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1. Introduction

l1.Background

With strong WERPhé&MWos | df Cl i mate RamseaClchVARR ogr &
(Climate dwdr Dabahity, Predbot abhel capaandyCban
in particular for Early Career Scientists, and
I nstitute of Oceanography (FI O), Minitstry of
agency of the I nternational GyLel avrA Ra dPrr eog meecrtt O &
signed bet ween iWCRPa naunadroyf @ 1@z i WHRO Summer
Schools every t+«06 Oy Sammer ClClsdARveé slecob@apigesof
whch aree ctur rent QGlolcWASR ogr Allhges, t he CLI VAR Summe
aims to establish a platform to foster internae
traineds, pamdvi de opportunities of exchanging
education.

TheCLI VVARO Summer SaltaelssWwad liyn Qi qagrdiddedn 25
June, 2018 wundPearstt,hePrtelseemd "and FutlreTbe Sea
summer school -wédsachewdtbathkeRTUREBCOTI &®Cni ng
Course on "Ocean ForecadtilngyIpodti8mmMmetrr achbnbny
was fruitful and widely r(eepogmKemdamy Ghemspiar

Franck Eitel from Cameroon was nominated direc
the @IAAl antic Regional Panel for his outste
summer school , and the nomination was approved
Growm.me of the excellent articles subnitted by
speci al ilsVslAHRe c b & { @&ld0:. 36071/ cl)ivar. 76. 2019

The"i@LI VVARO Summer Schoobandvaso@rbdypotaheed dCLI VAR
Atl antic Regi.dowkRakdlec@ARPDLOY t hk9 gdwtblad e LIOVa D

the beginning"i€L!| YRRO, Summer2 School, which wa
pl anned for June 2020, waswpwoes ploaidndla éhfytberri dd i
format -2@&n Alust, 202221 T™eae mphQ@Qisngdao, Chi na,
livestream and online interaction options prov

participants.

1. @QurPBescription
The t heme 2Ll MBIR®uU mme r svalBcoddan Macroturbul ence

Il ts Role in "EarTthhe' sc o@ildkibnea toebger vati on and dat a
ocean macroturbul ence, its dynamic -sneahani sm ¢
ocean circulation, numeri cal simul ati on, and t

change simulations &ndageeapdeictesmn€hi reada,c. Frlanc
Ger many, New Zeal amedrjen UKt ead dt & Sagdidwee slsa amtgu rt ehse
observations, dynami cs, mordee |-dha mas coaf | et hneo toi coenasn
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https://www.clivar.org/clivar-panels
https://www.clivar.org/events/clivar-fio-joint-summer-school-2018
https://www.clivar.org/sites/default/files/documents/Summerschool/2018SeaLevel/CLIVAR_FIO%20Summer%20Course%20Report_Final.pdf
https://doi.org/10.36071/clivar.76.2019
https://www.clivar.org/events/clivar-fio-summer-school-ocean-macroturbulence-and-its-role-earth%E2%80%99s-climate
https://www.clivar.org/events/clivar-fio-summer-school-ocean-macroturbulence-and-its-role-earth%E2%80%99s-climate

as well as their rolwith the 3eapiedhs nhF amati st 3

and staff at the I nternati ontahle CHIilrVsAtR [Prrsotjietcu
OceanographwinhkIls®O)yy of Natumald Rédeo WNESLOG OCH
Regional Training and Research Cent gr Tohne Ocean
full l'ist of the |l ecturers and #gpendixtA of t he su

CLIVAR-FIO Summer School Facul .
- o Teaching Support

DFr\gII DA e DAIh:sDII DChanngng DGwyn Dly
.....

Robinson
Dr. w iwe <D, Chuntua Qiu | Dr. Agostino Meroni
Ocean Univ. of Cnlna IAP CAS Chma uuuuu 3\‘" Universit iy UNIMIB
é na
ien i { )_

| or. Suneil yer DHaI onn DZh DSab ) { /) mannwex
= = e werpe! @l @) .z

e aram s s

Fig.1 Lecturers and teaching assista

Th summer school raencoeuinvt e6dm g Riletaali ons from stud
researchers from 33 caudonutghi easn ao ple no vecearl It hfeo rw oarj
During the selection process, t he Organizing ¢
the applicantsd potleatsammemnnschbdbaoalti ofikr é wghou
the Committee considered potenasaanl ifrprorft @atnur e
facand, avabutanteededucati on background as wel | as
The Commi sbea@ai med t odeascth ipeovses itbhlee wyieogr aphi cal
the trainees, and a gendas WwWallanasdtide ctormnitbut

capabbiuliiltayi ndevel opi Ag tchenSummeears Pd moboeled t o
hybrid, the Committéebisasoi dgcoppdrtongiyeto m
by including people as online pa6¢ardipdhatss Wi
from 26 cG8wmatl eise Jafng@dasl e s) were seledt®©® for t
summer schao?20fi whi @@ ded t he c olukosnesiTioensi t e an
full 1ist of par tApcpiemalhbes BSSuanmmebre I coluanalit ewhas c o
byFirst I nstitute Mofni Otcreyamadr aRdsagnudr c € & e
Admini strative Committee of Qingdao Western Co
by the World Climate( VR&RBR)arch Progr amme
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1 I ©8

Fi ghi s3tri bution of the trainees

Thédaummer Scohmpaoli sed QRAI eé semnuass,i ons of recer

articles, exercises with obser vaitnisotnraulc taonrds nfood
groups of par tzé st fhaen tSu mme waarGa lnyesde t o hel p est at
research networ ks, and identify possible area:
their i nst istwetriecoonusi,s daidbm@bitmenecut e pmebsdababéebor e

the coumhhesh covered his/ her mai n research f oc
work, and preliminary idea for c¢oopneraatdiian owi,t |
in order t o encohiotalgeon wiatmav o saamsch evemrlei ndei vi ded i r

grouwmpg ing the samdthetwkeghpowiygibdieddel| i nes for pr o]
devel opmentr eggrud rvear € o formul ate a gr owhg cphr opos
was presented at the end of t hegs dmmdarbasdckhdalom

sever al of tAhesiitnes tvriuscittortsoo FI1 O was dh®o arran
full agenda for the summerensicko@l can be found
Online participation for thZosmmamerd brhestr evar
Sl ack clwasnelst atbol ifsaceidl i t ate the group communi
and announlcrenmerndesr t o enabl e the trainees | oca
attend the courses as pwuecehc oasdepo $heecleludbeiem | i v
prepartedadhyer s and hep ICh daddhd aogne thef or e Tthiee cour
sl i dasshi ved r,ecroeraddingg materials as well as da

weruepl oaded to cloud drdwei,| aabnlde tohne tlhen kpr ongerrae
(https:// www. elli-wsa.morec/h2p@do2g r & mme



https://join.slack.com/t/clivarfiosumm-il44403/shared_invite/zt-1dyk2ny4y-ooXsW2fF6r6d1I4UbSw2EA
https://www.clivar.org/2022-clivar-fio-summer-school-programme

2. Opening Session

The ceremony, chaired by Drr.atLiionLiDefpraorm nienntte ronf
was attended by Mr. Shengzhi Sun, I nspector of
Ministry of NabwraMi ResSpaceesw, Head of Worl d
Di vision, WMO & Head of WCRP Secr efdramerat , Dr .
Chairpersof€ommdSssowim for t hdorWeesrcceanr PatOECi c &
Dr. Fangli Qiao, Deputyl Dstetube GEn®cabnofgr Bp!
Nat ur al R&rmskru.r cYeisnngmi ng Zhao, Director of Qingd
Marine Devel opment Bureau. I'n their wel come ¢

achievement oFl Ohsum@he VABRchoali i agd cODCse&g an
warmly congratul at ed.

Dr . Jose Santos, Executive Director -FOIfO I CPO,

summer school, including the basic information
daily arrangement s, tcheemmiatctud & yo fa ntdh eo r sgulammezri ncgc
Jing Li, Staff Saineomutnicetd ftrhem Il lo@RPG,t i c not es,

and oatiaegemendwsx,ckesdi fferent platforms to be

school

3. Course Content

I n what fporldsoewmst, sweort summaries of the content
by | ecteameocean macr ot ur bBHalretnhc'es . &chld Imatsees r ol e

archived r,ecroeaddinmgg materials as welwWweras dat as
availabl e on the (hgrtoesrdmmevw palyiefvesa.moveg/ 20 2 2

sch@aologr a mme

3.0ay:Dynami cs

Overview ofs safWaelntceer iRBpoNo.i nGaornol i na) State Uni v.
0 What is ocean macroturbul ence?
0 Ocedmesoscal-me&oswsl At moépheropti c & mesoscal
0 The world with & without macroturbulence: th
0 Why a schoofifcudfrednesn new observations, dyna
of mebBoscale motions and t-dhedlreiaitec-alcat oon w
resolution models, c¢climate scales, etc.
0 Outcomlest he summer school
0 Science issues
V How doesamdsmedoscal e motions arise and betl
V How do these motions interact with the ear
V Climate variability & prediction
- Eddy i mpacts on atmosphere
- Signal/noise for decadal prediction
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https://www.clivar.org/2022-clivar-fio-summer-school-programme
https://www.clivar.org/2022-clivar-fio-summer-school-programme

V Modeling ocean macroturbul ence
V Climate change20 2t0r)e nidad d(gledadnth e tEIKE ener gy (
V Ocean macroturbulence & biogeochemistry

Statistical and Dyvnamical Anal vs(Cbamd miOcgani c

Dong NUI ST)

5

Basic concepts of( dmeds ons ctaldn sstdrduyetseis e, 3 gener
mechani sm)

Automatic eddy debheatgomni ahmmeyri ctdmstraints,
The influence of mesoscale eddies

V Response of atmospheric boundary | ayer to e

Eddiynduced atmosphere variable change
Edg-i nduced heat and freshwater transport
Eddiynduced chlorophyl |l distribution
Eddynduced vertical heat transport

Mesoscale eddy as-sopeibtad whéehgwebnput s

Me s oscaliendeudcdeyd mi xi ng

The fGdarbal Ocean MesoscalOcaEiBdyp| &g Mmoalp hert
I nteraction Observational - Dat aset
https://www. scidb.cn/en/ s/ Zfeub6hb
Suimesospabeesses associated with oceanic mes

< <K<K <K<K KL

Mesoscaisemeaaimteracti on: | mpact o f mesoscal e

weat her maita cehunis OMaC)

5

5

5

B

5

5

5

5

5

5

I ntroducti on

Review 2022: Largescale extratropical SST
Review 2019: Mesoscale extratropical SST
Midl atitultemOspelaear e Systems

Mi dl atitude MeAbwmocapleOeelmt eracti on
Largescal e and -MdBoReladti &®BShi p

Local At mospheric Response to Mesoscale SSTs:
Experi ment Design
Local At mospheric Response to Mesoscale SSTs:

Remote AtrmacsRRlesponse to Mesosamd em&&SATsf| ewor
Remote At mospheric RespOAtsm stpch eMd sco sRd avlea sS JTA
Response of Extratropical Cyclone (EC) vs AR

The Surface Wave Related Turbulence and its Ke

(Fangl i, QFla@)

., The Surface Wave Related Turbulence and its
Wav-enduced turbulence in the ocean

B

B

B

Wave turbul enecsee ae fffleucxtess i n ai r
Summary


https://www.scidb.cn/en/s/Zfeu6b

ExerckExami ne the | ocal at mospheric rteb@onse t
Kuroshio extefMeii avre i r dddiCg n

3.2 Dayse&€a IlAntreractions
Upward influence of odeVan tmac REtbu@BmwmeEnona St at

Uni)v.

Scales: Ocean vs At mosphere

Why shouldnét it care? Scales & structures
, Geopotenti al height response fredn Km0 km pat
, North Atlantic Oscillation
, 80pPpound gorill a
, Ocean macroturbulence => atmospheric climate
, Extratropical cyclones: scale stil]l a proble
, Cyclonemedttavyeal e structures that contribute

rel ease

|l mpacts extend to climate scale
Role for ocean macroturbul ence?
Deep convection

, Frofntont interactions

, Boundary | ayer i mpacts

, Example from observationsnos@lhlefri 8tlaamei mgad
, Upward influence of ocean macroturbul ence
Mesoscakeaainteraction: Upscaling mechanism f
at mospheri XistdwnyinsOMaL)

, Mesoscal AtOwesgpmere I nteraction: Scale Match
, Response of waot emte svoaspcoarl eQ SSTs: storms and Ar
, Upscaling: Nonlinearity between warm and col
, Upscaling (Nonlinearity): AR case study

, Upscaling: other possibilities

EddResol ving Gl obal Ocean Prediction (Atmosphe
Eddi eihangmi ng DNAJIGT)

BackgrottddaResol ving Gl obal Ocean Prediction
Met hodol ogy

Resul ts

Summary

EUREC4A/ ATOMI C overvi ew-EaURE Co@A(S ayb rriensau,l Sp e ilc)h

| P3L
l ntr oduEURB&OAI AT OGAC

B



North TroplaabeActhaerticcrcul ati on

EURBGSEOA/ ATOBMAKC the field experi ment
EUREB&SEOAFi el d experiment strategy

NBC rikkmgs i n undpehrysstaacnddlibnigoge pc loemisc &Is

A unique turbulent tropical oceanregion

The oceanc aslmadA-I€@Q@ exedAssessments from EUREC
OA/ ATOMI C

The oceancalmal & TuSebau lfelnutx eAs r

The oceascalmal & TuSdal et xséhsant i st i cal appr oa
satellite, in situ data and numeri cal si mul a

EURERE/ ATOMI C overview ainAl GMilrd:y Reessudltts (fZr)om AT

Ai-gea interaction and f I(Sixreesi liunl wearea hi ma@d ® nwi nd

5

5

Why study the trade winds?

Observations from ATOMI C

SWIFT drifters and Wave Gliders

SWIFT and Waeel G madretrs d

How do currents influence momentum fl ux?

Wi nd, wayve, and current directions from SWIF
Case study: four SWI FTs drift southwestward
Comparisons with COARE bul k momentum f | ux

Summary: CumomemntSumnfl ux
Chapter 3: Heat fluxes from the ATOMI C campa
Case study: Wave GISiSderfg ochti ve across a

Heat flux gradients across a sharp SST front
SST gradients from SW FT drifters during the
Fl uxes across SST gradients

Spatial flux variability in the trade winds
Summary and conclusions

Exerci se: The influence of oceanic eddi es on
speed and (Clmamg miamg INAJAEST)

3.3 Day 3: Observations

Observing mesoscale ethedi ¢éaattcootineéeddyt &ndet i c e
gl obal (6wwymnEy aN®&C)

Why do we care about mesoscale eddies?
Whartemains to be understood about the role o
ocean?

What happens to mesoscale eddy energy?

What do wébolnhowddi es at western boundari es?
Me RMEEMechani sppsaiskRddd e for Mesoscale Eddy Ene

8



|l i tu Network Observations of Mesoscale Eddy a

i n

the South China Sea, Dongxi ao Wang

Se

Background

New FeatMeseosscoadl e Eddy

Dynamics of Submesoscale Processes
Mesoscal e Eddy-silm@dlec efd a@rs@oog t
Summary

oC

aSTAtRhe ESA Earth Explorer 11 sat esiclailtee mi ss
ean surfac@ddyramiMadCQd)n

Science drivers of the SeaSTAR mission
Observing small scale ocean features

The need for 1km resolution in the ocean

|l mpacts at | arge scal es

Smat4tale ocean dynamics in coastal & shelf s

SeaSTAR primary science objectives
SeaSTAR secondarcyt isvceisence obj e

SeaSTAR pri margqgqwirnnament s

SeaSTAR coverage and revisit

SeaSTAR requirement principle

ATl measuring principle

Airbornetpmoept and expected performance
ESA OSCAR airborne demonstrator

, Timing, complementarity with other missions
Exercise: Work with (@WymdeEyWS#E)el | ite dat a
3.Bay: 4Model i ng

Representation dfurdad @amcmFamag GG MS§F | a0y

, The scientific challenges for OGCM and GCM

., Turbulence closure model s

., Wav-ienduced and OGEMI mi xing in

., Summary

A gl obal eddy resol ving oceaqnlI| COMe cFaosrtecap st e
System (Hahk $)o,ng I-CAPS)

Basic Concepts of Ocean Forecast
LI COM Forecast System (LFS)

Rol e of ocean macroturbul enge eidn cdliiomat e rij mwlt

9



--ldeas ffESMNMZRheO®OYa , S&nld
Mot i vat i BBO
Fl ESM v1.0 devel opment
Fl ESM v2.0 devel opment
Perspectives on the ESM
Fl ESM v2.0 products

ExercAsacgdiragnostic tool kit for rtetseo | iithipwent of oc
Li I-G\VP

3.5 Day b5: Bi ogeochemistry and soci e
Mes-and subsnesloe eddy dynamics and biogeochemic
t he i mpact on heat aAnnalairdba,nB@&ragaicas ploercth)

, Oceanic spaseahad ti me

., The flow of energy in the Ocean

Dynamics at the ocean submesoscal es

Underl ying Research Theme

Why Submesoscale dynamics are prominent near
., LPATTERN FORMATI ON AND SUBMESOSCALESN xing a
di spersion

2PATTERN FORMATI ON AND SUBMEBSOBCALESONnvergenc
i mplication for carbon cycling

3.GENERATI ON OF SUBMESOSCALE EDDI ES ALONG

SLOPES

Connectivity of Callogorgia delta

Contributiohs obdmemeasloe eddi es t o mamti@ney extrem
FrengeGEOMAR)

Marine extreme events: Why of interest?
Quantifying the role of eddies in marine ext
How do eddies cause extreme conditions?

Physical/biological intesaalesnandti mesomplubame
deci si on (Amhaikceer sdel, | &J. Porhna&uckI| and)
., A quick introduction

| mpact of (sub)mesoscale features on plankto
| mpact of (sub)mesoscale features on swimmin

., What does it mean foagewmas®e?vation and man
Breakout di scussi on: |l denti fvying knowl edge ge
phy/biol ogical process (AMiitche s3ncd eltvayl rel evance

10



Exercise: Marine predat@idg cien aadt uivlyul ent ocea

3. %  te visit to FI O

On Aug. 17, a site vi dTihte tsd vils@t ®as tdarer &Crhg «
Ocean Sample Repositopegrf8&8amaonog Bamput Hhgt
and LlLaaboy of Marine Scienceaenarfd ONumeri cal

3.Group Work omDeRebdtpopmaint

A capacity building acti victoywdarc tprdog dg alu gde
t he wleheek .t r ai nees AhAlge oddwp @reslon ngroonpsne
grolgmd were askedetoppopopasmaére&bgetehbeet o
summer school t hemes wiutrh ntgheekibre Avie§ , i nt er e
Prof. Changming Dong ganwdo iRy odre c Famew on Qi ao
to develop a project propdoasald. tbe.ak@iya @ ofi i
proposal

0 What we shoul d,Acoccuursatoen ?2Af(rei.cga. Cl i mate Pr

0 Social and scientific needs

0O Progressference review on climate predic
system exists)

0 Analyze the challenge

0 Research content (main research area and

0 Backgrouppotroe ¢she research

0 Your team

0 What kind of support you need to do the r

The trainees were encouraged to brainstorm
each groupperesiaganhear ianl i ne, pr esleéntaendd t hei
refined it and developed the draft proposal
19. On Aug .-pe2rOs,o0nf ogurfoauipms | iamel gr oups present
proposals and recei bodrfdeodbDwex pemrltismen dheup
cannot tprdeukseda ®né iimesues, and Amaet gero uwe ek o
was provided to develop the full proposal s
t hbeoard ofThexwsmed Ipspos al s r ec eli p@d Pfomoounp s

and 6 onl ibmpmeAwg bABIDisst of tkeanpbepoxdlesr ed

Appendix D.

3. Brainee Certificate

For evaluating the performance eof at rsacionreee swadsu

given to each trainee. The score was determine
di scudsiiomg the training course and the qualit:
A certificate of accomplishment was issued to
of the course. Four trainees(twe@erseheanddt ws

onfleigccording to their training scores.

11


https://www.clivar.org/summer-school-groupingin-person
https://www.clivar.org/summer-school-groupingonline
https://www.clivar.org/summer-school-groupingonline

Name Institute Country Participation
format
Tolulope Zhejiang University Nigeria In-person
Emmanuel Oginni

Xiaowei Wang Institute of Atmospheric China In-person
Physics Chinese
Academy of Sciences
Pablo Fernéndez | Laboratoire de France Online
Ecole Mééorologie Dynamique
Fuad Azminuddin | University of Science and | Republic of | Online
Technology Korea Korea
Institute of Ocean Science
and Technology

& @ WeRre— — @y 2@ WRPe
CERTIFICATE OF ACHIEVEMENT CERTIFICATE OF ACHIEVEMENT

This is to recognise that This is lo recognise that

Tolulope Emmanuel Oginni Xiaowei Wang

of Zhejiang University, China of Institute of Atmospherie Physics, CAS, China
has been awarded as BEST TRAINEE of the CLIVAR-FIO has been awarded as BEST TRAINEE of the CLIVAR-FIO
Summer School on “Ocean Macroturbulence and Its Role in Summer School on “Ocean Macroturbulence and Its Role in
Earth’s Climate” Earth’s Climate™
during 15-20 August 2022 during 1520 August 2022
RO i ingdao, Chi e in Qingdao, Chi
,% 3% \\ in Qi u a0, China 3 \%\ % W in Qm a0, China

IVAR Project Ofice

No. F102022C026 . No. F102022C030

& @® wree— T @ 0@

=/ Worid Clate

CERTIFICATE OF ACHIEVEMENT CERTIFICATE OF ACHIEVEMENT
This is lo recognise that This is to recognise that

Pablo Fernindez Fuad Azminuddin

of Laboratoire de Météorologic Dynamique, France of Korea Institute of Ocean Science and Technology, Korea

has been awarded as BEST TRAINEE of the CLIVAR-FIO has been awarded as BEST TRAINEE of the CLIVAR-FIO
Summer School on “Ocean Macroturbulence and Its Role in Summer School on “Ocean Macroturbulence and Its Role in
Earth’s Climate” Earth’s Climate”

Online, during 15-20 August 2022 Online, during 15-20 August 2022

Oxda o

Prot. Fangli Qiao

Prof. Fangli Qla

P
Executive Director 0
International CLIVAR Project Office ¥

No. F102022C081 | Minsyof

No. F102022C080

FigCe4ti ficate for best trainees

4. Trainees Feedback

Af ter t he compl etaor eedbachke gouaeuwsrisiee miaitroe al |
participants in order to receive their comment
academic aspects286fsehbhpweoersecei ved.

Good intemacgi onaibreeveeandecturers and trainee
12


https://www.surveymonkey.com/r/J8GP2HQ

botdhuritmg@g <c¢cl ass and the breaks. According to t
content, guality and awe a&ngverhd ntd edsé Iginear dada.dt u |

Thewerienterrelations among | ectures, and the k
t hemave been r ewinmpvweds i zred rbey sever al l ecturer s
However, we also observed from the survey tha
experienced some issuedawlerd odownxleogadisreg tireom

dri ve, when ttowe(@Qd ,iggvees . dbr@e st udents felt the ¢
homewor kPD20)Dwe& e di f Al solt sbme bhémne students
response from their groupmates, which made it

di scussion and prepare the group proposal

There were also some <critikalfocommenmntre tdReast gl

i mpl ementation of the Summer School, which ar e

0 Innperson particiapeat isdam ofngrd yf wmtnuriei pat ed.

0 More attention and s wep poorlti ntep seasupdpednieasi de t o
arranging dndcpsactbhsal sessions.

0 The course isTarbiangaomedéedouansdoaxenci se
the future.

0 Considering the differentanhdackgme umaly ofiott hlea
programming skills. It might be a burden for
packages. More trainings that will expose t he
| anguages may be organized to aridhhtehset gt edent
for hoanndssessi on by Dr. Yi wen Li should be fo
guided through from installation to using th
install ati on wiutildedeastt®iplsdd i ankmmeht Eei whahe s
Prof. Alice della Penna did.

Topics for future capaxzlisyggdesti e€d nlygy atche vi ¢ 3 g

The full analysis of the tra&appeerdibx fEedback cart
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Appendix A: Lecturers and Supporting Staff

Il nvited Speakers

Dr. Mike Sparrow Dr. Somkiat Khokiattiwong
Head, World Climate Research Division, Former Vice-Chair, IOC/UNESCO &
WMO & Head of the WCRP Secretariat Former Chair of IOC-WESTPAC

Mr. Shengzhi Sun

Inspector of the Department of
International Cooperation, Ministry of
Natural Resources (MNR), China

LectufBYy sorder of teaching)

Prof. Walter Robinson Prof. Changming Dong

North Carolina State University Nanjing University of Information
USA Science & Technology, China

E-mail: warobin3@ncsu.edu E-mail: cmdong@nuist.edu.cn

Prof. Xiaohui Ma Dr. Weiwei Ma

Ocean University of China Ocean University of China

China China

E-mail: maxiachui@ouc.edu.cn E-mail: maweiwei@ouc.edu.cn

Prof. Fangli Qiao Prof. Sabrina Speich

First Institute of Oceanography, Ministry Laboratoire de Mééorologie
of Natural Resources Dynamique, IPSL, ENS-PSL

China France

E-mail: giaofl@fio.org.cn

Email: sabrina.speich@Imd.ens.fr

Dr. Agostino Meroni Dr. Suneil lyer

Universitadegli Studi di Milano -Bicocca  University of Washington

Italy USA

E-mail: iversk@apl.uw.edu

Email: agostino.meroni@unimib.it

Dr. Gwyn Evans Prof. Dongxiao Wang

National Oceanography Centre Sun Yat-Sen University

UK China

E-mail: dgwynevans@noc.ac.uk E-mail: dxwang@mail.sysu.edu.cn
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Dr. Adrien Martin

National Oceanography Centre
UK

E-mail: admartin@noc.ac.uk

Prof. Zhenya Song

First Institute of Oceanography, Ministry
of Natural Resources

China

E-mail: songroy@fio.org.cn

Prof. Annalisa Bracco
Georgia Institute of Technology
USA

E-mail: annalisa@eas.gatech.edu

Dr. Alice della Penna

University of Auckland

New Zealand

E-mail: alice.dellapenna@gmail.com

Prof. Hailong Liu

Institute of Atmospheric Physics,
Chineses Academy of Sciences

China

E-mail: Ihi@lasg.iap.ac.cn

Dr. Yiwen Li

Institute of Atmospheric Physics,
Chineses Academy of Sciences

China

Email: lyw@lasg.iap.ac.cn

Dr. lvy Frenger

GEOMAR Helmholtz Centre for Ocean
Research Kiel

Germany

E-mail: ifrenger@geomar.de

Local Organi zer s
Dr. Li Li Dr. Wei Zheng
Division Chief Deputy Division Chief

International Cooperation Division,
First Institute of Oceanography, Ministry
of Natural Resources

Ms. Wenjun Lv

Officer

International Cooperation Division,

First Institute of Oceanography, Ministry
of Natural Resources

Dr. Jose Santos

Executive Director

International CLIVAR Project Office
The First Institute of Oceanography,
Ministry of Natural Resources
Email: jose.santos@clivar.org

Dr. Liping Yin

Staff Scientist

International CLIVAR Project Office
First Institute of Oceanography, Ministry
of Natural Resources

E-mail: liping.yin@clivar.org
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International Cooperation Division,
First Institute of Oceanography, Ministry
of Natural Resources

Ms. Xuewei Diao

Staff

International Cooperation Division,

First Institute of Oceanography, Ministry
of Natural Resources

Ms. Jing Li

Staff Scientist

International CLIVAR Project Office
The First Institute of Oceanography,
Ministry of Natural Resources
E-mail:_jing.li@clivar.org

Ms. Qian Zhao

Administrative Assistant

International CLIVAR Project Office
First Institute of Oceanography,Ministry
of Natural Resources

E-mail: gian.zhao@clivar.org
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Dr. Xungiang Yin Ms. Yan Wang

UNESCO/IOC RTRC-ODC Center Assistant

First Institute of Oceanography, Ministry UNESCO/IOC RTRC-ODC center

of Natural Resources First Institute of Oceanography, Ministry

E-mail: yinxg@fio.org.cn of Natural Resources
E-mail:_odc_center@fio.org.cn

Ms. Jiayi Guo

Assistant

UNESCO/IOC RTRC-ODC center

First Institute of Oceanography, Ministry
of Natural Resources
E-mail:_odc_center@fio.org.cn

Vol unt eer s

Ms. Jing Ren Mr. Bo Liu

PhD candidate Master student

First Institute of Oceanography Ministry  First Institute of Oceanography, Ministry
of Natural Resources of Natural Resources

Ms. Youting Wu

Master student

First Institute of Oceanography, Ministry
of Natural Resources
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Appendix B: List of Participants

No

Name

Country

Institute

Participation

format
: : First Institute of Oceanography,
1 Bo Liu China Ministry of Natural Resources In-person
. . First Institute of Oceanography, i
2 Jing Ren China Ministry of Natural Resources In-person
. : First Institute of Oceanography,
3 Youting Wu China Ministry of Natural Resources In-person
. . . Institute of Atmospheric Physics
4 Guixian L China Chinese Academy of Sciences In-person
. Lo . Institute of Atmospheric Physics
5 Jingwei Xie China Chinese Academy of Sciences In-person
. . Institute of Atmospheric Physics
6 Xi Wang China Chinese Academy of Sciences In-person
. . . Institute of Atmospheric Physics
! Xiaowei Wang China Chinese Academy of Sciences In-person
8 PingXiang Chu China N/A In-person
9 Linhai Wang China Sun-Yat-sen University In-person
10 Lixuan Huang China Sun-Yat-sen University In-person
11 Ying Hung China Sun-Yat-sen University In-person
12 Changlong Liu China Zhejiang University In-person
13 Xinyu Li China Zhejiang University In-person
Aston Matwavi Climate Change Research Center
14 y Kenya Institute of Atmospheric Physics In-person
Nyongesa
UCAS
OnVanao International Center for Climate and
15 lyang . Kenya Environment Sciences [T ICCESE In-person
Augustine Omondi . :
Institute of Atmospheric
L Institute of Atmospheric Physics
16 Eghosa Igun Nigeria Chinese Academy of Sciences In-person
Emmanuel S Key state tropical laboratory of
17 Nigeria In-person
Eresanya Oceanography
Tolulope L . . .
18 Emmanuel Oginni Nigeria Zhejiang University In-person
. - Institute of Atmospheric Physics
19 Dickson Mbigi Tanzan Chinese Academy of Sciences In-person
20 Zachari a Tanzan Il nstitute of Atm l4pers
Mt ewel € Chinese Academy
CNRS 1 IRD T CONICET 1T UBA.
Instituto Franco-Argentino para el
21 Matis Dingpoli Argentina Estudio del Clima y sus Impactos Online
[ IRL 3351 IFAECIE . Buenos Aires
Argentina.
Departamento de Ciencias de la
. . Atmésfera y los Océanos i Facultad ,
22 Inés Leyba Argentina de Ciencias Exactas y Naturales i Online
Universidad de Buenos Aires
23 | Fernando Becker Argentina Universidad de Buenos Aires Online
Ashraful Bangabandhu Sheikh Mujibur .
24 Moontahab Bangladesh Rahman Maritime University Online

17




Participation

No Name Country Institute f
ormat
Tasin Sumaia Bangabandhu Sheikh Mujibur .
25 Khan Bangladesh Rahman Maritime University Online
Siraj Uddin Md. Celestial tech Ltd. Dhaka .
26 Babar Chowdhury Bangladesh Bangladesh. Online
27 SaklaKiganam Bangladesh Daffodil International University Online
. Department of Oceanography .
28 Raiyan Ahamed Bangladesh University of Chittagong Online
Md. Shahin o .
29 Hossain Shuva Bangladesh Eutech Systems Limited Online
KM AZAM : , .
30 CHOWDHURY Bangladesh University of Dhaka Online
UNESCO International Chair in
31 Adeola Michael Benin Mathematical Physics and Online
Dahunsi Applications University of Abomey
Calavi
. . . College of Marine Geosciences .
32 Honghbing Miao China Ocean University of China Online
33 HONG WANG China Faculty of_suer_lce and technology Online
University of Macau
. . Hainan Province Ocean Monitoring .
34 Jiacai Xiong China Forecasting Center Online
. : Hainan Province Ocean Monitoring .
35 Qingyan Wang China Forecasting Center Online
36 Tao Zhou China Hainan Provmce_Ocean Monitoring Online
Forecasting Center
37 Bo AN China Inst_ltute of Atmospheric I_DhyS|cs Online
Chinese Academy of Sciences
. . Institute of Atmospheric Physics .
38 Chenyang Jin China Chinese Academy of Sciences Online
39 Haolan Ren China Inst_ltute of Atmospheric I_DhyS|cs Online
Chinese Academy of Sciences
40 Kexin Li China Inst_ltute of Atmospheric I_DhyS|cs Online
Chinese Academy of Sciences
. . Institute of Atmospheric Physics .
41 Panpan Li China Chinese Academy of Sciences Online
. Institute of Atmospheric Physics .
42 Peng Fan China Chinese Academy of Sciences Online
43 Run Guo China Inst]tute of Atmospheric thysws Online
Chinese Academy of Sciences
, . . Institute of Atmospheric Physics .
44 Tianyan Li China Chinese Academy of Sciences Online
. : . Institute of Atmospheric Physics .
45 Tingwei Cao China Chinese Academy of Sciences Online
46 Wei Hu China Inst_ltute of Atmospheric F_’hy3|cs Online
Chinese Academy of Sciences
a7 Xiaodan Chen China Inst]tute of Atmospheric I?hysms Online
Chinese Academy of Sciences
48 Xiaojuan Zhang China Institute of Atmospheric Physics Online

Chinese Academy of Sciences
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Participation

No Name Country Institute f
ormat
49 Yiran Xu China Inst_ltute of Atmospheric I_Dhy5|cs Online
Chinese Academy of Sciences
- . Institute of Atmospheric Physics .
50 Zlying Xuan China Chinese Academy of Sciences Online
. . Institute of Atmospheric Physics :
51 Zlying Xuan China Chinese Academy of Sciences Online
. . Institute of Oceanology of the :
52 Peng Lian China Chinese Academy of Sciences Online
. . Marine Disaster Reduction Center :
53 MengQi Wang China Ministry of Natural Resources Online
54 Wenhong Xie China Nanjlng University of Information Online
Science and Technology
o . Nanjing University of Information .
55 Zhiwei You China Science and Technology Online
56 Chaochao He China Nanjlng University of Information Online
Science and Technology
. . Nanjing University of Information .
57 Xiangyu Shen China Science and Technology Online
58 Jingyuan Xue China Nanjlng University of Information Online
Science and Technology
. . Nanjing University of Information .
59 Yifei Yang China Science and Technology Online
60 Ziyun Wang China Nanjlng University of Information Online
Science and Technology
. : Nanjing University of Information .
61 Yifan Wang China Science and Technology Online
62 Yang Jin China Nanjlng University of Information Online
Science and Technology
. : Nanjing University of Information .
63 Qian Cao China Science and Technology Online
64 Lianjie Lin China Nanjlng University of Information Online
Science and Technology
65 Minghan Fu China Nanjmg University of Information Online
Science and Technology
66 Hui Gao China Nanjlng University of Information Online
Science and Technology
67 Jinyan Liu China Nanjlng University of Information Online
Science and Technology
68 Sijie Chen China Nanjlng University of Information Online
Science and Technology
. Nanjing University of Information .
69 Fangyuan Teng China Science and Technology Online
70 Weiyuan Dong China Nanjlng University of Information Online
Science and Technology
71 Ziyi Zhang China Nanjlng University of Information Online
Science and Technology
72 Yuxin Liu China National Satellite chan Application Online
Service
73 Hailin Wang China Ocean University of China Online
74 Shidong Liu China Ocean University of China Online
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Participation

No Name Country Institute f
ormat
75 Xiaojie Ding China Ocean University of China Online
76 Xingru Feng China Ocean University of China Online
77 Yaping Gong China Ocean University of China Online
78 Youwen Lan China Ocean University of China Online
79 Zhuoran Li China Ocean University of China Online
80 Haixia Dai China Polar Research Institute of China Online
81 Long Lin China Polar Research Institute of China Online
South China Sea Institute of
82 | Rongwang Zhang China Oceanology Chinese Academy of Online
Sciences
83 yuxin LIN China Southern University of Science and Online
Technology
84 Tian Ma China Sun-Yat-sen University Online
85 Hongjian TAN China Thl_rq Institute of Oceanography Online
Ministry of Natural Resources
86 Zhiyong long China University of Macau Online
National Agency of Civil Aviation and
87 FOUADABSOUFA Comorin Meteorology Ministry of Marine and Online
Land Transport
. Escuela Superior Politecnica del .
88 Felipe Condo Ecuador Litoral F ESPOLE Online
89 Rafa(;/lllisrggzdez Ecuador Independent Researcher Online
. . Instituto Oceanogréico y Antatico .
90 Nativi M. Sophia Ecuador de la Armada I INOCARE Online
Getachew
91 Mehabie Ethiopia Bahir Dar university Online
Mulualem
Ecole Normale Supéieure/
92 | Pablo Fernandez France Laboratoire de Mé&éorologie Online
Dynamique
93 Gaston Manta France ENS Paris Online
94 Mohamed Naziq.S India / Online
Sabeeulla
Center for Atmospheric and Oceanic
95 Bijit Kumar Kalita India Sciences Indian Institute of Science Online
Bangalore India
DHANENDRA . Dept. of Geography HNB Garhwal .
96 SINGH India University India Online
INDIAN INSTITUTE OF CHEMICAL
97 Lakshmanna India TECHNOLOGY- COUNCIL OF Online
Ballari SCIENTIFIC AND INDUSTRIAL
RESEARCH
98 PUNYA P India Indian Institute of Space science and Online
Technology
99 Venkadesh India Nammazhvar College of Agriculture Online
Samykannu and Technology
100 | PAVAN KUMAR India Rani Lakshmi Bai Central Online

Agricultural University
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Participation

No Name Country Institute
format
State key laboratory of
oceanography South China Sea
101 VEERANJANEYU India Institute of Oceanology ' SCSIOE Online
LU CHINTA Chinese Academy of Sciences
University of Chinese Academy of
Sciences
102 Ku'r\iﬂs?rrwéecliaglﬂle?tus India University of Basque Country Spain Online
103 Ferdy Gustian Indonesia BMKG Online
Utama
104 | Setiya Wati Kadek | Indonesia BMKG Online
Indonesia Agency for Meteorology
105 CYNTIA Cyntia Indonesia Climatology and Geophysics Online
[ BMKGE
Indonesia Agency for Meteorology
106 Tamima Amin Indonesia Climatology and Geophysics Online
[ BMKGE
Indonesian Agency for Meteorology
107 Randi Firdaus Indonesia Climatology and Geophysics Online
[ BMKGE
108 | Deni Okta Lestari Indonesia Institut Teknologi Sumatera Online
109 Herlina Ikg Indonesia Ministry of I\_/Iarin.e Affairs and Online
Ratnawati Fisheries
110 Elaheh Owlad Iran IRIMO Online
111 Fadia al-azawi Iraq Al-Karkh university of science Online
112 Gandy Rosales Japan Tokyo University of Marine Science Online
Quintana and Technology
Tojo Lalaina
113 | NOMENJANAHA | Madagascar NMHS Madagascar Online
RY
114 | Nurrul Faziina -y aysia APPGM-SDG Online
Osman
115 Franky Herman Malaysia Faculty of Science and Natural Online
Resource
116 Ivaldo Fumo Mozambique Eduardo Mondlane University Online
117 | KYAW THAN Oo Myanmar Nanjing University of Information Online
Science and Technology
118 | Oyebola Elemide Nigeria Federal Ung/ersity .Of de Ekiti Ekit Online
tate Nigeria
119 | Samuel Akande Nigeria Federal Umve;\i'zem Technology Online
Institute of Oceanography Universit
120 LYNDA-UTA Nigeria of Calabar Nigeria? Cglé-Nationaly Online
OKON . :
Institute of Oceanography Goa India
National Weather Forecasting and
121 | Kayode Oyekan Nigeria Climate Research Centre Nigerian Online
Meteorological Agency I NiMet€
Adetayo L The Federal University of .
122 FoIorur)1/so Nigeria Technology Akurey Online
123 Peter Ekpang Nigeria University of Calabar Nigeria Online
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Participation

No Name Country Institute
format
NOORUDDIN , : .
124 KHASKHELI Pakistan Education Department Online
FOREST AND WILDLIFE
DEPARTMENT GILGIT BALTISTAN
125 FARMAN ALI Pakistan PAKISTAN Aerospace Information Online
Research Institute ' AIRE Chinese
Academy of Sciences [T CASE
126 | JAN MUHAMMAD Pakistan Pakistan Meteorlogical Department Online
127 Adnan Arshad Pakistan PODA-Pakistan Online
128 | Muhammad Imran Pakistan Sir Syed University of Engineering Online
and Technology
129 Hazrat Bilal Qatar Hamad Bin Khalifa University Online
. University of Science and
, : Republic of . .
130 | Fuad Azminuddin Technology Korea Institute of Ocean Online
Korea :
Science and Technology
131 Mykyta Turko Russia Moscow Institute of Physics and Online
Technology
. . . Moscow Institute of Physics and .
132 | Vasilisa Koshkina Russia Technology I MIPTE Online
133 | Moaath Ghanem | Saudi Arabia Hodaidah University Online
134 Tasha Smith South Africa SOCCO CSIR Online
KEMGANG University of Cape Town
135 | GHOMSI Franck | South Africa y b Online
Eitel Department of Oceanography
2 AKIENA _ UNIVERSITY OF _
136 South Africa WITWATERSRAND AND CSIR- Online
HOOSSEN
SOCCO
Md. Khurshid : . . . .
137 Alam Bhuiyan Spain University of Cadiz Online
138 Goplshankar Sri Lanka University of Peradeniya Online
Sathiyamohnan
139 Kamal Aldien Sudan Sudan Meteorological Authority Online
Alawad
Department of marine science .
140 Estel Font Sweden University of Gothenburg Sweden Online
141 Theo Spira Sweden University of Gothenburg Online
Venugopal Reddy . : .
142 Thallam Sweden Uppsala University Online
Bojara , . . ,
143 Asvakittimakul Thailand Kasetsart University Online
Tachanat , School of Marine Technology :
144 Bhatrasataponkul Thailand Burapha University Online
145 | Ophelie Meuriot UK Imperial College London Online
146 Yao Meng UK University of Exeter Online
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Appendix C: Agenda

2"d9CLI V.-ARRO Summer School on Ocean Macroturbul
Earth's Climate (Time Zone: GMT+8)
Time | Activities | Speaker/Chair
Monday 15 August 2022
08:00-09:00 Registration and testing of online platform
09:00-10:00 | Opening Ceremony Chaired by Li Li
09:00-09:05 | Introducing the leaders and participants Li Li
09:05-09:10 | Opening remark from Ministry of Natural .
Resources Shengzhi Sun
09:10-09:15 | Opening remark from the World Climate Mike Sparrow
Research Programme P
09:15-09:20 | Opening remark from IOC-WESTPAC Somkiat
Khokiattiwong
09:20-09:30 | Introduction to the CLIVAR-FIO Summer Fangli Qiao
School series and ODC Center 9
09:30-09:35 | Introduction to the 2022 CLIVAR-FIO
Jose Santos
Summer School
09:35-09:40 | Logistic information Jing Li
09:40-09:45 | Courses opening
09:45-10:00 | Group photo
10:00-10:30 Tralnlng Lectur.e . Walter Robinson
Overview of science issues
10:30-10:45 | Discussion Walter Robinson
10:45-11:15 Coffee break & Group photo
11:15-11:45 | Training Lecture Changming Dong
Statistical and Dynamical Analysis of
Oceanic Mesoscale Eddies
11:45-12:15 | Training Lecture Xiaohui Ma
Mesoscale air-sea interaction: Impact of
mesoscale SSTs on atmospheric
weather patterns
12:15-12:30 | Discussion Changming/ Xiaohui
12:30-14:00 Lunch
14:00-14:45 | Training Lecture Fangli Qiao
The Surface Wave Related Turbulence
and its Key Roles in the Earth's Climate
14:45-15:00 | Discussion Fangli Qiao
15:00-16:00 | Exercise: Examine the local Xiaohui Ma & Weiwei
atmospheric response to mesoscale Ma
SSTs in the Kuroshio extension region
16:00-16:30 Coffee break
16:30-17:30 | Participants lightning talks All students &
teachers
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Tuesday 16 August 2022

09:00-09:30

Training Lecture
Evidence for dynamical upwelling of
ocean eddy influence on the atmosphere

Walter Robinson

09:30-10:00 | Training Lecture Xiaohui Ma
Mesoscale air-sea interaction: Upscaling
mechanism from oceanic eddies to
atmospheric storms
10:00-10:30 | Discussion Walter/Xiaohui
10:30-11:00 Coffee break
11:00-12:00 | Training Lecture Changming Dong
Eddy-Resolving Global Ocean Prediction
12:00-12:30 | Discussion Changming Dong
12:30-14:00 Lunch
14:00-14:30 | Journal article discussion Agostino Meroni
14:30-15:00 | Training Lecture Sabrina Speich
EUREC*A/ATOMIC overview and early
result - EUREC*A-OA
15:00-15:30 | Training Lecture Suneil lyer
EUREC*A/ATOMIC overview and early
result- ATOMIC
15:30-15:45 | Discussion Agostino Meroni
15:45-16:45 | Exercise: The influence of oceanic| Changming Dong
eddies on the overlying atmospheric wind
speed and rain rate
16:45-17:00 Coffee break
17:00-18:00 | Research ideas 'speed dating' All students &
teachers
18:00-18:30 | Voting for top 10 research ideas All students &
teachers
Wednesday 17 August 2022
07:30-09:00 | Depart from hotel All students &
volunteers
09:00-12:00 | Site visit to FIO All students &
volunteers
12:00-14:30 | Return to hotel & lunch All students &
volunteers
14:30-15:00 | Training Lecture Gwyn Evans
In situ observations of eddies & eddy-
atmosphere interaction
15:00-15:30 | Training Lecture Dongxiao Wang

The deformation and sub-mesoscale
ageostrophic motion within mesoscale
eddy in South China Sea
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15:30-16:00

Training Lecture

Satellite observation of eddies & eddy-
atmosphere interaction-SeaSTAR

Adrien Martin

16:00-16:15 | Discussion Gwyn Evans
16:15-16:30 Coffee break
16:30-17:30 | Exercise: Work with Glider/Satellite data | Gwyn/Dongxiao/Adr ien
17:30-18:30 | Work on Proposals Groups
21:00-22:00 | Evening online Q&A Gwyn
Thursday 18 August 2022
09:00-10:00 | Training Lecture Fangli Qiao
Representation of ocean
macroturbulence in GCMs
10:00-10:30 | Discussion Fangli Qiao
10:30-11:00 Coffee break
11:00-12:00 | Training Lecture Hailong Liu
A global eddy-resolving ocean forecast
system in China i LICOM Forecast
System (LFS)
12:00-12:30 | Discussion Hailong Liu
12:30-14:00 Lunch
14:00-14:30 | Journal article discussion
14:30-15:15 | Training Lecture Zhenya Song
Role of ocean macroturbulence in climate
simulation and prediction, projection----
Ideas from FIO-ESM
15:15-15:30 | Discussion Zhenya Song
15:30-16:00 Coffee break
16:00-17:30 | Exercise Yiwen Li
A diagnostic toolkit for the impact of ocean
model resolution
17:30-18:30 | Work on Proposals Groups
Friday 19 August 2022
09:00-09:45 | Training Lecture Annalisa Bracco
Meso- and  submeso-scale eddy
dynamics and biogeochemical processes
and the impact on heat and carbon
transport
09:45-10:30 | Training Lecture Ivy Frenger
Contribution of meso-/submeso- scale
eddies to marine extreme events
10:30-11:00 Coffee break
11:00-11:30 | Discussion for Ivy's talk Ivy Frenger
11:30-12:15 | Training Lecture Alice della Penna

Physical/biological interactions at
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meso/submeso scales and its implication
for decision makers

12:15-12:30 | Discussion for Alice's talk Alice della Penna
12:30-14:00 Lunch
14:00-14:30 | Journal article discussion Alice della Penna
14:30-15:00 | Breakout discussion: Identifying Alice/lvy
knowledge gaps in understanding of the
phy/biological process with societal
relevance
15:00-15:30 Coffee break
15:30-17:00 | Exercise Alice/lvy
Marine predators in a turbulent ocean
17:00-18:00 | Work on Proposals Groups
21:00-22:00 | Evening online Q&A
Saturday 20 August 2022
09:00-11:00 | Proposal presentations (10 mins each Groups
group + 5 mins discussions)
11:00-11:30 Coffee break
11:30-12:00 | Closing ceremony
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Appendix D: Group research proposals

Il n person WarmonuEdd:i es induced Marine Heat wa
on Genesis of Super Typhoon Hato (T. E. Ogi

I n personAGyommet2:ic | mpacts of EI Ni Yo and
Eddies in the North I ndian Ocean (D. Mbi gi
Il n person TGreouwpend:itivity of the path of t|
di fferent resoludebngYofWauméri Rah, mA. Eghoc
Huang, B. Liu)

I n person T@Greo Epr o4 ut-P@aoi foif c | Warom Pool and |
on AAfiraica Climate in Past Decades (E. Eres
A. Omondi)

Onl i ne G¢ bduepa sloonalt i oariof Mesoscale Eddi es |
its relationship with South East Asian Mo
Rosal es, K. Li, Z. Xuan, Z. Zhang)

(2)nt er aott Mpae mar Wi wittehr TRhaei nGcaelaln an dTe mper a't
Mi x Laye(T.Dptkyaw)

Onl i ne GrRa@i on:al Characteristics of Sur f
around The Northwest Pacific (F. Azminuddi
Li, A Ar shad, T. Bhatrasataponkul , V. Chir
Onl ine GCoupeBation between Eddy Track and
(Y. Lan, X. Chen, Y. Gong, Z. Li, H. Mi a o,

Ratnawat i)

Online Grompac#¥4:of mesoscale eddies on ENSO
P. Fern8ndez)

Onl ine 6&G€Cbumpmatga cal to daily influence of 7
atsrea heat fluxes in the Arabian sea and th
Spira)

Onl i ne &d diutpiDeerveell opment of Nested Lagrangi
( W. Dong, H. Gao, ChR.o,TeSnhg,ChZ.n,YoOW., XQ.e, J.

Z . Wang, Y. Wang, Y. Jin, L. Lin, M. Fu, C.
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Appendix E: Feedback on CLIVAR-FIO Summer School

1. Your overall opinion to the Summer School
Answer Choices Responses

The Summer School is very useful and | learned a lot. 83.33%

The Summer School provides some relevant information, but | 16.67%

not as much as | expected.

The Summer School did not satisfy my expectation, and | was | 0.00%

disappointed.

Other (please specify) 0.00%

Your overall opinion to the Summer School

0% 0%

= The Summer School is very
useful and | learned a lot.

= The Summer School provides
some relevant information,
but not as much as |
expected.

The Summer School did not
satisfy my expectation, and |
was disappointed.

Other (please specify)

2. Pleasneg e the content of the Summer School
Strongly | Agree Hard to | Disagree | Strongly
Agree Say Disagree

Topic coverage and | 66.67% | 25.00% | 8.33% | 0.00% 0.00%

relevance were satisfactory.

The lectures were well|58.33% |41.67% | 0.00% | 0.00% 0.00%

prepared.

The exercises were well | 29.17% | 50.00% | 20.83% | 0.00% 0.00%

prepared and clearly

instructed.

| can complete the exercises | 20.83% | 45.83% | 25.00% | 4.17% 4.17%

with the instructions provided

by lecturers.

The contents of the lectures | 8.33% 8.33% |29.17% | 41.67% 12.50%

were too difficult for me.

The contents of the exercises | 4.17% 8.33% | 29.17% | 45.83% 12.50%

(D1, D4 & D5) were too

difficult for me.

The homework (D1 & D2) | 16.67% |8.33% | 50.00% | 8.33% 16.67%

was too difficult for me.
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