AR 2 B RV R R AR
$ I EEIREG E’JE% Heksk. ATRABITHSERSG G ARMINEREZT AR
1877 4 AR I TN GE /1, LA B3R T3 i B AR A4 e S i BE SR N SR F) FRANEE 7, RO HLA4
HEREE T — &5 ““‘%IEHEA,E“JT“ N, XEHRAFERN T REFNESRRAEMXER
FE ETRARE 4R RG0S FE o Rk iT Sl T 00, KRR SRR LUk
PIRFNRBEHEER R RN, EXN T RRES TN REEHRERRER, OUCH
TAMU #XAEALRERMERN. TAMU £S5 oUC — BRI X RSN A T
%*"' X IW KR FRBE T, FlinhEhsgE. BE. EREMEHREXELLKE
PRES K TE PR B EHE X . OUC #1 TAMU iRV X/ X 3 bR & Goiii e\ 5 3L [6] s BR
F4HE\ (CESM, — 1M R2E/. BRI ESHXEPTF RN, PIREREER
FIHBER ARGttt R4 7 XLk, fxi‘&*ﬁi&ﬂnﬁ SRR SN R AR ENEE
D) #iTRes. EHIMEANESER— MRS ERTN, XSRS
HMAE R TIRERRGHRERGEH R I OUC 1 TAMU, [FIf#xtEpaEE 2z shasa
Iz W 5 B i

OUC and TAMU share the understanding that the sustainability of Earth’s natural resources and
the interfaces between natural processes and humankind are significant global challenges for the
next several decades. Both institutions are actively engaged in research on pressing issues

pertaining to the understanding and modeling of complex Earth system processes at both global
and regional scales in order to improve our capability to predict natural and forced variability of
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the climate system and its impact. Both QUC and TAMU share a common interest in
development of a regional coupled model to improve the understanding of small-scale Earth
system processes that are critically important for downscaling-scale climate predictions and
projections. Together with the Ocean University of China (OUC), TAMU has successfully
applied the regional modeling approach to several regions of climatic importance, such as

the Chinese Marginal Seas and the Kuroshio along with its extension region in the western
Pacific and the Gulf of Mexico in the western Atlantic sector. OUC and TAMU desire to
integrate this regional earth system model with the Community Earth System Model (CESM) - a
fully-coupled community, global Earth system model that provides state-of-the-art computer
simulations of the Earth’s past, present, and future Earth system and climate states. The
unification of the two modeling approaches require a research alliance which will be beneficial
to Earth system and climate research, not only for OUC and TAMU, but also for the broader
research community in the US and abroad.

3.2 e H
3.2 Area of Cooperation

OUC &5 TAMU AEH E -2 AT B MRS E, FEE2FHTFE FRRNFEARMR
F#afE. BiE, OUCH TAMU B2 hil&=F (MOA) FriRwhsia{Eai4b s iaE
%J*kTﬂ:&‘E’JEsz, Wi iE& MOA @i TAMU BM S R FR.0 (TCCS) it T PSWI

QUC and TAMU have a rich multi-decadal academic collaboration through a successtul dual
Ph.D. degree program between the TAMU Department of Oceanography and the Ocean
University of China. More recently, QUC and TAMU have expanded their interactions through
implementation of a MOA for research collaboration. This recent MOA provides the framework
for this Project Scope of Work (PSW1) and collaboration through the TAMU Texas Center for
Climate Study (TCCS).

TAMU 5 OUC Rfl# &K Z [81&1ER B # R 50 KIS ER F SExy S 3RS R AL Mna B i TRl
ST S, ERERGWEART REMBRAEGRBRMPRETESIRS, FR%R
BT LUS B g BB e SR A E B

This collaboration between Scientists at TAMU and OUC, is for the purpose of improving the

predictability and impact assessment of regional Earth system response to global climate
variability and change for use by decision makers for the betterment of Life on Earth,

HREERRBEERRITR ~ES RERU A, ZHEBLHEEGEBRMX BHLER RS
7, FESHEMTMEENTEARRMNERE Kk g%ﬁ{'ﬂfmmﬁnnﬁﬁﬁf
FERIECEARSL, IRSTUERTAT Rt SR SR T E I R . SERMEAB TR
@%Ek«f:ﬂﬁﬁ r%ﬁﬁﬁ&mXﬁﬁ&ﬁiﬂﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁa

The overall mission of this collaboration is to develop a multi-scale modeling approach by
combining global and regional Earth system models and integrating existing observations for
delivering high-quality and accurate simulations, predictions and projections of regional Earth
system changes at various space and time scales. The objective of this collaboration is to
develop, apply and validate the multi-scale modeling approach in regional coupled model as well
as a data assimilation system.
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3.3 HAT OUC il TAMU B F SFHECEE T 2016 58 7 B &3 £ 8 MOA, R
i MOA 8 1.6 IS, % PW] RiZ#E WA FF A MOA 1384, H52 MOA 253K )
W4y, 1% PW1 7E MOA T H T4 e TERBAT AR

There is now in full force and effect between the Parties through a Memorandum of
Agreement (MOA) for Collaborations between OUC) and TAMU with an effective date of July,
2016. Pursuant to Section 1.6 of the MOA, this PW1 shall be incorporated into and become part
of the MOA and shall be governed by the terms of the MOA. This PW1 is made to authorize
performance of certain work on a Project under that MOA.

34 FHBLTBIERAE T RESFHERIHA | PETHRAAA.
Party A entrusts Party B to use best efforts to conduct activities to attain the deliverables
identified in Attachment 1.

3.5 BRI EENHE | R AENS

CATE BRI 52 K AR BT L T B el 3 P R
Party A agrees that the deliverables identified in Attachment 1 shall be used for the purpose of

scientific research and education and any institute or scientist can use the data freely with
acknowledgement,

Iy

IFRPRSCE R, TR R T

3.6 A e b B A= A R R B FHEASE oUC fyel, TAMUER, BFEHEH OUC
1 TAMU H E-FmdthdE.

Commercial developments, if resulting from this project would consist of collaborations by OUC

and/or TAMU. These developments would require prior written approval of both OUC and
TAMU. |

4.0 EAMRERENE, BR, FRMTELE T
4.0 TECHNICAL SERVICE CONTENTS, REQUIREMENTS, METHODS AND
SCHEDULES

4.1 EARRFRH

4.1 Technical Service Contents

M S RIS (TCCS) 4HER. TCCSHN T 1993 4, FEIRGERKE. A CH
SMEMHRHR. HE. RERHETTHE, ¥ :ﬁa B IR T S e s R E R B RS
B . TCCS MUIAEEAH frEdE: 1) mﬁﬁ*ﬁiﬁﬁé&@@mgﬁﬂu 95 2) BT -4eE
f it T TAERAAA ; 3) ISEURFER TN s R L B A AL B #E T THR Bt Bh: 40 1E
F—PrEdE, MEMRELEELPRS P MEAKRERE. TCCS AWM KE
(TAMU F1 0UC) 2T &1L, @iz PSWI YT OUC 5 TAMU ZERE1E,
H4RHET TAMU 5 NCAR BLFE OUC S&1ERIFFFE WL 43042 TAMU # OUC 2 J4]

PSW1 #HA SR E’]lﬂﬁ%ﬂ%ﬁﬁ, PSW1 2H# TAMU-OUC &{Ehilt — 4.
Texas Center for Climate Study (TCCS) Organization - TCCS was established in 1993 to initiate,
encourage, and support climate related programs in research, education, service and outreach.
Emphasis continues to be placed on activities that may improve the quality of life. Four
fundamental goals of TCCS include: 1) complete fundamental research on climate related issues;
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2) train the next generation work force in climate studies; 3) provide advice and assistance to
agencies, other government units and the private sector regarding the effects of climate change;
and 4) to serve as a focus for public outreach concerning past, present and future climate change.,
TCCS provides the framework for the collaboration between two universities (TAMU and OUC)
and as is established through this PSW1 between TAMU and OUC with supplementary
agreements between TAMU and NCARThis particular document presents the PSW 1 between
TAMU and OQUC as part of the existing TAMU-OUC MOA.

4.1.1 TAMUEOUCE5TF, HHME MERNSTILIE.
4.1.1 TAMU will take the lead in the coordination of the p’[‘D_]ECt with mput from QUC

4.1.2 OUC i TAMU 8 R ZDESF T ~IKHBESW, DEHEEEMHRRA
Tk, BRITiIEHFBES T RS 'ﬁﬂ-%iﬁnmfﬂﬁwﬁ)\yﬂ

4.1.2 Representatives from QUC and TAMU will teleconference [at a minimum]
quarterly to review progress towards meeting annual deliverables. A summary of each
discussion will be circulated to participants and appropriate administrators.

4.1.3 Eir-—AEEHE, PEHTIRBMmE RS, 2R dAHA TAMU. OUC.

NCAR #1 QNLMST AR LL R E /bW 24 el B D1 2R Rk -

4.1.3 An advisory group will be established to provide oversight and project guidance.

This advisory group will consist of representatives from TAMU, OUC, NCAR, and
QNLMST and will include a minimum of two external membets.

5.0 T A R A AT
5.0 TECHNICAL DELIVERABLES

5.1 TAMU $AR3E4T
5.1 TAMU Technical Deliverables

5.1.1. HARARRE
5.1.1. Modeling Technology Development

B AR KR 2T e B B bR S IX 4 B i 1 4 SR A ek (] RUBE SR A
BLAEY B EREHE RERRASETI, S TR EERRNEE
MERLEE SN E R E , BATRHE ~ B EA T H T I REPiEE 5T
iR, FAE E AR BT LT R0 &

A major goal of the modeling technology development is to provide state-of-the-
art modeling capability for high-resolution climate simulations and seasonal to
inter-annual predictions at regional scales. We expect that this effort will be
completed incrementally during the course of the project and the following
modeling products will be delivered at different stage of the project:

“'h.

5.1.1.1 ERERR A HRAR CESM, (1A IR kT X B 50"
AR E . TEIXAXEE R, CESM &R 25H Hil kR4 P
777544 WREF. ROMS 71 CLM i#f7#-&, CUER P OLUE T R&RE
R A R AL XN X3 CESM (R—CESM) B eaida. BRERM

B&E .
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5.1.1.1 A new version of CESM that allows a configuration in “regional
mode” will be first developed. In this regional mode, CESM will couple
WRF, ROMS and CLM in a similar manner as in its current global version, so

that users can perform fully coupled regional climate simulations. This
Regional CESM (R-CESM) will be fully documented, configured and
validated.

5.1.1.2 ZE—MEFRF CESM A B4 EREHESR (ICDF) , £
PR 2 ERE 55 R 20 Y 2R A0 1Y R AR 2 RSB ST RO B SR HE R
ETigE. EANFEIBMEREN—F BRI AETHFEARX 5
MR PHERX S, WRF 1 ROMS A BRABALIHENEER CESM .
5.1.1.2 An Intra-Component Driver Framework (ICDF) within different
CESM components will be developed next to create new and advanced
coupling capabilities between coarse resolution global components and higher
resolution imbedded components. This newly created framework will be
designed from the outset to facilitate users’ need for straightforward

imbedding of the high-resolution regional WRF and ROMS models over
various domains into coarse-resolution global CESM.

5.1.1.3 (BRI EIMOE R, BREANERNTTHE— I REBEE R,
A3E: HRARFESEHE POP IR UEE ROMS; i)iRAFFESHE
CAM HIE ¥ 2 WRF., fEXHESA, ROMS X1 POP B\ K WRF F
CAM il A M-S EBEE S, TTULFEMEHRIT ICDF 22
RALE,; RE ROMS fil WRF HESHERTERSHIL CESM &6
2 A PERS A S MR, % ICDF BEHABBREYCAIR
SRR RIRE HAR.

5.1.1.3 Barring any unforeseen delays, the final model product to be
delivered is a prototype coupled system that embeds i} a high-resolution
ROMS into the coarse-resolution, work-horse POP and i1} a high-resolution
WRF into the coarse resolution, work-horse CAM. Within such a framework,
ROMS and POP as well as WRF and CAM will advance in sync and
continuously exchange evolving state variables via the ICDF, while high-
resolution surface quantities from ROMS and WRF will be passed to the
atmospheric and ocean components, respectively, through the CESM coupler.
The ICDF coupling technology will be modified to suppott the scientific
objectives of the collaborative research,

BT A Ak i 5 TR B R H BA fr A Bl B, B HEIE 1 TAMU (X33
S5 FER#E, (CRCM) BLE#H 1 R-CESM »Fuﬁ-ﬁ ICDF Ihig i CESM.

All the modeling software will be open and shared among the research team
members. This includes the existing TAMU coupled regional climate model
(CRCM) as well as the new R-CESM and ICDF enabled CESM.

5.1.2. IR AR 1R 1
5.1.2. Model Validation and Provision of Model Data Sets

N
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HRIT R TENVIFER, SR IIERN B TAMU K386 S &R
(CRCM) TEZE P BI4EFRE (8] RE M B R TRARARINE TS 2 1 4 4t 1) X 35
s St aiR E. EER EHARES AT CESM # & 384
ROMS #1 WRF 4 FiHIE I TAMU-CRCM BEE LB ELERE,. RATM
HINE K TAMU-CRCM ] LM B 33T H) R-CESM o, 238 2 & 56 RX
HEdE, RIS E R-CESM. FAHEAE- —*A;-z;a M BL A R e Al
:zﬂllﬁ}m FLAE, LT AU U s2 5048 T E AR R MY Bk 47 5L ol
SLBG A W B S8 AT fT e T A«

Parallel to the model development effort, research will be conducted to evaluate
the performance of the existing TAMU coupled regional climate model (CRCM)
in providing regional prediction information with skill on seasonal to inter-annual
time scales in a hierarchy of hindcast and forecast simulations. Noting that the
existing TAMU CRCM consists of ROMS and WRF coupled together through a
previous version of CESM coupling software with very similar physics, we expect
that the results of the existing TAMU CRCM are applicable to the new R-CESM.
We will switch to R-CESM when the mode! is fully completed and tested, We
envision a three-stage approach to complete this part of research. The following
model simulations will be conducted at different stages of the project and data
sets derived from these experiments will be delivered to both parties:

5.1.2.1 HEFE F N R %40 5K AR SR SST Rt TR H 8
HHIEY CRCM B, BlARFEXAHRBRXSES TS,
TR SST 3 EH NCAR /) CESM £ FTH LS. SRR EERE
R TR SST B FEEX I st X3 _EH30 11 [ R E I R R R .

5.1.2.1 CRCM hindcast experiments will be carried out in data-ocean
configuration with both observed and predicted SST but using the same lateral
boundary conditions from atmospheric reanalysis. The predicted SST will be
derived from decadal prediction experiments using CESM conducted at
NCAR. The objective is to see how errors in SST forecasts can have an
impact on dynamical downscaling in the study region.

5.1.2.2 LB A% G THT CRCM EiR LR, BEREKERER
A B E AR CESM MERIRTIHREE. TREPRE
T =4E i PR TR AR 2 X Bt 5T X3 _E i R BT R B B2
5.1.2.2 CRCM hindcast experiments will be carried out in a fully coupled
mode with ocean interior temperature and salinity restored to those of an
ocean reanalysis product and of CESM decadal predictions._The objective is

to see how uncertainties in 3-D ocean state estimates can have an impact on
dynamical downscaling in the study region.

§.1.2.3 BT 2) , EELBESHEHET#HIT CRCM FHR LR, {E
A2 ARZET WRE i 24484 8 CESM B THM S -
XA LIS {E A GE B3 3 1 e R B i R R A e e B AT
P4

5.1.2.3 Similar to 2), CRCM hindcast experiments will be carried out in a
fully coupled mode except that the lateral boundary conditions for WRF will

Page B of 26



Vearsion: 31 October 2016

3.1.3.,
5.1.3.

5.14
5.1.4

5.1.5
5.1.5

be changed to forecasted conditions from CESM decadal predictions. This
will allow us to assess the important of uncertainties in lateral boundary
conditions in dynamical downscaling.

FE T e, TAMU 5 NCAR S1YEIR MU R TFiRAE I AESE, %
BOREA S U EA R TR THRAERLCE S, 1 5‘%‘?%1&?
CMIP6 B8 #2017 & 2018 WA M ETH T4 rﬁ%mwﬁcw*&*ﬁw 1,

2% SR B BRI 3E LLE N X S U IE AT BEK

During the course of this work, TAMU will work with NCAR to provide the
necessary data sefs from the decadal prediction simulations which contain a large
ensemble of historical decadal forecast runs and a new set of decadal prediction
simulations following the CMIP6 protocol and the new projection scenarios
during the 2017-2018 period. The sampling frequency of the data output will be
adjusted to accommodate the requirements for running the regional model.

HEIED

Educational Activities

TAMU £ B NCAR R E ##:4 OUC HUmfig LB R, HIGHtwss
fote AN . AR R E5HINE 2RI OUC-TAMU @ 5
GLS EH i —84r, HFEAEST REIA[BSE. TAMU &R 822 H7F LA
SRAh OUC #-k fa7E 17 1l S0 1] /) 22 7 R
TAMU will be joined by NCAR to host vlslts of OUC faculty and postdocs, as
well as, provide mentoring and training of graduate students. The graduate
mentoring and training will be a part of the existing OUC-TAMU Dual Ph.D.
degree program in Oceanography and will be extended to include Atmospheric
Sciences. TAMU will provide partial financial support to compensate for the
living expenses of OUC postdoes during their visit.

1 B Py
Project Website

AL~ DB M ERARSET R B PRS. BEEREi L
TAMU 3%, OUC #4798, MiEFERAIERMRAREER (QA/QC) X
LA BT RTEIR, AT H2 3 Wk 1 a7 B i DA R AR A 18]

A joint website will be developed as a portal to this joint collaboration. Website
development will be led by TAMU with cooperation and input from OUC to
ensure Quality Assurance and Quality Control (QA/QC) protocols and graphical
representations to enhance usability, assessment, and access.

2B FF

Financial Support
ZRXEFES R 1 .

Financial support as identified in Attachment 1

iy

5.2 OUC B84t
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5.2 OQUC Deliverables

52.1 BERIAMGIREER
OUC % 3 B 7 RAEREGTHHIREARF R, SBENRERB RN — 2K
X 5 & R R RLERCESM-CDAEA— A RER AR EIUNRMARLGRE

RZATER. HE L T BUE R SR RMIZB B ACATME A
5.2.1 Data Assimilation Technology Development

OUC will lead the development of data assimilation with the final goal of delivering a
state-of-the-art coupled data assimilation module for R-CESM (RCESM-CDA). The
RCESM-CDA is a critically important component for making R-CESM as a stand-alone
forecast system. We expect that this effort will be completed incrementally during the
course of the project and the following modeling products will be delivered at different
stage of the project:

5.2.1.1 L ROMS Jote S Al f i v YR AL AR BY i iH R A 3, B S L
ARG NI 0l K tinl) cHB s A

5.2.1.1 Design of a ROMS-based ocean data assimilation module and observed
data quality control

5.2.1.2 B\ R-CESM FEERE A B R R L AT F0iR e, B s KA 3
B R B R Rt

5.2.1.2 Design of a R-CESM-based atmosphere data assimilation module and
observed data quality control

5.2.1.3 ¥37{F R-CESM B )5 M A L5l |, 18113+ 58 K RCESM-CDA & 4837
FE

5.2.1.3 Design of coupled data assimilation with the final version of R-CESM,
and completing RCESM-CDA system development

ot

522 WRFR{GCEENTREN R

QUC 4 7F 5.1.2 ol & IRE TIE AT 5 TAMU F0 NCAR BEATHVIG4E, 4%
SR EL SR I FISIE M EEIT. OUC #4575 LU F B0k 77 T b TR

5.2.2 Data Assimilation Validation and Process Study

QUC will work closely with TAMU and NCAR in the model validation effort outlined in

5.1.2, and lead data assimilation experiments and verification. In particular, QUC wil}
contribute the following aspect:

5.2.2.1 BiHET R KR I AR R R IEM oI e & B E T R 3 iR A .

5.2.2.1 Design of the study area and prepare all the historical data sets for model
validation and analysis.

5.2.2.2 PhEA SR AR LI HE SR 0T h SR AT R R 45

5.2.2.2 Assistant with the preparation of model initial conditions and lateral boundary
conditions for hindcast and forecast experiments.

5223 ZITHATMR/ERER, FSSTH/EREEARIEST.

5.2.2.3 Carry out some of the forecast/hindcast experiments and participate in
validation analysis of the forecast/hindcast experiments,
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%ﬂ OUC #23 in S RE A (X sl i) e il 2 TH] Aol B O B S8 AT AH S B, il
TR RIS, LT MR R RS KR A

Addrtmnally, OUC wili partmlpate and deliver critical surface heat f ux measurements in
the Kuroshio Extension region for model process study aiming at understanding ocean
mesoscale eddy — atmosphere interaction in the region,

AT SR R AL A S 3 P RO FE T ST I BA R (8] 36 FE . All data assimilation software
shall be shared in all collaborative parties including OUC, TAMU and NCAR.

5.2.3 TR El P
5.2.3 Project Website

OUC ¥ & 515 B Mk iRt S, SE4EF A Mg M.
OUC will participate in the design and development of the project website, including
maintaining a mirrored webserver for the project.

5.2.4 B EF
5.2.4 Financial Support

ZH e LA 1 .

Financial support as identified in Attachment 1

6.0 BIARRR K LEBEREE &k

6.0 SCHEDULES FOR TECHNICAL SERVICE

G E HREEAD IERR, T RS HERE MG o 150 AR i i T f i (6]
R

We envision that the project will require at least 3 years to complete, The following is an
estimated milestone of project that does not take any unforeseen delays into consideration:

6.1 14
6.1 Year 1
6.1.1 B 5 CESM SR AT AR S E TAMU ¥R KE#REeS
EER (CRCM) #, HFHEARRET CESM L.1/CPL7 B. & 5.1.1(1)H Frid Y

R-CRCM e #ifE . fik. EREHZA.
6.1.1 State-of-the-art global coupled modeling technology designed for CESM will be

integrated into TAMU’s existing Coupled Regional Climate Model (CRCM), which is
built upon CESM 1.1/CPL7. R-CRCM, as described in 5.1.1 (1) will be built, tested,
documented and delivered.

6.1.2 BF R-CRCM SER—REARR
6.1.2 Complete a scientific paper on R-CRCM.

6.1.3 ROMS i R{bET Sl J 57 3 JR, LM TAELL OUC AE R
6.1.3 Modula Data Assimilation software for ROMS will be developed and tested. This
effort will be led by OUC.

6.1.4 53R 5. 1.2 DFTR M ED B S4B CRCM BIREESS, B AL 4l SST
AR ZERE, SERT 1997/98 B /R BEEH IR S TIREEE, PO AT PR REE

A
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51 1997/98 JE ;Mf’c. A X S e CREEVIFRIEE D MBTBRRERTY.
ﬁ‘: = :‘quimﬁ %’Eﬂiﬁ‘#n

6.1.4 Complete data-ocean configured CRCM hindcast experiments described in 5.1.2
(1), focusing on the evaluation of impact of SST forecast errors. Ensemble of forecast
runs for 1997/98 El Niiio events will be completed to demonstrate the skill of dynamical

downscaling the regional impact of 1997/98 El Nifio, including tropical cyclones. Data
sets from the ensemble experiments will be delivered.

6.1.5 FERC B # - MIERY CRCM EREFI AT HE AR —RFARR.

6.1.5 Complete a scientific paper on data-ocean CRCM dynamical downscaling study.
6.1.6 TAMU F! NCAR £ #:45 OUC - /F1A M, #R4: TAMU CRCM RIEF

B Rz B g
6.1.6 TAMU and NCAR will host visits of QUC postdocs, providing training on TAMU
CRCM usage and application.

6.1.7 B3 B HI B WG,

6.1.7 Project website will be developed and launched.

6.2 3 24

6.2 Year 2
6.2.1 SERERT 5.1.1 () Bk CESM ICDF BIFF R FBGUE, X% fo i X s 4
(i ROMS) EATR] 82 B 77 2 AE A [A] BT X 3 RR A Bl CESM +
6.2.1 Complete the development and validation of CESM ICDF as described in 5.1.1 (2).

This will allow a regional component model, such as ROMS, to be embedded into CESM
in a straightforward manner over various domains.

6.2.2 ZERMF I TAMU CRM R F{LER N A T ROMS 7l WRF IREH, 7
FFA CRCM R KT FLRASER, BTN OUC AEF.
6.2.2 Implement Data Assimilation modules into ROMS and WRF within the framework

of the existing TAMU CRCM framework and perform test DA experiments with the
CRCM in the study region. This effort will be led by QUC,

6.2.3 B8 5.1.2 (QFFR, BlEEBEEN CRCM ERsLig. I AEENRR
FEFOEL RIS LAME FE B M 3R R CESM SRR TR B0 iE 0 B itk 17— @ R

EI’“:E.LEJEEE, 1997/98 JE /R B F M- =B BIH L.

6.2.3 Complete the CRCM hindcast experiments in a fully coupled mode with ocean
interior temperature and salinity restored to those of an ocean reanalysis product and of

CESM decadal predictions, as outlined in 5.1.2 (2). Again 1997/98 El Nifio event will be
used as a case study.

6.2.4 /£ CRCM JEHSLHRHE TR — R EAR BRI
6.2.4 Complete a scientific paper on the CRCM hindeast experiments.

6.2.5 TAMU F1 NCAR ##k8E E 45 OUC /R, ®H TAMU CRCM iy
ER R MRRE.

6.2.5 TAMU and NCAR will continue to host visits of OUC postdocs, providing training
on TAMU CRCM usage and application.

6.2.6 ¥ R M E M1,

6.2.6 Project website will be expanded and maintained,
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6.3 FE3IF
6.3Year 3

6.3.1 ERITM—MERESRE, W05.1.1 QAR A% DRAZIHEISHE
POP 143332 ROMS; iR A ¥ CAM IR HF%2 WRF. EXMESR
M, ROMS # POP L& WRF fl CAM 4 B 5HHE A Wil id ICDF A2 #4238
B;: XH ROMS #l WRF HE-HEHSFRIESET CESM #Ba#00lkE
s R A FEre R s AR 44

6.3.1 Complete and deliver a prototype coupled system that embeds i) a high-resolution
ROMS into the coarse-resolution, work-horse POP and ii) a high-resolution WRF into the
coarse resolution, work-horse CAM. Within such a framework, ROMS and POP as well
as WRF and CAM will advance in sync and continucusly exchange evolving state
variables via the ICDF, while high-resolution surface quantities from ROMS and WRF

will be passed to the atmospheric and ocean components, respectively, through the
CESM coupler, as described in 5.1.1 (3).

6.3.2 5B RCESM-CDA 3k, ZMI{EL OUC AEF.
6.3.2 Develop a coupled Data Assimilation module for R-CESM and complete RCESM-
CDA system development. This effort will be led by OUC.

6.3.3 5EAK 5.1.2 Q) ik ) CRCM BRksESs, BM&INEh 71 P R TR A il 57 A
AN TR S 1k

6.3.3 Complete the CRCM hindcast experiments on examining uncertainties in lateral
boundary conditions in dynamical downscaling, as described in 5.1.2 (3).

6.3.4 7£ 5.1.1 )FTi {1 CESM ICDF (9T FI RIS T, 230 ROMS i A\ POP i

7R ERFRTREN, FHEEINE R 5hR0E CESM SEUPR LM &5 R BET EL
.

6.3.4 Subject to the availability of the CESM ICDF described in 5.1.1 (2), an attempt
will be made to perform one prototype decadal prediction simulation with ROMS

embedded in POP. This simulation can be compared with the standard CESM decadal
prediction runs.

6.3.5 TAMU I NCAR W42 22 F Rty OUC B /ERYUTH, R4 TAMU

CRCM B4 B & R A A B85 .

6.3.5 TAMU and NCAR will continue to host visits of OUC postdocs, providing training
on TAMU CRCM usage and application.

6.3.6 FEHTH-4EPT0 B R ¥ -

6.3.6 Project website will be updated and maintained.

6.3.7 HE—AWHT X BEHZIR B B FTH B R .

6.3.7 A workshop will be erganized to review all the scientific achievements of the
project.

6.4 IR BRHANGH

6.4 Technical Service Fees and Settlements
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6.4.1 BRTHIFSLLEEE 1 PRIAER, 8- FMNHAEEE MOA FHTrIME
HMHXIEESE#RBRARE.

6.4.1 Each Party will be responsible for its own costs in connection with all matters
relating to any work and collaborations performed under this MOA with the exceptions
outlined below and in Attachment 1.

'r.."i,

[Zr

1 3 AT Rk 14 3¢

=B

6.4.2. AU TR TS SGEENAH, BEAS

6.4.2. Work completed under this agreement will include indirect costs, but wili not
include management or administrative fees.

6.4.3 OUC I TAMU [Rl#, AcHHd 68 (055 e v sl st e SR R a4
] TrE s GriR b A b AT B VIR i A B BB 2 B SRPR B IR
6.4.3 OQUC and TAMU agree that nothing in this addendum shall compel or be

inferpreted so as to compel any entities to provide more resources than those specifically
identified herein.

6.4.4 XUFRE, BHBEE 1 BRRMZ A RER Z 7 T 581,257,000 T,
P 18 275 AT I ERIUKE 47 tn R == 3
6.4.4 Both Parties agree that Party A shall pay Party B the total sum of $1,257,000

dollars for the deliverables described in Attachment 1. Party A payment to Party B will
be in three installments as fol OWS;

6.4.4.1 —H: BASFEERZHEWOANLIELDN, BHRZGEZEK
P4 614 RFTER SN =02, B USD$419,000.
6.4.4.1 Installment1: Party A shall pay the sum of USD $419.000, 1/3 of the

full payment as stated in Clause 6.1.4 to the account appointed by Party B
within 90 working days since the effective date of this Contract.

6442 —IFN=H. BEAHBE2017E 128 15HAM2008E 12 A 15 H
Wi, SRR FREER P, 6IALAMENRTRN =92 —, §
USD$419,000,

6.4.4.2 Installment 2: Party A shall pay the sums of USD $419.000, 1/3 of
the full payment as stated in Clause 6.1.4 to the account appointed by Party
B following receipt of the deliverables agreed to in Attachment 1 before
December 15™, 2017 and Installment 3: Party A shall pay the sum of USD
$419.000 1/3 of the payment as stated in Clause 6.1.4 to the account
appointed by Party B following receipt of the deliverables agreed to
attachment 1 before December 15™ 2018, respectively.

6.4.4.3 W BIFRTZ Bk 30 TAER RN, Z77 R85 R EHHNE R
R
6.4.4.3 Party B shall provide a recmpt at same amount to Party A within 30
working days from the date of receiving each payment.

6.4.4.4 Z.75 BB FIHER USD $350,000 PASZHR M4 1 o ] BH @) 52T R -

'..F'"T'!

Yy
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6.4.4.4 Party B agrees to contribute USD $350,000 to achieve the
deliverables articulated in Attachment 1.

6.4.5

6.4.5

7.0 FEAR IR % B R 3T B BRI |
7.0 DELIVERY AND INSPECTION OF THIS TECHNICAL SERVICE
ACHIEVEMENTS

71 EARRF AR BT

7.1 Delivery form and locations of this Technical Service Achievements are as follows:

7.2 WA EEAARFRZHEBRAAN (HZTEBKRARBEAR FEHBARRS R
Fsslc N, TR B 8RR A R 7R BB AR R 5% R SR TS B A 1] Z 7 BAH T T T4 HY BB,
HHE G 1 PRSI AE.

7.2 Party A shall appointed the project contact (or the officer designated by the project contact
therein) as stated herein as the recipient of this agreement. Project contact shall confirm with

Party B in writing after he or she receives the deliverables, and confirms that they comply
with any specifications as per Attachment 1.

73 RUEEERBEREHFENT: WF 5. 1.1 PHREXERTR M 5.2, 1 PHE
RABARFE, BN ES 5B A RZ R A B2l IR
®F 5. 1.2 PHRERBIENREASERRUK 5. 2.2 FHHERACRIENTE
WS, Bz R R & 5 v B i i (R SR B W s R A D AR D R SE AR IR Do
F 5.1.3 PHEKEES), MEiRAERN AT R R RRWATR R BGETHY
RIS SRR TR

7.3 Method for inspecting and accepting this Technical Service Achievements shall be as
followed: For the Modeling Technology Development in 5.1.1 and Data Assimilation
Technology Development in 5.2.1, the method for inspecting and accepting should be the
delivery of the fully tested model software according to the schedule outlined in these
sections. For the Model Validation and Provision of Model Data Sets in 5.1.2 and Data

Assimilation Validation and Process Study in 5.2.2, the method for inspecting and
accepting should be the delivery of the data sets and completion of the proposed
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simulations according to the schedule outlined in these sections. For the Educational
Activities in 5.1.3, the method for inspecting and accepting should be the completion of
all the proposed training and mentoring activities according to the schedule outlined in
these sections.

7.4 FEABRAS SR SR I e R S0 F . 2007, 2018 A0 2019 f:dgdefy 12 A 310 H, &
OUC AT B, |
7.4 Time and location for inspecting and accepting this Technical Service Achievements shall be
as followed: December 31,2017, 2018 and 2019 at OUC.

7.5 F A LA 30 TR0 A R AR IR A5 B Trag e, UATRE FCR G 1FE ik BB |
W SR, W H AL T N LT 0@ iy U R AR S iR 5 g WL A ft
fh 1 NELEMAMKTET A 3RS, IS ATIA CEIOILTE:, 2078
To Ul T AT FE AR S5 e b . B34 080 0 2 Jy 84 W TS0 4R 2 Bl AR R 9% 0 A T 1 30 A4
b ) ot i SR T R e

7.5 Party A shall have a 30 day period of inspection to examine the Technical Service
Achievements to determine if they conform to the requirements specified above and in
Attachment 1. Party A is entitled to make claims on any inconsistence between this
Technical Service Achievements and the requirements specified above and in Attachment 1
in any appropriate manner within the period of inspection. If both Parties confirm that the
claim is true, Party B shall promptly correct this Technical Service Achievements. Party A
shall inspect this Technical Service Achievements within 30 working days after Party B has
corrected the issue and resubmit this Technical Service Achievements,

8.0 AWM. X%. FHARE
8.0 RIGHTS, OBLIGATIONS, DISCLAIMERS AND WARRANTS OF PARTY A

8.1 FAENERZFREFEGESROEERGERBHURMPTRTHERE 2.2
2.3 KL FERTEE KR

8.1 Party A is entitled to request Party B to provide this Technical Service Achievements
complying with the requirements of this Contract for Party A’s purpose

8.2 B HHIEZ AR HH AR S KL E D R 27 R EEAEBA R Z T 54,
8.2 Party A is entitled to provide any advice to Pdrty B’s during the period that Party B provides
technical services.

8.3 HGRIHHT RE 77 34T AR A R 20 E HOAREH .
8.3 Party A shall promptly and fully make payment to Party B as agreed under this Contract.

8.4 W RIAZ I AR RS TR T M th BIA 23, 766 2018 ) B3R IEHOR R
K FEETLEMA ZFHBEAR BN R TR, ELFRASAREKEER, T
77 R BB B AR B R TR R AHR ARG BE R, W ARRRTE SRS ) kAT
DLER, DURERARS THEMRRFHE. REXFHEmih, oA BURERE
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I 76 43 1R Gk BT TR BERLFD TAE S A 9 R EHAR AR 95 LR 32 4 EHYT,

8.4 Party A shall provide adequate assistance and support to the Party B regarding technical
services, including providing Party B with the technical materials and working conditions.
To ensure the progress of technical services goes smoothly, the Party A shall use all
reasonable efforts to satisfy Party B’s requirements on new technical materials and working
conditions during the period that Party B provides technical services. Without the mutual
written confirmation, Party B shall not defer the delivery date of this Technical Service
Achievements on the basis that Party A does not sufficiently and promptly provide technical
materials and working conditions.,

8.5 H A HIER Z A R A B, TEFGEEMLENBIAZE, BHATEE
TEATACRRRIE, HA RS8R Z 7Rt B A @ I0EM 5 = 7 AR I S 1L
=
8.5 Party A warrants will provide technical materials, working conditions and other necessary
assistance and support without any defects of right and he have the full rights to provide

them to Party B, who will not knowingly infringe intellectual property rights and other
legitimate rights and interests of any third party.

9.0 ZHHF, X%, FHRKIE

9.0 RIGHTS, OBLIGATIONS, DISCLAIMERS AND WARRANTS OF PARTY B

9.1 ZHHWERPH AL HITROARMST TIFRRBHUTAT 2 ZHI BT

9.1 Party B shall be entitled to request Party A to provide necessary assistance and support for
the purpose of Party B’s work of technical services.

9.2 .5 H RUER B4R . RESE T 44 R E BB AR RS TRE.

9.2 Party B is entitled to request Party A to make full and timely payment as the technical
services remuneration under this Contract.

9.3 R AMRS TEHETH, ZHNEERLPBRBDLBRE R FEHITHE REARS L
-4 pReap

9.3 During the course of technical service, Party B shall communicate with Party A in written or
oral on the progress of the technical service work on a quarteriy basis.

9.4 FAMRE TIEMITH RERBRSMRICERE, L77 NEHATNNL ERRARRS
TAEMMEMEA-REHEHBEALITHE.

9.4 During the course of technical service and after the Party A has inspected and accepted this
Technical Service Achievements, Party B shall own all the equipment purchased for the
purpose of the technical service as agreed in this Contract.

9.5 Zsﬁf%u_ﬁ%‘b”(fﬁi FEH SRR N HERENEERSRIBUFZ 84, M

- GIERESEZETHEEZINE; AR ERCHEBRAIBENTRAEEZL SR F
ﬁ%ﬁ@ HFAGRBTZ 5%, ‘ﬂﬁ%mwX%%waLEﬁﬂﬂEﬁ%ﬁ
jjm«fﬁjcf RIpR &, AR EE = AN E: KERT AR Rz
FHTE B FERER.
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9.5 Party B warrants that it is legally established and validly existing independent legal entity. It
is qualified to cooperate under this Contract and such cooperation shall be in line with its
business scope. Its authorized representative has been fully authorized to sign this Contract.
It has full ability to the best of its knowledge to perform its obligations under this Contract
and such performance of obligations under this Contract does not violate any restrictions in
any binding legal document and does not knowingly infringe any third party rights. Party B
shall comply with all applicable laws and regulations during performing this Contract.

10.0 (R
10.0 CONFIDENTIALITY

101 B&F FHYRERER RIE: EXEFEEFRSERETIRG, BR. B4, &1
it e, 77 (EFRRERT) |A -7 (ERRegiey) REERMLAE R
7 (BHEEFEP) bF, Ui, mRFFEMNIES TM%%&ﬁiﬁﬁFurﬂ
EEARTH<EE. soREE, RIFRAGSEEAEE AR P TEE S
Z AR AR K BT SRR IUT A Eﬁﬁﬁﬁ%hﬁ ﬂ&%ﬁﬁ BW
ﬁﬁ@ﬂmﬁﬂﬂmﬁ%ﬁﬁ,ﬁ%mﬁf@ﬂﬁﬁmﬁﬁﬁﬁﬁﬁﬂﬁﬁfﬂm
B, REEBAIUABEENLER, WAREHEANERE N B iEHFEG RE"

FRE EEEE), 0 SRR RNAE DR S 30 RAUPRERIAARE
=

10.1 “Confidential information” under this Contract means any business, financing, and
technology and other non-disclosure business information and proprietary information
disclosed by a party (the “Disclosing Party”) to the other (the “Receiving Party”) for the
purpose of assessment, cooperation, consultation, negotiation and cooperation under this
Contract, including but not limited to any non-public information about the data, technical
data, software source code, etc. and any related intellectual property right. Both Parties
agree that information arising from access to the other party’s laboratories, research
facilities and other places constitutes confidential information. Any information about the
project progress and status also falls into the scope of confidential information.
Confidential information may be written or verbal form. If they use writing form, they
shall mark “confidential” words (or similar words) in a prominent position. If they use
verbal form, written confirmation should be given within 30 days after oral disclosure.

10.2 REEBNABIEUTER:
10.2.1 FTEHZE A RHERCFEEITCATRER, NEHER, JERBETiEL 1T

j“jﬁﬁ'ﬂ'ﬂ:ﬁ}]{m Friig-
10.2.2 {BUCHRESSIERE, A FEHEEN, HEBuakA i E i aEr
{F:HL.I 'l

10.2.3 W MR T AR RS X ENES il gk R 3RBMER, s R
FHEZRAHREER, B8EHFRV A XHETEER:

10.2.4 5 5%  4E A P U 4 o 2k rb alofl i Bt P T O =X [B) 38 48 O 36 47 4R ) 48 5 B
1% . B’J{Fﬂ it @

10.2 Confidential information shall not contain the following information:
10.2.1 Information which has been disclosed before the Disclosing Party discloses to the
Receiving Party, or after the Disclosing Party discloses to the Receiving Party, but not
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because of the breach from the Receiving Party;

10.2.2 Information that the Receiving Party can prove they legally obtain them and have
the right to dispose them before the Disclosing Party discloses;

10.2.3 Information that the Receiving Party obtained from a third party who does not
assume confidential obligation, or independently develop without using disclosing
information from Disclosing Party;

10.2.4 Information that are specially authorized by the Disclosing Party in other

provisions of this Contract or other written permission to use or disclose by the
Receiving Party,

10.3 W R /) EHNTEE RITBIMIRE R RIERERERBECT IS RER R, BTN
PN BZ SR M SR A ST RGBSR 77, R R W RETE VAR fu VR Y VE B AR
R 7 R /> B 7 IR I BR A SR IR (R B

10.3 If any judicial or relevant administrative entity requests the Receiving Party to disclose
confidential information in accordance with relevant laws and regulations, the Receiving
Party shall, after receiving such mandatory request, immediately notify the Disclosing party
and shall take the way that has the minimal impact on the Disclosing Party to disclose
confidential information.

104 B AR, HRIRFRIE, BibREERMME, ZHFREBEN I ERAME
TR | SAE AR BRI R E ER R RER BN ETREE.

10.4 The Receiving Party agrees to take security measures to prevent the disclosure of
confidential information. The extent of these security measures shall be no less than the
extent of the security measures taken by the Receiving Party on their own same or similar
confidential information.

"'q._

10.5 BINCFRIE, EANMBIRASRPIESBEITHIERT, —BREETBRERELEAR
BER, H 7 RALEN R R T 38 B KR 7 ARG AT REE B R F. EE
. HEULEMRE RES BN rSREE, BRI UER T RERE
~~~~~ ~REA, AHTREERESRAERN NS

10.5 Receiving Party agrees that, provided that it will not affect the normal performance of this
Contract, once the Disclosing Party requests the Receiving Party to return the confidential
information, the Receiving Party shall immediately return all confidential information
obtained from the Disclosing Party, including original, copy, summary and any document or
folder that contains confidential information except the Receiving Party may securely retain
one copy in its files solely for record purposes of its obligations under this Contract.

10.6 A5 FEFRAREL LR, RERFFRVEFTERIN, EGOHERSHLILEMN
Em AL

10.6 Before or after the expiration of this Contract, this confidential provision shall have still
legal effect until two vears after the expiration of this Contract.

11.0 MU KR 5 £1F
11.0 EXPIRATION AND TERMINATION OF AGREEMENT
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1.1 2R ERFEENRZASRARER MR 2 ERNGRATHEZ HRER, 22X
SR 2FBUN & BT e BT &k,
11.1 This Contract shall take effect when the legal representatives or authorized representatives

of both Parties sign and stamp with the official seal or contract seal and terminate when all
the rights and obligations of this Contract have been performed.

11.2 A& B v AR &L
11.2.1 A FBEHE BRI EE5EN, KR ahmaby O,
1122 —HFHEANBEF RIS RN, B -HENERLEEREHE, £&RHZER
ZEFREPEBENZ HEERE,
11.2.3 HBARSEE 11 £MlE — 7R Z& FRY;
11.2.4 £ & B4 ER - HE IR RER & R AR

11.2 This Contract may be terminated at an earlier stage in following situations:
11.2.1 Both Parties agree to terminate this Contract in writing and this Contract shall
terminate on the date when they reach the agreement
11.2.2 When one Party enters bankruptey filing or liquidation proceedings, the other
party is entitled to terminate this Contract. This Contract shall terminate on the date
when the entitled party gave written notice;
11.2.3 One Party terminate this Contract in accordance with Clause 11 of this Contract;

11.2.4 Other situations where one Party shail be entitled to termmate this Contract at an
earlier stage as agreed.

113 it (T RIE %Eﬁﬂiﬂﬂﬁ%ﬁﬁ%i SUFHNEESEEILEE 60 M TIEHNTRHE
KA B R, 5 RARIE 25 7EWT 5L (8] R A mIRTH 3 A A0 AN BT 3 R
HEZIEH. ﬁﬂ%ﬂ%ﬂé@i L7 RBP4 i) S B ERB AL

i 4, {EFHEAT AT IE L F R B SRR

11.3 No matter what the reason for early termination of this Contract, both Parties shall within 60
working days after the termination of this Contract complete the payment settlement issues.
Party A shall reimburse Party B for all costs and non-cancelable commitments incurred in
the performance of the Research up to the date of termination, Upon early termination,

Party B agrees to reimburse Party A, any funds that have been received but remain

unexpended at the time of termination, except for those funds needed to pay for non-
cancelable obligations,

11.4 X &AM FA YA A E RS REE, SRR BA5HE. EHERSFIUE
PRI T
11.4 Termination of this Contract does not affect the intellectual property, confidentiality, breach

of contract, the applicable law and the effectiveness of dispute resolution terms involved 1n
this Contract.

11.5 A EEAS R IR, ARERIUTFAR R %L EH ZRlRIER &R B AR
BLFIFN X 5%

11.5 No matter what the reason for termination of this Contract, it shall not affect the rights and

obligations of both Parties arising from this Contract prior to the date of termination of this
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Contract.
12.0 ANE[HL A
12.0 FORCE MAJEURE
12,1 “AEH S RAGF 0 - A G R . TTykBUR sk Bl E Rt A e R BT A&

12.1

12.2

12.2

12.3

12.3

BT A E R RS iZ 05 e a8 4 BT K& RNE g, =S AasE
ARFAKE, Kk, Bk, R, WESRKEgRERE. UERITHERR. B,
Z51. %ELM&% (FEEEEL). BUFITR. BEFRBURHIRRE)E,

“Force majeure” means all events which are beyond the control of the Parties, and which
are unforeseen, or if foreseen, unavoidable, and which prevent total or partial performance
by any Party of this Contract. Such events shall include but shall not be limited to any
floods, fires, droughts, typhoons, earthquakes or other natural disasters, large-scale
epidemics, strikes, civil commotion, riots and war (whether they have been declared or not),
government actions, sudden changes in national policy.

N R A A AT 05 SR B R T R Se AT R S, i SO W BATEEANT]
IS ERAERAA N F AL,

If any event of force majeure occurs, to the extent that the contractual obligations of one

Party to this Contract cannot be performed as a result of such event, such contractual

obligations shall be suspended during the period of delay caused by force majeure.

SRR AR TIBL 0~ 05 BER AT LR S A A A () OB B R B E SRR R
b AT AERMA -, G5 -TEERER. KEHM. M
VRN ) 4R, UA SRR RS A 7 AT T AR & RN By L5 R REFIX
AGFETREF AN, PURSWES Y FigRmmR, FEFFRERTANT
fF H N UBEEN AR - ARREDTH I LR ER 0 ESIER . R

H AT I Z AT B S e R AR A — o B R )& BRI 3S 0EBR B N AT 0 3

P

The Party declaring force majeure shall promptly inform the other Party through fax or
email or other fast method about the force majeure event and nature, date of occurrence,
estimated duration and other defails, and also inform that to what the extent of the
performance of this Contract was prevented by the force majeure and what is the impact on
this Contract, in order to reduce the loss suffered by the other party, and shall furnish
appropriate evidence of the occurrence and duration of the force majeure to the other party.
The Party declaring force majeure shall use all reasonable endeavors to minimize the
consequences of the force majeure.

i'ii

_-

124 ~FERTHRATRTASFEN, RERTHN OB, %0585 805 £ Rk

£, EERERASNENERT.

12.4 If one party is unable to perform the contract due to the force majeure, according to the

impact of force majeure, that Party’s partial or total liability shall be waived unless the
applicable law regulates otherwise.

13.0 IBAHAT
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13.0 BREACH OF CONTRACT
13.1 P AT A A R A0 AR, &R TMRIEER, W7 2 A A4
56 RE B AT AA R FLAERBMEY, ZAFRHEPRIBMEATFRER, &

A) ] 5 Al 0k 1 2 1 AR .
13.1 If Party A defers remuneration under this Contract, the contract period shal

correspondingly postponed. If Party A fails to pay full remuneration under this Contract

within 2 months, Party B is entitled to give notice to terminate this Contract unilaterally.
This Contract shall be terminated on the date of serving notice.

132 N FRSZFELEPAMEER FRELBITHRERT, 27 UERIRBAFIRIE.

L~

13.2 iIf Party A unilateraily terminates this Contract without any written permission from Party B,
Party B is entitled to reserve the remuneration which it has already received.

13.3 [ LS MLy o, A~ AEREADWNEERE, EFATREERMEZFE
LUTANFEBSE TAYTERN, FEAHMAFRYESARERHERN, sF2977
B RUR M BE LB M AR A, AP AT K BE AL FERf
iR »

13.3 In addition to these special agreement, if any party breaches other provisions of this
Contract and fails to rectify or take remedial measures within 7 working days after non-
defaulting party urged to rectify such breach by giving written notice, non-defaulting party
is entitled to terminate this Contract by written notice. This Contract shall be terminated on
the date of serving written notice.

(3.4 BRI, WRHRIEARSE T ERIA R IRAR RS BRI R T LS HATS
R, 2R T

13.4 Party A agrees, if Party A inspects and accepts this Technical Service Achievements in
accordance with this Contract and makes decisions and execution of that decision as a result
of any damages, Party B shall not be liable.

13.5 B iR R sEsh, BUHEMN —FiEREESFE T RAEMRIE, ARG L FME T
WHIERCA .. HAMEU RHAF AL, BTN ZERERBI(E. T4
HEBRE -UEERNMAENFERRFBREUHREEE, BEA--FEREEH
WIEEHE, TN EEBEMEZEBATRIOPEEDE 7T TERN, &

HAH AR TR I MR, SFAFEFRERFRH& B ERREAE.

TG PMERT, BHTERESETRENSL TGP AL 27 B[ B 7 ERR

AT R BT RY A A

13.5 In addition to these special agreement, any party breaches any warranties, commitment or
obligation as a result of costs, expenses and any other loss to non-defaulting party, the
defaulting party shall be liable for any such loss. Non-defaulting party is entitled to take any
legal or agreed remedies to be compensated. If any party breaches other provisions of this
Contract and fails to rectify or take remedial measures within 7 working days after non-
defaulting party urged to rectify such breach by giving written notice, non-defaulting party
is entitled to terminate this Contract by written notice. Whatever the case, the total
compensation by Party A under this Contract shall not exceed the sum of payment already
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paid from Party B to Party A.

140 BT R RSN ER
14.0 APPLICABLE LAW AND DISPUTES RESOLUTION
14.1

14.1 3T RAEERBRNES), AT S35 B RSN BT A R A ANE T 29 3-
FIRERE. WTREETERGES), RPIRZ R PENRILAE M SERERLA TRAER.
RN FEFE R, BTN A&M KFEM B rEARE ST A2 RIEE T SR A
ﬁféﬁ'ﬁ&ltﬂﬂ FLEAE G R 5 IS RS RERF, BIRFE. xm RERE. AT .
BRI L EADREERTEENFREERABESR, SEATUERITERMGAES
*z"" SRR
14.1 As to activities taking place in United States, this Agreement shall be governed and
interpreted by relevant federal law, Texas state law, and governmental regulations, As to
activities taking place in China, this Agreement shall be governed and interpreted by the relevant
laws and regulations of the People’s Republic of China. If a dispute about the MOA arises,
TAMU and OUC will initially attempt to resolve the issue through bilateral collaboration and
negotiation. If a dispute is not resolved, the parties are free to exercise all other legal and
equitable right.

It.iiL

IS0 MBERKRERA
15.0 PROJECT CONTACT

15.1 ﬂjﬁﬁﬁa ?f_i’ii’ﬁ’ﬂﬁ’”ﬁtﬂﬁi?’ﬂ: vﬁ?‘é% (Bl APHFRERRA, ZITEE

e w = *

15.1 Buth part:es agree, before the expiration uf this Contract, Party A shall appoint [ Xiaopei

Lin ] _ as the project contact of Party A, and Party B shall appoint Professor Ping Chang as
the project contact of Party B.

15.2 X735 B Bk 2 ARDRTH CA R $14E
15.2.1 AR TRARS LEFK. AZFEM SR EEDR;
15.2.2 HhE A& R0 E RS TIER BT
15.2.3 TR AR % R BZ IR LT A
15.2.4 FARMRF R KB E TN -
15.25 G ET —778@ 5, T REGH R EF 1 S0 R s A
15.2 Both project contact shall assume the following responsibility:
15.2.1 Communicating and coordinating on work requirements, content and differences
of technical services;
15.2.2 Coordinating and collecting working data of project services;
15.2.3 Receiving and confirming of this Technical Service Achievements;
15.2.4 Inspecting and confirming of this Technical Service Achievements;
15.2.5 Serving and receiving notice, demand or request or other written document under
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this Contract;
15.3 R AT ﬁ"MIEJI &Fe XA BR8] 2 HELT T LA I B 5157 AR EALE,
Tt 0 20 A P T RS SUE 1T

15.3. Unilateral changes to the contract are not allowed. Refinement of the SOW that do not alter

the budget or timelines can be mutual approved by the Project Pls. Approval must be in
writing.

16.0 &
16.0 Miscellaneous
16.1 BEHEOEE T NES R R Wm0 EE, W7 R A & R R 5
A E ORI D S F-BENAE LS HRER, BEERFEHR nFE) B,
MAEFE MY ESHEDN UF) FolkMHmMmRR, BLREREE .
16.1 This Contract embodies the entire understanding of both Parties hereto and this Contract
shall supersede all other oral or writing agreements reached by both Parties, except the

confidential agreement, if any. If there is any conflict between this Contract and
confidential agreement, this Contract shall prevail.

16.2 R AOEXSEBTHEPRETERARARSHENER, BEHFELsF7PmEE, B

A% 3548 B R s B R AR %% L AFS Tjﬁjﬁﬁﬂﬁﬁiﬁﬁ’]r AN EHRESE R RS
T Ak e HEFIREN S St A =, HEFBAI R DUE AR 2 M, LR
1B SRS R T AR ERR S TAER L HA,

16.2 During the performance of this Contract, Party A is entitled to modify the requirements of
technical services only with the permission of Party B. Where such modification affects the
progress of technical services and payment, both Parties shall negotiated to modify the
progress of technical services and payment and payment method after modification and sign
supplementary agreement as the attachment of this Contract. The period of negotiation shall
suspend the calculation of technical services period by Party B under this Contract,

163 KBF - HHERE, FEA-—HTAHEESE R TOEARARLES, BURE
AR . BAEAE 7 R AR E MR T,

16.3 Without the written permission of the other party, each party shall not assign or transfer any
of its rights or abligations hereunder.

m4$ﬁﬂfﬁ ------ ~F AT HAFI R FE ST T3 s N UL PR AR . 4R
= A B R I AT 4SS R T BRI RN B R Z AR, ARz AR K
1T{§1?1I?R$Uﬁ

16.4 Any rights or obligation under this Contract may be waived or exempted by each party only
with the written consent. Failure to exercise the rights under this Contract shall neither be
treated as waiving the right, nor affecting or impairing the exercise of the right in the future.

16.5 WA & B A AE A S R A ST LR AR IR b [ R A BRI MR A FE R BN | AT
BAREARN BGRBIATRTE, e REMFRAZEW, VrRTH LM ATHhIT .

16.5 If any provision of this contact is or becomes illegal, invalid or unenforceable in any respect

Page 24 of 26




Versien: 31 Octobier 2016

under the laws of Peoples’ Republic of China or the State of Texas, it shall be treated not

existing from the start. The remaining provision will not be affected or impaired and they
are still valid and enforceable.

16.6 fii{F 1 RENM—EFH 9, SEBNUREESTEFHRFEER.

16.6 Attachment 1 is part of this Agreement, and has equal legal effect similar to other parts of
this agreement.

16.7 & & FEA—-XEE, BHREEM, LHhGEER, AFRSFEREUI.
CBATR BIEDC)

16.7 This Contract is made out of four copies. Three copies are held by the Party A and one is
held by Party B. Four copies have equal legal effect.

16.8 1% PSWI1 B{EMA B, SEFEEWAAK S HEN,, REEHEEZ PSWI KT &

ﬁamﬁﬁﬁ TAMU-OUC MOA #4T HEEIT EIRAE R
16.8 Any change to this PSW 1, including the identity of the Program coordinator(s), will be

made effective only by written amendment of this PSW 1 signed by the Parties in
accordance with the existing TAMU-OUC MOA.

169 ARSI (IO S SIE R BTE H T DL AT
RIEHITR) MBS ANESAR, AN A FRAIFF & BRI . )

AR BEFE (BATHEMNNR )5, Eiliﬁ**i’ﬁﬂfﬁﬁﬁlﬁiﬁﬁﬁ 3 9 ERH L
B, SHARFB.

16.9 The data/models from these collaborations would be considered proprietary and confidential
data for two years or as otherwise agreed from the date of initial development unless
specified and agreed upon by the Parties in writing or otherwise required to be disclosed by
applicable law. Following two years or the otherwise agreed upon time period from the
initial development, data / models from the specific collaboration will cease to be
proprietary and confidential and will be open to public access.

16, 10 TAMU BRI RERTUT RIS EE ERF ZHERFEFILE, HiXe

GERAGHIRATIEN “EWR” . “EMHR" hERRSBASEKF (ITAR, 22

CFR 2R4% 120-130 T3) %mm%#ﬁﬂ%ﬁj (EAR, 15 CFR &4 730-774 7)) B X, R

{RAF— 7B BT DB & BB LS, R T U R IR H I E S

T . TERC[RINT ﬁu%a‘ﬂﬁ:ﬁ?ER VBRI SR, BRI T X B B T 1R

FRCEI . (BT ANTETEE e 3215 1 11 & il 26 B Y rﬁfmajtw TR S R
PRI . Bk, DR EIER AT TIERT A R RIBIAR #iw;laf‘*nu

16.10 The Results of the Research obtained by TAMU are expected to be ordinarily published
and shared broadly with the scientific community, and therefore are expected to
constitute *fundamental research” as defined under the International Traific in Arms
Regulations (ITAR, 22 CFR Sections 120-130) and the Export Administration
Regulations (EAR, 15 CFR Sections 730-774). If either Party discloses any Confidential
Information that is subject to export control, the disclosing Party will alert the receiving
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Party in writing at the time of disclosure, at which time the receiving Party will advise the
disclosing Party if it desires to take receipt of the export-controlled materials. Neither
Party shall export or re-export any United States-origin technology, software, or products,
or the direct products of that technology, software or products under this Agreement, In
violation of Unitp tateﬁzéijjort.control regulations.

R REARERRERE
Signed by Legal Representative/Authorized Person:

T F 53 AR /7bb%;

Signature by Project Leader:

7 RERRFERRIKE
(#ED

Party B: Texas A&M University
Carol I. Cantrell

Senior Associate Vice President for Research Administration

HEEARATERRE T /] NSt T
Signed by Legal Representative/Authorized Person: Lt / % (it

37 8 55 AT
Signature by Project Leader: /

&L

Page 26 of 26





