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The landscap planning scenarios designing and the measures identi-

fication in the Liaohe River Delta wetland

LI Xiao-Wen, XIAO Du-Ning,HU Yuan-Man  (Institute of Applied Ecology,Chinese Academy of Sci-
enceShenyang 110015 ,China)

Abstract: The concept, principle and methodology of scenarios study and its application in regional land-
scape planning were introduced. As a case study in Liaohe River Delta wetland aiming to compromise the
intensively competed landuse between the rgeional development and nature conservation,three landuse sce-
narios were designed and elaborated according to the different landscape targets. Based on Landscape Eco-
logical Decision and Evaluation Support System (LEDESS) ,the measures to realize landscape targets were
developed and their relevant spatial scope were identified. The spatially explicit results produced from
LEDESS can provide the foundation and be served as practical references for the wetland ecological engi-
neering to achieve the landscape targets of the scenarios.
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The cycling procedure of backcasting scenarios
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Fig. 3 The geographical position of the Liaohe River Delta wetland
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Table 1 Landscape targets and habitat management of the scenarios
A B C
The targets of landscape Scenario A Scenario B . .
k Scenario C
planning and management
Paddy fields 8000hm? 8000hm? 8000hm?
Aquacultural fields
Built-up area 800hm? 800hm? 800hm?
Reed marsh s ’
Suaeda intertidal beach ! s
Main roads * s N
Oil wells * , s

°

* Management targets

2
Table 2 The general objectives and habitat compensation for each scenarios

Scenario Objectives The methods of habitat compensation

A ’ N
Wetland mitigation ’ '
(no-net-loss) »

B , , s
Habitat management : ’
C.
Agricultural '
development ¢
4
4.1
b ’
(Abiotic condition), (Physiotope)

(Landcove types)
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Table 3 Landscape targets.measures and spatial strategies of wetland mitigation in “No-net-loss” scenario A

Measures of

Landscape targets Planning scale . Spatial strategies Management types
wetland mitigation
N1 8000hm? M2 “ 7 , .
Paddy fields M3 B
N3 800hm?
Built-up area
N2 2000hm?
Aquacultural fileds ( ) N
s M1 , N

Rreed marsh

Suaeda intertidal

beach s
4
Table 4 The classification of Physiotopes in Liaohe River Delta wetland
Physiotopes Land cover
Code Classification Code Classification

P1 Wet salt clay C1 Suaeda intertidal beach
P2 Wet brackish clay C2 Reed marsh
P3 Shallow water brackish clay C3 Shrubs &. weeds
P4 Shallow water fresh clay C4 Paddy field
P5 Lower intertidal sand beach ~ C5 River
P6 Deep water brackish clay Cé6 Shrimp &. crab ponds
P7 Deep water fresh clay C7 Reservoir
P8 Upper intertidal clay beach C8 Bare beach
P9 Shrimp &. crab fields C9 Tidal ditches
P10 River C10 Built-up area
P11 Build-up area

Arc/Info , . s

, 3 , N . ,
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4.2 LEDESS
LEDESS s
(Landscape ecological decision and evaluation support
system, LEDESS)
(Grid) N
(Specially explicit model ,SEM) i,

(Knowledge-based system)[*),
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Table 5 The knowledge table to identify the measures based on landscape targets and existing physiotopes

Existing physiotopes

Landscape

targets P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11
No M1l M1l MIl M1l  MIl  MIl M1l  MIl  MIl  MIl  MIl
N1 M3 M3 M2 M11 99 M2 M2 M3 M3 99 99
N2 M7 M7 M7 M7 M7 99 99 M7 M11 99 99
N3 M10  MI10  MI10  MI10 99 99 M10  MI10 99 99
N4 M1 M1 M1l  MIl 99 M5 M5 M4 99 99
N5 M11 M6 M6 99 99 99 99 M3 M9 99 99
% NO— N1— N2 — N3— N4— N5— ( ) Pl1—
P2— P3— P4— P5—
P6— P7— Ps— P9— P10— P11—
0— M1— M2— M3— M4 — M5—
M6— M7 — M8 — M9 — M10— M11—

99—
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Fig. 6 Landscape targets map of scenario B Fig. 7 Landscape targets map of scenario C
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=P
-
=P
=1 P4
I PS
[ RE:]
= 7
I PR
-
—IPI
-

8

Fig. 8 The physiotopes maps of Liaohe River Delta wet- 9
land Fig.9 Landcove maps of Liaohe River Delta wetland

P1~P11 Legends see table 4 C1~C10 Legends see talbe 4
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Fig. 13 The masures and their spatial scopes of the scenarios

M1: Drainage &. cultivation M3
M6 :

Building habitat islands M9
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ed aquacultural fields M10: Infrastructure construction.



3 363
i ) -
4 * ' q | N i Km
i 1 2 30 Km wom . W GNEE .
= — T A LR M
1 E At e
MR [ M R
C 15 B
Fig. 14 The measure layout of scenario C Fig. 15 The measure layout of scenarios B
Legend see fig. 13 Legend see fig. 13
. . ) B
s A , B .
. ) (M1).
(M5) (1384hm?), (6600hm*)
o s ,  M6(403hm*) ,M7(133hm?*)
, (M11,
264hm*) .
LEDESS s s
,
[1] Veeneklaas F R and van den Berg . M. Scenario building:art,craft or just a fashionable whim? In:Schoute.,]. F.

[2]

(3]

[4]

5]

Th. ,Finke,P. A. , Veeneklaas,F. R. et al, eds. Scenario studies for the rural environment. Kluwer Academic Pub-
lishers. Amsterdam,1995.

Harms W B. Scenarios for nature development. In:Schoute,]J. F. Th. ,Finke,P. A. , Veeneklaas,F. R. eds. Scenario
studies for the rural environment. Kluwer Academic Publishers. Amsterdam.1995.

Schoonenboom 1 J. Overview and state of the art of scenario studies for the rural environment. In:Schoute,J. F.
Th. ,Finke,P. A. , Veeneklaas ,F. R. et al, eds. Scenario studies for the rural environment. Kluwer Academic Pul-
bishers. Amsterdam,1995.

Apeldoorn R C,Jan P Knaapen,Peter Schippers,et al. Applying ecological knowledge in landscape planning:a sim-
ulation model as a tool to evaluate scenarios for the badger in the Netherlands, Landscape and Urban Planning .
1998,41,57~69.

Foppen R P B &. Reijnen R. Ecological network in riparian systems :examples for Dutch sustainable management of



364 21

rive basins. Backhuys Publishers,Leiden,1998. 85~93.

[ 6] Reijnen R,Harms W B,Foppen R P B V, et al. Ecological networks in river rehabilitation scenarios:a case study
for the Lower Rhine, Lelystad ,RIZA ,Institute for Inland Water Management and Waster Water Treatment. Publi-
cations and reports of the project ‘Ecological Rehabilitation” of Rivers Rhine and Meuse”. 1995. No. 58.

[7] . . , ,1997.11

[8] . . 51994,19(1) .43~ 50.

[9] . . .

51995. 262~268.

[10] Xiao Duning.et al. Protection of littoral wetland in the Northern China:Ecological and environmental characteris-
tics. AMBIO. 1996,125:2~5.

[11] Zedler ] B. Ecological issues in wetland mitigation:an introduction to the forum. Ecological Applications,1996,6
(1):33~37.

[12] s N . —

,1999a. 62~70.

[13] Harms W B, Knaapen ] P, Rademakers ] G M. Landscape planning for nature restoration; comparing regional
sceparios. In: Vos,C &. P. Opdam. Landscape ecology and management of a landscape under stress. IALE-studies 1.
Chapman &. Hall,L.ondon,1993.

[14] Dunning J B and Stewart D J. Spatially Explicit Population Models ; Current Forms and Future Use. Ecological Ap-
plications. 1995. 5(1):3~11.

[15] Harms W B. Landscape fragmentation by urbanization in the Netherlands:options and ecological consequences.

Journal of Environmental Science,1999.11(2):141~148.



