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1 CBERS2
Tab.1 Parameters of CCD on CBERS-2

CCD

/ 1: 0.45~ 0.52 Hm
2: 0.52~ 0.59 Hm
3: 0.63~ 0.69 Hm
4: 0.77~ 0.89 Hm
5: 0.51~ 0.73 Hm

8 bit
113 km
5812
( ) 19.5m
(- 32~ +32)
8.37
2
2.1
: (Tsp'
(Tsim) " ,
(s 24 7 ,
( )
« ( )
»
TLI( YY) = 2 Wie TLI() (1)
£
cTLI(X) ;Wi
J ;TLI(j)
j
a Chla , J
R'2
W, = = (2

2R
i1

‘R, j Chla
sm
( ) 0~ 100
() :TLI
(2)< 30, ;30 STLI(Y) <50, ;TLI

;50< TLI( X) <60,
; TLI(2)> 70,

(2Z) > 50,
;60< TLI( X)) <70,

TSIu
2007 7
a(Chla)
(TP) (TN (sD)
(CODwn) ,
Chla 2
2 In( (hla)

Tab.2 Linear Correlations Betw een In( Chla) and
Other Water Quality Parameters from Monitoring

States of Lakes in Wuhan

R2

In(Chla) = 0.867 2 In(TP)+ 0.2599
In(Chla)= 1.2004 In(TN)+ 0.266 5 0.4732
In(Chla)= — 1.9423 In(SD)+ 16965 0.7242
In( Chla) = 2. 404 6 In(CODy,)— 1.8207 0.377 7

0.496 9

Tsin 7, a , 0~ 100
TSIn= 100 , Chla 1 000
mg/m’, TSIv=0 , Chla 0. 1 mg/
m’, Chla 25 , TSIu
10, :
TSIn( Chla)= 10x% (2.46+ In(Chla)/In(2. 5))
(4
2 (4)
TSIu

TSIu(Chla)= 10x (2.46+ 1.091 In(Chla))

(5)
TSIn(TP)= 10%(7.109+ 0. 946 In(TP))

(6)
TSIn(TN)= 10 (4. 934+ 1.310 In( TN))

(7)

TSIu(SD)= 10 (4.311- 2.120 In(SD))
(8)
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TSIn(CODwa) = 10 x (0. 473 2
TSIn( ),) = Y, Wi TSIu(j)
+ 2,624 In(CODwY)) (9) e
= M
, n( Chla) 0.325 5 TSIw(Chla)
e W +0.161 8 TSIu(TP)
Tab. 3 Correlation Coefficients R} and Weight Values + 0.1540 TSIu(TN )
W; Between In( Chla) and Each Water Quality
Parameters of Lakes in Wuhan +0.2357 I8Iu(SD)
e +0.1229 TSIu(CODw)  (10)
R? 1 0.496 9 0.4732 0.7242 0.3777 4
W; 0.3255 0.1618 0.1540 0.2357 0.1229 s
3 W (. :
2
4 ( )
Tab.4 Trophic State Index of Lakes in Wuhan
TL1 TLI TLI TLI TL1 TLI
(200%07)  (Chla) (TP) (TN) (SD) (CODwy) (2)
3 68. 90 51.34 51.06 60. 04 57. 60 59. 83
3 65.12 47. 66 42.20 55.78 50. 40 54.75
3 62.75 50. 46 45.57 55.78 52.18 55.17
3 58.32 47.43 47. 06 57. 80 46. 96 53.30
3 74. 62 84.42 64. 82 60. 04 63.53 69. 89
3 78.90 60. 60 60. 75 72.50 61.77 69. 52
3 79. 19 66. 72 61. 81 72.50 59.72 70.52
3 76. 83 64.34 61.81 72.50 56.78 69. 00
3 24.60 41. 54 27.58 35.98 37.90 32.11
3 60. 56 47.31 62. 30 56.97 67.17 58.65
3 35.23 46. 46 68. 45 57. 80 62.18 50.79
3 43.20 43.48 51.17 47.06 58.19 47.22
4 49.72 47.08 53.08 32.62 42.20 44. 85
1# 3 54. 14 66. 18 62. 83 64. 19 69. 58 61. 69
2# 3 60. 15 67.36 65.71 65.37 69. 27 64.52
3 54. 14 73.42 75.58 59.57 69.91 63.78
3 44.15 45.09 42.86 50. 67 47.48 46. 04
3 59.72 55.58 55.50 62. 54 69. 00 60. 20
4 53.39 47.88 50.35 35.68 44.43 46.75
3 36.59 44.79 40. 00 43. 11 40. 10 40. 40
1# 3 36.59 32.54 38. 88 35.98 38.05 36.32
2# 3 32.16 32.54 37.98 35.98 37.22 34. 64
3 32.16 41.32 39.17 31.86 41.82 35.84
3 32.16 32.54 34.41 26. 39 35.41 31.61
3 32.16 33.09 35.96 25.45 36. 06 31.79
3 32.16 54.33 45.04 41.09 51.22 42.17
3 32.16 44.79 38.59 37.55 49. 89 38. 64
3 32.16 43.30 40.77 37.55 43.43 37.94
3 32.16 43.99 40. 00 37.55 42.76 37.85
3 32.16 43.30 44.09 39.24 44. 49 38.98
3 36.59 44.79 39.73 43.11 44.31 40. 88
3 32.16 54.76 57.61 41.09 49. 89 44.02
10 56.72 52.15 55.90 39.24 41.11 49. 81
10 44.15 60. 01 56. 67 44.20 47.58 49.07
3 64. 85 55.28 56. 67 62. 54 43.00 58. 80
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4
TLI TLI TLI TLI TLI TLI
(2007:07)  (Chla) (TP) (TN) (SD) (CODy,) (%)
9 69.97 69. 06 60. 19 70. 10 57.53 66. 81
9 68.71 69.33 59.73 71. 67 57. 81 66.78
9 70. 95 59. 86 67.43 65.37 57. 11 65. 59
4 42.59 45.38 44.67 50. 67 47.99 45.92
3 49.61 44.63 46. 58 50. 67 47.99 48.38
3 55.18 49.02 49. 60 49.21 59. 62 52. 46
3 46. 44 49.02 49.08 57. 80 49.94 50. 37
3 48.45 44.63 45.92 47.84 45.89 46.98
2 61.71 53.93 62.35 65.37 51.48 60. 15
2 69.27 55.96 61. 86 61.50 60. 07 63.01
2 69. 80 55.08 54. 65 67.27 56. 82 62. 89
2 63.70 54.10 63.73 62. 54 52.48 60. 49
2.2 5~ 10
2.2.1 #RERHMERE
2 2 3
2
31
9% 9 , ,
) 9%x9 5
; TLI(),)" = 197.45 InB1+ 242.43 InB2
’ - 407.98 InB3+ 81. 00 InB4
1~ 4
: ~ 639.59 (11)
3 2
R’=
( ) ’ Q 513, P< 0.000 1
2 2
Z #*®
4 3 5 TLI(Y)
Tab.5 Results of Multivariate Regression
. , and Variance Analysis
2.2.2 RRHA d
r £ (> 1)
) TLI(Y) ¥ - 639.59  205.31 -3.115  0.003
, , In(B1) 197. 45 78. 59 2513 0.016
| 4 In( B2) 242 43 76.95 3151 0.003
In( B3) - 407.98 80.31 -5.080 < 0.0001
, In( B4) 81 27.76 2.918  0.006
R2 R2
0.513 0.467 8. 541
’ F
, 1~ 4
4 3231 808 11
42 3 064 73
46 6 2%
P (Prob> F)< 0.000 1
2
, 7 ., 3.2
46 TLI(Y)
( + ) ,
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ESTIMATING TROPHIC LEVEL INDEXES OF LAKES IN
WUHAN BY USING CBERS-2 IMAGE

1 2 1 . .1 2
HE Bao-yin , LIANG Shengwen", DING Chao, YANG Xias-qin , Hu Ke
(1. Institute of Geodesy & Geophysics, Chinese Academy of Sciences, Wuhan 430077, Ching;
2. Wuhan Environmental Monitoring Center, Wuhan 430051, China)

Abstract: A study case for retrieving trophic level index of water body of lakes in Wuhan, Hubei Province,
using CBERS-2 images data was presented. The aim of this study is to evaluate the probability of CBERS-
2 images data on estimating the eutrophic level of inland water. A t first step, the “real” T LI ( both aggrega
tive trophic level index ( TLI) and revision carlson index ( TSIM) ) at the observation spots of some lakes in
Wuhan were calculated using the monitoring water quality data. In the mean time, the mean grey values of
a 9% 9 pixels sampling window for bandkband4 at the corresponding spots were obtained and calculated
from the CBERS-2 image which had been taken radiometric calibration and geometric correction before-
hand. After that, an experience inversion model for T LI had been built through multivariate regression w
sing the mean grey values of each band as independent variables. Finally, the T L1 of all water bodies were
inversed with this model and a map for its spatial distribution was drawn up. Results demonstrate that
there are good correlation relationships between the natural logarithm values of TLI and spectral reflee-
tance of CBERS-2 image, the square regression coefficients (Rz)is about 0. 51. The distribution of inversed
TLI of the lakes fixes the reality quite well. T his might provide us a cheap way for monitoring inland water

quality since CBERS-2 images data can be obtained freely from many data delivering centers in China.

Key words: trophic level index; remote sensing; lake; CBERS-2



