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Water vapor is the dominant greenhouse gas, which causes about 36-Water vapor is the dominant greenhouse gas, which causes about 36-
70% of the greenhouse effect on Earth (not including clouds),the most
important gaseous source of infrared opacity in the atmosphere.

MoreMore waterwater isis evaporatedevaporated fromfrom groundground storagestorage (rivers,(rivers, oceans,oceans,MoreMore waterwater isis evaporatedevaporated fromfrom groundground storagestorage (rivers,(rivers, oceans,oceans,
reservoirs,reservoirs, soil),soil), WaterWater vapor,vapor, confessedlyconfessedly thethe greatestgreatest thermalthermal
absorbentabsorbent inin thethe atmosphereatmosphere

AtmosphericAtmospheric waterwater vaporvapor isis widelywidely recognizedrecognized toto bebe aa keykey climateclimateAtmosphericAtmospheric waterwater vaporvapor isis widelywidely recognizedrecognized toto bebe aa keykey climateclimate
variable,variable, alsoalso anan importantimportant componentcomponent ofof thethe hydrologicalhydrological cyclecycle



The first  new generation of meteorological advanced sounders for The first  new generation of meteorological advanced sounders for 
operational and research use was Atmospheric Infrared Sounder operational and research use was Atmospheric Infrared Sounder operational and research use was Atmospheric Infrared Sounder operational and research use was Atmospheric Infrared Sounder 
(AIRS),one of several instruments onboard the Earth Observing (AIRS),one of several instruments onboard the Earth Observing 
System (EOS) Aqua spacecraft launched May 4, 2002.System (EOS) Aqua spacecraft launched May 4, 2002.

AIRS instrument and two microwave sounding instruments: the AIRS instrument and two microwave sounding instruments: the 
Advanced Microwave Sounding Unit (AMSU) and the Humidity Sounder Advanced Microwave Sounding Unit (AMSU) and the Humidity Sounder 
for Brazil (HSB), designed to measure the Earth atmospheric water for Brazil (HSB), designed to measure the Earth atmospheric water for Brazil (HSB), designed to measure the Earth atmospheric water for Brazil (HSB), designed to measure the Earth atmospheric water 
vapor and temperature profile on global scalevapor and temperature profile on global scale

TheThe AquaAqua spacecraftspacecraft orbitorbit isis polarpolar sunsun--synchronoussynchronous withwith aa nominalnominal
altitudealtitude ofof 705705 kmkm andand anan orbitalorbital periodperiod ofof 9898..88 minutesminutes

HighHigh spectralspectral resolutionresolution infraredinfrared sounder,sounder, withwith 23782378 channelschannels coveringcovering
thethe spectralspectral domaindomain 650650––26752675 cm¯cm¯ 11 ,give,give AIRSAIRS abilityability toto coveringcovering
moremore thanthan 9595%% ofof thethe Earth’sEarth’s surfacesurface andand returningreturning aboutabout threethree millionmillionmoremore thanthan 9595%% ofof thethe Earth’sEarth’s surfacesurface andand returningreturning aboutabout threethree millionmillion
spectraspectra dailydaily.. AIRSAIRS includesincludes 23782378 infraredinfrared spectralspectral channelschannels rangingranging inin
wavelengthwavelength fromfrom 33..77 -- 1515..44 µmµm



STUDY AREASTUDY AREA
The study area is Peninsular Malaysia, which is located within latitudes 1º.18' N to 
6º.42' N and longitudes 100º.06' E to 104º.18' E. 

Study area



The microwave instruments AMSUThe microwave instruments AMSU--A1, AMSUA1, AMSU--A2,and HSB are designed A2,and HSB are designed The microwave instruments AMSUThe microwave instruments AMSU--A1, AMSUA1, AMSU--A2,and HSB are designed A2,and HSB are designed 
to operate in synchronism with AIRS, they provides both new and to operate in synchronism with AIRS, they provides both new and 
measurements improved of  atmospheric temperature and humidity, measurements improved of  atmospheric temperature and humidity, 
cloud properties, and land and ocean skin temperaturescloud properties, and land and ocean skin temperatures The AIRS The AIRS cloud properties, and land and ocean skin temperaturescloud properties, and land and ocean skin temperatures The AIRS The AIRS 
infrared spectrometer acquires 2378 spectral samples at resolutions, infrared spectrometer acquires 2378 spectral samples at resolutions, 
/ ranging from 1086 to 1570,in three bands: 3.74 µm to 4.61 µm, / ranging from 1086 to 1570,in three bands: 3.74 µm to 4.61 µm, 

6.20 µm to 8.22 µm, and 8.8 µm to 15.4 µm. We use AIRS Level6.20 µm to 8.22 µm, and 8.8 µm to 15.4 µm. We use AIRS Level--2 and 2 and 6.20 µm to 8.22 µm, and 8.8 µm to 15.4 µm. We use AIRS Level6.20 µm to 8.22 µm, and 8.8 µm to 15.4 µm. We use AIRS Level--2 and 2 and 
LevelLevel--3 Monthly, Standard data retrievals (Version 5.0) to study H2O 3 Monthly, Standard data retrievals (Version 5.0) to study H2O 
Vapor distributionVapor distribution

Data Set Short Name Granule SizeData Set Short Name Granule Size

Level-2 L2 Cloud-cleared radiances AIRI2CF 10 MB

L2 Standard Product AIRX2RET 5.4 MB

L2 Support Product AIRX2SUP 20 MB

Level-3 L3 standard daily product AIRx3STD ~70 MB

L3 8-day standard product AIRx3ST8 ~103 MBL3 8-day standard product AIRx3ST8 ~103 MB

L3 monthly standard product AIRx3STM ~105 MB



August 2005 August 2007 difference (August 2005 – August 2007)

Total integrated column H2O vapor


