Journal of the Korean Society of Remote Sensing, Vol.14, No.1, 1998, pp.1~16

SSM/| LHI|S2:X| H48 0|82t 199495k
op 20 54 o1

HE AR UG - Mot

Agd ATATRE S 4 g

e

k)

Characteristics of 1994-95 Summer Monsoon Inferred from
SSM/I-derived Water Budget Parameters
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Abstract

Microwave brightness temperature data measured from the Special Sensor Microwave,/ Imager (SSM/D)
aboard Defense Meteorological Satellite Program (DMSP) satellite are used to investigate the characteristics
of hydrological features of the Fast Asian summer monsoon during 1994 and 1995. The analyzed parameters
include total columnar water vapor, cloud liquid water, and rain rate. These are estimated from SSM/I1
brightness temperature data for the two summer seasons (fune, July, August) of 1994 and 1995 over the Asian
monsoon region (0°-60°N, 45°-180°E). Results indicate that there are periodic westward movement of dry air
over the 20°-30°N latitudinal belt with about 20-30 day period. Considering that the location of the North
Pacific high is closely linked to the evolution of the monsoon activities over East Asia, the westward
expansion of the North Pacific high may be the one important element modulating the monsoon intensity.
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SoMlobel A1F T B YL Fotrjol 2 g 5719 £ FFAGLE
(Sohn and Han, 19%). IHEZ Hej3 g 17]3te] WAL Avie] 7hokst A4 o
Ao} ZEEEE olFst el ES % FRE A7) daME BEHBY L71UA
T A GAGX Y ZPpHgASe] v Fast Ty FT AYAGE 23l £RBS
= E7FSSIER sYA el M Y] 7RIS R £H02 AFHA ASAF Aol Wasith

719 & £82 U719 $5% YA FAE oFsle 8 847 #HetE T ) (Peixoto
and Oort, 1992). #5717t $2Z o JEeo] WEE ¥ ol 377t 4, 9 o)EF S £3l9
gl 7ldsta Jon, R 2ATAZAM AFAUR] FRof JeEg FI7] wEo)tt
(NASA, 1993). 5t ohz}, 5719 SAFYAA LA F52 BAHAE Bl 79 &
AbERl @EE Fo Y719 &£3AE WAL 7] WEoltt (Slingo and Slingo, 1988 Sohn
and Smith, 1992). W} e SR Wsl £3719 FYEH o)F F Fo@ A4, 3
M B3 AT 4] ¥ oM ZIFEAE TR e Yol "aE 240tk

v DMSP (Defense Meteorological Satellite Program) 140l "€ SSM/I1 (Special Sensor for
Microwave/Imager) vpolA23 #&2 olgd 7] #E¢HY AFE s 5T Uot
(Grody, 1993). mto] A2 57} Xl EAlel] Hlale] FEo] 4 UPsld 155 g0l 5
o], FEU R EAsle "1:*—1‘31] o|gh mlo|AR ] WE Ee A AJYEERY AeHs
A F Ae 294 WAL AFsta A7) giolch Byt ol H M wZo] i) Hgsin
B2 7] (cear-sky atmosphere)ol] HFHA] ¢4 $E7]9] B¥XE A& 4 3o, &
EAshe B ¢ (FEFHFH S FHEY ¢ o t71EFA AF) 1195 itk

o] AFodAE Folrol B8 2HE T3 #= DMSP f4e B8 SSM/I B e
A5E ol8ste Eeedte] Wl wE gir|E4A] w4 A4S vosiza s Al 2
otgEol ofste) AZe 7R gl Ve 199499 SHA (6, 7, 88) 9 HAA e AoieEg
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Characteristics of 1994-95 Summer Monsoon Inferred from SSMWi-derived Water Budger Parameters
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2. SSM/I XI2

SSM/Ii= DMSP Q1594 F-89 A2 2 gAl= o] 1987'd 69ol] WAL QO™ 860425 km T
EoM 98859 FAAL R o 1413 A3 3in F7)= 10Rolth AZEL 1400 kmE Fig. 1] F
AR A 2L sFFL FUHYAE AT Atk SSM/IE 9] S5 (1935, 22235, 370,
855 GHz) QoA BALFS 43l 22235 GHlME FAHFG W7 ohe Yojx) A &3}

3

T F9ole 27 7, FHER WILEE ST ol T BaSS Tabe 19 AAF

1400 km swath

Figure 1. Global coverage of SSM/I measurements over 24 hours.

Table 1. Characteristics of SSM/I Instrument

Frequency o Resolution Spatial sampling
[GHz] Polarization along-track cross-track [km]
(km] [km]
19.35 V.H 69 43 25
22.235 A 50 40 25
370 V.H 37 28 25
85.5 V.H 15 13 12.5
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RAAE 85 GHzol A (15X 13km) & 7H¢ AHA8H 1935 GHzol A (69X 43km) 2 7173 R} SSM/T
o] #3 B} AA3 AR E Holinger et al (1987), Wentz (1991)04 2-& 4= Qich

B droMe 199933 1959 A5 AEE G F okAlor A Gl vehd thrjEA] |4y
g ZAREZ] A8 F-10 9499 SSM/I 8712 A5 & ©]&-3t%th
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1) #37 #F

ol AR g g FESE FAE £ o) 53] 187 AFdA FoQA o] zte dHS
AA B vk olgd AN FEFH £5719%e BAE AFEed ol &H Y Ut} (Gaffen
and Eliot, 1993; Sohn, 1994) J8y vlolAR g ol 43 357 FHL SR A 19 7t
7hE AW BAMGEREE Q8o 1 SHo] &olatA] Po} SSM/I AEE 0|8 E5F7FY F
AL ALGAGo =T e

SSM/1 ZA5 & o438 %7] F4 ¢IYgFE IA EAAY Bl Axd e 2]
3 SsM/1 BV EEERE £33 FA%e EYA P AA #E3E F5501%s
SSM/T 8712 Atol9] 3 A2E ol§3te BAA WHeE 34 F 7/KAE Ue ¢ itk 7|1E
o #3571 3 3YFY vadA £ WHRTE $AF o] $AES Holx tk
(Sohn, 1996).

o driMe 57133 ¢igEY /MEE H8 #l5 NCAR (National Center for Atmospheric
Research) 2HE €2 19879%H 19909 7]7ke gr]e&H #%(RAOB) A8FE o433t
(Wentz, 1995). SSM/I A& o83 FHL §X)9 SHEAE A 93, I71BAZHoly
A& o] 400 km? o]3¢] 22 AHelA AZH FHHLEd #FF ASE o &3k Y oEy #E
£ 71202 SR FAIZe A" SSM/I AARE MY 7] A3 SSM/1 #&5YAlo] gt Q&)
ASAZCZHH 60km oo, )& FAFAZLE VTR dhof 6A17F olulof] BEghe] £
A o, ] e EH| o SSM/T #So] FARNA FAA o] FqHGY 7Y FKTh ERREE £
8l RAOB A}EolX 443ty 7153l A Hold o)4zre AAsRT z goeZy &
ZARE 5 IEWAA 7Y, &, FTLE AFXE EFIL gtk o] F o= g golet
E #AZHA ¥E ASe ABAA I 2EE 2 AAGAT A S FA8E IS Wentz
(19%)e 7] =0y Utk

19871990 Alo]9] o F-F<t oA O-BMEHYRA Y (W0°E-170°E, EQ-50°N)olA &3 #8 7
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Characteristics of 1994-95 Summer Monsoon Inferred from SSM/-derived Water Budget Parameters
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Figure 2. Scattergram of total water vapor between satellite retrievals and radiosonde data for the period from
July 1978 to December 1990, for Wentz(left panel) and this method(right panel).

TWV = 132.2 + 1.471 In(286 — TByoy) — 43.268 in(286 — TByv)
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CLW =085.3 - 29.38 in(280 — Tgisn) — 191.7 In(280 — TB 9v) + 92.94 In(280 — TBxoy)
—49.61 In(280 — TB371) — 51.44 In(280-TB37v) .ceovvvvmieenerireincnsnicrsisnssesensenne 3)
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1) F5571%
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Characreristics of 1994-95 Summer Monsoon Inferred from SSWI-derived Warer Budget Parameters

Monthly Mean Total Water Vapor
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Figure 3. Total water vapor for June, July and August of 1994. Units are in kg - m2
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Monthly Mean Total Water Vapor
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Figure 4. Same as in Fig. 3 except for 1995.
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Characteristics of 1994-95 Summer Monsoon Inferred from SSM/-derived Water Budger Parameters
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Figure 5. Hovmoller diagram of total water vapor averaged over latitude band of 20°-30° N. Units are in kg - m-2
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Figure 6. Same as in Figure 5 except the latitude band of 35°—45°N.
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Gt vehd 79 F¢ 54 130°FF Gl 45 kg/m? olte] FF71F G o] Aufste]
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Monthly Mean cloud liquid water
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Figure 7. Monthly mean cloud liquid water (kg/m-2) derived from SSM/I data for June, July and August of 1594.
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Characteristics of 1994-95 Summer Monsoon Inferred from SSWI-derived Water Budget Parameters

Monthly Mean cloud liquid water
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Figure 8. Same as in Fig. 7 except for 1995
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