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Remote Sensing Monitoring of Water Quality in the Danjiangkou Reservoir
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(1. Key Laboratory of Aquatic Botany and Watershed Ecology, Wuhan Botanical Garden, T he Chinese A cademy
of Sciences, Wuhan 430074, China; 2. University of Chinese A cademy of Sciences, Beijing 100049, China)
Abstract: Danjiangkou Reservoir is the water source area of the Middle Route of the Soutlr to North Water T ransfer Project
(MRSTNWTP) . T hus, its water quality is of great significance to the project. In this study, we collected two H} 1A/B remote
sensing images of the Danjiangkou Reservoir in March and August, 2012. Combined with the in situ w ater quality data, retrieval
models were established to analyze three water quality variables quantitatively, including the chlorophyll a ( Chl_a) concentra
tion, total phosphorus (T P) concentration, and w ater transparency (SD) . T he results show ed that Chl_a and TP concentrations
were much higher in the mouth of Dan region and Han region of the Danjiangkou Reservoir during both the dry and wet sea
sons, w hile SD was lower than that in other areas. Principal component analysis of the 14 water quality indicat ors and the remote
sensing interpretation of LULC image in Danjiangkou Reservoir indicated that T P mainly comes from the domestic sew age and
urban wastew ater during the dry season, and from agriculture norr point source pollution during the wet season. T he retrieval re
sults of SD indicated that water loss and soil erosion in the upstream of Han River have negative effects on the water clarity of
the Danjiangkou Reservoir, resulting in a lower SD in H an region than that in Dan region. Sediment deposition caused by soil e
rosion may decrease the storage capacity of the Danjiangkou Reservoir and endanger the safety of the M RSTNWT P. The re
trieval results of Chl a were used to analyze the water tropic status in Danjiangkou Reservoir, w hich indicated that Danjiangkou
Reservoir was lightly eutrophicated in the mouth of the Dan region and Han region and some small water bodies. Thus, controk
ling the norr point source pollution in the upstream of H an River and ecological environment restoration should be implemented
for water source conservation in the reservoir.
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Fig. 1 Distribution of sampling sites in the Dangjiangkou Reservoir
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Table 1 General infformation of the collected remotely sensed images
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Fig.2 Flowchart of processing remote sensing images
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Table 2 Matrix of factor component of principal component analysis
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Table 3 Retrieval models of the three water quality variables from HJF 1A/ B remote sensing images
KR R L BLA T H % F

Chl_a/(Hge L) B2- BI Chl_a= 0.0244X + 1. 8382 0. 656 55.366
7K 41 TP/ (Hge L) (B2- B4) (InB2- LnB3) TP=0.0143X2- 0. 1634X + 9.733 0.679 29.614
SD/ m B2+ B3- Bl InSD= - 0.002X + 2. 7302 0.756 8. 841
Chl_a/ (Mg« L") B4 InChl_a= 0. 0017X - 1.2721 0. 808 122.289
FKI TP/ (Mg L1 InB31nB4 InTP= - 0.052X2+ 6.308X— 186. 648 0. 664 27.719
SD/ m B2+ B4 SD= - 7.936InX + 67. 402 0. 682 62.253

TE: B1 2 B4 A0 H TURAREE— SIS0 B, X AP BLE B R2 R F 2y AR I A 07 FR IR g R SR 5 VA SR

4 Chl_a TP SD
Fig. 4 Spatial distributions of model retrieval results for the three water quality variables (Chl_a concentration, TP concentration,

and SD) in Dangjiangk ou Reservoir
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Fig.5 Distribution of the T'SI( Chl_a) in Dangjiangkou Reservoir
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