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Abstract: [Objective] This study, with an investigation into the dynamics of land use change and ecological
quality of Xiong’an New Area, is aimed to provide a theoretical basis and data support for the policy making in
this area. [Method] With all the three counties of Xiong’an New Area included as the study area, on the basis
of three intervals of land use data in 2000, 2017 and 2020, the remote sensing ecological index (RSEI) model
was employed in the evaluation of the spatial and temporal changes of ecological quality and the exploration of

the potential effects of land use changes on ecological quality. [Result] (1) In the traditional urbanization stage
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(2000—2017), land use types mainly changed from arable land to construction land or unutilized land whereas in
the new area construction stage (2017—2020), the change was mainly from arable land and unutilized land to
woodland. (2) From 2000 to 2017, the average value of RSEI in Xiong’an New Area decreased from 0.62 to
0.57, with the overall ecological quality degraded while the average value of RSEI increased to 0.59 in 2020,
with the ecological quality improved slightly. (3) With the distribution and changes of land use consistent with
ecological quality in space, significant impact was detected of the area changes in woodland and arable land on
ecological quality. (4) At the current construction level and 1 km spatial scale, the ecological quality of 13%
area ratio was improved with 10% increased area ratio of unutilized land converted to arable land while the
ecological quality of 7% area ratio was improved with 10% increased area ratio of unutilized land converted to
woodland. [Conclusion] The optimization of quality and quantity of woodland and arable land can not only
help maintain the ecological quality of Xiong’an New Area but also contribute to the sustainable and healthy
development of this area. [Ch, 4 fig. 6 tab. 29 ref.]
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Figure 2 Spatial distribution map of land use types of Xiong’an New Area in 2000, 2017 and 2020
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Table 1 Characteristics of land use area change in Xiong’an New Area from 2000 to 2020

3 A km? + A AR A km?
M A 2R
20004F 20174F 20204 2000—20174F 2017—20204F
P 64.70 45.85 295.08 -18.85 249.23
7K 27.48 27.33 50.55 -0.15 23.22
Ak 1 143.04 788.89 771.45 -354.15 ~17.44
A 327.09 373.94 387.59 46.85 13.65
KA 9.38 335.68 67.02 326.30 —268.66

32 HRAREBRESHENZTUSF

MFE 2 A LIEH . PC1 1 WET, NDVI FIE#M$§45, LST. NDSI B mfsts, H&HEIRxXT
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RSEI [ 2000 4F 9 0.62 T F% 2 2017 4F 19 0.57, &R 8.06%, H 2017 4E 1 0.57 L J+ & 2020 4F 1)
0.59, HGMEA 3.5%, FKH] 2000—2020 4FHE2 8 XA SRS S8 T A B ARk
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Table 2 Principal component analysis of remote sensing ecological index in Xiong’an New Area

B 20004 20174F 20204F
E=1 7 PC1 PC2 PC3 PC4 ~ N -
W {EEbRIEZE Y {EEpRIERE W {EEbRIEZE
WET 0.51 047 -0.52 0.51 0.88+0.04 0.58+0.23 0.67+0.11
NDVI 0.52 —0.02 0.79 0.32 0.65+0.14 0.55+£0.26 0.63+0.21
LST -0.42 0.85 0.31 -0.05 0.82+0.13 0.84+0.21 0.57£0.41
NDSI -0.55 -0.24 0.04 0.81 0.2520.18 0.530.22 0.4320.16
RSEI 0.620.14 0.570.23 0.59+0.21

Uil WET MiBE s i, NDVI IH—fLAgFa%, LST MibRIRAE, NDSI MH—fb#5R-# 4584k, RSEI Mgl Fe40.
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Figure 3 Distribution of Ecological Quality Grade of Xiong’an New Area from 2000 to 2020
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Table 3 Area statistics of ecological quality grades from 2000 to 2020 in Xiong’an New Area
20004F 20174F 20204F
RSEI&4%
T B/km? HAL/% A /km? HA /% T /km? HAL/%
% 11.83 0.77 19.59 1.34 9.43 0.62
LE 105.02 6.84 445.04 30.44 388.73 25.54
rh4g 163.89 10.67 368.33 25.20 336.85 22.14
=8 402.33 26.19 275.44 18.84 419.68 27.58
e 853.05 55.53 353.47 24.18 367.10 24.12
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H A AR LG (RL,,) 5% B35 1IEAH 6 (R=0.614, P<<0.001); 2017—2020 4 RAT 55 2 ) FH b 5% #F b 17 4 L
(RL,,) 5 ) 1 3 1E AH ¢ (R=0.753, P<<0.001), 5 K FJH Hb 5% Ak b 1 B2 G (RL,,) 54 & 3% 1F AH G
(R=0.488, P<<0.001), 1M RAI 5#FbiE MM AL (RL,,) AHE (R=—-0.022), {HAHEHEAREE . FIH)
PR yrar=1.25Txr10a +0.196 (R=0.753, P=0.000, R>=0.867), yprar=0.727xgiu+0.267(R=0.488, P=0.000,
R*=0.739). S RTEMELHTIX (2017—2020 4F) FE KA 1 km 23 A RUBETT , R FH U6 B b R LE g3
T 10%, A2 s 1 T R EL 29350 13%,  AHI FH M b TR LU B33 0 10%, A5 285 3 o 2l 8 1Y) T FR
EL 293800 7%
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Figure 4 Changes of ecological quality from 2000 to 2020 in Xiong’an New Area
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0.557, P<<0.001). [BIEFEN: yrap=0.816xp) 4, +0.437 (R=0.714, P=0.000, R’=0.851); yrap=0.696xsrp,+
0.124(R=0.557, P=0.000, R*=0.710). W /R{EMEGEHAL (2000—2017 4F) HB7KF-H 1 km 25 A REF
B Hb % A R M T AR LG BRSO 10%, AR A T 6 R A T B B 29 8 0 8%, T A I 2 BT X (2017 —
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Table 4 Statistics of ecological quality grade changes in Xiong’an New Area

2000—20174F 2017—20204F
2y HE=

IR km? 2T A /km? BT H/% I/ km? 218 B/ km? B /%

—4 8.28 2.71

-3 201.23 4577

-

ARk 5 27832 845.00 58.18 63.61 335.99 23.06

-1 357.17 223.90
AR 0 469.37 469.37 32.21 647.57 647.57 4445

1 115.70 285.26

.. 2 18.49 137.88
ARG 142.62 9.83 473.44 32.49

3 5.62 48.28

4 2.82 2.02

x5 ERFRESHEXEZ L MF| ALRE Fo HERIXETRUXREZLMF|AELEE

BAXERILEXES BAXERLEXES R
Table 5 Correlation analysis of the area ratio of main land use type Table 6 Correlation analysis of the area ratio of main land use type
transfer mode in improved area of Xiong’an New Area transfer mode in deteriorated area of Xiong’an New Area
A M e T Hb A ’ s
B O " e B s KRBT AU dnl
MR mpmeie mm mm B gty TR S R
; RL;, 0.558** 0 1455 RL,, 0.714%* 0 1455
2000—20174F RL,, 0.614%* 0 1455 2000—20174 RL,, 0,280 0 1455
RL,, 0.753** 0 1455 RL s
201720204 RL,, 002 0403 1455 2017—20204F o 0-535 0 1455
RL,, 0.488%* 1455 AED, 0.557** 0 1455
Y. RL,, SE@E RPN ; RL,, TR 1A UL : RL,, 8BS AR R AR L 5 RL, 48 Bh % 2
UL RL, F8 KRR TS AR L 5 RL,, 68 B EAR L s AED, $8 BB AR L+
TR L s RL,, $EARFI ISR AR L 5 **3k AR (P<0.01).
7NAR  EAH G (P<<0.01),

2020 4F) HBAKCE AN 1 km 2 BT, BHbEAGHEIL 10%, A BE IR TR L2930 7%
4 itk

WSR2 BE% R 30 m () Landsat #BJ&5215%, 455 Google Earth {5 73 HE 552 AZ X A 5T XA [ B
B+ R 3 R R AT R, 3 AR MR 4 S 45 00 25 S AU 43 KGR B ARG FE 1 > 90%,
Kappa Z4U7E 0.80 L I, FREHFELT 30 m %5 [A] 43 PER M Landsat 18 B2 AZ T 1 MR FHZE AR Ak Wi ELA
JEH R TSR

T2 X ST AT 20 a 194245 T i AR fb i 3 5 1% Ge R AL 1R R i) A= 28 i iﬁwi@mum @
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XIS e T L5%%%%“NQMLJMUi@%%EE*%%W%Wﬁﬁﬁiﬁﬁﬁé
B, R B T AEE RO R A SR A B AR, SR AR R . R AR S AR
ﬁi*%ﬁ%gmiﬁﬁiﬁk,%%W%Euﬁﬁ?%iﬂﬂ%ﬁ%%ﬁﬁﬁ&Eﬁi*ﬂﬁﬁm%
TR, BT DGE A AR IR S TR SREILR, BERE TSR,

TR GRS 5 i s P M3 o, DR S7 19 s ARG S R R F L, X R T B B X
ﬁi*ﬁﬁL% ARHFFEF A« kb A R A R AR RN 10%, A 25 5 1 A AE Ak i AR EE 2036 8%,
3 5 it 0 0 A %o A1 FH b A ST 5 SR AR Y



1108 WroIL R R K A R 2023 4E10 H 20 H

BB BE, PRHLASE N . AR s B AR U TR X AR A TR G, AR R RFIH
b e AR R L ) R R AR AR R X AR A B, XS RN AR X S BHAR R A SR A SR AR I . o T
GRS, AT SR PR AR A AR 0 SCH R, AR Bk 52 5 A ) R i ) 5 B S A
BT DX AR A T e B A R AR VR o F TR DM = 8 kb AT R ) b AT R, EUBT Ak
BffalA T, ARMAER RS MA TR B, TR A R A SR A B, fiE “ T4
T WA, e X AR S T S B

Ja ZEF K FE T Google Earth Engine - 15 fill & 221 B AH (S2AR A 705 B, 760 B X34 8 i
RSP R, BOMA Y . AKIEShSER T, TR

5 i

AT : 2000—2017 4F, HEZEHIX A A FHAR AT AR SE “ PG e RRAE, Bt 32 20 i
FHHL AN AR FHHb 3 2017—2020 4, - #uR A RAAE S5 AL GE IR B AL B BEAS [R] B Hb 55 2 1) s 32 22 5
I FRHE . 2000—2017 4742 X AR 25 o 52 I S aR fb s %5, RSEI ¥JMEL R 2000 4F11%) 0.62 T F£ 5] 2017 4%
B 0.57, fEZSIA] B “RARIBRLL . REREGE " AUHRRIE; 2017—2020 4 k%57 IX A 25 I St e ol 35 8
. RSEI A 2017 £ 0.57 L F+5] 2020 4E/Y 0.59, 1ZWF5E X SRR AR SRR 7EIX 3 a FEARERRFR 2 H
Ahpi e, A A W) 40 A MR S 4 R 2SR A 3 A AR A fE 25 0] L AW & o AR R E LT
P DX S8 B AT AR . PRI AE X, AR BTRR AL SR . bRHb TR IR Tl D T P . AR
AR ZS 18] EA BRI R o 76 4T B KA 1 km 23 [B) RO, A FH b 4% Bk o v AR L 4
HOM10%, AR UGE P A LRGN 13%, AR FH b5 A TR EE 3 i 10%, A 285 0 i icss 04 1l AR
FEZ9BE TN 7% 3K RIS THELHT IR, AR AR S 5 i Bt T4 28 o i i 4 5 B B A A R o

6 5F ik

[1] ZHU Jialei, PENNER J E, YU Fangqun, ef al. Decrease in radiative forcing by organic aerosol nucleation, climate, and land
use change [J]. Nature Communications, 2019, 10(1): 423.

[2] DAMANIK-AMBARITA M N, BOETS P, THI H, et al. Impact assessment of local land use on ecological water quality of
the Guayas river basin (Ecuador) [J]. Ecological Informatics, 2018, 48: 226 — 237.

(3] AEZF5, ktEf, #0305, A5, ARJUAR e Ll AR [R] - R 7 2R SR S AT BLB S A A1 (] AR 252241, 2020,
40(19): 6991 — 6999.
REN Rongxiu, DU Zhangliu, SUN Yiheng, et al. Soil aggregate and its organic carbon distribution characteristics at
different land use patterns in hilly areas of north China [J]. Acta Ecologica Sinica, 2020, 40(19): 6991 — 6999.

[4] DU Xuejun, HUANG Zhonghua. Ecological and environmental effects of land use change in rapid urbanization: the case of
Hangzhou, China [J]. Ecological Indicators, 2017, 81: 243 —251.

(5] AR, 220k, i mn. Jk T 5OUAS Ja i EO0 T VT X 3 A T AR 25 KUK PE A (1], 7K T ORHFRIFSE, 2021, 28(1): 323 —
330.
HOU Rui, LI Hongbo, GAO Yanli. Ecological risk assessment of land use in Jiangxia district of Wuhan based on landscape
pattern [J]. Research of Soil and Water Conservation, 2021, 28(1): 323 — 330.

(6] JLKH, w2, WU, 4F. 1990—20204F VL5 4 15 ff UL A AR B0 45 R RUBE I 2 Ak LU0 2 JH A 25241, 2022,
33(2): 489 — 499.
YUAN Bingyu, GAO Jianhua, CHI Yuan, et al. Cross-scale spatiotemporal characteristics of landscape ecological conditions
index in coastal zone of Jiangsu Province, China during 1990-2020 [J]. Chinese Journal of Applied Ecology, 2022, 33(2):
489 — 499.

(7] puihbe, REZEER, B RE T, R e B I 2 v A 2 HC AR 2 PRI A0
[J]. &5 b3, 2019, 39(9): 174 — 181.
YUAN Shaofeng, TANG Yiyu, SHENTU Chuning. Spatiotemporal change of land-use transformation and its eco-

FE TR 1274 M B SEUERFFY

environmental response: a case of 127 counties in Yangtze River economic belt [J]. Economic Geography, 2019, 39(9):
174 - 181.

(8] BB, ZMINE, BRIE T, A5 B AR 138 DXt R /8 B f M AR A BRI A0, (U] M ERRL2, 2012, 32(2): 244 —


https://doi.org/${refdoi}
https://doi.org/10.1038/s41467-019-08407-7
https://doi.org/10.1016/j.ecoinf.2018.08.009
https://doi.org/10.13249/j.cnki.sgs.2012.02.013

55 40 B4 5 4] W WEAE s HELEHT X A MR S A B O AR 2 T F R 1109

250.
ZHAO Ruifeng, JIANG Penghui, CHEN Yaning, et al. Land use/cover change and its eco-environment effect in the main
stream of Tarim River [J]. Scientia Geographica Sinica, 2012, 32(2): 244 — 250.

(91 XUREMK, BRIE AL, TRAF. 4 = A 1l DX A= R T I 23 22 Ao A= 38 R GRS (B 20 (D], AR 252741, 2014, 34(12): 3311 —
3319.

LIU Guilin, ZHANG Luocheng, ZHANG Qian. Spatial and temporal dynamics of land use and its influence on ecosystem
service value in Yangtze River Delta [J]. Acta Ecologica Sinica, 2014, 34(12): 3311 - 3319.

[10] XU T5, RESr I, SRR, 45, 2T ) AL (s i A R i g 2 A8 Ak 5 (] AR 252441, 2017, 37(13): 4538 —
4548.

LIU Zhifang, TANG Li’na, QIU Quanyi, et al. Temporal and spatial changes in habitat quality based on land-use change in
Fujian Province [J]. Acta Ecologica Sinica, 2017, 37(13): 4538 — 4548.

CU1] 7, 1 SCH, IR, 55, KITAPR TR R e R A S R e iz (] 2855 H B, 2020, 40(7): 166 — 173.

JIN Shengtian, XIAO Wenhai, YANG Shengsu, ef al. Land use change and its ecosystem response in the Yangtze River
Economic belt [J]. Economic Geography, 2020, 40(7): 166 — 173.

[12] XU, Bk 4x, B30, BT Z M Landsat 8 OLIEZAR (A M R S54RI ()] 28 AR S5 R, 2015, 30(4): 775 —
783.

LIU Jikai, ZHONG Shiquan, LIANG Wenhai. Extraction on crops planting structure based on multi-temporal Landsat 8 OLI
images [J]. Remote Sensing Technology and Application, 2015, 30(4): 775 — 783.

(131 SRATHR, 20, PRI, 45 & T4 M 22 0 2 Ik R 52 45 ) A0 b Aol A 445 ) o SR A —— A 1 6 R 9] ). 2 Rk,
2019, 44(10): 50 — 58.

GUO Li’na, LI Shuai, NIU Zhenguo, ef al. Remote sensing investigation of farmland planting structure based on phenological
difference and multi-temporal images-taking Yutian in Tangshan as an example [J]. Science of Surveying and Mapping,
2019, 44(10): 50 — 58.

[14] 5RAEZR, 5K, % 350, 4% Landsat R3] TGRS iR B EAn Jr ik Said 1] i el 2015, 19(5): 719 — 732.
ZHANG Zhijie, ZHANG Hao, CHANG Yuguang, et al. Review of radiometric calibration methods of Landsat series optical
remote sensors [J1. Journal of Remote Sensing, 2015, 19(5): 719 — 732.

[15] B, ¥ 8, B, 45, Landsat TMEUHE A [5] 58 55 45 1E 5 125 0F - B o 18 RO 2R M s [J]. 38 v 412, 2014,
18(2): 320 — 334.

CHEN Chenxin, HU Changmiao, HUO Lianzhi, et al. Effect of different radiation correction methods of Landsat TM data on
land-cover remote sensing classification [J]. Journal of Remote Sensing, 2014, 18(2): 320 — 334.

[16] XUALHE, VLI, B, 45, MR X 23 [ TF R WA 28 R GE IS5 M (R BEARRAIE (0] 2R 28574, 2022, 42(6): 1 — 14
LIU Liqun, JIANG Kun, HU Zhi, et al. Response characteristics of ecosystem services values in territorial space
development of Xiong’an New Area [J]. Acta Geographica Sinica, 2022, 42(6): 1 — 14.

[17] YU Tan, XU Shuwen, ZHOU Xinyu, et al. Semi-automatic extraction of the threshold segmentation of coastline based on
coastline type [J]. IOP Conference Series: Earth and Environmental Science, 2021, 690(1): 12012 — 12019.

(18] o, X ¥, 3T Landsat 8 TIRSHYMIR I RE S FEXT e [T]. BHHoR 5 TR, 2018, 18(20): 200 — 205.

YUE Hui, LIU Ying. Comparison and analysis of land surface temperature retrieval algorithms based on landsat 8 TIRS [J].
Science Technology and Engineering, 2018, 18(20): 200 — 205.

(191 TR, #RiaRk. TV Be PR A M R S i 0k 5 520 70 #r (0] Huek {5 BBk, 2006, 8(3): 125 — 130.

DING Feng, XU Hanqiu. Comparison of two new algorithms for retrieving land Surface temperature from landsat TM
thermal band [J]. Geo-Information Science, 2006, 8(3): 125 — 130.

[20] TRk, XIRAE IR AR BT ME R LI]. P EFR SR, 2013, 33(5): 889 — 897.

XU Hanqiu. A remote sensing index for assessment of regional ecological changes [J]. China Environmental Science, 2013,
33(5): 889 — 897.

[21] TRARK, Miltes, I, 2. 20T DXt A a4 S HORT DRI fr) A 2 o 0 (0] R 252441, 2017, 37(19): 6289 —
6301.

XU Hanqiu, SHI Tingting, WANG Meiya, et al. Land cover changes in the Xiong’ an New Area and a prediction of
ecological response to forthcoming regional planning [J]. Acta Ecologica Sinica, 2017,37(19): 6289 — 6301.
[22] FEGA, AU B8 b SR LUy by Tl et ) P /8 0728 A B AR 28 RON PP —— LA S BT AR B X 1) 0] AR 2525741,


https://doi.org/10.13249/j.cnki.sgs.2012.02.013
https://doi.org/10.15957/j.cnki.jjdl.2020.07.019
https://doi.org/10.15957/j.cnki.jjdl.2020.07.019
https://doi.org/10.16251/j.cnki.1009-2307.2019.10.008
https://doi.org/10.16251/j.cnki.1009-2307.2019.10.008
https://doi.org/10.11834/jrs.20154240
https://doi.org/10.11834/jrs.20154240
https://doi.org/10.11834/jrs.20143211
https://doi.org/10.11834/jrs.20143211
https://doi.org/10.3969/j.issn.1000-6923.2013.05.019
https://doi.org/10.3969/j.issn.1000-6923.2013.05.019

1110 WroIL R R K A R 2023 4E10 H 20 H

2021, 41(9): 3429 — 3440.
WANG Zhijie, DAI Lei. Assessment of land use/cover changes and its ecological effect in karst mountainous cities in central
Guizhou Province: taking Huaxi District of Guiyang City as a case [J]. Acta Ecologica Sinica, 2021, 41(9): 3429 — 3440.

(23] EHURR, M, REZI, 55 AN THKAM T AR AS TS (V] ek, 2018, 39(5): 549 — 558.

WANG Kailin, LI Haitao, WU Aimin, ef al. An analysis of the evolution of Baiyangdian wetlands in Hebei Province with
artificial recharge [J1. Acta Geoscientica Sinica, 2018, 39(5): 549 — 558.

(24] i, M2 X R T AR DL 2240 FS 7 L] Mol 54225, 2019(6): 23 - 25.

MA Yuan. Experience and inspiration of urban forest construction in Xiong’ an New Area [J]. Forestry and Ecology,
2019(6): 23 - 25.

(25] MpiTae, S, i 1 e, 2. i Tam e A9 Bt A 2o X A S Al [0 W AR 252741, 2019, 30(1): 277 — 284,
YANG Jiangyan, WU Tian, PAN Xiaoyan, et al. Ecological quality assessment of Xiong’an New Area based on remote
sensing ecological index [J1. Chinese Journal of Applied Ecology, 2019, 30(1): 277 — 284,

(26] w2, XUPEAT, 2R, 5. BT “ =Aeas i) (R DX Lt R PO AR B 5 A A5 PRV 52 (0] A= 25241, 2020,
40(20): 7113 - 7122.

GAO Xing, LIU Zewei, LI Chenxi, ef al. Land use function transformation in the Xiong’an New Area based on ecological-
production-living spaces and associated eco-environment effects [J]. Acta Ecologica Sinica, 2020, 40(20): 7113 — 7122.

(277 KK, Wi, W 1 A, 2. 56T e sth ) P B %) A 285 R 55 58 SCABURRAE 93 BT —— LAME 22 3 IX g 91 (0] AR 28 4835, 2021,
37(3): 153 - 160.

GUAN Yu, CHEN Ying, PAN Xiaoyan, et al. Cross-sensitivity analysis of ecological services based on land use transition: a
case study of Xiong’an New Area [J]. Ecological Economy, 2021, 37(3): 153 — 160.

(28] ittt TRIARK, PIRER, &5 B H 5| & 1 DXIAE 2548 A 18 18 Ol —— LUBOL i Sl o 910 (07 AR 252741, 2019,
39(18): 6826 — 6839.

SHI Tingting, XU Hanqiu, SUN Fengqin, et a/. Remote-sensing-based assessment of regional ecological changes triggered
by a construction project: a case study of Aojiang River Watershed [J]. Acta Ecologica Sinica, 2019, 39(18): 6826 — 6839.

(29] GAER, T, B FE4. AUt RUE MR SO0 S 5 P IR B & A (1] B AE 25241, 2018, 29(11): 3723 — 3734,
JIN Jiali, WANG Cheng, JIA Baoquan. Coupling analysis of landscape pattern and thermal fields after the afforestation in
Beijing plain area [J]. Chinese Journal of Applied Ecology, 2018, 29(11): 3723 — 3734,


https://doi.org/10.3975/cagsb.2018.071102
https://doi.org/10.3975/cagsb.2018.071102
https://doi.org/10.3969/j.issn.2095-0403.2019.06.009
https://doi.org/10.3969/j.issn.2095-0403.2019.06.009
https://doi.org/10.13287/j.1001-9332.201901.017
https://doi.org/10.13287/j.1001-9332.201901.017

	1 研究区域数据源
	1.1 研究区概况
	1.2 数据源及预处理

	2 研究方法
	2.1 土地利用类型解译
	2.2 遥感生态指数计算
	2.3 土地利用变化与生态质量的相关性分析

	3 结果与分析
	3.1 雄安新区土地利用类型时空变化分析
	3.2 雄安新区遥感生态质量时空变化分析
	3.3 雄安新区土地利用变化对生态质量的影响
	3.3.1 生态质量改善区土地利用变化的生态效应
	3.3.2 生态质量退化区土地利用变化的生态效应


	4 讨论
	5 结论
	参考文献

