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Non-point pollution control for landscape conservation analysis based on CLUE-S

simulations in Miyun County

PAN Ying'?, LIU Yunhui’, WANG Jing®, YU Zhenrong™
1 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Betjing 100101, China

2 College of Resources and Environmental sciences, China Agricultural University, Beijing 100193, China

Abstract: Miyun County located in the North-East of Beijing City. Miyun reservoir in the Miyun County is the major
drinking water source of the Beijing residents. Non-point pollution control of Miyun reservoir is the primary task in the
Miyun County, in the mean while, agricultural development is also important for the income increase of the local people.
This study was seeking to optimize the land-use spatial distribution which is one of the important factors influencing the
watershed hydrology. Land-use change scenarios for non-point pollution control adapted to Miyun County were generated.
Integrating landscape security pattern analysis with a land-use explicit model based on the Source-sink’ theory was chosen
as one method. Landscape security pattern is one of the potential spatial patterns in this region. This potential pattern which
composed of strategic portions and distributions of the landscape has crucial importance in controlling certain ecological
processes. In our case study, landscape security pattern in the Miyun area was focused and analyzed for non-point pollution
control of the Miyun reservoir. “Source-sink” theory assumed the land-use can be classified into two types: source’ and
“sink’ land types, based on their functions in pollutant transport and detention. The land-use change processes which will
potentially contribute to the non-point pollution were identified in the low security area. Next two scenarios were simulated
using the CLUE-S model. Scenario one investigates the land-use change based on historical land-use dynamics. Scenario
two examines the development obeyed to a negative planning approach, which focus on the conservation of low security area.

In the model operation, applied land-use dynamics are identical for both scenarios except for a land-use change restriction
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within the low security pattern area which will probably increase the non-point pollution. Results for scenario one depict two
processes, one is the unused land reclamation by arable land and second a transformation of arable land to orchard. These
two processes might have a great potential to contribute to non-point pollution. In scenario two, these two processes were
restricted to the low security pattern area. The increased arable land and orchard patterns were transferred to a moderate
security pattern area by the model in the simulation process. Probably vegetation recovery within the low security pattern
area may enhance as major process the interception of the pollutant of this region. Although the total area of “risk source

land” keep unchanged in the study region, the optimization of land-use patterns reduces non-point pollution risks.

Key Words: negative planning; landscape security pattern; land use model; CLUE-S; non-point pollution
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Table 1 Driving forces of Miyun land use change

IR ST Driving forces P/ AU b Bl el b Ml A I Hb
- g forees Water Construction land  Arable land Orchard Forest Unused land
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e L T R
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Fig.3 Analysis of landscape security pattern of Miyun County

*2 ExELMAATH
Table 2 Land use change of Miyun county
Ki/hm® B/’ BE/hm? I i,/ hm? b/ hm? KA HL/ hm?

i H ltem .

Water surface Construction land ~ Arable land Orchard Forest Unused land
1991 4F Year 1991 20084 9500 37480 8036 108316 39588
2006 4 Year 2006 13997 15541 23718 31759 123652 14338
BANNTAT R Increase of area -6087 6041 - 13762 23723 15336 -25250
AN LA Increase proportion/ % -30.3 63.6 -36.7 295.2 14.2 -63.8
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Fig.6 Simulated layouts of land use in year 2015 of the two scenarios (a: scenario 1, b: scenario 2)
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