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Spatial autocorrelation analysis of wetland bird diversity in Bielahong Basin
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Abstract: The wetland biodiversity had been severely disturbed and destroyed due to the land reclamation and exploitation
activities. Wetland biodiversity conservation was increasingly concerned for its functions and service values has been
recognized and accepted widely. The key issue that wetland biodiversity conservation concerning was how the wetland
biodiversity spatial pattern distributed and what's its main impact factors. The spatial autocorrelation characteristics and its
driving factor of wetland bird richness were analyzed by using the spatial autoregressive model with the combination of bio-
geographic information provided by GAP analysis, land use/land cover, topographical, social and economic information over
the Bielahong Basin in the Sanjiang Plain. The study results indicate that wetland bird richness and its driving factors has
positive spatial autocorrelation. The results also indicate that the main impact factors on the spatial distribution of wetland
birds richness were as followings; the disturbance degree, habitat types, distance to roads, distance to drainage system,
distance to lakes, distance to residential places, elevation, slope and human population density. Our analysis shows that
spatial autoregressive model performs better than the standard multiple linear regression model due to spatial autocorrelation
exert more impact on the latter one. The study result can work as valuable information for people to understand where the
wetland biodiversity conservation hot spots locates and what's the formation mechanism, which were of great importance for
protection and utilization of wetland biodiversity. The study also put forward scientific evidence for studying the relationship
between wetland birds distribution and environmental factors, which can provide scientific basis for establishing species

distribution prediction model in the future.
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Table 1 The standard multiple linear regression model

i IR 8 B . .
Variable Coefficient Std. Error

B Constant 40.3917 2.3438 17.2337 0. 0000
F 3 Disturbance degree -197.1792 4.2514 —-46.3795 0. 0000
H: 155 RUB Habitat types 8.7472 1.6936 5.1649 0. 0000
B KB Y PE B Distance to road 3.5956 1.1772 3.0544 0.0023
B/ E R EEES Distance to byway 22.8379 1.8898 12.0848 0. 0000
F W HEEES Distance to drain 7.6445 1.7272 4.4259 0. 0000
I A EE S Distance to lake, —-7.8955 1.6778 —-4.7059 0. 0000
2| J& B S B FEES Distance to residents -3.8708 1.9451 —-1.9900 0. 0466
¥R = B Elevation -20.2197 9.1495 -2.2099 0.0272
B Slope -13.2453 4.8004 -2.7592 0.0058
A 0% ¥ Human population density -4.3846 0.9938 -4.4121 0. 0000

R? =0.434681, LIK = -18555.2, AIC =37132.5, SC =37203
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Fig. 1 Local Moran’'s I index and inspection( P Index ) of wetland bird species richness in Bielahong Basin
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Table 2 Spatial autoregressive model 1

- 5 R FRE

Variable Coefficient Std. Error z P

W_525E EE W_ bird diversity 0.5413 0.0151 35.9374 0. 0000
B Constant 20.4911 2.0948 9.7817 0. 0000
F 3 Disturbance degree -136.9147 4.1206 -33.2269 0. 0000
H: 155 RUB Habitat types 8.9217 1.4625 6.1005 0. 0000
B KB Y PE B Distance to road 0.9999 1.0185 0.9818 0.3262
F/NE R EEE Distance to byway 9.4389 1.6663 5.6647 0. 0000
B Y8R I BE S Distance to drain 0.5763 1.5028 0.3835 0.7014
AR BEES Distance to lake -3.3381 1.4547 -2.2948 0.0217
2] Ji B S I BE B Distance to residents —-3.9404 1.6778 —2.3485 0.0188
HERF B Elevation -3.7816 7.9031 -0.4785 0.6323
3 Slope -14.6381 4.1412 —-3.5347 0.0004
A 0% Human population density -1.9024 0.8614 —-2.2085 0.0272

R? =0.578349, LIK= -18033.6, AIC=36091.1, SC=36168.1

T 32 AR R R, e Lt B R BA TR, BB MBE R BN R MR A= (P >0. 1), Hik
BIGA B B E R B EER 2(£3) . BIRE R LIK AIC 1 SC AR K, HAS (B G R AL 2 L
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Table 3 Spatial autoregressive model 2

i IR B Rk , .
Variable Coefficient Std. Error

W_EEEE W_ bird diversity 0.5439 0.0148 36. 6908 0. 0000
‘H & Constant 19.8524 1.0372 19. 1410 0. 0000
F 3 Disturbance degree -137.2729 4.0948 -33.5237 0. 0000
A 3528 Y% Habitat types 8.9922 1.4575 6.1696 0. 0000
/NGB EEE Distance to byway 9.4308 1. 6489 5.7194 0. 0000
AR BEES Distance to lake -3.3120 1.4290 -2.3177 0.0205
2] Ji B S I BE B Distance to residents -3.6341 1.6082 -2.2597 0.0238
B Slope -16.3577 2.5120 -6.5117 0. 0000
A% Population density -1.7803 0.8501 -2.0943 0.0362

R? =0.578474, LIK = -18034.4, AIC =36086.8, SC =36144. 6
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Table 4 The residuals of each model

e [m] I RRY

JRER EAHK P A L 23 [E) i JE A 1 23 (B G A 2

X Standard multiple linear . X . N
Local autocorrelation P value . Spatial autoregressive model 1 Spatial autoregressive model 2
regression model

<0.01 6.2229 5.3618 5.3696
<0.05 6.1217 5.9763 5.9911
<0.1 6.0493 5.8916 5.9064
>0.1 5.6762 5.8494 5.8530
G All data 5.9251 5.7694 5.7773

RIS 2 BA AR RSB, (L MR 2 Rk K T MR 1 (R 4) , Bemi2s
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