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Fig.1 The location of the Beidagang reservoir and the sampling
sites
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Tablel The descriptive statistics of the different water bodies
B2 53/ uS-cm™ DO Ca® Mg Na* K* HCOy SOZ cl- NOy
ok A 7 544 9.79 47.56 3233  1866.00 37.03 138300 33620 1981.00  47.74
- brifEZE 4968 1.48 15.57 38.94 766.88 14.32 543.12 22712 1082.08 2247
K}
Kk SEHE 8692 8.50 44.22 51.78 139899  21.97 841.42 47242  1406.29  24.89
U bR 4515 3.15 16.19 32.43 752.19 12.86 627.29 22317 1142.20 18.06
ik SEHE 4568 10.51 68.24 40.24 911.81 21.69 701.09 387.56 940.49 22.46
sk ! FriE2E 1332 1.40 16.49 17.51 941.59 29.12 935.22 130.85 900.70 2.02
IKF
KFEK A 7848 11.89 47.20 63.05 124904  17.88 548.22 503.22 150158  25.50
U bRiEE 3601 2.69 18.79 27.89 551.69 9.97 598.12 248.33 916.97 3.72
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Fig.2 The Piper diagram of the different water bodies around the

Beidagang reservoir
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Fig.3 The box plots of the main hydrochemical parameters of

reservoir and its surrounding water bodies during 2015-2017
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Table2 The correlation coefficient matrix of water quality indexes

KB bR LR Ca* Mg? Na’ K HCOs Sloks cr NO;™

s i 1.000 -0.280" 0.534™ 0.268" 0.041 -0.418" 0.138 0.480™ -0.273"
Ca?' -0.280" 1.000 0.060 -0.007 0.170 0.232 0.152 -0.081 0.196
Mg 0.534" 0.060 1.000 0.730™ 0.481" -0.018 0.450™ 0.851" -0.135
Na* 0.268" -0.007 0.730" 1.000 0.913" 0.514" 0.450™ 0.921™ 0.178

K 0.041 0.170 0.481" 0.913" 1.000 0.720" 0.363" 0.722" 0.330™

HCOy -0.418" 0.232 -0.018 0.514" 0.720™ 1.000 0.227 0.163 0.341"
SOZ 0.138 0.152 0.450™ 0.450™ 0.363" 0.227 1.000 0.302" -0.157
cl- 0.480™ -0.081 0.851" 0.921™ 0.722" 0.163 0.302" 1.000 0.083
NO; -0.273" 0.196 -0.135 0.178 0.330™ 0.341" -0.157 0.083 1.000

T % Fom p <0.05 75 0.05 /KA, ** 75 p <0.01 7 0.01 /K F- AR,

R3 ERSAWER

Table3 The results of principal component analysis

®6 KBUFMER

Table6 The results of water quality assessment

N WG T4 TR I ) 2 143 B - TKRE BHRREARL ¥4
ARt o
PC1 PC2  PC3 PC1 PC2 PC3 I 1 m \% Vv it

S i 0.344 0787 -0.125 0571 -0.578 -0.346 K 0 0 0 1 20 21
Ca? 0.083 -0.476 0.583 -0.114 0.184 0.536 IKPEIK 1 28 29
Mg 0.807 -0421 0.137 0.881 -0.238 0.125 it 1 48 50
Na* 0.980 -0.054 -0.118 0926 0.327 0.115
K 0.881 0376 -0.105 0.735 0554 0.230

HCOy 0460 0.664 0.009 0211 0546 0.395 2 W8 [ 57 Hb e 7K BRI i i b 7 (GB 3838-2002) , PEMY
S0, 0536 -0.054 0.647 0469 -0.199 0.671 _ X . P
cl- 0916 -0.246 -0.206 0.962 0.087 -0.094 SV LIV, V}’ﬁ%%ﬁﬂ‘ EQ‘\FP A
NO, 0.148 -0.674 -0474 -0002 0782 -0.155 9, MR 4 th Ry EIK BRI RTIZE R, XF b3 5

FHIEfE 3874 2194 1086 3704 2082 1368 rR K SRR AE , AT L& B LK HE K FE Y CI- SO 4@

F TR /%  43.041 24.380 12.072 41.155 23.135 15.202
EPIGTHRR/%  43.041 67.421 79.493 41.155 64290 79.493

T T RIZ R BE 2 4 o0 3 B B AR

®4 KRIEFRNERER
Table4 The detection value of water quality indicators and its
grade

K e bR DO cl- NO5 S0

M (SN)  10.25( 1) 1326.81(V) 17.08(11) 444.46(V)

F®5  HhFRAKIKBERAE (mg/L)

Table5 The water quality standards for surface water (mg/L)

eI I I 11} v v
WifE = 75 6.0 5.0 3.0 2.0
cr 50 150 250 350 >350
NO,” 8.86 22.14 88.57 132.86 >132.86
SO% 50 150 250 350 >350
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Fig.4 The variation of the Chloride content along the river flow

direction at Beidagang reservoir
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Hydrochemical Characteristics and Water Quality Evaluation of Beidagang Reservoir, Tianjin
HE Mingxia'?, ZHANG Bing!, LIU Xiaolong', WANG Zhongliang

(1. Tianjin Key Laboratory of Water Resources and Environment, Tianjin Normal University, Tianjin 300387, China;2. School of
Geographic and Environmental Sciences, Tianjin Normal University, Tianjin 300387 ,China)

Abstract; The Beidagang Reservoir is an important regulating reservoir in Tianjin. The water sanilization takes place quickly after
water storage, which affects the normal function of the reservoir. In order to analyze the water quality and main influencing ions of
the Beidagang Reservoir, we sampled the river water and reservoir water during the wet season and dry season from 2015 to 2017,
respectively. The water chemical composition and charateristics in time and space of the water was analyzed. The results show that
the water chemical types of river water, and reservoir water were Na-CI(HCO,) type, Na-CI(SO,), respectively. The result of principal
component shows the Cl-, SO2-, NO;- and dissolved oxygen (DO) are the main influencing ions of Beidagang Reservoir.
Comprehensive evaluation of water quality based on fuzzy mathematics theory shows that 96% of the water belongs to Class V
water, and the water quality is poor. In Space, due to river runoff and reduction in seawater intake, the worst water quality of the
Duliujian River was gradually moved from the lower sluice gate of the reservoir to the Reservoir No.10 gate intake sluice. This
study can provide theoretical basis for the improvement of water quality in Beidagang Reservoir.

Key words. Beidagang reservoir; water salinization; principal component analysis; fuzzy mathematics; water quality evaluation



