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Global Partnership for Asian
Hydroclimatological Research

International collaboration framewoks

and research projects in near future



World Climate Research Programme Global Energy and Water Exchanges
Global Energy and Water Exchanges  Asian Precipitation Experiment

WCRP, GEWEX, GHP, AsiaPEX

» GEWEX is one of Core .

. WCRP Organizational Structure
Projects of WCRP
» GHP is one of Panels of

Ongoing Activities and Fora

» AsiaPEX is one of RHP
(Regional

Hydroclimatological
Project) under GHP

o Fixed-term projects

« Rapid updates, syntheses,
assessments, gap analysis

o Conferences and workshops

« Diversity and capacity
building: ECRs, regions

o Communications and
outreach
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International Offices

e WCRP Academy

www.wcrp-climate.org



GHP under GEWEX

© Peter van Oevelen, 2020
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AsiaPEX Kick-off Conference #\$i2

» Date: 28-30 August 2019 g@ﬂ[”}ﬂ@m¢

» Venue: Hokkaido University, Sapporo, Japan

» Participants: 72 from |0 countries

» Philippins,Vietnam, Indonesia, Bangladesh, Mongolia, Nepal, USA,
India, China, Japan

» 7 Sessions, 6| Presentations including 16 posters




Workshop AsiaPEX/South Asia

» 1-2 Mar 2020, CURA), India \ o
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AOGS2021 Top Conveners Award

» AS28 (AsiaPEX session) was selected as one of five most
popular session. (28 papers!)

1 VIRTUAL

18TH ANNUAL MEETING

Asia Oceania Geosciences Society LA
D] =06 August 2021 PRE A S
—_

Congratulations to the AOGS2021 Top Conveners!

Session Main Convener Co-Convener(s)
AS28 Asian Precipitation Experiment: Process and Toru TERAD, S DAS, Central University of Rajasthan
Predictability of Asian Hydroclimate System Kagawa University Kyung-Ja HA, Pusan National University

Shinjiro KANAE, Tokyvo Institute of Technology



BAMS review paper was published!

» Based on discussion of SSG of AsiaPEX.

:AMS& Journals

erican Metsorological Society

JOURNALS BROWSE PUBLISH SUBSCRIBE  ABOUT

Signin Sign up
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BAMS Bulletin of the

American
Lnalis  Meteorological
Society
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v Related Content

< Previous Article Next Article >

Article Type: Research Article

AsiaPEX: Challenges and Prospects in Asian
Precipitation Research

Toru Terao, Shinjiro Kanae, Hatsuki Fujinami, Someshwar Das,

A. P. Dimri, Subashisa Dutta, Koji Fujita, Azusa Fukushima,
Kyung-Ja Ha, Masafumi Hirose, Jinkyu Hong, Hideyuki Kamimera,
Rijan Bhakta Kayastha, Masashi Kiguchi, Kazuyoshi Kikuchi,
Hyun Mee Kim, Akio Kitoh, Hisayuki Kubota, Weigiang Ma,
Yaoming Ma, Milind Mujumdar, Masato |. Nodzu, Tomonori Sato,
Z.Su, Shiori Sugimoto, Hiroshi G. Takahashi, Yuhei Takaya,

Shuyu Wang, Kun Yang, Satoru Yokoi, and Jun Matsumoto

Online Publication: 28 Dec 2022
DOI: https;//doi.org/10.1175/BAMS-D-20-0220.1

‘ Article History ‘ ‘ Download PDF ‘ ‘ © Get Permissions ‘
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Asian Precipitation

Experiment ... .
. =
Sessions and Workshops
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Sessions and Workshops&: .. &an

July 08 (Mon) Workshop on AsiaPEX Activities over SE & NE Asia: P
12:30-13:20 @ TBD [where ?]

July 09 (Tue) GEWEX/OSC AsiaPEX Session+Workshop

Observational and Modeling Initiatives for the Asian Monsoon Field Campaign (AsiaPEX and AMY-II)

13:30-15:00 @ Eminence Hall-B (Session 1)

15:30-17:00 @ Plaza Hall & Cherry (Poster Session) -

17:00-18:30 @ Eminence Hall-B (Session 2)

18:30-19:00 @ Eminence Hall-B[?] (Workshop) (] /| ¥
<<AsiaPEX/GPEX Beer Party>> : Beer Garden / [where?] “ / \ I

July 11 (Thu) A Reception Fostering Collaboration in AsiaPEX Activities
19:00-20:30 @ Room 6C, TKP Sapporo White Building Conference Center MAP-B

July 12 (Fri) Workshop on AsiaPEX Activities over SE & NE Asia: Part |l
“' 14:30-15:20 @ TBD [where?]

Workshop on Modeling Severe Local Storms over NE Indian Subcontinent
July 13 (Sat)

14:30-17:00 @ TBD [where?]
10:00-12:00 on 13 Jul. @ TBD [where?]




AsiaPEX as an umbrella

» Coordination of individual research activities
» Project design / funding source / interaction with GEWEX

< Coordinated observation and >
modelling initiative

Projects

4




History of Asian Hydroclimatological
Projects under GEWEX



Objectives of the AsiaPEX

» General Objective

» Understanding of Asian Land Precipitation over
Diverse Hydroclimatological Conditions: For Better
Prediction, Disaster Reduction and Sustainable
Development

Region—Orient
Strategy

Process Study Focusing on Y Predlctablllty of S2Sto
Land-Atmosphere Coupling & Decadal Variability

a CE7  TWENS o ,
Six Approaches of AsiaPEX ‘o High Resolution Hydrological Modeling ‘ S
{ lr;:orporatlng Humanosphere and Cryosphere

__________________________________________________________________________________ Observational and F Detection and Projection ‘
Modeling Initiatives |* of Climate Change

> AsiaPEX ‘—_—‘ﬁm_;,fi -




GAME /MAHASRI

» RHP of Asian Monsoon hydroclimate research
» GAME (1996-2005): GEWEX Asia Monsoon Experiments

Atmoshere-land surface interactions

Four regional components => Cross cutting (2002-2004) AME

0 GAME-Siberia, GAME/HUBEX, GAME-Tibet, GAME-Tropics

» MAHASRI (2006-2016): Monsoon Asian Hydro-Atmosphere
Scientific Research and Prediction Initiative ~

. i v
Hydro-meteorological prediction system, up to a season ‘ I ’ AHASR |
Based on collaboration of several regional projects v

0 Maritime Continent, Thailand, Mongolia,Vietnam, South Asia ...

Major Funding Source: JEPP -> SATREPS




Outcomes / Impacts of MAHASRI

I, Since the GAME period,Asian operational agencies and

research communities strongly stimulate research activities in
monsoon Asia.

» Local agencies and research inst. development in Asian countries
» Education / capacity building / PhD / Co-authored papers

2. A real-time monitoring and flood prediction system have
been developed in the Chao Phraya River Basin in Thailand.

3. Dynamics of autumn/winter extreme rainfalls in Indochina
have been extensively investigated.

4. Collaboration with AMY community.
» In-situ observation datasets (DIAS) in the Univ. Tokyo
» AMY Re-analysis by MRI (Meteorological Research Institute)



AsiaPEX and Climate Models



Annual Precipitation in Climate Models

» Sperber et al. (2013)

(a) GPCP (1979-2007) 0.93 (¢) MIROC-ESM 0.62
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Seasonal march in climate models
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@ Process Studies and Modeling J“@ S2S to Decadal Predictability J

S2S Predictability and Land Surtace

» Role of Land Surface for Predictability at different Time
Scales

\ atmosphere

‘ (weather)

courtesy of Paul Dirmeyer (GMU/COLA)



Approaches and Strategy



Approach-Oriented Research Strategy

» Discussion on Science Plan of AsiaPEX

» Project initiation and kick off Conference in Sapporo

» Significance of six approaches are confirmed in the Conference

O Observation and Estimation of Asian Precipitation

Process Study of LULCC @ Predictability of S2S to
Atmosphere Coupling Decadal Variability

High Resol. Hydrol. Modeling / Human to Glacier

® e

Synergy Effect / Collab. Seeking Effective and
Obs. & Model. Initiative Useful Clim. Projection.



@ Observation and Estimation }

Hirose and Okada (2018}

» Ultra-high-resolution resolving TRMM PR climatology

» Shown interesting applications resolving fine structure of
topographic effect of rainfall pattern.

» UHL TRMM PR climatology is now open from their web site.
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@ Observation and Estimation J
BRAIN: Borderless Radar Information Networking

over South and S?ulhgaﬂAsla

~
Wy - S R — 10-year Target (-2028)
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. Scurces of tropical cyclone tracks: JTWC and RSMC Tokyo Typhoon Center
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Hideyuki Kamimera, NIED, Japan



@ Process Studies and Modeling J

Teramura et al. (2019)

» Detection of the impact of land surface heterogeneity on
the mesoscale convective systems

» Surface temperature heterogeneity enhances MCS initiation.

» Topography with scale >300m hinds the T-heterogeneity effect.
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@ Process Studies and L-A Coupling }

40N
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All models over-estimated precipitable water
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(Ling et al. 2015; Wang, Yang et al. 2017)



Positive biases in vapor flux results in much more
precipitation in the Plateau and less in south slope
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@ S2S to Decadal Predictability ]
Multiscale Precipitation Variation

» Northern Coast of Luzon Island, the Philippines.
» QBW-Diurnal Multiscale Variabilities.

(b) 3—8 Aug mean (c) 9—-26 Aug mean
ION /77— — 20N —_ —
_ 1B =08 — =08 , .
_ « =) go = 8.0
: 1 1™ 2 60 2 6.0
Laoag 120E  130E o 14 4.0 o 14 4.0
| [m] E 2.0 E 2.0
o 1.0 w 1.0
1500 - CHN T g
L8N L 1000 5 20 05 5% 0.5
[ 500 3 02 @ 0.2
) v
jzg {7 EESSSSSS_.U WN————— b - () 0-0
a, i a,
. ST 0 2 |Easterly phase &
120E 121E ‘= . ﬂ
(b) Hourly mean o 08 RN Y Y E— o 08 ' '
— 08 — . —-40 —20 0 20 40 —40 —-20 0 20 40
g B e Distance from coast [km] Distance from coast [km]
g b :
E el (b) ugso in 15—20N [ms-1] (d) vgso in 15—20N [ms-1]
;‘ ' I U ! I ! ! I ! k\_l\ ! ! _F_:"; ]
o 17 - e e 16 : — l 12
[ Tl Te N o J— 3]
E (= -
20 |
g o ol /’< 27 ©
et — — —
) 23 - [ B~ 0 B I
[1}] m [Te} m 1] — B 0
_C} 02 - D - D - |
2. O O 1
Y - =)
= 05 -. - < of <ol 1 H -6
S : i
Q—uoa...':::I::::H::::.:::::l::l::::::::H”:H:::::::l:::::::l
5 10 15 =20 2 31 5 10 15 20 25 31 o b ol 1 §-12
Laoag JULY AUGUST :
100E  110E  120E  130E  140E 100E  110E  120E  130E  140E

> Yokoi et al. (2022)



@ S2S to Decadal Predictability ]

Diurnal-QBW-MISO time scales

» Multiple scale interactions: Diurnal to S2S scales

(a) LPS case (C) (m)
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@ Synergy Effect / Observation Initiative }
New Activities

» HIPRECS (Himalaya PRECipitation
Study)

» To investigate the mechanism of
precipitation variability associated
with the large-scale moist air flow ;
over the complex terrain of the
southern slope of Himalayan
Range.

» JaHE (Jakarta Heavy precipitation
Experiment)

» To investigate the heavy rainfall
along the northern coastal area of
the Bali Island. They emphasised
the Jakarta metropolitan area
where severe floods attack every
several years associated with the
coastal rainfall.
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5) Synergy Effect / Observation Initiative

SOHMON Project

New Disdrometers in Bangladesh
(already installed over the Meghalaya
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@ S2S to Decadal Predictability } @ Climate Change Detection / Projection }

Predictability of Climate Models

» One year ahead
» Key: Representation of ENSO — [POC mode
a b

Precipitation, SLP (analysis) SST & LST, Z500 (analysis)
40°N - = ) DT AN
20N S e
277 | e 08
Oa E ,,:;. . ’..‘ ....... : <
2.1 1= _ ol il AR ' 0.6 <
| e 1 ol : - 15 LA " s 0 Ha
20'S -4 b : 09% - e .. ) Z\
03 5 -
3 O
Precipitation, SLP (2nd summer prediction) % 9 SST & LST, Z500 (2nd sum rediction) 0.0 g
40°N - 03 ¢ z . -02 5
: 09 =i
20°N— =15 jg -0.4 I
-21 2 -06 ©
o
0° — -2.7 -0.8
20°S : -
60°E 90°E 1200E  150°E  180° 60°E 90'E 120'E  150°'E 180°
Takaya et al. (2021)



@ Climate Change Detection / Projection }

Future projection

of Extremes
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@ Climate Change Detection / Projection

Decadal Enhancement of Meiyu-Baiu

Recent decadal enhancement of Takahashi & Fujinami
Meiyu—Baiu heavy rainfall over East Asia Scientific Reports

O Using TRMM-GPM 23-year radar data,

RainFreq 2000’s -> 2010’s | we showed the recent decadal enhancement of Meiyu—Baiu
R S W —= - — heavy rainfall over East Asia
. O Related to the stronger anticyclonic anomaly & Rossby

waves along the subtropical Jet.

2020 Floods
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@ Observational and Modeling Initiatives ]

Field Campaign: Asian Monsoon Year-II

Two Strategic Approaches:

|) the subregional process-oriented coordinated observation platforms at scales of tens

to hundreds of kilometers with collaborative observations and

2) integrated analysis using global modeling, reanalysis, and remote sensing dataset that

can be underplnned by subregional observation platforms.
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AsiaPEX Science Plan:
Recent updates



Goals of AsiaPEX

» New proposal in recent update of Science Plan:
» Four Goals of AsiaPEX (this is not all of what will do)

» |) description and projection of precipitation extremes in the
past, present and future

» 2) improvement of S2S predictability
» 3) prediction of freshwater availability and risks

» 4) coordinated field campaign focusing on Asian monsoon
system

» They are hotspots that will unite all the AsiaPEX people
and attract people to join the upcoming AMY-I



Organization of AsiaPEX

Chair/co-Chairs

Science Steering Group SSCor ttee l TN U Project Steering Group
Panel- | Panel-2 WG-|

Panel-5 Panel-6 WG-3

WG-4
t Joint Project Committee J

| Joint Project Office

WG-5

Science Panels: Project WGs:
|) Observation and estimation of Asian precipitation 1) Data sharing and open data
2) Process study focusing on land-atmosphere coupling 2) Funding for activities as an

3) Predictability of S2S to decadal variability umbrella

4) High resolution hydrological modeling incorporating 3) Capacity development
humanosphere and cryosphere 4) International Exchange

5) Observation and modeling initiatives 5) Field Campaign

6) Detection and projection of climate change
Asian Monsoon Years-l|



GPEX & AsiaPEX

» GPEX focusing on precipitation. Focus of AsiaPEX is
hydroclimatology of Asian monsoon.

» AsiaPEX intends to be an anchor project regarding
“monsoon precipitation”

GPEX

Reduce precipitation product
uncertainties

precipitation and related
processes

Improve understanding of ]

OOOO
OOOO
o0 &
— 7
=] X

Improve precipitation
prediction and projection

capacity

Enhance regional and local ]




New Generation in South Asia

» We shall think about involving new generations in our
projects.

» Capacity building for new generations
» Computer literacy including model and big data manipulation

» Capacity to design observation and fieldwork

Nepal India Bangladesh

I\ 1R N>O55721

2022 A% 30,371,950 2022 A[#%: 1,412,319,815 2022 AL#: 170,297,593




Current Tasks

» Organizing Science Panels |-6
» Contributing to:
» |pGU2025, BACO2025, AGU/JpGU2026
» Applying for funding agencies
» Discussion towards the AMY-ll / coordinated with YoP

» The AMY-Il Plan will be finalized for the AsiaPEX Conference in
2026/2027.

loin AsiaPEX!

Please contact

terao.toru@kagawa-u.ac.jp
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