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Waliser et al. (2003)
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SST: Shading; Rainfall: Contours
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- \lgjor Modeling Issues and Hypotheses

1. Active

Krishnamurti et L. 1988, Flatau et al.1997, Wang and Xie 1998,
Waliser et al. 1999, Fu et al. 2003, Fu and Wang 2004,
Zheng et al. 2004

2. Representation of moist convection
> triggering of convection

Tokioika et al.1988, Wang and Schlesinger 1999

>
Inness et al. 2001, Tompkins 2001, Grabowski 2003

3. Cloud-radiation interaction

Hu and Randall 1994, Mehta and Smith 1997, Raymond 2001,
Lee et al. 2001
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Extends the Predictability
of Monsoon Intraseasonal Oscillations

The signal and error for all selected ISO events over [10S—30N, 60E—160E]
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W14 - Issues related to air-sea coupling

Flatau et al.1997, Wang and Xie 1998,Waliser et al. 1999, Fu et
al. 2003, Fu and Wang 2004, Zheng et al. 2004

» |SO modifies underlying sea-surface temperature primarily

through changing surface heat fluxes (v )

Krishnamurti 1988, Waliser 1996, Lau and Sui 1997, Jones et al.
1998, Wang and Xie 1998, Shinoda et al. 1998, Sengupta and
Ravichandran 2001, Waliser et al. 1999, Fu et al. 2003

» How do intraseasonal SST anomalies feed back to ISO
(?)

Lau and Sui 1997, Stephens et al. 2004
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Objectives

1 Document the 3-D water-vapor Structure of MISO
3 Investigate the Interactions between MISO and underlying

PSAIRS Level 3 Product v4.0.4.0

> 12 levels water vapor mass mixing ratio profile (specific humidity)
from 1000 to 100mb

> Twice daily, 1°x1° grid, 2003-2004 (May-October)

Other Satellite Data

» Agua AMSR_E SST (daily)

» GPCP rainfall (daily), QuikSCAT surface winds (daily)

All data have been averaged into 5-day mean (pentad), then
20-70-day anomalies are extracted.
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e Positive moisture/SST
anomalies coexist
In front of convection.

® Convection acts to reduce
surface moisture through
downdrafts (7).

e Cause of positive surface
moisture anomaly:

»Surface convergence?
Kemball-cook and Wang 2002

»Evaporation (SST)?
Shinoda et al. 1998
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Composite Vertical Moisture Anomalies
of MISO Using ECMWEF Analysis
and UH Coupled Model Output
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Composite Vertical Moisture Anomalies
of MISO Using NCEP Reanalysis
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.® Larger moisture perturbations
compared to ECMWF & NCEP
reanalysis.

» Surface dry layer below MISO
convection probably Induced
by downdrafts.

e Positive SST anomaly rather
than surface convergence
is the major factor for the
BL moistening in this period .
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7 Future Research

1 Diagnose new analysis/reanalysis datasets (ECMWF/NCEP
?) that have used AIRS products in the data assimilation.

1 Get more surface and sounding observations in the tropical

Indian Ocean to further validate AIRS data. Particularly, to verify
the drying surface layer associated with MISO convection.

O

3 Conduct case study with original twice daily AIRS data to
understand detail processes.




5 Tropical Cyclone Reanalysis Using AIRS Data

Atmospheric Infrared Sounder
(AIRS) on board of NASA (Aqua)

3D temperature and
moisture profiles (Level_2 data)

Courtesy Dr. Tim L1 at University of Hawaii
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