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The ecological restoration effort of degraded estuarine wetland in Northwest

Yunnan Plateau, China
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Abstract: In the present study, Jianhu, a typical degraded plateau wetland in Northwesten Yunnan, is selected as the
study site and for the efficiency assessment of an ecological restoration project. The aim of the this study is to provide a
scientific basis for restoring degraded wetlands and treating water pollution problems in Yunnan Plateau area, and to
maintain ecological stability of associated lake ecosystems. The result showed that after two years’ ecological restoration
effort, estuarine landscape structure has been greatly improved with diversified landscape and optimized spatial structure.
Also, water quality has been improved, with the transparency of the water body increased by 101%, and the concentrations

of TN, NH;-N, NO;-N, TP and COD significantly decreased by 62.5% , 89.3%, 62.5%, 91.7% and 68.0% , respectively.
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The purification process of water suggests that the sediment treatment has improved the hydrological conditions in the
estuarine environment, and the selection of plant species should be based on nutrient content of the sewage. Also, a high
proportion of submerge plants could be used to enhance purification effect. However, the purification effect varied for
wetlands with different plant communities, which suggest that aquatic plants have different preference to nitrogen and
phosphorus, and they have established complex interactions. Also, once exposed to different nutrient content, the same
plant species could display varying levels of water purification function. Therefore, to better deal with sewage problem, it is
essential to select the right plant species for community assembly purpose according to water pollution levels. Meanwhile, it
is necessary to adjust the composition of plant community according to the change of water quality so that plants could grow
well, the stability of the wetland ecosystem could be maintained, and the recovery of ecosystem functions and services could
be sustained. After the degraded wetland is restored, it would offer multiple ecosystem services each year, with the yield
value of the water purifying effect estimated as RMB 1850000 yuan, the yield value of biodiversity conservation, ecological
tourism and other ecosystem services estimated as RMB 327000 yuan, and the market value of the ecological agriculture

system estimated as RMB 2700000 yuan. Therefore, the comprehensive benefits of economy, society and ecology could be

accomplished, and the goal of demonstrating restoration feasibility of a degraded plateau wetland is fulfilled.

Key Words: estuary; Jianhu; plateau wetland; ecological restoration; efficiency assessment
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RIZBOK T =, B R SR IKEE 3 4>, 3k 21 4>
IKFE, I RDR AR I A TARIC
2.3 Srbrrik

SR A B R A bR I e K BT A A O

BB TN NHZ-N . NO3-N TP . COD % /K Jii 4§
br, B KEEEZ N E 3 K, 18 H SPSS 16.0 Al
Excel FXTEE G2 1150 B, R 50 K 28 05 2250 B
X AN [R] HRURE S A DG K R bR AT 25 SR 56

3 ER59HM

NI 11 1 168 52 1 DX 7K A i S TR T T
A 18 5K 3RS 2a BZK BORFE 2 M 8s 2R W A K
FORBL L 1,

R KERNEIF OGBS

Table 1 Water quality of Yongfeng River in the water inlet of restoration site

. T NH}-N/ NO3-N/ TP. D.
FEH5 Index SD/cm N 4 3 / cons
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
E i Content 57.3 2.85+0.01 1.77+0.07 0.24+0.02 0.24+0.01 83.33+3.79

3.1 KIREEAEfL
311 KRBV

IR 75 B B 2 S B K AR B 1 — 0 E B AR AR
WFFEHLA K DK E B B 57 3em B85 )5, bl
T b O R T )8 T A ST, KR A L o A 5 B
A TR ORI W U D, KA I S T
B HE AR AR 3 35 B AR Ol 95.5.,98.8,103.5,
103.7 .110.6 em( & 2) , 2 7K 7K AR 257385 BH 2 35
F 115 1em, BARE AT E T 101%, R H
T b AE 4 it e A K B LA B AR CR A
RN YR A

140

[l

1 2 3 4 5 6 7
HURE f5 Sampling point

—_ =
(=3 ]
S O

(=N
S

KA 3 W 5
Water transparency/cm
IS o
3 3

o3
(=}

S
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Fig.2 Variation of water transparency

3.1.2 KK TN 224k

WFFEHA K KA R TN 8P {H o (2.85+
0.01) mg/ L, WFFE X A Al S8 1] 11, AR 4 [ 5 Hb 26 7K 34
B AR E (GB3838—2002) ,iZ AK KRS V
Z5('TN>2.0 mg/L) , A OB R 5 5, K E K
PR TN A48 2 2 (1.07+0.04) mg/L, 5%

R 62.5% LR BON I B, SCERAT IR A
[FEJHEVR X TN BB AEAE 22 57 (P<0.05) , BETE A XF
TN HIFEARER N 51.2%, BE & T B B 1 6.5%,C
FEVE 1Y 10.0% D BEVE Y 17.3% E BEISIN 2.6% F BE
7K1 7.0% (& 3) .
3.1.3  JK{& NH;-N 21k

5T A K 1K AR e NHE-N 5 S 3 (N
(1.77+0.07) mg/L, & IV—V 287K (NH;-N < 2.0
mg/L) AW R MK & 5, H K K iR NH;-N
IS 25 & =820 2 (0.19£0.10) mg/L, ZFRFE K
89.3% ., A[FEFEYE X NH]-N A9 % f# 5 TN AL,
OB RATFAE 22 53 (P<0.05) , BETE A X NH;-N AR
R 81.4%, BERT B REIEM 12.1%, C BEIE K
20.7% D BEVEI) 24.2% E BETE Y 20.0% F BEVR (1)
13.6% (&l 3) .
3.1.4 JK{k NO;-N 254k

F5T A K 1K M if NOS-N 75 1 - ¥ {H
(0.24+0.02) mg/L, AW IR & 5, HK K
& NOS-N [°F- 35 & /> 2 (0.09+0.05) mg/L,
EBRRN 62.5% , ANFEFEGEXT NOS-N B LG R 2
P55 TN Al NH;-N ARG B  BEVE A X NOT-N 1
R SRR 45.8% , & = T B BEER 7.7% ,C BEER
16.7% D FEEHY 23.1% E BEVE 0 10.0% F BEVE 1Y
5.3% , 22538 (P<0.05) (K 3)
3.1.5 KK TP 24k

T HBA K KA R TP 5 8 24{E R (0.24 +
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