J. Lake Sci.( ) 2020 32(3): 676-687
DOI 10. 18307/2020. 0308
© 2020 by Journal of Lake Sciences

10 (2009—2018 )

12 1% 3%k 1 14 14 14
(1 550081)
(2 100049)
(3: 551400)
(4 550025)
2009—2018 7
R a( Chl.a) . R .
10 Chl.a ) ( TLI)
Pearson 10 Chl.a (TP) . (TN) R
2009— 2018 TN (0.56~2.80 mg/L) .
. TP 0.016~0.103 mg/L ; ( NH;N) 0.007~0.71 mg/L >
> > : Chl.a (0.8~38.9 mg/m?) > > > . TP.
NH,-N.Chla 10 . 10
TLI ) Chl.a
NH,N.TP .pH. . .
. N ) 10 Chl.a
; ; (TLI) ; ;

Water quality change and influencing factors in Lake Hongfeng ( Guizhou Province)
2009-2018"

ZENG Huaxian'® WANG Jingfu'™ LI Yulin®™ CHEN Jing’an' JIN Zuxue'® HE Kangkang'*® &

YANG Xiaohong' *

(1: State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang
550081 P.R.China)

(2: University of Chinese Academy of Sciences Beijing100049 P.R.China)

(3: Enwvironmental Protection Monitoring Station of Two Lakes and One Reservoir in Guiyang Guiyang 551400 P.R.China)

(4: College of Resource and Environmental Engineering Guizhou University Guiyang 550025 P.R.China)

Abstract: In order to better study the variation of water quality in Lake Hongfeng the changing trend of nutrient and chlorophyll-«
concentration was analyzed and the water nutritional status was evaluated by water trophic level index ( TLI) method based on
monthly sampling monitoring data of 7 representative monitoring sites of Lake Hongfeng from 2009 to 2018 by environmental protec—
tion monitoring station of two lakes and one reservoir in Guiyang Province. Besides the correlation between TLI and water chemical

composition ( total phosphorus total nitrogen etc.) and hydrometeorological conditions ( water level temperature etc.) was sta—
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tistically analyzed by Pearson. The results showed that the monthly concentration of total nitrogen in the water body fluctuated sig—
nificantly ( ranging from 0.56 mg/L to 2.80 mg/L) and the concentration in spring and summer was higher than that in autumn
and winter. The monthly concentration of total phosphorus ( from 0.016 mg/L to 0.103 mg/L) in summer was slightly higher than
that in winter and monthly ammonia nitrogen ( from 0.007 mg/L to 0.710 mg/L) was spring > winter > autumn > summer The
monthly concentration of chlorophyll-a fluctuated seasonally from 0.8 mg/m> to 38.9 mg/m® summer > spring > autumn > winter
and the inter-annual trend was first increased and then decreased. The concentration of total phosphorus ammonia nitrogen and
chlorophyll-« decreased on the whole which suggests the water quality is improving greatly during the past ten years. Lake Hong—
feng was in the state of medium nutrition to the mild eutrophication state in the past ten years and the TLI showed a trend of de—
cline year by year. TLI in summer was significantly higher than that in other seasons. Statistical analysis showed that the chloro—
phyll-a concentration in Lake Hongfeng was significantly positively correlated with ammonia nitrogen total phosphorus and potassi—
um permanganate index while negatively correlated with the nitrogen-phosphorus ratio. The chlorophyll-e concentration was also
significantly positively correlated with water temperature pH rainfall air temperature and sunshine and negatively correlated
with transparency and air pressure it was not significant correlation with water level humidity and wind speed. The results suggest
that chlorophyll-« concentration in the reservoir ecosystem is not only controlled by nutrient concentration but also controlled by
meteorological and hydrological conditions.

Keywords: Lake Hongfeng; water quality; trophic level index ( TLI) ; nutrient; hydrometeorological conditions

o

3
4
5
6
7
5 . 1990s . 1999 .
9
a( Chl.a)
Chl.a o 2009—
2018 10
Chl.a .

1.1
(26°26°~26°35°'N  106°19”~ 106°28°E)
11
1596 km’ 6.01 m’ 10.15m " . 1240.00 m 1227.50
m (12—2 ) 1228 m (3—=5 ) 1237 m (6—8 ) 1233 m (9—11 )
1230 m. 14.4°C (4.1~22.7%C) 1174.7 ~
1386.1 mm 70% *© .
7 ( 1
(SCH) . ( HW) . (XJsC) . (HYD) . (DB) . (YD) .

( PSZ) . 2009— 2018 (TN) .



678 J. Lake Sci.( ) 2020 32(3)

. . \Chl.a N . . N +pH.
('TP) ( NH,N) Chl ( DO) ( COD,,) pH
(Sp) 11 .
2009—2018 2010—2015
N N N N N N N 9
106°20" 106°25'
1 1

2

2

&

1
Fig.1 Distribution of sampling sites in Lake Hongfeng
1.2
Chl.a
Chl.a TN.TP.COD,, .SD B
N N (TLI) . "
14
1
TLI(S) = Y W« TLI()) (1)
=
2
Ty
W, == (2)
2 r
f

~
TLI( TP) = 10 x 9.436 +1.624 In ( TP)

TLI ('TN) = 10 x 5.453 +1.694 In ( TN)
TLI (COD,,) =10 x 0.109 +2.661 In ( COD,,)
TLI (SD) = 10 x 5.118 —1.94 In ( SD)

TLI ( Chl.a) = 10 X 2.5 +1.086 In ( Chl.a)

—~ o~ o~~~
~N O B~ W
—_ 2 = = =



10 (2009—2018 )

679

TLI(3) W J TLI( ) J
i J Chl.a ( 1) m ; (3)~(7)
SD m Chl.a mg/m’ mg/L.
0~ 100 ( 2.
1 Chl.a 8
Tab.1 The correlation between Chl.a concentration and other parameters of lakes
Chl.a TP TN CODy, SD
ry 1 0.84 0.82 0.83 -0.83
rizj 1 0.7056 0.6274 0.6889 0.6889
2 13
Tab.2 Classification for nutrition of lakes
0<TLI( 3) <30 60<TLI( 3) <70
30<TLI( ) <50 T0<TLI( S) <100
50<TLI( S) <60
1.3
Excel 2010 7
Excel 2010 SPSS 24 Pearson
OriginPro 2017
2
2.1 2009—2018
2009—2018 2 TN (0.56~2.80 mg/
L) 2011 9 2000 7 . 1—12 TN
1.44.1.40.1.47.1.49.1.26.1.45.1.93.1.59.1.18.1.36.1.34  1.21 mg/L
TN
16 TN
TN 7. TN
2010.2012.2014— 2018 7 3.4 TN
2010.2012.2015.2017 5.6 7 6
. TN (1.13~1.78 mg/L) 2010 2011—
2014 2 (1.63 mg/L) 2018 1.28 mg/L. 2010
28%.
TP (0.016~0.103 mg/L) 2014 2

2009 11 .1—12 TP
0.030.0.031.0.035  0.036 mg/L
18
19
® 2010 2 TP
TP
0.078 mg/L( IV ) 2013 0.040 mg/L( T

2011

) 2014—2018

0.035.0.029.0.028.0.033.0.037.0.040.0.042.0.030+

5 .2013
2009 TP

4—7

(0.020~



680 J. Lake Sci.( ) 2020 32(3)
0.026 mg/L) 2009 67%.
NH,N TP (0.007~0.710 mg/L) 2018
11.12 2000 10 . 1—12 NH, N 0.101.0.100+
0.134.0.152.0.095.0.095.0.065.0.075.0.084.0.140.0.066  0.070 mg/L > > >
NH;,N > >
A NH, N
NH, N 2009 0.25 mg/L ( 1I ) 2013
0.12 mg/L( 1 ) 2014—2018 (0.024~0.090 mg/L) .
Chl.a (0.8~38.9 mg/m*) 2010
2011 6 .1—12 Chl.a 4.96.6.03.5.24.9.94.13.16,18.25.18.31.11.23.12.20.
7.94.6.33  6.00 mg/m’ > > > . Chl.a 6.7
Chl.a
Chl.a
Chl.a 2 Chl.a =
2011 18.1 mg/m’ 2011—2014 6.4 mg/m’ 2017 10
4.4 mg/m® 2011 76% 2018 8.9 mg/m’.
3.0 0.12 -
2.5 0.10 -
2.0 0.08

TP/(mg/L)
(=]
(=)
(=)}

TN/(mg/L)
5
T
o
[l
S
T

05+ 0.02 -
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ol ol Sl Sl Sl Sl Sl Sl Sl Sl S = D e D e D et D e D e D e D e B D = D
§93959589993353353733% ¥ §9393958359353783357395 %
P R e P R e e i [ R TR T R Rt i R e Ju e R e SO — e ) — &
SO0 OCO OO0 OoOO COOCOO OO OOOOoOoOOoOoOoOoOO
[ I\ N Ko Ko\ Na KeS oS NoN KoS FoN NoN KoN NN NoN NoN NS NaN NoN NoNKoN | [S I e Ko Ko Ko KN N  KeS Ko\ N  KoS o\ NN K'oS o\ NeN K oS N o\ W oSl N |
0.8+
40 +
0.7
35+
0.6
=) @30-
= 0.5
g = 25 H
= g
> 0.4 §20
.
@ —_—
% 0.3 6 15
025 Ll % 10
gl
0.1 5
0 OIIIIIIIIIIIIIIIIIIII
— ol Sl Sl Sl Sl Sl S ) o~
9 799395935959393959333 ¥
DO DO O—— AN NNt <t NelNe} [>2)
2259 et et e il e el R LN
OO SOOI
AN [S K K K Ko Na NS NN NS N o Ko N KN KN NN Ko KN RN NS NoN|

2 2009— 2018

Fig.2 The variations of the water quality indexes of Lake Hongfeng from 2009 to 2018
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