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Scientific goal:Scientific goal:

1) To explore genesis mechanisms, and structure/      1) To explore genesis mechanisms, and structure/      
dynamics of weather disturbances generating dynamics of weather disturbances generating 
heavy rainfall in East Asia during the summer heavy rainfall in East Asia during the summer 
and winter monsoon seasons.and winter monsoon seasons.

2) To improve forecasts of weather disturbances 2) To improve forecasts of weather disturbances 
in East Asia during both seasons, particularlyin East Asia during both seasons, particularly
heavy rainfall events for reducingheavy rainfall events for reducing
flood damage.flood damage.
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CharneyCharney--Stern baroclinic instabilityStern baroclinic instability

African easterly wavesAfrican easterly waves

b. Genesis Mechanismb. Genesis Mechanism
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15 May ~ 15 June, 2005 and 2006
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6Z, 12Z
0Z, 18Z

→ Afternoon/Evening
→ Midnight/MorningGenesis location/timing of rainstormGenesis location/timing of rainstorm

c. Diurnal c. Diurnal VariationVariation
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Distribution of genesis locationDistribution of genesis location

Max(ζ) (MJ, 2005~2006)

25°N

20°N

15°N



20

AnalysisAnalysis Forecast Forecast 
Case (May 26-30, 2006)

(actual trajectory)

(actual trajectory)

3. Rainstorm 3. Rainstorm ForecastibilityForecastibility by GFSby GFS
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AnalysisAnalysis Forecast Forecast 

Case (June 11-15, 2005)
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(actual trajectory)
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Performance of current GFS forecasting:

Position error:Position error: within within 5050 kmkm in E-W direction for 4 days4 days
within within 5050 kmkm in E-W directiondirection overover 1,600 km1,600 km
from genesis locationfrom genesis location

Speed error:Speed error: withinwithin 2 ms2 ms--11 zonal speed forfor 4 days4 days
withinwithin 2 ms2 ms--11 zonal speed over zonal speed over 1,600 km 1,600 km 
from genesis locationfrom genesis location
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• 6-hr location

4. Interannual variation4. Interannual variation

occurrence frequencyPopulation of rainstorm genesisPopulation of rainstorm genesis
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IIII. Scientific objectives. Scientific objectives

1. Late spring/early summer rainstorms1. Late spring/early summer rainstorms
2. Hydrological processes2. Hydrological processes
3. Impact of multiple3. Impact of multiple--scale process on scale process on 

rainstorm activityrainstorm activity
4. Effect of the midlatitude4. Effect of the midlatitude--tropical interactiontropical interaction

on rainstorm activityon rainstorm activity
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MultipleMultiple--scale scale 
interactioninteraction

NWP/SimulationNWP/Simulation

UpstreamUpstream
GenesisGenesis

DownstreamDownstream
AmplificationAmplification

Observation/Observation/
InitializationInitialization

9Z 5/28/06

IIIIII. Science plan. Science plan

TropicalTropical--midlatitude midlatitude 
interactioninteraction

Regional hydrological Regional hydrological 
cyclecycle
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IV.IV. Summer Rainstorm ExperimentSummer Rainstorm Experiment
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Dropsonde observationDropsonde observation

Proposed
flight route

Base

Flight information Regions
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Global Earth Observation System of Systems (U.S. EPA/NASA)GOESSGOESS

Global Wind Model outputs Global Wind Model outputs 

sfc roughness

wind energy

roughness lengthroughness length

|VS|

Realtime observation derived from satellites and NWP modelsRealtime observation derived from satellites and NWP models

Direct access
via web-based

interface
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FacilitiesFacilitiesV.V. International CollaborationInternational Collaboration
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Summer Rainstorm Exp.
Summer Rainstorm Exp.

Winter Rainfall Exp.Winter Rainfall Exp.E. AsiaE. Asia

MAHASRIMAHASRI
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II. Scientific issues. Scientific issues
WinterWinter

1. 1. Importance of synoptic disturbances in winter rainfallImportance of synoptic disturbances in winter rainfall

• low-system
• high-system
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Taiwan low – no front

Taiwan low – Taiwan front

Taiwan low – redevelopment of South China front

GFS 2005

Example
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Chen et al. (1985; MWR)
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Feb 1975The AMTEX stormThe AMTEX storm
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Rainy dayRainy day

Rainfall rateRainfall rate

Contribution of rainfall from different types of perturbation
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2. 2. Taiwan low: Genesis mechanismTaiwan low: Genesis mechanism
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Cold surge

( Chen et al. 2004; JCLI)

4. 4. Interannual variationInterannual variation
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Warm/Cold subjected to ΔSST[WTP(A)] Warm/Cold subjected to ΔSST(NINO3.4)

σ=0.84 σ=0.47

P(AA) P(AA)
PrecipitationPrecipitation

year year

σ=0.68 (SST+1yr)

CMAP for 1979~2003
GHCN station for 1971~1978AA

Taiwan low
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IIII. Scientific objectives. Scientific objectives

1. Taiwan lows1. Taiwan lows
2. AMTEX storm2. AMTEX storm
3. Impact of multiple3. Impact of multiple--scale process on genesis scale process on genesis 

of Taiwan lowof Taiwan low
4. Regional hydrological cycle4. Regional hydrological cycle
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IIIIII. Science Plan. Science Plan

NWP/SimulationNWP/Simulation

MultipleMultiple--scalescale
interactioninteraction

TropicsTropics--midlatitudemidlatitude
interactioninteraction

Observation/Observation/
InitializationInitialization
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IV.IV. Winter Rainfall ExperimentWinter Rainfall Experiment
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Dropsonde observationDropsonde observation

Proposed
flight route

Base

Flight information Regions
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2006 2007 2008

build-up phase IOPIOP

2009

2008 2009

2006 2007 2008 2009
MAHASRIMAHASRI

IPY IPY (International Polar Year)

RSRS Exp.Exp.

2006 2007 2008 2009
CEOPCEOP--IIII

2010

2006 2007 2008

pilot exp. post-EAMEX analysis phase

2009
WRWR Exp.Exp.

2010

2010

IOPIOP
2010

2007 2008 2009ChinaChina--JapanJapan
Weather Disaster 
Reduction Project

AIPOAIPO

2008AMYAMY

2007 2008 2009

Time TableTime Table

post-EAMEX analysis phase

2010 2011
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Thank youThank you
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North Pacific ShortNorth Pacific Short--Wave Train during the Extreme Phase of ENSOWave Train during the Extreme Phase of ENSO

( Chen 2002; JCLI)



49



50

Cold

Warm

Clim

( Chen 2002; JCLI)


