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Abstract. Lake Erhai is an important lake on the Yunnan—Guizhou Plateau, which has experienced pollution and treatment in re-
cent years. Since 2017, the high-level protection and management have been carried out in the entire Lake Erhai basin, resulting in
spatiotemporal changes in the external pollution and water quality. To analyze the influencing factors of external pollution on the wa-
ter quality of Lake Erhai, this study conducted monthly water quality monitoring in eight major bays, as well as in the central of the
northern, middle, and southern parts of Lake Erhai from 2017 to 2022. The concentrations of total nitrogen, total phosphorus,
chlorophyll-a and water transparency were measured in the water column. The eutrophication was evaluated by the trophic level in-
dex( TLI). The results showed that; 1) The TLI decreased from the northern area to southern area, in agreement with the higher
nutrients input of rivers in the northern part of the lake. 2) During the period from 2017 to 2022, the trophic index decreased sig-
nificantly in the southern area of Lake Erhai and decreased slightly in the middle area, while increased in the northern area, indi-
cating that the pollution control was more effective in the southern and middle areas than in the northern area. 3) the trophic index
was higher in the wet season than in the dry season, and the seasonal variation of TLI was higher in the northern area than in the

middle and southern areas. 4) It is important for the control of phosphorus input into the lake, particularly for the northern area of
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Lake Erhai basin and/or in the flooding season, as well as the phosphorus concentration in the lake water.

Keywords; Lake Erhai; water quality; eutrophication; trophic level index; water pollution control
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Tab.1 The projects and management for the environmental protection of Lake Erhai since 2017
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Fig.1 The land use types in Lake Erhai basin in 2020 and sampling sites in the present study
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Fig.2 Annual variation of tropical level index(TLI(Y) )
in the northern, middle and southern areas of
Lake Erhai( Different letters indicate a significant
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Fig.3 Annual variation of the TN, TP, Chl.a concentrations and SD

in the northern, middle and southern areas of Lake Erhai
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Tab.3 Two-way ANOVA for the TN, TP, Chl.a concentrations and SD of Lake Erhai

TN TP Chl.a SD
J7 AR
F P WHEE F P WEWE F P BEWH F P WM
TR, 23.045 0.000 sx 14.042  0.000  sx 11.878 0.000 s 42.267  0.000 s
A Ay 2,172 0.055 13.424 0.000 s 20.465 0.000  sex 15715 0.000
TRIXAEAy 2.508 0.006 #2566 0.005 s 3.076  0.001  sxx 4478 0.000
K I8, 23.531 0.000 sk 13.312 0.000 sk 11.366  0.000 sk 43,446  0.000 ekok
=1y 9.047 0.000 sk 10.051  0.000 sk 23,064 0.000 sk 40.025  0.000 stk
IR I X ZEHT 3.219  0.004 =% 2.163 0.045 # 3.324  0.003 =% 3.591  0.002 s
JK 3K 22.594 0.000 ok 12.951 0.000 seokesk 10.517 0.000 sk 41.344  0.000 sk
/AR 8.355 0.004 s 14.508 0.000 s 18.945 0.000  sxx 86.663 0.000 ek
A< /BRI 0.132 0.876 0.511  0.600 0.645 0.525 2.839  0.059

P<0.001 B 3 M #+x F75,0.001 < P<0.01 B} 5B 24 ] ++ 37 ,0.01 < P<0.05 W} 2 + R,

SER M AR E IR

ABFFE R K IR B E FRALFE BRI B M, TP— Chl.a— SD il B A7 AE SRR ST , TP



A IR IR S 12017 — 2022 i AR E R & 0 B E A BRI R B T

(R AR . FE 2017 — 2022 4F 1 1A, b 7K 486
W HE R 0.787 mg/L, BBEHE N 0.048 mg/L, A B 1L
B0 16.4 3% 55| k& & %4 # K 42 07 Z8E L (. 16
FA2G 2 DRI, G S i LA R R IR BT
JEEBACIAK A RS T 8 . AT FE 2021 ARk 4
25 s I B L S £ K 4, Chll a Wi B 5 5 7T
ik 264.8 pg/L,

VR B SRR = T AR, X 5 IR
SR A S IR A G, PRI A ISR 3 B 3
LAE 1 70% L F 1 B TR A b 2 R e 8 T 3 K
PR B B e o T TLICS ) A6 23 1) R 245 i
AR 252 T A 35 (38 U, 3% A 38 B AL AT
VI FR A A B IR A R AR o 4 8 A b R K S8 E AN TR
ZT BRI BRI AL, AR B B AR B 1 rh s A
P R K B AR FEAS [R] 2R 1 AR (LR /N AR
AR RIXT R RE o TR SR S F5 0 A RIS PLK IR 5
ALK E KR Y A K BRI R, ML
ZF, F KA [FR A B TR AR Y
A AT WSR3, 2% B e ARG I SR KT
TR A

4 £t

2017 A LA, I LR AP IR B I R T AR TS
QeGSR RIS Qe B8, MDA THR AL 3 | i A
T B AR IR R K B i 3 0 35 R ) o T I S K ek
AR AT 175 e S 4T R KA 7 R 8 o T o A i S K
S, HAT AR T 3, % AU B K SRSt 1 %0 1 47
ST 50 o TSI e 4 vy A RE FLK IR
O BRI TR WA R R, e 2 ) T

1647

TN >

0.114
0.197
sksksk *
Chl.a ** SD
R’=0.735 R?=0.126
0.386

skskok

TLI(Y)
R’=0.896

Pl 8 Mt B AR A b ] B B Rl A2
(7 3k 55 BB AR AL B AR R B o
w RN B EVE: * P<0.05, #x P<0.01, =% P<0.001,
ASTARY eh i A5 dk (R bR T 2R R
SR (5 52 0 ) 2 83 B A T A
T FZ IR, ME LR 7Sk R A . 3)
Fig.8 Path model analysis for the direct or
indirect effects of eutrophication metrics on
the water nutrient status in Lake Erhai( Numbers
adjacent to the arrows are standardized path
coefficients r. * denotes significance; * P<0.05,
#% P<0.01, %% P<0.001. The R* values
explaining the variance of the response variables
are labeled below each variable in the model.
The red and blue solid indicate significant positive
and negative effects, respectively, and the dashed

arrows means insignificance )
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Fig.9 Annual TN and TP inputs loads and concentrations in the northern,

middle and southern areas of Lake Erhai
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Attached Tab. I Sampling points and their latitude and longitude in various lake areas

THIX KA AL ZPE Gl
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Attached Tab. [I Directory of river basin divisions entering Lake Erhai in each lake region and

their annual total nutrient load
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