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Table 2 Suitability for the water quality monitor using different type remote sensing data

™ ™5 1 7 Ch-a CDOM TSM G, , , 7
M3 : ™3 4 : . .
1,1 4 ( ™4 5 ; ™3 , ,
) ™2 9D Ch-a ,TM3 ™ =1 2 3
1671 ,TM3/ T™M2 ,
™3 . w4 ;M2 ,
[35]
ST SFOoT 650 750 nm ) 0 1200myL ST
, SoT . 1% 30%, 600nm SOT1 SOT2  500myL ,
0, , 650 750 nm ,
, , SPOT2 SoT (2]
, ™3 SPOT1(500 590 nm)
. SPOT3 SPOT3/ SFOTL
SPOT3/ SFOT2 . 65 %!
MODIS 128 9 13 14 15 16
. TS™ Chl-al#!
MERIS MERIS7/9 Ch-a , 912 TMS , MERIS , ,
705 Ch-a (2] Catherine Ogtlur- MERIS .
cd CAS MERIS e
AVHRR Ch-a )
, NOAA
700 1100 nm s
, CH2 (8] CH7(430 480 nm)
CH8( 480 530 nm) , CH9(530 580 nm)
RS , AISA CAMS CAS CEAAR
1993- 1998 4 OMIS- I AIRSAR
, SALMON  ERSAR ADEOS VA Sensor
AISA CAS SALMON LIDARE!
Catherine Ogtlurcd CAS 67891010/910/8
Ch-a Phaeo mr ,
0.57,
. AR , , ™
., AR ™ ,
™13 (ERS) ,
[10]
5
[40]
(1) )
(2 :

(3



306

18

, 10 %,
radiative tranger code 6S
(4)

[40] :
Chl-a= ag+ a1L (702)/ L (673) + ax T
Chl-a= ag+ a;L (702)/ L (673) + ax Tg

(5)
[11]
(6) :
[20]
6
6.1
6.1.1
SaWiFS MODIS
MODIS,
6.1.2
K. Kalo 11 (221
, Chl-a ,
400 nm 1.2 14m?*
6.1.3

[22]

Louis E Keiner Xiao-Ha Yan
[24]

Louis E Kener Xiao-Hal Yan

(1)

(Humic Lake)

RS

1%
[26]

80 km)

(28]

685 691 nm

K. Kdlo



2 : 307

, Louis E Keiner Xiao-Ha Yan

[2] K Kalo
, 0.84 0.9 (2]
(2 :
, Peter Aink Chi-a (21 Chi-a
, Sanpsa Koponen, J Pullianinen
1 b [23]
(3 :
6.1.4
6.2
6.2.1
BP
, BP
6.2.2
(1) ,
Ch|'a, ) 3
, cyarobateria (4] Donadc. FAeron
[20]
, , (2] ch-a RS :
’ ’ y Chl-a RS
’ y Chl-a
Chl-a

(2) ,



308 18

1 SN 1
S 2
[43] , ,
(3 :
( 1
) 1
( ) , M. D. Yang
QUAL2E , SOT , 5d, 5d
SFOT Dana R.  Kader (4] NASA  SeaWiFS
J. G Booth ,
, AVHRR ,
AVHRR , Rechard  Nils
[45]

[1] Boderick E, Warnock. Regond and ssasond differences in light absormption by yellow subgtance in Suthern Bright of North Sea[J]. Journd of
Sea Research, 1999, 142:149.

[2] . , . [91. , 1999, 7(1) :11- 20.

[3] Shiebe FR, JA Harringon, RitchieJC. Renvote sendng of sugpended sediment :the Lake Chioot ,Arkanagproject[J]. Int J Renote Sens, 1992,
13:1487 - 15009.

[4] Dekker AG, Peters SMM. The use of thematic mgpper for the andyss of eutrophic lake: a case gudy in the Netherlands[J]. Int J Remote
Sens, 1993, 14:788 - 821.

[5] Fraser RS Multigpectra remote sendng of turbidity among Nebraska Sand Hills lakes[J]. Int J Renote Sens, 1998, 19:3011 - 3016.

[6] Qardao C, Pepe M, Brivio PA, e al. Detecting chlorophyll , secchi disk depth and surface tenperature in a sub-apine lake usng Landsat
imegery[J]. i Totd Environ, 2001, 268:19 - 29.

[7] Kloiber 9V, Anderle TH, Bremnik A, & al. Trophic date assessment of lakesin the Twin Gties (Minnesota, USA) region by satdlite imr
agery[J]. Arch Hydrobiol Adv Limmol , 2000, 55:137 - 151.

[8] , . [J]. , 2001, 12(4) :555.
[9] : , . [J]. , 2003, 14(5) :657.
[10] ) [J]. , 2000, 15(4) :214.

[11] Caherine Oglurcd, Niklas grombeck , et a. Mapping of the water qudity of Lake Erken, Swveden from Imagng Spectrometry and Landsat
Thmatic Mapper[J]. The Stience of Tota Environment , 2001, 268:139 - 154.



2 : 309

[12] Heto Alessandro Brivio , Jau GQardno. Vdidation of Satellite datafor quality assurance in Lake nonitoring goplication[J]. The Sciencedf To-
td Environment , 2001, 268:3 - 18.

[13] , . [J1. , 1994, 14(6) :416.

[14] , , , . ™ [J3]. , 2003, 24(2) :73.

[15] Robert J. Vos: Integrated datarmodeing gpproach for sugpended sediment trangoort on a regond scae[J]. Goas Engneering, 2000, 41:177
- 200.

[16] Michdle C, Varis Rangbrahmaroku Tomlinon, e a. Bvauation of the use of SeaWiFS imagery for detecting karenia brevis harnful dgd
blooms in the eagern Quif of Mexico[J]. Renote Scendng of Environment , 2004, 91:93 - 303.

[17] , ; o [J]. , 2002 ,14(3) :228.

[18] [ 1. . [M]. : , 1989. 4.269- 277.

[19] Parak Herut , GDBENON TIBOR. Syroptic Measurement of chlorophyil-a and sugpended particuae metter in Trandtiond zone from poll uted to
clean seawater utilizing airborne remotesend ng and ground measurement , HaifaBay[J] . (Mediterranean) , Marine Rollution Bulletin, 1999 , 38
(9) :762 - 772.

[20] Donddc, Heron C, Herson, Naklas Sromebeck. Egimation of radiance reflectance and the concentration of optically active subgtances in
Lake Mdanren, Sveden, based on direct and iverse lution of a snple nodd [J]. The Stence of Totd Environmnent , 2001, 268,171 -
188.

[21] Pekka Harma, Jenni vepsdanen, Tuda Hanronen, e a. Detection of water quaity uing smulated satellite deta and semi-enpirica dgo-
rithmin Fnland[J]. The Sience of Tota Environment , 2001 , 268:107 - 121.

[22] Kdlo K, Kutser T, Hanrmonen T, e al. Retrivd of water qudity from arborne imagng spectrometry of various lake type in different seasons
[J]. The Sience o Totd Ervionment, 2001, 268:57 - 77.

[23] , . [J]. , 1997, 19(3) :262.

[24] Louis E Keiner, Xiao-Ha Yan. A Neurd Network Mode for edimeting sea suface chlorophy and sediment from Thematic Mapper imagery
Louis, Rerote Sens[J]. Environ, 1998, 66:153 - 165.

[25] Hans hakwoort , Johan de Haan, Rob Jordans, & al. Towards arborne renote sendng of water quaity in the Netherlands Valiadation and error
andyds[J]. Photogrammetry & Renote Sendng, 2002, 57:171 - 183.

[26] Peter Hink , Tommy Lindell , Catherine Oglund. Sdidicd andydsd hypergectrd datafromtwo Svedish Lakes[J]. The Science of Totd En-
vironmernt , 2001, 268 :155.

[27] YenHoong Gn K,Tech Koh S, Lin | |, e al. Applicaion of Sectrd Sgnatures and Qolour Ratio to Edimete Chlorophyll in Snggpore’ s
Qoagd Water[J]. Eduarine, Goagd and Shelf Stience, 2002, 55:719 - 728.

[28] . [J]. , 2000, 19(4) :273 - 276.

[29] David Doxaran, Jean-Marie Foiddfond, Samartha Lavender , e al. Sectrd dgnature of highly turbid water gpplicaion with SFOT data to
quantify sugended particulate matter concentration[J]. Renote sensng of Environmental , 2002, 81:149 - 161.

[30] RichardL. Usng MODIS Terra 250m imagery to mgp concentration of tota sugpended matter in coagad weters[J]. Renote sendngof Environ-
ment , 2004, 93:259 - 266.

[31] Helweger FL , Shioser P, Ldl V, & ad. Usd Sadlite imagery for water quality gudiesin NewYork harbor , Eduarine[J] . Goag and Shelf
Stience, 2004 , 61:437 - 448.

[32] Niklas Srombeck , Dondd C Herson. The dfect of variahility in the inherent optica properties on esimation of chlorophylla by renote sensng
in Svedish freshwaters[J]. The Sience of Totd Environment , 2001, 268:123 - 137.

[33] Zhangping Lee, Kenddl L , Carder. Aormption gpectrum of phytoplankton pigment derived from hypergpectral renote sendng reflectance[J].
Renote sendng o Environment 2004 , 89:361 - 368.

[34] FuanTsa. Derivaive Andydsd Hypergectrd Data[J]. Renote sendngdf Emnvironment , 1998, 66:41 - 51.

[35] ) ) v [J]. , 2001, 94(2) :16.

[36] Yurpeng Wang. Weater qudity change in reeenoirsof Shenzhen, China: detecting udng landsat/ T Daa[J]. The Stienced Totd Environ-
ment , 2004 , 328:195 - 206.

[37] 7 , . SFOT - [J]. ,



310 18

1999, 14(4) :17.
[38] , , , . NOAA [J]. , 2002, 25(1) :16.
[39] Qaoling Chen, Zhang Yuanzhi. The role of renote sensing techrology in the BU water framenork directive(WFD) [J]. Environemint Science &

Rolicy , 2004 , 7:267 - 276.
[40] S. Koporen, J. Pulianinen. Anadlydsd feasile of multi - surce remote sengng observation of Chl-a nonitoring in Fnish Lake[J]. totd Enwvi-

ronment , 2001, 268:106.

[41] Tiit Kutser. A hypergoectrd node for interpretation of passve optica remote sendng datafrom turbid lakes[J]. The Science df Tota Environ-
ment , 2001 , 268(3) :47 - 58.

[42] Richard L Miller. Hfect of sugpended sedmentson corad gronth: Bvidence from Renote Sendng and Hydrologc Moddling[J]. Renote Sendng

o Environment , 1995, 153(3) :177 - 187.

[43] , , . [J1. , 2003, 40(2) :1- 9.

[44] Dana R, Kader, e al. Modding measurement and satellite renote sendng of hiologically active condituentsin coast water[J]. Marine Chenr
igry, 1996, 53: 131 - 145.

[45] Rechard D Heder , Nils RB Olsen, TimJ Mdthus, & al. Qoupling remote sendng with comrputationd fluid dynamic nodding to edimete lake
Chl - a concentration[J]. Remote sendng of Environment , 2002, 79:116 - 112.

Advance in remote snsing o lake water quality*
ZHANGBo'?? | ZHANGBa* , HONGMei? , DUAN Hongtao® ,SONG Kai-shan® , WANG Zong-ming*
(1. Northeast Ingtitute d Geography and Agriculture Ecdogy, CAS, Changchun 130013, China;

2. Environment and Resource Cdllege d Jilin University, Changchun 130026, China;

3. Graduate Schod o CAS, Beijing 100049, China)

Abgract : The lates developments of the renote sendng of lake water quality , such as the mathematic methods for the renote
sendng of water quality nodd , the water qudity indicatorswith the nog sensble wave band and gpplicationsof TM , SFOT ,
MODIS, MERIS, AVHRR, CASl ec. , the stellite sensors and the airborn renote sendng, as well as reasons and ol ution
which probably result in the errorsdf renpte sendng of the lake water quality modd , are explicated and analyzed. It can be re-
garded as the nogt conplex and rorrlinear black-box modd for the dfect of several conponents in lake water on each other.
Thus it isthe nogt useful for the renote sendng of water quality smulated by Bp ANN. And the sendble band , the ultra- pec-
trum aswell aswave bands clearly asociated with water quality indicators should be sdlected and sudied. A good way of mak-
ing the remote sendng of lake water quaity become a practica nonitoring method is that water quality remmote sendng mug be
combined with the aguatic eologica problems. As a nonitoring tool , it would be combined with the agae digribution in water ,
the nutrient trangportation nodd and the lake water quality nodel. The ultrar pectrum data is seldom used in China, because
the band width for the water quaity nonitor of sengor is not very suitable in China. We should develop the water quaity serr

rs by ourslve.

Key words: lakes; renote sendng of water quality ; eutrophication
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