52 6 Vol.52, No.6
2021 11 OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 2021
%
1,2 3 3 3 4 1,5
1 1 6, 1 1
(1. 430072; 2. 100049;
3. 430020; 4. 430070;
5. 430070; 6. 650504)
, 2019 8 12
(1) (P<0.01),
0.7 m 1.2 m, 50d 1.4 m, 90 d,
10% 70%; (2) 0.26 m 0.77 m,
(0.26 m) (P<0.01); (3) a (chl a) 38.90 ng/L 3.41 pg/L,
(101.91 pg/L) (P<0.01); (4) (TN) 4.78 mg/L 2.60 mg/L, (TP)
0.76 mg/L 0.08 mg/L, , (P>0.05) ,
, S , chl a
X171.4 doi: 10.11693/hyhz20210500116
, (Chen et al, 2020)
(Wang et al, 2021), s
( , 2017; Jeppesen et
al, 2020) , (Qin, 2013)
* , 2018YFD0900805 , 2020020602012152
wszky202014 ,2017ZX07302 , 2019FBZ01
, 202001BB050078 , Y201859 , E-mail:

ml15670590563@163.com

:2021-05-13,

, E-mail: liyan@ihb.ac.cn;

:2021-08-28

, E-mail: wanghj@ihb.ac.cn



1400 52

) 1
’ 1.1
’ ) 8.00 km’,
(Engelhardt et al, 2001) ,
7.67 km? , , 20
’ ( , 2005) ,
’ 2018—2019 , 2.0—10.0 mg/L,
’ 0.2—0.9 mg/L, a 30—
’ 200 pg/L, A% ;
’ (Schetfer, , (Phragmites communis)
1998) ’ (Typha angustifolia) (Zizania latifolia)
’ ) 80— (Nelumbo nucifera),
120 pe/L, 40—60 pg/L (Wang (Myriophyllum spicatum),
et al, 2014) ,
120 pg/L )
’ ’ ( ,2019 8 12 )
’ ( D,
(10—15 a) (Jeppesen et al, 2 400 m?, I m, 1.8 m
2005) , ’ , (0.24£0.1) m,
’ ’ (7.6£3.0) mg/L (0.84£0.1) mg/L, v
, , «C )
( ,2017) 2 1.2
5 7.67 km . 1.2.1
2018—2019 ,
V b b
: ” ; 2019 1.2.2 ,
1 440 km* (60%) 5500 m’
PVC , )
> s 10 cm 5
) 1.2.3



6 - 1401
o © e ©
30°30'30" | °
N
o
[ ]
[ J
- °
[ J
o
® W
[ ]
30°29'30" [
4 . A iy
°
A R A omwEmEcy
“ - . (FEHRX)
30°28'30" - FRRUAS . GISi|
° = ToX
“ad o H550
° = BfR
o o X (INHX1—4; RBX5—6)
a SifRT
T 0 750 1500 m b HEXEMEE X
I 1 I 1 l 1 1 1 1 ¢ ;FLQKTE¢%{|%§[X 1 1
114°20'30" 114°21'30" 114°22'30" 114°23'30" 114°24'30"E
1
Fig.1 Location and sample sites of the demonstration area
1.2.4 (Cond, puS/cm) Pro Plus YSI (Yellow Spring
, 1:3, 70  /m Instruments, ) 0.5 m
0.5 m, 0.7m (Turb) (2100Q, HACH, )
) 05m , (Zy) (Zsp) (Speedtech,
0.5—2m ) ( , )
> 1.5 m s
’ (TP) (TDP) a (chl a)
2 m, TN )
)
) ’ : TP  TDP Chl «
20—30 /m°, 0.5 m,
0.8 GF/C  (Whatman, GE Healthcare UK
.8 m
Limited, Buckinghamshire, ) ,
2019 8 14
1.3 90% , 4°C 20—24 h,
' ( , 1984)
(DB43/T 432—2009), ’ ’
(D 2 (5#, o), 10 10
; 4 (14, 2#, 3#, 4#), 1# )
, 2% A# , 3# ) 10 10
, 0.5 08m
2 (WT, °C) (DO, mg/L) pH 2,



1402 52
1.4 : Turbnonalg=1/Zsp—0.011%chl a—0.18
R 3.6.2 (R core team, 2019)
Excel 2010 2
Friendman test 2.1
, Portielje s
(1999) Ibelings  (2007) , (Turbry) 0.7 m 1.2 m (P<0.01);
(Turbaye) (Turbnonalg) 2—3d , , )
(Turbgy) Turbry  Zsp ; Turbay, 50d 1.4 m (P<0.01)
Portielje  (1999) , 90 d, 10%
( , 2017), 0.011xchl a; 70% ( 2) ,
Turbg.x 0.18 /m (Zsp , R 100 d
); Turbyonalg 60%
1.8 - '
—O0— &% i ptf
—o— % ﬁw
0.00 ' ' ' ' ' ' : ' '
8.14 8.23 9.2 9.12 9.23 10.8 10.18 10.28 11.7 1115 11.27
85 (B.B)
2
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EFFECTS OF IN-SITU ECOLOGICAL RESTORATION IN NANHU LAKE, A
HYPERTROPHIC URBAN LAKE, CHINA

ZHANG Miao"?, LI Ming-Meng’, LIU Lyu’, LIZhong-Chao’, MIAO Teng®, YU Ye-Xin">,
ZHAO Yong-Jing', LI Yan', WANG Hai-Jun"®, WANG Hong-Zhu'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Wuhan Municipal Construction
Group Co., Ltd., Wuhan 430020, China; 4. Hubei Water Resources Research Institute, Wuhan 430070, China;

5. College of Fisheries, Huazhong Agricultural University, Wuhan 430072, China; 6. Institute for Ecological Research and Pollution
Control of Plateau Lakes, School of Ecology and Environmental Science, Yunnan University, Kunming 650504, China)

Abstract Urban lakes are facing eutrophication problem, and many are in hypertrophic state at present in China.
Considering their key role in water supply, climate regulation, and landscape improvement, ecological restoration to
improve the local water quality is important. An in-situ ecological restoration experiment in a demonstration area of
2 400 m’ in Nanhu Lake (Wuhan, China), a hypertrophic urban lake, was conducted in Aug.—Dec., 2019. The restoration
measures included enclosure construction, optimization of fish community, and macrophyte re-establishment. Results show
that the height of emergent macrophyte significantly increased. The average height of Phragmites australis increased from
0.7 m to 1.2 m; the new leaves of Typha orientalis reached the height of 1.4 m after 50 days of cultivation (P<0.01). The
coverage of these two plants increased from 10% to 70%. Transparency of the demonstration area increased from 0.26 m to
0.77 m, which was significantly higher than the area outside (0.26 m) (P<0.01). Chlorophyll a in the demonstration area
decreased from 38.90 to 3.41 pg/L, which was significantly lower than that of the outside area (101.91 pg/L) (P<0.01).
Total nitrogen (TN) of the demonstration area was reduced from 4.78 to 2.60 mg/L, and total phosphorus (TP) from 0.76 to
0.08 mg/L, both of which were lower than the outside area. Overall, the macrophyte in the demonstration area has been
restored, and the water quality largely improved. However, the nutrient concentrations inside and outside of the
demonstration area had no significant difference, probably resulting from the nutrient release from the sediment. In
addition, the ecological restoration measures including enclosure construction, optimization of fish community, and
macrophyte re-establishment were effective in improving the water quality of hypertrophic lakes to some degrees, but less
effective in controlling the internal nutrient loading. The control of internal nutrient release is necessary in the future works
to reduce the nutrient concentrations in water column. This study provide a reference for the restoration management and
water quality improvement in urban hypertrophic lakes.

Key words urban lake; hypertrophic; ecological restoration; macrophyte recovery



