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Spatiotemporal monitoring of total nitrogen and ammonia nitrogen in Danjiangkou reservoir

LIU Xuan'?, ZHAO Tonggian', CAI Taiyi*’, XIAO Chunyan', CHEN Xiaoshu', ZHANG Wenjing'

(1.School of Resources and Environment, Henan Polytechnic University, Jiaozuo 454000, China; 2.School of Surveying and Mapping and
Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The quantitative inversion of water quality index content could clarify the spatiotemporal distribution characteristics, migration,
and transformation laws of water quality indexes. This study focuses on the Danjiangkou reservoir, the source of the middle route of the
South—to—North Water Diversion Project. Based on the reflectance of different band combinations of Sentinel-2 remote sensing images,
combined with the total nitrogen (TN) and ammonia nitrogen (NH;—N) water quality monitoring data of the sampling points in February
2016, we established a BP neural network model to invert the TN and NH3=N contents from 2016 to 2020 in order to analyze the
characteristics of spatiotemporal changes of the TN and NH3;-N contents in the reservoir area and to explore the factors affecting the
changes. Our results showed that the fitting accuracy of TN and NH;—N in the constructed BP neural network model was relatively high, R*=
0.863 and 0.877, respectively, which was suitable for remote sensing inversion research of TN and NH3;-N in the Danjiangkou reservoir.
The water quality of the Danjiangkou reservoir had shown an overall improving trend from 2016 to 2020. The NH;—=N content had been in
line with Class I water quality standards, while the TN concentration had been between Class Il and IV water quality standards. The
results show that the BP neural network model based on sentinel-2 MSI image bands is suitable for the remote sensing inversion of the TN
and NH;~N concentration. It could provide technical support for the improvement of the water ecological environment and water quality
supervision of large lakes.

Keywords : Danjiangkou reservoir; Sentinel-2; BP neural network; total nitrogen; ammonia nitrogen; spatiotemporal change
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Figure 1 Location of water source area in the middle route of South to North Water Diversion Project
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Table 2 Changes of TN and NH;=N in 2016, 2018 and 2020

KRR Sl BUMEMIn K Max/ t'i H Proportion/%
Water quality index Year (mg-L™") (mg-L™") IS IES m& V2 VES
TN 2016 0.820 1.230 0 0 41.30 58.70 0
2018 0.747 1.204 0 0 70.68 29.32 0
2020 0.639 1.174 0 0 73.49 26.51 0
NH;-N 2016 0.002 0.067 100 0 0 0 0
2018 0.001 0.061 100 0 0 0 0
2020 0.001 0.060 100 0 0 0 0
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Figure 7 Temporal and spatial distribution characteristics of TN and NH3—N concentrations from 2016 to 2020
(0.665 nm) F1 B8 I £ &P B (0.842 nm )4 ™k B i A 7 KEREBGAR Z B = 2 MRS oAb B, B %

B R A JG , B2xB8 5 TN 7 & [l A1 54 1 F1 B3/B2 5
NH;—-N & (A P AE P B Be 1 v e, UG AT
HI B2xB8 Fll B3/B2 [y 2 Rt Kok A 3 1 i 5% i
SEERE AR5 TN M NHs-N B — @ Mett . giit
I3 R0 BP 48 R 28 A58 X TN A NHL-N A 2
TR 5 SRR A v T X SIS AR T A
A 2B, Sentinel-2 T2 (s H A 08 B9 11 oK J i
KUK JFE KA A TN FTNH;-N &5, B4R Sentinel -2
AP 118 B L AT DU T80 7K 28 Hh 4 TN i NHs—
N J2 3, {H i T35 B Sentinel -2 54 A B, B 2= 1] B 1)

http://www.aed.org.cn

DX FE 7K 39955 A K 3 9 TN A NH-N 5 g B4 55 B, B
TCIE ALY A K AGUE P R R bR, R BE
TR b 3R BT 4 22 5 H 78 TN M NHa—N 75 1 2 ] 1) 5
[

KIEEEFRMZRRARTRN, AR FEREE
18 3% 0 AH Y ERAR A A AR S A A Y
WFSE K BP0 2K ZE TN AT NH =N 25 9 32 2k
S IR AN A . TEREAE I B P, K
TN Fl NH;-N 75 B R 22 T a3, RFHT KR
IR AEAS KT A3, 8 BH A R A b T o505 7 75 s il
— 835 —



KA FREMEFH - E 385 - F5H

750975
% 0.900
7 0.825
: 111.66
111.63
&
~ ITRTEN
X . &
{%Q,d 32‘722 I 111.51 \ig\}’“
7. 11148 B

8 TN 5 NH:-N 2 EH @IEE
Figure 8 Longitudinal profile of TN and NH;~N concentrations
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