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Fig.1 The map of Xiaoginghe River basin
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Fig.2 The discharge of the Xiaoginghe River into sea
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Table2 The statistical results of pollutants concentration in the lower reaches of Xiaoginghe River

PN Al CcoD NH,-N TP As Cu Pb Zn cd Hg cr*
/mg-L* /mg-L* /mg-L* /mg-L* Ipg-L? /ng-L™? /pg-L™? /ng-L? /pg-L™? /pg-L? Ipg-L?

2008 0.21 39.40 1.85 0.34 5.92 3.87 4.00 22.42 0.18 0.02 11.80
2009 0.58 92.65 0.26 0.31 1.50 1.69 1.96 12.46 0.19 0.13 17.23
2010 0.83 128.00 0.29 0.19 431 16.00 3.25 349.63 0.39 0.10 9.98
2011 0.73 110.00 0.40 0.34 1.16 22.81 3.45 79.84 422 0.05 14.31
2012 0.25 202.78 0.18 0.30 264 6.21 1.26 29.00 0.09 0.08 13.93
2013 0.20 109.01 0.36 0.57 1.76 4.26 1.47 10.06 0.12 0.09 16.01
2014 0.35 54.48 0.36 0.37 1.45 8.00 2.08 12.84 0.41 0.05 15.17
2015 0.21 54.12 0.50 0.29 1.81 4.88 2.19 40.53 0.22 0.09 21.83
2016 0.17 56.09 0.46 0.35 1.95 2.79 2.48 4047 0.12 0.08 34.25
2017 0.17 47.28 0.19 0.31 222 31.34 40.08 36.77 453 0.07 48.54
¥l 0.37 89.38 0.48 0.34 2.47 10.18 6.22 63.40 1.05 0.08 20.31
R; -0.709" -0.261 -0.079 0.091 -0.164 0.285 0.055 0.127 0.164 -0.030 0.770™

1 * FIRTE 0.05 7K COUIM ) It 5 AH G ;%% FRTE 0.01 7K (AU | b 4056 s BEAR KR 10,

i FERE TR, S BUK TR R W B

CEATS YR BN Y575 Y A8 80T LU WL Iz BT i
SRR BRSNS WeLr 05 Y8 505 V3475
PeFE BB 4, /NTE R ESE A TS Y8 B LN
10.06~26.10, YJ{E & 15.69; “F-Iyi5 YL +55u Bl K
0.91~2.37, ¥{H°R 1.43, MRAE-F-3005 YA 48, /INE T
Ui T 2008 4F/K AL, H 2010 4EAT 2011 4F#& {4k
BRI G A A P E {HN 2012 AEFF IR Ytk 2
ZEf# 31T 2016 AEMIYE 2 10 4E ] HRARAKE 16 HACR
R, WG LE A T Y AR R 05 e AR B
Spearman FkAH G 2 %L R=-0.564, |R,|>W,,=0.5494,
PAFPARMERS BT PR fE L34 2 2 TR, Ui/

187
ol - A
g2 —
T .
¥ sl S MK A bR
=S ..
6 -
4 F
.
0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
2
3 bR Y s TR AR

Fig.3 The single factor indexes of excessive pollutants
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Table3 The contributing rates of Pollutants in the lower
reaches of Xiaoginghe River

4y Ak cob NH,-N TP As ELIEL

2008  40.52%
2009 58.44%
2010 63.85%
2011 60.61%
2012 27.62%
2013  28.80%
2014 54.49%

18.80% 17.62% 16.40%  1.13% 5.52%
23.41%  1.31% 7.94% 0.15% 8.75%
2453%  1.12% 3.57% 0.33% 6.60%
22.91%  1.65% 7.12% 0.10% 7.61%
56.11%  0.99% 8.41% 0.29% 6.56%
38.74%  2.54%  20.28%  0.25% 9.40%
20.92% 2.74% 14.15%  0.22% 7.47%

2015 40.42% 2614%  4.85%  14.02% 035%  14.22% 24% ., =F/K I % A AT 2E .COD \NH,-N TP |As | T

2016 33.42% 27.87% 4.60% 17.40% 0.39%  16.32% 4B 2K W) AR T B Y 45% .49% 36% . 63% .

2017 30.32% 21.60% 171% 14.13% 041%  31.84% 37% 51%; P 7K %2 19 4 Il 2% .COD NH,-N . TP,

¥ 4385% 28.10% 3.91% 12.34% 0.36%  11.43% As. T4 BRI A A SR 34% 26% 35% .
R, -0515 0224 0236 0394 0261  0.782"

24% . 45% . 26% ; At 7K W % i 1) A3 7 2E . COD NH,-N |
TP As, T4 &Il i 4FE A B E R 21% . 25% |
29% .13% ,18% . 23%,, =F 7K I )iy 126 10 T AT A0 1 Y
FETHE

2.3 INEASHRMNEES 24 SLMNGEBEESRRE.SLYRENXER

TE :* FRIRTE 0.05 7K (U ) b KEZF AR ;> SRIRTE 0.01 /K R )
R AR 10,

HRAE 2008~2017 4 /)N I W I T 1 = 7K 9 3P K
391 Rl KA L e SO s WIS AR BN I %
TG YA AR, T LA TS Y A 2 A
RTG YN (WL 4) , /NETS AT B
2008~2011 4E ¢ sh A% K, 2012 4E 2 J5 E B R [t
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Table4 The pollutant fluxes into the sea of Xiaoginghe River

By AIMSEM CODIt NHe-N/t TP/t As/t Cuft Pb/t Znit Cd/t Hglt Crft  AlgEgh
2008 739 137051 6424 1196 20.59 13.45 13.91 77.99 0.638 0.070 41.05 145577
2009 2385 382148 1071 1296 6.17 6.99 8.07 51.39 0.782 0.535 71.08 387 045
2010 712 109 379 249 159 3.68 13.67 2.78 298.77 0.333 0.087 8.53 110 827
2011 2522 381194 1373 1186 4.02 79.04 11.96 276.69  14.618 0.182 49.58 386 710
2012 541 439 458 390 659 5.71 13.46 2.74 62.85 0.195 0.180 30.20 441162
2013 415 223 504 731 1170 3.62 8.73 3.01 20.62 0.240 0.192 32.83 225 890
2014 7 1117 7 8 0.03 0.16 0.04 0.26 0.008 0.001 0.31 1140
2015 65 16 894 157 91 0.57 152 0.68 12.65 0.070 0.028 6.82 17 229
2016 179 59 571 492 372 2.07 2.96 2.64 42.98 0.124 0.089 36.37 60 701
2017 142 40 335 159 264 1.89 26.74 34.19 31.36 3.865 0.063 41.41 41039
¥l 771 179065 1105 640 4.83 16.67 8.00 87.56 2.087 0.143 31.82 181732
R, -0.806™ -0.612 -0.661" -0.636" -0.842" -0236 -0.321 -0673° -0.382  -0430  -0.285 -0.612

T > FIRTE 0.05 /K- (R ) b BFARIE ; ** KIRTE 0.01 /KF- (XU _F W2EAR X AR 10,
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Fig.5 The fluxes of pollutants into the sea, the runoff and the total
concentration of pollutants in the Xiaoginghe River
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Table5 The correlation between pollutant fluxes into the sea, runoff and pollutants concentration in the Xiaoginghe River during

2008-2017
VapliES COD NH,-N TP As Cu Pb Zn Cd Hg Cr* N(358
okt ZiE 0923 0.662° 0.407 0.864" 0.853" 0.415 0.049 0.411 0.358 0.764 0.435 0.669"
K3
bidE 0.309 0.761" 0.839™ 0.666" -0.145 0.502 0.878™ 0.336 0.941™ 0.031 0.396 0.755"
Tk At 0.890™  0.696 0.828™  0.942™  0.744" 0.562% 0.180 0.709" -0.060 0.538 0.836™ 0.713"
Pk
WeE  0.904™  0.594* 0.863™ 0.603*  0.970™  0.607* 0.863™ 0.519 0.976™  0.919™ 0.244 0.529
ok e 0.695" 0.867™ 0.605* 0.766™  0.793™ 0.615" 0.158 0.805™ 0.121 0.499 0.147 0.875™
K3
W 0.666" 0.412 0.991™ 0.216 0.277 0.743° 0.961™ -0.203 0.887" 0.773"  0.904™ 0.406
R st 08257 0.7777 0.578*  0.946™  0.639" 0.423 0.168 0.243 0.377 0.738" 0.846™ 0.785™
NS
- W 0.674" 0.743"  0.954™ 0.442 0.791" 0.654"  0.910™  0.789"  0.803" 0.606" 0.170 0.738"

T :# FORTE 0.1/ GO b AN * FIRTE 0.06 K- (UM ) b AR ; ** 7R TE 0.01 /K GO ) b TEZEARKE ; *** FKIRTE 0.001 /K- (W

) b B2,
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Water Quality Assessment and Pollutant Fluxes into the Sea in the Lower Reaches of Xiaoging River
LIU Yuting, HAN Mei, PAN Bin, JING Lixian
(College of Geography and Environment, Shandong Normal University, Jinan 250358, China)

Abstract; In order to improve the water pollution situation in the Xiaoginghe River and protect the water environment of Laizhou
Bay, according to the monitoring section data of the downstream in the Xiaoginghe River during 2008-2017, this paper analyzed
the water environment quality, estimated the pollutant fluxes into the sea and discussed its main influencing factors. The results
show that the water quality in the lower reaches of Xiaoginghe River has been improving in the past 10 years. The pollutants that
exceed the Class Ill water quality standard of Surface Water Environmental Quality Standard (GB3838-2002) are mainly petroleum,
COD and TP, and petroleum is the primary pollutant one. The annual average amount of pollutants into the sea is about 181 732t,
among which COD is the dominant one. The fluxes of various pollutants into the sea are mainly affected by runoff, pollutants
concentration and time factor. The annual fluxes and total amount of various pollutants into the sea show a decreasing trend.

Key words: Xiaoginghe River; water quality; fluxes of pollutants into the sea
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Tendency of Fluvial Process and Hydrologic Extreme Events in River Network of Pearl River Delta
under Changing Environment

LIU Youping

(Foshan Hydrology Bureau of Guangdong Province, Foshan 528000, China)

Abstract; The alluvial plain of the Pearl River Delta is covered with river network. The morphology and evolution of channels
affect people's living habits and economic development level. With the rapid economic development, the fluvial process has been
accelerated by intensive human activities, climate change, precipitation change and other natural environment change. Based on the
analysis of the hydrologic monitoring results in the past 60 years, it is found that the fluvial process has leaded to variability of
hydrological elements since the mid-1990s, which brings safety hazards of dangerous sections of embankments, water supply security
and water resource management. The alteration of river hydrological regime has turned into the new challenge for hydrologic work.
Key words: Pearl River Delta; changing environment; riverbed evolution; hydrologic event



