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Abstract In recent years, the LUCC in Beijing-Tianjin-Hebei region has change obviously, which has a great

impact on the regional ecological environment. Strengthening the research on land use and ecosystem service
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value (ESV) can effectively promote the protection of ecological environment, which is of great significance to
the sustainable development of the whole Beijing-Tianjin-Hebei region. Based on land use classification data from
2000 to 2018 in Beijing-Tianjin-Hebei region, this paper explored spatial-temporal evolution of ecosystem service
value in 13 cities by analyzing land use structure and dynamic changes, constructing ecosystem service value
(ESV) model, and analyzing ecological sensitivity caused by land use. Finally, the driving factors of ESV in
Beijing-Tianjin-Hebei region were analyzed by geodetector. The results show that: (1)From 2000 to 2018,
cultivated land is the most important land use type in Beijing-Tianjin-Hebei region. Construction land have the
largest changes in land use type area, and the range changed the most violently. (2)From 2000 to 2018, ESV in
Beijing-Tianjin-Hebei region showed a downward trend and then an upward trend. Regulation services and
support services are always the core functions of ecosystem services in Beijing-Tianjin-Hebei region, in which
hydrological regulation contributes the most. (3)In terms of time, the AESV of Beijing-Tianjin-Hebei region has
little change. However, from the perspective of space, the spatial distribution difference of AESV in
Beijing-Tianjin-Hebei region is obvious. The high value areas are mainly distributed in the northern
Beijing-Tianjin-Hebei region, and the low value areas are mainly distributed in the plain areas in the central and
southern regions. The change of AESV in Beijing-Tianjin-Hebei region is obvious, and most cities show a
decreasing trend.(4)The sensitivity index of each land use type is less than 1, and the sensitivity index of
woodland is the highest, which has the greatest impact on ESV.(5)Geodetector analysis shows that the spatial
distribution of AESV in Beijing-Tianjin-Hebei region was affected by regional natural factors, economic factors
and social factors. The contribution rate of elevation, average GDP and population density was larger. The
interaction between different driving forces has a significant effect on the spatial differentiation of AESV in
Beijing-Tianjin-Hebei region.
Key words land use; ecosystem service value (ESV); spatial-temporal evolution; geodetector;
Beijing-Tianjin-Hebei region
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Fig.1 Area change of different land use types in Beijing-Tianjin-Hebei region from 2000 to 2018
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Table 3 Ecosystem individual service value table of Beijing-Tianjin-Hebei region from 2000 to 2018
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Fig. 2 Spatial distribution of AESV in Beijing-Tianjin-Hebei region from 2000 to 2018
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Fig.3 Spatial distribution of AESV change rate in Beijing-Tianjin-Hebei region from 2000 to 2018
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Table 4  Sensitivity index of ecosystem services value in Beijing-Tianjin-Hebei Region

A Bk A Il 7RI A H
2000 0.197 6 04112 0.1923 0.198 3 0.000 6
2010 0.1973 04158 0.1932 0.1931 0.000 6
2018 0.1773 0.414 4 0.183 4 0.224 4 0.000 5
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PrE R BB K. MR BURTETREON 0.411 2~0.415 8, KU IHE R LGN 1%0, ESV Kt&in 0.411 2%~
0.415 8%, JKIKEIRIA G HEAK, EH BRI 7R, SO EUSESR Soism . B BUR TN 0.197 6 /N2
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Table 5 Impact factors of ecosystem services value in Beijing-Tianjin-Hebei region

X Bh K F X1 X2 Xs Xa Xs X6 X7 Xs Xo
il =(q) 0.141 0.272 0.073 0.176 0.212 0.171 0.063 0.032 0.204
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SRR, RUEBEMX AESV 7R3 ] BRI 22 57 2 B XK AR 1 Bt A R IR FEE A, Horh
FE. Mty GDP. A LRI oTiR RN, IR A2l FEH. APt mASEs AESV %
()73 S S () TR Z A BN o IBRBIERL 5% AESV HIFEIASK T, DEM IR i R34, N 27%; H UG
GDP M\ RE, Hggmi JJHRAE 20% /40, 2 Rgmi X AESV A7 I EE K 3R Ji4h, FH/KE. GDP m&E
AAR BRI AR N SR 75200 JI#(E 16% LA E, S 500 X I AESV 2 (8] 73 SOy B A 3K BIRIR M) 2l

Wi B EA NP A P ARRETE 10%LL R, Xt ESV BIZE 140 52/ .
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Table 6 Cross detection of Geodetectors

KA T X1 Xa X3 Xa Xs Xs X7 Xs Xo
X1 0.141
X2 0.407 0.272
X3 0.185 0.253 0.073
Xa 0.201 0.352 0.179 0.176
Xs 0.325 0.412 0.193 0.234 0.212
Xs 0.251 0.385 0.182 0.188 0.332 0.171
X7 0.162 0.201 0.079 0.178 0.253 0.184 0.063
Xs 0.155 0.283 0.074 0.177 0.225 0.183 0.074 0.032
Xo 0.215 0.289 0.206 0.208 0.298 0.225 0.213 0.203 0.204

28 HAE TR 38 F SR AG 56 2 iz K7 B B o & IS A EAE RO, W 6 aTLLAEH, & 2 AN T
T HAEHB KT A TR, P atE s X AESV 25 18] 7 542 AN [F 3K 5h PR 4L [BVE A 45 5 . AAS B3I
4Rk E, DEM (X2) 5 GDP (Xs) « DEM (X)) HERKE (X)) ML EAEFEEZXS 040 /4, AFH



IS 73 2 T A8 FAR TR S B AESV 175 ) 43 5 500 B 24 i, AN [ 81 2 160 ) 52 8 R 2 6 FH BT IR B [
B 5RAN AL [F FE M [ A B HLIX AESV TE 2 [A] B4 R RUR .

PRI S B X FE A 2 R G A 2 U B s S e b, 2% RS [ 3R 3 R 1 A P R a5 0 45 3R B0 R 58 L
ISR AR, RIE AL TR AN, P S X AR AR BPER R/KFARE L L R F T R A,
B A GRS LR TS H R A G U R T W R R A s i XA A R
4 L5t

(1) 2000—2018 4F, #fH e HA B X 5 3 T R AR, b b FH R 2R TR A 5 K A il R g it
Fifh. B> T 9 742 km?, EEV MBI T 9 992 km?, M — R FHENAS R, R AR AR L0 2 1
ARV, AR ik 3.14%, ARUIEE /NI . SR IR AR A

(2) NHUE 3B, 2000—2018 ¢ ESV 46 TR/ ETHEaS, 18 SN 1 66.33 1470 WESIIREH K
TR SS 5 SRR S IR 22 pUR B X A2 38 RGIR S AZ 0 DiRe, Hdh /K SO otk iR . TR B&, miEE
FHHIX 2000 4. 2010 4F. 2018 4E[f) AESV 437K 201.67 Ji+ 199.27 Ji. 204.10 Jiyt/km?, HUEFHLX A4S RGR
ST WBE EE, sUERREMX AESV FE M ZER N, SEX FESAMAER LA, (EX 3%
SRARAE RS S X . SR T AT AESV AN IIR, K2 H0 T 2k bi& %y, 20102018 FEET—
B B LR A U o SR A SRR A T ESV B Z SRR . L bk P URFR B, o ESV BB

(3) B RGAGHAZHMEE R, b ESV WA AL, M E S RGP ERRER, W
BEH A5 72 e Z 2B $ R An B AT A 8 8 (1 25 18] o 0 P OB B X A (R AE DT 7, AR SCT SR F 1 2 R 00 4
ESV 5 AR R RBUHF, WHFRssita i,

(4) HOFEERMES A HTR M, FURHIX AESV fE75 ] Lo fi 2 2 BIXK I H AR R 2. SRR R A SN &R
SLEER, K, ¥ GDP. A% FEAF B F STk R B R, AN A IRB) ) 2 8] A8 HLAE B st X AESV
R[] S 2 ) P S 4 0

S 3k
[1] EZ G e, - f] AR A2 25 R G AR 45 2 BT 72 £83R [J]. KT I 3k 72 Y 5 34 855,205, 24(5): 798-808.

WANG J,DUN Y L.A review on the effects of land use change on ecosystem services[J].Resources and Environment in the Yangtze
Basin,2015,24(5):798-808.

[2] Mk BRiE TKAT 55 5T GWR BRI 4 2525 R GUIR S5 B IN 2 AR RS fE A 20 BRL 3R 20 M7 [9]. B AR B2 41, 2020,35(7):1714-1727.
GENG T W,CHEN H,ZHANG H,et al.Spatiotemporal evolution of land ecosystem service value and its influencing factors in Shaanxi Province
based on GWR[J].Journal of Natural Resources,2020,35(7):1714-1727.

[3] Ao e FE, TP 5 IR 10 vl b R FH 8 e 8 bt A 25 2R G0 IR 25 1) s i [ 9] 3 3 2% 412, 2010,65(6): 708-714.

SHI L Y,CUI S H)YIN K.t al.The impact of land use/cover change on ecosystem service in Xiamen[J].Acta Geographica
Sinica,2010,65(6):708-714.

HOU C FHAN Y WMENG X Jet al.Effects of land-use change on ecosystem service values in Xiong’an New Area from 1995 to
2019[J].Journal of Environmental Engineering Technology,2021,11(1):65-73.



[5] BRPBHWE, 51 =, & F. 218 5 T 184003 719 B 4 o ) A A8 0 06 A2 25 R G0 MR 55 0 8 19 52 T - DA Ak 3B 3 719 B D 481 [3]. 8 5
¥#,2020,40(1):93-102.

OUYANG X,HE Q Y,ZHU X.Simulation of impacts of urban agglomeration land use change on ecosystem services value under
multi-scenarios:case study in Changsha-Zhuzhou-Xiangtan urban agglomeration[J].Economic Geography,2020,40(1):93-102.

[6] ZR¥E M, ol b AT = A P TR - R P A 25 AR G 550 (B N 2 38 AR 7 [9] AL T 58 1 5 2445, 2019, 28(7):1520-1530.
ZHU Z Z,ZHONG Y X.Spatio-temporal evolution of land use and ecosystem service value in Yangtze River Delta urban
agglomeration[J].Resources and Environment in the Yangtze Basin,2019,28(7):1520-1530.

[7] 28 W Bt 2o 0 IX LR AR 0 A2 25 R G IR 25 B 1R S 1 [9]. 7K - fR i 4%, 2020,40(1):21.3-220.

DONG H Z,YAO M C.Impacts of land use change on value of ecosystem services in Chengdu-Chongging economic zone[J].Bulletin of Soil and
Water Conservation,2020,40(1):213-220.

[8] M 215w, 2P, T, A B PR X A B A 25 R GRS I O AR A BLT 0 A il [3]. /K = GRFRBIF 9,2020,27(1):290-297.
XIAO H K,LI H Z,WANG L,et al.Changes of land use and ecosystem service value in Guangdong-Hong Kong-Macao greater bay area:a case
study of Guangzhou-Foshan-Zhaogqing[J].Research of Soil and Water Conservation,2020,27(1):290-297.

[9] XUEKHH, 3 B, X%, 55 R S A S T RE X 2010—2015 FAEZS RGUIR S A A4 P A [J]. 2E #5544, 2020,40(6):1865-1876.

LIU H M,GAO J X,LIU X.et al.Monitoring and assessment of the ecosystem services value in the national key ecological function zones[J].Acta
Ecologica Sinica,2020,40(6):1865-1876.

[10] ZRAS7S, PME %, F 1%, 55.2000—2015 4 = VLR X A 25 R 40 R 45 VAL [ PR 5% T2 R R 524%,2020,10(5): 786-797.

LI F J,SUN Q Y,WANG S X,et al.Valuation of ecosystem services in Three-River Headwaters Region from 2000 to 2015[J].Journal of
Environmental Engineering Technology,2020,10(5):786-797.

[11] BRJG0E,Z R AR TN B AT it X AR 2 2R G IR 55 0 8 2 18] 43 St 2 BURRAE 43 A7 [J]. SR B 2% 41k, 2019,34(2):325-337.

CHEN W X,LI J FZHU L J.Spatial heterogeneity and sensitivity analysis of ecosystem services value in the Middle Yangtze River
region[J].Journal of Natural Resources,2019,34(2):325-337.

[12] k¥, X EEN, Zc WA, 55 2 b e R A AR Ao A2 285 R G0 IR S5 (L ¥ s v [ ). 16 5 Vs /K, 2019,31(3):132-139.

ZHANG Y,ZHAO X L,ZUO L Jet al.The impact of land use change on ecosystem services value in Loess Plateau[J].Remote Sensing for Land
& Resources,2019,31(3):132-139.

[13] BRCH) R F2A Th,%5.2000—2015 £EA[53% 1L g 3 AR 25 RGUAR &5 I (A B 25 2840 [J]. 2B #5544, 2020,40(4):1392-1404.

QIAN D W,CAO G M,DU Y Get al.Spatio-temporal dynamics of ecosystem service value in the southern slope of Qilian Mountain from 2000
to 2015[J].Acta Ecologica Sinica,2020,40(4):1392-1404.

[14] ZZZ2 4t /Raah o SO A HEoK A o OK S ML HER o SESLHR, 5515 38 0t b 3 ) B A8 Ak 5 A2 25 IR 450 8 19 5% 0 [J]. 7K L AR KR A
4t,2012,19(6):137-141.

MAMATTURSUN E,HAMID Y,ZULPIYA M et al.Effects of land use change on ecosystem service value in Yangi Basin[J].Research of Soil and
Water Conservation,2012,19(6) 137-141.

[15] B SehE, H 98, R NILAE DS R GRS oL & 5 0 B VP 5 15 I ELE T [9]. 52 A= 75 574, 2000,11(2):290-292.

ZHAO J Z XIAO H,WU G.Comparison analysis on physical and value assessment methods for ecosystems services[J].Chinese Journal of
Applied Ecology,2000,11(2):290-292.

[16] #olaHt, 2 3046, I BRSC AR RGRSS W B VPG T 70k e [H S04 30 W AR [J]. AR 45 2741, 2006,26(1):205-212.

YANG G M,LI W H,MIN Q W.Review of foreign opinions on evaluation of ecosystem services[J].Acta Ecologica Sinica,2006,26(1):205-212.
[17] REJE,5KT7 W], 384K %, 5 LUCC FEM I 7 48 2 25 AR G A5 O BN 220 A2 [O] A T o B3 U 15 245, 2018, 27(6):1397-1408.

XIONG Y,ZHANG F M,GONG C A.et al.Spatial-temporal evolvement of ecosystem service value in Hunan Province based on
LUCCIJ].Resources and Environment in the Yangtze Basin,2018,27(6):1397-1408.

[18] B fE, G R DU 7 Pl A 2 R 5 (B P 2 388 42 20 M7 B R i DR 3R 9] 78 455741, 2019,39(4):1426-1440.

ZHAO Y H,ZENG C.Analysis of spatial-temporal evolution and factors that influences ecological service values in Wuhan Urban
Agglomeration,China[J].Acta Ecologica Sinica,2019,39(4):1426-1440.

[19] Fifi KT8, U ST T HE D) R 52 B b Wb [F) A JRR [3]. s BE A} 2233k )2, 2015, 34(3):265-270.

LU D D.Function orientation and coordinating development of subregions within the Jing-Jin-Ji Urban Agglomeration[J].Progress in
Geography,2015,34(3):265-270.



[20] VEZRN PhEH, FVRGT, S5 U S T R AL S R GUIRSS O B A 25 B AT AR [0 A A M 85 2741, 2019,28(7):1285-1296.

WANG D C,SUN Z C,SUN R H,et al.Spatial-temporal dynamic evolution of ecosystem service value in Beijing-Tianjin-Hebei urban
agglomeration[J].Ecology and Environmental Sciences,2019,28(7):1285-1296.

[21] 2 (A B0, A o 3 AR B R 55 BE T GEE [ 1998 —2018 4 ¢ 3 4 M | FH AR AL X AR 3 R Gt IR 55 M {1 R T 3], 36 B R
2% 2019,40(12):5473-5483.

[22] JEF536 X ATH B 5 2 T R U B X AR S R GRS I (8 I 25 AR A AT ST [J]. AL R 2240 (B AR B4 ),2021,57(1):173-180.
TANG X M,LIU Y,REN Y M,et al.Evaluation and analysis of ecosystem services value in Beijing-Tianjin-Hebei region based on demand
zoning[J].Acta Scientiarum Naturalium Universitatis Pekinensis,2021,57(1):173-180.

[23] H&HRSE, HAR BT, B AR, S S X MR A AR e A2 25 R 40 AR 450 1EL v s man [3]. A L e b 2505 5 [X %1),2018,39(6):79-86.

SHENG X W,CAO Y G,ZHOU Wi,et al.Impact of land use change on ecosystem service value in Beijing-Tianjin-Hebei region[J].Chinese Journal
of Agricultural Resources and Regional Planning,2018,39(6):79-86.

[24] if =i, 5K R ER, Tk B B, 5 T B S AR (B 24 = IR T I AR 28 R AR S5 (AL 7 R et [3]. B 28 B2 U6 %741k, 2015,30(8):1243-1254.

XIE G D,ZHANG C X,ZHANG L M,et al.Improvement of the evaluation method for ecosystem service value based on per unit area[J].Journal
of Natural Resources,2015,30(8):1243-1254.

[25] COSTANZA R,D'ARGE R,de GROOT R,et al.The value of the world's ecosystem services and natural capital[J].Ecological
Economics,1998,25(1):3-15.

[26] ZeukFa. Tid 2 R AR A X AR 3 R GRS A 152 ma i 52 [D]. AL 3 i # &0 B &) K 5,2019.

[27] SKHSE BROCSE, W P, S 3R] U b X 2R B AT 2E 25 R BRI 45 0 1 (9 e 2 AR 9] 4 ol TR 224k, 2020,36(11):277-288.

ZHANG P Y,GENG W L,YANG D,et al.Spatial-temporal evolution of land use and ecosystem service value in the Lower Reaches of the Yellow
River Region[J]. Transactions of the Chinese Society of Agricultural Engineering,2020,36(11):277-288.

[28] 45T, 5% 3L, EDV A AR AR R B A8 4 X AR 25 IR 55 1L P 2 T [9]. b 8 2741, 2007,62(8):879-886.

YUE S PZHANG S W,YAN Y C.Impacts of land use change on ecosystem services value in the northeast China transect (NECT)[J].Acta
Geographica Sinica,2007,62(8):879-886.

[29] E 3V, 1R AR HhERRINAS  JF B 5 fg 22 [0]. Hh B 4% 4k, 2017,72(1):116-134.

WANG J F, XU C D.Geodetector:Principle and prospective[J].Acta Geographica Sinica,2017,72(1):116-134.

[30] AL BTN, 0 X, & A8 W7 1L X 98 A L 2 (RS o RO W it 49 S MR E 9 [9]. B 4%, 2019, 74(11):2303-2313.

HU K H,WEI L,LIU St al.Spatial pattern of debris-flow catchments and the rainfall amount of triggering debris flows in the Hengduan
Mountains region[J].Acta Geographica Sinica,2019,74(11):2303-2313.


Administrator
高亮




