
500

1000

1500

79 80 81 82 83 84 85 86    87

m
m

/4
-m

on
th

year

Indian Region Box: (70°E - 90°E:  10°N - 30°N) 

JJAS

500

1000

1500

79 80 81 82 83 84 85 86    87
year

Western Pacific (120°E - 180°E: 10°N - 10°S)

DJF

m
m

/3
-m

on
th



22 24 26 28 30
SST(°C)

300

280

260

240

220

200

180

O
LR

 (
W

 m
   

)
-2

(a) SST-OLR Pairs: Tropical Pacific

west east tropical Pacific

(c) SST-OLR Pairs: Northeast Indian

22 24 26 28 30
SST(°C)

(b) SST-OLR Pairs: Northwest Indian: 

22 24 26 28 30
SST(°C)

(a) (b) (c)



                           (a) Mean Annual Cycle of Heat Budget  of NIO
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              Precipitation Composite and Experimental Design along 89°E
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PHASE SECTION DATES WAY POINTS

transect 1 4-10 ==>4-16 4.8 S-88.0 E, 16.3 N-88.0 E

transect 2 4-16 ==>4-18 15.7N-88.0 E, 8.0 N-88.0 E

PHASE I:
MALE-SINGAPORE
April 7-22
Ronald H. Brown

transect 1 5-5 ==>5-10 0N-89.0 E, 13.5 N-88.8 E

star 1 5-10 ==>5-15 11.9N-88.6 E

transect 2 5-15 ==> 5-18 11.6N-88.5 E, 0 N-86.5 E

transect 3 5-18 ==> 5-21 0N-88.5 E, 11 N-88.2 E

star 2 5-21 ==> 5-26 11.2 N-89.3 E

PHASE II:
SINGAPORE-DARWIN
May 1-June 8, 1999
Ronald H. Brown

transect 4 5-26 ==> 5-30 11.2 N-88.1 E, 4 6-93.6 E

transect 1 9-12 ==> 9-16 0.5 S-88.5 E, 11.5 N-88.5 E

triangle 9-16 ==> 9-23 11.7 N-88.7 E, 11.2 N-89.8 E

transect 2 9-23 ==>

PHASE III:
DARWIN-SINGAPORE
Sept. 2-28
R/V Franklin

SYSTEM MEASUREMENT

1 Air-sea flux system Motion corrected turbulent fluxes

2 Pyranometer & Pyrgeometer Downward solar radiative, IR flux

3 Bulk meteorology SST, Tair, RH, wind speed & direction

4 Ceilometer Cloud-base height

5 0.92 & 3 GHz Doppler radar profiler Wind & Precipitation Profiles

6 Raingauges Rainrate

7 Rawinsonde Wind, temperature, humidity prof.

8 35 GHz Doppler cloud radar Cloud microphysical properties

9 20, 31 GHz wave radiometer Integrated cloud liquid water, total vapor

10 WHOI LICOR 6262 system Fast CO2 air concentrations

11 Upward pointed IR thermometer Cloud-base radiative temperature

12 BNL Portable Radiation Direct/diffuse solar, IR fluxes

13 Scanning C-band Doppler radar Precipitation 3-D structure, wind

14 CTD Ocean T, S profiles

15 ADCP Ocean current profiles

16 Satellite/SCS NOAA, GMS data

17 Navigation/SCS Position, course, speed, heading, etc

18 Thermosalinograph Near-surface T, S

19 AOML underway CO2 system Water-air CO2 concentrations

20 Autosal Water salinity calibrations

21 Floating thermistor Near-surface (1 cm) sea temperature



PHASE SECTION SONDEs CTDs

PHASE I: transect 1,2 23 44

transect 1,2,3,4 108 (at 6/day) 124
PHASE II:

star 1,2 85 (at 8/day) 103, 97

transect 1,2 32 (1/day for 8
days and 4/day

for 6 days

20 CTD plus 22 XBTs

PHASE III:

triangle 28 (4/day) 126

EXPERIMENT SOLAR LW SEN LH RAIN NET

PACIFIC

TOGA-COARE PIlot +197 -43 -12 -116 -3 +22

TIWE +219 -51 -4 -101 -0 +61

TC-period 1 +222 -58 -7 -89 -1 +65

TC-period 2 +166 -46 -11 -117 -4 -12

TC-period 3 +190 -51 -10 -112 -3 +13

CSP +225 -48 -6 -109 -2 +59

Nauru-99 +216 -54 -5 -123 -1 +33

Average TOGA COARE +205 -50 -8 -110 -2 +34

Average Pacific +176 -52 -9 -106 -2 +22

Average TC satellite +226 -66 -6 -110 -2 +41

INDIAN

JASMINE Phase II +205 -43 -9 -125 -2 +27

Phase II: Satr 1 +260 -49 -5 -115 -0 +92

Phase II: Satr 2 +162 -31 -17 -162 -7 -89

JASMINE Phase III +229 -38 -3 -92 -1 +96

Average JASMINE (II+III) +217 -42 -6 -109 -2 +62


