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Abstract. Lake Taihu is a typical eutrophic lake in China, and water surface temperature ( WST) becomes one of the most impor-
tant environmental factors for algae growing in Lake Taihu. The infrared scanner on board Chinese environment and disaster monito-
ring satellite HJ-1B has a good capability to monitor periodically WST by remote sensing technique. Generalized single-channel
method (GSCM) , radiative transfer code method (RTM) and mono-window algorithm (MWA ) are applied to retrieve WST from
six IRS thermal infrared images passing over Lake Taihu, then the retrieved WST is compared with measured one and TERRA/MO-
DIS temperature product. The results show that the WST retrieved by GSCM is a little higher than measured one while that by RTM
and WMA is a bit lower, in which the root mean square error (RMSE) of WST calculated by three algorithms is within 1.001 K.
The accuracy of WMA is at the best, RTM is at the second good and the third good for GSCM. The RMSE of MODIS temperature
product is 1.507 K. The WST histograms retrieved from IRS thermal infrared data by three algorithms showed a positive deviation
and a steep normal distribution, suggesting that WST thematic map can display correctly the spatial variability of temperature in
Lake Taihu. This will play a guide role to carry out WST monitoring in inland waters by sensor which has only one thermal infrared
channel on board satellite.
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Tab.1 Parameters of satellite, meteorology and water surface temperature when HJ-1B passing over Lake Taihu

51 HI-1B/ - WK BEMLRE/ KPR/ KRECFE) TERRAZ KIRSEW 0 KR/
g GMT  Tiif/° km em  {EIEEE/K GMT  Rffal/GMT 77 e K

2008 -11-10 3:02 23.3 22.3 0.924 275.9 3.35 3:16 31.487 120.217 287.8

2008 - 11 —14 3.05 20.7 10.0 1.77 281.9 3:10 2:56 31.151  120.000  288.8
2009 -04 - 17 2:35 27.8 14.0 1.65 279.2 2:10 2:15 31.414  120.324  291.2
2009 —04 —21 2:38 20.0 14.5 1.19 284.4 3.00 2:10 31.442  120.198  292.3

2:50 31.417  120.134  292.6
2009 - 04 —22 3.03 23.7 10.5 1.774 280.3 2:30 2:11 31.366  120.006  294.6
2009 —04 -25 2.41 18.4 14.5 1.456 279.1 3.00 2:58 31.260  119.960  292.5
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Fig.1 Location of measured water surface temperature (WST) sites in Lake Taihu
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radiative transfer code MODTRAN
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Tab.3 Statistical errors of WST retrieval algorithms

Bk FHR2/K P RIRZE/K AR 22/ % HHSE R B
A P L A Ak 0.171 1.001 0.284 0.917
AR AR R -0.771 0.921 0.264 0.977
PG -0.129 0.380 0.113 0.989
MODIS 35 BF 7= 5 -1.114 1.507 0.461 0.935

2.2 KifKiR R BE RIS IT
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{H CFIIME RIEZE i ERNEERE (2 4) . Sy 1 SIBRIEE 0 S (L, 33k L A% Kl /M R B R RS 2 R L A
6L, W2 B 5 P A A PR3 A5 B O BT, ASHORS L AN TR 036 TRS RETA MO S B A I KR FY BE AR
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Fig.3 Histogram of WST in Lake Taihu retrieved by different algorithms on April 21, 2009
(a—c stand for GSCM, RTM and MWA, d stands for MODIS temperature product )
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Tab.4 Statistical results of WST in Lake Taihu retrieved by different algorithms on April 21, 2009

(=873 f/ME/K FokfE/K SEHIE/K FrifE22/K TR 5353
e 3 B I 293.39 298.36 295.41 1.175 0.985 2.033
ARSI vk 290.40 295.61 292.50 1.227 0.981 2.006
NN 291.56 296.78 293.67 1.231 0.992 2.069
MODIS 3 7= by 288.58 297.97 290.45 1.438 2.238 6.652
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AR B AE 291 ~294 K ], HoK i@ F ok 1461. 42 km®, (5 B IR 62. 2% , Hik & 294~297 K 2
], AR A 862. 92 ki, 5 SRR 36. 7% , /KR AE297 ~ 300 K 2 [ (il /K S i AL AT 25. 65 km®, 5 A
AU 1. 1% 71 MODIS HR% 7= 5 1K IR 3 A 7 288 ~291 K 22 Ja] , /KIK fA A 1942. 00 km?, i B AR 86. 7%,
KRR T 291 K (X IRALH 298. 00 km?, (5 BLTERRY 13. 3% pR o] L , AN )39 S 338 110 7K i A 2 7] A7 A8 T
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B S AR, 3 S RT3 T B 45 e — . (BT R 3 ARk A TRS LT AN 2 38 57K I, i J2: MODIS 7
SRR, R T2 ik b TR R (R R AR RIS Bl 38 S B K IR . S3 A0, A R R K IR e L R K IR
FATRAK IR ANTT T AR A e /I T s R e 7 L 5 W DX I R A R, TG K S8 an ST
MEZEVE AL RS (R 7K IR XA , 3R R R BRAE 11 A R 284E 4 H IEAE R K 22, K g 3 X <R
FLAG R X i, T PRI A b | BB, AR M KR 8 A 3 — PG I -5 IR 273 BL 45 ot R A A 1
2 AR LR A BT S5 SR ARM) & BT L, R 3 FpSTvk A HI-1B TLAE IRS $AET 1540 52 8 1) 7K IR e L SE
i R T K IR 425 ) 43 AR FAE , 17 MODIS 7= i) 7K SR AR SR A

3 &t

A 6 S SERWIR HI-1B/IRS FAZLANZAR , 43501 SR P 3 P 30 T Bk A S A2 i A8 06 1 P 57 B
G T ORI, I SEK I AR TERRA/MODIS Ji B2 7 i BEA TS LE, S5 5R R .

1) I 3 FhE A TRS PRETHME b SO K I A 37 AR UR2E7E 1.001 K LLIA, T MODIS i EE 7™ i )
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252009 4 4 7 21 HASIF) S35 S i8R WA ) K L X BT AR (k) B3
Tab.5 Zonal statistics for each WST in Lake Taihu class by different algorithms on April 21, 2009

s 288~291 K 291~294 K 204~297 K 297~300 K SRR
A3 P 03 Sk 0.00 190.89 1934.19 224.91 2349.99
AR AR R 190.89 1875.06 271.80 12.24 2349.99
LESR: KRR 0.00 1461.42 862.92 25.65 2349.99
MODIS 3 B 7= & 1942.00 201.00 85.00 12.00 2240.00

Jkiin/K
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288

i

(b)

7K /K
I 300

288
P 4 2009 4F 4 7 21 H AS[RI5 0 S 38 R T80 7Kl Y 2 1) 23 A
(a~c J3 5 i P B SR R S A R ML BT 593, d O MODIS 327 )
Fig.4 Spatial distribution of WST in Lake Taihu retrieved by different algorithms on April 21, 2009
(a—c stand for GSCM, RTM and MWA, d stands for MODIS temperature product)
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2) PR 22 T, W P P30 A B T A T 70 2 B 55, A 8 S A 5 5 R P 1 2
I 3 PRk AR B0k 04 SRS 2 o 85, A S A A R 1 LU, FR OO B 8 1 OE i vk iR Rk AR ]
SRR E B

3) X KWK PR BT I GEE R W, 3 Al SO KR R AR TP BT 2 s T
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