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Abstract: The absolute area of wetland accounts for 0.3% of

the whole Beijing. We have studied the current environmental Table 1. Classified system of Beijing’s wetland
situations of Beijing's wetland and thechanges in the key wet- First class Second Third class
land supported by Remote Sensing(RS) technology. The result class
shows that the areas of wetland are reducing year by year and Natural river perennial river
thequality of ecological environment is dropping year by year. Seasonal river
At last, we analyze the factors that influence the change of overflow valley
wetland and propose some constructive suggestions according River valley
to current problems existing in Beijing’ s wetland. e - - .
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1. Introduction edumszed
reservolir
Generally speaking, Beijing s terrain is high in the Minitype reservoir
Northwest and low in the southeast. The types of wet- pound pound
land are various, and its environmental difference is paddyfield | paddyfield
remarkable, furthermore, the bio-diversity is relatively Artficial Artificial canal

abundant. All these types of wetland form a unique eco- canal
logical landscape. It is the first time to investigate and
study on a large scale the wetland environment beyond
the memory of men in Beijing. The study is significant
to Beijing.

2. Monitoring Study of Beijing’s wetland
Environment

1) Classification of Beijing’s Wetland

In order to make the study go on wheels, we firstly con-
sulted the wetland classification systemin  wetland
convention  Mand the ones!?t®! adopted at present in
the course of wetland investigation and monitoringin
chinaand we considered the characteristics of the RS
ilmage. Then we classified Beijing swetland (see Tablel).
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2) Application of RS Technology

We chose several kinds of RS data as the following:
Landsat-TM data in October 1998 and May 2002 sepa-
rately, Indian satellite IRS data in May 2000 and IKNOS
data in June 2001. Multi-sources remote sensing im-
ages fusion® 1 was adopted in this work. Figl and Fig2
are the images before and after fusing. It is the most
scientific to fuse two different sensor images in the same

time intheory, but in fact, it went contrary to our wishes.

So TM in 2002 and Indian IRS in 2000 or TM in 1998
and Indian IRSin 2000 had to be fused. Thiswould lead
to the inaccuracy of the result. The good solution was to
draw the vector graphs combining the function of GIS s
superposition analysis with the analysis of the fusion
image s tone and texture according to the principle of
spectrum characteristic variance.

3). Current Wetland Environmental Situations
Research

We had obtained the data of Beijing s wetland areas
in 2002 by the technologies of RS and GIS (see
Table2). In addition, we had got a large amount of
data about the water quality through field survey
supported by GPS technology. The result isn't menti
oned here by reason of time.

Table 2. The area of Beijing’s wetland in 2002(ha.)

itstransparence isvery low. And the degree of nutrien
t enrichment of water is relatively high. The reservo
irs are mainly distributed in the mountainous areas th
at locate in the north and west of Beijing.On the fu
sion image, they have artificial dams, the water stoneis
blue and their image structure is also homogeneous.
The water is limpid, and the degree of nutrient enrich-
ment of water isrelatively low.

The artificial canals distribute in the plain betwee-
n the reservoirs and the cities. On the fusion image,
they wind gently to the cities with clear border
and same width, and their color is bice. T he
artificial canals have several sections. Jingmi canal ha
s an area of 196.15 hectares, Cao rivercanal, 563.30 h
ectares, Yongding river canal, 48.33 hectares and
White river canal, 176.51 hectares.

Pounds distribute in the place near to water areas.
84.6% of the pounds distribute in Changping, Shuny
i, Tongzhou, Daxing and Pinggu. In addition, paddyf
ield distribute sporadically in the place near to wate
r areas, and the dykes distribute in the reservoirs an
d some rivers.

4) Change Research of Key Wetland

1. Change research of key reservoir

As live drinking water of Beijing stems mainly from
Miyun reservoir, Guanting reservoir and Huairou reser-
voir at present, it is significative to study their dynamic
change. Through the monitoring of RS, comparing the
water area in 2002 with that in 1998, the areas of Miyun
reservoir, Guanting reservoir and Huairou reservoir have
been respectively reduced by 42.0%, 23.9% and 4.9%
(seeTable 3).

Table 3. The statistics of three reservoirs’ area in 1998
and 2002(ha.)

wetland Area (ha.)
river 13821.47
City lake 684.40
Reservoir 20874.84
pound 7194.53
Atrtificial canal 2869.55
Paddy field 646.34
dyke 84.52
Total areas 46175.65

The rivers flow from the Northwest to southeast as a
whole in Beijing. On the fusion image, the rivers look
like acrooked band. At present, natural and high quality
rivers mainly distribute on the upriver area of miyun
reservoir. They are the key wetland that we should pay
more attention to investigating and protecting. One of
them, Bai river whose total areas are about 485.78 hecta
res has graceful natural environment. The land use that
locates in the floodplain on both sides of riverbed is
mainly aultivated land. The type of soil in this basin is
mainly brown soil and eluviation brown soil of moun-
tainous region. There are mainly such plant communities
asthe following in river wetland: hydrophytic plant, wet-
land plant , shrub and little arbor.

City lakes mainly distribute in the city zone. On
the IKNOS fusion image, their geometry characteris-
tics are obvious, water’ s tone is indigo and their imag-
e structure is homogeneous. Vegetation is mainly artifi-
cial lawn and artificial forest in most parks, the reed, li-
ttle cattail and cattail only distribute in several parks.
The water in most city lakes is so turbid that

Miyun reser- [ Guanting Huairou res-
voir reservoir ervoir
1998 15843.12 9965.61 569.85
2002 9185.52 7586.73 541.78
change -6657.60 -2378.88 -28.07
Percent- | -42.0% -23.9% -4.9%
age

2. Change research of widgeon lake

The environmental value of Wild-duck lake is out-
standing. It is a unique and typical wetland in Beijing an
d so isit in the whole North China. As we can see from
Table4 that, comparing the wetland resources of wild-
duck lake in 2002 with that in 1998, the areas of water,
pounds and paddy field have been respectively reduced b
y 53.2%, 59.9% and 66.6%, on the contrary, the wetland
meadow and dykes have respectively increased by
104.6% and 682.7%. There are mainly the two following
reasons: Firstly, the rainfall is so abnormally low in the
Wild duck's lake areas in recent years that the shallow
layer of groundwater drops and the water resources
quantity that is gathered reduces. This point has been
proved from fig2, the graph of annual precipitation and
annual evaporation capacity in Yanging county from



1998 to 2000. Secondly, the lack of rainfall aggravates
the serious lack of water resources. River is intercepted
to store the water and irrigate in order to meet the ex-
gence of industry and agriculture, which causes the con-
servation storage of the reservoir to reduce.

Table4. Form of the analysis of wetland area change in
Beijing Widgeon-lake from 1998 to 2002(ha.)

water | meadow | paddy | pound dyke
field
1998 2105. 580.05 80390 | 244.16 | 11.75
59 3.68
2002 985.51 | 1186.59 26.88 98.10 91.95
Chang | -1120. | 606.53 -53.52 | -146. 80.20
e 08 06
perce | - +104.6% | - - +682.7
ntage | 53.2% 66.6% | 59.9% | %
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Fig.3. The graph of Yanqing county’s annual rainfall and
evaporation in 1998-2000.

3.Conclusion

The following problems are found from this work.
The total amount of Beijing s wetland water resources
has decreased much more than ever before, the ecologi-
cal environment around wetland has begun to change,
too. Irregular tourism exploiture causes the destructio

n and threat to wetland environment. The protection
of wetland is unfavorable and the management is
weak.

As the coming of “ Green Olympic Games” in 20
08 and the further development of Beijing’s econom
y and society, the protection of Beijing s wetland and
bio-diversity has been extremely urgent. Some measures
to protect and recover wetland are proposed as the fol-
lowing.

Reinforce the study of Beijing s wetland, including
wetland scientific monitoring, wetland protection and
recovery study, wetland environment change and the
study of the influence to adjacent environment, the study
of recovery engineering construction, etc.

Actively actualize some wetland protection and re-
covery demonstration project construction, such as e-
treating herd to return grasses, retreating cultivation to
return bottomland, wetland diversity protection and

perching area recovery, the transmigrant project in the
key wetland protection area and so on, and we should
prepare ourselves for long-term planning, implementing
progressively step by step.

Strengthen the protection management system. We
shall abide by the national bws and regulations about
wetland and existing national policy about wetland pro-
tection and using. It is indispensable to constitute the
laws and regulations about wetland protection and using
that is adapted to the reality of Beijing in order to re-
strain wetland environment from being destroyed and
polluted. And it is necessary to set up the
environmental influence appraisal system and the
ecological benefits compensation system.

Especially construct severa representative wetland
demonstration bases. Construct themto become the win-
dow of wetland protection in the capital and even in the
whole country, the gene storeroom of bird species, the
propaganda and education base of bio-diversity protec-
tion and the ideal place for citizen appreciating birds,
getting ecological civilization baptismand going back to
nature.
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