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Comparative analysis of Lugu Lake watershed ecosystem function under different

management authorities

DONG Rencai*, GOU Yaqing, LI Siyuan,CAO Huiming
State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract: Wide Participation and cooperation among scientists, social economists, public and government are critical to
efficient natural resource management. Environmental management authorities in China are now facing challenges of
constructing a comprehensive and integrated framework for protecting environment, conserving natural resources and
improving ecosystem function, with administrative boundaries as a barrier. In this paper, we use comparative analysis
approach and satellite change detection analysis to study Lugu Lake watershed ecosystem, which is a trans-boundary lake
lying at the border of Sichuan and Yunnan Province, south-west China. Four factors that may greatly influence Lugu Lake
watershed ecosystem are selected and compared between Sichuan and Yunnan portion of our study area at five different
scales; province, city, county, town and village. These four factors are environmental management approaches, natural
environment, local society and economy. To quantitatively analyze and compare the structure and function difference of
Lugu Lake watershed ecosystem between Sichuan and Yunnan portion, we build an index system based on key
environmental elements, including land-cover, forest stand structure, the value of ecosystem service, normalized difference
vegetation index (NDVI) , and calculate their values in these tow portions of our study area. Driving force for Lugu Lake
ecosystem function division is analyzed and countermeasures for trans-boundary watershed management are provided.
Results showed that Lugu Lake watershed ecosystem was facing different degree of tourism pressure, agriculture pressure,
public participation and environmental management approaches between Sichuan and Yunnan portion. Particularly, Lugu

watershed ecosystem in Yunnan portion faces much more tourism pressure and public attention. The environmental
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management authorities developed more environmental-friendly regulations. The area of Lugu watershed ecosystem in
Sichuan province faced more agriculture pressure. Satellite image interpretation showed that the most obvious difference in
land-cover between Sichuan and Yunnan province of the study area was the forest ecosystem. In Sichuan province 71.16%
of land was covered by forests, while forest covered 52.71% of land in Yunnan province. The data collected from 40 forest
field plots showed that Yunnan province had more primeval forest than Sichuan province in the study area, while NDVI
results showed an opposite trend in the number of areas with increasing vegetation index (28.59% in Sichuan and 25.58%
in Yunnan). Although Sichuan province contributed more to the total value of Lugu Lake watershed ecosystem service in our
study area (3847.05x10° yuan renminbi (RMB) for the Sichuan portion and 2637.52x10° yuan for the Yunnan portion) ,
Yunnan exceeded Sichuan in the value per km®. No single factor was found driving ecosystem change on either side of the
border. We concluded that different pressure of human activities, especially tourism pressure, environmental management
consciousness, and management approaches of local environmental management authorities, such as the implement of the
Regulations on Restoring Farmland to Forest, were the major causes of the change in watershed ecosystem along Sichuan and

Yunnan border of our study area.

Key Words: trans-boundary ecosystem; Lugu Lake; watershed ; environmental management
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Fig.1 The location of study area in China( Data source is http://www. arcgisonline. cn/)
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Fig. 2 Five levels of management authorities of Lugu Lake

watershed ecosystem in Sichuan and Yunnan province
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Table 1 The assessment indicator system of management authorities of study area
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Table 2 The index system of ecosystem structure and function
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Target First grade indexes Second grade indexes

R RGEH FEBRGRT L RAE A SR AR K LA, NDVI
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H:BRGIIRE BT ARG LB R RAEERG RAEPIFNZE AR (R 7 i A
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Table 3 Area and percentage of each land-cover in Sichuan and Yunnan portion of the study area

) puJil Sichuan Province = Yunnan Province 3
- b ) 25 o151 2 18/ %
Land-cover T/ km? Hetl/ % / TR km® bl %/ P,-P,

Area Percentage (P, ) Area Percentage (P, )

L Farmland 19.47 6.43 29.74 14.43 8
[l i Garden plot 11.16 3.69 19.29 9.36 5.67
M Forestland 215.35 71.16 107.5 52.17 -18.99
HH Grassland 21.69 7.17 17.81 8.64 1.47
A% FHb Construction land 0.93 0.31 2.59 1.26 0.95
K8k Water 33.98 11.23 29.13 14. 14 2.91
ST Total 302.58 100 206. 06 100
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Table 4 The value of ecosystem service in Sichuan and Yunnan portion

A 2 e A —tlfiﬁﬁﬂ;l: RMB | =H
Types of ecosystem / (km*/a) #HE(10° 7) TR/ % M (10° I8) TR/ %
Value per km per year Value Contribution ratio Value Contribution ratio
4% H Cropland 59871 18.34 0.47% 29.35 1.11%
FRMK Forest 902618 1943.79 50.17% 970.31 36.79%
il Grassland 150979 32.75 0.85% 26.89 1.02%
KK Water 5530243 1879.18 48.51% 1610. 96 61.08%
JSE Total value 3847.05 100% 2637.52 100%
LB Value per .84 1296

square meter/ (10° JG/km?)
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Table 5 Percentage change of NDVI in Yunnan and Sichuan portion

N =M B LB % P 1o e AR AR AL %
AR Change in Yunnan portion Change in Sichuan portion
Types of Change
1990—2005 2005—2010 1990—2005 2005—2010

FEBEHEEIE N NDVI increase greatly 25.58 2.70 28.59 8.78
FEBFEEUMIY NDVI increase slightly 52.16 44.21 52.88 53.47
FEBEHEERAE NDVI unchanged 0.34 2.16 0.20 2.04

FE B EUME NDVI decrease slightly 19.26 48.16 16.32 33.21
FEBEFEECT % NDVI decrease greatly 2.65 2.78 2.01 2.51
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AL PR ECHEHEA TS R T PO kT A R, AR A R GURZ BRI

RSN, p T A R T I PR ) R FE AN ], S BUE S PRI R S R A BT AR TE . W
U 2 NS B ST A Ok DX LR AR B A A A R S Rl K R, eI g T 2 B AR ALK
Lo QI B S A G AV AR R X ISR IR R A AR A TR AT, X = A WA E = g I B 7 2
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