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Remote sensing study of main waterbody pollution
in Changjiang delta region

HE Long-hua', YANG Jin-gen®
(1. Nanjing Institute of Geography and Limnology, Nanjing 210008, China;
2. The Sixth Brigade of Geophysical Prospecting, Nanjing 210016, China)

Abstract: With the rapid development of our economy, water pollution is becoming more and more of public concem. Remote sensing
technology has proved to be a fast and economical method in monitoring the water environment. In general aero infrared photos or
Landsat images or hyperspectral remote sensing or space micro-satellite data are used in monitoring urban and the suburbs
environment, but these data are costly and hard to be found. To normal water, NOAA/AVHRR ch2 — chl <0; but in eutrophication
water ch2 — chl > 0. This band combination can be a discerning signal of normal water and abnormal water. Since different polluted
water bodies show different hues, temperatures, and transparency, the three are indicators of water physical status and are integrated
into one indivisible part. So the NOAA/AVHRR images are used to measure hue, temperature, and transparency, in order to discern
the different pollution level of water bodies in the Changjiang delta region by remote sensing. Based on ratio composed images of
NOAA/AVHRR and HLS wansformed images, the Changjiang delta region main water body quality is studied in this paper. The
result is verified by Taihu Lake water survey data and Shanghai aero-remote sensing investigation data, and the water quality types can
be identified by digital values. Our research shows that the NOAA/AVHRR based method has the advantages of continuous monitoring
and researching on large-scale water body pollution. This research also makes clear the large scale distribution of the Changjiang delta
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region main water body quality and provides evidence for macroscopically monitoring of water quality. The NOAA/AVHRR. method
has the merits of large scale, being continuous, and cheap in cost, it is suitable for use in regional monitoring of water quality
continuously . This merit can not be replaced by the aero infrared photos, Landsat images, or hyperspectral remote sensing. But on the
other hand, we must point out that it also has the disadvantage of low resolution. In this study, due to the low resolution, a lot of
abnormity of data occurred in Shanghai, Suzhou, Wuxi, and Changzhou, but their precise locations are hard to be made out. In real
environment monitoring application, the aero infrared photos, Landsat images, hyperspectral remote sensing, and low resolution

images should be used together to obtain their best results.
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Tab.1 Interpretation characteristics of transformed image

R KE B US| TR E % AR
bright blue grayness Yellow Sea, Hangzhou gulf, normal water of Changjiang middle water
BRES KITH IR B K ITAL X B I5 ik
gray blue south Changjiang near shore, Yellow Sea near shore, light-polluted in north Changjiang branch
BRE KM KL ORGSR o B 5 Sk i
blue gray main Taihu, medium polluted in south Changjiang river mouth
KM RE KIL O E RS M E R R . A E W B A E
REt - A LB RS ER SRk
light green-green high polluted in Northwest Taihu, south Changjiang river mouth, south Hangzhou gulf, Gehu,

Taohu, Shijiuhu, Guchenghu , Nangihu, Yangchenghu, Chenghu, Dianshanhu

B M grass green, kelly
H A yellow

Tk ¥55K industry waste water
AT P R %15 Y X near shore bog polluted
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Fig.2 The RS image of Shanghai Huangpu River
and Changjiang River
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Fig.3 Taihu water quality in low water period
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Fig.4 RS image of Taihu water quality
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Tab.2 Data Changing rule of different water bodies

b5t &id 41 red £} green 4 blue BRI K
water type tone (ch2 — chl) (ch3) (ch4 + ch5) typical region
EXKE WX KL BE
normal waters bright gray blue 0 164 -170 54 Changjiang River, Yellow Sea
BWEMR BRE 0 162 " KILEE HILE
little turbidity blue gray Changjiang River, Yellow Sea near shore
BEER BRI B K 155~ 157 54 KA
light turbidity cambridge blue and blue gray north branch Changjiang River
R 9’3 0 130 ~ 152 5 K KRILERBE
medium turbidity blue gray Taihu, near bank Changjiang River
BEGR BIK KEF LA B ¥
light pollution green gray 38~ 138 ~ 152 54 northwest Lake Taihu, Yaohu
PSR Bt - K#ITEALE BB
medium pollution light green o-1 138 ~ 152 54 northwest Lake Taihu, Lake Yaohu
PSR £ PR #
high pollution green 0-~130 142 ~ 145 4 Lake Yangchenghu
RBETS B " P 2 9
extreme pollution yellow 134~170 130~149 * Lake Yangchenghu
Iobiss KRERBRE EMm KRR
industry potlution gray yellow and dark green ¥-1 71-130 38~49 Huangpu River, Shanghai
Tk #i5 s RERRE, 0.1 o130 a1 AR B

industry heat pollution  gray yellow and dark green

Huangpu River, Shanghai
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Tab.3 Main water body interpretation by RS in Changjiang River delta

EERE B SR GRL KA
mam water body tone in transformed water quality type
AT T - R R s BIRBITHERA 3HEAER2HK
Changjiang : Maanshan-Qixia green, blue gray . nip blight blue gray grade three, some grade two
KGR 1L - LB g EREMTEKE 3 RKFI 2 oK

Changjiang : Qixia-Chuishan
[CTLELL - TEBIBE

Changjiang : Chuishan-Jiangyin
AT - T

Changjiang : Jiangyin-south mouth branch
SNSRI 53

Changjiang : north mouth branch

B AH S

Hangzhou gulf
B 1

Hangzhou gulf: south shore
SETHITL.

Huangpu River

£y R Lake Gaoyou
JCHABAAL inner Lake Taibu

green, blue gray and blight blue gray
FREER PSR
main bright blue gray, side bluish green gray ,nip yellow

TERE SR et E SR K E A

open bright blue gray, side bluish green gray ,nip yellow
WREEREEREOEILEE

blue gray, light blue gray, bright blue gray.and edge yellow
2B RA

bright blue gray

Wk - KRG

olivine, blue gray

KREFBER HERE

gray yellow nip dark green, blue gray
LXK 8 bluish green gray

W K927 15 JK (1 blue gray, mp light blue gray

grade three and grade two

M 2 BRI T oK

main grade two, some grade one
2 ke 148K

grade two, some grade one
3K

grade three

1 457K 0 2 oK

grade one and grade two

3.4 KR s gk

grade three, four, little grade five
5.6 ke 4 oK

grade five, six, nip grade four

4 4% 7K grade four

4292 3 %K grade four nip grade three

iR Lake Gehu SR FHZEE main green, edge yellow 5 4% /K grade five

P B ERgO 5 4 Je 4 ok

Lake Yaohu main yellow. nip green grade five nip grade four

FH A L2y P yicl 4RI 5 MK

Lake Yangchenghu green gray , nip yellow grade four nip grade five

76 W FIRFTE 4 843 5 FoK

Lake Chenghu green gray, nip yellow grade four nip grade five

FELH# BIRHEHEE 4 R de 5K

Lake Dianshanhu green gray, nip yellow grade four nip grade five

£1F4 Ll gk BOR INEE A % 5 R 4K

Lake Shijiuhu middle green, green gray, edge yellow edge grade five, middle grade four

125 5 ) HEhERAS KA 59 4 ok

Lake Guchenghu main yellow, part green or green gray grade five nip grade four

A T T4 ERFIRERE 4 F3de 3 ok

Lake Nanyihu blue gray, nip light blue gray grade four nip grade three
SE M 1982.8
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