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Some changes in recent and near future GEWEX
GEWEX (Global Energy and Water Cycle Experiment)
-> GEWEX (Global Energy and Water Exchanges): From this autumn (?)
Some panels have renamed recently as follows:
GEWEX Panels

Description

GEWEX Data and Assessments Panel
(GDAP)
(Formerly GRP)

Guide production and evaluation of long term, globally
complete atmospheric and surface water and energy
budget products, including radiation, clouds, aerosols,
precipitation and surface turbulent fluxes.

GEWEX Hydroclimatology Panel (GHP)
(Formerly CEOP)

Demonstrate skill in predicting changes in water
resources and soil moisture on time scales up to
seasonal and annual as an integral part of the climate
system.

Global Atmospheric System Studies (GASS)
Panel
(Formerly GMPP)
Global Land/Atmosphere System Study
(GLASS) Panel

Facilitates the use of observations, process studies
and numerical model experiments with the goal of
developing and improving the representation of the
atmosphere in weather and climate models.
Supports the improvement of estimates and
representation of land-surface states and fluxes in
models, the interaction with the overlying atmosphere,
and maximizing the fraction of inherent predictability.

GEWEX Four Grand Science Questions
by Kevin Trenberth, GEWEX-SSG Chair

GSQ #1 - Observations and Predictions of Precipitation
How can we better understand and predict precipitation variability and changes?
GSQ #2 - Global Water Resource Systems
How do changes in land surface and hydrology influence past and future changes
in water availability and security?
GSQ #3 - Changes in Extremes
How does a warming world affect climate extremes, especially droughts, floods,
and heat waves, and how do land area processes, in particular, contribute?
GSQ #4 - Water and Energy Cycles
How can understanding of the effects and uncertainties of water and energy
exchanges in the current and changing climate be improved and conveyed?

CEOP

GHP

Terrestrial Regional North American
Hydroclimate Experiment (TRACE)

Proposed Hydroclimate
Project for Lake Victoria
Basin (HYVIC)

Regional water cycles
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Proposed Regional Hydroclimate
Project for Lake Victoria Basin
(HYVIC)
Socio-economic significance of Lake Victoria Basin
Region
- Lake Victoria is the commercial and socioeconomic
“nerve center” of East Africa
- Africa’s largest and the world’s second largest
freshwater lake
- Lake Victoria Basin (LVB) supports over 30 million
people
- One of the two water sources for the Nile River,
thus impacting several 100s of millions of people
who live in the Nile River Basin.
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HYVIC Mission
The Lake Victoria Basin is proposed as a GEWEX
Hydroclimatology Panel (GHP) Regional
Hydroclimate Project (RHP).
The goal of the Hydroclimate Project for Lake
Victoria (HYVIC) is to understand the relative role
of the hydrological components of the water
balance over the LVB in determining the trend of
decreasing water resources during the recent
decades and to determine the timing of the
anticipated reversal during the next few decades in
response to the projected increase in rainfall over
the region.
Equipped with this knowledge, stakeholders will be
able to make optimal decisions to minimize
hydroclimate-related risks in the management of
hydroelectric power generation, water, agriculture,
and other leading sectors.

Indian Ocean
Zonal Mode Event

Observed lake
level

Projected lake
level

RegCM downscaled rainfall for 2071-2100
used as input for the Tate et al (2004) WBM
to compute the LL. (Smith, 2011); thus 2
meters above present lake levels.

Some of the principal questions the workshop will address
-1. Are the findings of the study recently conducted for the East African Community (EAC) Lake
Victoria Basin Commission (LVBC), conclusive and comprehensive as regards the value of
strengthening meteorological services over the basin to the enhancement of safety of
navigation and efficient exploitation of natural resources in the region?
-2. Who are the stakeholders in the region including the weather services community and how
well are their needs understood and delineated?
-3. What is the condition of the current in-situ research and operational observational
network(s) in the LVB?
-4. How well understood are the impacts of the LVB on regional weather and climate conditions
and, thereby, on variations in the regional water and energy cycle and their influences on the
population.of the region?
-5. What is the status (development/validation) of numerical models of the LVB and how have
they been applied (i.e. what phenomena have been simulated and how have the results been
verified/applied)?
-6. Will any of the knowledge of regional climate processes that will be established in the LVB
project make contributions to advances in seasonal forecasting, the detection and attribution of
change, and the development and analysis of climate projections in the context of the goals of
the COordinated Regional climate Downscaling Experiment (CORDEX),
-8. Is there sufficient scientific evidence of the unique influences of the LVB region on global
weather and climate dynamics that they constitute a research gap between the West Africa
region (AMMA), the Mediterranean region (HYMEX), and AA-Monsoon

Region.

In the USA, long-term changes of daily heavy precipitation by precipitation attribution
have been analyzed and overall increasing trend was found in monsoon rainfall in
Southwest and TC rainfall in the central region. (Kunkel, K.E. et al., 2012, JHC )

AMY (Asian Monsoon
Years 2007-2012)

http://www.wcrp-amy.org/

To improve Asian Monsoon prediction for societal
benefits through improving understanding of the
variability and predictability of the Asian-Australian
monsoon system

Cross-Cutting Science Themes
for understanding AM

Multi-scale interactions from diurnal to
intraseasonal
• Atmosphere-Ocean-Land-Cryosphere-Biosphere
interactions
• Aerosol-Cloud-Monsoon interactions and Humanenvironmental interactions
•

Three major components
Coordinated intensive observations
• Hind-cast experiments for MISO
• AMY Re-analysis
•
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Local positive feedback mechanism between heating
and circulations and development of dry and wet climate
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negative vorticity generation by SE
positive vorticity advectionnortherly
dry and cold airevaporation and SE
enhanced

Eastern Continent-CO

positive vorticity generation by CO 
negative vorticity advectionsoutherly
 wet and warm air rainfall and CO
enhanced

Monsoon and desert are demonstrated to coexist as
twin features of multi-scale forcing
(Wu et al)

Variation of drought-flood regime in China and mechanism
1951-1978

1979-1992

1993-2004

China summer rainfall anomalies
in different periods (Shading is
positive, compare to the average
in 1971-2000)
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Recent progress in the South China Sea Institute of Oceanology, China
1. Studies on the interdecadal change of TC numbers in the South China Sea
(SCS) in the early 1990s. We find that TC numbers in the SCS experience an
obvious interdecadal increase around 1993. The total TC number during the
1994-2008 is twice more than that during 1979-1993. Most of the difference
occurs in JAS season. SST increase over the northern SCS, providing
sufficient heat for the formation of the TC genesis. In the atmosphere, after
1993, smaller wind shear, larger surface wind vorticity, and higher mid level
humidity, together with larger CAPE, smaller CIN and lower OLR create an
appropriate thermal and dynamic environment for the TC genesis.
Compensating the weakening East Asian summer monsoon, more TC
activities bring more rainfall to southern China via strong convection and
moisture transport. (Yang, L., et al. 2012, Chinese Journal of Oceanology and
Limnology)
2. Investigate changes in the frequency of ENSO, especially the prolonged
1990–95 El Niño event, in the context of secular changes in the annual cycle,
ENSO interannual variability, and background mean state of the tropical
eastern Pacific sea surface temperature (SST). (Qian C.Z. et al., 2011, J.
Climate)

3. ENSO-induced interannual variability in the South China Sea (SCS) is
documented using outputs from an eddy resolving data-assimilating model.
It is suggested that during an El Nino (La Nina) event, off-equatorial
upwelling (downwelling) Rossby waves induced by Pacific equatorial wind
anomalies impinge on the Philippine Islands and excite upwelling
(downwelling) coastal Kelvin waves that propagate northward along the west
coast of the Philippines after entering the SCS through the Mindoro Strait.
The coastal Kelvin waves may then induce negative (positive) sea level
anomalies in the southeastern SCS and larger (smaller) volume transport
through the Mindoro and Luzon Straits during an El Nino (La Nina) event. (Liu,
Q. et al., 2011, J. Oceanogr.).
4. Studied the diurnal variations of precipitation and related mechanisms over
the South China Sea (SCS) using the TRMM and other auxiliary atmospheric
data. We found that: (1) the amplitude and peak time of the diurnal
precipitation over SCS exhibit remarkable regional features and seasonal
variations (2) over the northern SCS precipitation peaks in early morning,
while over the southern SCS it has two diurnal peaks: one in the early
morning and another in the late afternoon; (3) the diurnal variations of
precipitation over the SCS are related to the activity of the SCS summer
monsoon and the ENSO events. (Li, W. et al., 2011. Diurnal variations of
precipitation over the South China Sea, Meteorol Atmos Phys.)

MAHASRI

Monsoon Asian HydroAtmosphere Scientific Research
and Prediction Initiative
(2006-2015)
http://mahasri.cr.chiba-u.ac.jp/

"To establish hydro-meteorological prediction
system, particularly up to seasonal time-scale,
through better scientific understanding of Asian
monsoon variability".

Intensive observation during SepDec 2010 around SCS (VPREX2010:
JAMSTEC/VNHMS/PAGASA)

Da Nang
Cebu

• Da Nang, Vietnam (VNHMS)
– Observe meso-scale structure
and time evolution of heavy
rainfall by
• 4-times daily radiosonde
observation for Oct.-Nov.
• Network of 31 rain gauges
• Radar (Tam Ky, Dong Ha)
• Cebu, Philippines (PAGASA)
– Observe westward propagating
disturbances by
• Twice daily radiosonde
observation for Sep.-Dec.

Vietnam coast

Philippines

Daily precipitation at Da Nang (left) and Hovmöller diagram of
relative vorticity at 850 hPa averaged in 12N - 18N (right) for
October-November 2010.
By Dr. Nobuhiko Endo

AMY Re-analysis by JMA/MRI
Outline

Reanalysis calculation by MRI/JMA, just started.
Target Period : Jan2008 - Dec2010
Coverage : Global
Horizontal resolution ~ 60km
Temporal resolution ~ 3hour

Distribution : By internet (for AMY data provider, via
HDD)
Expecting release for AMY community: January 2013
(By Dr. Hirotaka Kamahori, MRI Japan)

Our experiences in RA (Re-Analysis)
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AMY Data Archive status (as of 2012/09/10, By Mr. Katsunori Tamagawa, University of Tokyo)
Waiting for CMA approval
Waiting for CMA approval

Waiting for CMA approval

(By Dr. Eiji Ikoma, University of Tokyo)

Large-scale atmospheric anomalies forced by decadal SST
anomalies in the subarctic frontal zone
Taguchi, Nakamura, Nonaka, Komori. Yoshida, Takaya, Goto (2012, J. Clim.)

•Signal of the anomalous Aleutian Low (and PNA pattern aloft) observed as a
response to fall-early winter SST anomalies in the subarctic frontal zone
tends to be strongest in January but break down rapidly in February.
•Same seasonality of the atmospheric response is simulated in CFES model.
Month for reference SST anomalies

Monthly evolution of SLP anomalies

Percentage of rain days
in DJF (%)

Increase of rainy
days with
deepening of
Aleutian Low

Rain days (%)

No correlation period
PDO Index

Significant correlation
between winter rainy
days and PDO index in
central Japan mountain
areas.

(Sato et al.,
2012 J. Japan
Soc. Hydrol.
and Water
Resour., in
Japanese)

＋PDO

－PDO

PDO pattern (Univ. Washington; http://jisao.washington.edu/pdo/ )

Synchronous Regime Shift in northern winter SAT
around 1987 (Lo and Hsu 2010)
1987

Regime Shift Index (SAT) around 1987
Black—Europe, Green--East Asia, Blue-Kuroshio region, Red--Eastern Canada,
Orange--Eastern America

(1988-1997) – (1978-1987)
Synchronous regime shift occurred
in the whole troposphere, on and under
ocean surface.

Lo, T.-T., and H.-H. Hsu, 2010: Change in Dominant
Decadal Modes and the Late 1980s Abrupt Warming
in the Extratropical Northern Hemisphere.
Atmos. Sci. Let., DOI: 10.1002/asl.275.

40 ° -70 ° N
average
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Strong Influence of the Southwestern Pacific on JASON rainfall in the Western Pacific
in bi-decadal time scale (Hsu and Chen 2011)
South Pacific Decadal Oscillation (SPDO)

Correlation between SPDO and global SST

Hsu, H.-H., and Y.-L. Chen (2011), Decadal to bidecadal rainfall variation in the western Pacific:
A footprint of South Pacific decadal variability?
Geophys. Res. Lett., 38,L03703,
doi:10.1029/2010GL046278.

P1: 1951-69, P2: 1970-88, P3: 1989-2007

Earlier onset & subseasonal shift of TC activity in fall

Long-term changes in precipitation were associated with these in tropical changes from TC track
and reanalysis data., particularly in the onset phase of the Asian monsoon and northern fall.
Note that the long-term changes in precipitation and TC activity did not show monotonic
increase or decrease over the last 60 years. (Takahashi, H.G. Adv. Geosci., 30, 17-22)

Remarks
• Since AMY will terminate soon, we should establish
new collaboration schema on Asian monsoon
between CLIVAR and GEWEX.
• Precipitation changes in both amount and intensity
are of vital importance in Asian monsoon region.
Changes of extremes, in particular in precipitation,
and their attribution will be a common target both
from CLIVAR and GEWEX.
• Inter-decadal changes including monsoon and
typhoon activities, and interactions between them
will also be a common target.
• Another target will be multi-scale interactions among
diurnal, synoptic and intra-seasonal variations.

