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Abstract Vegetation suitability mapping is valuable for the selection of species for implementing the Re-Veg-
etation Program in the Coarse Sandy Hilly Catchments of the Loess Plateau China. A Boolean model was
introduced which used thin plate smoothing spline interpolation method to model the distribution of precipita-
tion and temperature and analyzed the suitability of 38 species using GIS techniques as well as considering the
requirement of these species for environmental conditions. Then we overlaid the single suitability map of 38
species and got the frequency map of species for a specified site. Here high frequency means the higher suit-
ability of a site for re-vegetation. The result showed that with combination of topographic analysis based on
DEM and GIS functions the spatial changes of vegetation suitability can be modeled. These spatial changes on
the screen using Visual Basic language and GIS functions was also demonstrated thus helping decision makers
to have an intuitionistic view of species and site suitability changes over large area. Although some more power-
ful models such as GLM and GAM were not employed due to the data limit yet the method here still can pro-
vide some insightful implication for similar studies in this area.
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Fig.1 Location and scope of study area

Austin



1 21
H 14
7
100 thin plate smoothing
spline interpolation ANUSPLIN
15-16 pH
17
1:50
R 7
D 1 pH D 100 m
RS 1
D R 6 LM SFS NFS
FB SSG RM
3
107°E  109°E  111°E [13°E 107°E  109°E  L1I°E 113°E 107°E 109°E  11I°E L13°E
i 1 1 L 1 L 1 1 L s i 1 L L i L 1
L 40°N 7 B (iR L 40°N L 40°N
AP FIRET
- 39°N + 30°N - 39°N
E\ 38°N - 38°N Lt
F37°N - 37°N - 37°N
High:556 High:0.71
oy - 36°N T - 36°N Q'“‘“O [
(a) (b) (c)
107°E 109°E 111°E 113°E 107°E 100°E 11I°E 113°E
1 1 1 1 1 1 1 1 1 1 L 1
+4E pH & L 40°N WL T L 40°N
- 30°N - 39°N
N
L 3g°N A L 38°N
= LM
L 37°N == SFS L 37°N
wmm NFS
: == B
High:9.3 g
gl ¥ - 367 C———— : e S50 L 1goN
0204080120 ha?‘ Low:63 [~ 36°N 0204080120 1555" : m— M e
(ely (&)
3
Fig.3 Factors for vegetation suitability assessment
2.3 2

18

66

19

38 24

14



22 2007
1
Tab.1 The species selected for suitability assessment

1" Pinus tabulaeformis 20 Tamarix spp.

27 Betula Platyphylla 21 Salix cheilophila

3" Amygdalus davidiana 22" Ailanthus altissima

4 Rosa xanthina 23" Hippophae rhamnotdes
5" Quercus mongolica var. liaotungensis 24 Populars cathayana
6" Ulmus pumila 25 Populars alba var. pyramidalis cv.
7" Populus simonii 26" Prunus persica

8" Platycladus orientalis 27" Prunus armeniana

9 Vitex negundo var. heterophylla 28 Populus tomenttosa
10 Sophora davidit 29" Populars hopeiensis
1’ Robinia pseudoacia 30" Malus pumila
12" Salix matsudana 31" Pures bretschneideri
13 Ziziphus jujuba var. spinosa 32 Mofus alba
14 Populus davidiana 33 Juglans regia
15" Ostryopsis davidiana 34 Xanthoceras sorbifolia
16~ Amorpha fruticosa 35" Pyrus betulaefolia
17 Elaeagnus angustifolia 36 Catalpa bungei
18" Caragana korshinskii Kom. 37" Zizyphus jujube
19" Salix psammophila 38 Populus nigra var. thevestina
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2

Tab.2 Requirement of 38 species for ecological conditions

/% pH /mm 7 /C

1 >5.6 <6.5 =200 <400 =14 LM NFS RM
2" >5.6 <6.5 > 400 SFS RM
3" > 200 SFS RM
4 > 400 SFS+ RM
5" > 200 RM
6" > 200 SFS NFS FB RM
7 >0.05 > 200 SFS NFS FB
8" > 200 =14 LM+ SFS FB RM
9 > 200 =14 SFS
10 > 200 =14 SFS
1 > 200 =14 LM-  SFS NFS FB RM
12 > 200 =14 SFS+ FB
13 >300 400 =14 SFS RM
14 > 400 =14 NFS+ RM
15" > 400 =14 NFS+ RM
16" > 200 IM+ SFS FB RM
17 > 200 SFS FB RM
18" > 200 LM SFS FB
19 > 200 FB
20 > 400 200 LM - SFS NFS FB
21 > 200 FB
2" > 200 LM SFS FB
23 >200 400 =14 LM SFS NFS FB RM
24 =0.05 >200 400 =14 LM- NFS FB
25 =0.05 >200 400 =14 IM- FB
26" =0.05 > 400 =14 LM FB RM
27" =0.05 >200 400 =14 LM SFS FB RM
28 >0.05 >500 400 =14 LM FB
29" =0.05 >200 400 =14 NFS FB+ RM SFS-
30" >0.05 > 400 =14 LM FB RM
31 =0.05 > 400 =14 LM FB RM
32 >0.05 > 400 =14 LM FB RM-
33 >0.05 > 400 =14 LM SFS FB RM
34 =0.05 > 400 =14 LM SFS
35" =0.05 >300 400 =14 LM SFS FB
36 >0.05 > 400 =18 NFS FB LM -
37" =0.05 > 400 =18 NFS FB LM -
38 >0.08 > 400 =14 LM FB

LM SFS NFS FB SSG RM
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Fig.4 Flowchart of the suitability assessment of species
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Fig.5 Suitability maps of main species in the coarse sandy hilly area of the loess plateau
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Fig.6 Frequency maps of species distribution
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Fig.7 Displaying map of the assessment of suitability of species and habitat
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