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Growth models for natural Mongolian oak forests

— V. Recruitment model

MA Wu'?,LEI Xiang-dong' , XU Guang”’,
YANG Ying-jun®, WANG Quan-jun®
(1 Institute of Forest Resource Information Techniques,Chinese Academy of Forestry,Beijing 100091,China;

2 West Virginia University s Morgantown 26505, America;3 Wangqing Forestry Bureau in
Jilin Province sWangqing » Jilin 133200,China )

Abstract: [Objective] This study established the recruitment model to provide foundation for reasona-
ble management of Mongolian oak natural forests. [Method) The data used to develop individual-tree diam-
eter growth model for the natural Mongolian oak forests were collected from 195 re-measured permanent
sample plots in Wangqing Forest Bureau,Jilin province. Two-stage estimating method was used for logistic
regression for recruitment probability model and ordinary linear stepwise regression for recruitment trees
model. The independent varibles for both models covered elevation, site class index, stand basal area per
hectare,and number of trees per hectare. [Result] Chisquare-Test of final recruitment probability model
shows that there was no significant difference between observed and predicted plots. Receiver operating

characteristic (ROC) curve shows that the value of area under curve (AUC) was 0. 755. The major residu-
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als of recruitment trees model were — 1. 5— 1. 5, and there was no significant difference between the

oberved and predicted recruitment trees either. The residuals showed no heterogeneity. [Conclusion]) Chi-

square-Test and ROC curve show that models developed in this study had good explanation and predictabil-

ity. The model could be easily applied for recruitment projection of Mongolian oak forests in the Wangqing

region of Jilin province.

Key words: natural Mongolian oak forest; two-stage estimate; recruitment probability model; recruit-

ment trees model
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Table 1  Statistics of standing factors for calibration data of recruitment model for Mongolian oak
forest in Wangqing Forest Bureau,Jilin province (n=160)
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Aoy T e Al M Pyl i 22
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4 S ¥ /(m? —2
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Recruitment trees per area during 10 years
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Table 2 Estimated parameters of recruitment probability model for Mongolian oak forest

A i SR THE b 26 KA R i 2 gk
Variable Estimated parameter Standard deviation Odds ratio Variance inflation factor
In E —3.908 6~ 0.543 1 0.020 1 1. 040
In ST 11.338 6"~ 1.254 8 8. 400 2X10* 1. 007
G 0.001 5%~ 0.059 4 1.001 5 1.077
N —0.001 0" "~ 0.001 1 0.999 0 1. 041
#HE Intercept —6.506 8* * 0.786 3 0.001 5 /

F & AR 1. . P<<0.05; % . P<<0.01; x » x.P<C0.001,
Note:;See Table 1 for description of variables. * . P<C0.05; * * . P<C0.01; % * *, P<(0.001.
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Table 3 #* test in predicting and observing recruitment plots with recruitment probability

model for Mongolian oak forest

A Calibration data

S gk B T ik 5
HE Hb 2L T Hh £k o i % 2
Total plots Observed Predicted x

recruitment plots recruitment plots

B F % YE Validation data

S gk A T ik 5
E Hb 2L T Hb %k o i %R )
Total plots Observed Predicted z

recruitment plots recruitment plots

160 141 129 1.13»  0.755 35 26 21 1.19n
Hins RARARE,
Note:ns means not significant.
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Fig. 1 ROC curve of selected recruitment probability

model for Mongolian oak forest
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Fig. 2 Residual distribution of predicted value of the

recruitment trees model for Mongolian oak forest
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Table 4 Estimated parameters of recruitment trees model for Mongolian oak forest

AF SR HE b 22 e 2
Variable Estimated parameter Standard deviation Variance inflation factor
In E 0.195** 0. 466 1. 050
In ST 4, 348" 2.237 1. 007
In G —0.355" 0. 269 1. 089
In N 0.232" 0. 190 1.134
#IE Intercept —10. 789" 7.950 /

WA AERPILE 1, «. P<<0.05; x %, P<{0.01.

Note:See Table 1 for description of variables. * . P<C0.05; * % . P<C0.01.
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Table 5 Error statistics of recruitment trees model for Mongolian oak forest(Validation data)

s 18 3% P i3 iR22/ FH X 2 iR 2/ - 14 o ot iR 2%/ ) .
popgy MEoE TREESMMS o YERE L TDRARE wewn v P B KT
R? . S P F-test Sig

Rig RMSE Ervse ME MAE
0.236 0.221 6.361 2.451 0.452 1. 945 67.523 3.542m *

%, P<<0.05;ns. AEFH., F 6.

Note: % . P<C0. 05;ns means not significant. The same for Table 6.
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Table 6 Error analysis of recruitment trees model with independent calibration data for Mongolian oak forest
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