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Research and practice on the construction technology of macrophytes-dominated
clear water ecosystem in the artificial lake: taking a new artificial lake in the
northwest as an example
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1.Beijing Tsinghua Tongheng Urban Planning and Design Institute

2.Xi'an Kunming Lake Investment and Development Co., Ltd.

Abstract According to the lake ecological restoration theory and engineering practice cases, the construction
technology of macrophytes-dominated clear water ecosystem of a new artificial lake was proposed. Through the
habitat optimization and the construction of aquatic animals, aquatic plants and microbial systems, as well as regular
observation, debugging and maintenance management, a macrophytes-dominated clear water ecosystem was formed
with submerged plants as the core, which had strong resistance and self-recovery capabilities. Taking an artificial
lake in the northwest as an example, the proposed method was used to construct a water ecosystem. After one year
of operation, the main water quality indexes (except TN) reached Class Il water quality standard of Environmental
Quality Standards for Surface Water (GB 3838-2002). In the lake, 5 submersed aquatic plants were widely
distributed, such as Potamogeton lucens Linn and Hydrilla verticillata, and had a good reduction effect on
pollutants. And a stable macrophytes-dominated clear water ecosystem was realized.
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Fig.1 Ideas for water ecosystem construction of artificial lake
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Table 1 Several common fish and large benthic animals
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Fig.2 Schematic diagram of the status of the artificial lake in

northwest China
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Fig.3 Technical route for aquatic ecosystem construction of the artificial lake in northwest China
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Fig.5 Configuration of submerged macrophyte communities

of the artificial lake in northwest China
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Table 2 Disposition of aquatic plant communities of
the artificial lake in northwest China
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Fig.6 Distribution and growth of aquatic plants in the artificial lake in northwest China

SOWACR B 7K COD J NH;-N, TN, TP % J& 4 4F -3 {43 il 4%
2019 4F 8 H—2020 4 8 MK BIEINZER (& 7)  #EKTFFE 14, 30, 58, 63 A~ A 4044, IFHEATF RN LY

B, ZATMASRGEMEG, KIREHERER  WIUKAEYHEIE COD, NHy-N, TN, TP {5+ ¥fE /)

5, 5% 1.5 m DA I, /K& COD & NHy-N, TPV 4332k 373, 7.27, 116, 1.3 mg/(m*d),

FEATKF] GB 3838—2002 MMk AR, AT

ol . K —e- i 1
~ 45 L
1

% 40 |
£35¢
3 30

TN #E/(mg/L)
S N B O 0

T

020
2016 f
on

go.lz 3
0

2 008 [
£ 004 F

itk -e-th

03-27
04-07 } 4

L L L s s L L
>~ o > > >~ > 0 O > I~ 0 ® ~ < o~ =~ o =~ 0~ >
o0 o [=)) D (=1 (=1 — — o o — — o o < wv v o o [ [y [~
(=) (=] (=} (=] — — — — — — (=] (=] (=) (=] (=] (=] (=] (=1 (=] (=] (=] (=]
2019 4 | 2020 4
IR E) (H - 1)

7 2019 £ 8 B—2020 £ 8 A AT#t kKR
Fig.7 Variation of inflow and outflow water quality of the artificial lake from August 2019 to August 2020
4 Z5iF B RS RGNS A, SN T EROE UK AR
(DEFXP AWM G G AT RE 4028 . WX SR PROLAl . KA ARV A | K2R S v iy



<1112 -

PG TR

H12E

DI KSR 8 S A St D R . AR A AL R AL
fith, A5 LK R R AR Bl R T, A BERHERTHK AR
BARE, SRARE K A A E A KA A A
AL, PEIGE B A /K A AR, e T3 15 AT 17 23 (1]
HEATICE, JTARE B 7 22 HERAE; 7K A= S RV A 2t
B R PRGN ZEA5 1, MR ] R 0 R b gt
GO EWEE, A FBOBOKA s fE N T HAAE
FRYEY, B SRR I AN KBS RS

(2) ATGAL S e N T ), A5 T kA S &
Guab, HAR N 2SO RE B R | O R R R
% B EK Y BOBOK S Y . B s Y
Flo KAEZRGEMEFZET VRS TREFRL
F KRB EE AR T 1.5 m AL, KBRS FR (TN B
AN EAEF] GB 3838—2002 27K JFidnife

S 3k

[ 1] B, SeUIH N LS8 T oK At 2 it s it
Je (1] RITARFFBE ARz, 2014, 31(7): 13-20.

YANG C, MA J M. Research progress of ecological restoration
and aquatic plant community construction for urban lake[J].
Journal of Yangtze River Scientific Research Institute, 2014,
31(7): 13-20.

RAEFE, $3/N T, G ARAD, 55 [E AP [R)ZE R TA VA BLUEBK 247
SRR . BRI AAR, 2013, 3(2): 156-162.

SONG F F, HU X Z, JIN X C, et al. Analysis of lake

(2]

management strategies of different types of lakes abroad and
enlightenments  for  China[J].
Engineering Technology, 2013, 3(2): 156-162.

ZH, T B/ E S ENK AR A IR TR SRS
IRBUBOK AR5 225 L)) FRBERLEBITSE, 2014, 27(6): 595-601.
JIANG X, WANG S H, YANG X F, et al. Change in water

Journal of Environmental

quality and ecosystem of Lihu Lake before and after
comprehensive water environmental improvement measures[J].
Research of Environmental Sciences, 2014, 27(6): 595-601.

BLAHNIK T, DAY J. The effects of varied hydraulic and
nutrient

loading rates on water quality and hydrologic

distributions in a natural forested treatment wetland[J].
Wetlands, 2000, 20(1): 48-61.

HW, XUtk E AR RS RGP S B R 28 KOG 7R [7]. K
FIRRBISE, 2011, 11(6): 72-78.

LGN, MUK, BUEE, 458 SR WK AR g iy S S5 1R
R ) RAEAEDIEAR, 2009, 33(2): 222-229.

MA J M, CHENG S P, HE F, et al. Practice and implication of

[5]

establishing aquatic vegetation in Lake Yuehu in Wuhan,
China[J]. Acta Hydrobiologica Sinica, 2009, 33(2): 222-229.
S0, B, KT, 8 RDGEE WK A A LR
JazR L], BBUAEYI# 5T, 2007, 25(5): 473-478.

MA J M, HE F, CHENG S P, et al. Practice of establishing
aquatic vegetation in Lake Lianhuahu in Wuhan, China[J].

Journal of Wuhan Botanical Research, 2007, 25(5): 473-478.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FEATAL, FBHI 7, i e, 25 S ST P S W TE 7K B T S )
BT S XS AT LLga 24w i 1) (1], PR45 TREROR 240,
2020, 10(6): 891-896.

WANG S H, ZHENG S F, SHANG X, et al. Key issues of water
quality improvement in the landscape lake of plain river network
and corresponding countermeasures: a case study of Nanhu Lake
in Jiaxing City[J]. Journal of Environmental Engineering
Technology, 2020, 10(6): 891-896.

R, i, R AT EIKAS KRG AT kT 1], Hihi
TR, 2016, 10(2): 948-954.

GAO X P, YANG R, ZHANG C. Study on the aquatic ecosystem
design method of artificial lakes[J].
Environmental Engineering, 2016, 10(2): 948-954.

YE C, LI CH, YU H C, et al. Study on ecological restoration in
near-shore zone of a eutrophic lake, Wuli Bay, Taihu Lake[J].

Ecological Engineering, 2011, 37(9): 1434-1437.

Chinese Journal of

MOSS B. Engineering and biological approaches to the
restoration from eutrophication of shallow lakes in which aquatic
plant communities are important components[J]. Hydrobiologia,
1990, 200/201(1): 367-377.

FIEFL, MU, AL IR, 5 WA A S BRI Bk (7],
rhE A 3E 4, 2019, 35(26): 84-93.

QI Y K, MENG S L, FAN L M, et al. Ecological restoration
technology of lakes: research progress[J]. Chinese Agricultural
Science Bulletin, 2019, 35(26): 84-93.

tRELR, U, A, S K RVE S RGN T S0 FE L
1B SRR R B 52 (1), #1358 TR, 2017, 35(3 1) - 310-
313.

XU E B, YAN H X, WANG N, et al. Research on application of
ecological restoration technioue in treatment of eutrophic water in
the Xiushan Lake of Ma'an Shan[J]. Environmental Engineering,
2017, 35(Suppl): 310-313.

B, XK, BRI, SF WAL S RS RS HR IS SIS R
THFSEHERE 1], AR, 2014, 23(10): 1697-1707.
ZHAO L, LIU Y, L1 Y Z, et al. Survey on theory and driving
factors of regime shifts on lake ecosystems[J]. Ecology and
Environmental Sciences, 2014, 23(10): 1697-1707.

A S A YT WIF O kTl A O], R & 2241, 2007,
26(2): 132-135.

ZHENG H M. On function to the city from urban lake[J]. Journal
of Nanping Teachers College, 2007, 26(2): 132-135.

TRJE T, XU, TRER, S RN R B [T]. AR T
224, 2015, 9(9): 4300-4308.

XU H T, ZHAO F B, ZHANG W, et al. Ecological management
of urban artificial lake[J]. Chinese Journal of Environmental
Engineering, 2015, 9(9): 4300-4308.

K3, XU, PMEZEY, S5 A 5T DR AR KR AT I K B B
TARZB 5> Hr 5 RS W (1], BRI RLERIESE, 2016, 29(12):
1872-1881.

ZHANG R, LIU C, SUN D Z, et al. Water quality improvement
engineering for urban rivers and lakes supplied by reclaimed
water in Beijing: case analysis and problem diagnosis[J].

Research of Environmental Sciences, 2016, 29(12): 1872-1881.


https://doi.org/10.3969/j.issn.1001-5485.2014.07.003
https://doi.org/10.3969/j.issn.1001-5485.2014.07.003
https://doi.org/10.3969/j.issn.1674-991X.2013.02.025
https://doi.org/10.3969/j.issn.1674-991X.2013.02.025
https://doi.org/10.3969/j.issn.1674-991X.2013.02.025
https://doi.org/10.1672/0277-5212(2000)020[0048:TEOVHA]2.0.CO;2
https://doi.org/10.3969/j.issn.1671-1408.2011.06.019
https://doi.org/10.3969/j.issn.1671-1408.2011.06.019
https://doi.org/10.3724/SP.J.1035.2009.00222
https://doi.org/10.3724/SP.J.1035.2009.00222
https://doi.org/10.12153/j.issn.1674-991X.20200065
https://doi.org/10.12153/j.issn.1674-991X.20200065
https://doi.org/10.12153/j.issn.1674-991X.20200065
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.1016/j.ecoleng.2011.03.028
https://doi.org/10.1007/BF02530354
https://doi.org/10.11924/j.issn.1000-6850.casb18050144
https://doi.org/10.11924/j.issn.1000-6850.casb18050144
https://doi.org/10.11924/j.issn.1000-6850.casb18050144
https://doi.org/10.3969/j.issn.1674-5906.2014.10.020
https://doi.org/10.3969/j.issn.1674-5906.2014.10.020
https://doi.org/10.3969/j.issn.1674-5906.2014.10.020
https://doi.org/10.3969/j.issn.1001-5485.2014.07.003
https://doi.org/10.3969/j.issn.1001-5485.2014.07.003
https://doi.org/10.3969/j.issn.1674-991X.2013.02.025
https://doi.org/10.3969/j.issn.1674-991X.2013.02.025
https://doi.org/10.3969/j.issn.1674-991X.2013.02.025
https://doi.org/10.1672/0277-5212(2000)020[0048:TEOVHA]2.0.CO;2
https://doi.org/10.3969/j.issn.1671-1408.2011.06.019
https://doi.org/10.3969/j.issn.1671-1408.2011.06.019
https://doi.org/10.3724/SP.J.1035.2009.00222
https://doi.org/10.3724/SP.J.1035.2009.00222
https://doi.org/10.12153/j.issn.1674-991X.20200065
https://doi.org/10.12153/j.issn.1674-991X.20200065
https://doi.org/10.12153/j.issn.1674-991X.20200065
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.12030/j.cjee.20160268
https://doi.org/10.1016/j.ecoleng.2011.03.028
https://doi.org/10.1007/BF02530354
https://doi.org/10.11924/j.issn.1000-6850.casb18050144
https://doi.org/10.11924/j.issn.1000-6850.casb18050144
https://doi.org/10.11924/j.issn.1000-6850.casb18050144
https://doi.org/10.3969/j.issn.1674-5906.2014.10.020
https://doi.org/10.3969/j.issn.1674-5906.2014.10.020
https://doi.org/10.3969/j.issn.1674-5906.2014.10.020

%4

TR A N TR ANE RS A S R G IR BRI 5 S B—— AP LR e AT 380 A 151

<1113 -

[18]

TR, R, e, S5 SR WU KAL) A3 A i S S K R EE
P ARSRAEDFSE L], YT IR 5 PR35, 2021, 30(3): 636-
643.

FANG X, ZHAO F B, CHAI X L, et al. Relationship between the
distribution of submerged plants and water environment factors in
Yilong Lake[J]. Resources and Environment in the Yangtze
Basin, 2021, 30(3): 636-643.

CHEN X L, PELTIER E, STURM B S M, et al. Nitrogen
removal and nitrifying and denitrifying bacteria quantification in
a stormwater bioretention system[J]. Water Research, 2013,
47(4):1691-1700.

SRR, A, R, S5 I DU RO AR R 55 OGP A 3 R
PEHCER L. AR, 2021, 33(4): 1196-1208.

ZHANG Z H, YANG T, WANG H, et al. Comparative study on
the adaptability of four submerged macrophytes to low light
environment in Lake Erhai[J]. Journal of Lake Sciences, 2021,
33(4): 1196-1208.

ERVIN G N, WETZEL R G. An ecological perspective of
allelochemical interference in land-water interface
communities[J]. Plant and Soil, 2003, 256(1): 13-28.

AR VR B AR BEARFAE 5 K R S K B B 8 A DG M 4
HF[D]. P A M K2E, 2016.

NS . VL DU SRS A A A SR SRR T L
WEFE: LA W 55 30 B ik I A (D). : 3L ek
2#,2014.

LRI, WA, JRIEZ, S5 ORI B A eI A 25 5T
HERE(I]. WiAFlkeE, 2013, 25(2): 163-170.

JIH T, XIE D, ZHOU H J, et al. Advances in ecological research
on epiphytic community of submerged macrophytes[J]. Journal
of Lake Sciences, 2013, 25(2): 163-170.

XUTE, A SO, e, 55 DUKAE YRR T A9 S8 2% (1], A
YIRlaE2ER, 2017, 35(3): 444-451.

LIUY, FUWL, CAOY, et al. Study on the functional traits of
submerged macrophytes[J]. Plant Science Journal, 2017, 35(3):
444-451.

TR, 2R A%, X 5 TR AIIIA DK A 4 I 5 BRI 5T 0k
JE 7). kR, 2018, 37(12): 46-51.

ZHANG X J, ZHU J G, LIU X. Research development in
controlling technology for submerged aquatic plants in shallow
lakes[J]. Water Purification Technology, 2018, 37(12): 46-51.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

F UL, RAETE, X228, 5. SR BEDL X R R 2Rk
I AR AR B R 0], RIT IR U6 5 908, 2012, 2144
Fi2): 62-68.

WANG H Z, SONG C L, LIU X Q, et al. Lakeshore overview of
lake Chaohu and ecological rehabilitation schemes for shoreline
and littoral zones[J]. Resources and Environment in the Yangtze
Basin, 2012, 21(Suppl 2): 62-68.

XL, PRI, VRt ST, 55 S Sl 200 MR E o
HERES N HBR [T]. kA2 78244408, 2010, 31(3): 99-103.
LIUM, XU M X, XU D L, et al. Status quo and progress in
research and application on nonclassical biomanipulation of
silver carp and bighead carp[J]. Journal of Hydroecology, 2010,
31(3):99-103.

WA, FEZEUE, ZEB AN N &t fn S AR AR B
Tk 7). KR4, 2000, 24(1): 72-81.

XIE S G, CUL'Y B, LI Z J. Ecological studies on lake fisheries on
piscivorous fishes: theory and methods[J]. Acta Hydrobiologica
Sinica, 2000, 24(1): 72-81.

EWERL BUTBRIY B ST S REVE 45 L Y 28 22 AL
FE[D]. P4 PHALRAE, 2013,

2R WIIRIH, R, S OK T RUES REE KoKk
BHUBFFE 1] ARERIT, 2018, 39(6): 30-36.

LID B, HU Z Y, XU M Y, et al. Construction of underwater
micro-ecosystem and simulation of water purification[J]. Pearl
River, 2018, 39(6): 30-36.

FRIE, 155, BRI, S5 AR TR X B B K (A OK BT M AR
W REEABE ORI [J]. S5 TR, 2018, 36(8): 1-7.

DU C, FENG S, ZHANG Y M, et al. Study on the improvement
of water quality and biological diversity of black and odorous
water by microbial inoculants[J]. Environmental Engineering,
2018,36(8): 1-7.

HILT S, GROSS E M. Can allelopathically active submerged
macrophytes stabilise clear-water states in shallow lakes[J]. Basic
and Applied Ecology, 2008, 9(4): 422-432.

SIE D, W3, P AL, RS A BRI K AR Y
AT [J]. PR S EOR, 2010, 33(7): 150-154.

WU D X, YANG W J, KE X J, et al. Control of water blooms of
urban eutrophic lake with compound microorganisms in
restoration project[J]. Environmental Science & Technology,
2010, 33(7): 150-154. &


https://doi.org/10.1016/j.watres.2012.12.033
https://doi.org/10.18307/2021.0418
https://doi.org/10.18307/2021.0418
https://doi.org/10.1023/A:1026253128812
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.watres.2012.12.033
https://doi.org/10.18307/2021.0418
https://doi.org/10.18307/2021.0418
https://doi.org/10.1023/A:1026253128812
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.watres.2012.12.033
https://doi.org/10.18307/2021.0418
https://doi.org/10.18307/2021.0418
https://doi.org/10.1023/A:1026253128812
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.watres.2012.12.033
https://doi.org/10.18307/2021.0418
https://doi.org/10.18307/2021.0418
https://doi.org/10.1023/A:1026253128812
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.watres.2012.12.033
https://doi.org/10.18307/2021.0418
https://doi.org/10.18307/2021.0418
https://doi.org/10.1023/A:1026253128812
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.3969/j.issn.1003-5427.2013.02.001
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.11913/PSJ.2095-0837.2017.30444
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3321/j.issn:1000-3207.2000.01.012
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.3969/j.issn.1001-9235.2018.06.007
https://doi.org/10.1016/j.baae.2007.04.003
https://doi.org/10.1016/j.baae.2007.04.003

	1 人工湖的特点及修复需求
	1.1 人工湖的特点
	1.2 人工湖的修复需求

	2 人工湖草型清水态生态系统构建方法
	2.1 生境条件优化
	2.2 水生植物群落构建
	2.2.1 水生植物选择
	2.2.2 水生植物配置
	2.2.3 种植时间及次序

	2.3 水生动物群落构建
	2.3.1 水生动物种类筛选
	2.3.2 水生动物投放
	2.3.3 投放时间次序

	2.4 微生物群落构建
	2.5 维护管理

	3 人工湖草型清水态生态系统构建实践
	3.1 研究区概况
	3.2 人工湖水生态系统构建方案
	3.2.1 基底改良与透明度提升
	3.2.2 湖内水动力提升
	3.2.3 水生植物群落配置
	3.2.4 水生动物群落配置
	3.2.5 微生物菌剂投放
	3.2.6 维护管理

	3.3 修复效果

	4 结语

