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Correlations Between W ater Q uality Indexes and
Reflectance Spectra of Huangpujiang R iver

GONG Cai lan, YIN Qiuy, KUANG D ing bo
(Shanghai Institute of Technical Physics Chinese Acadany of Sciences Shanghai 200083, China)

Abstract This study was conducted to establish correlations betwveen reflectance spectra and water quality
indexes of the Huangpujiang R iver of Shanghaj sampled in August and Novenber of 2002. 31 typical stations
were selected to measure the spectral reflectance and 9 water quality parameters were analyzed for every
measured stations including Total Phosphorous (TP), Total Nitrogen (TN), Chanical Danand Oxygen with
potassium pemanganate (COD,,) and with chranate (COD.), Dissolved Oxygen (DO), Biological Demand
Oxygen (BOD,), Suspended Sediments and Turbidity. W ith significant correlation between the nine water
quality indexes TN and suspended sedinent concentration were selected, then the papermainly analyzed the
correlations between the two water quality indexes and the nomalized reflectance its logaritm, derivative
spectrum, and the ratio of spectral reflectance at different bands The characterized bands were analyzed for the
two water quality paraneters with single band nomalized spectral reflectance and the first derivative reflectance

and the linear models were built between the water quality parameters and the spectral reflectance ratios of
different band, all these models had the good correlation coefficient of more than 0 75 between the two
paraneters and the spectra reflectance
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Fig 1 Sketch map of the location of 31 measuring points
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Table 1 Upper and lower values of the ten water quality
indexesmeasuring from two experiments

in Huangpujiang R iver

KB AR B Z 5 1
K /C 14. 8— 30
W /D 30— 257
BIFWIKE /mg/D 4. 2— 110
NH, N /@mg/D 0.33— 1. 84
TN / @mg/D 1. 24— 4. 32
TP/ (mg/D 0. 106— 0. 536
DO /mg/D 0. 7—8. 2
BOD; /(mg/D 1. 9—10. 3
COD, /mg/D 8— 43
CODy, / (mg/D 4.8—8.3
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Fig 2 Nettymap of the correlation among seven water quality indexes
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Fig 3 The spectral reflectance of 31 points in

Huangpujiang R iver
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Fig 4 The correlation between two water quality indexes

and the nomalized reflectance
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Fig 5 Linearmodels between the water quality parameters and the nomalized spectral reflectance at the diagnostic wave bands

(a) Total suspended sediments (b) Total N itrogen (TN)
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Fig 6 Firstderivative of the nomalized spectral reflectance
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Fig 7 Relationship between the two water quality indexes and the first derivative spectral reflectance
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Fig.9 Relationship between the suspended sediment content

and the ratio of the different band spectral reflectance
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Fig.10 Relationship between the TN and the ratio of

the different band spectral reflectance
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Table 2 Linearmodels between the spectral reflectance ratios and the water quality param eters
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