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Relationship between Change of Ecological Spatial Pattern and Land Surface
Temperature in Beijing — Tianjin — Hebei Urban Agglomeration

WANG Ge' YU Qiang' YANG Di’ ZHAO Xiaoting' ZHAO Guifang' YUE Depeng'
(1. Beijing Key Laboratory of Precision Foresiry, Beijing Forestry University, Beijing 100083, China
2. Space Analysis Laboratory, University of Montana, Missoula MT 59808, USA)

Abstract; Based on MODIS remote sensing data of Beijing — Tianjin — Hebei region, using landscape
ecology and related principles of spatial econometrics, the pattern characteristics of ecological space and
surface temperature in Beijing — Tianjin — Hebei region were discussed, Pearson correlation was used to
explore the correlation between the two, and the spatial bivariate autocorrelation and spatial
autocorrelation were used to explore the spatial correlation of the two. The results showed that the forest
coverage in the central, northeast and southwest borders of Beijing — Tianjin — Hebei area was increasing,
the cultivated land coverage in the northeast, southwest and east coastal areas was increasing, and some
areas of Chengde City in the northwest and south, Baoding City, Shijiazhuang City, Xingtai City and
Handan City were at risk of land exposure. The green space or blue space in July 2018 was extracted,
and the spatial distribution of ecological space and surface temperature in various areas had significant
spatial autocorrelation. Sample areas 5 and 7 were located in the north of Hebei Province. The proportion
of forest landscape was higher, and the correlation and bivariate spatial autocorrelation were higher than
that of other sample areas, which were related to landscape dominance and patch fragmentation. Due to

the low proportion of ecological space between sample area 1 and sample area 4, the impact on LST was
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limited. The plant had a large impact on LST image, the proportion of sample area 7 was high, and the

effect of ecological space patches and concentrated patches on surface temperature was obvious. The

fitting effect of the spatial lag model and the spatial error model of sample areas 1 to 7 was much better

than that of OLS. R’ of the spatial error model of each sample area was greater than that of the spatial lag

model, and the spatial error model had stronger ability to interpret variables. The LIK value of the spatial

error model of each sample area was larger, the value of AIC, SC and Moran’ s I of the model residual

were smaller, and the fitting effect of the spatial error model was better than that of the spatial lag model.

Key words: Beijing — Tianjin — Hebei urban agglomeration; surface temperature; spatial autocorrelation

model; spatial autoregression model
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Tab.3 Correlation between ecological spatial pattern index and surface temperature and bivariate spatial

autocorrelation analysis

BEX 5B S PLAND PD LSI LPI FRAC_AM AREA_MN Al
e -0.127 -0.093 -0.059 -0.125 -0.065 -0.112 0. 027
! Moran’ s T -0.092 -0.124 -0.046 -0.086 -0.052 -0.060 0. 047
e -0.163 0.178 0.092 0.113 0.111 0.079 0. 029
2 Moran’ s T 0.168 0. 194 0.074 0. 121 0. 096 0.071 0. 007
e3¢ 0.097 -0. 001 -0.051 0.115 -0. 041 0.150 0. 066
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e 0.352 -0.218 0.081 0.357 0. 127 0.297 0.315
: Moran’ s T 0.312 -0.184 0. 064 0.304 0. 105 0.261 0.291
e 0.048 -0.194 -0. 069 0.092 -0. 062 0.113 0.084
¥ Moran’ s I 0.026 -0.122 -0.049 0. 064 -0.047 0.075 0.052
B34 -0.786 0.125 -0.333 -0.769 -0.385 -0.721 -0.740
7 Moran’ s I ~0.540 0.088 -0.193 -0.521 -0.232 -0.486 -0.462
2.4.2  #3[A]{ [EH 5B AU LIK 4K, AIC [ SC Z{E 1 Moran” s T {HA/]N,

A 25 S B SOUL S £ 5 M 3R T T B &S R A Ok
PE, Rl B LA AE O B AR &, 1R IR A
ARy R Y 3 Tl R B S A 5[] [m] 05 A, 25 2R WL
4, TARZS ] LST 0952 0 52 5O 0 5 B ml i
JE DA B SR AR B 4 DR R S W) 4R T, 3 2o % L AT A 22
JCINAL G ROR o R FOFEIX 1.7 3 Fifr [m] I AR 114 5%
7% Moran’ s [ {H N2 5 Fizn , OLS fE R R = F SLM
5 SEM #E# FEIX 6 OLS A5 AU fz i, #0fH M 0. 729,
A DA GRS RS B R X T ~T7 1
SLM 5 SEM #& A1 & &R IE I T OLS, K& 43+
[X SEM f58 R* KT SLM 4527 SEM 452 70 fige ¢ 75 B
O fiE ) B FEIX 7 SEM BRI R® K, N 0. 834 F
X 5 SEM 5% R* /N, 4 0.389, & ANFEIX SEM i

HeR EBIRL SEM Bl A ORI T SLM
3 &g

(1) £+ 2003—2018 4EWF 5% X ) MODIS & Ja&
ROt A X AR AR A K Y R 3 XY
ARMBLHERE B B IO B it X TC A2 fb s $(E
O IE, BF 3T i R A B TR s AR T T P L R R
PRAETT A1 5 T I & T AR R T AY R 0 X I
BG A A 1E 2 XA 1 R R XU o

(2) I FE X VCF B A5 3L, /3 Hrde B T
TSR, IR ICT 2018 4F 7 T Y 4k (0 23 ) Bl (0
A3 MA] o AR X A 25 A5 () 4t i R 19 2 ) 23 A BAT
B E I RER PSS i
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Tab.4 Comparison of parameters of three spatial regression models

HX TS LAY PLAND PD LSI LPI FRAC_AM AREA_MN Al
OLS 0.527 -0.167 0. 851 -0.929 -0.923 0. 126 0. 255
1 SLM -0.120 0. 006 -0.011 -0.014 0. 008 -0.010 0. 094
SEM -0.451 0.110 -0.292 0. 451 0. 285 -0.106 0. 029
OLS 0. 569 -0.041 -2.109 -0.847 2.371 0.295 -0.151
2 SLM 0. 637 -0.124 -0.286 -0.802 0. 369 0.261 -0.017
SEM 0.63 -0.175 -0.032 -0.961 0. 107 0.338 0. 008
OLS -1.606 0. 507 -1.013 1. 638 0.752 0. 086 0. 164
3 SLM -0.951 0.116 0.317 1. 199 -0.427 -0.233 0.072
SEM -0.810 -0.003 0. 600 1. 100 -0.709 -0.328 0. 094
OLS -0.797 0.036 -0.517 0. 642 0. 544 -0.283 0. 057
4 SLM -0.759 0. 129 -0.354 0. 607 0. 350 -0.038 0. 058
SEM -0.839 0.201 0.012 0. 624 -0.083 0.254 0.031
OLS 0.335 -0.272 -0. 180 0.053 0.316 -0.339 -0.072
5 SLM 0. 026 -0.134 0. 035 0.284 0.048 -2.255 -0.084
SEM -0.049 -0.117 0.273 0. 458 -0.231 -0.304 -0.071
OLS 0.264 -0.192 0.266 -0.107 -0.337 -0.023 0.114
6 SLM 0. 104 -0.052 -0.331 -0.168 0.310 0.043 0.073
SEM 0. 303 -0.136 -0.622 -0.461 0.619 0.074 0.111
0LS -0.159 -0.216 1.310 0.315 -1.187 -0.503 -0.307
7 SLM 0. 141 -0.173 0.717 -0.002 -0.625 -0.325 -0.232
SEM -0.097 -0.153 0.584 -0.025 -0.549 -0.025 -0.200

RS IMTEOEABERIREN L

Tab.5 Error comparison of three spatial regression models

FEX 75 LR p A o R LIK AlC SC 5525 Moran’ s [
0LS 0. 439 0.425 69.917 -123.833 -98. 889 0.371
1 SLM 0. 689 0.126 0.735 101. 690 185.380 ~157.318 -0.011
SEM 0.713 0. 455 0.736 101. 001 -186.380  -161.058 -0.002
oLS 0.516 0.718 128. 964 -241.928  -211.832 0. 661
2 SLM 0. 882 0.042 0. 884 303. 742 ~589.483  -555.625 0.010
SEM 0.893 0.506 0. 888 305. 959 -595.918  -565.822 0. 005
OLS 0.424 0.438 66. 745 —117. 491 -89.713 0.539
3 SLM 0. 850 0.073 0. 802 157. 829 -297.567  -266.407 -0.008
SEM 0. 861 0.393 0.803 157. 741 -299.481  -271.703 ~0.005
OLS 0. 869 0.416 41.220 - 66.439 —44.835 0.223
4 SLM 0. 657 0.301 0. 632 53. 690 -89.380 -65.076 0. 036
SEM 0.731 0. 809 0. 639 52. 964 -89.927 - 68.324 0.017
oLS 0.672 0.418 58.955 -101.910 -80.091 0.349
5 SLM 0.525 0.319 0. 632 71.988 -125.976 -101.43 -0.069
SEM 0.534 0. 684 0. 624 70. 938 -125.877 - 104.057 -0.076
oLS 0. 693 0.379 27. 185 -38.372 ~11.223 0.729
6 SLM 0. 855 0.116 0. 868 144.318 -270.637  -240.094 ~0.034
SEM 0. 863 0. 687 0. 871 145. 744 -275.488  -248.339 -0.039
OLS 0. 625 0. 825 117.584 -219.168  -196.352 0. 455
7 SLM 0.591 0.312 0.901 144.222 -270.445  -244.777 0. 069
SEM 0.746 0. 649 0.913 147. 095 -278.190  -255.374 -0.002

(37 MREX A= B S RS LST AHC SR RU R B0 8 =5 6] | AR S 1k i T Al AR X, X
A BLL B =S 8] [ A O& Moran” s 122 5 W i o HEMLE L FERBEER K FEX 1.4 £
FEX S T AL T AE A U 38, Ak 5 0L EE 4] % i, A 75 8] FE B AIG, xb LST 52 Wi 47 (R . PLAND X} LST
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SRR AR IX 7 A 25 2 8] BE i vy, A 2 s M) B B f 23 () OC &, AR X 1.7 45 0] il )G A L 5 s ) 4R 22
B TP A O i R S R B BRI ORI AT OLS BERY . 45 4> #E X =5[]

(4) b 3 B 52 A0 25 25 To) A S L O 38 B L IR ZEBEAAY R T2 ]S AR R, 28 (] 1% 24 48 A

RIE A e AR S5 N RIS , i X AR BRI RE ) T R A AR IX A ] R 2 AR T
W, Z oo A BLE ROR B . X IR 1T BBk i) LIK B K, AIC SC L) Jz #5 #Y 5% 2% Moran’ s [
7& Moran’ s T {H, £ X 6 19 il £ 1% [a] 9 46 7Y 119 (E B/, 25 8] 1 22 468 8L ORI T 25 1) i i
5k 7% Moran” s 1 {E 2 0. 729, Jo i A7 R0 M 7 &k (] LT
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