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Using Resource Selection Functions to study nest site selection of Crested
Ibis
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Abstract We introduced the theory and methodology of Resource Selection Functions RSFs  and used
a RSF to analyze nest site selection of Crested Ibis  Nipponia nippon . We compared the results of the
RSF with those of principle component analysis PCA  and found that both methods indicated that habi-
tat factors such as area of rice paddy height of nest tree elevation and human disturbance played impor-
tant roles in nest site selection. Nest orientation coverage above the nest aspect and slope of the hill
where the nest tree was located were also not important. However there were significant differences be-
tween the two methods. The RSF showed that the position of the nest tree on the slope greatly affected
nest site selection and PCA indicated that the tree density was more important. After detailed compari-
son we concluded that RSFs are better than the commonly used PCA in studying habitat selection. We
also discuss issues about how to select control plots and the independence of parameters while using RS-
Fs. Finally we offer some suggestions for the conservation of Crested Ibis.
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Table 1  The correlations between the habitat factors that affect nest site selection of Crested Ibis
Correlation coefficients
Habitat factors 1 2 3 4 5 6 7 8 9 10 11 Mean S.D.
L. . 1 -0.72 -0.476 -0.566 0.211 0.02 0.333 -0.379 0.162 0.068 0.213 894 176.53
Altitude m
2.
5 1 0.534 0.359 -0.191 0.076 -0.338 0.235 0.048 0.097 -0.122 11.62 5.40
Area of paddy nearby hm
3 . 1 0.324 -0.162 -0.154 -0.265 0.377 0.097 0.073 0.081 1.4 1.52
Human disturbance
4. 100 m?
L N 1 -0.399 0.081 0.021 0.195 -0.383 0.012 -0.071 8 4
Number of trees within 100 m
5. 100 m*
. Lo ) 1 0.183 0.051 -0.276 0.606 0.163 -0.347 11.34 2.25
Average height of trees within 100 m~ m
6. .. 1 0.079 -0.216 0.215 -0.069 0.075 1.97 0.45
Nest position on the slope
7. 1 -0.003 0.036 0.162 -0.184 182.14 113.28
Slope aspect Degree
8. | -0.046 -0.138 0.007 25.69 7.01
Slope degree
9.
Height of nest tree m ! 0.307 -0.231 14.8 2.36
10. . . 1 -0.059 203.29 114.71
Nest orientation Degree
1 1 49% 16.53%

Coverage above the nest
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Table 2 Selection coefficients in the nest site selection function of Crested lbis
Wald
Habitat factors Selection coefficients Standard Error Wald Chi-square P
Altitude m -1.9658 1.2496 2.4747 0.1157
Area of paddy nearby hm? 2.1207 1.2657 2.8074 0.0938
Human disturbance -2.5818 1.1931 4.6822 0.0305
2
100 m . N -0.5207 0.7924 0.4318 0.5111
Number of trees within 100 m
2
100 m o ) 1.5717 0.8923 3.1024 0.0782
Average height of trees within 100 m* m
Nest position on the slope -3.8135 1.7957 4.5098 0.0337
Slope aspect Degree 1.305 0.8914 2.1436 0.1432
Slope degree -0.3428 0.8458 0.1642 0.6853
Height of nest tree m 2.9057 1.2363 5.5239 0.0188
Nest orientation Degree -0.2738 0.7353 0.1386 0.7097
Coverage above the nest 1.3454 1.1008 1.4937 0.2216
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Fig.1 The probability of nest site selection of Crested Ibis in Yang County Shaanxi Province
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Table 3 The PCA eigenvalues for habitat factors that affect nest
site selection of Crested Ibis

Compositions  Eigenvalue

Contribution

Cumulative contribution

1 3.06418 0.278562 0.27856
2 1.92311 0.174828 0.45339
3 1.25661 0.114237 0.56763
4 1.19907 0.109006 0.67663
5 1.04933 0.095394 0.77203
6 0.89886 0.081715 0.85374
7 0.49890 0.045355 0.89910
8 0.42366 0.038514 0.93761
9 0.30046 0.027314 0.96492
10 0.22464 0.020422 0.98535
11 0.16119 0.014654 1.00000
4 e
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Table 4 The contribution to the principal components by habitat factors that affect nest site selection of Crested Ibis

Altitude m

Area of paddy nearby hm?

Habitat factors

Human disturbance

100 m?
100 m?

Number of trees within 100 m?

Average height of trees within 100 m®> m

Nest position on the slope

Slope aspect
Slope degree

Degree

Height of nest tree

Nest orientation

Degree

m

Coverage above the nest

1 2 3
-0.481 -0.205 -0.
0.42 0.318 -0.
0.383 0.23 -0.
0.387 -0.063 0.
-0.317 0.467 -0.
-0.089 0.144 0.
-0.215 -0.069 0.
0.304 -0.005 0.
-0.208 0.565 -0.
-0.071 0.308 0.
0.023 -0.376 -0.

Compositions

089
079
199
421
061
001
669
061
162
179
506

4
. 135
0.
-0.
0.
0.
0.
-0.
-0.
-0.
-0.
0.

-0

152
218
264
038
768
106
417
093
23

061

p <0.05
7
7
16
5 6
0.171 0.103
0.073 -0.089
0.199 0.183
0.168 -0.062
0.216 -0.019
0.138 0.426
0.184 0.379
0.176 0.619
0.066 0.293
0.715 -0.291
0.5 0.255

%—g
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Table 5

5

600 ~ 800 m

area of habitats at different elevation

Selecting control plots according to the proportion of

Numbers of control

Altitude m Areas km? Proportion plots
0 ~200 0.550 0.0002 0
200 ~400 1.241 0.0004 0
400 ~ 600 684.610 0.2231 8
600 ~ 800 735.436 0.2396 8
800 ~ 1000 388.029 0.1264 4
1000 ~ 1200 359.569 0.1172 4
1200 ~ 1400 329.058 0.1072 4
1400 ~ 1600 264.971 0.0863 3
1600 ~ 1800 159.881 0.0521 2
1800 ~2000 75.368 0.0246 1
>2000 70.352 0.0228 1
3.4
11
0.5

7
7
34 p <0.0001
3.5
894 m
U
7
L
%_\%
%—%
7
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