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Abstract; Dabokou is located in the south of Caohai, Lake Dianchi, with an area of 0.52 km? and an average water depth of about
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2 m. As a typical severely eutrophic lake, Dabokou has undergone two phases of ecological restoration in 2015 and 2019. In recent
years, the effects of the restoration have begun to be seen. In order to analyse and explore the reasons for the improvement of water
quality and ecosystem in the successful restoration waters, this study selected the continuous monitoring data from February 2015 to
December 2021 and divided Dabokou into four parts from A1 to A4 according to the engineering situation and water ecological situ-
ation. Firstly, the change trends and correlations of suspended solids (SS) , chemical oxygen demand (CODyg, ), total phosphorus
(TP), total nitrogen (TN) and chlorophyll-a ( Chl.a) in the four areas were analysed. Secondly, the restoration effects of different
ecological projects were investigated. Finally, the restoration effects of Dabokou were analysed by comparing with Caohai and
Waihai. The results showed that after treatment, COD,, TP and Chl.a decreased stably from Al to A4 area. COD, decreased by
18.65, 27.96, 25.26, 40.92 mg/L; TP decreased by 0.11, 0.10, 0.11, 0.14 mg/L; Chl.a decreased by 0.037, 0.068, 0.067,
0.106 mg/L, respectively. SS showed strong seasonal variations and TN showed a continuous decreasing trend only in area A4, the
south-eastern part of Dabokou, with a decrease of 0.68 mg/L. Correlation analysis showed that COD, and TP had the strongest cor-
relation with Chl.a, which could be the key factors affecting algal growth. The water diversion and exchange project reduced nutri-
ent concentrations and accelerated water circulation, and the microfilter cleaning and algae removal project reduced algal biomass
and the risk of algal pollution. And through the purification functions of submerged macrophytes, the plant restoration project pro-
vided conditions for the formation of the macrophyte-dominated state lake. It is considered that the plant restoration project is the
most direct, economical and long-term measure among the above projects. Comparing Dabokou with Caohai and Waihai, it can be
concluded that under the same geographical and climatic conditions, the ecological restoration of the south-eastern water of Dahokou
has achieved some success. Overall, the Dabokou area, as a case of successful restoration of the severely eutrophic, algae-stable
state lake, its experience has important reference value for the further ecological environment restoration of Dabokou itself, Caohai
and even the whole of Lake Dianchi.
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Fig.1 Distribution of samplingsites and schematic diagram of restoration projects in Dabokou
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Fig.2 Concentration change and mean change of suspended solids in Dabokou
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Fig.4 Concentration change and mean change of total nitrogen in Dabokou

2.4 BHERETURABERT

KIAH 4 7RI TP # B SR 2303 T REAE S IF B R EEB R e 2016 4E 7 H (K 5) . SR
5 e 4R A e N T B Rk AR AR 9 AR RS B /K B TP Y &, 2016 47 T 2147 4 JoyKiR TP e & A4 55—k 3y
{EZR75, /35 M 0.180.,0.176 ,0.182 F11 0.177 mg/L [ & 0.096,0.107 ,0.109 1 0.117 mg/L, — ¥ T )R
ZHT, AL A2 A3 KR TP Wk A b T R, IR R R R R E S Y TR R 8 LA Bk A A ) ok A R
T E SR, A TR AR R S e ot s Al T — 0 AR A SR R AR A T | oK A AR i A
JURE T KA AR BE JT , TP W AT LA — 25 IR AR, IR 245 /K30 TP Y 3 31H 43 51 28 0.071.,0.077
0.075 #10.038 mg/L,
25 MHEE aiRETURMERT

KA AL~ A4 KR Chl.a AR BH B0 X0, o AT ) Chl.a 3R ShiR R, 78 2016
A9 A 2020 41 3 H HELPTANBH R A I (E ; A2 T A3 (¥) Chl.a ¥R SR B H 3 3h T B 3 A4 7K 380
RIS (E 6) . BFFEIIE, Al K3k Chl.a ¥ EEFE AL A — IR 5748, A\ 0.112 mg/L FEAK = 0.075



Kok HF . FERMBREIKRAOFLE S FESS L IRARSH— X ia 2 A4 1555

0.40 0.40
Al

0.32}F 0.32
) )
5 0.24 5 0.24
g £
S 0.16f =0.16
= =

0.08F 0.08

O 1 1 1 1 1 1 0

0.40 0.40

A2 A4

032} 032}
aQ -
5 0.241 5 0.24
£ £
EO.16- EO.]6-

0.08F 0.08}

O 1 1 1 1 1 1 0 1 1 1 1 1 1

\Y

S TN TSI AT SS ST

NN N N I AN 2R NSNS N NN 2R
O N N M SN

Bl S RIA A S AL

Fig.5 Concentration change and mean change of total phosphorus in Dabokou

mg/ L, Chl.a ¥ FE AT BA 0 AR5 5 A2 1 A3 KIEAE 2015— 2020 4F3E 48 Kk A= 3 IR B(E AR AR, ¥ 0 0.128
mg/L 43 HIFEAILEE 0.028 F10.038 mg/L, {H7E 2021 45 7 1 8 A HELME TR 245, 43 W TR & 0.060 F10.061
mg/L, A4 /KIRH) Chla MBEE KA T 4 WHEFRITZEAS, A 0.113 mg/L FE{K % 0.006 mg/L, B Chl.a ¥
IR BRI/ . SIRBEHEARA ], 8Kk Chl.a W (E AR A R B [R5, JRU A AT g2 Chl.a ¥
B S IR A Y ARG TS E AR B R R R L RIVE FH 25 5 B TR I T 8 ROk AR 8 57
LRV BE R T T IR A W B OB IR AR K. DR, XK EREE S0 i R B B N W R ARG AL K,
Chl.a ¥ J8 S04 MR, T 5 2 0 FE A S8 A A4 K30, 76 TR AT R A M B FR A RS 0 T, 1 TR 10
IKIBEA RS A, &I F R 4, Chl.a MR EEARFR A AL,

0.30 0.30

Al A3
5024 0241

en
20.18

=)
g £0.18
3012

3012
= =
© 0.06 © 0.06

0
0.30
50245
2018
3012k
=

©0.06f

A4

Bl 6 JIA FI 2R R a A R RAL
Fig.6 Concentration change and mean change of chlorophyll-a in Dabokou
3 it

3.1 SMEEFEEE XS
XERIA T B AIREE N T AT A0 (32 2) ,SS (COD, (TN HI TP 55 Chla ¥R 52 B35 IEAR G, H 4



1556 J. Lake Sci. (#3a#3) ,2023,35(5)

22 2 K IRIREEHE b [B] A9 AH S XK Z [E] SS.COD,, \TP #1 TN 5 Chl.a fAHC
Tab.2 Correlation between environmental MRS KBURNA —E R FR , KB A P
indicators in four water areas AR . KBRS A R X AL KR, AN R

sk 5kR SS COD, TP TN Chl.a ?‘Ej Chl.a Z [f] B‘Jﬁ‘ﬁ?é‘ﬁmﬁ,i’éfﬂ@%%%i’%ﬁ?ﬁ
AR E R I, E 2 IR a A,

o oo HOR 33— 9 et o A5 Chila eI
TP 0220% 0.699" 1 KB AR . KA A2 I A3 s8R, 543035
TN  0.476™ 0391 0.429 1 75 Chl.a BYFHSCHRR , JLHIE COD, TP 5
ChLa  0.398* 0.588™ 0.542*" 0.460™ 1 Chl.a [AFGHE , 15 SE T BT 4h i — 20, B

A2 S8 ! TEIK TR 51— 5 S35 B0 38 FF, 24K 5 A A K 1 11
€ODg, 07347 1 COD A TP €[S 17 LA s o 93 o s 2
e L. ATEUETUKHAE K 69 Ad KSRt
Chla  0.622* 0789 0.723" 0.685" 1 COD, TP I Chl.a 22 [A] 2. 35 (5% IEAH G , L 35

A3 S8 I U S R AR W B AR T AR A, fn TP % T
CODe o607 1 4TI S BRI YR B th Tk
TP 0.420% 0.747 1 TR R WA T, 28 AR W B R0 AR (E IR, B
TN 0.454™ 0.546™ 05487 1 LS 08 35 R 50 1R K R B T SR i A
Chl.a  0.470* 0.744** 0.772™ 0.544* 1 B0t

M : #E 4 A~k , COD,, \TP 5 Chl.a fAH P

COD., 0.733* 1 .
d ZEIE T SS.TN 5 Chl.a 1% e R B, 2=
TP 0.669* 0.881* 1 AT 9 Chta HOAICHE S 2L 220

N oss 0a1c om0 1 COD, il TP SR HHRE B %, [7int 457
Chl.a 0.623* 0.821* 0.870™ 0.743** 1 JKIL COD., 5 TP 2 [A] 11 3% 30 1 85 A A OC
Yo KA COD, TP I TN ¢ 45 — I3 {25
ARV R AE 2016 AE TR RAE (B 3~5)  fELZ S
3 COD Al TP FFL28) T B4, Chl.a W A AR B (E S AR I ] AR5 HORARIR] (1 6)  (HL B At 2 B H
Bl T R 350 T g 5 A A R B X 8 vk B AR A i R B A 5

KIAH TN 55 Chla fASEHEAGE , 2R NI H TN B2 AR, (HL TP S BRG]  A 4 A i
FEFRERN T, BOPFCR U R BT TP xR L 7 1A s oSS 5 Chla MG
G, R T ORAA T SS e S8 2 32 e /K R i 2 8L W S8 1) 2R 5 A8 4, Chla F2 %832 5 SR dh vk S 2 3l P 52

g, SS W BE AN 2 ELHER A Chl.a W , Pt S ik BE XS T HEAIR R leht 1 2 oy i O PR A

32 XIAOARMBETRERR

HE IR A A S A R g ST YR T A A, PR AT R RO UTR AR v R A S f
FERIKAE AR R G0 KA H KR RO O A A58 S TR (45 5 | Rk ok TR A g v A (BR ) TR,
PO T R AR e TR I, Ak DR 9 A8 4G IF LD Tk s BT B2 . 7]

i, 45K K A CR 1 22 5755 BB TR A G, [T TRl D 1K PR Se i AR 30, RE S DR 57 DIK
A A A, LI 588 A6 A KA A 0 A DS A 2B SR . TR , /K Bk COD, (TP Al Chl.a 2
A T SS ATTN 72 AL AL A2 ZKSSHY PH R MGE SR A BAR (18] 7) o il T A2 KIRPTERS AL KSR 58
YR TT (B 1) A EHER RIS, N IR Bk S 8OR A E
3.2.1 5l Ak TR AR K E MR 5UKHK TAR— 75 1 HE 8 AR K 8 IR e BE A ok A 52 e g
73,55 =T AT LUIH R RS e (B 20K — U S, 518 TR B 0F , SR I8 A9 50 B Rl ko
HEAh, 5IKIOK 22 BIIY 3 AR PR o B i 5 DR SR R K A AR 2 3, 25 L
G Y A F R, T BB AT AR, 27 L ohoa B2 0 H Y, KRR T I e e i e A 4R, g
H 98K SR 1K 10% ~20% , 938 T4 AVR K o xR R0, 51K oK i B 8 I8 1 K S
W A1 A SR K L3l LIS RIS B AR ST o RIH 15 KoK TR R ARG 7K IE A Je T TR K 23 B ol )

# Fe7n P<0.05, #x IR P<0.01,



LB EF FERMBHREKRAOFE S FASE L IBRARIN—— AR K 2 A 1557

SS/(mg/L) COD(/(mg/L)
ms8.2~16.2 I 25.87~30.23
16.3~21.4 I 30.24~35.12
20154 [21.5~24.9 [035.13~40.44
[7125.0~27.1 [7140.45~46.34
[127.2~28.6 [[146.35~56.68
© [[7128.7~29.6 [77156.69~63.50
[17129.7~30.3 [7163.51~70.41
30.4~31.2 0 70.42~71.50
= N31.3~327 B 71.51~72.00
20214 N 32.8-35.0 20214F W 72.01~72.73
TN/(mg/L) TP/(mg/L) Chl.a/(mg/L)
B 1.146~1.702 0.0379~0.0504 B 0.012~0.035
1.703~2.013 0.0505~0.0577 %0.036~0.049
- [112.014~2.128 ; [190.0578~0.0678 . 0.050~0.060
2015 [712.129~2.178 20155 [7710.0679~0.0794 20154 [7710.061~0.074
[12.179~2.239 [7710.0795~0.1035 [710.075~0.088
[12.240~2.301 ) [10.1036~0.1652 [10.089~0.106
[1712.302~2.385 [1710.1653~0.1779 [0.107~0.118
2.386~2.412 0.1780~0.1811 0.119~0.122
B2.413~2.480 0.1812~0.1815 0.123~0.126
20214F N2.481~2.570 202 14F m0.1816~0.1819 20214F 0.127~0.129

[ 7 KIA 1D 2015 F 2021 47K 46 bR 2s ] o A
Fig.7 Spatial distribution of water quality in Dabokou in 2015 and 2021
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Fig.8 Distribution changes of submerged macrophytes in Dabokou
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Fig.9 Comparison of water quality changes among Dabokou, Caohai and Waihai
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