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Geographically Weighted Regression on the Environmental-Ecological
Factors of Human Longevity
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Abstract

The ordinary least square (OLS) regression model is assumed that the relationship between distribution of longevity
population and environmental factors to be identical. Therefore, the OLS regression analysis can’t explain
sufficiently the spatial characteristics of longevity phenomenon and related variables. The geographically weighted
regression (GWR) model can be representing the spatial relationship of adjacent area using geographically weighted
function. It also characterized which can locally explain the spatial variation of distribution of longevity population
by environmental characteristics. From this point of view, this study was performed the comparative analysis
between OLS and GWR model for ecological factors of longevity existing studies. In the results, GWR model has
higher corresponded to model than OLS model and can be accounting for spatial variability about effect of specific
environmental variables.

Keywords : Longevity, Environmental-Ecological Factors, Geographically Weighted Regression, Spatial variability
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Figure 1. Study Area

Table 1. Selection of variables

Variables References Data source
L;’Eg::fy Lee(2008) | http://www.Kosis.kr/
Lee(2008)
Mean Han et al(2005)
temperature Park(2008)
Rail fall Gazerro et al. | http://egis.me.go.kr
Elevation (1996)
Forest rat. |Nikos Baibas et| http:/gis.nso.go.kr/
Agriculture al.(2004)
rat. Jinmei Lv et
al(2011)
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Table 2. Statistics of variables

Mean Std. Min Max
Longevity |15 109 | 3204 | 2.041 | 30.384
Index
Mean
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Rail fall 1) 601 | 283.521 [629.801|1873.95
(mm)
Elevation(m) | 365.356 | 244299 | 100.2 [1017.88
Forest rat.(%)|  0.653 0302 | 0.001 | 0.972
Agriculture
at (%) 0.132 0.12 0 | 0548
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Figure 2. Morans'l scatter plot
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Table 3. Pearson's r between variables

Agricul
grlrcal: ture temperature|Rail fall|Elevation
temperature 0.233"
Rain fall -0.25 0379
Elevation 2947 -0.5347]-0.192"
Forest rat. -1.50" -0.3227| -0.88 | 0.680"
#p<0.05, **p<0.01
Table 4. Results of OLS & GWR
GWR
OLS ™ Viin Median| Max | VIF"
constant | 11.082° [20.539 | 21.7217|22.048"
Mean 0496 | 0.141 | 0.569 | 0.984 |2.146
temperature
Rain fall 0.002 |-0.005"[0.00017| 0.003™" | 1.591
Elevation | -0.005" | -0.007 | -0.006 | -0.003 |3.129
Forest rat. | 3.178" | 2.646 | 4.764 | 5.791 |1.112
Agriculture rat| 0290 | -03 | 1.252 | 2.679 |1.906
R 0.15 0.2
AlCe 953.699 947.39
- 2.994 2.89
Residual sum d1631.474 1476.727

*p < 0.05, ** p<0.01
1) Variance Inflation Factor, VIF
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Figure 3. Residual sactter plot of OLS and GWR
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