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Fig. 1 Schematic diagram of research area and site distribution
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Tab. 1 Statistics of basic water quality indicators at provincial boundary monitoring stations on the

main stream of Yellow River mg/L
Eicta p(COD) p(DO) o(TP) oF ) p(NH,-N) p(CODy,) p(BOD,)
FEEM min max  ave std min max ave std min max ave std min max ave std min max ave std min max ave std min max ave  std
KEE 001 1170 7.38 2,62 6.50 9.10 7.89 0.69 0.01 0.02 0,01 0,01 0.09 0.31 0.18 0.04 0.05 0.54 0.17 0.10 0.90 2,50 1.81 0.29 1.30 2.60 1.94 0.26
T 3,40 17.20 9.69  3.24 6.6012.50 8.55 1.44 0.02 0.37 0.08 0,06 0.17 0.61 0.29 0.08 0.05 1.41 0.28 0.30 0.10 3.50 2.08 0.52 0.20 2.60 1.23 0.45
FR¥E 6,00 21.50 13.60 3.38 6.0011.30 8,05 1.25 0,04 0.26 0.11 0.05 0.20 0.66 0.36 0.11 0.07 1,08 0.34 0.26 1.50 3.70 2.42 0.51 0.60 2.90 1.42 0,54
W 7.00 34.53 13.95 434 4.3011.90 8.34 1.74 0.01 0.38 0.08 0.08 0.32 0.66 0.44 0.07 0.08 0.74 0.31 0.19 1.70 3.40 2.58 0.41 0.50 3.40 1.95 0.61
#X 10,00 2500 15,43 2.62 4.4012.20 8,19 1.97 0.03 0.57 0.22 0.09 0.06 0.94 0.62 0.15 0.06 2.80 0.50 0.49 2.30 7.10 4.15 0.97 0.20 4.60 1.62 0.86
WA 10,00 27.50 13.99 2,49 4.4011.50 8,04 1.33 0.02 0.12 0.07 0.02 0.29 0.84 0.54 0.12 0.02 0.66 0.18 0.12 1.9010.20 2.66 1.10 0.60 4.60 1.91 0,68
=2 1.60 20.00 13.94 3.46 2.4012.90 9.34 1.99 0.02 0.45 0.12 0.09 0.34 0.95 0.63 0.11 0.11 0.49 0.29 0.09 2.00 3.30 2.56 0.28 0.33 2.90 1.37 0.58

FH 2,73 20,00 14.56  3.36

2.5013.90 9.69 2.37 0.02 0.59 0.11 0.09 0.40

0.90 0.65 0.11 0.16 0.59 0.30 0.09 1.90 3.50 2.52 0.33 0.28 3.50 1.59 0.91




5541 455 3 ARG A5 - 3 T K T A 28 AR AR AR AE 5 D R 23 B o 41 -
*x2 Z¥i Kendall EERRW S
Tab. 2 Parameters of seasonal Kendall trend test
My KB bR 4 Z r fEE Wz KRR T VA r JERZ]
NTES COD —0.01 —0.934 0 TG A B TV COD —0.05 —0.622 0 TC ] s
DO —0.14 —2.542 —0.19 BETF DO —0.35 —3.891 —0.3 FERFETHE
TP —0.04 —0.538 0 B Ry e TP 0.15 —1.440 —0.007 JCH a3
F —0.06 —0.723 0. 005 JGHH . fa 3 F —0.01 —1.105 —0.009 JoH @
NH;-N  —0.24 —2.623 —0.03 @& R NH;-N  —0.34 —3.719 —0.08 @EERBE K
CODy,  —0.20 —2.127 —0.08 HBEFRK CODy,  —0.09 —1.024 0 TC A G
BOD, —0.17  —1.595 0 JCHAmEH BOD; —0.25 —2.788 —0.15 EFRETRHK
JBE B V) COD —0.34 —3.320 —0.58 EERFETHE Il ity COD —0.25 —2.727 —1.37 BERET%
DO —0.01 —1.382 0 TCH] i e DO —0.29 —3.175 —0.32 HERETHE
TP —0.33 —3.195 —0.02 [EERETFK TP 0.22  2.170 0.02 W¥F LTI
F —0.27 —2.593  —0.04 AR F —0.01 —1.555 0 TC W s A
NH;-N  —0.21 —2.032 —0.01 B¥ NH,-N  —0.25 —2.711 —0.04 FERE K
CODy,  —0.01 —1.434 0 T6 ] I s CODy,  —0.21 —2.359 —0.1 WETFF
BOD; —0.39 —3.891 —0.24 BRI BOD; 0.07 —1.815 —0.09 @BFETKE
e S COD —0.02 —0.232 TEH g A COD —0.3  —2.807 —0.64 [EHERETH
DO —0.01 —1.471 0 Ty <k DO —0.18 —2.341 —0.041 BETKE
TP 0.21  2.053 0.01 W3 T+ TP —0.21 —2.024 —0.01 RETKE
F —0.24 —2.612 —0.07 BN T F —0.20 —2.260 —0.035 WETFH
NH;-N  —0.01 —1.640 0 Ty Sk NH;-N  —0.09 —1.036 0 iRy EE
CODy,  —0.23 —2.512 —0.13 RBE N CODy,  —0.091 —1.045 0 B RTY SR
BOD; —0.12 —1.313 0 TG A . BOD; —0.094 —0.475 0 T i #a #
At COD —0.08 —0.934 JCH g FilHe COD 0.01 —1.472 0 JCH G ks
DO —0.01 —1.429 0 TCH e 3 DO —0.01 —1.416 0 TC B Gk #
TP 0. 27 2.619 0.03 WRENE LIt TP 0.41 3. 890 0.05 mERE LI
F~ —0.18 —2.033 —0.02 BETFKE F —1.77 —1.936 —0.019 BETFRE
NH,-N  —0.09 —1.047 0 T NH;-N  —0.28 —3.090 —0.07 EZH
TR CODy,  —0.07 —0.841 0 TCH] e CODy, — —0.26 —2.878 —0.24 @EERENF
BOD, —0.24 —2.726 —0.16 EERETFE BOD; —0.19 —2.063 —0.10 BETFMK

JE AR T R B, L R e v R R R
TR 0. 24 mg/(L « a), KT Z ]
il DG 5 3 T R A ARl s TR
e, BOD; ¥ BE SR SR B 55, TR T i L RR B
TR Rl 5 R A R B TR B R A
0.15.0.24.0. 16 mg/(L » a), #4>uli s TP ¥
=S < SN L= NS RE v ) T2
A, B S Gk 0. 03, 0. 02
mg/(L + a),

FE 4 Hb 3% 7K 30 8% BT & A 1 ) (GB3838-
2002) " PRy B ] 304 A0 45 K R BR L 2015~
2019 41 5] 25 UK 03 48 b1 B Ax O FF A 12K A
) HANECILFR 3, i ak 3 AT, &3k W COD,
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WK TS Ge B e TAE IR A, I 848 XK 15 /K I
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Tab.3 Number of months with water quality indicators

failing to reach standard in provincial boundary monitoring

stations on the main stream of Yellow River
from 2015 to 2019

K A8 B AR T AN 5L
COD DO TP F~ NH,-N CODy, BOD;

I

KK 0 0 0 0 1 0 0
W0 0 2 0 3 0 0
BRIEW 0 0 2 0 1 0 0
bl 2 0 4 0 0 0 0
TR 3 2 24 0 8 2 0
4 R 1 0 0 0 0 0 2
[=17 S ) 1 5 0 0 0 0
il 0 1 A 0 0 0 0
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Fig.2 Pollution emission of main provinces along Yellow River
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Fig.3 Linear regression between natural factors and
main water quality indicators
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Analysis of Spatial-temporal Variation Characteristics and

Causes of Water Quality in the Yellow River Basin
ZHU Zhi-peng'*, SI Yuan', DONG Fei', GUO Wen-xian®
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water
Resources and Hydropower Research. Beijing 100038, China; 2. School of Water Conservancy, North China
University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: In order to explore the spatial and temporal distribution of water quality in the Yellow River basin and the
causes of pollution, the monthly monitoring data of 7 basic water quality indicators at 8 provincial boundary stations of the
Yellow River from 2015 to 2019 were systematically collected, and the spatial and temporal distribution characteristics
and trend changes of water quality of the Yellow River were systematically analyzed by seasonal Kendall trend test meth-
od. Based on the surface water quality standard, the status of water quality was evaluated and the main pollution indica-
tors were determined. The linear regression model was used to discuss the causes of pollution. The results show that the
spatial distribution characteristics of most water quality indicators are middle reaches = lower reaches > upper reaches.
The concentration values of water quality indicators at Tongguan station are significantly higher than those at other sta-
tions. TP concentration values at some stations in the middle and lower reaches of the river show a significant upward
trend, especially at Gaocun and Lijin stations. From the perspective of spatial variability, the poor water quality of Tong-
guan station is related to the convergence of several seriously polluted tributaries in this section. From the perspective of
seasonal variability, the seasonal distribution characteristics of TP concentration show that the non-flood season is less
than the flood season. Under the effect of rainfall erosion in the flood season, agricultural phosphorus carried by tributa-
ries flow into the river with the surface runoff formed by rainfall, resulting in the increase of TP concentration. The sea-
sonal variation of NH,;-N concentration in flood season is less than that in non-flood season, which is strongly correlated
with air temperature. Higher flow rate and air temperature in flood season contribute to the dilution and degradation of
NH,-N.

Key words: spatial-temporal variation of water quality; seasonal Kendall trend test; pollution causes; the Yellow

River basinn
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Simulation and Improvement of Temperature Field of Miter

Gate Considering Solar Radiation
YANG Guang-ming, YAQO Jia-hui, LUO Guang-yu,SUN Peng, HUANGFU Xiao-ying, HUANG Jia-cheng
(College of Energy and Electrical Engineering. Hohai University, Nanjing 211100, China)

Abstract: As a large steel structure in the open environment, the miter gate will form a non-uniform time-varying
temperature field under the solar radiation, resulting in complex temperature effect on the structure. If not paid attention
to the project, it may lead to safety problems such as weld cracking and structure instability. The temperature field of the
structure was analyzed by changing the surface coating and using finite element software. The results show that under so-
lar radiation, the gate panel and the top beam form a multi-temperature area array distribution of temperature field, and
the beam system temperature distribution is relatively uniform. The surface coating has great influence on the tempera-
ture field of the gate. The coating with low radiation absorption rate can reduce the temperature rise of the gate compo-
nents, and the maximum temperature can be reduced by about 25%. The distribution of temperature field is greatly im-
proved, which can effectively prevent local stress concentration or excessive deformation in the stress field and deforma-
tion field of the gate.

Key words: miter gate; solar radiation; ASHRAE clear-sky model; temperature field; coating





