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A study of size-dependent microphysics and its
effect on bulk aerosol properties with a global
size-resolving aerosol model
(MERELIRI7OVILETIVIC LB MPIBEEIREEZ
DOI7OVIVFENDREICET BHR)

(2022 4 A 18 HFIES)

The climatic impacts of aerosols are evaluated
through the observed and simulated bulk aerosol
properties. This thesis investigates the linkages
among these bulk properties, and how they
connect to size-dependent aerosol microphysical
processes. | developed a sectional version of an
aerosol transport model (Spectral Radiation-
Transport Model for Aerosol Species, SPRINTARS;
SPRINTARS-bin for the sectional version) as an
alternative to the original model (SPRINTARS-orig)
using a global non-hydrostatic atmospheric model
(Nonhydrostatic ICosahedral Atmospheric Model,
NICAM). The sectional model explicitly simulates
the variations in aerosol size distributions, as
driven by size-resolving aerosol microphysical
processes. The development approach enables
consistent comparisons between the two
schemes to isolate the effect of size-dependent
aerosol microphysics. While the aerosol optical
depth (AOD) is not largely different between two
models, it is found that contrasting values and
geospatial patterns are simulated for size-sensitive
Angstrom Exponent (AE).

Based on the simulated results of bulk
properties and underlying size information, a new
methodology is developed in understanding the
correlations between AOD and AE, which can
serve to investigate the overall model bias,
particularly when day-to-day comparisons are
hindered by coarse time and spatial resolutions.

This study also investigates how the size
distribution variabilities would influence the
uncertainties in the relation between satellite-
derived aerosol and cloud products, as the
consequence of the variabilities in the number of
cloud droplets. As the first aerosol sectional
model coupled with a global cloud-resolving
model, the new model can contribute to the

aerosol-cloud interaction community with its
capabilities in capturing both aerosol size
variations and fine-scale cloud microphysics in
global cloud-resolving simulations.

H2022FEBRBITHN—E
HE BN Biiiley

GPM/DPR £l —9 L mFE = AV CREEE S
RIRIS & DBERICDLWT DREREN

[BKIRR IS HRAERESH S DYIEMNETSICIL U Tk
BEHERIH, RCBBBEERAFOESHTEXER
([CFEMT D EFH UL BKEDBERIEDERIFE D
MBBDICEBE> TV, ZTTEME T, £ GPM
BEOEIREKE RN SH 58 HHED 3 XTI T —9
EHELU. TORMBICEDIKISRI—@BIfIcLUS
KOMEZZRNICSHTITU—~DEL, ZOTHRZE
B M EER U, & 5I(C, MlENEE ERAS BEiT
F—INSBONBIEEREEIBEHNZ 21—
Zw R D—TJCK>THRD DT, BEHBDENSLIRD
WEFUED e SHEE CHIRT 2MMEFE T T ILDEE
([CAINUTee TNICKY ., 2IROMBIE MO L RIBIE
BRTFOEGHFETTDICRESIND ZEZRUTE
FFEE. EHBERMOREBZEAT -9 ICE DK
TREBEUCHETESHENTSH Y., IISXIUE—-Y 3 V(T
HEOKHEETIVICH U THEBNG 7 PO0—F i d
26D TH D,

BB EBF Giililsy

MRHAIC BT 3 LERMORLEIRE S FRFECET S
fEMR

MWEAIFEREA TEMIEQNEE TH DN AMICH
I BDMARIEDEN AHFISRADLERROFELER
REBWFEZRHSNICT D2, 1979-20205F D
JRA-55. AMeDAS’IE5T. GPMEVAIT —5 =AW TR
7217 o 1. #B8ME (6-7 B) BXIURTWH (9-108) @
FHI5 T, BMAIETEEED 5. MEHIEED S DKE
[KEXZ D5 T NEEREGNES C&H o fz. MFEHD
REATOLEBIRREKA XY MFOBEO IV RY Y
NClE ER-FEEODIEFESZD DO NEN S LEF
TORVBESRZECHV. REXRICEN S KEHIX
Mg SN TV e, BREBADLERWIE L FRFZDHEE
DEEANTIFICERY . LERMIFEET DI EHR
SNz, GPMEBERERL —5 7 — 9 ZRV cRE#E

REAFRUBFARFARES 2T LIRS @



SRV ATFL=21—X No.11 20243

CEFEETTIE BRI DUMBADBRIEREKDEIGH
&<, BOEKZEMD K HMHEBAIL UK X T LD
Mz b5 ITEA RSN,

¥R RT (5520

MERBRICK I BE_EEEDODEMA N X L—HE
h EEN S DEBREIDRADBLUER - RECLDS
HOEEI—

AT TIFARBEZEOERLICSFDRBE P EEN S
DHEIREIDMAEZEF - RECKDHHADOED ZHIE
RERIC K > TR,

9\ FBNFETTIUNICAM ZR VT L RER%Z
Tolc. BRONADIRBE DS LB TKEESH =18
N9 2REERRN S, KEUESLEAKETWVIE EHHAIEE
EDEMNENS ZENDH o fe, EFSINT TR E
[CRW . KESURBBEEDZLIIH U THAIBEEELICE
WA U2 sHlli7BEZ R UTc,.

WIS, FEEENZFET IVasucaz VTR 2 E8EES
10 S Haishen DBIRERZ1T > 1. EHOYEEZH
SEBEITOE. PHEAAFTLLBDEEZSEEEN
FoxEWEBONTC, ERDYHRADEERICDOVT,
WRB FEOESRESEKRIIEELET D& VI
BZAFHULWLWBDEENRBD EEDA > TJO0—N'®
<O KUERLTW . CORBRIG. BEEERDIGRZ
XRI2HDTH D,

LEEE %06 (Biiiile)

SURT « — RN\ (L3 B3 S K UFEEHI/N T —>
HRDEE

PIRPHDAT LHICHFT DI RILF—INZ TIE. &
BRETA—RNYIE—EERES D, ULH U, &R
EFIVICKDERTIE. #FRBEL/NI - BICH#D
NI —=VHRICK>TRIET « — RN IDHZE(T B,
AIROBNIF. EFEEaRIN' S 21 HicREF TORIE
T4 —RNwIDZEICDNT, MEHEEIIC Kk B5aE]/ S
I —UNRENEBEE) K DIEEF/ VI —VRRICHF
BT ETHD. ERTEETIVMIROCE [C K BBEIIE
BIR (historical) &k ER¥R> F U 7 (SSP2-4.5) 5k
DRT7 VBV TIVT—9 ZERIT Ul BAINEICHE SR
74 —RNwIF 1990 FERUBE—T LD REE
BCLDMBERIL/INI— VD S SUTIREPET 4 —
RN T ICHES DIcsh. REBEF)HE S IEEH] T « —
RNNw J(3588) 7 4« — RNw I KUEILEY REEE)
KSR« —RNwvIZLVEICTDEWVDIEE)/Y
I—VPIRNBESN D,

8 AP (B

Estimation of urban CO2 emission sources and
strengths based on the synergy of observation
and numerical simulation
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A Visit to AORI Recalls
and Adds Wonderful Memories and More

My wife and | just enjoyed a wonderful and memorable one-
month visit to AORI from May 20 to June 20, 2023, kindly
hosted by Prof. Masahiro Watanabe. Our thanks for his well-
organized arrangements and Ms. Kyoko Arakawa’s help
in every way. Our visit this year brought back many vivid
memories from our first sabbatical visit at CCSR (together
with our three young sons, then 13, 3, 1) in the Spring and
Summer of 2000, which was also hosted by our dear friend
Prof. Masahide Kimoto who had sponsored my JSPS fellow
application. One of the great outcomes of that visit was to
successfully persuade Prof. Watanabe, then a enthusiastic
and energetic new postdoc, to visit the University of Hawaii in
2001. His visit that year began a lasting line of collaborative
research that continues on to this day. Our collaboration
first focused on the dynamics of so-called synoptic eddy-low
frequency (SELF) feedback in the pattern formation of modes
of climate variability in the middle latitude. (cf. Watanabe
and Kimoto, 2000, Watanabe and Jin 2003, Jin, Pan and
Watanabe 2006, Watanabe, Jin and Pan 2007).

This rejuvenating second sabbaticals visit, albeit shorter,
has continued and expanded our collaborative research,
which has been now further extended to understanding the
dynamics of tropical climate variability including dynamics
of MJO (Hayashi and Jin 2023, to be submitted), ENSO

(El Nino and Southern Oscillation) and its interaction with
modes in other tropical basins as well as the dynamics of
global warming (Chen et al. 2023 in preparation). Thanks to
Prof. Watanabe’s effort in arranging the schedules, | had the
opportunity to have multiple meetings with research groups of
Profs Masahiro Watanabe, Ayoko Abe-Ouchi, Kei Yoshimura,
and Tomoki Miyakawa. These allow me to learn about their
exceptional work on many fronts. The discussions involved
certainly awakened and excited my interests in the dynamics
of global warming, AMOC, tropical cyclones, and even the
isotope patterns associated with climate modes and beyond.
Moreover, the seminars on June 6 and 12 at AORI and NIES,
respectively, gave me great opportunities to interact with
wide audiences in two excellent institutions. The wonderful
and fruitful Hakone workshop (June 13-15) was also very
memorable, not only because of truly exciting mountain train
rides, hot springs, and beautiful surrounding sceneries but
more so because of the interactions with many talents from a
newer generation, including Profs. Yukiko Imada, Yu Kosaka,
and Tomoki Tozuka, and Drs. Michiya Hayashi, Takahito
Kataoka, Takeshi Doi, Tomoki Iwakiri, Masaki Toda, Xi Cao,
Sugiong Hu, among many others. The relaxing environment
for scientific brainstorming, especially about the last point of
the final discussions at the end of the workshop, was surely
hard to forget and offered much insight into the coordination
of bright minds to address the interplay of physical and social
aspects of climate change scenario solutions.

We certainly echo Prof. Watanabe’s remark that “this visit
feels so too short” when he was very kind to give us a ride
to the airport on our returning way back to Honolulu, Hawaii.
Indeed, we are already looking forward to the next visit to the
University of Tokyo, which will surely take place before too
long. In the meantime, the wonderful collaborations begun
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and friendships renewed will continue and expand to the
betterment of our field and of humanity.
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University of Michigan
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This is my fourth visit to Japan
and the most extended stay
so far. Previously | made a one-day visit to AORI twice, in
2013 and 2018, respectively. This time | have spent seven
wonderful weeks on the Kashiwa campus. Besides giving
a seminar on recent research progress in my group, | also
had a chance to lead a series of discussions on radiative
transfer, especially a hierarchical view of the subject and how
to use toy models to get to know the essence of radiative
transfer physics. Using the past NICAM simulation output
produced by Prof. Suzuki and his collaborators, | examined
the co-variability of temperature and humidity at different
temporal and spatial scales as simulated by such a high-
resolution global model and then compared such results
with counterparts from satellite observations, reanalyses,
and CMIP6 low-resolution model simulations. Together with
works done in my group, the analysis results highlighted the
dependence of temperature and humidity co-variabilities
on temporal and spatial resolutions, providing scientific
justification for more accurate measurements of mid-
tropospheric humidity. | also got a chance to chat with other
professors and colleagues in the CCSR to learn about their
cutting-edge research projects. Through these activities, |
have broadened my knowledge horizon and learned more
about the Japanese research community and relevant earth
science observational efforts made by JAXA.

I am sincerely thankful to Prof. Suzuki for being such a
wonderful host and to Uchida-San for helping me settle
down and handling a variety of administrative chores. |
enjoy conversations with faculty members, researchers, and
students in CCSR. | am a jogger, and | truly enjoyed my
daily run around and into Kashiwanoha Park, especially in
late May when azalea (Y'Y ¥/) was in its full blossom. This
stay also gives me a precious chance to learn more about
Japanese culture and adventure around Tokyo. The Kabuki
trip organized by the international center on the Kashiwanoha
campus was fantastic. Overall, it has been a fruitful and
wonderful visit for me. ES3HHUNESTIVFELE !
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It has been a pleasure to be a guest professor at AORI from
late September through to December. My grateful thanks to
AORI for hosting me, and to Professor Ryoichi Imasu for this
chance to work him and his group at Tokyo University.

| have been visiting from Cambridge where | work as
a research scientist in the Yusuf Hamied Department of
Chemistry. | also work for the UK’s National Centre for
Atmospheric Science (NCAS). My interests are in atmospheric
chemistry modelling, with a current focus on ozone, methane
and tropospheric oxidising capacity. | also work on various
international projects, having been a contributing author to
WGH1 of the IPCC 6th Assessment Report, and am leading
contributions to the IGAC Tropospheric Ozone Assessment
Report due to be published next year.

While here, | have been working on two main projects.
Firstly, writing a review article about the AerChemMIP project,
which was the CMIP sub-MIP addressing atmospheric
chemistry and aerosol. | hope this paper will contribute to the
development of the next phase of the CMIP project. Being
a community-driven paper, it has involved some late nights
on conference calls with colleagues in the US, but it has
progressed well and we expect to submit our manuscript in
the next few weeks.

During my visit, Professor Ryoichi and | have been working
to use model data as priors to use in GOSAT retrievals. To this
end, | spent most of November working on a second project,
also involving NCAS colleagues, on setting up a high-resolution
version of the UK’s UKESM-1 Earth system model. Of course,
‘high resolution” means different things to different people, and
global atmospheric chemistry modelling is a long way from
state-of-the-art storm-resolving simulations - the computational
cost of chemistry calculations and tracer transport currently
presents a very high barrier to working at the km-scale.

After a lot of debugging, we now achieved a chemistry
configuration at an unprecedented resolution (and which
would actually qualify for HighResMIP!) of 50km in the mid
latitudes, and we are now producing some benchmark data
for use by colleagues. This is a big step forward for us - truly
a high-resolution chemistry-climate model operating with
global coverage. This will be a valuable resource for model
evaluation, and it will be exciting to see how chemistry models
do against the increasing coverage of high spatial resolution
EO data. It will also be fascinating to investigate the
chemistry-climate interactions in this model, something not
possible with CTMs, and a particular focus in the future will
be on the upper troposphere/lower stratosphere region where
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the radiative forcing of ozone is critical. I'm very glad to have
worked on this new capability and it serves as a reminder of
the productive research environment that AORI has provided,
and of the excellence my NCAS colleagues!

My time at Kashiwa campus has been memorable for
the interesting discussions with Prof Ryoichi’s group. It's
been great to be able to attend group discussions, and | am
very grateful to Mr Arthur Li for continuing these interesting
discussions over trips for lunch and coffee.

A very stimulating aspect of my visit has been visiting
colleagues in Tsukuba. In December | gave a seminar at
the Japan Meteorological Research Institute, with CMIP6
colleagues in the audience, and was also able to spend a
very pleasant and stimulating day at the National Institute for
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Environmental Studies. | visited Prof Tonokura’s lab where
many surprising overlaps between our research emerged,
and | enjoyed the opportunity to present my recent work to
his research group. At the end of my time at ToDai, | was
honoured to present a short seminar in CCSR.

Working in Professor Imasu’s group has provided me with
many interesting insights into the use of Earth observation
products, and | will be taking many new ideas for model
evaluation using GOSAT products back to Cambridge with
me. | will also be returning with very fond memories of my
stay: Professor Ryoichi’s unfailing kindness as a host, a
memorable trip with him and group members to the Tsuchiura
fireworks, the many pleasant meals with the group and, of
course, the warm welcome from AORI.

RIR—E

- fc ) ]
i o m = oo ' SRR
IZﬁ:;\ i xR B R %E ﬁ ?ﬂé’l%ﬁz% J—R /ﬁﬁl:lcllj % ﬁ%
iSIE | A TH T
e BES—YICHBETILOREG |EIIRERA A K| TEWRE WA fKEE 50,000 0 0 0
ﬁ#% [C K BDEDFBIEDHZ EIRBHZEAT - EIRRRE T f6th SRR fEgE I
1 SIRERBEETIVOBERERVT |HEE " ) B
— S R UBERFRFRIEZMA R (LB G | R
BES-—ILHBETILORE |BERFAFRBELNRR (£ [ HEBUR WA fEKER| 100,000 0 80 80
. [CXDEDFEREDHZFT G0 A E 2614
ﬁ#% OF 1B 2R
5 Na #  |BTHRE
EEERFRERIEF R I | KRFEBE
M BN | KFPRE
WIEFABRETIVOERE |[RFTIRWRR £ BRIl 75 | THEARE (WA BR 43,200 0 0 0
BE & SRS hE R | ER
R 20 BE|XEmRE
3 NIt #E|HRE
BA Fh | THRE
BE | BET—YLHETETILOESG |BRERE KE B |0 SA R— 3,000 0 80 80
W5e | FIAIC K D EEMRTADIET
4
RE | 2RERGETIVORERDT |BLUKRE TK WO | BR EgE I 100.000 0 40 40
W5e | — o B# i
5
BOMEARJETIVRUETE |[SKUTIERERIE HETHRER|ER NS | FHE B M 16,000 0 0 0
SURET VOB HETHRET ILEIFREREE KR Z | FHRE
TE B |RITEFIE
BE BEHET | KifiErIE
i A B |BIEPIE
6 mEEHR B |RihEE
A B | KE
ME X |KE
A RT|KE
BIE |'BFYERER - SEFRR0 | EIURFAMIFRERERR AR /B | RaBiE ([ R 100,000 0 0 0
R | HDETIVRFE - HIiEER
7
BE|BEEFILCBIZYTI Uy [BHETASSLHENARYSH|BP %% B8 (BB B | 60,000 0 0 0
% | RRKD/ 5 X~k SRS RENSN| Biar | BRKE
8 REAFAFHRESRIFAR | PRl 8| B
) st 472,200 0 200 200

RRAFABFARARUEY AT LHRR

[ 16




SRV ATFL=21—X No.11 20243

. s i % @
% o s s o X SRR
Bﬁ ﬁH Pan E% TLE ﬁﬂ Fan rfﬁﬂ ﬁ TE%%SZ,% /_'\n\ ;ﬁ%%l% Eﬁ% é%
B5R3 FO FM T
o | BEHRGERERICED TS | LBEAT RSN ER | Tl EF DR EEE 2 33,000 0 80 30
gio | VEME, EERETILES, & | LBEAPAFRRENSR | FRAD KFRyE
7 [T R KB B | Rk
HE T | KERPE
SEEBFAOTEREEAC [BFTRAREN TERAE|| o ey s e (P8 BF | 100000 0 0 0
B DMENERTFILOEE | BRatyy— = SH\8 7=
|t EETIRES RIER T e
~ AR5 — A AULRE RS
i
2 WD B |BERE
SETTRIRRS  HIRIEERE I
et EA HIk | EWREIEA
NICAM KO'MIROC EFIL%E  |SRILKZEAZFRIRRI TR 2l B (B ik 1B 100,000 0 25 25
BUCARESS T - WEH S = e e S
% - SIREBOHR =) BRI | H0%
DIl 5F B
S B/ | ERE
— WE BB | Kkt
i e S PN
3 A BE | Akt
BT BT | AP
ERASPASRASLER INE B8 | ST
B BET T E =H BT | LEHRe
SRR E) k|2
KBRATIAE BE W | S
SESSESOLWIRNET | b EEAS BA {5k |20% £# I8l | 100,000 o[ 100/ 100
o | 7L NICAM [ & % 755 E Bk |2
o EILBBAY vAR B | W
i BRI B0 =R |3
SRR TEE | B
ErTB S JUR ¥ | EEEEE
AR GBEVIIL—VaVE | BROKEFAS Bl B (B e 12,000 0 0 0
o O ERERERS DX A =X BN BF Kkt
5 |LICEIT B
_IMIROC & NICAM ZRUHE | B Ra L iRE  foE - BE8 %F | 100,000 0 10 10
ﬁﬁg BASECBIDA ) —R—)b Bz IE BIRERR em Ea
¢ [REEZR AR OB EETIRBARLE BRI T < | B =)l 4
AP AERESHRE  |2E BIE B
SREFI - 2BRERBET) | ERATAZREZRARRN | =8 65 E8E EE W5 | 100,000 0 0 0
ER RS AT KEFRIEHE | AP hes
—f N P o
ik HE IR | Kk
7 P AOM | AR
HE T |RESPES
ERASERERTYI— LB —3 | B
FEPBERAVCEATATS | R AR R BN £ |20 JEE W5 | 100,000 0 0 0
JLDRER Wi & |
o |EETREs
EF E \oimxa
i il KT I
W% DML DA s
8 - AN
T BE | K
ERAR AR TSRTER (A &5 B
BokE 30T
SHRBLURBHERGTT)LE | BENARERE OREBIEN | D5 aEs | HRa G 50,000 0 0 0
e [WYrer it o INE AR |BEAHRE |SEAS AH
e B T | BETRE
R RN 1y - i
5 ESTEEHIER WY AT LEG )\ Y | EERRE
A PEER SR e F|BEHRE
ESIa N= N2 W AR | AR
SEBIEAS | AT
L EEEFLERVET—TYY |IUEEAREERSIER | ASE— |5 T @ 50,000 0 60 60
e L — R EEK DL A 8 Mensah, wS T
10 BEDBIR Vigan
il T B

RRAFABFARARUES AT LHRR



SRV ATFL=31—Z No.11 20243

- fic b 2
i o @ o o . URZR
Bﬁ ﬁﬁ Pan E% LE ﬁﬁ Fan riﬁﬂ % ?E%%Z,% /_'\n\ ;ﬁﬁﬁ: ﬁﬁ% E\%
b5 FM M TFMH
—i | RETEARKBERDSZ TUNKZ ISR 2SR WA B SR i N 1,000 0 60 60
i
11
— B | TIL=—=3 - mAIRERRD | RRAFAFREZRARE [FBR AC |EH% B s 15,000 0 0 0
e |FERE S nEELmES DRI BREEA | KB4
IVREEEE] B RBA KERE
— [ ERERGTTILT—IERL  |BEAREZH [Tl G ¢ i 50,000 0 90 90
5 | e EEEN DERAT EUKRZAMTHTTER BH B EHX
13 RRAFAZRIBZRARR |=H 658 R
—fi | KBELRR L —5 — L 2IREHE | RRAFAEREZRMRE |(hE & | PE ER 100,000 0 0 0
e |EEFILEERNICAV TR SR IESE | B
14 | KR ATBEERDEEE S DR B BEE | AERRE
HEETIWZRAVWCR7 VTR |[RRAZLHBEZEMAREY | & (3% L s 50,000 0 0 0
o |RIEROEBNZ DR §g— I BRI
. SR EX | BEARE
e Bs 1B |B%
2R 5 | HEBR
BE (B8 | FEH
HET—IFRICLD IR |EUIREWEA I\ & | EERRE |[EE B 50,000 0 0 0
INHEE ICEIS e AR E TV FER N | EEHARE
o | R T W | EEARE
- M 08 | EEARA
i Nt k| SRmRE
W #5F |45RIfRE
Guangyu o
Ly BRIRE
_on [AREBTHRICBITDY | RRAFAKEERIA Pk =2 | HERR PAE EBR 86,400 0 0 0
ﬁﬁéﬁ%CE%%E%UéQ@WW 58 RBX|BEMRE
17 = R ONE | KERRE
BEREAFKESRS B EE B
SBEICDITDMEER - KRR - |[REAZAREEZPT ZH —BE | %% PE ER 6,000 0 0 0
o B0 - ESICEIT 2B na - &N | B
ﬁﬁ%‘ SR S ETRE
18 *" BEE |REWRE
R OBEE | K¥ERE
{EARIES | KEBRAE
EAHER-EXERREEET | RRAEAKUEERRT PR OE— | BR TIA ER 20,000 0 0 0
—% LBV REEERIBEDT WA &I |Bh%
R | &R ELARTE | P EHE
19 KELDON | FEARE
SR |RE
—% BN EEDZODRETRF  |SREEERT B0 =R | 3R A fEKED 100 0 6 6
W |—LDOSE - SREEL
20
IENFBEETIVONALE | RRRFZAKEFAIT WA 2RIE | B PAE B 100,000 0 0 0
OGCM DY — L\ L R 1385 VIRV N —=Z g b =206
%iﬁ%k%ﬁ%ﬁﬁ@Wﬂ%I s |
gt
—ie B & | KERE
i BB R 2 2oy 7~
21 EER P ER 2R =a7 N1 ajﬁ,ﬁﬁ_i
Pk B |ZMHARE
The University Centre in ... | Guest postdocral
Svalbard B RE fellow
FUNKZ ISR 25T REF—BR | 5%
TUMNARZEEETE T 2T WH SB[ KEBRE
—f% | T =9I Bt BV cERIRETT |ShATAE s =L | B fIER FF 8,000 0 0 0
R | (SRS 2R Matthew |TRZTHEBENT |SF% 1EAD
22 McKenny |RE&
N 5 1,231,500 0 431 431
B E H B & F 81 472,200 0 200 200
— Mk £ B & 5 22 4 1,231,500 0 431 431
=) 5 30 1,703,700 0 631 631

RRAFABFARARUEY AT LHRR

18




SRV ATFL=21—X No.11 20243

BAEEE)

ZoRlm s E % RN
RS |BAWRE & Ek 1A
RS.3.31 |#E8E | #L F= B
RS331 |WEHRE |2E & B
RS.331 |WSEHIRE |JWh 3 B
RS.331 |BEMES |HIE BF B
R4 | ZEHE | @ S 1A
RS41 | ZEEHE |\ 1A
RS4.1 | s S @eT 1A
RS.4.1 | BEBES | MB & 1A
RS.4.1 | 2MFSPImS | ov 2 1A
RS.430 |BEWES A8 TS B
RS.6.1 |BEFRE |Gt 17
R5.6.1 BEHRE | CHAN, Wing-Lee A
R5.630  |fapmy  |SCHMANN. e
RS.7.1 | BEWES | W 1A
RS.030 |BEWRE |FEE B B
RS.030 |HEWRE |t T B
RS.10.1  |HEWES |he I 1A

>N )RS JoEEL E:ﬁ _8
BRI RRES R
2023/1/12 NEM P EMRRTEEE [RIRES TR Simtie
OIS 4]

TAFERRAY VIRID L
[RIRZE THARFE S BRI ~KBEFAT—Y
Ty 2022 DRFE~]
BAFMHREREH R D 4 — U+ hBE (w7 Y
PICBIF2T1—F v—7 —AEEDHDKIE
TERRHERRRLR] - WBHFERTEEE (R
REENTRIGEmAR 07 S A
[SENTAN-Foresight Workshop on Tropical
Climate Variability]

R FERNA S RIRT )L
BAEMaEAFHY Y RI D A
(BN EOB2MIRETR R T 2 ME1IE =]
2023/11/21-22 RFHFTESHEES 2-2202
International Workshop on “Communications
on Future Changes of Extreme
Weather with Reduced Uncertainty Based on
Physical Understandings”
RRAKZF
RURE BRI [Z B SR R TED—
SUEEFMBEDEYS A UTCCS b—7J &FERY
=]

FTSAY

WELEMRESF

2023/6/14-15

2023/9/12

2023/11/30

Prof. Sarah M. Kang (32 RILLFIZEATAZR) 2023/2/1-3
Prof. Jong-Seong Kug (38E JAIE LTRIAFE) 2023/6/14-15
Prof. Yoo-Geun Ham (38E £FAZR) 2023/8/7-8

Prof. Bin Wang (KE IPRC Hawaii Univ.)
Prof. Naiming Yuan (tPE drllix=)

2023/10/30-11/1
2023/11/28-29
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Bt=)—&HsS
2023/1/10 10:00-11:00 (*EREFE=F— SEI0OFD LHE)

VI UTSHEHEY LA (U—XKZF)
Title:Ensemble Simulations of the climate and ice sheets of the
Last Glacial Maximum with a climate-ice sheet coupled model
1BFT - MRETTUR 270E+7 V54V (\A T U v RESE)
2023/2/2 15:30-16:30
Prof. Sarah M. Kang (UNIST, Korea)
Title : Global impact of recent Southern Ocean cooling
1BFT - MRETTR 270E+7 V54V (\A T U v REEE)
2023/3/9 11:00-12:00
BFE 2 (@@t
Title  RAEENTOKEERICEHNZ T 7OYVIL
1BFT - HRETTR 270E+7 V54 V(A T U v REEE)
2023/3/22 13:30-15:00
Dr. Richard Forbes (ECMWF)
Title : A clearer view of cloudy skies : Understanding
systematic cloud and radiation errors in the ECMWF
global model
BT KRGIRTTR 2702
2023/4/4 13:00-14:30
Dr. Christopher Terai (Lawrence Livermore National Lab.)
Title : Clouds and precipitation in two versions of the
Energy Exascale Earth System Model (E35M)
5P  KRGIRFR 2702
2023/4/4  14:30-16:00
Dr. Ann Fridlind (NASA Goddard Institute for Space Studies)

Title : Use of LES case studies for improving cloud physics
in large-scale models
5T L ST 270%

2023/4/6 13:30-15:00
Prof. Johnny Luo (City University of New York)
Title : Use of trace gas measurements to quantify
convective transport pathways toward developing a new
transport diagnostic and metric
BT L KAETTR 270%

2023/4/6 15:00-16:30
Prof. P.L. Vidale (Reading University)
Title : From High-Resolution to Global Storm Resolving
Models : achievements and perspectives
B KSR 270%

2023/4/27 10:00-11:30
Prof. Bjorn Stevens (Max Planck Institute for Meteorology)
Title : Thoughts on CMIP and the future of climate science
B KSR 270%

2023/4/27 13:30-15:00
Dr. Xi Cao (Institute of Atmospheric Physics, Chinese
Academy of Sciences)
Title : The interrelationship of tropical cyclogenesis over
the different basins
B KEETTRR 270%

2023/5/15 10:30-12:00
Prof. Xianglei Huang (University of Michigan)
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Title : Studying climate through a spectral lens
5P RSETTR 270%
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Prof. Fei-Fei Jin (University of Hawaii at Manoa) (K&uEE
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Title : Dynamics of ENSO Diversity
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SH BT (KRUBFIITR)
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Studies on climate predictability and Event Attribution
-Introduction of my research to date-
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Prof. Yoo-Geun Ham (Department of Oceanography,
Chonnam National University, Korea)
Title:Deep learning for climate prediction and projection
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Dr. Hans Segura (Max Planck Institute)
Title : Understanding tropical precipitation by using a
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Prof. Naiming Yuan (School of Atmospheric Sciences, Sun
Yat-sen University, China)
Title : Fractional Integral Statistical Model : the concept
and its application
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