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Impact of water environment factors on eutrophication status of Lake Ulansuhai based on
monitoring data in 2013-2018"

QUAN Dong, ZHANG Sheng ™ , SHI Xiaohong, SUN Biao, SONG Shuang & GUO Ziyang
(College of Water Conservancy and Civil Engineering , Inner Mongolia Agricultural University, Hohhot 010018, P.R.China)

Abstract: To get a better understanding of the impact of the major water environment factors on the eutrophication status of Lake
Ulansuhai located in a cold and arid region, VAR model was introduced to identify the impact based on the water environment fac-
tors (such as salinity, pH and water depth) monitored in January and July between 2013 and 2018 at the typical representative
sites in the lake. The contribution of the water environment factors to the eutrophication status was analyzed by the variance decom-
position analysis method. The ranges of the water environment factors were suggested that would construct an appropriate eutrophica-
tion status in the lake. The results showed that the variance contribution of the water environmental factors to the eutrophication sta-
tus of the lake was significant at the initial stage and then tended to be stable. The contribution rate by means of the comprehensive
variance of salinity, pH, and water depth was up to 66.62% . This suggested that if the indexes of salinity, pH, and water depth in
Lake Ulansuhai were controlled among the range of 0.06-2.68 g/L, 7.50-8.63, and 1.76-3.50 m respectively, the 94.4% of the
lake open water area would not presented as eutrophication. In this case, the average of the salinity, pH, and water depth would be
1.55 g/L, 8.15, and 2.33 m, respectively. This indicated that the lake eutrophication status could be controlled to some extend
through artificially regulating the lake water environment factors.
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Tab.1 Characteristics of monitoring sites

WA & K/ m  #HhpE/(g/L)  pH FHAE

WL-1 41.02°N,108.87°E 2.12 0.94 8.20 QL FWAXALIR, JE = AR KA KGR T X
WL-5 40.97°N,108.85°E 1.94 1.16 8.09 (T MIXTVEHS, EIREIX AK D (L1325 MgKEs)
WL-7 41.97°N,108.92°F, 2.03 1.66 8.41 L FIX AT, SEE AR MR, WIKARI R vh X
WL-10  40.93°N,108.88°F 2.23 1.69 8.61 Tl X AR, ST AR, JB AWK e ZE o X
WL-12  40.90°N,108.82°E 2.16 1.85 8.68 A7 FA X R K AR I i B A K X
WL-17  40.83°N,108.75°E 2.83 2.02 8.42 ST 15 X R B, WA /KA R Ui B B K X
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Tab.2 Correlation analysis of TLI and water environment factors

S pH H EC DO TDS h T TLI
S 1.000
pH 0.061 1.000
H -0.856 " 0.252 1.000
EC 0.628*  -0.500 -0.396 1.000
DO 0.014 -0.554 0.145 0.539 1.000
TDS 0.198 -0.118 -0.161 0.460 0.168 1.000
h -0.083 0.149 0.119 -0.022 0.289 -0.375 1.000
T -0.581" 0.381 0.540 -0.721*  -0.043 —-0.465 0.190 1.000
TLI 0.526 0.436 -0.622*  -0.081 -0.111 -0.075 -0.020 0.569 1.000

* FIRTE 0.05 R OO ) b RZEANE, s SRIRAE 0.01 K (XU) b B FEARK.
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Tab.3 Testing result of lag order (SC) FIXSEAUSRAE (1g L) A S /N Ay T U 0 2 s ) B2,

Lag  AIC sC e L. R e B B SR A R ANk 3 B, 5 SRR BT IS B 80k O B
if, AIC SC J¢ lg LAFAHRTE/N (HIL REJLT-H 0, R B
R S5 22 5 0F LUl J5 B 80 1 B A 2 Bir ik ATC, SC
Je g LAERIN, [R5 AR 40045 28R, Af i Mt il i WL-7
s VAR BRI i Je BBk 2 B

XL WL-7 57 B VAR BEHL 5 R AT A6 R R

0 6.2916  6.4532 -33.7496  0.001
6.6111 7.3345 -16.3609  0.447
2 6.9676  7.2380 -25.8382 0.911

' ! Ko, LA 60 I 2521 7 25 43 R 43 W7 L 4 P B
ol | SR P K 0 PRSI 44 4R 40 50 49 €5 855 4
RUFTA MBI 3/ T 1 R R S 45 SR &l 3
05| TN, BE SRRV T @RS, T LA HEAT IR B2 0T 25 43 o AT
IEEJ&E{JU'JH\ WL-7 ) VAR R 5K (4) FR
(e R T e R B Y, =MY_, +NY_, +C (4)
P, V=B FRIRAE HhE pHAH KER]T, 0 AREARAEL, B
Bl TE I TSR B M N BR KO0 C R 2 0 =t
(5) ~(7) fizs.
-Lor ! .19 -001 001 -0.02
s L | -1665 052 -019 -0.03
U5 0 05 0 05 10 15 M=1_nss 020 o012 041 (5)
] 3 VAR PRt Ko 56.20 - 045 -0.045 - 0.46
Fig.3 Stability test of VAR 0.74 0.02 0.04 0.12
2028 0.57 1.01 0.32
N = (6)

1562 0.44 0.78 0.25
41.10 1.16 2.05 0.65

C =105 012 088 0.32] (7)
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IR, BT A5 Wi o5 1Y VAR ASERYHEA T 5 25 00 oA, 25 25 iR LA At 9t B30 1) ) 1) 7 900 R AR 22 - i
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Fig.4 Variance decomposition of monitoring points
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2 3AEM T KRR IR B W B TR, I DR A4 L B3 53l 16.7% (5.6% Fil 38.9% , Tl HiAx X 47k 44
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-, AW TR 94.4% K ARSI L BUE 5 IR AL, He bk AR B2 B IR ST SR AR S B4 T B G 51 93 531 g 88.9%
(ZAF ) FS.5% , AN 5.6% (ZAF (A e fif) AT AR AR RE B B SR AOIRAS. R, L 2017 45 7 A
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8.15 F12.33 m.
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Fig.5 Characteristics of eutrophication status of Lake Ulansuhai
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Fig.6 Relationship between the water depth and comprehensive nutrition index
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Tab.4 Changes of water quality indexes in Lake Ulansuhai

TN/ TP/ COD,/ s

s} ] TLI K/ m H
(mg/L)  (mg/L)  (mg/L) (/1) P

2013—2015 4= 58.11 2.09 0.18 33.79 1.46 2.33 8.59

2016 4F 44.57 1.32 0.04 26.63 1.90 2.49 8.35

2017— 2019 4E 44 .42 1.60 0.06 29.05 1.49 2.55 8.33

2) i DA XA 8 FRAR S A F I KT bRt , B 2 R R /KR £ 3 pH (E FUK TR 4
B B R 43 5 0.06~2.68 g/1.7.50~8.63 I 1.76~3.50 m, H 4> 94.4% WK AR T A 2908 & 5k
ARASESER B pH HAKIRFEAR BB 508 1.55 ¢/L.8.15 F1 2.33 m. [Kkt, W] LASE i A 2835 shis s K ik i
IR R TR BE A pH (RIS, LA BCRECLA /K F55) 0 Hme R ST B K AR & 8 FR b i s S iR 2L
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