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Abstract: The predictive distribution of gecies is of great importance not only to the conservation, utilization and
restoration of grassiand with these ecies as the dominant gecies, but al® to the predictive distribution of vegetation
cammunities in ecological resoration practices In recent years much progress has been made in predictive models for
pecies models like @M ( Generalized Linear Model), GAM ( Generalized Additive Model) and VGAM (Vector
Generalized AdditiveModel) become more and more popular and ussful, provide greater impact in planning and decision-
making in nature conservation and ecological restoration Comparative studies showved that GAM, as a data-driven model,
could give more accurate prediction of gecies distribution This paper anploys the non-paranetric GAM model to explore
the potential distribution of the Stipa bungeana in Yanhe River catchment As per the data requirement of GAM, 3
topographic and 9 climatic indexeswere first extracted and analyzed using ARCGIS and ANUSAL N, then a GAM model for
Stipa bungeana was established using these data and GRA SP ( Generalized Regression and Satial Prediction) module for

: (2007CB407203) ; -
(2006BAD09B03) ; “ " (2006HX01) ; (40301029)

: 2006-07-05; : 2007-10-30

(1969 ), , , , . Email: z?wen@ms isve ac cn

Foundation itan: The project was financially supported by* National Basic Research Program of China(Na 2007CB407203) ”; The State Science and
technology Support Project : Vegetation Configuration Optimized and Sustained Management Construction Technology in Loess Plateau (Na
2006BAD09B03) ; The talent cultivation progran“ Westem Light” of CAS(Na 2006HXO01) ; National Natural Science Foundation of China (Na
40301029)
Received date: 2006-07-05; Accepted date: 2007-10-30
Biography:WEN ZhongMing, Ph D. , A sociate profesor, mainly engaged in GIS and restoration ecology. E-mail: 2nwen@ms isvc ac cn

http: //www. ecologica cn



1 : (Stipa bungeana) —_— 193

S-A.US The gradient analysis in thismodel showes that the Stipa bungeana can distribute in awide range of envirorments,
in different gradients of dope, agect, tamperature and precipitation, in all land positions expected for high flat land and
extensively eroded gullies However it does not mean the distribution of Stipa bungeana is equally affected by each factor,
or has an unifom distribution probability in the whole envirormental range The GAM modeling indicates the distribution of
Stipa bungeana ismainly controlled by the average annual evaporation and temperature seanality but not the rainfall and
temperature as commonly reported A magp is produced in ARCV IBN using a lookup table generated in GRA SP module,
showing the distribution probability of the Stipa bungeana in Yanhe River catchment From thismgp it can be sen that
Stipa bungeana can distribute in most areas in Yanhe River catchment, and its distribution centre locates in the middle and
north part of the catchment This reault is in agreement with the reported point distribution of Stipa bungeana, proves that
the GAM model well fits Stipa bungeana However, as this is the first time the model being used in the study of vegetation-

envirorment relations in China, there are still problans that need further study.

Key W ords natural vegetation; ecies-envirorment relation; Generalized L inear Model; Generalized A dditive M odel
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Fig 1 The flowchart of climatic data processing
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Fig 2 Flowchart of predicting gecies distribution
http: / Mwmww. ecologica cn

2% 1994-2008 China Aca ic Journal Electronic Publishing House. All rights reserved. http://www.cnki.ne



1 : (Stipa bungeana) —_— 197

SAUS ) ARCV IBV  ( ),
, ( 20 GRASP SHUS ,
GAM , : (1) ,
, ; (2) ; (3) ,
ARCV IBWV GRASP
3
31
: 3
, , , 0 12
39 36 ,

36 34 33
= 40 ; \\\§ 30 = 40 B AP S\ \ A
2 30 \\ 23 2 30 H.26 25 Z
& 20 \ = 20H 14
0 o0 H
2 e 0o |1
%, 0
0 837 16.74 25.10 7.66 1 2 3 4 5 1 2 3 4 5 6 7
B Slope(°) 1) Aspe
L0 N “
S 5 . e
® : i
J‘:ﬁ 10 I \\\: ‘s .Llf
-8.66 -7.85 -7.05 -6.24 -5.04 19.69 20.80 2191 23.03 24.69 636 738 840 942 10.95
FEH A AR (C) FEXRMHA SR (C) FEHR (C)
Average temperature in coldest month Average temperature in hottest month Average annul temperature
= | = 40
g 2 30
8 10 & 20
I o
£ £ NN :
253 265 276 287 305 434 454 473 493 523 694 896 1098 1299 1602
AEF T SRR R (mm) AW T ik (mm) FFE (m)
Average rainfall in rainy season Average annual rainfall Elevation
60 55 33
o s e Y g 30 CERIN
2 40 o X \\
Q 22 25 &2 EINEINN
&, ) ﬁ o 8 \
= |le 33 6 - N N\ \\\\ 4
N | I £, N
053 054 055 0.56 0.58 1.66 168 170 1.73 1.76
7& % i Evapotranspiration (mm) [ 1 %= 4545 4L Rainfall seasonality (mm) 15 8 % 4545 /¢ Temperature seasonality ('C)
3

Fig 3 Envirorment distribution of Stipabungeana

, Entire histogran bars represent the distribution of all plots, where darker
areas represent the number of plotsoccupied by the eciesin each bar  Thisnumber isal® written on top of each bar  Theplain line is the ratio betveen
occupied and not occupied plots and the dashed lines corregpond to the overall mean proportion of occupied plots
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Fig 4 Stipa bungeana model’s equation and partial reponse curvesof ecies reponse variable graph

represents equation’ s believe degree

Real line represents reponse variable equation’ sfitting curves and broken line
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Fig 5 Crosvalidation of GAM model for Stipabungeana
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