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Impact Analysis of Xi’an to the Water Quality of Weihe River

YU Jie, LI Huai-en

( Department of Environmental Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Based on the water quality inspection results of Weihe River in the Xi’an section and the runoff at the watershed in different
representative years, it was found through the pollution load calculated from the mean concentration method that Weihe River’s main
stream was dominated by point source pollution and non-point source pollution was more serious in tributaries. The input amount of
pollutant to Weihe River’ main stream from Xi’an which is located within the Xianyang and Lintong section was calculated from the
material balance algorithm based on the pollutant concentrations measured in 2009 and 2011. The percentage of the pollution load of
Xi’an area on Lower reaches’ monitoring section of Lintong was analysed and the impact of Xi’an area on the water quality of Weihe
River was quantified. The computational results showed that the upstream of the Xianyang section was the main source of the pollution
load of the Lintong section in Weihe River, followed by Xi’an area. More than 40% of TN, COD and NH, -N of the Lintong section
came from the upstream of the Xianyang section and more than 30% came from Xi’an area, in addition, 53% of TP came from Xi’an
area. The non-point source pollution in Xi’an was more serious than in its upstream and downstream areas while point source pollution
load accounted for 63% of the total.

Key words: Weihe River in Xi’an section; representative year; pollution load calculation; mean concentration method; material

balance algorithm
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Fig. 1 Water system image of Weihe River in the Xi’an section
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Fig. 2 Variations of the COD mean concentration along

the Weihe River in the Shanxi section in 2010 and 2011
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1.2 JETVE 4 Bk B W 4 M

SRS VG 2 XoF 8 T B4 K B R W), ARG A T ]
VY22 B el 3 Bl P 43 i e BBORRH s Y 7K SC kR
VL0 1055 T bR 1, 7 J BH -5 11 36 R 1 X ] 1
TR 1) SE BSR4 A T | ] S 43 e
BRI SRR, D F KSR R 3 4l mAt
FeWria i X S S AN W A 2K A
AIFFEPEA e BH— 115 T8 T 7 [ PG 2 b DX YT %) 5
FRJE. X P 42 BRI i K SCul K R 9442
IS A AT A AR A ) R BRI R 25%
50% 1 75% FANAFEAE i AR F A K AR AR T
SRR ZBAR L RHEAR R R AT 5 A, AR
FAERYAEAR I e B H IR A B S5 R L 1

F1 BTARBRREARERERSE x105/m’

Table 1 ~ Annual runoff and base flow separation in representative

years in Weihe River in the Xi’an section x 10%/m?

Wil R PR B R T
0
25%  53.37 38.91 14. 46 72.91
JaBH 50%  45.59 34.46 11.13 75.59
75% 32.73 25.22 7.51 77.06
25% 84. 08 59.10 24.98 70.29
Il 50% 51.61 36. 46 15.15 70. 64
75% 37.10 26.25 10. 85 70.75
25% 10. 19 6.75 3.44 66.24
HEIL 50% 8.47 6.05 2.42 71.43
75% 7.97 5.79 2.18 72.65
25% 3.02 2.15 0. 87 71.19
ZWH 50% 2.09 1.51 0.58 72.25
75% 1.71 1.23 0.48 71.93
25% 3.68 2.81 0. 87 76. 46
LT 50% 2.71 1.91 0. 80 70. 56
75% 2.18 1.73 0.45 79.47
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Table 2 Monitoring results of runoff of Weihe River in the Xi’an section in 2009 and 2011 x 10%/m®

g ] SRAE H 9 JBH I fie il ZEH LT
2009-08-23 — 1010 450 — 75
2009-09-13 1150 1200 72 105 198
2010-07-17 174 280 75 43 157

P (L &) 2010-07-24 1220 2 820 2040 114 180
2010-08-21 1480 — 395 73 525
2011-07-29 847 847 — 232 113
2011-09-06 1550 2750 349 285 550
2009-06-17 — 79 — — 3.26
2009-11-29 43.5 144 2.43 7.4 21.03
2010-05-11 26.1 105 2.43 7.4 6.3

AR ] (T I 24 h BRI E) 2010-06-25 17.8 87. 1.44 3.14 0.1
2011-04-19 48.2 105 0.78 3.8 6.5
2011-05-11 17.8 144 11 8.7 —
2011-12-28 68.4 180 15.3 4.4 9.23

T o S50 AR A N V5 e Tk R 43 BT TR T P
2 BER K TG Y BUAR , DA K VG 22 i o T T A K SR B
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®3 SWERBERESERREREFEHE mg- L

Table 3 Mean concentration of point source and non-point source pollution in each section/mg+L !

] iH CcOD TP NH,; -N TN
MR EE ¢ 30. 25 0.21 1.51 2.65
JRFH e IR BE ¢ 22.62 0.11 0. 66 1.94
WL ¢p/cy 1.34 1.79 2.28 1.37
MR EE ¢ 48.83 0.41 2.42 3.81
I JEFTIRSE ¢y 38.56 0.33 2.13 3.74
W cp/cy 1.27 1.78 1.13 1.02
SURVREE ¢ 26.41 0. 07 1.63 2.62
k&L ST BE ¢y 36. 53 0.21 1.91 2.35
WL L cp/cy 0.72 0.33 0. 86 1. 11
RIEREE ¢ 28.29 0.05 1.10 2.61
ZEH AR AR E ¢y 31.68 0.10 1.39 2.09
WP cp/cy 0. 89 0.10 0.79 1.25
R ¢ 29.91 0.21 1.01 2.21
O¥ET AR ¢y 18. 84 0.18 1.17 1.77
WP cp/cy 1.59 1.21 0.87 1.25
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Table 4 Result of degradation by different methods/d ~!
WRES COD TP NH, -N TN

M 0.50~0.56  0.10~0.39 0.17 ~0.31 —
SN 0.49 ~0.53 0.14~0.15 0.30~0.46 0.13 ~0.78
G 0.43 0.16 0.32 0.32
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Table 5 Computation results of the pollution load of each section in Xi’an/t
i 5[ COoD TP NH; -N TN
We W Wy We Wy Wy We Wy Wy We Wy Wy
25% 117720 32712 150432 800 166 966 5858 954 6812 9961 2805 12766
e 50% 104256 25179 129435 709 128 837 5188 725 5913 8822 2159 10981
75% 69706 15519 85225 474 79 553 3 469 453 3922 5898 1331 7229
T 97639 25700 123339 664 131 795 4858 762 5620 8262 2203 10 465
25% 267708 89387 357095 2261 537 2798 13269 4946 18215 20890 8669 29559
e 50% 204528 67137 271665 1727 404 2131 10137 3715 13852 15960 6511 22471
75% 138166 42187 180353 1082 363 1445 6353 2334 8687 10001 4092 14 093
) 200940 66829 267769 1697 575 2272 9960 3696 13656 15680 6477 22157
25% 17830 12566 30396 47 72 119 1101 656 1757 1767 808 2575
W 50% 15981 8840 24 821 42 51 93 987 461 1448 1584 569 2153
75% 15294 7964 23258 41 46 87 944 415 1359 1516 512 2028
Ty 16 133 9407 25 540 43 54 97 996 491 1487 1599 607 2206
25% 6083 2756 8 839 11 43 54 236 121 357 562 182 744
S 50% 4272 1837 6109 7 29 36 165 81 246 395 121 516
R
75% 3480 1521 5001 6 24 30 135 67 202 321 100 421
Ty 4547 2020 6567 8 6 14 176 89 265 420 133 553
25% 8 405 1 630 10 035 60 15 75 285 101 386 620 153 773
yEE 50% 5713 1502 7215 41 14 55 194 93 287 421 141 562
75% 5174 842 6016 37 8 45 176 52 228 382 79 461
Ty 6279 1283 7562 45 12 57 213 80 293 463 120 583
*6 BUAZRUMEEEARTHEER 2™
Table 6  Pollution load and percentage calculations of the Xi’an section during different periods/t-a ~!
\ 25% 50% 75% 1y
A W, Wy W, W, Wy W, W, Wy W, W, Wy W,
COoD 100758 35022 135780 34496 14112 48608 59327 26161 85488 65090 25737 90 827
TP 1303 499 1802 501 203 704 892 176 1068 919 367 1287
NH, -N 5271 3029 8300 1322 1307 2629 3145 2280 5425 3415 2219 5634
TN 6820 4395 11215 1197 1914 3111 3711 3270 6981 4209 3234 7443

AR IAD 2 e A ek 22 401 24 AT o 90l Y
Wi 677y LB AR SR e 7 B,
®7 BUEFHIEERAE G IGESEREFLLE) %
Table 7 Percentage of each section’s mean pollution load

in the Lintong section/%

55 H WE 9% EI R DT MR
COD 46. 06 33.92 9.54 2.45 2.82 6.62
TP 34.99 56. 63 4.25 0.62 2.50 1.77
NH," -N 41. 16 41.26 10.89 1.94 2.14 3.64
TN 47.23 33.59 9.96 2.50 2.63 5.50
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