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The Analysis and Evaluation of Landuse Scenarios in the Liaohe
River Delta Wetlands
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Abstract: The Liaohe River Delta wetlands (i.e. Shuangtai-hekou National Reserve) is the second largest
reed marsh in the world and designated as a wetland of international importance for the endangered water-
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birds. It is both a Chinese biosphere reserve of MAB and a reserve of “East Asia
Migration Route”. On the other hand, the Liaohe River Delta wetlands possesses huge economic poten-
tials, which always collide with the conservation priorities in the same spatiotemporal context. In the past
decades, the Liaohe River Delta wetlands has been increasingly suffered from the various human activities.
Vast area of reed marsh and intertidal area were encroached and subjected to extensive agriculture and oil
&. gas development, as well as aquaculture in and around the reserve., which has led the area highly frag-
mented and threaten the habitat availability for the endangered species. The conflicts between the conser-
vation priorities vs. economic benefits are thereby confronted as the key issue for the regional sustainable
development in the Liaohe Delta region.

Our research aimed at exploring effective “spatial solution” or so-called “spatial bargaining” to miti-
gate the competing landuse by applying the GIS-based expect model (i.e., LEDESS) and scenarios ap-
proach. A set of useful decision support information has been generated and extracted {from the scenarios
study that can build upon the wise decision-making. Based on the previous research which has modeled the
ecological consequences (i. e. habitat suitability and carrying capacity of the indicator species) by the
LEDESS-model (i.e. Landscape Ecological Decision and Evaluation Support System) under the different
land use scenarios in the Liaohe River Delta wetlands, this paper tried to integrate the economic compo-
nents into the evaluating process so as to provide a spatially explicit overview for both ecological and eco-

nomic aspects under the different scenarios.
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The PEE (Patch Ecological Economic) was established to reflect integrated effects of the ecological
and economic aspects, and to spatially quantify the regional eco-economic effects of the scenarios with the
assistance of GIS techniques.

The modeling results indicate that scenario A (wetland mitigation) and scenario B (habitat manage-
ment) can both enhance the ecological value and optimize the eco-economic structure remarkably. Though
scenario C (agricultural development) can bring high economic benefit at no cost provided for the habitat
compensation, its eco-economic effect is very limited compared with the existing situation due to the habi-
tat loss. Further, the results show that the large area of reed marsh with little fragmentation perform
highest potential eco-economic value among all the habitat types. Thus, it is assumed that developing reed
marsh combined with effective habitat management to alleviate habitat fragmentation would be a kind of
friendly landuse type in terms of regional biodiversity conservation in the Liaohe River Delta wetlands. Fi-
nally, the scenarios were discussed with some suggestions provided for regional sustainable development in
Liaohe River Delta wetlands. The main conclusions were generalized following:

(1) The Liaohe River Delta wetlands still possesses huge potential for the agricultural development.
Under the proposed scale of agriculture development, the “scrolling mode” can largely alleviate the adverse
effect on the habitat of indicator species (i.e. Red-crowned crane and Saunder’s gull), the viability of the
species will not be seriously threatened even without efforts of habitat mitigation (scenario C).

(2)Despite of larger investment, the wetland mitigation (scenario A) is a kind of positive measure of
ecological construction. The ecological manipulation of wetland mitigation can compensate the loss of wet-
land habitat completely and improve the habitat quality remarkably. This would facilitate the species to
colonize the potential habitats in the future. Compared with the habitat mitigation. the habitat manage-
ment (scenario B) is a more or less passive way for habitat conservation, which is unfavorable for the
species to utilize the potential habitat though it demands the least investment and can improve the habitat
quality considerably also.

(3)Tt might be difficult to define the gain and loss of the different scenarios, this would be largely de-
pended on the social economic contexts covering the scopes of decision-making then and there. However,
the results of scenarios study can provide some comprehensive information to support the wise decision-
making process. especially when policymakers encounter the uncertainties in their decision making pro-
cess.

(4)The application of LEDESS-model in this case study indicates that it can be not only applied in
landscape ecology planning on nature development, but also the model can be used in comprehensive re-
gional landscape planning which focus on the spatial strategies to mitigate competing landuse in larger
scale.
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Table 3 The values of economic index assigned for the different land cover types
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Fig.1 The map of patch eco-economic Index for the different scenarios in the Liaohe Delta wetland
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300 hm?,while the breeding size of Saunder’s gull is 200 m?/individual

»2000. 1

B 4
. , (EE) 7P
R R Table 4 The area percents of different classes of Patch
Eco-economic Index for the different scenarios
’ , Scenarios
.. Existing
s EE  situation A B C
y s High 6. 51 17.92 23.61 6.45
Medium  15. 48 16.39  21.97 14.07
N Low 78.01 65.69  54.42 79.47
b o
5 EE.Ec En
Table 5 The combinations of patch Eco-economic Index(EE) ,Patch Ecological Index
(Ec¢) and patch Economic Index (E£n) for the different habitat types
EE Ec En Habitat description
High (1.0 (0.5)
0.7~1.0
Medium (1.0 (0.2
0.4~0.7 (0.2) (1.0)
(0.5) (0.5)
Low (0.5) (0.2) 0.1 .
0.1~0.4 (0.2) 0. 1) (0.5)
0.1 (1.0
(0.5) (0.2) 0.2)
(0.2) 0. 1) 0.2)
4
6 ) ) @,
(300hm?*) (200m*/ )
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Table 6 The integrated comparison of eco-economic effects caused by the different scenarios
EE
Ecological Carrying Capacity Economic Benefit
Area Proportion
. . - . Densi of High
Scenarios Red Saunder’s Economic Annul Years of ens.ny &
crowned . . of Economic Value of
. . Gull Inputs Net Income  Returning . .
Crane (Pair) (Individual) (10 ) (10° )1 ) (@) Benefit Eco-Economic
ndividua yuan yuan) Investment(a (10 yuan/hm?)  Benefit(%)
Existing 17~39 470~1100 — — — 0. 2050 6.51
A
. 37~89 1280~2720 25212 2916 8. 65 0.2322 17.92
Scenario A
B
. . 44~97 671~1510 4095 1196 3.42 0.2288 23.61
Scenario B
C
. . 16~37 470~1100 3095 2196 1.41 0.2417 6. 45
Scenario C
* 300 hm?/ s 200 m?/ . 1In this case.the home range of Red-crowned Crane is
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Fig. 3
mensional reference system considering both nature

conservation and economic benefits

P

&R # Economic benefits

Cc*x

P

B

Ak

B %53 Nare conservation

The position of different scenarios in two di-

present situation

C

7
Table 7 The general evaluating of the land use scenarios in
the Liaohe Delta wetland
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