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Fig. 1 Location of Shenzhen’s three major reservoirs
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Table 1 Features of Shiyan reservoir, Tiegang reservoir and Xili reservoir
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Table 2 Water quality parameters of typical
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water samples
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Fig. 2 Water reflectance of typical water samples
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Fig. 3 Absorption and scattering coefficient of

oxygen—consuming organic
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(a) The reflectivity before and after the atmospheric correction,

and measured values of water
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(b) The reflectivity before and after the atmospheric correction,

and measured values of vegetation
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Fig. 4 The reflectivity before and after the atmospheric correction, and measured values of vegetation and water
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Fig. 5 Land and water separation results of image on January 25, 2019
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(a) COD,, concentration inversion results and (b) COD,,, concentration inversion results and verification point
verification point distribution on March 11, 2018 distribution on May 12, 2019
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Fig. 6 COD,,, concentration inversion results and distribution of verification points
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Table 3 Statistical comparison of measured values and model values

H it S 5 G SEIAE S A H 1 S 1 G SCIAE A
1 2.1 239 4 3.2 3.59
2 2.0 1.87 5 8.1 13.54
3 15 1.29 6 22 1.25
4 1.8 1.64 7 2.1 1.63
5 15 1.88 8 1.7 1.12
6 1.3 1.37 9 1.7 1.25
7 5.1 3.91 10 26 2.83
2018 4F
8 15 1.26 11 1.7 2.36
3A11H
9 1.9 2.24 2019 4F 12 1.6 1.93
10 3.8 3.46 1A25H 13 2.1 2.87
11 1.4 1.66 14 15 278
12 1.1 2.07 15 1.1 2.64
13 2.1 242 16 1.6 1.85
14 1.4 1.22 17 2.9 8.27
15 1.4 1.64 18 52 8.54
1 2.7 2.65 19 1.9 1.67
2019 4F
2 42 9.14 20 1.0 0.85
1H25H
3 7.4 8.91 21 1.1 1.34

KGR E RER . X222 RE 13 Z03 54 0.464 mg/L F12.220 mg/L, 2019 4E () 56 1F
D7 122 RMSE 1B Rk SO A5 RURS B (ARt o o, 17 S SRR, T TN ES R, &
SEAE SRR A R PR SC R (E7), SHE L, 17 5L ALRK L, B RKRK
e RER 40518 0.832F110.815, RMSEX MR 2, AKBUAREES, WE 8 iR, MEBIRDR



R 5 A —5 WEV SR IR T K & COD,, He B 25 A HEAE 1569

FEVEM KA, AL TR R4 PR K R G 24
BEAH, COD,, 523 25 5 19 25 0] B 5 5 PR o —
H, HEREER, BT AR A MR KR
BIPEAHRAE, AR SHERHLER & EE 57 /Y COD,, i
R A AR dy i 1 A EL A AR R SR TR A
AR o 56 UE 245 5 2 BH 7S SO ST 114 38 JRk iz T S AR
DA, BER HAEGRYITE 3 KUK FE Y COD,, e i
S, R

51 ZTESHEFE

K9, BYI3KIKIECOD,, Bk A,
Z RV BEA LI Y, A R AR AL S B v A
P XM — % h 14.1—17.6 mg/L,  WEAH 7] DLk
$24.0 mg/Lo 3 KIKPERAK . A KEMERME S
A TR A AT R XA B R A LTS
e TR B, COD,, e 30 B I 28 1k
(19 (a). (e))o BRBd/KIEZALE f#S B /R COD,,

_____ y=0.6686x+0.6885
R=0.8317
y=x

WHAE/(mg/L)
Eth b et
wn o Wno

bl 93
W W A
(=R R}

o5

COD,, # FE S MIME/(mg/L)
(a) 201843 H 11 H
(a) March 11, 2018

W, BEJEEVIR M. PRI PEVEIE, &
SRIEIL S A1 a K PR AR, H A7 o 7K 2 EE Ak K
JHEWT, 32 B LTS G KRR BEOIF R A7 H K % .
VU R 7K P2 S B AR RN JLAL COD,, KB , 733
(5 ZRVDM H P A SR AL . TR 3 KOK v,
T Yo 10 AR K R SR K B, 4k b 2K 26 R T K
JE AR I T YR I DA AT
®4 FHEREESLMNENRE
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Table 5 Maximum and average COD,,, concentrations of

the three major reservoirs in Shenzhen

H I RAA/ (mg/L) XA/ (mg/L)
2018-03-11 28.54 3.16
2018-07-28 9.96 1.61
2018-10-27 25.97 2.12
2018-11-29 26.74 3.25
2019-01-25 26.72 2.03
2019-05-12 15.44 2.27

(a) Google Images of Shiyan Reservoir on Sep. 29, 2018
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(b) Image after the demolition of illegal
buildings on Jan. 17, 2019
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Fig. 10 The demolition of illegal buildings in Shiyan Reservoir Protection Area
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Study of spatial—temporal characteristics for COD,,, in Shenzhen
reservoir based on GF-1 WFV
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XIONG Longhai',LIU Yongming'
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2. Guangdong Engineering Research Center of Water Environment Remote Sensing Monitoring, Guangzhou 510275, China;
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Abstract: Permanganate index (COD,,,) is an important water quality parameter to reflect the degree of organic pollution. At present, the
retrieval of organic pollution by remote sensing technology is mostly based on empirical models and requires considerable manpower for
data collection. Meanwhile, it has time and space limitations because it cannot process each image under different imaging conditions
adaptively. The integrated water quality index, CDOM, and DOC of the inverted parameters are not water quality indexes. Thus, they cannot
be directly used for actual water quality evaluation. Therefore, a novel quantitative remote sensing technology method for the retrieval of
water permanganate index with clear understanding on mechanism is proposed.

The method based on the radiation transmission process of electromagnetic waves and the characteristics of the water body in the study
area consider the three major water quality factors of suspended sediment, chlorophyll, and oxygen-consuming organic, analyze the
absorption and scattering coefficients of oxygen-consuming organic matter, and separate the contribution of the water column to the remote
sensing signal from the effect of the bottom. The diffuse extinction coefficients (c) of water quality components are expressed as functions of
in-water absorption (@) and scattering (). Finally, the concentration of COD,,, was derived with the remote-sensing reflectance below the
surface (7).

The experiment on the GF-1 Wide Field of View (WFV) imageries of the three major reservoirs in Shenzhen shows that the model
method is reliable with overall accuracy of R*=0.832 and RMSE=46.4%. The spatial—temporal characteristics of the three major reservoirs
in Shenzhen during 2018—2019 were investigated. The overall COD,,, concentration of the three major reservoirs is low with average
COD,, concentrations of less than 4 mg/L; it is affected by mild organic pollution. No pollution diffusion occurred at the junction of the
reservoirs, and the peak concentration mostly appeared near the residential areas at the reservoir corner. The highest hotspot was observed in
spring and autumn, whereas the lowest was in rainy summer From March 2018 to May 2019. The water quality improved, consistent with
the background of Shenzhen’ s special water treatment activities in 2018. The core of reservoir water quality protection is recommended to
control external pollution and avoid the input of pollution sources during the flood season.

A distinct advantage of the models is broadly applicable due to their physical basis, which satisfied the application requirements. The
model solving method is based on the inherent optical properties of typical water bodies in Guangdong Province, and these properties have
seasonal variability. The seasonal variations of inherent optical properties of water bodies can improve the stability of the model. In addition, the
spectrum of shallow waters is affected by the depth and the reflection at the bottom. COD,,, concentration inversion from satellite data with more
spectrum bands remains underexplored. The RS scheme used in this study can not only provide support for inland water resource development and
policy formulation in Shenzhen, but also a valuable reference for the evolution of inland water organic pollution in other regions.
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