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Ecological capital in the Central Plains Urban Agglomeration (CPUA)

region of China based on remote sensing technology
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Abstract: With the acceleration of regional urbanization and the improvement of economic development, the
Central Plains Urban Agglomeration (CPUA) regional ecological environment problems become more and more
serious. It is imperative to this regional sustainable development to clarify the ecological capital and spatial
pattern and further analyze its driving factors. Based on the ecological economics method, this regional
ecological capital value of 2000, 2005, 2010 and 2015 were evaluated by remote sensing model combined with
Moderate Resolution Imaging Spectroradiometer (MODIS), normalize difference vegetation index (NDVI), and
net primary production (NPP) data as well as other auxiliary data. Results showed that (1) ecological capital
in this region was unevenly distributed, being mainly concentrated in the west and southwest (including
Luoyang City and Pingdingshan City), and combined accounted for about 51.88% of the total ecological capital.
Secondly, in the north-central section (including Zhengzhou City and Xinxiang City) aggregates accounted for
about 21.02% of the total ecological capital. In Zhengzhou City, as the center, development of “two lines”
consisted of a high value area to the southwest and northeast direction and a low value area to the northwest
and southeast. (2) The regional ecological capital declined (-217 million yuan-a™) from 2000 to 2015, but

the ecological capital per unit area had no strong change. Central and western regions (including Zhengzhou,
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Jiaozuo, and Jiyuan) showed a strong downward move; whereas, the eastern region showed the opposite. (3) Un-
der the influence of land use change, economy, and population, ecological capital of forest land, cultivated land,
and grassland loss 4 662, 881 and 252 million yuan, respectively. Ecological capital per person fell by 13.4%.
Zhengzhou City and Luoyang City, as the economic growth pole of the CPUA region, showed the fastest eco-
nomic development and the most serious loss of ecological capital. Nevertheless, in the southwest and eastern
regions, with slower development, regional ecological capital showed an inordinate upward movement. Overall,
with rapid development of the regional economy, ecological environmental protection and governance were still
important problems facing future development in the CPUA region; thus, this CPUA region should adhere to a
green, environmental, low-carbon, intensive, and smarter development that promotes humanity and nature har-
moniously. [Ch, 4 fig. 4 tab. 26 ref. ]
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Table 1 Distribution and dynamic change of EC and EC density (ECD) at the city level in CPUA between 2000 and 2015

- 2000 2005 2010 2015 2000-2015 4745 b
EC  [kfil/% ECD EC  [b#il/% ECD EC  W#il/% ECD EC  [t#il/% ECD EC [b#il/% ECD

bT) 4038 296 1.88 4041 294 1.89 4273 3.17 2.03 43.10 324 207 272 028 0.19
SFET0 L 188.73 13.83 2.67 193.58 14.09 276  202.87 15.05 292 202.80 1523 294 14.07 1.39  0.27
FE 83.64 6.13 1.94 81.68 594 191 85.65 635 2.02 8587 645 204 223 032 0.10
FBIN 14436 10.58 2.17 153.81 11.19 237 126.99 942 2.18 128.89  9.68 224 -1547 -0.90 0.07

i) 101.50  7.44 1.95 103.09 750 198  100.18 743 193 104.15  7.82 203 264 038 0.08
%I 520.21 38.12 3.65 50540 36.78 3.56  511.17 37.92 3.66 486.20 36.50 3.49 -34.01 -1.62 -0.16

i 5482  4.02 3.16 5732 417 333 5428 403 3.14 5336 401 3.10 -147 -0.01 -0.06
fE1E 86.77 636 242 89.62 6.52 252 80.13 594 234 80.23  6.02 235 -6.54 -0.34 -0.06
Wz 14412 10.56 2.07 149.22  10.86 2.17  144.09 10.69 2.10 14736 11.06 217 324 050 0.09
X 1364.53 2.63 1374.13 2.67 1 348.09 2.68 1331.95 2.67 -32.58 0.04

YLl s EC MBI (IZI0) 5 He izl EC & 42 KRR 7 23 FE (%) 5 ECD S B 1 R A 25 58 7 (05 76 - hm™)
2000-2015 78 f bk Je 4 DX T i 300 45 SR A AT 45 T A I 4 T A i 28
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Table 2 Distribution and dynamic change of EC and EC density (ECD) at the ecosystem level in CPUA between 2000 and 2015
EER 2000 2005 2010 2015 2000-2015 4f-
Gk® EC Ifil/% ECD  EC  [Lfl/% ECD  EC [Lfl/% ECD EC [Lfl/% ECD EC [fil/% ECD
PR 621.05 4551  1.67 614.68 4473 1.68 61249 4543 1770 61223 4596 1.71 -881 045 0.05
MHs  561.12 41.12  6.02 55496 4039 597 53950 40.02 598 51450 38.63 571 -46.62 -2.49 -0.30
L) 89.05 653 223 9194 6.69 232 8.20 632 237 8654 650 241 -252 -0.03 0.18
Kk 9331 684 729 11254 819 725 110839 823 7.07 118.68 891 727 2537 207 -0.02
YL s EC MR (ZI0) s Al iz A B RS2 EC 52X S A A 3t (%) s ECD Jy Sfr i BRA: &5 587 i (O
JG-hm?)
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Figure 2 Distribution and dynamic change of EC in CPUA region between 2000 and 2015
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Figure 4 Change pattern of EC density on ecosystem level in CPUA region
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Table 3 Land use changes of CPUA region in 2000-2015
Frbim Y (x10* hm?) - MBI B/ (<107 hm?) - BRI/ (10° hm?) KRBV (X107 h®) - @2 85 FH 3 187 F/ (x 107 h?)

il 2000 2015 “zpfks: 2000 2015 Azfpd 2000 2015 Apfks 2000 2015 ARfkE 2000 2015 AFfb i
0] 2146 2087 -59 1 0 -1 0 0 0 37 29 -8 475 542 67
Sl 5004 4824 -180 1274 1313 39 575 512 —-64 262 301 39 731 897 166
e 4015 388 -129 116 128 11 157 162 6 32 35 3 790 899 109
FBIN 5001 4501 -499 750 557  -193 699 404 -295 193 269 75 853 1769 916
PiEE] 5047 4982 -65 82 27 -55 7 9 2 117 166 50 968 1051 83
% M 6802 6512 -290 5814 5769 -45 1431 1449 18 317 329 12 708 1013 304
A 811 777 -34 602 585 -17 321 306 -15 46 102 56 112 122 10

1R 2779 2610 -169 519 472 -47 202 172 -30 123 196 73 506 679 173
EoE 5837 5685 -152 388 370 -18 638 611 =27 182 216 34 1125 1284 160
X 37 441 35864 -1577 9546 9221 -325 4030 3625 405 1308 1643 335 6267 8255 1989
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W AE 205 L5180 Sk Moy 5 RO 2 AR = R & 210, 251k 15.47 F134.01 {275, [i#)
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Table 4 Influence of population change and economic growth on the EC change in CPUA region in 2000-2015

k ?{S 721\' é} ageayii =3 X

Sl ﬁ%%éiijﬁﬁm% ALBETA CDPRIRAE  AVEE LE t;;ﬁ;;;”ﬁ
2] 55.54 33 10.16 5.24 2.72 0.3
SETILL 188.45 4.6 16.32 5.73 14.07 0.9
T E 79.30 4.0 -8.84 6.53 2.23 0.1
FB M -800.80 -53.5 282.58 8.40 -15.47 -0.2
I+ -53.68 -2.5 0.96 6.03 2.64 0.2
%A -525.70 -6.7 41.28 7.43 -34.01 -1.1
by St -583.72 -7.3 6.90 7.74 -1.47 -0.3
HEAE -357.19 -15.5 25.20 7.47 -6.54 -04
s -124.80 -4.9 31.71 6.29 3.24 0.2
A X -424.20 -13.4 406.25 7.07 -32.59 -0.2
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