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Remote sensing information extraction of hydrophytes based on the retrieval of water
transparency in Lake Taihu, China
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Abstract: There exists a phenomenon of different objects with a similar spectrum in the multispectral satellite images in Taihu Lake,
which is caused by an influence of suspended matter and algae. So, it is easy to classify the water into submerged vegetations area by
mistake. In this report, we firstly retrieved water transparency from Landsat TM image acquired on 15 July 2002. And then, the
following two types of decision trees were developed on the basis of the two vegetation index of RVl and NDVI: (a) a
transparency-assisted decision tree, (b) a non-transparency-assisted decision tree. Finally, the lake was divided into the following
three types: (a) the water area, (b) the submerged vegetation-dominated hydrophytes area, (c) the floating vegetation-dominated
hydrophytes area. The classification approach with transparency-assisted decision tree is a good choice to have a classification of
hydrophytes in Taihu Lake. We applied this approach into the Landsat TM image acquired on 15 July 2002. The classification results
showed that the submerged vegetation-dominated hydrophytes and the floating vegetation-dominated hydrophytes covered an area of
about 407.6 km’ and 82.2 km?, respectively.

Keywords: Aquatic vegetation; remote sensing; decision tree; transparency; Lake Taihu

KBEH KB 2m, B— MR AREKEN, SERUTE, KERERER, BRYKERS,
FHEAERE, EXRRERE, BT ABKEEES IR IUKEBAL K. WUk L
BREAYRMASAESAEL, ATUEBRITERSEKEESRENERRG, PN EEASHNK
FeIRALRIE. BT, B LG TR R BRI IKONOS Ml QuickBird™®), Hrar#k3 £ )ik TR & R
AR U0 Landsat ETMU VS35 EL 80 BUSh A T 91 0A K A A 0. A BRI, KB 5K &R

» THE HREEE S (BK2007261). EF G RR ¥ K2 (40671138) %0 H #1135 # i1+ £9 (2007BAC26BO1) B 4 ¥E B
2007-09-05 W fl; 2007-11-06 B, Tk %%, B, 1980 4£4:, B +-BF7E; E-mail: zhangshouxuan8@163.com.



RALE: K TRAKEVERIR KK A A E AT LR 185

FEXR¥Y], Stewart Fl Freedman!"I%¢ LB 5T T A IS AR BIH, RIUKBEDE ., ERRE. B
BEEFK RS KA RS AU REYRA BER W, HhKEEREEESFIER; Squires Z!'HA
oK A B A Yy BB K A B BE TR . B K AR o A S KRB R, R4 I K RS
REB T YR B UL/ B A B DRSS DAk i
BH BE VR S BB, @it Landsat TM P EBREMSR, ¥E
W R R BUK AR RIS RUK A B I = R 1 .

1 8

HEE 2002 4E 07 A 15 HAY Landsat ETM D EE IR K
HEAMFZ RS 1-5 1 7 3K, 8 1:50000 #b
FEE#TUTHRIE, B RIRER 0.39 Mot [FHxt
KMASEAT 7L, % 15 MRESE ). 13-15 HK
SRR, BLERES, NEHE2HRLUT, 15 AMTH
TR BT A0 TR AR KRS . BRI e,
FH GPS HEWHLICHE RSB, FHERA
(Secchi disk)7EAf #13 PH i i B /K A B9 A BE .

2 Kk

B KBS I EBOK KDL BK X B, EAEBOKIK, BKESERE (S DN H)ARK
R W, TEFERKK, SOKFEMEVEAARRE, REXBKEFEHEE DN H)HFTEARE, #HitaT iR
SERAEE. KIBERAIR, EABKEEER AR ()RITUKEE KRR )
FERHESOR = SR AR B (AR YY) K Y AEUR YY), BEGXPIRSRIK K AR = W) b
FHEER, RNBR=KEMOKE. DTGB E SRR EEHEE . LIFHEE0N E SHKEEHE)
() DN {H#RW R EASME. & 566 HSCR B R X R BB DN 8, B3 — K 2ZENEBER, &
BB E. SXMYER—ERBMRRE
&, BRI IR R K8 DN (EHEYE, H5

1 B

Fig.1 Distribution of the sample points

505

HBME, B PR APRERY: (1)K <300
BY T SRR b M A G RHAE S JSHUR R R, (2)1) I 30.0-50.0

I 50.0-70.0
170.0-90.0
>90.0

ETRAMYCIIFER 5 LR R, RIE %t
AR B IRRAR AT, B HEATRBE TR
2.1 B E
Aprg R FIRH T™ 1-3 BB, WA
TN BE 3 S SR K B A . SN S b TR £ SR A
MBA GIS %, £ SER, A 5EBRERHE
1Rm, icREAN RSN MRTHE, BEE
B A ER DN EEEAT 2R RS, HEBSFEE)
Bl S e BRI
SDD=142.50+2.38TM1-3.37TM2-0.55TM3 (1)
(R?=0.77, RMSE=8.24, N=15)
K, SDD FEBE (cm), TM1 . TM2 F) TM3 43 5| %
AN TM TEBBREKE 1, 2. 3 BEEMAIC DN A 22002 £ 7 B 15 B KSR A5 18] 540
{H, RMSE R iR % (em), N HEEAHL ()R HF Fig.2 Retrieval transparency using Landsat TM
HHEIHREA R 12%. BO)RXEHATFLAH ™ TR image acquired on 15 July 2002
BREAR, BB KMERE N f(E 2).




186 J. Lake Sci.(# 84 F), 2008, 20(2)

2.2 BUHHKRER

221 KX EAHEE TM BREHBUKEBTMLIHHEBRGE 1), W= HB(TMI, TM2, TM3)
FEHRE, MEEHEERK, HERBIYTE 09 LI L, TMS 1 TM7 ML R 0.9 BL L. &KiE(E
BRI 5 ERN, B&EHETM 3, 4, 5 BEBAT =2t a9

F | T™M KBIK AR IT& B Bn A2 g B A R 2K

Tab.1 Standard deviation and correlation coefficient between TM band 1-5, 7 in Lake Taihu water image pixels

XA ™ 1 T™ 2 T™M 3 ™ 4 T™ 5 ™ 7
™ I 1.000 0.968 0912 -0.597 -0.443 -0.240
™2 0.968 1.000 0.945 -0.509 -0.354 -0.156
™ 3 0.912 0.945 1.000 -0.343 -0.121 0.113
™ 4 -0.597 -0.509 -0.343 1.000 0.918 0.745
™S -0.443 -0.354 -0.121 0918 1.000 0.938
™7 -0.240 -0.156 0.113 0.745 0.938 1.000

HH B X 10.747 11.483 11.394 3.188 3.792 3.172

222 X RENAHE BEREFXUMESEURKESHRIIENBYRBNTER, ERIEFR
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FHKAAE BB BEIE 2 RVIVIR/Red) ¥ NDVI((NIR-Red)/(NIR+Red)(F 2, # 3);, GREH, ENK
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Tab.2 The statistical results of the three types on RVI image
e 3] B/AMHE B ME EE BRR/MANE RS BB EH(%)

Kk 0.247 0.306 0.280 0.016 95.17
DlKAR B 0.337 0.435 0.388 0.025 95.95
EAUR ik 0.522 1.285 0.827 0.202 95.90

#3 =MYRRAE NDVI ERIHER
Tab.3 The statistical results of the three types on NDVI image
e BUME BKE B R BREB/MARR S SH S BE HHI(%)

Kik -0.600 -0.507 -0.564  0.019 96.36
DK B -0.4838 -0.387 -0442  0.025 95.77
TR R -0.287 0280 -0.107 0.116 95.53
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Fig.5 Hydrophytes classification result (including water body, submerged vegetation-dominated
hydrophytes and floating vegetation-dominated hydrophytes), using the following vegetation
index only based on the image pixel statistical feature: (a) RVI vegetation index; (b) NDVI
vegetation index
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Fig.6 Hydrophytes classification result (including water body, submerged vegetation-dominated
hydrophytes and floating vegetation-dominated hydrophytes), using the following vegetation index
only based on the transparency and the image pixel statistical feature: (a) RVI vegetation index;
(b)NDVI vegetation index
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Tab.4 Comparison between the result data from the two approaches

PAGL/K B 0 £ 38 URHEECh SN
TKA A B (km®) KA (km®)
FE—(ERES S APER) 407.6 82.2
HEZ(LEHES 50N LIRER) 493.7 114.6
F 5 BT RVIEFIREER #6 T RVI MIERAEEIEN T RGFRELH
Tab.5 Error matrix of classification Tab.6 Error matrix of classification based on RV1 and
based on RVI water transparency
LhRAR LR \
& 7] it
PRER Kk wokeee mormm ARER Ko vk woram
7k 254 2 0 256 Kk 253 3 0 256
DlkkHs 82 174 0 256 Pk 37 214 5 256
FrEg 9l 8 157 256 PR 43 2 211 256
Bt 427 184 157 768 82it 333 219 216 768
* $.5> HHE 1% =76.2%, Kappa=0.643. * (0528 ¥ = 88.3%, Kappa = 0.824.
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AP T R R IEAT KK A MR B — R BT O Bk, R AR F 2002 45 7 A 15 HEY
Landsat ETM D EBHREAR, S5REWEKBPLIIUKEBN FFHKAEEBEL 407.6 km?, LURHHEHEA
F a9k A Y 82.2 km’.
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