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Abstract. In order to better study the variation of water quality in Lake Hongfeng, the changing trend of nutrient and chlorophyll-a
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-a 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-a 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-a 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
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ZTHRIB A SN A8 B R I R RN TIA =2 — A5 F St 4 i T (26°267 ~26°35'N, 106°19" ~106°28'E) ,
WA X B B A R e AL AR, L F o B, R S L ZE ) A S H S 2 9T 32 B S A B TR A L U A R
L 1596 km?, SEEZS 6.01 12 m® , EHI7KIR 10.15 m'"?) . DU IE % 557K A7 1240.00 m, FE/K 7 1227.50
m, KK (12—2 F) 1228 m, kB (3—5 ) 1237 m, FAKM (6—8 A) 1233 m, F/AKM (9—11 A)
1230 m. Z0ARUA 388 30 #4028 KU S, AR AR 14.4°C (4.1~22.7°C) AR IR K 1174.7 ~
1386.1 mm , 7K & 5 BH T £ 30X K ARG 70%
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Fig.1 Distribution of sampling sites in Lake Hongfeng
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TLI (3) :iWi-TLI(j) (1)
W= (2)

5
TLI(TP)= 10 ><[9.43I6 +1.624 In (TP) | (3)
TLI (TN)= 10 x[5.453 +1.694 In (TN) ] (4)
TLI (COD,,) =10 x[0.109 +2.661 In (CODw“)] (5)
TLI (SD)=10 x[5.118 =1.94 In (SD) ] (6)

TLI (Chl.a)= 10 x[ 2.5 +1.086 In (Chl.a) ] (7)



G AR N LDAUHAE 10 4 5 (2009 2018 4 ) AR T LA 0 B & 679

A TLE (3) RREREEFRRETER, WACERES j M2 B FR SR USSR, TLI () fURH ) FiZ
B EFRIREIEE r, 05 FIBELS Chloa AR R (R 1) ,m EESTFSHA L AX(3) ~(7) W%
T H B SRS TR 30, Hod SD AP m, Chloa MRS mg/m’ , LAY BN me/L. i T BEHH A
THE IR, R 0~ 100 #Y— RIESRC TR E FRRSH T (K 2).

R 1 IAKIE Chla WREE 5 HABSHCZ MIAR D R

Tab.1 The correlation between Chl.a concentration and other parameters of lakes

ZH Chla TP TN CODy, SD
ri 1 0.84 0.82 0.83 -0.83
I 1 0.7056 0.6274 0.6889 0.6889

2 WHH B TR A

Tab.2 Classification for nutrition of lakes

I H PSR4 =] PSR4
0<TLI(3) <30 REF 60<TLI(3) <70 R R
30<TLI(S) <50 =P 70<TLI(S) <100 W EETR
50<TLI(S) <60 REEE SR

1.3 H|ABE ST FE

IKEFEFRR A Excel 2010 30O 9 RE A 7 A RAE S WM EHE 1 #es P39, K SCR 2 7R
Excel 2010 FAATHH 55 W 8500 ) B0 3B, AH DGR /3BT R FH SPSS 24 #1111 Pearson #HIC R 57k
SE, 2% OriginPro 2017 #k2: .
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2.1 2009— 2018 F LAWK FRET K

2009— 2018 4ELL M A /K AL AN & 2 Fif /. 20N /K AR 2 A TN ¥ B % 3h 38 K (0.56 ~2.80 mg/
L), BefilCfE HBU7E 2011 4F 9 H s HBLFE 2010 4F 7 H. 1— 12 H 2002 A 7K ik TN Y& BE {8 5 51 R
1.44 1.40 .1.47 1.49 1.26.1.45 .1.93.1.59 1.18 .1.36 .1.34 1 1.21 mg/L, HEE & T, Hh L EZE
W EE SRR E 2RI T 32K 00, BT 3 2 b R AR TG K, S BU R AE KB 3 0 TN YR B B3
w1 H R S SR A R AR 7R X A 3h R KRR TN R TR &K IR, K
PR TR ORI s T R A AT ORI K AR TN MR BRI KA TN M e e (i — e Hh B AE 5
B2 H12010,2012,2014— 2018 EHBUAE 7 7, HARA I BUAE 3.4 A /KR TN W B AR (E — i Hh B
42, Hidp 2010,2012 2015 2017 A 5ARMEHBIE 5.6 A, 76 7 A BRI 30 H s (8, HAy 6 45 e fk &
. A AERZIRI KA TN W B2 AR 52 OB (E (1.13~1.78 mg/L) ,2010 43k B 5 PR T F#, 2011 —
2014 LG ETF Y 2 ANE(E (1.63 mg/L) 52 T, 2018 /M LT3 1.28 mg/L, % 2010 41
WE(E TR T 28%.

O KARZE T TP Wk IR (0.016~0.103 mg/L) , s HBLAE 2014 4F 2 F, i {d H A
2009 4F 11 H. 1— 12 J L0k & TP #e BEFE 43 %14 0.035,0.029 ,0.028 ,0.033,0.037 ,0.040 ,0.042 .0.030 .,
0.030.0.031.0.035 £ 0.036 mg/L, 5 223 BEM 2 T4 2=, TR RE MR A 3 P Foss 28 1) [ fig | 8 T 52 Ml i 1)
T, 05 R T OB B RO LU AR e s S OB 1) L B KRR SR T A T RE R T
F BRI R TR IR EE T U322 0 530 B V8 F A s R b 1 A FLIROK iR i T 0B 1) LK
PRI . LTARIS TR Fh W G 48 180, A L 1) Py gl e B2 R LA e 8 O A7 A Ol B 5 R B8 X 11
R WA T g B E —s Je YL 2010 4F 2 A FFER, TP B KR TR ,2011 4F 5 H 2013 4F 47 A K
/NIE BT LA ] TP e B Y b T AR, Bk 2 TR . BRI E N F , 2009 4F TP B ik #] (i
0.078 mg/L( IVZIK ) ,2013 45/ L FHiA %] 0.040 mg/L( MZE/KJ5) ,2014— 2018 4F-45 /IMIE 3 30 (0.020 ~
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0.026 mg/L) , %% 2009 4EHYIW(E T I 67% .

NH,-N ¥k B A8 b3 TP We BE AL, 38 A We B I 848K (0.007~0.710 me/L) , B AIR{E H B A 2018
AE 11,12 A BOE TR 2009 4E 10 H. 1— 12 H ZLHGRE A KK NH,-N ¥ BE P8 43 %17 0.101,0.100,
0.134.,0.152.,0.095 ,0.095 .0.065 .0.075 ,0.084 .0.140 ,0.066 F1 0.070 mg/L, & &> Zsfh B> H B AH LA
FHALTI KR NH,-N 204 2B B 22> & SRR MU, 22 i T B oK & A O 12 % 20V I3 3% i 45
K AR FEATAE 2257, VT REA7AE HLA DR ZE T DA K M NH,-N e BE AR, 75 Bk — 5. liAr 2
T NH,-N W BB R B T R4, 2000 48 2II6{H 0.25 mg/T ( T2RK ) J5 P I, 2013 4F/MiE - T
E#0.12 mg/L( T 2K 5) ,2014— 2018 AEFEEARKF I3 (0.024~0.090 mg/L).

LIAHIKARZE T Chla B ZIH K (0.8~38.9 mg/m*) |, eI {E 4 PRAE 2010 4F 4 J , Fe e {8 1 PR AE
2011 4 6 H. 1— 12 A /KA Chl.a HEEIE S9N 4.96.6.03.5.24 .9.94 13.16.18.25 18.31,11.23 12.20,
7.94 .6.33 1 6.00 mg/m’ , HF>HF>FESLZ. 14E[A] Chl.a WEREETE 6.7 A B, WL EFE
FEE. BZEIF A T AR K, B SRR R I AE P A A K MR Chl o YREEARXT RS, B ZRTT
T R AR B SRR BRI BB , PRI A i R, R BOKIR S Chl.a WREE B EFH . BT
T T 2B ), Chl o WRIEZHTEAL LRI AL TIRIR I, 530 Chl o WP RAR . SAFE (A T
R R TG 2011 4E3XFIE(H 18.1 mg/m®,2011— 2014 4E 2R FIEZE 6.4 mg/m®,2017 4R/ F] 10 4F
PR AE 4.4 mg/m’ 52 2011 4 (IEAE T % T 76% ,2018 4F _EF+5 8.9 mg/m”’.

3.0 0.12 -

=4

—_

(=]
T

2.5

o
(=3
3

2.0 HA

TN/(mg/L)
&
TP/(mg/L)
(=}
=)

N

._.

(=]
T

o

(=)

X
T

0.5F 0.02
1) P P P P P T PP P PO P PO PR PO PO O PO 1 P P P P P PN PR PR PR PR O P A P PO PO PO
— D~ = [~ — [~ — — —_— — 0~ — [~ — [~ — [~ —
2939393939393 93333333 ¥ 2939353939559393939333 %
QNSO —— AN < vy \O\O[~[~00 00 DO —— AN < <+ o~
S S e e et e e e e e e S O e e et e e et
[Sisielolelelolelololololololelolololelole) [Sislejelelelclololololelolelolololole o)
ANAAANANAAAAAAAAAAAAAAA ANAAANAAAAAAAAAAAAAAA A
0.8
40
0.7
35k
0.6
3 2 30f
=
g 0.5}
g & 25
= =]
> 04 = 20
;. 3
% 0.3 g 15
024l 10
0.1 } . 5
0||||||||||| : TEPITE 3 TP T O PO PO PO P P P P e A B M B P B |
Pl Sl Sl Sl Sl el S — —~ D = D~ o~ — ~
3333%9333333333333333 0 3933%9333333333333333 0
QRO —— AN NNt TN N0 O ~000 RN QRO — — AN Nt <N N0 O D 0000 O\
e R R R s [ R e P s D P v b S D e e e e e e
e e e e e e e e e e e e e CO0OOO0OOOOOOOOOOOOOD
AAAAAAAAAAAAAAAAAAQQA ANAAAAAAAAAAAAAAAAAQA

Pl 2 2009— 2018 4FLLAII 2K BT AR AL (i 3
Fig.2 The variations of the water quality indexes of Lake Hongfeng from 2009 to 2018
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Fig.3 The variations of the mean reservoir water

level of Lake Hongfeng from 2009 to 2018
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iF 6 H,20124F 6 H.7 H,20134F 6 H ,2015 4% 5.6 A A BTk EH T 200 mm. AFEMEREN &Y
{E4325.7 mm, B Z=FEWEIAMEH 537.9 mm, FREFFER R IE N 252.7 mm, & ZEFFEREIEH 56.9 mm, &
RS E Ay &= 7 &
70 - 2.3 AWMHEFREIEM
2009 — 2018 “ELLAIK R K 2 4b T g Sk,
B AH)ATFREFEERRS, REAEFRRERE
AR R W SN, 2000 4F 4 H s {E (52.94) ,2015
AF 2 A AARMA (32.49) (B 6). T4 TLI 3% 3 HE5
12 38.71.,39.09,39.30,42.26 , 44.52 47.32 48.48 . 45.20 ,
44.44 41.59 .40.76 1 39.88 4F P TLI St LFHE R, &
2 TLT W = F A Y. B A K IR E FR 3R 1 [l i
SESEEE355555252528s8s = b e ML I 7 A L ARAR UL, H R A A g R IR )
SESSSSSSSSSIEOSSES SRS M A AR LM B F T RO, KA AN IR
16 2009 2018 LB ek gy TPARBEZA AR FECH AR A KT 5. 2003 2009
Fig.6 Trophic state assessment of ﬁf,él*ﬂkﬁﬂ HOFEFRARAAL T R A e S AR AL
Lake Hongfeng from 2009 to 2018 ]2 2009— 2018 4F i) £T AR & 785 35 b 8 AT T e 3.
XA REL 2007 4 LUG BN I LAk TA Al 56 Rl E R
Aol A 3 T K A B TR AT A A 5 HE A LT AR A AR R D, K A B L B R R
2.4 IWMHMRE a SEFHMHEXNE
LI 2009— 2018 4E8 H Chl.a WK EE S F 2B RIS IR S AT OG04, A R KW Chl.a WS
COD,,, NH,-N TP Vi &2 3 IEAHOC , 5 TN/TP 2 WA FAHIC, 5 TN B T0 i B AHICOC R (38 3) , FIXB
B RS R IR R — B KRR ST R A B A 3 R A R A R A A O
Chl.a Y5 COD,, 2 B IFEAC, VLBV Y252 COD,, 84k F 25 A, Chl.a ¥REES TP W EEWAH
bk, AR WA Y B2 8] TP WP AN, AN BE R KRB S i 2R AR K TG TN/ TP IR
A U 5 R BRI 3, KT 1601, BBl A A 2 BRI D 38 5 S 22, 28030 A A 2 R i ek PR 3R
LIHAAKR 10 4E 932 H TN/TP JLT-RKF 16:1(5 A A BRSM) , 7T LATA S £ A s B kil LAY . oK A4 Fnise
FU eb A U EL X 2R AR KGRAR KAEHT . Chle WE S TN B KX R WA 2, iAW £ IE
AR EBAEAE ) LU KAA Chla YREE S TN YR BE TG0 B A G OE 2, TTRE HI T-L0 A o s IR ) 220
WA, TN W B A AR Ak HESZ e 4/,

3 2009— 2018 LTI /K A Chl o Y FE 55 32 EhHE bR 0 A S50 14

Tab.3 Correlation matrix among Chl.a and nutrient in Lake Hongfeng from 2009 to 2018

3
SO Bk

HIHE

(3]
o
SOy

— D~ D~ — D~ — [~ — [~ — [~ — [~ — [~ — [~ —

-1

CODy, NH;-N TN/TP TP TN
NH;-N 0.207
TN/TP -0.266 ** -0.266 **
TP 0.391 * 0.476** -0.672*
TN 0.263 0.249" 0.418* 0.227"
Chl.a 0.629 ** 0.192* -0.340** 0.379 ** 0.144

w5 7E 0.01 ZU (BUR ), AHICHE 3 5 + 7 0.05 U (WU , AHOCH: i

2.5 kXSS EMHFMHEE a I
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o Chl.a ¥EEZFZIRK PR K SD i EZHER . M Chl.a & BE 5 /K SCRAF B AR SCHE RS
WPKIA Chl.a WRIEL SD 5255 BRI, LW Chl.a W% Tab.4 Correlation matrix among Chl.a
Xf SD (Y520 WLk, SD BEZF Chl.a Y AYIE AT REAR. /K concentration and hydrological index in
TR 45 R B A VR T 5 PR B 52 Chla Lake Hongfeng from 2009 to 2018
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Tab.5 Correlation matrix among Chl.a concentration and meteorological index in Lake Hongfeng from 2010 to 2015

R AR FA T iR HHE H B %
WG -0.149
[ T 2 0.169 0.021
SR -0.162 0.195 0.613 **
SE 0.096 0.073 -0.494 ™ -0.691 ™
H 1R A4 -0.162 0.113 0.411™ 0.821* -0.525*
Chla 0.053 -0.117 0.327 0.468 ** -0.593 * 0.374*
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