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Abstract. Lake Qionghai, the second largest lake in Sichuan, is located <5 km away from Xichang City, with an important ecolog-
ical meaning. Based on continuous monitoring data over the past 20 years, this work studied the historical changes of the water eco-
logical environment, and established the spatiotemporal correspondence of water quality parameters and nutritional status indicators
in Lake Qionghai. The results showed: (1) The water quality was the worst during the period of 1980s—2000, with total nitrogen
(TN) and total phosphorus (TP) concentrations far exceeding the Class III standard for surface water. (2) Since 2003, the intera-
nnual variation of ammonia nitrogen (NH;-N) and COD,;, concentrations in the Lake Qionghai had shown an overall downward
trend, while the interannual variation trend of TN, TP, transparency, and dissolved oxygen values was generally insignificant. The
concentrations of CODy,,, TN, and TP showed a series of significant changes. (3) Since 2003, the trophic status of Lake Qionghai
had been at a moderate level, with trophic state index (TLI(3)) of 33.82 = 6.88 and chlorophyll-a ( Chl.a) concentration of
(4.234+3.903) pg/L. There was no significant trend in the interannual variation of TLI( %) and Chl.a. (4) The water quality in

the area around Qionghai Hotel was the worst, and the water quality in the center of Lake Qionghai was the best. Since 2003, the
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maximum monthly concentrations of COD,;, , TP and other indicators had allappeared in the water area where Qionghai Hotel was
located. (5) The concentrations of COD\, in the dry season was significant lower than that in the wet season, and the concentration
of NH5-N in the dry season was significant higher than that in the wet season. High and low concentrations of TP occurred during
the dry season, and there was no significant difference in monthly concentrations of TN. Chl.a concentration had a significant posi-
tive correlation with TP concentration, but there was no significant correlation with TN. Phosphorus was the first controlling factor
that restricts algae growth in Lake Qionghai. (6) Pollution from non-point source pollution entered in Lake Qionghai mainly through
tributaries. The reduction effect of the wetland around the Lake Qionghai on the non-point source pollution was limited. There would
be a high risk of water blooms in the Lake Qionghai in the future. It is recommended to promote the control of land-based pollution
in small watersheds, layout tourism development according to the concept of “tourism in the Lake Qionghai, eating and living in
Xichang urban areas” , and explore the use of a " physical + ecological" approach to regulate and prevent the imbalance of the Lake
Qionghai ecosystem.
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Tab.1 M-K trend test results of surface water quality in Lake Qionghai
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WU IZ N (2.57£0.45) mg/L, 1 AP E J (2.2420.38) me/Lo TSHETZAR AL 1 22 4F -2 NH,-N
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Fig.2 Long-term trends of water physicochemical parameters in Lake Qionghai
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Fig.5 Spatial difference of TLI(Z) (a) and Chl.e (b) in Lake Qionghai
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Fig.6 Trends of trophic state indexes of Lake Qionghai
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Tab.3 ANOVA results of TLI(Y) and Chl.a in different regions

TLI(S) Chl.a
IBMgehy k)T 0 HhF IR oK L H ST
WEFI LR P I ERAR 1 <0.001 <0.001 <0.001 1 0.098 <0.001 0.002
v/ I 1 <0.001 <0.001 1 0.016 0.190
0 1 <0.001 1 0.120
H e 1 1
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Tab.4 Historical changes of water surface area and water depth in Lake Qionghai

it i) WIRER km®  FAOKE/m PEKE/m /(X108 m®) BRI
1950s 31 34 14 3.2 JE PG FEAS KR SR S
1980s 29.3 WL N BRI
1990 4 27.2 P§E T 1:10000 H I &0 2
2002 4% 26.8 P B ] - Bl Rl BA S
2003 4F 27.4 18.32 11 2.9 S HH B T A s
2011 4 29 74 B 1 B A5
2015 4RI 34 V4 B B ASI

PR, 1980s — 2000 47245 10 55 LA IS 1 AH 5C B Ak 46 b5 vk B e s B9 B, 1988 1 2000 4 TN -1
WeBEAX 3 1.22 A1 1.10 mg/L, TP SP- X9 & 43511 9 0.13 F1 0.15 mg/L" |37 185 F i 2 K T 267K b v
1980s TFUfy , TSR K g S e WA 37 4072 33— [a] , TS0 8 i 8 AR A ARl AN R AR 3B i &2, — JE 1A 3
200 AXFK, FE WA 00 JE A 50 AR L R R 300 0 10 K 2 25 T B 37 HETS S T, 1980s — 2000 4 IS i A 3G 1l
A B 3 F) 35 17 0 25 057, 24D 120 £ 0 95 7K R A AR 2 Kb B 1 B HE A KA AR R R R HEH B 2
TG K BTG IE 400 17, 1997 AEC IR AR 45 1) AT A St , TS 1% 4 MR G T W4/ 9% £, 2000 4F LK I
RIS A5 Rk et (B 7) P50 IR N Tl A B, U S e TRk 1 AR T AR WAL T
TE X IR B AR A A 0T, B 15 K A K BRI 35 /K WO R 0, AT e BT H om0 . 1825
TG KA I 52 3 RO A 97 10 X LA , 2000 4E LG , TR 5 — BE A3 5 elc 3 . 2006 4F 75 B 7R I & ik 23, 45 5
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Fig.7 Changes of tourist population, sewage interceptor and wetland in Lake Qionghai Basin
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Fig.8 Sources of main pollutions in Lake Qionghai water body
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Fig.9 Correlation between eutrophic factors and physical and chemical indicators
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