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MONITORING THE WATER QUALITY OF TAIHU LAKE
BY USING HYPERION HYPERSPECTRAL DATA

YAN Fu-Li, WANG Shi-Xin, ZHOU Yi, XIAO Qing,
ZHU Ling-Ya, WANG Li-Tao, JIAO Yun-Qing
(Institute of Remote Sensing Applications, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Afier analyzing the precision and accuracy that can be achieved in the estimation of water quality parameters, as
well as the characteristics of Hyperion data, the sensitive hands of different wavelengths and the high correlation coefficients
with chlorophyll and suspended sediments concentrations of different algorithms ( Ratio, Difference and NDVI) were deter-
mined and discussed in details, A hyperspectral model on water quality was developed and validated, and the eutrophic
state of Taihu lake and its causes were preliminarily discussed. The precision in estimating water quality parameters by
using modeling hyperspectral datasets of Little Environmental Satellite (Hj — 1) was discussed and compared with that of
EO - 1/Hyperion. The result reveals the potential of the remote sensing applications of scheduled Hj - 1 satellite with hy-

perspectral sensor on water quality monitoring,
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Figl.  The location of Taihu Lake and the imaging area of
Hyperion on Aug. 19,2004
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Fig. 2 Standard deviation of radiance( NErLE) and subsurface
irradiance reflectance ( NErR (0-) E) for Hyperion imagery of
Aug. 19, 2004. The wavelength around 940 and 1140nm
masked is the band with high sensitivity to water vapor
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Fig.3 The correlation of suspended sediments (a) (b) (¢)
and chlorophyll concentration (d) (e) (f) with the ratio(a)
(d), difference(b) (e¢) and NDVI algorithms ( ¢) (f) of the

reflectance spectra, respectively
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Fig. 4  The distribution of chlorophyll and suspended sedi-
ments retrieved by nsing Hyperion data, August 19,2004

RN ik 2 AGOE A =3 e e 2o I (2 1
g K I B iR R T T ok T 0 R U B R
HE T — s BRL T ARE
3.3 kBRBHKE

FIAT 25 A @ RIR Y R BT (R =
0.80,R*=0.65,n=25):

Co= UT1.4(Rey 53 — Ry ) s

T 25 A H# TR R AT (R =
0.90,R* =0.89,n=25) .

Con= 99.98 s expl —11.47 (R s
(Res. 15 + Rz o7) Is

BEAb, AT S AR A Rt R AT B
R 13 AR 0 e i TEASORY. 38 s S b, & RSB iR
LB R AR Y < SO A R T B IR 22
TE 21 dpg/l LU BRI KR 27 23, Img/1 LA
A TR/ TR RN B IR R IR 255 40 UE M B iR 1
Frififi 22 16,43, /NT ROEBUAIAY 19. 29, Sk i) 1H-2x
FERRERZ 3.75 /NP ER R 22 9. 03.

4 MEBENIBFNIENREAN

TSR B TR KR DM, 4
HYPERION JZ 515t 1% 1 F i 07380 1806 i
BT SR/ (LA 03 B A T MM 6 S

- R?JZ.()? )/

)

R £ AT,
WA
gt 2
L een
qowEs [ "
O] rxzen
| FEis il

Fl5 2004 48 J1 19 U Hyperion SKHURBIE B FF ARG
Fig.5 The comprehensive eutrophic status of Taihu waters de-

rived from Hyperion imagery on August 19,2004

UL T FREE /N TR (4 D B i LA Rk S U 1
F¥ K o B I8 .

{450 ~ 890nm 715 [ 4 . B0 ST B/ T 43R
S Hyperion fR1H 12 TR TS AR 05 (% 1).
i R B /1 TSR B (Snm) TS
MR R A . S R RO AR B SR AN
@], ERE5 /N 1 52 ke 2 i A i B T 471 Ltk Hyperion ¥
FERS S, TN TE T RK ARk ERE
( >200mg/) , i 40 f8 T, Wik G R B
B, R K BE( 1184, 87nm ) ZEFLY Hyperion B8k
B W E ORI RE , N I TE B g e B2 2 eE 9 7 17, Hy-
perion HF ELAT {5 #.

5 MEEFLIEN

PR BHOE LA TR B R B AR AR O, e A
A (1995) 3 TF o 19 26 W A 45 R T
HKAREEEE RN RIS . R RETR R Ak
S FRER bR T R R R T B S AR R LRI
HTE+ B R CR ™ Mk S8 LR EUK B R

# 1 Hyperion SEMFENDIEZFY HRERERE
oy
Table 1 Comparison of the precision and accuracy in esti-
mating water quality parameters by using Hyperi-
on and modeling HJ satellite data

fipE Bk B R R _ RMSE
Bt 24 4L 0.54  R794-R890 17.19
(mg/l)  =F Hoperion 0,40 R793-R854 20. 12
722-
. n 0.5 (R722-R682)/ 1532
AEE SN < ( R722 + R682)

(pe/D) (RT22-R681.2)/
i 0. 34 . 16. 09
Hypvriun i ( K722 + R681. 2)



http://www.cqvip.com

464 a4 5 Z KW EM 5%

REHARTET, ANTRIEKE B BRI EF
MU AR, FHE T 2004 48 H 19 A kBIK R4
A BFITM IR T TR R (IE ).

A BEER LIRS REMNERKRERXERN
), T A K B Tl R R T
FF A 8 35 T A0 WS Y 0 43 S 378 o T (4R
TEK R 3) & TS TR T AR E) &
B A KW, TR K MK AT B R g
FRWE. BEE T AREFAKEHARRE, RIS
A B ACK (e R K 0, KD b e A O
T 7K HER SR BB B S5 E SR T Rt 7E R BT R hin. AA

TEEREFRKEES) ,HER O MEME b a3
BRAEFRREEFKE BRE T HRBRES T
HAE TR, 13U B K 35 B AR5 I R
KWK S EFRLR EEAEK. BT AR R R
AWK AE S 1 8 W HE RS e I 2 40 R AR IR
FARFRBA DR BEERTESEABIX,
KR B I E B, 2 BRI K WA e 0 iy
BURYH R RO BT R E I el b B B IR K AR W
JOUTE 5 A B4 BE— B B R TR ALK K, R AR SR AR
BB A3 7 T IUIE Ml X 8 DK SR e 8 o 0 SR
S NIk

6 4&HiF

ASCHIRR SR TAER RN F 458 .

(1) Bi—A4Cki#b T & EO-1/Hyperion & Y %4
EEARRENEM T, 20 B & Bk r A< 4 F,
AT LA AR A PR AR AT £ R

(2) BHRRBUK RS &R AR B,
AMUAHEA R K 2R, i B 5 Ak B o
KA —ERAR.

(3) BRFHECBR L R iR i e By
J2H A 2 A RE A A RO, AT 82 Wi 2K 44K £ 6 2 s
P BRI S BT IR B BRI HA K B R0 2 2R
FMER T, M T IS Ak

(4) BT 18R B K IR S50, i i 58 IS FR A0
RIS bR Y E B OC AR, BB S I 5T 3 TR B
MK BREE A B B SRR TR M R 05, O 38 Il Bl i B K
B M ) BE S — SE AT B,

(5) T Hyperion $UH% R 0L 25 55 /) TR i
FEEBAE B AU K R K R S50, BAR T 3
B8 /0N T AR R T 1 TR 8 Py K F R 0 O 3 4 98 7.

il &£ E NASA & £ B R & A (USGS)
4t Hyperion & 344 o3 7 A1 ) 73108 A K 3
A 2 L] 35 A B 4 A KR M A48 AR R B B
EFBM R L FTRAL B P E &L

REFERENCES

[1]1Kitk J T O. Light and Photosynthesis in Aquatic Ecosystems
[M]. Cambridge University Press, Cambridge, 1994.

[2 ]Sathyendranath S. Remote sensing of ocean color in coastal
and other optically complex waters| R]. I0CCG Project Of-
fice. 2003-09-02. http://www. ioccg. org.

[3]YIN Qiu, SU Xiao-Zhou, XU Zhao-An, et al. Analysis on
the ultra-spectral characteristics of water environmental pa-
rameters about lake[ )]. J. Infrared Millim Waves( TVER , Bt
ANFEERIRTE  SE ITE K IR B b 09 AR Y6 1 v ] 4% A 43
B AT Sh S RKIE ) , 2004, 23(6) .427—430.

[4]5U Xiao-Zhou, WANG Jun-Fa, SHEN Ming-Ming, et al.
Remole sensing of water quality monitoring using an airborne
imaging spectrometer [ J]. J. Infrared Millim. Waves ( i
AN TERR B, TEVG L, A A AR YN K R IR AR AT
£15M S RN IKFIR) ,2000,19(4) 1273276,

[5]LIU Tang-You, KUANG Ding-Bo, Yin Qiu. Study on hy-
perspectral quantitative model of concentrations for chloro-
phyll-« of alga and suspended particles in Tailake [J]. J.
Infrared Millim. Waves( X0 A, EE N, FER. BljAEEL
Mpog & o MR BE (0 Bk i BB IR AU AAF 5. 4T
NS EAFI), 2004, 23(1) . 11—15.

[6]YIN Qiu, GONG Cai-Lan, KUANG Ding-Bo, et al. Meth-
ods of satellite remote sensing of water quality and its appli-
cations [J]. J. Infrared Millim. Waves( F ER, L3 22, [E
SEWEL S WK DR ERITERENHE. 49 5%
Kk FEH) ,2005,24(3) . 198—202,

[7]1Gong P, Pu R, Biging GS, et al. Estimation of forest leaf
area index using vegetation indices derived from Hyperion
hyperspectral data. [ J] IEEE Transactions on Geoscience
and Remote Sensing , 2003 ,41(6) ;1355—1362.

[8]Huete A R, Miura T, Gao X. Land cover conversion and
degradation analyses through coupled soil-plant biophysical
parameters [ ] |. IEEE Transactions on Geoscience and Re-
maote Sensing, 2003 41(6) . 1268—1276.

[9]Brando V E, Dekker A G. Satellite hyperspectral remote
sensing for estimating esturine and coastal water quality.
[11. IEEE Transactions on Geoscience and Remote Sensing ,
2003, 41(6) :1378—1387.

[10] Richard Beck. EO-1 user guide v.2.3. [ R]. University
of Cincinnati. July 15, 2003. available at; http://EOL.
USgs, OV,

[11] JIN Xiang-Can, LIU Shu-Kun, ZHANG Zong-She. China
Lake Environment [ M]. Beijing; China Ocean Press( 4
R, OB, % . o B SRR B, Jh 5T MR AR
#t),1995.

[12] SUN Hong-Lic. Ecosystems in China[ M]. Beijing Sei-
ence Press (YD EL PEEBRE. ARl LR
#1), 2005,


http://www.cqvip.com

