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1. GHE:
2. TR A " RSB THHELEIER (Prediction and Diagnosis of

Climate Change)

1031195 3. B B " HIBR Z 40 15 ik S ¥ B4R USR8 (Barth
System Modeling and Its Implication for Mitigation Policy) |
Ly A EREC TGRSR (5 2 i B TR 2 B G (Challenges
s toward Regional Climate Change Risk Prediction) |
5. ¥/ D-1 " R\ (8 2 2 5F {4 (Climate Change Impact
Assessment) |
6. FH D-2 " Afel i A U E R R R R BB R i (How
to Use Risk Information to the Global Climate Change) |
7. GrEratm P
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2002-2006 FEFY200)%T " AMH ~ HARBMEOK St FRTE
(Project for the Sustainable Coexistence of Humans, Nature and the Earth)
SF@ A4 EE (KYOUSEI Program) § @ DLEERBRAL TR 1T st
H AR : 2007-2011 FEFY2007) AT © 21 (40 1% 28 FHO Bl #r 5t &1
(Innovative Program of Climate Change Projection for the 21st Century) ; °
S T EEHETEI(KAKUSHIN Program) 5+ 5 £ F I FEHIRL A4S 5

T2 5 1 B AT THAY 2012-2016 4 (FY2012) | 4AfEsE

EfEERETE (Program for Risk Information on Climate Change) | * X

4 " BI4ETE(SOUSEI Program) ; HIFE E i
2B FEHI BB R 0y » o 2 FEFAEAR & 574 K 8

oo

Project for the Sustainable
Coexistence of Humans,
Nature and the Earth
(Global warming prediction)

. et
garth gimulat®

2001

Intergovernmental Panel on Climate Change (IPCC)

IPGCC's Third Assessment Report (TAR)
*There is new and stronger evidence that most

of the warming observed over the last 50 years is

attributable to human activities.”

2002

Earth Summit 2002
Adoption of Framework
Convention on Climate Change

& 1

2007

IPCC's Fourth Assessment Report (AR4)
*Most of the observed increase in global
average temperatures since the mid-20th
century is very likely due to the observed
increase in anthropogenic GHG (greenhouse
gas) concentrations.”

IPCC receives the Nobel Peace Prize,

2009

3rd World Climate Conference (TWCC)
Adoption of plan for Global Framework for

Climate Services (GFCS)
H AR BT T i e

—U R R

12010

Launch of Intergovernmental
Science and Policy Platform
on Biodiversity and
Ecosystem Services (IPBES;
the biodiversity version of

| IPCC)

2012

Earth Summit 2012
Action Guidelines for

| Sustainable Development

2013-2014

Formulation of IPCC's Fifth
Assassment Report
(ARS) Scheduled

&2
JeR\ g i 7 I [
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Z¥ [ (Development of basic technology for risk information on climate
change) ; FLRMFESIFHEITIHZE - EHREE(L 2 BiEER » £ D

"R BT 2 HETE R 2E 5T A (Precise impact assessments on climate
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change) (Al FH & F AW 7245 R T — DAY R PR a PAh LSRG 734
A HERE B T HERSRIEEIEITT K AHRE & 7F (Promotion for climate
change research and linkage coordination)  #i#F-e% R HH 2 WFFEREER. -
IOCVEAT RO Rt s - DARECRIFF SR AR vl it Eofth A AR e s ]

International Workshop on

RISK INFORMATION ON
CLIMATE CHANGE

25-27 November 2014
Yokohama, Japan
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E2 RESEEEENTIEY (nternational Workshop on Risk Information on
Climate Change) ; E17&
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Theme B: Climate change
projection contributing to
stabilization target setting
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Theme C: Development of

basic technology for risk

B A E(University of Tsukuba)
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information  on  climate | HYRBEE L2 BHEERL - WETEE I -
change > SRABTERIEA 2 B\ AT
RS bR B a2 A | > TR T BRI R 5T
PR
Theme D: Precise impact | STEBAREER] St 55 Fr(DPRI-UK)
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FRE A T RS BTN ELAEN (Prediction and Diagnosis of
103.11.25  Climate Change) |

TR B T HIBR 2 Gt R HE R AR B 2 B #E (Earth System

Modeling and Its Implication for Mitigation Policy) |

TRE C Tl M s fir 58 38 g TEUHI 2 Bk ER (Challenges toward
Regional Climate Change Risk Prediction) |

103.11.26 . N .
FEE D-1 T & 7% 8 25 {5 (Climate Change Impact
Assessment) |

FRED-2 " Aol fE A R E RN S ER R B I (How to
103.11.27  Use Risk Information to the Global Climate Change) |
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Marine Surface Measurements}
by the Japanese Imperial Navy | .

o mwrrel

LU RER

Not Digitized Yet
(1903-1944, ~1M)
Temperature profile observations are FHEnY
already digitized... .
2N 200m of greater . a«n? aig: ssmes siseus gy S
o ] o
N | 3¢ |
30°N ; i
et | i
1N - ! X
oN v it
-1'N - Beiig | |
20N VI -
o » Log book of warship KAGA
i .

S0°E 100761 10761 20°F190°F1 40°E1 SOE100"F1 JOE1 0070 7OV 60'W

Data distribution of profile observations (>300m, 1920-1945) done by Japanese fishery
institutes and Imperial Navy. Expect that Navy surface measurement data similarly
distribute in the western North Pacific.

B3 EREEAVACRRE N A HENREREIEE R (Masayoshi Ishii,
Meteorological Research Institute, Japan Meteorological Agency, Japan.)

(=) FHEB " HEK Rk HEREER Y B 5%
T B 7 A ITEIAIIE B R - fEE
1. FIRAES SRR IR RS B BHRR R R 2 B (% > A0
T EABIRAT AR (CO: fertilization effect) TEfHAE » BE
il L BE T FEFE B (Leaf area index, LA ZEF R &RFIARR
BRI YRR

IR FESAHRHIEA -



Land ecosystem response to environmental changes
> aco2 {0

T

Response to -~
CO2 increase“ >

A(-:lnmate
S5 .. Response to
£ ~Climate change

1) Response to climate change = “climate—carbon feedback”
Global warming can reduce the amount of land carbon by stimulating plant/microbial
activities
2) Response to CO, increase = "CO2- carbo}n feedback”
02 stimulates plant growth (“CO2 fertilization effect”),

and promote carbon uptake by land ecosystems

4 &5 BH S bl B AERE S E SR i B Y [B] B (Tomohiro Hajima, Japan
Agency for Mrine-Earth Science and Technology, Japan.)

3. 1 A AhRBHIE I R bk Z SRR b8 - 1F
BrAEE Y BEEE - SRR IEUR R A4k
ey BREHRIE - MR LAV R ERTE 2 FFE &bk
SRHB B A s 2 O = AR R E R - D2
BRFRRZESIE 2 & C LN EEE T » KRR EERAVBRHERUR 2
FELHIRE - I H e S LRSI R E S 811
N> A EREEERK -

4. SRABEFRIE AR B LB R AR ERARRE ] - I IR &R
FrEEZ (tipping element) ~ N AT AHYERIREE (AN © UKIGHRS)
Tt I TAR 25 -



Cumuiative total anthropogenic CO; emissions from 1870 (GtCO;)
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non-CO>

- warming also

w

COz-only

Temperature anomaly relative to 1861-1880 (*C)

— RCPIE — et
RCPAS s RCP ramge
RCPED  —— 1%y CO,
— RCPRS 1% pr* CO, sange
A A A A
0 500 1000 1500 2000 2500

Cumulative total anthropogenic CO,; emissions from 1870 (GIC)

ES5 —E bk RIE bR BRI E 2 Bk bAY 22 (Damon
Matthews, Geography, Plannning and Evironment, Concordia University,
Canada.)
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el - EAEBIEFEAZZIRE - RS Do - B EA
RARVERI A e 2 - Rl A4 R B S P gy St
B R EGRYTFT -

ERE C EFR R K E G B KRG EE R
AYEEN - ERERSE H AR R SR M TR B > DA A S foe
F S MR ETRE - B TREAARRR ZE > SWEEAT X
FEEREEZN(GCM) ~ & gER R RCM) RS LT
£ - AEREVTFEIRSRER E T FE RUSE R A e Y A A - 3
FAARARHY SR M PRI 5 Ry B

BESh > A SRR - A R A A ST
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AL > BTG H E ERERALHYBR ST » BRETIRT4ERE - 11 &
TRHELENT > WA HEER S RIEE -

Thermal Comfort Assessment/Simulation

Wind Map (CFD) Thermal Comfort Map
TSV Ta range (°C) Perception (reference to ASHRAE 7-

range point scale)
-3~.2 Not applicable cold to cool

-2~-] 224254 cool to shightly cool

1~2 31.6~ 34.7 slightly warm to warm

2~3 34.7-37.7 warm to hot

[E6 DAY s MERR L 1% 0 2 3 7 #1 &(Tian Kuay Lim, National

Environment Agency, Singapore.) ©

(1) X D-1 T AfEEEF RGN EE D2 " e R E

AR EBR R i I o

ERE D-1 DUEILE A REHERE AR > DUR A R
b AR B & 2 TR S A T R b e i - AR TAED
RIRESEEBHEAER (4 KEF - ERRERS - A%
Bt ZEBENEARKEZLE  BEN _S(EWRIEICR
RIG AR LR - [EIRF RS RO BT - RACE A PR
BT ARG ZERES A -

I A AR £ - AFR AL T S e AP AT 5T
P > NOHE E ENT FUR A AR AR 2400 AT e DAL - AT B
AR R BN 1~ - WL RS -

11



SST warming allows poleward range expansion
(north) and bleaching (south) of corals in Japan

#
L8PSR )4y (FRRNLU

e X
[ JOMLMIC N (EELR R
1‘ WILE &, 2008

VERELR
T ANTY -
e 108 't .!‘ . n,.‘.n"{"’ pERGOA

Baselines for future projection
Yara et al. (2012) Biogeosciences; Yara et al. (2014) Hydrobiologia
E7 HAEE RSP REEAY A (Hiroya Yamano, Center
for Environmental Biology and Ecosystem Studies, National Institute for
Environmental Studies, Japan.)
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BIFE R BB E R & R LIEDTRAE

DAY 1 NOVEMBER 25, TUE.)

9:00-9:30

Registration

WELCOMING REMARKS

9:30-9:40

AkimasaSumi (Special Advisor to MEXT, President, National Institute for
Environmental Studies Japan.)

SESSION 1 (THEME A): PREDICTION AND DIAGNOSIS OF CLIMATE CHANGE

Convener:

SR b b e bal

Masahide Kimoto (Atomosphere and Ocean Research Institute, The University of Tokyo, Japan.)

9:40-10:05

JERPG R Z R E TR B AR T S A RE JITRIAR SR AV R &
Seasonal to decadal prediction of the winter North Atlantic Oscillation:emerging
capability and future prospects

e Doug Smith (Met Office Hadley Centre, UK.)

10:05-10:30

T REOT ERY R S R A o b
Understanding and attributing climate changes in the last decade
e Masahiro Watanabe (Atomosphere and Ocean Research Institute, The
University of Tokyo, Japan.)

10:30-10:55

NS R R SRR B TR 2

Anthropogenic influence on weather and climate extremes
e Nikolaos Christidis (Met Office Hadley Centre, UK.)

10:55-11:10

Break

11:10-11:35

RIETHSRIE R #1655
Obsevation-model-ensemble initialization for climate prediction
o Masayoshi Ishii (Meteorological Research Institute, Japan Meteorological
Agency, Japan.)

11:35-12:00

BRI TR [E) Y e AR R s
SPOOKIE:The Selected Process On/Off Klimalntercomparison Experiment




o  Mark Webb (Met Office Hadley Centre, UK.)

12:00-12:25 | HY S EERTSRAE BRI AN il e s 22
Factors contributing to the uncertainty in cloud feedback and climate sensitivity
e Tomo'o Ogura (National Institute for Environmental Studies, Japan.)
12:25-14:00 | Lunch

SESSION 2 (THEME B): EARTH SYSTEM MODELING AND ITS IMPLICATIONS FOR

Convener:

MITIGATION POLICY HhEk Z&4iifee s LR EE BUR 2 B 5

MichioKawamiya (Japan Agency for Marine-Earth Science and Technology, Japan.)

14:00-14:25

AR AR AR S LB S PR B R s 2
CO2 fertilization effect on global carbon cycle evaluated by ESMs
e Tomohiro Hajima (Japan Agency for Mrine-Earth Science and
Technology, Japan.)

14:25-14:55

PRETR oYU BIRRE- FEER BN 2 R R 72 H L SR 2B i 5T
Understanding climate process in East Asia - Climate change research in NIMR
e Kyung-On Boo (Climate Reasearch Laboratory, National Institute of
Meteorological Research, Korea Meteorological Administration, Republic
of Korea.)

14:55-15:20

N EsRoasiBngia 1 20 e LA Fa RS B baY s &
Effect of anthropogenic aerosol forcing on temperature change of the North
Pacific Ocean in the 20th Century
e Manabu Abe (Japan Agency for Marine-Earth Science and Technology,
Japan.)

15:20-15:35

Break

15:35-16:05

TERAERGE B N RAEHT S bhrU
Cumulative carbon budgets for climate mitigation targets
e Damon Matthews (Geography, Plannning and Evironment, Concordia
University, Canada.)

16:05-16:25

FRERHERRI 2B e s bR BRBA LR (%
Robustness of the proportionality of global mean temperature change to
cumulative carbon emissions




e Kaoru Tachiiri( Japan Agency for Mrine-Earth Science and Technology,
Japan.)

16:25-16:50

Tt LU RVEIREAG A FIHER RS T EE R 2R S i E
Evaluating multiple emission pathways for fixed cumulative CO2 emissions from
socioeconomic perspectives

o Ken'ichi Matsumoto (The University of Shiga Prefecture, Japan.)

DAY 2 NOVEMBER 26, WED.)

SESSION 3 (THEME C©): CHALLENGES TOWARD REGIONAL CLIMATE CHANGE RISK

Conveners:

PREDICTION 4z fiz= 52 78 Jo\ i |5 3 FEUHI A Pk BER

[zuruTakayabu (Meteorological Research Institute, Japan Meteorological Agency, Japan.)

Koji Dairaku (National Research Institute for Earth Science and Disaster Prevention, Japan.)

9:00-9:20

FIFH SR IE T A A A A T R B 5 P A
Probalistic Climate Scenarios for Risk Assessment
o Koj Dairaku (National Research Institute for Earth Science and
Disaster Prevention, Japan.)

9:20-9:45

Ryl g R A R R BB A HE i PR EE

Why is reginal climate modeling critical for climate change projections?
e Vasu Misra (Florida State University, US.)

9:45-10:00

1= BT AR RUE R U AR (B B A AU AL FE L e
High-resolution AGCM Modeling and Application for Future Projection
* Ryo Mizuta (Meteorological Research Institute, Japan Meteorological
Agency, Japan.)

10:00-10:25

CWRF 1EEIS R TEM L =AY 55 RV
CWRF Optimized Physics Ensemble Improving Regional Climate Prediction
e Xin-Zhong Liang (University of Maryland, US.)

10:25-10:40

I FH v e b 158 W SR s = A H AR AR i iR
Projection of future climate change over Japan using a high-resolution regional
climate model
o Akihiko Murata (Meteorological Research Institute, Japan
Meteorological Agency, Japan.)




10:40-11:00

Break

11:00-11:25

SRIERFEAY S DL S BB o R s P i S 3R
Deliver and Improve Climate Science for National Climate Assessment in the
United States
o Ligiang Sun (National Climatic Data Center, National Oceanic and
AtomosphericAdminidtration, US.)

11:25-11:40

PEat R ARG MK &R E 2
Study on impact of the water resources management on projectd future
o Kei Yoshimura (Atomosphere and Ocean Research Institute, The
University of Tokyo, Japan.)

11:40-12:05

it e T RS N HVEVEE IR/ KE S R RS s s T AV EFAS
Urban-scale assessment of thermal comfort stress and water resources risk in
support of a climate-sensitive design for Singapore

o Tian Kuay Lim (National Environment Agency, Singapore.)

12:05-12:20

FERF IR R R R AR AT e A5 Ha
Typhoon simulations using a coupled atomosphere-wave-ocean
non-hydrostatic model
o Kazuhisa Tsuboki (HydrosphericAtomospheric Research Center,
Nagoya University, Japan.)

12:20-13:30

Lunch &

SESSION4 (THEME D-1): CLIMATE CHANGE IMPACT ASSESSMENT

Conveners:

SR [l S R B R P i

Eiichi Nakakita (Disaster Prevention Research Institute, Kyoto University, Japan.)

TohruNakashizuka (Graduate School of Life Science, Tohoku University, Japan.)

13:30-13:40

HIAAKE ~ IKERF AR LI E RS
On the Impact Assessments on Natural Disaster, Water Resource and
Ecosystem
o Eiichi Nakakita (Disaster Prevention Research Institute, Kyoto
University, Japan.)

13:40-14:05

El AR A AR A S BRI R 2 T4 2 B I 22

Emerging and future effects of global climate change on terrestrial ecosystems




in Japan
e TohruNakashizuka (Graduate School of Life Science, Tohoku
University, Japan.)

14:05-14:35

RIEEIBEARME S AR IR RE A s B AR E A b
Effects of changing climate on forested watersheds: current and potential new
risks to these ecosystems
e  Myron Mitchell (Department of Environmental and Forest Bilogy,
College of Environmental Science and Forestry, State University of
New York, US.)

14:35-15:05

BN A T RN
Monitoring coastal ecosystems to reveal the effects of climate change
o HiroyaYamano (Center for Environmental Biology and Ecosystem
Studies, National Institute for Environmental Studies, Japan.)

15:05-15:20

Break

15:20-15:50

Wi bR N RS R BRI LD R LR AR RE I T
Future projection of marine ecosystems in response to two CO2-caused global
phenomena: global warming and ocean acidification
o Masahiko Fujii (Faculty of Environmental Earthe Science, Hokkaido
University, Japan.)

15:50-16:20

RIEEBHY RSN A G ALY R A AR
The velocity of climate change and the future global distribution of marine
biodiversity
o Jorge Garcia-Molinos (Department of Ecology, Scottish Association
for Mariine Science, Scottish Marine Institute, UK.)

16:20-16:55

RIEEENAEY 2R BEHERE
Climate change and biodiversity: integration approach
e ShunsukeManagi (Graduate School of Environmental Studies, Tohoku
University, Japan.)

16:55-17:20

H AAEEEIRIA R
Natural capital accounts and carbon damages
e Pablo Mufioz (International Human Dimensions Programme on Global
Environmental Change (IHDP), Germany.)




DAY 3 (NOVEMBER 27, THU.)

SESSION 5 (THEME D-2): HOW TO USE RISK INFORMATION TOWARD THE

Convener:

ADAPTATION TO THE GLOBAL CLIMATE CHANGE
Qe {5 R\ ) Tl 36 S o 5 A A

Eiichi Nakakita (Disaster Prevention Research Institute, Kyoto University, Japan.)

9:30-10:00

H A B 28 S /KB SR g 2 il B2 o M o 1y B2 R
Some important points in climate change impact assessment on natural disaster
and water resources in Japan
» Eiichi Nakakita (Disaster Prevention Research Institute, Kyoto
University, Japan.)

10:00-10:30

RIEEEBHEE A KENEE: FIH IMA S 2ERE=
Climate change impacts study on natural disasters in Taiwan-using JMA/MRI
high resolution AGCM data
e Lee-Yaw Lin (National Science and Technology Center for Disaster
Reduction, Taiwan (ROC))

10:30-10:40

Break

Chairman:

DISCUSSION

AkimasaSumi (Special Advisor to MEXT, President, National Institute for Environmental Studies,

Japan.)

10:40-10:50

H AT RS B A SRR SIS TRRITE
Interdisciplinary cooperation initiative of scenarios for climate change research
and assessment in Japan
o Junichi Tsutsui (Central Research Institute of Electric Power Industry,
Japan.)

10:50-11:00

SOUSEI &1 ¥ H ASHE M Er B 75 Y = RK
Contributions of the SOUSEI Program for impact and adaptation studies in
Japan
o Kiyoshi Takahashi (National Institute for Environmental Studies,
Japan.)

11:00-11:15

FETs




Comments
e Timothy Carter (Co-Chairs, Task Group on Data and Scenario Support
for Impacts and Climate Analysis (TGICA), Finnish Environment
Institute (SYKE) Research Professor, Finland)

11:15-12:15 Discussion & &
CLOSING REMARKS
12:15-12:20 e AkimasaSumi (Special Advior to MEXT, President, National Institute

for Environmental Studies Japan.)

Closing
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MEEUE R (RSM2014) | TAEHSHE

November 26

9:00-12:15 RSM plenary session in SOUSEI symposium  “Challenges toward Regional Climate
Change Risk Prediction”

Venue: Miyoshi Hall

9:00 Koji FFH SR 15 S 5 A R 1 T o e A
Dairaku | Probabilistic Climate Scenarios for Risk Assessment

9:20 Vasu Ryl g R R R B B A HE i PR

Misra Why is regional climate modeling critical for climate change projections?

9:45 Ryo = AT FE Y 2B RSB A AR SR G SR HE S AV IS 5 L 7
Mizuta High-resolution AGCM Modeling and Application for Future Projection

10:00 | Xin-Zho | CWRF FEE&IEREETN Fa ERVYIEE 2288 EAYIE
ng Liang | CWRF Optimized Physics Ensemble Improving Regional Climate Prediction

10:25 | Akihiko | FIJH & BT S BRI T UHE M H AR R EE B IEHE
Murata Projection of future climate change over Japan using a high-resolution
regional climate model

10:40 BREAK
11:00 | Ligiang | RAEFIEEAYEE DU SR B2 Rdra b s R
Sun Deliver and Improve Climate Science for National Climate Assessment in
the United States
1125 | Kei PRETAKRZ RV L MK E R EE R &
Yoshimu | Study on impact of the water resources management on projected future
ra change of drought
11:40 | Tian W R RS By B I RIK &R R SR B T A B
Kuay Urban-scale assessment of thermal comfort stress and water resources risk in
Lim support of a climate-sensitive design for Singapore

12:05 | Kazuhisa | JERFSIRSRIGAE FOR R S s UG R A5 45

Tsuboki | Typhoon simulations using a coupled atmosphere-wave-ocean

non-hydrostatic model

12:20 LUNCH BREAK in Guest House

13:30-17:00 Dynamical Downscaling for Climate (Chair: Ligiang Sun)

Venue: Seminar Room in 2F of Exhibition Square

13:30 Ke1 Opening Remark
Yoshimu

ra




1 | 13:45 | Nikolaus | 21 tH&C/K [EI{ir S fif RIS R PR A AR BRI BR (%
H. Water 1sotope projections of the 21st century and how they relate to
Buenning | simulated changes in wind and precipitation patterns
2 | 1400 | Xuejie | @I EIAIER
Gao Application of RegCM over China
3 | 1415 | Suryun | RIS ZGES TR RS A AR R A B R B B EE(RCP)HY B ol
Ham RSB RHE
Assessment of Future Climate Changes over the East Asia due to the RCP
scenarios downscaled by Regional Spectral Model
4 | 14:30 | LinhLuu- | NCEP &8 s 52X S ke th 1 6 S A
Nhat Climate prediction using NCEP Regional Spectral Model (RSM) for
Vietnam
5 | 14:45 | Mehwish | FEaE RAETRITAIES = AT G gURz 5B 15 =0(RSM) Y (E
Ramzan | Study of South Asian Climate and Added value of High Resolution Regional
Spectral Model (RSM)
6 | 15:00 | Abdoulay | FIFHBEEETE RCP8.5 HYIEE T PG MG HI I A B 2 A e i
e Assessing Critical Climate Indices over West Africa Sahel under RCP8.5
SARR Scenario from a Nesting Approach RCM/GCMs
15:15 BREAK
7 | 1530 | Ligiang | EEPEERACEBHY SRS RS HE: o e
Sun Climate Downscaling Forecasts over Northeast Brazil: An Update
8 | 1545 | Asuka FIFH 2 (Bl ek, e B =Xl 3 RS B B 7o i H A & iy A R e
Suzuki-P | EFER7> T
arker Uncertainty attribution in the multi GCM/RCM ensemble dynamical
downscaling experiments for Japan
9 | 16:00 | Tomohit | Z&ARElEIRA A Z RIS 5 U AR A Al [ P 588 55 7 A
ol. Extreme precipitation intensity in future climates based on the multi-GCMs
Yamada | with multi-RAMs
10 [16:15 | Yao Yao | DA 2 BUAIE RIS WRE 0 iR I i e
An evaluation of WRF model” s simulation on the Antarctic climate with
satellite observations
11 | 16:30 | Fumiaki | R et 20 B an bt st 1y SRS B e
MORIY | Several scheme sensitivity experiments in Eastern Asia by a regional climate
AMA model
12 [ 16:45 | Panduka | /Syt BRI RS S AT B R R AR RS TR
Neluwala | Performance of High Resolution Ocean Atmosphere Coupled Model

Downscaling over Sri Lanka




13 | 17:00 | Hiroaki | NHRCM ZEEME = A R AR AR B LR Y A e T
Kawase | Uncertainty of future changes in winter precipitation simulated by NHRCM
ensemble experiments in Japan
November 27
Venue: Seminar Room in 2F of Exhibition Square
9:00-12:30 Model Development and Process Studies (Chair: Henry)
14 19:00 Hann-Mi | ZEASRE) 1582
ng Henry | Developing Deep Atmospheric Dynamics
Juang
15 | 9:15 Song F RSB AIAA BR A 70 2 EE s W & S U RO RS TSl R
You &H
Hong Comparison of Nonhydrostatic and Hydrostatic Dynamical Cores in Two
Regional Models with Spectral and Finite-Difference Methods
16 | 9:30 LIM ISR T NS S M B\ e B B P Y B & o AT R B 2 40
Tian-Kua | AN INTEGRATED ANALYSIS AND SIMULATION SYSTEM FOR
y URBAN HEAT ISLAND EFFECT AND WIND RISK ASSESSMENT IN
SINGAPORE
17 | 9:45 HyodaeS | BEREEFNEZATHKRE( LB LAY E
€0 Coupled impacts of the diurnal cycle of sea surface temperature on the
Madden-Julian Oscillation
18 | 10:00 | Shyh rh LSRG e B R RS T S T S 2 SR S
Chen (on | Zoning Scheme Improvement for the Dynamically Downscaled Regional
behalf of | Climate Forecast System of CWB
Chih-Hui
Shiao)
19 | 10:15 | Chenglai | FIJFJ WRF/chem f5fi#eR nrkth /D BEHE OB % A [/ D BEFE R Y BURR
Wu [EER
Modeling dust emission and transport over East Asia by WRF/Chem:
sensitivity to dust emission schemes
10:30 BREAK
20 | 10:45 | Din F1 PR [E LR s 2 CHET T 1986 FE A R BB 82 Cosmosiso
AmadUd | bk
1986 Snow Storm Simulation Using Regional Isotope Spectrum Model
(IsoRSM) and Its Comparison with Cosmosiso Model
21 [ 11:00 | Mohan | ELERER 2 ~ i AR T REERIR R GV
Kumar Composite Characteristics of Mesoscale Convective Systems Observed by
Das Radar, TRMM and Simulated by Model




22 | 11:15 | Noriko H A K EE & R 4 BRI A LA 2R A P Pl 828 |

N. Precipitation extreme change due to global warming over the heavy snow
ISHIZA | region in Japan
KI

23 | 11:30 | FRANK | %5 WRF #E=1F GHA Eig AR AR AH BA 14
LIN RELEVANCE OF THE EMS-WRF MODEL IN DEKADAL RAINFALL
JOSEPH | PREDICTION OVER THE GHA REGION
OPIJAH

24 | 11:45 Masahiro | I BRSO 505 AU S H AR PR ALK SRR R
Tanoue Precipitation and water vapor origins throughout Japan in winter by
1sotopes-incorporated Regional Spectral Model

25 | 12:00 | MIDHU | bb#e SWING2 #EZCRTE AT 7 B S 2 2R 2R el 2 pl U A fi

N Stable Water Isotopologues in Indian Summer Monsoon Rainfall: A
MADHA | comparison between SWING?2 model simulations and observations
VAN

12:15 GROUP PHOTO

12:30 LUNCH BREAK in Guest House

14:00-17:00 Hands-On Lecture 1

18:00-20:00 Reception in Guest House

November 28

Venue: Seminar Room in 2F of Exhibition Square

9:00-10:45 Application Studies (Chair: Kei Yoshimura)

261 9:00 Xu Ying | FlJFI CMIP5 #f op B 2R A AL 7K e i
Projected Flood Risks in China based on CMIP5

27 19:15 KinyaTor | B2 2EFE 52 R BAVE R FH E 3 AT &M AR AR e
ide Toward Reconstruction of Historical Weather with Data assimilation:
Present Day Experiments using Reanalysis Data

28 19:30 Vasu R} 25 B PR P R s 2

Misra The impact of irrigation on the southeastern US climate
29 | 9:45 Shyh G A K SE R R TH R

Chen Fire Bustmg Weather Forecast

30 | 10:00 Kenshi SR B R AR R A ZE R~ g R s 2
Hibino The Effect of Temporal and Spatial Averaging Scales in Climate Change
Assessments

31 |10:15 Yoshikaz | =EREEAL T il S5 4 A H 2E = R PR AR R Y 22 [ 844 1
u Kitano | Spatial Change of Blocking Frequency and Extreme Events with Global
Warming

32 [10:30 | TzuruTak | SE{EE=CE FHEAE T AR RS

4




ayabu Skillful time scale of climate model
10:45 BREAK
11:00-12:30 Tropical Cyclones (Chair: Hironori Fudeyasu)
33 | 11:00 | Shota BT e P AR A 0] 52 8 [ PR A 5 e Ly o AT
Yamasak | How do tracks of tropical cyclone affect the distribution of heavy rainfall
1 and strong winds?
34 | 11:15 | Hiroaki | FIFHETRIED RN 2820 R 07 A RS ER i e e e B 2E Y
YOSHIO | 5%
KA Large-scale influences on the formation of Typhoon LEEPI using
observational data and ensemble downscale experiments
35 | 11:30 | SachieKa | PA 2 ~ES@thd ERF I =(ERET IDA Be R 2R 0Y s Ay — fF 22 M4 e
nada iR
Three dimensional evolution of an extremely intense tropical cyclone with
the extraordinarily rapid intensification simulated by a 2-km mesh
non-hydrostatic model: Numerical experiments of Typhoon IDA (T5822)
36 | 11:45 | Tetsuya | ARARESFEIFEE T DA IR =R Be R SR SE &
Takemi | Regional-Scale Simulations of High-Impact Tropical Cyclones for the
Assessments of Meteorological Hazards from a Worst-Case Scenario
37 | 12:00 | MASAY | JEfR# ISR G REZ(EME 2012 4R 2013 - Be RIS E
A KATO | Numerical study of typhoons in 2012 and 2013 using a coupled
atmosphere-wave-ocean non-hydrostatic model
38 | 12:15 | Yunfei | PHILACPRREEDS RORD R SR U AV IS EE
Zhang Numerical Simulation of Typhoons in the Northwestern Pacific using a
Coupled Ocean - Atmosphere - Wave Modeling System
12:30 LUNCH BREAK in Guest House

13:30-15:00 ES2 Site Visit

15:00-18:00 Hands-On Lecture 2
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Outline of the Workshop

Workshop Obhisctives:

Sciences for projecting future climate are entering a new era triggered by the
Intergovernmental Panel on Climate Change (IPCC) fifth Assessment Report {ARS). Scientists
are now realizing the necessity of being more collaborative than ever across different disciplines
in order {0 dissemninate information including socistal impacts of cimate change estimated
based on simulation data.

Developing and improving general circulation models (GCMs) and Earth system models {(ESMs),
which are primary tools for climate change projection, is undoubtedly important and have to be
continuous. Developing basic technolegles for ebtaining risk information on climate change by
using statistical and dynamical methods Is essential o devise countermeasures for future
disasters. In order to provide scientists from worldwide with an opportunity to exchange ideas
for confronting and overcoming the above furning point, “International Workshap on Risk
Information on Climate Change” is o be held in Yokohama, Japan, on 25-27 November, 2014,

The purpose of the workshop is to discuss key factors for adwancing modeling activity, achieving
credible climate projection, atbributing climate change signals, and translating simulation
results into information useful for society. Particular emphases will be put on emerging issues in
the fleld of global change projection, such as dimate madel improvement, bisgeochemical
muodeling, data assimilation, event ettribution, climate sensitivity, high-resclution time-slice
simulation, and multi-disciplinary applications of simulation data for impact assessment on
natural disasters, water réscurces, and ecosystemn and its diversity.

The workshop is co-organized by the Atmosphere and Ocean Research Institute (AQRI) of the
University of Tokyo, Japan Agency for Marine-earth Science and Technology {(JAMSTEC),
University of Tsukuba, and the Disaster Prevention Research Institute (DPRI) of Kyoto
University, The organizers are sponsored by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT) through the Program for Risk Information on Climate Change (SOUSER
Program) embarking in FY 2012,

Bate: Novermnber 25-27, 2014

Venue: Mivoshi Memorial Hall, Yokohama Institute for Earth Sciences, Japan Agency for
Marine-Earth Science and Technology(JAMSTED), 3173-25, Showa-rmachi, Kanazawa-ku,
Yokohama-city, Kanagawa, Japan

Convensrs:

Maszhide Kimote (AORI, University of Tokyo)
Michio Kawamiva (JAMSTEC)

Izuru Takayabu {MRI; Japan Matecrciogical Agancy)
Elfchi Nakakita (I3PRI, Kyota University)

Droanizers:

Atmosphers Ocegn Research Tnstitube {AORD)Y / University of Tokyo
Japan Agency for Marine-earth Science and Technology (JAMSTED
Teukiba Uriversity

Disaster Prevention Research Institute (DPRD) / Kyoto University

Lanaousge: English



International Workshop on
Risk Information on Climate Change

Program
Day 1 (Movember 25, Tue.}
S100-9130 Registration
Welcoming remiarhs
9:20-9:40  |Akirmasa Sumi {Special Advisor to MEXT, President, National Institute for

Environmental Studies Japan.)

Hession 1 {Theme A} : Prediction and diagnosis of climate change

Convener:
Masahide Kimoto{Atomosphere and Ocean Rescarch Institute, The University of Tokyo, Japan.)

DA 1008 (Seasonal to decadal prediction of the winter North Atlantic Oscillation:

emerging capability and future prospects
Doug Smith {Met Office Hadley Centre, UK

10:05-10 30 | Understanding and attributing climate changes in the last decade

Masahlro Watanabe (Atomosphere and Ocean Research Institute,
The University of Tokyo, Japan.)

10:30-10:55 [ Anthropogenic influence on weather and climate extremes

Nikolaos Chiristidis (Met Office Hadley Centre, UK.}

10851110  Braak

11:10-11:35 | Obsevation-model-ensemble initialization for climate prediction

Masayoshi Ishil {Meteorological Resesrch Institute, Japan Meteorological Agency, Japan.)

11351200 SPOCKIF The Selected Process On/Of Kiima Intercomparison Experiment

Mark Webb({Mst Office Hadley Centre, UK.)

2i0-12:0

Factors contriboting to the uncertainty in cloud feedback and climate sensitivity

Tormo'o Ogura {National Institute for Environmental Studies, Japan.)

12:25-14:00 |Lunch

Senaion

Lonvener:

Michio Rawamiya [apan Agency for Marine-Earth Sclence and Technology, Japan.}

140014

COR fertiization efect on global carbon cycle evaluated by ESMs
Fornohire Hajimallapan Agency for Maring-Earth Science and Technology, Japan.)

tainni e en DBnderstanding clmate grocess in East Asia ~ Climate change research in NIMR

Kyung-0n: Boo (Climate Reasearch Labdrattry, National Ingtitute of Meteorologicel
Research, Korea Meteorolanical Administration; Republic of Kdrea,}

gt T Effect of anthropogenic asrosol forcing on fermperaturs change of the Morth Pacific

Cicean in the 20th Contury
Manabu Abs Hapan Agency for Marne Earth Scignce ang Technology, Japan.)

1L IR Rk

iSiﬁS“lﬁiGg Cumitative chrbon budgets for climate mitination tdrgets

Damon Matthews (Geagraphy, Plarinning and: Evirenment; Concordia University, Canada)

1o e pohustness of the proportionality of global wisan temperature changs (o

cumulative carbon emissions
Kanry Tachiin (Japan Agency for Marine-Earth Scignce and Technology, Japan.)

1&:35*16:50 Evaiuating multiple emission pathways for fixed comulative CO2 emissions

from soclosconomic perspectives
Ken'ichi Matsumobn {The Unlversity of Shiga Prefecturé; Japan.)

Alann. 2000 Welcome Reception




Dy 2 (Movember 28 Wed

Session 2 (Theme €3 : Challenges toward reqional climate chande risk pradiction

Convener:
Yruru Takayabe [ Meteorclogical Research Instituls, Japan Meteorslogical Agency, Japan, )
ol Deiraku (National Research Institute for Earth Science and Dicsaster Prevention, Japan.}

0052

Probalistic Climate Scenarios for Risk Assessment
Koji Dairaku (National Research Institute for Earth Science and Disaster Prevention, Japan,)

Sidl-aan

Wiy Is reginal climate modeling critical for climate change projections?
Wasu Misra {Florida State University, US)

Sih-10:00

High~resclution AGCH Modeling and Application for Future Projection
Eyo Mizute (Meteorplogical Research Institute; Japan Meteorclogicab Agency,; Japan.

mal e

CWRF Optimized Physics Ensemble Improving Regiona! Climate Frediction

Ain=Zhong Liang (University of Marvland, US0

N EE-10:40

Projection of future climate change over Japan using @ high-resclution regional

climate model]

Akihiko Murata (Metecrological Research Institute, Jepan Meteorclogical Agency, Japan.)

1Eu-1i:00

Broak

1i00=1305

Daliver and Improve Climaete Sclence for Mational Climate Assessmant in the
Bhaited States

Ligiang Sun [Natornalb Climatic Data Center, Naticnal Oceanic and Atomospheric
Adminidiration, USD

Jriah-q1

Study on impactof the water resources managemant on projectd future
Kai Yoshimura {Atomcsphore and Ocean Research Institute, The University of Tolkyo, Japan.)

Jiad-105

trban-scale sosessment of thermal comfort stress sl water resources rishk
in support of 2 climate-sensitive design for Singapore
Tian Kuay i (Nationab Environment Agency, Singapore.)

12050720

Typhoon sivlations using 2 coupled stomosphere-wave-gcean non-hydrostatic model
Kazuhisa Tsuboki (Hydrospheric Atomuosoheric Research Center, Nagoys University, Japan:)

12 30-33. 50

Lungh

Session 4 (Theme D-17 : Climate change Impact assesmant

Convener:
Erichi Makakits (Disaster Prevention Research Instibute, Kyole University, Japan.}
Tohre Makashizuka [Gradusate School of Life Sclence, Tobola Unlversity, Japan.)

13:30-35.40

On the Impact Assessments on Natural Disaster, Water Resource and Ecosystem
Eirchi Nakakita (Disaster Frevention Research Institute, Kyoto University, Japan)

15-a0-14005

14:(}%«%:3S

Emverging and future effects of global climate change on terrestrial ecosystems i Japan

iR

shE e T

Tobru MNakashizuka (Graduate Schogl of Life Science, Tohoku University, Japan.)

Effacts of changing cimate on foresied watersheds:current and potential new risis to

{these gCosystams
Myror Mitehell [ Department of Environmental and forest Diicay, College of Envirermental Sclence
anid Forestry, State University of New: York,; Us,)

Monitoring copstal ecosystems to reveal the effects of climate change
Hirgya Yarmano{Genter for Environmerntal Biotogy and Ecosystem Studies,
Nattonal Institute for Envirenmenta! Studiss; japan

Braak

oonisa

Puture profection of marineg ecosystems in responss to fwe CO2-cavsed glebal phenomena:
global warming and ooean acidification
Masahike B (Faculyy of Bnvirobimeantal Earthe Science; Hokkaidoe University, Japan;)

iS:SQ%B:QD The velooity of climate change gnd the future global distribution ol marine biodiversity

Jorge Garels Molings (Department of Ecology, Scottish Assosiation for Marling Science;

IScottish Marine Institite, UK.
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Session 1: Prediction and diagnosis of climate change

Convener: Masahide Kimoto,

Atmosphere and Ocean Research

Institute, The University of Tokyo, Japan.
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Seasonal to decadal prediction of the winter North Atlantic Oscillation: emerging
capability and future prospects

I M, Smith', A, AL Scaife’, R, Eade’ and J. B. Knight!

P

! Met Office Hadley Centre, FitzRoy Road, Exeter, X1 3PB, UK

European and North American winter weather is dominated by year to year variations in the North
Atlantic Oscillation (NAO}Y which controls the direction and speed of the prevailing winds. An abifity to
forecast the time-averaged NAOG months to vears ahead would be of great societal benefit. but current
operational seasonal forecasts show little skill. However, there are several elements of the climafe system
that potentiaily influence the NAO and may therefore provide predictability for the NAD. We review
these potential sources of skill, present emerging evidence that the WAQO may be usefully predictable
{with correlations exceeding 0.6) on seasonal timescales, and discuss prospects for improving skill and
extending predictions to muolti-year timescales,

Understanding and atéributing climate changes in the last decade

M. Watanabe' and tcam MIROC
I Atmosphere and Ocean Research Instilute, University of Tokyo

supported by the Japanese Program for Risk Information on Climate Change (SOUSET programy), we
have wotked on several research issues such as the prediction and diagnosis of global climate change,
developments of a global climate mode] called MIROC and coupled data assimilation system using it
both towards CMIP6. The former includes researches of the ENSO and near-term climate predictability,
atiribution and mechanisms of past climate changes, and clouds associzted with the climate sensitivity. In
this presentation, T first overview the above activity and then focus on our recent research oulcomes.

Targets of atlributing past climate changes can be classified into individual weather events and long-tenm
aspects of the climate system. The probabilistic attribution of weather events is often called event
attribution (KA}, which is a new area of research, We have performed 100-member AGCM ensemble
experiments with various boundary conditions in order to estimate possible anthropogenic contribution to
the occuwrrence treguency of heatwave and heavy rain evenls oceusred alfler 2010, We identified the global
warming acling (o increase risk of porential fequency of seme svents, the mechanism of which dilfer
from one o another. For long-term climate changes. we combined the above EA experiments, AGCM
sensitivity experiments, and partially assimilating coupled ‘model experiments. Examples are the
atiribution of global warining hiatus and increasing frequency of cold winters over Eurasia,



Anthropogenic Influence on Weather and Climate Extreme

M. Christidis', P. A. Stogt!, and A, Ciavarelia'
' Met (HTice, FitzRoy Road, Exeter, Ex1 3PB, United Kingdom

Detection and attribution studies have identified significant targe-scale chan ges in extremes and have
showa, for example, that increases in wanm and cold daily temperature extremes are trainly driven by
human influences on the climate. In smaller sub-continental regions enhanced internal variability makes
the detection ol the effect of extemal forcings more ditffieult, A new methedelogy has been developed
that wses constraimts from a global attribution analysis 1o construet regional temperature distributions with
and without the elfect of human influences. Estimates of the change in the odds of extremely wearm vears
and seasons can then be pre-computed and are readily available whenever u new extrere is observed.
Attribution of specific extreme weather and climate events is another major focus of attribution research
und a lof of progress has been done in thal area in recent years, The first formal event attribution atudy
mvestigated the human contribution to the Furopean heatwave of 2003 and found that it at least doubled
the chances of the event. Furopean suramers have warmed by more than 0.8 'C since this analysis was
published and a new study was recently carried out to estimele the current odds of having another severe
summer heatwave event in Europe. A new system for atzibution of extrenre events has also been
developed in the Hadley Centre, based on large ensembies of simulations with the HadGEM3-A
amospheric model. The system has been emploved to study & number of high-impact extreme events,
including the catastrophic heatwave in Moscow in July 2010, recent consecutive cold winters and the
2013 cold spring in the U, the severe floods in eastern Australia in March 2012 and the African drought
in 2011, A new European initiative aims to work towards the integration of the atteibution system into an
operational [ramework that will provide timely attribution assessments produced on a regular basis.

Observation-model-ensemble initialization for Climate Predictions

M. Tshii'
' Meteorological Research Institute/IMA
i1, Nagamine, Tsukuba, Iharaki, 305-0052

A new system for climate predictions with MIROC is introduced. The climate model under development
5 o minot revision of MIORC version 3. Some of phiysical schomoes i the atinospheric, ceeanic, and land
commponients have been updated, With these replacements, wodel bisses reduced and the reproducibitity of
Ef Nino and Southern Osciliation (ENSO) becomes better. The inilialization scheme that makes model
tlose 1o observed states have also been updated. The former scheme which relaxes ocean temperature and
salinity to gridded observations was rather simple and its compuiational cost 15 very chean. By contrast,
the new one is one realization ot ensemble Kalman filter (EnkE) that requites ensemble model integration
for inferring errors in model lelds at every analysis inteeval,

Ustng the above model and initialization scheme, we are planning 1o produce ' 150-year long elintate
analysis from 1850 onward. Here historical surface observations are used mginly, that is, they arve’'sea
surface temperature (SST) and surface préssure. These observations are rich in time and space, comparad
to vertical profile observations, In the first triel, the EnKF scheme developed successiully produess three
dimensional armosphetic structures and aceanic ENSO variations tear the gquator, Once we would have
the 150-vear climate analysis, the data base could be wilized for wnderstanding more detads of the olimate
system and for improvement of climate prediction systems. Needless 1o say, this will contribute 10 refined
risk agsessments of future climate changes and to policy making.

The success of the zhove. plan largely depends oi observational data for past hundreds vears, The dafa
must be qualified and more data are needed partienlarly for a period before the 1930s. There do exit Inany
data under exploration at present. By international efforts, such data have been salvaged from lapse of
memory and digitized Tor ¢limate studies, We are collaborating with several such international projects
getiing active m recent Vears,

Please bie sure to complete the intornasdon of the coresponding author in the next Dage.




SPOOKIE: The Selected Process On/Off Klima Intercomparison Experiment

M. Webb', AP, Lock', 5. Bony®, C.8. Bretherton’, T. Koshiro’, H, Kawai’, T. Mauritsen’, T, Ogura”,
R. R(}@hrig‘T, S, Sherwood®, M. Watanabe”, I. Vial® and M. Zhao'®
"Met Office, Exeter, United Kingdom
? Laboratoire de Métdorologie Dynamigue, IPSL, CNRS, Paris, France
* Department of Atmospheric Science, University of Washingten, Seattle, U.5.A
. 4 Meteorological Research Institute, Tsukuba, Japan
S Max Planck Institute for Meteorology, Hamburg, Germany
i Swatiomal Institute for Environmental Studies, Tsukuba, Japan
" Centre National de Récherches Météorologiques, Toulouse, France
¥ Climate Change Research Centre and ARC Centre of Excellence for Chimate Systemn Sclenecg,
University of New South Wales, Sydney, Australia
¥ Atmosphere and Ocean Research l;nstitute, University of Tokyo, lapan

SPOOKIE is a recent initiative building on the experimental protocol of the Cloud Feedback Model
Intercomparison Project (CEMIP), Tis aims are to establish the relative contributions of ditferent areas ot
model plysics to inter-mode] spread in cloud feedback. The approach is to perform "mechanism denial”
sensitivity experiments where specific model processes are removed or simplified.

Pilot amip/amipdK "ConvOff"experiments with parametrized convection switched off are presented.
We find that models are able to run without parameterized couvection at current climate model
resolutions.  The six models (MRI-CGCM3, MIROCS, HadGEM2-A, MPI-ESM-LR, CNRM-CMS5 and
IPSL-CMSA-LR} show strong convergence in the longwave cloud feedback in stromgly precipitating
areas of the tropics and a more moderate reduction in fnter-model spread in the ¢loud feedback associated
with shallow clouds in the most stable subtropical regimes. Inter-model spread in the intermediate trade
cumulus tegime increases however, and the range of global cloud feedbacks across the models increases
slightly. This, along with the fact that the global cloud feedbacks with and without parametrized
convection are strongly correlated suggests that process other than parametrized convection are
responsible for the inter-model spread in global cloud feedback in the models examined,

In their control simulations the Convoff experiments generally have more low level cloud and larger
ice and liquid water paths, Models with less low level cloud i heavily precipitating regions of the tropics
have stronger fropical cloud feedbacks. This relationship is present in standard and ConvOiT experiments.
Other processes which may polentially contribute to inter-model spread in cloud feedback will he
discussed, along with future plans to develop the SPOOKIE approach.



Factors contributing to the uncertainty in cloud feedback and climate sensifivity

T.Ocura', ¥. Kamae', H. bhmg&im M. Watanabe’, T. Yokohata', 11 Tatebe®, M. Satoh™, €, Kodama’,
¥ Yamads' LA Noda', Y oW .Chen, Y. Tsushima® and M. Kimolo®
"ational Institute for Bnv zmmmma Studies, Tsukuba, fapan
* Atmosphere and Ocean Rescarch Institute, University of Tokyo, Japan
* Japan Agency for Marine-Earth Science and Technology, Tapan
“Met Office, Exeter, United Kingdom

To better understand the uncertainty in the estimeted climate sensitivity. we conducted a Muli-
Parameter Multi-Physics Ensemble (MPMPE) experiment with a climate model, MIROC, MPMPE i=; an
ensemble constructed by changing both uncerlain paramerer values and structure in a climate model.
used & varlams of WMIROCS with low resolution (T421.40Y, in which parameterizations of ckmé,
convection, and turbulence are swapped for those in MIROC3, For each variant, we perturbed uncerlain
parameter values to create 136 ensemble members in total. Six year AMIP-lype experiments were
conducted for each member with perturbed SST, sea ice, and CO2 conceniration to estimate tadiative
forcing, climate feedback, and climate sensitivity. The estimated climate sensitivity ranged from 2.2 o
[AR, which was related to shorbwave cloud {zedback. The cloud feedback resulted from changes in
middle-top as well as fow-top clouds, whose strength could not be explained by a single observable
metric in the present climate, fn subsets of the ensemble members, however, we found slatistical
relationship between the cloud feedback and such variables as cloud albedo, cloud cover, and lower
tropospheric mixing intensity. Such metrics suggest that high elimate sensitivity as much as 10.4K 15 not
supported by ohservations. To further discuss the relation between lower tropospheric mixing and ¢ loud
feedback, we implemented a parameterization for shaltow convection in MIROCS and estimated its
impact on the cloud feedback with AMIP-type experiments. We found that the implementation made the

cloud feedback less negative hy suppressing the increase tn middle-top clouds in the global warming
simulation. At the workshop, we will discuss the petential roles which middie-top clouds may play m the
clond feedback, and also lessans we learn from oulput of the cloud system resolving model, NICAM.
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CO, fertilization effect on global carbon cycle evaluated by ESMs

Tomoliire Hajima’
' Japan Agency for Marine-Earth Science and Technology, 3173-25,
Showa-machi. Ranazawa-ku, Yokohama, Kanagawa,
236-0001, Japan

€O, increase in the ammosphere stimulates plant growth, and hence promote carbon uptake by fand
ecosyslems (so called “CO; fortilization effect”™). This process can reduce the future global warming, by
forming a negative feedback loop between atmosphenic €O, concentration and terrestrial carbon amount
{CO; — land carbon feedback), but the strength is still uncertain. In this research, the impacts of the T
fertilization effeet on global land carbon feedback is evaluated, and the mechanisms hotw the feedback
magnitude is determined in carth system models (ESMs) is analyzed.

By examining the simulation results from an ESM, the COs fertilization is found to increase global LAI
during 1850-2003 and the effect was found to be nearly ubiquitous, but the LAI increase is otfset by
human perturbations of the carbon eyele through land-use change and climate-change. We also confirmed
that multiple ESMs driven by a common scenario show a large spread of the feedback sirength among
models, and. found that the sensitivity of plant productivity to elevated CO; 15 the dominant factor Lo
determine the strength of the CO-—carbon feedback, although increasing CO. stimulates other carbon
gycle processes. Simulations with a single ESM driven by different CO;, pathwavs demonsirated that
carbon accumulation increases in scenarios with slower COy increase rates. We confirmed by nuwmerical
and analytical methods that the difference among CO: scenarios is a time-lag of terrestrial carbon pools'in
response to atmospheric COn increase. These results demonstrate that the importance of adequate
ncorporation of COs fertilization effecr (COy —land carbon feedback) into ESMs,

12



Climate Research in NIMR/KMA for the Understanding
Climate Process in East Asia

Kyung On Boo, Sungbo Shit, MH Cho, C Lee and TE Teo
Nationat Tnstitute of Meteorslogical Research/ Korea Meteorological Adminisiration

For the historical period, human activities give signilicant impacts on climate system by the radiate
forcing changes due to greenhouse gases and aerosols. As fundamental afmospheric constiluents, GHGs
and acrosols induce significant influences on the radiative balance and hydrological cycle of climate
system. While most acrosols originate from natural sources, increase from cimissions arising imm
anthropogenic sources during the Ristorical period, sre thought 1o have played an important role in 207
century climate change.

Fast Asia is densely populated region over 60 percentile of the world's population and economically rapid
deve Eoped regions, (GHGs emission increases and the climate change appear significantly. The rapid
sconomic development during the last several decades bas caused a dramatic increase In aeroscl
emissions as well. Uniike the long-five greenhouse gases, which are distributed uniformly over the glabe,
aerosols show different lifetime and regionally different distribution of concentration. Therefore aerosol
impacts are important issue in regional climate over East Asia. In this presentation, the research status in
MIME to address the issue will be introduced.

The NIMR/KMA was jointly participating in the CMIPS long torm experiments with the Met Office
adley Centre using the HadGEM2-AO elimate model. In this study, we analyze the historical run and
single foreing experiments using HadGEMZ-AQ,

o order 1o understand aerosol divest and 17 indheet effects, we me%ugau, mfluences in multi-decadal
8T wveriability simulation over the North Pacific during the 20™ century. A comparison between
historical simulalions with and without anthropogenic aerosols ehanges shows a nupiber of imporiant
temporal and spatial characteristics of the observed multi-decadal 55T wvariability from the [920s to
1990s, which is not found in experiments without aerosol changes. This paper explores both direct and
indirect aerosel influences. gnd finds (hat in this model the aerosol-cloud: interactions dominate the tutal
aerosel forcing of the surface energy budget.

Every spring, the East Asia region is lrequently atfected by Asian Dust. Therefore, NIMR has an interest
in mineral dust emissions and the divect radiative impacts in present-day run and future projection. Dust
emissions are related with land surface area change of bare soil. In the study, we compare the fand cover
difference tmpact berween HG2-ES and HG2-A0 and found that more dust loading due to excessive bare
soil fraction induces an amplified dry bias over Asin. In future projection, as vegelation area expands,
replacing bare soil area, dust loading s expected to reduce. The subsequent changes in atmospheric
circulation gives effects on future plo:uckd precipitation amount over the South China Sea.

Besides, we analyze climate response 1o agrosol-cloud interaction on Bast Asian Supuner Monsdon and

futyre projection of dust emissions using CMIEPS ensemble mean. The results also will be shortly included
in this presentation.

Ackuowledgements  This study Is supported by NIMR-2012.8-2 and performed with the collaboration
with B, Booth and G Martin i MOHC.
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Effect of anthropogenic aerosol forcing on temperature change
of the MNorth Pacific Ocean in the 20th Century

Manabu Abe', Shingo Watanabe®, Michio Kawamiya' and Toru Nozawa’
'Japan Agency for Marine-Earth Science and Technology (JAMSTEC),
Yokehama, Kanagawa, 236-0001, Japan
“*Okayama University, Okayama-shi, Okayama, 7000-8530, Japan

Acrosol in the atmosphere affects climate through change i solar radiation into land and ocean surface,
Previous studies have reported increase in aerosol in late 20th century weaken the solar radiation into the
surface; that is famous as:the global dimming (Wild 2011). However, most of the results are resiricted 1o
the fand observations. because of less data observed in the ccean region. The effect on the ocean
temperature change has not been clear,

We investigale an effect of the increase ol anthropogenic aerosol on sea surface temperature (587T)
change in the North Pacific Ocean (NPO) with the 20th Century historical simulations by MIROC-ESM
(Watanabe et al. 2011). We firstly compare the historical simulation with full external foreing (Fall) to
that without realistic increase in aerosol forcing (piAero). Negative SST trends from 1950 to 1980 are
found over the NPO in the Full experiment, consistent with that in the observations, However the positive
55T wends in the NPO are seen in the pidero experiment. Thus the negative SST trend is likely to be
attributable to increase of acrosel. Tn the NPO, the aerosol increase makes solar radiation into sea surface
decrease mainly through the indirect effect of asrosel, and (hen SST decreases, In addition, historical
simulation with only mutural foreings such as volcanic eruption and solar variability denies ai effect of
the voleanic eruption on the negalive SST trend. A result [rom CMIPS multi-model data supports that the
acrosol indirect elfect is importany for the negative S8T trend in the NPO.

Reference

Watanabe, 8., and Coauthors, 2001 MIROC-ESM 2010: model description and basic results of
CMIPA-20c3m experiments. Geosct, Model Dev., 4, 845-872,

Wild, M., 2011: Enlightening Global Dimming and Brightening., Bulletin of the American Meteorological
Society, 93, 27-37,
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Cumulative carbon budgets for climate mitigation targets

H. Damon Matthews'
' Concordia Liniversity, Montreal, Quebec, Canada

The idea of measuring climate change as a function of cumulative C0: emissions has emerged in the past
five vears as a simple and effective ool w understand and quantily how global temperatures respond 16
human emissions. In particolar, the finding that climate warming responds linearly to cumulative carbon
emissions is a powerful way to frame the clinate problers, and opens avenues for both changing how we
approach climate mitigation, as well as better predicting the climate impacts associzted with a given
grmission pathway. In the IPCC Fifth Assessment Report, the ratio of warming to cumuvlative CO2
ermissions was lermed the “Transient Climate Response to cummtative carbon Emissions” (TCRE)”, and
was assessed 10 be approximaiely 1.5 {range 0.8 t0 2.3 °C per 1000 PgC emitted. This TCRE relationship
also formed the basiz of the idea of cumulative “global carbon budgets™ (o represent the allowable
ernissions for a given climate mitigation target,

{5 this presentation, 1 will review the theoretical basis of the TCRE and discuss. the range of emissions
scepatios over which the TCRE can reasonably represent the chimate response o cumulative OO
enyissions over time. I will then show how the TCRE framework can be used {o estunate the cumulative
carbon budges for a range of global temperature targets, focusing in particular on the best estimates and
ungertainty range for 2 °C of climate warnning. Finally, 1 will discuss some strategies for how the
cumulative carbon budget for 2 “C could be allocated to individual nations m-a manner that both respects
the need for o finite cap on future comulative emissions, and also addresses some of the Tundamental
global inequities associated with national contributions 1o climate change.

Rebustness of the proportionality of global mean temperature change to
cumulative carbon emissions

K. Tachiiri'
" lapan Agency for Marine-Farth Science and Technology
3473-25 Showa-machi; Kanazawa-ku, Yokohama, 236-0001, Japan

The constancy of the ransient climate response o cummlative carbon emissions {TCRE) greatly facilitates
the development of Tuture emission scenaries. However, the TORFE has unforiunalely been defined only
while (eriperaiures. are increasing, We used the earth svstem model MIROC-ESM fo examine the
propertionality between global mean femperature changes and cumulative carbon emissions for
decreasing, stable, and incréasing O seenarios. Results shiowed that the proportionality was maintained
for the stabie congeritiation scenario (with temperature gradually increasing), but for overshooting
seenarios. the propertionality constant inereased by 20-30%, In those seenarios, ocean heat content
becime large once atmospheric COL concentration (pCO2 ) had Become high and changed very hittle after
pCO2 decreased, yost-warming air-to-sea heat fluxes were suppressed, and ptmospherie temperatures
begame higher than expected based on the TCRE and cumulative carbon emissions. This result suggests
that accumulation of veean heat uptake might cause post-warming mitigation policies to be less effective
than expeeied.

Please be sure 1o complete the information of the corresponding author m the next page.
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Evaluating multiple emission pathways for fixed cumulative CO2 emissions from
secioeconomic perspectives

K. Matsumotg’
School of Envirommental Science, The University of Shiga Prefecture
(2500 Hassaka, Hikone, Shiga, 5228533, Japan)

Cuomulative OO, emissions are good indicators for the climate stabilization level, Some studies use this
indicator, instead of using COh, concentration targets in 2100, to analyze the relationship between
emission reduction in the short term and technological/economic feasibility of achieving a climate target
in the long term. Those studies, however, did not focus on sociceconomic impact of taking different
emission pathways for fixed cwmadative CO, emissions, although understanding such impact is important
since capacity of reducing C0O: emissions might be different by vear. This study analyzes socioeconomic
feasibility and impact 1o achieve various emission pathways under a constraint that the cumulative CO;
emissions are unchanged, using a CGE model. We develop and examine five emission pathways that start
declining from the reference level in 2040 and {inally atiain zero emissions in 2100 (quick-slow-guick
reduction, slow-quick-slow reduction, and three emission pathways in between), The cumulative
emissions from 2040 to 2100 are 434 GiC (447 GtC in RCP4.5 and 60 GiC i RCP2.6 in the same
periods).

Caleulared carbon prices indicate that the smaller the emissions. the higher the carbon prices in each
pertod. In 2700 when emission Jevels are same among the pathways, however, the price of the quick-
slow-quick pathway is slightly higher than the others. It might be due to iis farger emission reduction
from 2090 1o 2100 then the others. The differences in the calenlated globat GDP among the pathways are
small. I 2100, the global GDW¥ for the five pathways is between USS206.5 willion and USS208.3 trillion.
In addition, the difference in the cumulative GDRP among the pathways is Tess than 1% (discount rate =
3%). The differences in the global primary energy demand anrong the pathways are move noticeable than
those in the GDP. The largest difference in the cumulative primary energy demand among the pathways is
about 4%. However, such larger differences in energy demands do not seem to affect the GDP
significantly.
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Prebabilistic Climate Scenario Information for Risk Assessment in Japan

K. Dairaku', G. Uend’, and 1. Takavabu’
' National Research Fnstitute for Earth Science and Disaster Prevention
3-1 Tennodai Tsokuba Tharaki 303-0006 Japan
* Institute of Statistical Mathematics
10-3 Midori-cho, Tachikawa, Tokyo 190-85632, Japan
¥ Meteorological Research Institute
1-1 Nagamine, Tsukuba, [baraki 303-0052, Fapan

Climate information and services for lmpacts, Adaptation and Vulnerability (JAV) Assessments are of
great concern. In order to develop probabilistic regional climate information that represents the
uncertainty in climate scenario experiments in Japan, we compared the physics ensemble experiments
using the 60km global atmospheric model of the Meleorological Research Institute (MRI-AGCM) with
multi-model ensemble experiments with global atmospheric-ocean coupled madels (CMIP3) of SRES
Alb scenario experiments. The MRI-AGOM shows relatively good skills particularly in tropics for
temperaturs and geopotential - height, Variability in ‘surface air temperature of physical ensemble
experiments with MRI-:AGCM was within tiie range of one standard deviation of the CMIP3 model in the
Asia region. On the other hand, the variability of precipitation was refatively well represented compared
with the variation of the CMIP3 moedels. Models which show the similat reproducibility in the present
climeate shows different future climate change. We couldn’t find clear relationships bélwéen fresent
climate and funire climate change in temperature and precipitation.

We develop a new method 1o produce probabilistic information of climate change stenaros by
weighting model ensemble experiments based on a regression mode! (Krishnanured e al, Science, 1999).
The method can be easily applicable 10 other regions and other physical quantities, and alse to downscals
Lo finer-seale dependent on availability of observation dataset, The prototype of probabilistic information
in-lapan represents the quantitied stroctural uncertainties of multi-mode! ensemble experiments of climate
change scenarios,
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Why is regional climate modeling eritical for climate change projections?

Vasu Misra’
" Florida State University

With constant questions being asked about the validity of dynamic downscaling from erroneous
and uncertain global model simulations, there is some skepticisnm in pursuing very high
resolufion elimate change projections from regional climate models. In this talle we will present
examples from dynamic downscaling simulations over the southeastern US, which provides
evidence of the benefits of downscaling. These examples will be shown to be highly relevant for
aregion like Japan.

High-resolution AGCM Modeling and Application for Future Projection

R. Mirula', O. Arakawa'’, K. Yoshida', 7. Ose!, T. Nakacgawa'
* Meteorological Research Institute, Japan
“ Universiy of Tsukuba, Japan

Time-sHee experiments using MREI-AGCMS3.2 with honzontal grid sizes of 00 and 20 kn have been
performed 1o investigate detailed and localized changes as a consequence of global warming. Tuture
{2075-99) climate experiments, i which the change in sea surlace temperature (8ST) derived from the
Coupled Model huercomparison Project phase 5 (CMIP3) is added to observed 55T, are compared with
present-day (1979-20037 climate experimainis.

When guantifying uncerlaimy of the elimate projections, existence of many factors of uncertainty should
be considered; for instance, (1) uncertainty from scenario of greenhouse gas emission, (2) uncerlainty
from physical parameterization scheme of the model, and (3) uncertainty from different climate models,
We are conducting many {~2571 ensemble experiments with the 80-km model and four ensemble
experiments with the 20-km model in order 1o cover the width of the uncertaintics.

Ensemble sxperiments for four scenarios (ROP2.6, ROPAS, ROPA.0, and RCPB.5) are used 10 consider
(1), Ensemble experiments for three different cumulus convection schemes (Yoshimura: Yukimoto ¢t al,
2011, Arakowa-Schubert; Randall and Pan 1993, and Kam-Fritsch; Kain Fritsch 1993) are vsed 0
consider (2), Different geographical patterns of $87T change n-the CMIPS models.are-considerad for (2
The patterng of 88T change in the CMIPS models have been -categorized inte three types by applying
clusier andlysis. The averages ofthe patterns for each cluster; in addition to the average of allmedels, are
used for the ensemble experiments with the 60-km and 20-km models,
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CWRF Optimized Physics Ensenible bmproving Regional Climate Prediction

Xin-Zhong Liang'
'Department of Atmospheric & Oceanic Seience, University of Maryland

*Earth System Science Interdisciplinary Center, University of Maryland

The CWREF is developed as a Climate exrension of the Weather Research and Forceasting model (WRF)
by Incorporating numerous improvements in representation of physical processes and integration of
external {top, surface, lateral) forcings that are crucial to elimaie scales, including interactions between
land-atmosphere—ocean, convection~microphysics and cloud—-acrosol-radiation, and system consistency
throughout all process modules, Asa result, the CWRFE has demonstrated great capability and excellent
performance in simulating the regional climate (inchuding extreme events) over LLS, This presentation
will focus on the development of CWRF representation of physical processes at regional scales and its
added values over the driving general circulation model outputs for scasonal-interannual climate
pradiction and possible unpacts of the present-day model fidelity on future climate projection. It will
discuss the capability of the CWRF optimized physics ensemble 1o further improve climate prediction and
uncertainty estimation at vegional-local scales,

Projection of future climate change over Japan using a high-resolution
regional climate model

A. Murata” H. Sasakil, H. Kawase', M. Nosaka', M. Ob’izomi®, T. Kaw', T. Aoyagi,
F. Shido', K. Hibine’, 8. Kanada®, A. Swzuki-Parker’, and T. Nagatomo®

* Meteorological Research Institute, Tsukuba, Japan
? Meteorological College, Kashiwa, Japan
3 Umniversity of Tsukuba, Tsukuba, Japan
! Nagoya University, Magova, Japan

Future changes m surface ai temperature and precipitation over Japan at the end of the 21st century are
projected by o well-developed noo-hydrostatic regional chimate model (NHEOM Y with a grid spacing of &
ko vnder the ROPR.S scenario. Uncertainties in the projected temperature and precipitation ars also
evaluated using the results obtained from engsemble simulations using the highresolution model.

First, the performance of NHRCM in the present climatefor each region in Japan is eveluated based on
observations and the resulis of previous simulations. Bias and root-mean-square errars from observations
in the annual-iean terperature and the annual precipitation, comparable to those inthe previous
simulaticns, are small, ndicating that temperature and precipitation in the present climate are reasonably
well veproduecd by NFRERM in this study,

Projected futare climate shows robust imereases in surface air tempéerature for all regions in Japan. The
magnitnde of the changes, howevier, depends on locations and tends to be larger over northem regions
comparcd with southern regions. The noticeable increass in femperatura-over the northern regions is
consistent with the previeis stadies, in which decrease tn sea ice over the Sea of Okhotsk in the future
clinate hias o strong IMpact on temperature increase,

In contrasy, projected precipitation has no svstematie relationship between future change and region, In
some region, the anmial precipifation in'a member of ensemble simulations shovws statistically significait
decrease orinerease. However, the annual precipitation simulated with other members does not show
statistieal significance, In conclusion, there ig no region where the annual precipitation has robust increase
ot detrease.
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Deliver and Improve Climate Science for Mational Climate Assessment in the
United States

Ligiang Sun', Kenneth E. Kunke!', and Laura E. Stevens!
"Cooperative Institute for Climate snd Satellites (CICS)
Morth Carolina State University (MOSU) and NOAA’s National Climatic Data Center (NCDO)

T support of the development of e Third Matonal Clivsale Assessment [NCA3) report, exlensive
analyses of historical trends and future projections, including dynamical and statistical downscaling data,
were undertaken: The dynamical downscaling data arte primarily  from: the Novth American Regional
Climate Change Assessment Program (WARCCATD)L Eev impacts-relevant findings are stnmarized i a
series of NOAA technical reports,

20" century trends in temperature and precipitation will be shown for each ULS, region, with a focus on
extreme climate conditions, such as heat and cold waves, which have trended in opposite directions, as
well as heavy precipitation events, which have tended to increase during recent years in most of the
United States.

Projections of 21% century climate under various emissions scenarios will alse be presented. Such
simulations indicate a shifl towards warmer condilions across the LS., including both an increase i the
aumber of hot days and oights. and a decrease in the number ol cold days and nights. Projections of
annual average precipitation do oot provide a robust signal of either increases or decreases for most
regions, however,  siniulations of extreme rainfall indicate future increases ol 209 or more in the
magnitude of the largest raintall events wider a high emissions scenario. Also, the length of dry spells is
projected to increase In most areas,

Confidence of the future climate changes and actionable information will be also discussed at the
waorkshop.

21



Typhoon simulations using a coupled atmesphere-wave-ocean non-hyvdrostatic
mode]

Kazuhisa TSUBOKI
Hydrospheric Atinospheric Research Center (HyARC)
Magoya University
Furo-cho, Chikusa-ku, Nagoya, 464-8601 Fapan,
tsuboki@rain.hyarc.nagoya-u.acjp

Typhoons are one of the most intense weather systems in the western North Pacific and their landfall
occasionally causes huge disasters, The purpose of our research is more accurate simulation of typhoons
and estimation of the maximum possible intensity of typhoon in the future climate using a numerical
model, We have developed a coupled atmosphere-wave-ocean non-hydrostatic model, CReSS (Cloud
Resolving Storm Simulatory-NHOSE (Non-hydrostatic Ocean model for the Earth Simulator) with aowave
model (Figure 1). The exchange of momentum between the atmosphere and the ocean is performed by the
wave model. Consequently. the maximum surface wind region is not necessary to coincide with the
region of maximum wave height and the wind direction is not always the same as the direction of wave
propagation. We also incorporated the ocean miximg layer model which was developed by the Hibiva's
group in the Kakushin Program. Using the coupled mode, daily simulation experiment is performed for
the domain including the main part of the Kuroshio current in the western North Pacific. We performed
nine typheons in 2012 and 2013 to examine the effect of coupling the ocean medel for typhoon
simulation. The maximum difference between the coupled model and the atmospheric model was 10 hPa,
The simulation resulls using the coupled model were compared with an ocean ohservation to verify the
muodel performance. The results show that the modification of the ocean mixing laver due to the passage
of a typhoon and the Kuroshio current 1o the northeast of Taiwan were successiully simutated. The
atmospheric part of typhoon simulation was compared with drop-sonde observations. The thermodynamic
structures such as temperature and moisture around the typhoon center showed a good agreement with the
chservations. In the simulation experiment of typhoon Chel-Wan (2009} which moved over the western
North Pacific to the north. The simulation result showed that low frequency waves along the tvphoon
track lasted more than several davs. A periodic change in water temperature in the sea was assotialed
with the waves. Suchi detailed variation of waler temperature with the typhoon passage was suecesstully
simulated by the coupled model

Figure 11 Schematicrepresendation of the Coupled Atmosphere-Whave-Ocean Non-hydrostatic Model
{CReSSNHOSE)
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Omn the Impact Assessments on Natural Disaster, Water Resource and Ecosystem

E. Naokakita',
" Disaster Prevention Research Institute, Kyoto University, UjL 6110011, Kyote, Japan

Not Jong ago, there was a great deal of careful discussion on whether or not global warming is related to
extreme weather phenomena such as the large typhoons and localized heavy rainfatl that have been
increasing recently. However, Japan experienced any number of close brushes witl, and direct hits from,
large typhoons and frequent occurrence of strong winds, floods, overflowing rivers, high tides, high waves,
and landslides. Concern has spread that these disasters may intensify as global warming progresses.

Theme D, precise impact assessments on climate change, aims to scientifically demonstrate the connection
between the aferementioned increase in natural disasters and global warming and 1o look 100 vears into the
future to see how serious it may become. The research resulls are to be presented as “actual figures™ and
are expected 1o be used as data for the zovernment and municipalities to consider how to protect the lives
of people in wban and rural areas, coastal arcas. and tiver areas. A “100 vear impact assessment” was
proposed by this program’s antecedent, KAKUSHIN, but this is the first attempt to produce an actual
figure for “the maxunum predicted amount of future rainfall.” To generate this kind of specific figure,
detailed data with a high degree of precision s required. Even with all the (data that we can collect, the
sample size and precision are still inadequate. So, in Theme D, we take on the challenge of developing an
assessment model that can produce predictions even given the data limitations, and we endeavor to assass
extreme phenomena  Broadly speaking, there are three specific research sub-themes. They are “climarte
change impacts on natwral hazards,” “climate change impacts on water resources,” and “chmate change
impacts on ccosystems and biodiversity.

3

The first sub-theme, climate change impacts on natnal hazards, is handled by DPRISKU, together with
Gilobal Cenire of Excellence for Water Hazard and. Risk Management (JCHARMPWRI). We aim 1o
produce predictions tor scenarios meluding worst-case particularly in the case of typhoons, which cause
the most serious weather-related damage -in Japan, concerning the frequency, secale, ‘accompanying
precipitation, strong winds, high tides, and high waves, including during the Baiu scason.

The second sub-theme, chimate change impacts on water resources, 18 handled by DPRI and HS, When the
slimate changes due fo global warming, the rain amount and raia patterns change significantly. 1t 1s also
possible that what formerly fell as snow will change inte tain. In Japan which has many mountainous
regions; it is anticipated thatthis would cause a great change in the “pattern of water flowing into rivers.”
S0, the Kyoto University team of this group will predict and assess the changes in the flow.and supply of
water in the main rivers in Japan, the impact on dee farming, ete., and the aeed for food control such as
damns, eic. Similar prediction and assessment will be pursued for the world’s major vvers, including in
Asita. The Urniversity of Tokvo team will predict and assess how the actual water eyele will change on 2
global scale with the addition of anificial modifications. This team will alse study the effecriveness of
adaptation strategics,

The third sub-theme, climate change impacts on ‘¢uosystem and biodiveisity, is supervised primarily by
Uraduate Schoolbof Life Séiences at Tohoku University, and other participants include Nagoya Universiry,
Hokkaido University and NIES, We aim 1o predict and assess whethér ecosysiems are ¢apable of changing
abriptly due 1o global warmimg, tsking as models the forests of northeastern Japan and the marine life in
the ocean ngar Fapan, The Tohoku University team will donduct predictions and assessinents ¢oncerting
whether global warming will cause the extinction of alpine plants, the impact of strong wind en forests, the
purification effects of foresis, and ehanges in tourism resources, The Nagoya University team will conduet
predictions and assessments on how ¢limate changs altérs forast vegetation and then whether the. altered
forest - vegetation affects the climate, The main research sites will be Asian rainforests and the castern
borgal Siberia. The team will study the changes in the major forests in'the world, such as the tundia forest,
The team composed of Hekkaido University and NIES focus on ogean acidifieation which oteurs when
more gnthropogenic carbon dioxide disselves n seawater, The team will predict and assess what sarts of
changes will pccur in coastal marine ecosystent siich as coral reefs and seaweed Torests due to global
warming and ocean acidification,
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Emerging and future impacts of global climate change
on terrestrial ecosystems in Japan

Tohru Nakashizuka', Masaya Shimazaki', Ayaka Numata', Koji Yamaguchi’, Yukard Abe',
Wiki Nomura', Bohei Twai' and Kohei Takano'
" radiate School of Like Sciences, Tohoku University, Sendai, 980-8378 Fapan

Several impacts of climatic change on lerrestrigl ccosyslems are predicted to be serious in the area of
high latitude and altiude in Japan. Since the mean temperature in Japan has become higher by about 1 C
i recent century, distributional shifis of some plangs have already been conspicuous. We have been
studving the impacts of climatic change or bamboo, beech (Fugus crenarat and subalpine (mostly A4bies
spp.) forests, alpine plants, and moordand ccosystems at mountains in northern Japan by aerial
photographs tegsther with field survey.

We studied the distribution of bamboos has shifted o porth or high elevation argas in recent 30 years.
Bamboo spp. used (o have utilized Jor foods or crafts, though they are not so much recently. Therefore,
their forests tend to be left without management to cause some ecological problems recently. It is
predicted to expand m northem ares in Honshu istands and even in Hokkaldo in the future.

Beech trees also had the tendency to shift to higher elevation by mee ving analyses; the growth rates of
irees in Jow elevalion have been decressing while those in high elevation have been increasing. Carbon
budget and rutrient eyveling will also be affected by such change in local conditions, We alse found that
the fir forests have been shifiing o higher elevation by analyzing the past and present aerial photographs,
It habitat was predicted to decrease greatly if the temperature vises i3 2:3 C by using habitat model. The
sies close o moorland were sugeesied to be some refuges for this species, and the predicted habilat
distriburion depended on the scenarios assuming the decrease of wires or not. The tree Hngs n many
mountains have also shifled o higher elevation in many mouwttaing in northern Japan, Since the alpme
vegetation located at relatively lower elevation than continental mountains,  the impacts of climatlic
change on habitat loss and extinetion of alpine plants are predicled to be very serious: Moorlands have
heen decreasing in recent 30 vears by the analvses of aerial phatographs. In particular those in upper
slopes are decreasing remarkably. Suggesting some influcnce of remaining sbow covers il spring or
SUMIIET SEAS0T.

Since novthern mountaing in Japan are characierized as the area of leavy spow, snow cover has
Bnpacts onmany ecesystems. Deep snow cover might have made the'teee lings lower, and made habitals
for alping plants, kept humid conditions in meovlands, and wiadethe dominance of beech treey high. Thus,
other than rising temperature, decreasing o snowfall seems to greatly atiect vegetation, though total
amount of raintall may not change greatly i this area. Geting these findings, we are now making the
pradiction model and goiug to predict the future mpacts on these ecosystems applying the climatic
change scenarios.
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Effects of Changing Climate on Forested Watersheds:
Current and Potential New Risks to these Ecosystems

by

Myron 1 Mitchell

SUNY-Environmental Science and Forestry
1 Forestry Dirive
Syracuse, New York 13210 LISA

ABSTRACT

Climate change s currently affecting the forests of southeastern Canada and the northeastern United States
i many different ways. Various models predict that climate change will accelerate during the current
century and hence the effects of climate on these forests will likely be amplified. To show how climite is
affecting nutrient cycling in forest ecosystems, this presentation will focus on nitrogen 28 an impertant
element. The results will demonstrate how climate change may have very different effects that depend on
nitrogen’s biogeochemical form and behavior,  Most of the nitrogen (as nitrate) export in forested
watersheds of this region oceurs during winter and spring snowmielt when uplake by vegetation is minimal,
Thus, nitrogen is strongly influenced by winter conditions, such as the soll thermal environment and rain on
snow events, The overall patterns of drainage water inorganic nitrogen concentrations and fluxes within
some watersheds of the region show strong temporal synchronization, suggesting the potential importance
of climate as o regulating factor. As atmoespheric deposition of inorganic nitrogen decreases in concert with
dechning atmospheric emissions, the relative importance of climate on the cycling on nitrogen will likely
increase.  Predicting the effects of ¢limate change on nuirient cyceling “is complicated by other factors
affecting forest ecosysterns, some of which are directly influenced by climate change. These factors may
include more ice storms, increased role of herbivary, changes in forest tree species composition and
structure, nereases in tree pathogen impacts, and the ndroduction of exotic plant, microbial and animal
specics.
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Ionitoring Coastal Ecosystems to Reveal the Effects of Climate Change

H. Yamano'
" Marional Instituee for Environmental Studies, 16-2 Onogawa, Teakaba, Tharaks 3038506, Japan

Sen surfeee temperalures (S5Ts) are one of the primary factors detenmining the distribution of marine
organisms, SST warming may have causing significant change in coastal ecosystems. Monttoring and
data mining could help reveal the changes.

Tapan provides an ideal setting 1o examine the changes caused by 88T warming, because it covers a wide
Tatinzdinal range, stretehing from subteopical to femperate areas. Forexarnile, latitudinal limits of coral
reefs and coral distributions are observed arcund the Japanese islands (Yamano et al, 20120), Seas
around Japan showed significant sea surface temperature (SST) rises in winter (January-March) (1.1°C~
L62C) (afler Tapan Metearological Agency), which is eritical for corals to survive at the Jatitudinal limits
of their distribution. This means that Japan provides a unique opportunity for examining baselines of
specics range shifls and/or expansions due to climatic warming over a large spatial scale. In this
presentation, 1 present our results from field evidence of species distributional change in response to 58T
waring.

In the Ryulkyu Islands, located in the southern part of Japan, mass cordl bleaching occusred in 1998, A 15-
vear moniloring revealed this bleaching event hias caused significant decrease of cosal cover, espeeially
for Acropura corals that contribute o reef building. Further, no recovery of observed in areas with
sediment discharge (Tongo and Yamano, 2013). After that, other bleaching events occurred in 2001 and
2007, These events were driven by anomatously high 35T in summer, which suggests that rising 55Ts
would cause higher frequency of bleaching. Aerial photographs taken hefore and afier the 2007 bleaching
evert revealed 2/3 of corals were lost in the Sckisei Lagoon, On the other hand, range expansion of corals
was ohserved in the mainland Japan and Kyushu snd Shikoku. We collected records of coral species
ocourtence from eight temperate regions of Japan along a latitedingl gradient, where past caral occlirfence
records were available in the form of literature and specimens since the 1930s, After careful examination
of the spocies distribution, we detected four species showed range expansions, with speeds of upto
Pakmyyesr (Yamana et al, 20110 Further, nolonly corals but also offier coastal marine organisms are
changing. Range shiftsfexpansions were observed in seaweeds and crustaceans (e.g. Yamano ef al.,
2012a), These results suggest that coastal ccosystems are changing.

Hased on the evidence, we have set up a monitoring of 58T and coral species distribution in permanent
quadrats at eight regions around lapan. Species-specific tolerance of corals to 88T was observed based on
the monitoring. Collectively, these results contribute not only to understanding dyvnamics of coastal
ecosystems but also to providing fusdamental dataset for futare projection of coral habitats.
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Kuture projection of marine ecosystems in response to two CO;-caused glohal
phenomena: glebal warming and ocean acidification

Masahiko Fujii’
' Faculty of Environmental Earth Science, Hokkaido University

Observational data and future projection results show that the oceans have already experienced
tremendous influences of global warming, especially due to rise in the temperature and:thar the mfluences
are considered to be even accelerated in next decades. Many previous studies predict northward migration
of aquatic habitats in the northern hemisphere and enhanced fish catches in higher latitudes caused by
global warming. However, recent studies have suggested that the mfluences would be much more
complicated if ones take other multiple phenomena such as ocean acidification into account. Ocean
acidification is a phenomenon that the alkalinity of surface oceans is weakened by injeclion of the
afmospherie Cs that is acidulous in the water. Ocean acidification has recently been concerned because
the phenomenon presumably affeets sea creatures, especially caleifies of which bodies are parily made of
caleium carbonate such as shellfish and pieropods can be dissolved, Even non-caleifiers such as fishes are
anticipated 1o be aflected by ocean acidification through changes in food webs, Although there are several
sorts of procedures proposed lo mitigale global warming, such as gecengineesing, reducing anihropogenic
U0, emisston 15 considered 1o be the only way w0 mitigate ocean agidification and its effects on marine
gcosystems. In this presertation, recent future projection results of combined effects of global warming
and ocean acidification on marine ecosystem will be introduced.

The velocity of climate change: projecting shifts in species distributions under
future climate change

1. Garcia Mo]innsl‘z, and M. T, Burrows' .
' Scottish Association for Marine Seience, Obag, Argyll PA3T7 10QA, UK
“ Natiopal Institwte for Environmental Studies, 16-2 Onogawa, Tsukuba, Tharaki 303-8506, Japan

Climate change s expected o become the greatest diiver of change in global biodiversity over the next
decades and is unequivocally related to contemporary changes in marine species distributions, abimdance,
phenolegy, demography and physiology. In particular, distribution shills are one of the most frequently
reported responses fo ocean warming, which is likely to become inereasingly Important given the
expecied infensification of current rates ol climate change. However, forceasting  clmare-driven
distribution shifis is chatlenging because they depart frequently from expected patterns of simple
poleward movement and the mechanistic understanding required is often lacking, Mevertheless, recent
evidence suggests that the velocity of climate change {VoOO), representing the speed and dircction of
isotherm shifts; is a good predictorofobserved distribution shills and dilferences in tates of movement af
leading and trailing edges across different taxa. Further, the velocity of climate change can be used to
derive spatial trajectories for climatic niches, which can then be used.to inferrefated changes in species
distributions. This approach emphasizes connectivity and accounts for the effect of geographic features
(e.g., the relative orientation and configuration of coastlings) on the movement of species tracking their
climate niches, We have applied the velocity trajectory approach 1o praject giobal pagterns of ‘maring
biodiversity (12,796 taxa, 23 phyla) under the IPCC Representative Concentration Pathways (RCPs) 4.5
and 8.5, Globally, range expansions prevail over coniractions under both scenarios up (o 2100, suggesting
a redistribution rather than less of current biodiversity. High coupled species. invasions and extirpations
are nevertheless expected regionally ez, Central Inde Pacific) uader the RCPE.3, leading 1o strong
decreases in richness and the anticipated formation of novel communities via species replacement, The
velocity trajectory approach offers.a simple yet useful and intuitive tool 1o model expected global changes
m-biodiversity inresponse fo ocean warming,
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Climate change and biodiversity: integration approach

Shunsuke Managi
" Graduate School of Environmental Studies
Tohoku University
§-6-200 Aramaki-Aza dobg, Acha-RKu
Sendai 9BO-8579, Japan

Climare change s identified in policy community by suecessiul example of caution encouraged with large
seale model, The modet 15 diverse but possible 1o model globally including fiture zero emission.
Evidence based policy, on the other hand, is more applicd in bicdiversity studies. This study discuss how
biodiversity caninelude the cantion with some evidence based policy. Road ahiead might nead 1o analvze
ad hoe large scale b simple model with detailed evidence based policy divection.

Measuring nations’ social progress: the Inclusive Wealth Report

el
Pablo Muenoz' and Shunsuke Manaei®
International Human Dimensions Progranyme — United Nauons University
L . N
“Tohoko University

There 15 4 need of using broader measyres of econpmic performance and human well-being. Current
indicators such as Gross Domestic Product (G largely ignore biophysical changes lo environmental
systems caused by economic aciivities, vef those changes often affect long-term production and social
wellare,

[ this context, the Inclusive Wealih Report (IWR) project proposes weslth accounting a5 a
complementary indicator of social progress, since this concept factors in the changes on the environment
and provides information on the long-run economic development. In wealth acconnting, the temporal
preservation of & nation’s capital base s the source of imter-temporal opportunities for fulfilling the needs
of present and future generations, The wealth indicator o the TWR tracks particularly the changes in the
vlue of three capital asset categories: human, produced and natural capital.

This presentation elaborates on the construction of the Inclusive Wealth measure in the TWR project, and
presents empirical evidence for several nations over the last two decades.
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Some important points in climate change impact assessment on nataral disaster
and water resources in Japan

E. Nakakita',
' Disaster Prevention Research Institute, Kyoto University, Up 611-0011, Kyoto, Japan

We have been harvesting mutual understanding and respect among Japanese civil engineers,
meteorelogists and climatelogists under the Kakushin Program, by hot discussions. (2007-2011}. Sousei
Program (post Kakushin) is the stage to take impact assessment as an issue of the first priority under the
mutual understanding among Japanese researchers.

The AGCM and RCM with super-high spatio-lemporal resolutions (20 kin-1 howr} made it possible to
evaluare extreme hazard (ex. Max. discharge) in Japan. We can get approximate projection on changes of
return values of extrems events. However, there is a risk that the return period does not have encugh
aceuracy because there is ne guarantes that quite extreme evenis could be properly projected within the
limited mamber of ensembles. (Single time zeries output from the AGCMZO and RCM) In this sense, it
iy be difficult to project correct design hazard for water management and flood control so on.

On the other hand, the risk management should deal with phenomena beyond design hazards. Tn this
sense, it is very important to take into account the result from a worst case scenario as one of the foreing
hazard for disaster risk management under climate change. Taking nte consideration shove items, |
think, it is very important for climate change adaptation to discriminate more between planning with an
uncertain design level and risk management with a worst case scenario,

Based on these ways of fhinking, climate chonge impact assessment on natural hazard and water
recourses, keeps several sub teams as followed; (numbers on right hand side indicate participating
researchers’ number)

i Climate change impacts on natural hazards

i-a Metrological risk {rof. Takemi, Kvoto University) 12

i-I River risk {Prof. Tachikawa, Kyoto University) 23

i-o Coastal risk (Prof. Mori, Kyoto University) 18

i=d Risk management (Prof. Tatano, Kyoto University) 3]

i-2 River risk i global seale (Sumuki, PWERD 15

it Climate change impacts on water resources
ii-a Social-economiec risk (Prof, Tanaka, Kvoto University) 8
1i-b Antlropogenic effects (Oki, 1 Tokvo) v

Also we are keeping Important issues are as hllowed in mind.
Grenerating PDE ol extrome values with higher accaracy
Generating ol FDE vsing « lotol 60k ensembie
Converting extreme values in 60kmi-seale inte valuey in regional-scale using RCMS and REM2
dynamiecally downscaled from GSM20.
Worst case settario
Worst case typhoon
Multi-hazard
Social Senario
Propdsing adaptation philosophy. consigtent with mitigation philasophy
Developing deeision making methodelogy under high uncertainty of risk
Developing deeision miaking metiiodelogy under no information on probability of a Worst thse
We dre taicing these issues o8 our backbone,

Thetefore, keeéping fundamental collaborations with Theme € and other Themes is very ¢rucial for theme

D Also dischssions with policy makess and providing thein ot now findings wre very important for
suppotting theny in biilding tp adaptation sirategies,
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Climate change impacts study on natural disasters in Taiwan-using JMA/MRI
high resolution AGCM data

ee-Yaw Lin', Yung-Ming Cher’, Chao-Truen Cheng’, Yun-Ju Chen”,
Jung-Lien Chu’, Jun-Jih Liow” and, Yuan-Fong Su’

" Deputy director, National Scienve and Technology Center for Disaster Reduction, 97, Mo.200, Sec. 3,
Beisin Bd., Sindian District, New Taipei Citw 23143, Tabwan (R.OC),

* Associale Researcher, Nationa) Science and Technology Center for Disaster Reduction, 9F,, No.200,
Sec. 3, Beisin Rd., Sindian District, New Taipel City 23143, Tabwan (R.O.C.).

* Assistant Associate Researcher, National Science and Technology Center for Disaster Reduction, 9F.,
No 200, See. 3, Beisin Rd.. Sindidn Distrer, New Taipei Clty 23143, Taiwan (R.OUC).

In recent years, extreme weather/climate eveuts caused Jarge-scale disaster in Taiwan. For example,
typhoon Moraket {2009) and Fanapi (2010), torrential rainfall (over [00mm/hr and lasting severil
hours) makes severe flood and landslide events, According o Scientific Report of Climate Change in
Taiwan (Ministry of Seience and Technology, MOST, 2011), the numbers of typhoons with extreme
rzinfall have increased during the time span of 2000-2009 compared with the lust three decades.
Mareover, maty studies also show that the frequency and intensity of extreme weather/climate events
is projected o increase under climate changs.

Taiwan and Japan have similar geographical environments and climate systems and are facing the
similar isstes which tvphoons and mei-yu caused floods and landstides, especially on disaster
prevention or adaptation topics, Through the collaboration with SOUSEL program i Japan these vears,
Taiwan Climate Change and Information Platform project (TCCIP, Natonal project supported by
MOST, Tatwan) uses MRI - AGCM3.2S super-high resolution elimate projection data to assess climate
change impacts on disasters over Taiwan area. Currently, Top fen torrential rainfall typhoon events are
selected 1o simulate iropacts of water-related disasters in basins. Dynamical downscaling and bias
correction techniques are used 1o generate 3 ko resolution typhoon precipitation data,

The results show that climate change will trigger much larger landslide aress by increasing extreme
sainfall events. leading to serious sedimentation in rivers, and causes 3 more meters deep {looding in
downstream urhan cities. The damage of disasters 15 much serious compared to Typhoon Morakot,
Storm surges of all tvphoon events pravided by MRI-AGCM3.28 were also simulated to evaluats the
largest storm surge of dilferent areas, which were coupled with inundation model to assess the largest
flooding impacts. Furthermore, the result of storm surge simulation and the projection of dynamical
downscaling data were used to caleulate hazard indices for coastal, llooding, landslide and drought
disaster risk maps of present-day and future. Based on the disaster risk maps, it is found that the
impacts of climate changes on disesters related to extreme precipilation events are significant but the
impacts of climate changes on drought and water resources issues are insignificant.
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Water isotope projections of the 21st century and how they relate
to simulated changes in wind and precipitation patterns

Nikolaus H. Buenning®", Lowell Sott*, Kei Yoshimura?

1. Department of Earth Sciences, University of Southern California, Los Angeles,
California, USA

2. Atmosphere and Ocean Research Institute, University of Tokyo, Kashiwa, Chiba,
Japan

* presenter (email: buenning@usc.edu)

Increases in greenhouse gas concentrations through the 21% century are projected to
increase global temperatures and change circulation and precipitation patterns globally.
However, there remain many uncertainties in how the general circulation of the
atmosphere will change and how it will impact regional hydroclimates. In the low and
middle latitudes the isotopic composition (d) of atmospheric moisture could potentially
be useful at tracing these changes in precipitation and wind patterns. In this study sea
surface temperatures and sea ice conditions from 21% century climate projections
(RCP8.5 scenario) were used to force the isotope-enabled Global Spectral Model
(IsoGSM). This ensemble of 1soGSM simulations provides insight as to how and where
water isotopologues will change globally as a result of 21% century climate change. In
general, 6 values increase in the subtropics and middle latitudes and decrease in the
southern tropics. Changes to horizontal winds suggest that the isotopic changes are likely
due to changes in the strength of the Hadley Cell, rather than the poleward expansion of
the descending branch of the cells. Regionally, the simulations project consistent
increases in & values through the 21% century over central and southern Africa, the
Tibetan Plateau, and the eastern Australia. Decreasing ¢ values were found over the
eastern tropical Pacific and the western margins of South America. A comparison with a
present-day 1ISoGSM simulation reveals similar regional changes in ¢ values over the last
60 years. The similarities between recent changes and 21 century projections of ¢ values
suggest that certain hydrological aspects of 21% century climate change are already taking
place in some regions. Central Africa stands out as a region where Iso0GSM simulates
robust rises in precipitation and vapor & values for both the 21% century and the late 20"
century. The recent rise in ¢ values over central Africa is validated against ¢ variations
from a Lake Bosumtwi sediment archive. Through vapor tagging simulations, it was
found that both the present-day and 21* century isotopic trends were a result of shifts in
the position of the ITCZ and subsequent changes to wind patterns. These simulated shifts,
in turn, caused a drying throughout Central Africa. The present-day increase in regional o
values could be a precursor of worsening drought conditions as the Earth warms through
the 21% century.



Application of RegCM over China

Xuejie Gao'

Climate Change Research Center, Chinese Academy of Sciences (CCRC/CAS),
Beijing 100029

Abstract

We have been using the Abdus Salam International Centre for Theoretical Physics
(ICTP) Regional Climate Model, RegCM series of models over China domain since
the late 1990s. In general we focus more on climate change simulations and
projections. In the mean time, investigation on effects of landuse and land cover
change on climate, modeling of dust events, modeling of aerosols and their climate
effects, and seasonal prediction experiments have also been carried out. To validate
the high resolution RCM simulations, we constructed a gridded daily scale
observation dataset over China. A lot was learned from the studies. For example, we
found model resolution is very important in the simulation of present-day climatology,
in particular the monsoon precipitation, over the region. The high resolution RegCM
not only introduces a fine scale topographically-induced structure in the climate
change signal, but it also project some significantly different change patterns
compared to the driving GCMs, due to the stronger and more realistic topographic
forcing and the resulting circulation changes. These work, as well as model
deficiencies over the region, will be briefly introduced in the talk.

1 gaoxj@cma.gov.cn; gaoxuejie@mail.iap.ac.cn




Assessment of Future Climate Changes over the East Asia due to
the RCP scenarios downscaled by Regional Spectral Model

Suryun Ham" and Kei Yoshimura

Atmosphere and Ocean Research Insititute, The University of Tokyo, Kashiwa, Japan
E-mail: suryun01@gmail.com

Abstract

This study assesses future climate change over East Asia using the Regional
Spectral Model (RSM). The RSM is forced by three-types of future climate scenarios
produced by the Hadley Center Global Environmental Model version 2 (HG2); the
representative concentration pathways (RCP) 2.6, 4.5 and 8.5 scenarios for the
intergovernmental panel on climate change fifth assessment report (AR5). Analyses
for the current (1980-2005) climate are performed to evaluate the RSM’s ability to
reproduce precipitation and temperature. Three different future (2020-2100)
simulations are compared with the current climatology to investigate the climatic
change over East Asia. The RSM satisfactorily reproduces the observed seasonal
mean and variation of precipitation and temperature. The spatial distribution of the
simulated large-scale features and precipitation by RSM shows generally improved
pattern compared to that is given by the HG2. In addition, their inter-annual variations
and probability distribution for intensity of precipitation in Japan are better captured
by the RSM. Assessment of future climate changes over the East Asia will be

discussed.



Climate prediction using NCEP Regional Spectral Model (RSM) for Vietham

Author: Linh Luu-Nhat
Institution: Vietnam Institute of Meteorology, Hydrology and Climate change (IMHEN)
Address: 23/62 Nguyen Chi Thanh, Dong Da, Hanoi, Vietnam
Email: linhIn.imhen@gmail.com and/or linhIn@imh.ac.vn
Abstract:

The Viet Nam Institute of Meteorology, Hydrology and Environment (now is Viet
Nam Institute of Meteorology Hydrology and Climate change) is a functional
organization for science under jurisdiction of the Ministry of Natural Resources and
Environment with mandates for research and development of science and technology on
meteorology, hydrology, oceanography, water resources, environment and climate
change (http://www.imh.ac.vn).

Since 2011, we have been studying Regional Spectral Model (RSM) following the
assisstants from Dr. Henry Juang (National Center for Environmental Prediction - NCEP).
Currently, the NCEP RSM model has been compilied on the IMHEN’s HPC system and
run two times per month for providing real-time forecasts of next consecutive 6 months
using CFSv2 s the input data. The model not only run for real-time forecasts, but also for
simulations using the NCEP Reanalysis - Il input data.

Our study running NCEP RSM model for 1991-1995 simulations showed that,
temperature was higher than observation data. In which, model showded the less skill in
temperature simulation over the high mountain area. However, the skill of model in
simulating temperature was quite good over others. Referring rainfall simulation, model
simulated much lowerly through rainy season and slighly higher through dry season than
observations.

The results showed that, model performed well spatial distribution of temperature
compared with obervation. Especially, the model successfully forecasted the trend of
temperature variation over climate regions of VietNam, in particular with the cold surge
in the winter. The spatial and temporal rainfall forecasts were quite similar to the
obervation distribution.

In the coming, to improve RSM’s forecasts in Vietam, we concentrate deeply in
studying physical shemes, chosing domain and resolution. Especially, one of our
activities is application model to extreme climate events forecasts.



Study of South Asian Climate and Added value of High Resolution
Regional Spectral Model (RSM)

*Mehwish Ramzan?!?2, Suryun Ham?!, Muhammad Amjad3,
Eun-Chul Chang! & Kei Yoshimural2

1. Atmosphere and Ocean Research Institute, The University of Tokyo, Japan
2. Institute of Industrial Science and Technology, The University of Tokyo, Japan
3. Global Climate Change Impact Study Centre, Islamabad, Pakistan

The study of Climate change featuring South Asia was conducted using Regional
Spectral Model (RSM) at 50 km resolution following the protocol of Coordinated
Regional Downscaling Experiment (CORDEX) for South Asia. The time period for
this analysis was divided into Evaluation phase (1980-2005) and Projection phase
(2020-2100). Two Representative Concentration Pathway’s scenarios (RCP) such as
RCP4.5 and RCP8.5 were used for the projections phase. The evaluation and
projection phase simulations of RSM were driven by HadGEM2-A0 coupled GCM of
National Institute of Meteorological Research, Korean Meteorological Agency (Baek
et al., 2013). The intense study of evaluation phase showed the better performance
of RSM over HadGEMZ2, highlighting the added value features of high resolution RSM
in terms of capturing complex topography, meso-scale atmospheric circulation over
South Asian monsoon region, inter-annual and intra-seasonal variations of
precipitation outperforming GCM. Based upon the better performance of RSM for
evaluation phase the projections for future will be considered important, giving
robust information for future climate of the region.

Presenters Name: Mehwish Ramzan
Presenter’s email: mehwish@rainbow.iis.u-tokyo.ac.jp




Assessing Critical Climate Indices over West Africa Sahel under

RCP8.5 Scenario from a Nesting Approach RCM/GCMs
Author: Abdoulaye Sarr*

* ANACIM, Aeroport LSS de Dakar B.P.: 8257 Dakar-Fann, Dakar-

Senegal E-mail: layesarr@voila.fr

Abstract:

Rainfed agriculture is dominant in West Africa, and is highly dependent on rainfall. To better
assess the impacts of climate change on this sector, regional studies and in-depth analyses of
key climate parameters and/or indicators were conducted. In this study, we used the
Coordinated Regional Downscaling Experiment (CORDEX-AFRICA) to assess climate
indices that affect agricultural activities over West Africa. The SMHI-RCA3.5 regional
climate model is used to downscale the Global Spectral model MIROC and 3 others GCMs at
a resolution of 50km horizontal resolution for a domain covering the whole Africa. We assess
the model over West Africa for an historical period (1981-2005) and two future time frames,
2031-2055 for the intermediate term (IT) and 2071-2095 for the far term (FT), under the
Representative Concentrations Pathway 8.5, (RCP8.5) (Riahi and Nakicenovic, 2007).



Climate Downscaling Forecasts over Northeast Brazil: An Update

Ligiang Sun®, Marcelo Rodrigues?, and Eduardo Martins?

'Cooperative Institute for Climate and Satellites (CICS), North Carolina State University
(NCSU) and NOAA'’s National Climatic Data Center (NCDC)
“Ceara Institute for Meteorology and Hydrology (FUNCEME), Brazil

The operational dynamical downscaling forecast was first issued over northeast Brazil in 2001.
The Regional Spectral Model (RSM), with horizontal resolution of 60 km, was used to
downscale the ECHAMA4.5 AGCM (T42) forecasts. Since then the downscaling forecast system
has been continuously evolving: implementation of the regional Atmospheric Modeling System
(RAMS) with 40 km resolution in 2005, the Climate Prediction Tool (a statistical downscaling
tool) with resolution of 60 km in 2010, and global models of ECHAMA4.6 (T42) and CESM
(T62) in 2011. Forecasts have been issued monthly for four upcoming running 3-month periods.
Forecast ensembles of up to 405 members are postprocessed and merged into final probability
forecasts. Verification of the past 12 years of forecasts reveals that the overall rainfall forecast
skill, measured by the ranked probability skill score, is positive over a majority of northeast
Brazil. Skill levels are generally higher for the rainy season than the pre-rainy season, and in
northern region than the southern region of northeast Brazil. Over a period of as brief as 12 years,
the variability in the amplitude of ENSO extremes is likely to govern forecast skill more strongly
than incremental improvements in models or forecast methodology. The skill of the downscaled
forecasts is generally higher than that of the driving global model forecasts, indicating the added
values of the regional models. However, the downscaling forecasts do not capture the observed
shifts in the rainfall climatology.



Uncertainty attribution in the multi GCM/RCM ensemble dynamical

downscaling experiments for Japan

Asuka Suzuki-Parker, Izuru Takayabu, Hiroyuki Kusaka, Koji Dairaku,
Suryun Ham, Sachiho A. Adachi, and Noriko N. Ishizaki

Dynamical downscaling (DDS) is an important tool for climate change
assessment at fine-scale. Yet it has inherent uncertainties arising from
selections regional climate model (RCM) and their configurations, as well as
the driving data and others. For better understanding of DDS outcome, it is
important to quantitatively assess the uncertainty contributions from each
of the source of uncertainty. In this study, we utilize a 12-member ensemble
DDS downscaling experiments for Japan at 20km horizontal resolution,
comprised of three GCMs (MIROC5, MRI-CGCM3, and CCSM4, under
historical and RCP4.5 scenarios) and four RCMs MRI-NHRCM,
NIED-RAMS, Tsukuba-WRF, and AORI-RSM). Ensemble spread is
attributed to GCM and RCM differences using analysis of variance (ANOVA).
The results using seasonal mean temperature indicate that ensemble spread
is primarily attributable to GCM differences. Statistically significant RCM
contributions are also noted, especially for winter season. In summer season,
RCM contribution is less compared to winter, but its significance appears in
areas where surface physics treatment is vastly different among RCMs (e.g.,
usage of urban canopy model, etc). Greater RCM contribution during winter

may be associated with different representation of topography in the RCMs.



Extreme precipitation intensity in future climatesbased on the
multi-GCMs with multi-RAMs

Tomohito J. Yamada*, M. A. Farukh, Taiki Fukushima, M. Inatsu, Tomonori Sato, Yadu
N. Pokhrel, Taikan Oki

*. Faculty of Engineering, Hokkaido University, N13-W8, Kita-ku, Sapporo, Hokkaido
060-8628, Japan (tomohito@eng.hokudai.ac.jp)

This study introduced a method named as ‘hybrid-downscaling’ to estimate the future
extreme hourly precipitation intensity based on observational evidence of the 99th
percentile precipitation intensity against air temperature, as well as the future air
temperature projected by dynamical downscaling (RSM, JMA, and WRF by giving three
different lateral boundary conditions such as MIROC, MPI, and NCAR GCMs).

We analyzed the 99th percentile of 1-h precipitation intensity against each air
temperature range for both in Sapporo and Tokyo. The 99th percentile precipitation
intensities tended to have an approximate equation in which the rate of precipitation
Intensity increment was similar to the Clausius-Clapeyron rate of change in the
saturation water vapor. This study also showed that both 99th percentile precipitable
water and the vertical instability indices followed the Clausius-Clapeyron rate of

change.
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An evaluation of WRF model’s simulation on the Antarctic climate

with satellite observations

Yao Yao, Yong Luo, Jianbin Huang, and Zongci Zhao
Center for Earth System Science, Tsinghua University

The Antarctic acts as an import part in the global climate system, but the simulation of Antarctic
climate remains a huge challenge for current climate models. The complicated terrain and strong
katabatic wind make it necessary to perform high-resolution simulation over the Antarctic through
the regional climate model (RCM). We have performed different types of simulations based on the
latest version of WRF model and its polar version (Polar WRF) which is maintained by Byrd Polar
Research Center in the Ohio State University. Since the cryosphere processes such as sea-ice
thickness and the snow on sea-ice have already been incorporated into the standard WRF, the two
versions of WRF models might have similar capability as demonstrated from our evaluations. We
have also driven the RCM through outputs of different reanalyses (FNL and ERA-Interim) and
global climate models (CAM3, CAM5 and WACCM) to study the sensitivity of boundary
conditions and the possible added value through the dynamical downscaling. Due to the higher
resolution, WRF model shows generally better simulation than CAM and WACCM on the surface
temperature. The bias mainly exists over the ice shelf region, which may be resulted from the
impropriate description of surface energy transport. Our study also reveals that the bias can be
reduced through the approach of spectral nudging. Finally, we employed the COSP simulator so as
to compare our simulations of the cloud over the Antarctic with satellite observations (CloudSat,
CALIPSO and ISCCP) directly.

Presenter: Yao Yao, yaoyaol3@mails.tsinghua.edu.cn
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SEVERAL SCHEME SENSITIVITY EXPERIMENTS
IN EASTERN ASIABY A REGIONAL CLIMATE MODEL

Fumiaki MORIYAMA®, Hironori FUDEYASU*
Kei YOSHIMURAZ, Suryun HAM?
1 Yokohama National University, Yokohama, Japan
2 University of Tokyo, Kashiwa, Japan
Email: moriyama-fumiaki-dv@ynu.jp

The main aim in this study is to validate the performance of a fully coupled regional downscaling
system based on the Regional Spectral Model (RSM) for atmosphere and the Regional Ocean
Modeling System (ROMS) for the ocean. The system is developed for the purpose of downscaling
observed analysis or to provide regional details for the Global Spectral Model (GSM). The two
models share the same grid and resolution with efficient parallelization through the use of dual
message passing interfaces.

In our experiments, the coupled downscaling is performed using historical Simple Ocean Data
Assimilation (SODA) oceanic reanalysis and NCEP/DOE (R-2) atmospheric reanalysis in order to
study the impact of coupling on the regional scale atmospheric analysis. The model domains cover
the Japan Islands with 28 vertical atmospheric sigma levels for RSM and 30 vertical ocean sigma
levels for ROMS. The integration times were several years from 00 UTC on 1 January 1980. For the
control (CTL) run, the SAS scheme (Arakawa and Schubert 1974) was used as the parameterization
of cumulus convection and SLINGO scheme (Slingo 1987) used as cloud water scheme. The
convergence component has been nudging (Hong and Chang 2012).

We conducted the sensitivity experiment without spectral nudging scheme (EX1). The
precipitation from EX1 is increased compare to that from CTL, especially over the Japan Sea on
January, February and March. And the sea surface temperature from the EX1 is decreased compared
to that from CTL. Using the results of the sensitivity experiments, we can detect the performance
of a fully coupled regional downscaling system.
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PERFORMANCE OF HIGH RESOLUTION OCEAN ATMOSPHERE COUPLED MODEL
DOWNSCALING OVER SRI LANKA

Panduka Neluwala® (Presenting Author), Kei Yoshimura®, Suryun Ham®

! Department of Civil Engineering, The University of Tokyo, Japan.
E-mail: neluwala@hydra.t.u-tokyo.ac.jp

23 Atmosphere and Ocean Research Institute, The University of Tokyo, Japan.
Abstract

Ocean behavior influences the atmosphere considerably, which influence the performance of regional
climate models (RCMs). Variables such as sea surface temperature (SST) and currents affect atmospheric
circulation, surface heat fluxes and winds which cause considerable effect on the water cycle. But RCMs
usually derives SST data from observations or global circulation models (GCMs) with a very course
resolution less than 100 km. Recent studies have showed application of high resolution atmosphere-ocean
coupled model downscaling can reproduce the regional atmosphere and ocean behavior successfully due to
accurate representation of air-sea interaction effects. In this study a fully coupled regional atmosphere-ocean
model by [Li et al., 2012] which is developed to couple downscaling of observed analysis or global model
outputs is used. In this model Regional Spectral Model (RSM) would provide the atmosphere forcing to
Regional Ocean Model (ROMS) and ROMS would provide the ocean forcing to RSM.

To investigate the air-sea interaction effect on the regional downscaling, this study compares the
performance of coupled RSM-ROMS with the RSM over Sri Lanka. Both coupled and uncoupled models
downscaled the initial and lateral boundary condition from the National Centers for Environmental
Prediction-Department of Energy Atmospheric Model Inter comparison Project Il Reanalysis (NCEP-DOE
Reanalysis 2) and uncouple model downscale SST from NCEP optimum interpolation (OI) SST while
couple model use monthly Simple Ocean Data Assimilation (SODA) for initial conditions. The model was
run for a period of one year with 20 km resolution. Simulated SST, precipitation and surface net heat fluxes
are compared with observed satellite products. SST is compared with Optimum Interpolation 1/4 Degree
Daily Sea Surface Temperature Analysis (OISST) from AVHRR and AMSR. Net surface heat flux from
Objectively Analyzed air-sea Fluxes for the global oceans (OAFIux) and precipitation are compared with
Asian Precipitation - Highly-Resolved Observational Data Integration evaluation of water resources
(APHRODITE), Tropical Rainfall Measuring Mission (TRMM) products and observed rain gauge station.
Interestingly coupled model could give better performance than the uncoupled model in precipitation and
surface flux. However there was some bias in the see surface temperature even though it nicely reproduce
the spatial distribution of SST which may be due to the imperfect air-sea interaction in the model which
have to be addressed in the next step.

Key words: RSM, ROMS, SST, air-sea interaction
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Uncertainty of future changes in winter precipitation simulated by
NHRCM ensemble experiments in Japan

Hiroaki Kawase*", Hidetaka Sasaki', Akihiko Murata®, Masaya Nosaka’, and Noriko N. Ishizaki?

1: Meteorological Research Institute

2: Japan Agency for Marine-Earth Science and Technology

In Japan, winter precipitation is strongly affected by the East Asia Winter Monsoon
(EAWM), extra-tropical cyclones activity, and sea surface temperature (SST) in the Sea
of Japan. We investigate the uncertainty of future changes in winter precipitation using
the non-hydrostatic regional climate model with 20km resolution NHRCM20) based on
the AMIP-type global climate projection (AMIP-type run). The AMIP-type runs are
conducted by MRI-CGCM given three SST clusters which include three different types
of SST anomaly in CMIP5 experiments. In addition, three cumulus parameterizations,
which is Yoshimura scheme (YS), Kain-Fritsch scheme (KF), and Arakawa-Schubert
scheme (AS), are applied in each run with the SST cluster. Therefore, we have 3x3
AMIP-type runs and conduct nine dynamical downscalings from them.

The ensemble mean of nine NHRCM20 experiments in RCP 8.5 shows the
decreases in winter precipitation in the Sea of Japan side and over the south of Japan
Island with a 95 % significance level according to the Mann-Whitney U test. On the
other hand, winter precipitation increases over the inner area of Hokkaido, which is the
most northern part of Japan. The decrease in precipitation in the Sea of Japan side and
the increase in Hokkaido show the robust signals since they are simulated in the most
ensemble members. The former is strongly related to the weakened winter monsoon and
the latter is corresponds to the increase in precipitable water vapor in the warmer
condition. In contrast, the decrease in precipitation over the south of Japan Island
seems to be related to the changes in the extratropical cyclone activity around Japan,

while they have a large uncertainty.
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Developing Deep Atmospheric Dynamics

Hann-Ming Henry Juang
Environmental Modeling Center
NOAA/NWS/NCEP, Washington, DC

We are not only in the stage to prepare cloud-resolvable for high-resolution
weather/climate forecast but also in the requirement to have deep-atmospheric
capabilities in order to couple with space weather model in NCEP GFS (National
Centers for Environmental Prediction Global Forecast System). The primitive
equation set with deep-atmospheric dynamics has been adapted, so that the
equation set used has capability to cover all scales of atmospheric motion. Based on
conservative principles; such as momentum conservation, energy conservation,
mass conservation and entropy conservation, the deep atmospheric primitive
equation set has no approximation and covers nonhydrostatic system with three
dimensional momentum equations, three-dimensional Coriolis force, vertical varied
gravitational force, and height varied momentum.

The deep-atmospheric equation set provides non-approximated dynamic
fields for atmospheric circulation, especially for precise/correct deep atmospheric
circulation to couple with space weather and prolong its predictability. This set of
equation has been discretized into difference equation set to be used for numerical
modeling, which can be found in Juang (2014). An alternative form of this
discretized equation set to use existed GFS routines without altering too much will
be presented in the meeting. This ready-to-code discretized equation has been
coded into NCEP GFS including spectral transform, spectral derivative, semi-
Lagrangian and semi-implicit with two-time-level scheme. It is under testing and
debugging, we hope to present its preliminary results in the meeting.
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Comparison of Nonhydrostatic and Hydrostatic Dynamical Cores in Two

Regional Models with Spectral and Finite-Difference Methods

Jihyeon Jang" and Song-You Hong"
'Korea Institute of Atmospheric Prediction Systems, Seoul, South Korea

“E-mail: songyouhong@gmail.com

ABSTRACT

This study demonstrates the characteristics of the nonhydrostatic spectral regional
model program (RMP) of the Global/Regional Integrated Model system (GRIMs) for
representing a downslope windstorm case and a heavy rainfall event over Korea, relative to
the hydrostatic simulation using the same model. This kind of comparison is also executed for
the Weather Research and Forecasting (WRF) finite-difference model, which has been widely
used in research and operational communities. The 1-km nonhydrostatic simulations of the
windstorm from both models reproduce the downwind propagation of mountain waves that
are originated over the eastern flank of the Korean peninsula, with a longer eastward
propagation in the WRF than in the RMP. For the heavy rainfall case near Seoul, it is found
that differences in simulated precipitation are not discernible at 27-km and 9-km grids for
both dynamical cores. At a 3-km grid, the RMP with nonhydrostatic core does not influence
the distribution of the simulated rainfall, but improves the local maximum, which is
exaggerated in the hydrostatic simulation. Improvement is also achieved in the WRF in the
distribution of rainfall. The hydrostatic simulation of the WRF produces spurious rainfall over
the mountainous region along the east coast of the peninsula, which is alleviated in the

nonhydrostatic simulation.

Keywords: Nonhydrostatic model, Dynamical core, WRF, GRIMs, heavy rainfall
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AN INTEGRATED ANALYSIS AND SIMULATION SYSTEM FOR URBAN HEAT
ISLAND EFFECT AND WIND RISK ASSESSMENT IN SINGAPORE

Tian Kuay Lim® *, Haiyan Miao°, Geoffery Davidson ¢, Daniel Lee ¢

# National Environment Agency, Singapore
® Institute of High Performance Computing, Agency of Science, Technology and Research, Singapore
¢ National Parks Board, Singapore
¢ Urban Redevelopment Agency, Singapore

KEY WORDS: Downscaling, Geographic Information System (GIS), computational fluid
dynamic modeling, UHI, wind channel, risk assessment

ABSTRACT:

The IPCC Climate Change Assessment Reports recognised the potential impacts of climate change on cities. These impacts include
an increased frequency of heat waves, rising sea levels and increase risk of storm surge, changes in the timing, frequency and
severity of urban flooding associated with more intense precipitation events. With global warming, an increased frequency of heat
waves and severity will certainly amplify the current problems associated with urban heat island (UHI) effects and wind channels
which can enhance local wind speeds dramatically in a highly urban environment with densely aggregated, tall buildings.

With the motivation for sustainable development and to better adapt to climate change in mitigation planning for UHI and urban
wind risks, the objective of this work is to develop an integrated analysis and simulation system, based on coupled atmospheric and
urban model and geospatial information, to conduct a case study for UHI and urban wind channels assessment in highly urbanized
Singapore. Urban weather cannot be modelled without detailed understanding of the urban landscape and cities cannot plan for
climate change and sustainable development without knowledge of atmospheric hazards and potentials.

A very high resolution mesoscale spectral model (MSM), based on the National Centers for Environmental Predictions (NCEP)
Regional Spectral Model, has been adapted and calibrated for Singapore to downscale hourly weather fields at 1km spatial

resolution for Singapore. The downscaled weather fields are fed into a Computational Fluid Dynamics (CFD) urban model as the
initial and boundary conditions for the urban domain. Leveraging on the CFD modeling, a full wind and pressure 3D gridded

field can be obtained in the chosen area. Inputs of building geometry in Geographic Information System (GIS) form are required, and
the two-dimensional outlines are then extruded based on the building heights to form three dimensional buildings. Information
regarding temperature and wind were tuned using the MSM can then be identified at localized levels. To demonstrate the robustness
of the MSM, we conducted studies on the performance of the MSM in simulating the various tropical weather conditions, ranging
from monsoons to squalls, in Singapore. With the hourly weather fields at 1 km spatial resolution, the coupled MSM-CFD model is
then used to study UHI and wind channels such as for urban biodiversity, particularly on tree failure, in the urbanized Garden City,
Singapore.

* Corresponding author - simbalam@singnet.com.sg. This is useful to know for communication with the appropriate person in
cases with more than one author.
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Coupled impacts of the diurnal cycle of sea surface temperature
on the Madden-Julian Oscillation
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This study quantifies, from a systematic set of regionalocean-atmosphere coupled model
simulations employing various coupling intervals, the effect of sub-daily sea surface
temperature (SST) variability on the onset and intensity of Madden-Julian
Oscillation(MJO) convection in the Indian Ocean. The primary effect of diurnal SST
variation (dSST) is to raise time-mean SST and latent heat flux (LH) prior to deep
convection. Diurnal SST variation also strengthens the diurnal moistening of the
troposphere by collocating the diurnal peak in LH with those of SST. Both effects
enhance the convection such that the total precipitation amount scales quasi-linearly
with pre-convection dSST and time-mean SST. A column integrated moist static energy
(MSE) budget analysis confirms the critical role of diurnal SST variability in the
buildup of column MSE and the strength of MJO convection via time-mean stronger
mean LH and diurnal moistening. Two complementary atmosphere-only simulations
further elucidate the role of SST conditions in predictive skill of MJO. The atmospheric
model forced with the persistent initial SST, lacking enhanced pre-convection warming
and moistening, produces a weaker and delayed convection than the diurnally coupled
run. The atmospheric model with prescribed daily-mean SST from the coupled run,
while eliminating the delayed peak, continues to exhibit a weaker convection due to the
lack of strong moistening on a diurnal basis. The fact that time-evolving SST with
diurnal cycle strongly influences the onset and intensity of MJO convection is consistent
with previous studies that identified an improved representation of diurnal SST as a

potential source of MJO predictability.
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Abstract

Wind and weather informaion in mountainous areas are critical in wildland fire-fighting. The variables
are complex because of the underlaid complex terrain. Since Weather Service does not provide such
detailed forecasts, regional computer models have to be used to enhance the official coarse resolution
forecasts. However this high-resolution weather information is not readily available national-wide due
to its immense computational requirement, and usually can only be available over a small region when a
severe fire event was long over. Thus the advantage of using high-resolution weather model for fire
management was limited. We have developed an experimental system called FireBuster designed to
streamline and automate many intermediate processes. We are routinely producing forecasts at 5 km
(~3 mile) resolution over southern California. A field forecaster can then select any part in the domain to
request a special 1 km (~0.6 mile) resolution 72-hour forecast with only a few clicks on a google-map. All
computations are done on high performance computers at PSW Riverside. The resulting fire weather
variables can be retrieved in a reasonable time through a web interface as each 6-hour increment is
done. Near surface weather from the Meso-West observational network are also available for display,
as soon as they become available, for future validation. In addition, 72-hour weather forecast time
series at any given location in the domain can be retrieved simply by a click on the map. This feature
provides firefighters with detailed weather forecasts, including winds, at their location and could
potentially be of life or property saving value in the event of wildfires. Future enhancements will include
actual fire perimeters and economic data layer so that FireBuster can truly be part of an integrated fire
management tool.

Submitted to: The 13th International RSM Workshop, Yokohama, Japan.
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Modeling dust emission and transport over East Asia by WRF/Chem:
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Mineral dust aerosol plays an important role in the earth system and affects the
climate directly and indirectly at regional to global scale. Currently, the dust processes
have been incorporated into many regional and global models to represent the dust
aerosol-climate interactions. However, there exists considerable uncertainty in the
dust cycle simulation, along with the climate effect from dust aerosol, and this
uncertainty could be closely related with the parameterizations of dust emission
processes. In this study, the impact of dust emission schemes on the dust cycle
simulation will be investigated using the Weather Research and Forecasting with
Chemistry (WRF/Chem) model.

Firstly, five different dust emission schemes are implemented to the WRF/Chem
model, and then the WRF/Chem model with different dust emission schemes has been
applied to simulate the specific dust storm episodes occurred during 14-25 March
2002 over East Asia. Comparison of dust cycle simulation shows that, WRF/Chem
with six different emission schemes (including the original scheme) can all reasonably
reproduce the observed spatial distribution of surface dust concentration; however, the
simulated total dust budget differs significantly with different emission schemes, and
the uncertainties in the simulated dust budget are found to vary among regions.
Generally, the dust emission scheme affects the regional dust budget directly through
its impact on the total emitted dust amount; it can also have indirect influence on the
inflow and outflow of dust aerosol through its impact on the geographical location of
the dust emission regions. Furthermore, the size distribution of dust particles for a
specific dust emission scheme has proven to be important for dust budget calculation
due to the dependence of dust deposition amount on dust size distribution. Finally the
factors associated with the uncertainties in dust emission simulation are examined and
further improvements of dust emission parameterizations for regional models are
discussed.
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ABSTRACT

Models are quite useful for detecting the phase, geographical and biological variations in the
isotopic composition, mainly by fractionation. Stable water isotopes are spaciously used as an
indicator of different weather related phenomena. IsoRSM is a regional model developed by
[Yoshimura et al.] in which stable water isotopes like HDO and H,'®0O were integrated with the
regional spectrum model. To investigate the performance of ISORSM, a 1986 winter snow storm
is analysed which occurred on the eastern side of United States followed by intense precipitation.
The model temporal duration was 9 days with 20km spatial resolution, however the results were
examined and compared for three days i.e. from 19-21 Jan in which heavy frontal precipitation
occurred. Temperature and Precipitation distribution results are well captured on spatial scale
and the modelled isotopic ratios from IsoRSM of precipitation and water vapour are then
validated with the observation values (Precipitation from NOAA, Temperature and 5'°0 values
are taken from [Geldzmen and Lawrence 1990 etc.] GALE experiment. The results obtained are
quite realistic even on temporal scale at Avoca Pennsylvania (AVP) and Raleigh-Durham, North
Carolina (RDU). But to further asses the performance of 520 distribution both in precipitation
and water vapor, results are further compared with cosmos;s, model made by Stephan et al.
(which includes complex cloud microphysics, boundary layer turbulence scheme for water vapour,
grid scale and moist advection schemes) and ERA-40 reanalysis data. Comparison is mainly
done by visual inspection however the results are validated with the observation values in the
form of time series, correlation and also on the synoptic scale as well. ISORSM successfully
reconstructed and shows the precipitation and isotopic behaviour although there are some
overestimations and a bit of a time lag especially in precipitation maybe because of more
simplified cloud microphysics however for water vapour results are much better. In general
results from IsoRSM are overall good and almost comparable to Cosmosis, which has a complex
cloud microphysics, more fine resolution along with different microphysical schemes. This
analysis shows the importance and usefulness of ISORSM that, it successfully captured the
isotopic behaviour of a snow storm with relatively coarse resolution and in future it can be
effectively used for detection of other similar kinds of events.

KEYWORDS

Isotope Fractionation, Water isotopes, 1986 Snow Strom, ISORSM, Cosmos;s,, GALE

Email : Amad_400@yahoo.com
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ABSTRACT

Mesoscale Convective Systems (MCSs) that form over northeast India and adjoining Bangladesh
region during the pre-monsoon season are studied employing observations from ground based
radar, Tropical Rainfall Measuring Mission (TRMM) and synoptic stations. Subsequently, an
attempt is made to simulate the storms using Weather Research and Forecasting (WRF) model at
9 km horizontal resolution, and 28 vertical levels. Studies of Radar data for 15 cases showed that
the Nor’westers (severe thunderstorms) propagate in the form of parallel bow shaped squall lines
having typical horizontal length of about 150 km, reaching more than 350 km on some occasions.
They propagate at typical speeds of about 50 km hr from northwest to southeast direction.
Several sensitivity experiments were conducted with different combinations of cumulus
parameterization schemes, cloud microphysics schemes, and planetary boundary layer schemes
to examine the root mean square errors (RMSE) of forecasts. The RMSE values were calculated
for rainfall, wind speed at surface and time of occurrence of the storms in the model simulations.
The model underestimated the strength of the squall lines in terms of wind speed and
precipitation. The simulated results showed presence of strong vertical wind shear and an
advection of warm moist southerly wind from the Bay of Bengal during the formation of MCSs.
Low level positive vorticity in combination with moist southerly wind from the Bay of Bengal
and strong surface heating resulted in the formations of the MCSs in all the cases. Cloud tops
reached as high as 15-18 km in some of the cases of the severe storms. The altitude of core
precipitation was located between 2-8 km. Average cloud hydrometeor content of the MCSs was
estimated from model simulation.

Keywords: MCS, Nor’westers, Radar, TRMM, WRF model.
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Under a constant relative humidity condition, precipitable water in the troposphere increases at the
rate of change in saturation water vapor pressure (6.5-7% K™ in the lower troposphere) as described
by the Clausius-Clapeyron (CC) relation. Change in the precipitation is constrained by this water
availability in the atmosphere. However, studies have shown that the extreme precipitation increases
rapidly than that of the moisture content. In this study, change in the precipitation extreme in a
warmer climate is investigated using observation and numerical simulation performed by a regional
climate model over Japan Sea side, that undergo the abundant precipitation including much snow
during winter monsoon season. Increase of the 99.9th percentile of the hourly precipitation is
larger than that of precipitable water in the global warming simulation, while the total
precipitation in the winter season shows small change although the weak (intense) precipitation
decreases (increases). Extremes for liquid precipitation considerably increase (up to 14% K™),
although that for solid precipitation is less than CC relation. The numerical simulation show that
extreme precipitation would rather increase in the warming condition and much precipitation
would occur as liquid precipitation instead of snowfall even in the high altitude area. This
results indicate the necessity of reconsideration for the effective countermeasures to prevent
changing disaster associated with the global warming.
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Abstract

Forecasting on dekadal (ten-day) timescales is critical because it is the bridge that links short term
scales, called the Numerical Weather Prediction (NWP) range, and seasonal scales. This bridge,
often referred to as the extended NWP range, is important in the provision of early-warning
products and information, particularly concerning recurrent drought episodes and localized flooding
over the Greater Horn of Africa (GHA) region. This study seeks to assess the validity of the
dynamically-downscaled GCM rainfall outputs by the Environmental Modelling System’s Weather
Research and Forecasting (EMS-WRF) model in 2011. The results reveal that the EMS-WRF
model, by and large, performs well over the region, but the excellence of the forecast products
varies temporally and spatially. Nonetheless, the model exaggerates rainfall amounts over certain
areas, particularly that forced by mesoscale systems. Moreover, the model generally
underestimates the rainfall amounts arising from unexpected storms, and displaces the areas of
the highest rainfall intensity in several respects. The EMS-WRF model is useful for predicting the
distribution of dekadal rainfall over the GHA, but may perform better through improving the ocean-
atmosphere interactions and feedback processes and employing multi-model ensemble forecasting
techniques. The model should be used cautiously in tandem with other forecasting techniques.

Key words: EMS-WRF model, rainfall, prediction, forecasting, dekad, dekadal, ICPAC
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In this study, precipitation and water vapor origins throughout Japan in winter were
estimated by regional spectral model with stable isotopes in water (5'°0 and 3D). Model
simulation was conducted from 2001 to 2010. Simulated spatial distributions of '*0 and
d-excess of precipitation in winter reproduced observational data well with correlation R=0.823
and R=0.532, respectively. However, high RMSE was recognized on 80 (2.31%o0) and d-excess
(6.83%0). Simulated daily sea-level pressure patterns were divided into two types: winter
monsoon (WM) type and extratropical cyclone (EC) type. In the WM type, precipitation rates
were high (more than 4 mm/day) and low (less than 4 mm/day) along the Japan Sea side of
Japan and the Pacific Ocean side of Japan, respectively. The latitude effect (values decrease
with increasing latitude) was recognized over the Pacific Ocean and the Japan Sea. Spatial
distributions of d-excess (=8D—8x5'°0) in precipitation and evaporation were more than 15%o
around Japan. Water vapor evaporated from the Japan Sea was predominant throughout Japan in
the WM type, except for the southwestern islands of Japan. Interestingly, a portion of this
moisture moved eastward to the Pacific Ocean; however, the moisture did not contribute to the
total amount of precipitation along the Pacific Ocean side of Japan where precipitation rates was
small. In contrast, precipitation rate was high throughout Japan in the EC type. Spatial
distribution of 'O in precipitation showed the latitude effect in the Pacific Ocean and the
Japan Sea, and it also showed the amount effect (values decrease with increasing precipitation)
throughout Japan. Spatial distributions of d-excess in precipitation and evaporation were below
12%o around Japan, except for the western part of the East China Sea. In the simulations, water
vapor evaporated from the Pacific Ocean was predominant throughout Japan. Along the Japan
Sea side of Japan, we found that 8*30 was 2%o higher and d-excess was 9%o higher in the
WM type than in the EC type.

* Corresponding author address: 2-39-1, 2-11-16 Bunkyo-ku, Tokyo, 113-8656 Japan
E-mail: masatano.dx@gmail.com
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Stable isotope based climate proxies (ice core, tree ring, speleothem etc.) are used to reconstruct
the past rainfall variation over tropics. In Indian Summer Monsoon (ISM) region, due to the lack
of sufficient observations, the major control of stable isotopes in precipitation (H,**0, HDO) are
poorly quantified. We analyze multi-model simulations from the Stable Water Isotope
iNtercomparison Group 2 (SWINGZ2) project, to understand the major factors that control sptaio-
temporal variability of rainfall isotopologues. In SWING2 project, apart from the free GCM
simulations (forced by observed SST), a few of them are nudged with reanalysis dynamical
fields (NCEP/ECMWEF). All the model simulations produce the annual cycle of precipitation
over Central Indian region with higher rainfall during ISM (June-September). The magnitude of
monsoon rainfall and its spatial pattern simulated by the nudged Global Spectral Model (GSM) is
more consistent with the observation compared to other SWING2 models. The spatial pattern of
ISM rainfall §®0 produced by different models show certain common features such as
latitudinal gradient, depletion trend along the low level jet stream etc. Most of the models
simulations show strong amount effect (inverse relation between amount of rainfall and its §'°0)
over the ocean, whereas it show a large heterogeneity in amount effect over Indian subcontinent.
Model produces stronger amount effect compared to GNIP observations. Though the correlation
between observed 6§20 and amount of rainfall is weaker over Indian subcontinent, rainfall §'°0
of New Delhi show good correlation with regional rainfall and it is also seen in SWING2

simulations.
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Abstract

Based on the simulations from 22 CMIP5 models and in combination with data on population,
GDP, arable land, and terrain elevation, the spatial distributions of the flood risk levels are
calculated and analyzed under RCP8.5 for the baseline period (1986-2005), the near term future
period (2016-2035), the middle term future period (2046-2065), and the long term future period
(2080-2099).

(1) Areas with higher flood hazard risk levels in the future are concentrated in southeastern
China, and the areas with the risk level 11l continue to expand. The major changes in flood hazard
risks will occur in the middle and long term future.

(2) In future, the areas of high vulnerability to flood hazards will be located in China's
eastern region. In the middle and late 21st century, the extent of the high vulnerability area will
expand eastward and its intensity will gradually increase. The highest vulnerability values are
found in the provinces of Beijing, Tianjin, Hebei, Henan, Anhui, Shandong, Shanghai, Jiangsu,
and in parts of the Pearl River Delta. Furthermore, the major cities in northeast China, as well as
Wuhan, Changsha and Nanchang are highly vulnerable.

(3) The regions with high flood risk levels will be located in eastern China, in the middle
and lower reaches of Yangtze River and stretching northward to Beijing and Tianjin. High-risk
flood areas are also occurring in major cities in Northeast China, in some parts of Shaanxi and
Shanxi, and in some coastal areas in Southeast China.

(4) Compared to the baseline period, the high flood risks will increase on a regional level
towards the end of the 21st century, although the areas of flood hazards show little variation.

In this paper, the projected future flood risks for different periods were analyzed under the
RCP8.5 emission scenarios. By comparing the results with the simulations under the RCP 2.6 and
RCP 4.5 scenarios, both scenarios show no differences in the spatial distribution, but in the
intensity of flood hazard risks, which are weaker than for the RCP8.5 scenarios.

By using the simulations from climate model ensembles to project future flood risks,
uncertainty exists for various factors, such as the coarse resolution of global climate models,
different approaches to flood assessments, the selection of the weighting coefficients, as well as
the used greenhouse gas emission scheme, and the estimations of future population, GDP, and
arable land. Therefore, further analysis is needed to reduce the uncertainties of future flood risks.

Key words: RCP8.5 scenario; flood risk; projection
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The worlds concern of global warming has been increasing recently. Understanding
historical weather is one of the important matters for understanding future climate changes. To
understand historical weather, we need to reconstruct weather from historical meteorological data.
However, there is less meteorological data in Japan compared with Europe or America before
1870s because the official meteorological network in Japan started in 1870s [Zaiki et al., 2006].
Old diaries record historical weather are considered to have a high potential to recover this. The
ultimate goal of this study is to reconstruct historical weather by deriving total cloud cover
(cloudiness) from old weather records and assimilate that by using General Spectral Model (GSM)
and ensemble Kalman filter. Since this is quite a new approach to reconstruct historical weather,
we conducted some experiments for the primary step. In this study, a cloud assimilation scheme
is inserted to LETKF-1soGSM [Yoshimura et al., 2014] and then weather is reconstructed by using
NCEP DOE reanalysis data. We assume 18 observation stations in Japan according to Historical
Weather Data Base [Yoshimura, 2007]. In the experiments, first, virtual observation of total cloud
amount is made by giving random noise to NCEP DOE data. The random noise is sampled from
the normal distribution with given observational error standard deviations. The observational
standard error of total amount of cloud is set as 30% and observations are assumed to be taken
once a day. Second, open loop simulation is done from Jan. 1, 2005 to Jan. 1, 2006 to make an
initial condition. Third, total cloud amount is assimilated from Jan. 1, 2006 and results is
compared with the open loop case. The results show great improvements in total cloud amount,
and also other variables (e.g. humidity, precipitation, precipitable water, wind, pressure) are
improved. In addition, an idealized experiment using 400 observation stations distributed all over
the world was done to reveal benefits when we could use many old diaries in the world.

Key Words: weather reconstruction, cloud data assimilation, ensemble Kalman filter
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Abstract

We show the sensitivity of the simulated southeastern US climate from RSM to
different levels of irrigation. These sensitivity experiments are decade long
integrations forced by the NCEP-R2 atmospheric reanalysis and OISSTv2. Each of
the 4 independent integrations involved keeping the root zone soil moisture at
100%, 75%, 50%, and 25% of the field capacity in the crop grid cells during the
growing season from May to October. The fifth experiment was the control, in which
no irrigation was applied. The seminar will discuss the relative differences between
the experiments and also the amount of soil water added during the integration in
each of the experiments.
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Abstract

Wind and weather informaion in mountainous areas are critical in wildland fire-fighting. The variables
are complex because of the underlaid complex terrain. Since Weather Service does not provide such
detailed forecasts, regional computer models have to be used to enhance the official coarse resolution
forecasts. However this high-resolution weather information is not readily available national-wide due
to its immense computational requirement, and usually can only be available over a small region when a
severe fire event was long over. Thus the advantage of using high-resolution weather model for fire
management was limited. We have developed an experimental system called FireBuster designed to
streamline and automate many intermediate processes. We are routinely producing forecasts at 5 km
(~3 mile) resolution over southern California. A field forecaster can then select any part in the domain to
request a special 1 km (~0.6 mile) resolution 72-hour forecast with only a few clicks on a google-map. All
computations are done on high performance computers at PSW Riverside. The resulting fire weather
variables can be retrieved in a reasonable time through a web interface as each 6-hour increment is
done. Near surface weather from the Meso-West observational network are also available for display,
as soon as they become available, for future validation. In addition, 72-hour weather forecast time
series at any given location in the domain can be retrieved simply by a click on the map. This feature
provides firefighters with detailed weather forecasts, including winds, at their location and could
potentially be of life or property saving value in the event of wildfires. Future enhancements will include
actual fire perimeters and economic data layer so that FireBuster can truly be part of an integrated fire
management tool.

Submitted to: The 13th International RSM Workshop, Yokohama, Japan.
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Many studies try to detect the climate change signal in the future, such as warming or
precipitation change. It is well known that the feasibility of the detection largely depends on
the temporal and spatial averaging scales as well as the location of the target place and
the season. For example, global warming or annual-mean precipitation change is more
easily detected than local warming or monthly-mean precipitation change, respectively.
The present study analyzes surface-air temerature and precipitation data from MRI-AGCM
with a spatial resolution approximately 60km and investigates their changes between
present (1979-2003) and future (2075-2099) climate. The feasibility of the detection of the
climate change signal is quantified by signal to noise ratio (SNR) which is often used in
statistical tests. The aim of the study is to clarify the dependence of SNR on temporal and
spatial averaging scales. The trade-off relation between these two scales for the variation
of SNR is estimated, which has to be useful information for climate change risk
assessments using various spatial and temporal scales. The trade-off relation is obtained
in various latitudes from tropics to mid-latitudes and the characteristics of the relation are
found to differ qualitatively between tropics and mid-latitudes. This difference reflects the
difference of spatio-temporal structure of temperature (precipitation) distribution in each
latitude. This work was supported by the SOUSEI programs of the Ministry of Education,
Culture, Sports, Science, and Technology (MEXT) of Japan.
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Atmospheric blocking i1s one of the most crucial phenomena leading to
extreme events such as heat wave, cold wave and heavy precipitation, and so
on. In this study, the frequency of winter blocking and their changes between
end of twenties and twenty-first centuries are examined utilizing Coupled
Model Intercomparison Project Phase 5 (CMIP5) datasets and the European
Centre for Medium-Range Weather Forecasts Reanalysis Dataset (ERA-40).
Blocking is diagnosed using a two dimensional blocking index based on the
method of Pelly and Hoskins (2003). The distribution of blocking frequency is
calculated by 9 GCM dataset and almost all of them showed the tendency
that the Pacific high-latitude blocking are shifted northeastward but huge
model bias is found over other region. The ratio of extreme events with
blocking events also calculated in twentieth and twenty-first centuries. As
an extreme event, the top 10 % of heat, cold and heavy precipitation days in
analysis period are defined. It is confirmed that the distribution of extreme
events changes the location following the blocking shift especially on north
Pacific. To analyze the physical mechanism causing the change of blocking
location, energy balance is analyzed. Resulting from temperature rising over
the low latitude, westerly wind shift poleward and affected the blocking

location.
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Dynamical downscaling has been performed to supply information for various end-users
who need detailed information on climate change. In such a case, it has long been a
main interest to what scale could climate model produce useful information. We call
this scale as “skillful scale”. It is suggested in Pielke ( 2002) that the smallest
wavelength we could represent accurately is four times larger than the grid point
interval. However, as shown in Castro et al. (2005) or Rockel et al. (2008), the skillful
scale 1s much larger than that scale. Recently, needs for information of extreme events
increased, and for that purpose, discussion of skillful time scale become also useful.
Though there are already many studies which has shown the relation between model
grid size and their representativeness of daily or hourly precipitation intensity (e.g.
Kimoto et al., 2005, Sasaki et al., 2011), there is still no analysis done on the cause of
the relation. In this paper, we try to discuss the cause of the difference in representing
short time scale precipitation intensity owing to their horizontal grid size by comparing
their power spectrum with that of a station data.

This work was supported by the SOUSEI programs of the Ministry of Education,
Culture, Sports, Science, and Technology (MEXT) of Japan.
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HOW DO TRACKS OF TROPICAL CYCLONE AFFECT THE
DISTRIBUTION OF HEAVY RAINFALL AND STRONG WINDS?

Shota YAMASAKI', and Hironori FUDEYASU'

1 Yokohama National University, Yokohama, Japan
Email: fude@ynu.ac.jp

The purpose of this study is to examine the distribution of rainfall and surface winds
associated with tropical cyclones (TCs) over the Japan Island, based on a series of
numerical experiments. The heavy rainfall and strong winds were observed over the
Japan Island, although those distribution was very complex because of local effects such
as mountainous terrain. The topography effect resulting in the heavy rainfall and strong
winds associated with TCs were intimately linked to the TC tracks. Using numerical
experiments with several TC tracks, we can detect the particular TC track which results
in the highest amount of rainfall and/or wind speed at the each location in Japan. Thus,
an understanding of the variability in the distribution of surface winds speed and
precipitation over the Japan Island depend on TC tracks may be useful for reducing risk
and improving water resource management.

Numerical experiments were performed using the Mesoscale Model 5 (MMS5) jointly
developed by Pennsylvania State University and the National Center for Atmospheric
Research. MMS is a non-hydrostatic model developed as a community mesoscale model
(Dudhia 1993; Grell et al. 1995). In this study, the simulation used two modeling
domains: the outer grid (D1) was comprised of 190 x 210 grid cells with a grid
resolution of 18 km, and an inner domain (D2) had a finer resolution of 6 km with 550 x
540 grid cells. The simulation of Typhoon Vera (1959) was performed utilizing the
typhoon bogus schemes incorporated in MMS5.

Heavy rainfall associated with Vera caused several flooding that results in heavy
losses of life and widespread damages in Japan. MMS5 successfully simulated Vera in
2.5 days long simulation from 12 UTC 24 September 1959. Especially the simulated
Vera’s track was in good agreement with the observed track. In the numerical
experiments, tracks of Vera changed with westward or eastward sift of the location of
Japan Islands. The distribution of heavy rainfall and strong winds changed drastically
due to the changes of the topography effect.
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LARGE-SCALE INFLUENCES ON THE FORMATION
OF TYPHOON LEEPI USING OBSERVATIONAL DATA
AND ENSEMBLE OWNSCALE EXPERIMENTS

Hiroaki YOSHIOKA!, Hironori FUDEYASU!, Masaki KATSUMATA?Z,
Akira YAMAZAKIZ, Satoru YOKOIZ, Satoki TSUJINOS,
Ayumi MASUDA! and Ryuichi SHIROOKA?

1 Yokohama National University, Yokohama, Japan
2 Japan Agency for Marine-Earth Science and Technology, Yokosuka, Japan
3 Hydrospheric Atmospheric Research Center, Nagoya University, Nagoya, Japan
Email: yoshioka-hiroaki-bp@ynu.jp

This study focused on the large-scale influences on the tropical cyclogenesis, growing Typhoon Leepi
(T1304) observed by a field project named the Pacific Area Long-Term Atmospheric Observation for
Understanding of Climate Change (PALAU2013) over the northwest Pacific Ocean in 2013 conducted by the
Japan Agency for Marine-Earth Science and Technology (JAMSTEC). The initial disturbance of Leepi which
occurred at 3N, 175W in 03Z June 10, 2013, passed through the observation point R/V MIRAI MR13-03 at
12N, 135E.

We analyzed how large-scale environment affected the genesis and development processes of Leepi derived
from re-analysis ensemble data, ALERA2 (Enomoto et al. 2013). The horizontal resolution of this ensemble
data of the pressure level is 1.25 X 1.25 degree. Using first guess ensemble mean and ensemble member (63
members), we determined differences in the environments and strength (tangential wind) of the initial
disturbance.

Finally, the ensemble downscale experiments were performed using the nonhydrostatic meso-scale
numerical model, WRF with horizontal resolution of 20 km. The initial date were derived from 63 ensemble
members and 17 initial times from OOUTC 13 Jun to 00UTC 17 Jun 2013. Some experiments successfully
simulated Leepi, whereas disturbance could not be simulated in others. Therefore the ensemble downscale
experiments can detect the important factor in the large-scale environment, resulting in the formation of
Typhoon Leepi.
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Three dimensional evolution of an extremely intense tropical cyclone with the
extraordinarily rapid intensification simulated by a 2-km mesh non-hydrostatic model:
Numerical experiments of Typhoon IDA (T5822)

#Sachie Kanada™ and Akiyoshi Wada™
"I HyARC, Nagoya University
*2Meteorological Research Institute/Japan Metrological Agency

skanada(@rain.hyarc.nagoya-u.ac.jp

We numerically investigated extraordinarily rapid intensification (ERI) of
Typhoon Ida (T5822) and its three-dimensional structural change using a
2-km mesh non-hydrostatic models (NHM?2) developed by the Japan Metrological
Agency (JMANHM). According to the Regional Specialized Meteorological Center
Tokyo best track data, Ida was an extremely intense TC with the minimum central
pressure (MCP) of 877 hPa and underwent ERI with the maximum pressure drop
(MPD) of 93 hPa day!. The initial and boundary conditions were provided from results
of the numerical experiments calculated by a 5-km mesh JMANHM nested from the
Japanese 55-year Reanalysis data. NHM2 included 2-moment bulk-type microphysics
with an ice-phase, a 1.5-order turbulence closure scheme and no cumulus
parameterization scheme. This study used three different initial times for numerical
experiments: 127 (hereafter, 2112) and 18 Z (hereafter, 2118) on 21 and 00Z on 22
(hereafter, 2200) September in 1958.

Among the three, 2118 and 2200 experiments reproduced the extraordinarily
MPD greater than 60 hPa with MCPs of 887 hPa (2118) and 877 hPa (2200). As for the
successful ERI cases, the initial conditions were characterized with more intense
convections within a radius of 100 km (hereafter, the inner-core) where the axis of the
lowest pressure was upstanding. Intense updrafts moistened the inner-core upper layer
and relatively weak subsidence outside the inner-core warmed the boundary-layer top,
reducing the thickness of inflow boundary layer. Meso-y-scale updrafts occurred around
the thin layer formed continuously from the heads of near-surface inflow and downdraft
in the inner-core. We found that the eyewall updraft abruptly developed when the
meso-y-scale updrafts appeared around the eye where the region was moistened and
warmed due to the preceding convection. ERI was initiated just a few hours after the
eyewall updraft was established. (286 words)
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Regional-Scale Simulations of High-Impact Tropical Cyclones for the Assessments

of Meteorological Hazards from a Worst-Case Scenario

Tetsuya Takemi
Email: takemi@storm.dpri.kyoto-u.ac.jp
Disaster Prevention Research Institute, Kyoto University
Uji, Kyoto, 611-0011, Japan

Tropical cyclones (TCs) are one of the severe weather events that have high impacts
to our society. In regions that are affected by tropical cyclones, we face a common threat
by meteorological hazards due to TCs. Therefore, the assessment of the hazard and the
resulting impacts by TCs is important for preventing and mitigating induced disasters.
In this study, we use a mesoscale meteorological model to perform regional-scale
simulations of TCs and apply the simulated data for use in hazard/impact assessment
studies. We here focus on typhoons which are TCs over the western North Pacific
region. We have conducted numerical simulations of some of the high-impact typhoons
in a recent year and in the history. Under the framework of a SOUSEI program, a
Japanese activity in climate-change studies, called Precise Impact Assessments on
Climate Change, we have been collaborating with colleagues involved in the impact
assessment project in order to apply a regional-scale meteorological simulation
technique for the quantitative assessments of typhoon hazards/impacts to river basins,
coastal areas, and forest areas. In this talk, we will demonstrate some of the results of
regional-scale simulations of severe typhoons. By investigating typhoons that caused
disasters, we propose an approach to assess a high-impact typhoon as a worst-case

scenario.
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Numerical study of typhoons in 2012 and 2013 using a coupled

atmosphere-wave-ocean non-hydrostatic model

MASAYA KATOV-* | kato@rain.hyarc.nagoya-u.ac.jp, Hidenori Aiki?, Taro SHINODADY,
Akihiko MORIMOTO?V, Mayumi YOSHIOKA®, Kazuhisa TSUBOKIV

1) Hydrospheric Atmospheric Research Center, Nagoya University
2) Japan Agency for Marine-Earth Science and Technology

3) Center for Atmospheric and Oceanic Studies, Tohoku University

We have been developing a coupled atmosphere-wave-ocean non-hydrostatic model
called CReSS-NHOES since 2010. We use Cloud Resolving Storm Simulator (CReSS)
developed by Nagoya university for an atmospheric model and Non-Hydrostatic Ocean
model for Earth Simulator (NHOES) developed by JAMSTEC for ocean and wave
models. To develop and evaluate CReSS-NHOES, we have conducted the daily
atmosphere-ocean coupling simulation since 2012. The horizontal grid resolution is 0.05
degree for both latitude and longitude (approximately 5km). The domain includes
almost Kuroshio Current and its extension. GSM provided by JMA and JCOPEZ2
provided by JAMSTEC are used as the initial and the boundary condition for the
atmosphere and the ocean, respectively. The initial time of each simulation is 18 UTC
and the integration time is for 5 days. We analyzed 10 typhoons in 2012 and 2013. To
evaluate an effect of the atmosphere-ocean interaction, non-coupled simulations
(CReSS) were conducted. CReSS predicts SST using a one dimentional heat transfer
model in the skin layer. The differences of the path and the moving speed were small.
The central pressure difference increased from about 24 hour integration. Some
simulated typhoons of CReSS-NHOES were stronger than that of CReSS. The track of
T1217 (Jelawat) was the east side along Kuroshio Current. SST decrease from the
initial over the Kuroshio region of CReSS-NHOES was small compare to the result of
CReSS. Horizontal advection of the warm current had an important role to maintain
SST. The central pressure of T1307 (Soulik) was about 4hPa lower of CReSS-NHOES
for the first 2 days. Ocean heat content (OHC) which defined as heat content above the
depth of 26 degree Celsius was larger than 100 kdJ/cm2. When Soulik moved into the
region where OHC was less than 30 kd/cm2, simulated typhoon of CReSS-NHOES was
about 10 hPa weaker than that of CReSS.
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Numerical Simulation of Typhoons in the Northwestern Pacific

using a Coupled Ocean—-Atmosphere—-Wave Modeling System

ZHANG Yunfei, LING Tiejun, LI Xiang, LIU Na

Key Laboratory of Research on Marine Hazards Forecasting, National Marine Environmental
Forecasting Center, Beijing, 100081, China

A newly developed Coupled Atmosphere-Ocean-Wave modeling system, based
on the COAWST model (Warner et al., 2010), is used to simulate the landfall
typhoons in the northwest Pacific and explore the heat fluxes exchanged between the
atmosphere model WRF, ocean model ROMS and wave model SWAN. The ocean
model and wave model have 15km uniform resolution, which matched the horizontal
resolution of the atmosphere model in its grid. We modify the typhoon initialization
scheme of HWRF (Liu et al., 2006) and apply it into the coupled system. Specifically,
to suitable for the high resolution model data and ensure the vortex dynamical and
physical compatible with the model, some improvements are taken into the new
scheme: the method to fix the vortex center, the method of spatial filter, the vortex
generation and the vortex modification. We applied the spectral nudging (von Storch
et al., 2000) on temperature, horizontal winds and geopotential height at upper layer

(k>10) towards global data to remain large-scale reasonable atmospheric characters.
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Related Organizations

Theme
A

Theme
B

Theme
(]

Theme
D

Atmosphere and Ocean Research Institute, the University of Tokyo
http://www.aori.u-tokyo.ac.jp/english/

e Japan Agency for Marine-Earth Science and Technology
e Center for Global Environmental Research, National Institute for Environmental Studies

Japan Agency for Marine-Earth Science and Technology
http://www.jamstec.go.jp/e/

® The University of Shiga Prefecture

® Central Research Institute of Electric Power Industry

University of Tsukuba
http://www.tsukuba.ac.jp/english/

® Atmosphere and Ocean Research Institute, the University of Tokyo

® Hydrospheric Atmospheric Research Center, Nagoya University

e Research Organization of Information and Systems, the Institute of Statistical Mathematics
e National Research Institute for Earth Science and Disaster Prevention

e Meteorological Research Institute, Japan Meteorological Agency

Disaster Prevention Research Institute, Kyoto University
http://www.dpri.kyoto-u.ac.jp/web-e/

e Hokkaido University Graduate School of Environmental Science

® Field Science Center for Northern Biosphere, Hokkaido University

® Graduate School of Life Sciences, Tohoku University

® Graduate School of Environmental Studies, Tohoku University

o Institute of Industrial Science, the University of Tokyo

® School of Engineering The University of Tokyo

e Graduate School of Information Science and Engineering, Tokyo Institute of Technology

e Hydrospheric Atmospheric Research Center, Nagoya University

e National Agriculture and Food Research Organization

e International Center for Water Hazard and Risk Management under the auspices of UNESCO,
Public Works Research Institute

e Center for Environmental Biology and Ecosystem Studies, National Institute for Environmental Studies

Environment and Energy Division

Research and Development Bureau Japan Agency for Marine-Earth Science

Ministry of Education, Culture, Sports, and Technology (JAMSTEC)

Science and Technology-JAPAN 3173-25 Showa-machi, Kanazawa-ku

3-2-2 Kasumigaseki, Chiyoda-ku, Yokohama, Kanagawa, 236-0001, Japan
Tokyo 100-8959, Japan Email : sousei_info@jamstec.go.jp

URL:http://www.mext.go.jp/english/ URL:http://www.jamstec.go.jp/sousei/english/ é—)
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