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Abstract

Ecosystem provides many basic ecosystem services for human daily life. Revealing the relation-
ship between the human activity intensity and the value of ecosystem services is of great guiding
significance for the coordination of human-land relationship, the improvement of ecosystem and
the sustainable development of different regions in Inner Mongolia. Revealing the relationship
between human activity intensity and ecosystem service value is of great guiding significance for
coordinating human-land relationship, and improving ecosystem and regional sustainable devel-
opment in different regions of Inner Mongolia. This study selected Inner Mongolia as the research
object, combined with remote sensing data and socio-economic statistical data from 2000 to 2021,
used night light, population density and land use data as data sources to calculate the human ac-
tivity intensity, and used the revised land ecosystem service unit area value as a scale to quantify
the ecosystem service value. In addition, bivariate spatial autocorrelation and geographical weighted
regression model were used to study the temporal and spatial correlation between human activity
intensity and ecosystem service value. The results showed that: (1) The human activity intensity
in Inner Mongolia increased slowly from 2000 to 2021; The spatial distribution characteristics were
highest in the middle, lowest in the west and higher in the east. (2) From 2000 to 2021, the total
ecosystem service value in Inner Mongolia increased from 1,414.086 billion yuan to 1421.587 bil-
lion yuan, with a change of 7.501 billion yuan; The spatial distribution is decreasing from east to
west. (3) There was a positive correlation between the human activity intensity and the overall
ecosystem service value in Inner Mongolia, a positive correlation between the eastern grassland
forest ecological good area and the central grassland ecological balance area, and a negative cor-
relation between the western desert ecological fragile area; It is found that human activity inten-
sity and ecological service value in Inner Mongolia have great differences in different regional
backgrounds, and the relationship between the two shows different correlation in different re-
gional types.
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NBTERI AR KRGS R B FE, A RS RGRS M EF A ERZ] 2R
ML) [2] [3]. THEASRGEIHAE(MA)RE[4] [SIVCNARS RS REAR A 1) f 32 B R PR & 52 B N 2RiG 3
HITFHR[6] [7]. A=745 R G IR 4%t (Ecosystem Service Value, ESV) /& FH T EAL A 45 R G IR S5 (5 54T,
CHERM T AES RGN NEIMES]. /£ 1997 4E, Costanza [9)55 N VUCRA MBRN TEKET RS
AR5 0 Ak, e[ 10] [11] [12]%%(2003, 2008, 2015)3% T 2 HidE & 3R F i vRA5 51 [13]. A RIEsh s
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FOHTIE[16] FhA DA BEASRI[17] HhERER I SRR A 18] 22 )RR Hh B A (A1 YA A5 4 [19] U 5 PRASE R [20]
S NIIE S S A B RGN S kB NI Sh A AE SRS R & 5 kT . 2SI
TNGESBREFRB16] [17] [21], 40FE $E%55(2018) [21]38 FH XU AR 5 4% 8] [ AR A% 7Y 4o KT A Jie 4 B Sl 3
HEH X A 25 Z G0 R 25 0 B RN 85 20 5 B8 ] ) 25 SR IBRARRAE JEAT T 40 #r, 49 35%(2020) [16]32 FH LISA %K
AW IS B 5 AR A R GRS AME 1 23 M O E HEAT T 041, #REREE(2023) [17R A # A B
FERLAY | b PRI S5 A ST A AR S RS RS 5 N KI5 B 58 FERE & P 1A (1R ) 25 B als B s vl B 32 3047
Tt A, HEEEE SRR TR AR R R NSSTE S RIE . WX S A (2020) [22] M A Slope FEAL
—JCERYEENE AR, FH PR R F ORI KT D6 R AE N S TR B 3 B 40 4t 7 R AR TS RS R 55 (s,
K FH55(2022) [23]FHXUAR B2 1] [ A DAY, DU M7 N 125 B SR AE NSl ok i T HE5 AR RS
AR5 IR 2 OGN B 5 R3S RIS T I o6 R H XM =, AT RRIEAEDG, WMATREGUAESC. sk
HRIIE45(2023) [2416F 70 75 2 #R T Bl 1 N JST5 205 B 5 2R S R GRS B R S R RIUFE TAH R R T4
45(2023) [25] M B T B SR R R b es | [ IR IR S5« KRS L 5 ARSI R R, KIL R AR
SR, E AT FE 2 AT Bk S5 s ORI Foxt %, ORI AL A WS RS R GRS 5 AN
B8] 5% R B FEAAS AL o

SO A KR R, D AR ST S S TR R R, R T ARSI RS AL, S
dE N EAC T AR A bk, R RRE AR A A R AN T B ) BB R . HE T, ARG
2000~2021 4L oR] FH A S0 AR S RSB LA NRIG BN IE, 18 FH WAL 523 (8] 5 AH G 5 1 38
BB ARLER DT N 5 i NS 35 B 5 AR 28 R GRS I (LI B 2 R IBC P, I AT Dy P 558 oty A [R] X ek 8] ol
HRHASREAEHNE. HEANREIRBEERSE, S THFHDRAKLR, EERENEE K
X S T RELE R R B T EE RS E L.

2. BIRES=*
2.1. ARXEER

WS a XA T EEIE X, HYGEEILLs 37°24'F 53723 2 0], KR4 97°12'%E 126°04'2 4],
RIGELEFE B4 2400 km, FEILESPEZ) 1700 km, THAN M 118.3 x 10 km?, (5 4= [ELEHIF ) 12.3%. b3k
W, TR L 1000 m, PR G X =02 2, SRR KRBT E N, i
FIFIZE I T 2R R ARHURIRFI I, 2021 475 31 5 S THIAR ) 47.92%. 15.82%7F1 23.34%. 41T,
2021 W ZEHER LA TAR] 2400 5N, NS FER R SR A7 s Hh X B Hh 4 A7 78 4 52 0t Pl
HIX . E ARSI R LR R RE R T NS B R FEMAES RS, NS e R 2T
SEEER “GKE LRSI 7 BE, [ 2000 £ 2021 LRSI MRS T BEOC# . Y
MR A S HAL 5 ESV (RN 25 G, DU P 58 AN [R) DX 3 HE 0 6 R AR 28 R 0 S it 2 A
NFEENRMEA U

2.2. WHEHKIR

AWFFCLL 5 FEI A B IR T NS 2000~2021 A S 2GS BRI EEOE . (1) 47
B R BB R R T [ K SR B 2 R S (httpe//iwww.Ngce.cn/); (2) 3R B IR T b R 2 B
BRIR AR E S O (http://wwwe.resde.cn/), 73[R 43 #2208 30 m x 30 m, A4 H R} 5 e AR 2 e Jk e )
TR S5 AR R, R T X R SR AL S ik . AR B, K3 ER R AN SRR b A
AN, HETIZEIE T EESRGRSMER6]; (3) WA EMIEERIET (HRLH Rk TREM™
BIIAEY (GRS (RS RCARNRE BRN ), Fh s B BARE 25T, R ZEE
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XM ERFIHMTIEIE; (4) ®IAT 6. NI R R RAE NG 3o, SRIET 5 L S [27 1/ 7%
R K [ R B RS A U 5 °F & (http://www.resdc.cn/)

23. BIRAE

2.3.1. NA5ETNTEE R
NI B BERe R om NS AFEA S R J, SRE I e N2 T5 3h (I sh #1828 b A 8 (28 1k
e NN R i R R 45 R BRI, R B 2 i R AR A SIS BB B (HAN I RN R —
[28]5 WIAIAT Y B 48 B 3 T 4T )l 28 /8 R o R 3th Jy T L AT BB P [29], T FH T4 s i St At
b 1 ) FF 21780 1A 5 N 205 B (R S RN 43 ) 43 S o RG22 DT S Bt a1 N P T P MR B [30]
AT R R [BLIBF LA o R AT 78 5 T MR A B [32) S5 MBI 8 7 v, RIUFHAaIAT et . N 0 74 i
1 R R LRI R AE A S B (HAL, AR
HAI = aN +bP +cL (1)
RQ)HF HAI RFEAIESHESE, 1 Ny Py L 2 AHRERIA— B S R RO . N DR Lt
I a. by ¢ 2 BIRBANT ere . NS MR AE, a. b ¢ 2518 0.3, 0.3 f10.4; H
rh, B R A AR VOR B 0.3, bk FEHIAIKIEJY 0.05, KA A 0, 2B HH N 0.55 [32];
HAI BUER[0, 1], (EBRR A KIES R, RS,

2.3.2. £EBRGRFMERE

R 1 = 1 (2015) 55 A AE S RGUARSS A SR M dE, 1 B Mo AR SR 1 e B A B R AL
N, [N CAER R A S RS RS . ik, AR, @A A S R GRS BUE
B NE . N SE ST DRRAE, R A 90 O 7= B ko S & N AT B IE[33], A
MARXBANESRGRSLBERNFHEFME. AZESSESMENELEMR, RIEE 1 PEHK
ABRANREMSMERE, KBHS K LR HEAAT, BARHNZEHSRESRGEMS R EMm
. HHEARWT:

18 mpg
E — [ ] 2
=72 @

ESV, =Y A xVC, A3)
ESV =Y ESV, (4)
RQMNBIEAN, E, RUPATAKHES RERRE LIRS LT EGCT AB): | IRIEY

s i | AR K A T 6% GT/mE); g | MR AVEY AL AR P B (W A BT m iR
EVIMHE AR (A B MO RAEYFRE IR (A W) @ i F A B 55T 1261.41 /Al K (3).

@ ESV, R | S RARSIMNE, ESV BREESRGERSFINE: AR i Fh R R
AL, VC2S | AR RGMSHIMERE, SESRGEME RBIE 1.
2.3.3. NEEFHHHELER
ARHIFFEATE P OS5 25 () B AH 20 7 vk i B NG s 54 KRG RS E W & 1S R e, A
AT
i ZZWU(X,—Y)(X]—Y)
I = n n X Ll n (5)
—\2
ZZWU' (% -%)
i=1 j=1 i=1
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E)H i A xR WIE , x £ x BTFIIME - Wy 2SR § 5 1028 R AR RE(i, j =1,2,3,---,n),
Moran’s | BUE N[-1, 1] [19]. RIEHHER, H-H. L-L. H-L. L-HARKARE S ARG E e A S
REMAMERBX . ARAIE S HEARAES KRGS M ERAX . @ ARG5S AES RS
FMERBX . RANSE R EA RS R RSN E R X[34].

Table 1. Ecosystem service value in Inner Mongolia

F 1L ARHESRGERSNESER

EERGMRSS B FS:i Eith K3k A b
Ecosystem services Plowland Forest land Meadow Waters Unutilized
(o P2
Pz HE‘% ﬁ%iﬁ. 1072.20 290.12 290.12 826.22 12.61
Supply service Food production
J’?ﬂﬁi’m . 504.56 681.16 428.88 460.41 37.84
Raw material production
TR E A o
ARGEIRHSS 25.23 353.19 239.67 6862.07 25.23
Water resources supply
S e )= SE
VRS U 845.14 2220.08 152631 168398  138.76
Regulating service Gas regulation
y=3 >
. U . 454.11 6647.63 4023.90 3714.85 126.14
Climate regulation
I%%%.fﬁ 126.14 1980.41 1324.48 5770.95 391.04
Clean the environment
7J<I.1Eﬂw . 340.58 4805.97 2951.70  79765.26 264.90
Hydrologic regulation
- B Pa =y
SSRGS HHRET 1299.25 2699.42 1854.27  2043.48 163.98
Support service Soil conservation
Q = AY/ N
. TEH?%.” ﬁﬁ.ﬂ . 151.37 201.83 138.76 157.68 12.61
Maintain nutrient circulation
i%? ﬁ.ﬁ 163.98 2459.75 1690.29 6571.95 151.37
biodiversity
v =]
I%HE‘%. %%RM 75.68 1084.81 744.23 4175.27 63.07
Cultural service Aesthetic landscape

2.3.4. HIBMAEVIER (GWR)
AHFFE BN BRI [ AR, E4 9 52 RIE 20 km x 20 km RS SRR -, DUAERS RSIRS M
BTN S35 50 98 B 9 ARRE R 1, R MGWR2.2 B4 AT 2 1) 3 A (R 3002 o MR InASL (| A8 8 (g A 2 R

Yi :ﬁo (uivvi)"'Zﬁk (ui’vi)xik T & (6)
k
K@)y R T BOABEE: B (u,v) 25 kK MERAZETE | IilE REG i RRFER T 1
AR (u,v) R 1B (=12 k) ZHHLEE.
3. BR5 7
3.1. A2E5EBNEE R = AFES

3.1.1. AREEERFTELSH
2000~2021 FEHZFEH N DFE R NR@S, ARk 2 iR, R A5 mE
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AL AR =B Be(J&] 1) 2000~2007 5N\ FU& E 2B T By, 820 E8-0.07, [FR
BEH5 A AR AL T T BT B 2007~2014 AEA S N D% 2B B BT, R, K
RS @B I AR L R I IS (14 2), XA TIPESiIX 25, Tk, RESUR A RGN “ IR
BNL”, FEOXMIE N 0 B NSGEBN R 5R, 2014~2021 N 505 N SE BN R LR 2ILH
P dh, HPR SRR AR t 5 T B3 (3R 2); 1E 20 R 1A) Py 5k bRt 5 i W T — 3 i T A B4 BT,
ARFUFIHTAR N B, e 2, Ay WA S8 N SRIE B3R5 32 N TV Bt i B 7k s AR AR A 55 (5
BOK, TR H Al SR A SR .
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Figure 1. Annual average human activity intensity in Inner Mongolia from 2000 to 2021
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Figure 2. Area change of land use types in Inner Mongolia from 2000 to 2021
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Table 2. Land use transfer Matrix (ha)
= 2. T FI AR IERE (LAN)

i 247 ~ ~ R ~
Land use type 2000~2005 4F 2005~2010 4= 2010~2015 4 2015~2021 4=
Bt 13982076.63 13238372.34 13159731.87 13791842.73
Plowland
At 17398444.23 17710203.51 17832334.23 17936240.85
Forest land
b 54560474.10 55447963.65 55558182.33 54823405.77
Meadow
7Kk
615059.10 512089.38 477139.41 525874.95
Waters
ﬂﬁ.ljﬂ% o 27483532.65 27040475.70 26761965.66 26572044.87
Unutilized land
LB 531592.92 622075.05 781826.13 921770.46

Construction land

3.1.2. AA5ERNIEE == EHFE ST

AW AR LR BANKT AN V5 B2 4y A B S N BRI R AE 7 ARG s, g Rl 20
km x 20 km [#& ¥, 12 H ArcG1S10.6 ¥ A\ R3E 2N 38 L R S AR AR A 2 10 73 (8] 40 A0 iR AT 1 AT AL AR BE (7] 3),
FoWe NS B 90 B 12 AR T 9200 5 2K TRRE (0.4 < HAL < 1), B3R (0.3 < HAI < 0.4). H1ifF(0.2
<HAI<0.3). B3 (0.1 < HAI < 0.2) FI{K53 )% (0 < HAI < 0.1).

RPN SCI VeSS U S e 5 4 =TIN 15 5 & & Y O R (61 B S (P DN (1Y L S S
A 2000~2010 4 Py 52l b XN 2H9E 0y 5 P A o DXV L SR kB, AR A X R 5 JEE IX i PRl 2 B
/N, 2010~2015 FARLET S RT-HEA S 2015~2021 4F A 52 0k o M AR B XN KIS sham i R
Hham, ARG X VG A Friscdi: MANRIES R R ERE, AR EB N, WEE ARG
RHIAE, PR b RO RS, TE AR X A T XN 5 2 2 3 s 34

(b) 20054FHAT

(d) 20154EHAT (e) 20214EHAT (f) 2000 — 20214FHATAEfb &
IV LA el bl 0 500 km
HAT S Ak R o - 0.036 0.036 - 0.072 0.072 - 0.108 - 0.108 - 0. 144 -0, 144 - 0.18

Figure 3. Intensity and change of human activities from 2000 to 2021
[ 3.2000~2021 FASERBERTILE
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Figure 4. Value and change of ecosystem services from 2000 to 2021
[E 4. 2000~2021 FESRGRSNERERE

3.2. ESHRGRFSMERSRAES T

3.2.1. EBRGRFNMENFTHLI T

EL T AT NWFFE[35] [36], AT N A RGURS R &A= ST FEREE . K3
WA RRMERE . KRIRGELS . AN IR GERER IR RS REE RIS RN A 11 Tih
BE[34]. JERTTHE, R T NEEHRESRGMSIME. £ 2000~2021 ERIIFHEN, AZHESR
GRS M ERAE T HERNZL, EERGMEBMIEN 14140.86 1270 EFHF] 1421587 {270, N
75.01 1270, IXJEH T IEHHEMIR B IS0HE, PSR EEE N, Bl i A RE b A S AR
W AEERRG RS IMEA B T

MERAEZRGEMESMERAERSE, WE 3, FEWRSAGRENESRERSMME, HREL
RS R RS ASCAL R SS o, (A RS IS REIRSME L T Ftash, FER T HHhm R
W SR IR B PRI R . BT RS RNF HREENAESRARS G, HbE 7T EESR
GRS hEe M 2= 1 55%, FHorb il T /K AR T B 5 E0K SR iR SN B B 2 R % . 2000~2021 4F 1A ],
WHIRS MBS ARG RSN Ak L2 ETH-Y, ETHT 37.08 {270, X SMMmm s <. A
1998 “FHTSEf IR HHAM TFE, KEMHH. FHEA b, X S8 S H ES KGR S0 % ik
R ERTF19].

Table 3. Each ESV (billion yuan) in Inner Mongolia from 2000 to 2021 and its changes
% 3.2000-2021 FAREET ESV (L T) RATE K

LA NI
KRS
ARG 2000 4 20054 2010 4F 20154 2021 4F  Amountirate of
ECOSyStem services
change
ayEr _ .
ﬁiégg%gg Fo0d protuction 36723 36183 36134 36667 36138 5.86/-0.16
upply .
service SRR 43629  437.83 43847 43937 43815 1.86/0.43

Raw Material production
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gk
VRVE AL
KB 244.88 240.74 238.95 241.01 241.13 —-3.75/-1.53
Water resources supply
y=3 >
1121:1}%3_ 1385.68  1397.51  1400.27 1397.26  1397.89 12.21/0.88
Gas regulation
y=3 >
X S AT
P RS Climate regulation 3473.05 3521.73  3532.27 3514.06 3526.78 53.73/1.55
Regulating LR
service 54 %.E 1227.81 123712 1237.80 123299  1237.09 9.28/0.76
Clean the environment
7J(.Ilﬁ . 3057.65 3012.99 2993.23 3017.06 3019.51 —38.14/-1.25
Hydrologic regulation
Be Pa =y
.iiﬁ%h. 172066 1733.03 1736.18 1734.26  1733.50 12.84/0.75
Soil conservation
HRS ke
Support . TE%#]NE.H . 136.42 136.94 137.13 137.33 136.97 0.55/0.4
. Maintain nutrient circulation
service
i%%}ﬁﬁ 144279  1469.15 147117  1465.26  1469.85 27.06/1.88
Biodiversity
ARSS 22 T
Cultural %%RM 648.39 653.24 653.69 651.74 653.62 5.23/0.81
- Aesthetic landscape
service
SN {E Total value 14140.86 14202.12 14200.50 14197.00 14215.87 75.01/0.53

322, HEARGMSN EEEHESH

IS 20 km x 20 km ), LT ArcGIS10.6 4 i M IFLEX /44 6 M U {8 4556 — B 153
BRI SRIROME T SRR T3] ARTTIACLE (S 4), WU H A%t
(1 ESV {7 A L I IR, ESV SR BP0 AFE, LB OURME. FETRecs
PMEE SR RSSO EHIA 52 . WS AT 1 52 KB R = AR A AR TERIC s 1
RS A B IX, R RIS, X SEMORTARHR A A, EEIROLE, 2
BRAMS IR, WAL 50K 30%: 1. bR AASSIX, T -HHRFAE  FTHA
o, XRIERGE . NFRERE, A RIS O L TN L PR S S B IX
LA AT, XA, R FEAH A RIS W IR LR 2,
20 5 401 38%: s AR S5 UMELBG 1 B 00 A7 4 52 o A o 3 DA K
SRR TR B AT B JESh, TLRE RS RGOS I 2 A BB, (A AL
R K, BEARUHETE 21 4T A BRRD . UMD TE P 5t P8 9 LA (2 )

3.3. ARERBESESRERSMERZ KBRS

3.3.1. AXKEZNBE SESRERFMEHERMESH

NIBAIE NS SRS RGUIRS IME I M, A 7@ GeoDa B, @37 28 A B i 5 15 H
PR 0038 75 ] I AH SR B (1] 5) . EH B 4 R nT n T AN A0 IR 3 1 B2 22 45 50530l 2 0.391. 0.410.
0.423. 0.401. 0.414, FRIHHNZEH NKIEINEEMAES RE MRS E EIIEA N, H Bl I 8] 1)k
SO EE . DL RGIRSS M BRI B) 5 AR DG R A (1] 6), &4 RGUIRS P A ¢ &R
7 61%;: BWAEFE. JERVEFERIFR S AERHE A 5 AN SIEZ R R R OC R A RIEORRE. KRR
FUKSCR T 5 NGB 50 2GS FC R AT ST 5 AN IIE 303 RIS AU C R
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ST MBS A RS NKES L AR R R SRS, BESRGRSNES
NSNS0 L 6] F) 5% R4 1 55%,  IX A8 A5 A 5 7t NS sl o B AN A A A 25 R SR 55 (B 22 IEAH R A
MILSENGOURT , 2 HUIRST 20 R 0% 2 0 32 B D2 3 58k S AR 20 5 2 X T AR 50%, LA 2 Th
REPE, BB RIS SR .

.20004F b.20054F 20104
= Moran’s I: 0.391 = Moran’s I: 0.410 Moran’s I: 0.423
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Figure 5. Moran scatter plot of ESV and human activity intensity in Inner Mongolia
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Figure 6. Correlation between human activity intensity and various ecosystem services in Inner Mongolia
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Figure 7. LISA cluster analysis and significance level of ESV and human activity intensity in Inner Mongolia
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Figure 8. Spatial differentiation pattern of human activity intensity and ESV in Inner Mongolia

E 8. ARHALEINEES ESV ZEDRIER

4, 4Eig

AWFFCANZ S A, BRI T NS ANFEEEN S AR KRGS M E R 2 OB . F BRI

(1) 2000~2021 4 A 5 i AFTEBNRAE IR WS ARG A a Ak E 2 i m . Pl
% 2R S 25 v () 25 TR A AT REAE 4 DX DA 5 B A i o

(2) 2000~2021 FE N ZE AR RGRSNE S INME R 14140.86 147 LT3 14215.87 1476; HEE T
ESV fE{EH W& I (A S 1, ESV 5 bR AR 3 PH s e 1) 2 18] /0 A RRAE o« AR HE 25 SR v 9 58 K3 =
AR AESHEY S X L REEERRAES RGX, ZX AR, BRGNS IMMER
B A2 41X 30%; 1. P FUAESBHIX, ZIX NORERZ, EERGEMESME P E N,
I PR EASHENGEIS X, X2, AERGEMESMEMR, HRL 42X 38%.

(3) LA NRIG g SRR A 8 R GRS I I 2 SR SR G, 4 58k N 285 30 5 5 R 1k

ABRGMSMEZRIIEM KK R; (HAZIGS LS RS N E R A R Xk = N AR E
e, TEAREE AR A R X RIS AR, 7 b il i AR A5 A0 X 7 o 2 LR 58 1) TR A O
PE, VUV A AT 55 X P IR O .

5. g
R P E LT G A BRI, NS ) B A RGN ISR AR SR S RS E X TR,
R TR E N SR s —, s T RAES RIS E. B, R - R A %E, @

DOI: 10.12677/gser.2024.131015 164 PRI


https://doi.org/10.12677/gser.2024.131015

A% H

LSS A SRR A R X A S I 2 AR BT B A, W DA AE R L A B SERR T UL, RS
RGOS M E RGP R T2 A RAES RGNS BINER, EBRTOEEX LA R, W
SR B, ISR ESV RIEIN@S . AW 1A S NKIES IR 5 A S R GRS
RN 2R AR, RBNKIE SR S5 R GRS B RV IEA G R &, X5 FREREE (1710 T4 1A —
Blo MBI URRE TR GBI XA P 52 7 X N ST Bl 9 55 A 2 AR G 554 AL T8 SR BRI AIT 9T

SR, HATHT S AN AE A R 2 Ak, d T AR RS (6] B AR SRR % 1 NSRS Bl SRS R G R %
FIMHE R R, RIS RN R R, B, EBRGMSUE S NS B0 W L&t
RANVFEATEN . BIRUTERIE N T2 W LI X RHTTIE, XETTVARE W EiFthia b
FHIR AR, AHXUAR B AR SRR R S BRI [B] R 20 DAL 5) A MR OO T 32 )iz . Rtk At
FOH IR A I P RR TR T RIRE AT A5 R BE AT 5, TIARSK A 565 N SE sl iR 5 A S R G55 IE
KA RIBT T A 4 R AR o

SEEk

[1] A4, BKMHEZ, BFEHE, & AFEIAESRARS TR mI]. BT EA%R, 2003, 18(1): 118-126.

[21 TLEEE, A%, B AR NRTES A S A SR ]. 8RR FH ik, 2006(6): 84-91.

[81 W&AEAT, WG, Db, 5 NGB R FOE IR R R A S IR B R A 0], TR X BE S I,
2017, 31(4) :67-72.

[4] Millennium Ecosystem Assessment (2005) Ecosystems and Human Well-Being. Island Press, Washington DC.

[6] xIERE, xigkth, TRE. NREIRES RGEIRSRMEN[I]. A5 54K, 2017, 37(10): 3232-3242.

[6] Reid, W.V., Mooney, H.A., Cropper, A., et al. (2005) Ecosystems and Human Well-Being-Synthesis: A Report of the
Millennium Ecosystem Assessment. Island Press, Washington DC.

[71 #oetly, 2otk PR, % WMEREAS RGOS A RRMER RS L@l ). HEANDO-ZHE S5, 2007,
17(1): 85-91.
[8] Wimth, B, E&FE, % ESRAEMSHMLE . HRMNEAD]. FIERFE, 2008, 30(1): 93-99.

[9] Costanza, R., de Groot, R., Farber, S., et al. (1998) The Value of the World’s Ecosystem Services and Natural Capital.
Ecological Economics, 25, 3-15. https://doi.org/10.1016/S0921-8009(98)00020-2

[10] Wedh, BFE, ARk S FEeEEES T IMEPE[I]. BARTIRYR, 2003, 18(2): 189-196.

[11] #feth, 5KEE, skHEW, 5 BT RMMANE L E RN TFRES RERES M EA T ESGEN]. HAATIRZER,
2015, 30(8): 1243-1254.]

[12] #imEH, TFR, B8FE, % AMETEFMENESRKREMRSMEL T EN]. BREIFEHR, 2008, 23(5):
911-919.

[13] b, KEE, KEIN, 2 FEESRGRSHMER]. THERRE, 2015, 37(9): 1740-1746.

[14] Xu, Y., Xu, X.R. and Tang, Q. (2016) Human Activity Intensity of Land Surface: Concept, Methods and Application
in China. Journal of Geographical Sciences, 26, 1349-1361. https://doi.org/10.1007/s11442-016-1331-y

[15] Liu, S., Liu, L., Wu, X., et al. (2018) Quantitative Evaluation of Human Activity Intensity on the Regional Ecological
Impact Studies. Acta Ecologica Sinica, 38, 6797-6809. https://doi.org/10.5846/stxb201711172048

[16] Z=H, JRIEF, AH, % EBRGRS N E S NFESN R8T B —— LR EcA#I].
REERLEE, 2020, 40(1): 365-374.

[17]  FRER, 70084, XVHEAR, BMRBAES RFMRS S5 AN RGN HRER S IR IN 828 K m B R [3]. o E R
JKFIK L, 2023(4):82-89.

[18] xkiE, #%l, ok, 5. BT IR AR S R GRS 5 N85 B 58 FE DRI 40 fr—— LAt 5 (5 B i i

S RTE X ORBI[I]. A 2SR, 2022, 42(13): 5200-5210.

[19] e, RBUR, S, & AT AR RARS N E S N EESRE MR R[] KERERFT, 2023,
30(1): 173-182.

[20] Sun, Y.X., Liu, S.L., Shi, F.N., et al. (2020) Spatio-Temporal Variations and Coupling of Human Activity Intensity and

DOI: 10.12677/gser.2024.131015 165 PRI


https://doi.org/10.12677/gser.2024.131015
https://doi.org/10.1016/S0921-8009(98)00020-2
https://doi.org/10.1007/s11442-016-1331-y
https://doi.org/10.5846/stxb201711172048

FRE ks H

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]
[35]
[36]

Ecosystem Services Based on the Four-Quadrant Model on the Qinghai-Tibet Plateau. Science of the Total Environ-
ment, 743, Article ID: 140721. https://doi.org/10.1016/j.scitotenv.2020.140721

M, BT, B, % ESRAMSME S NSIE B 25 I AT —— LU A it A6 BH a] 380 2 2 XA 48]
[J]. " EFEERl2E, 2018, 38(9): 3531-3541.

BRI, TRAEA, W, SF RAATCEEE SRR NP IS B R B A A S RG R T IR S I [J]. HOER(E
BRF2E2ER, 2020, 22(7): 1544-1554.

TR, PREHE, WEE, F. AT RERS M EE LS NG RBE L ——LLE N T EI[]. FREE LR
R, 2022, 12(6): 2124-2131.

RIRGR, AL SE, A, 2 TR RS RAMSINE S N RIES R P 258 R[IOL]. AR ERFNIR
Bi2%4R: 1-14. https://doi.org/10.19741/j.issn.1673-4831.2022.1078, 2023-05-24.

T, MIvERE, Tl T B B RIRA S R G RSB P [F) B 5 N SRR B SR IR SRR AT AL [3]. KK LA
AR(FFFLI), 2023, 54(7): 171-182.

¥, DURE, 2, & ETATREWRSMERERS TR LR A RBII]. Rlk TFE54HR, 2016,
32(3): 275-284.

Wu, Y., Shi, K., Chen, Z., et al. (2021) Developing Improved Time-Series DMSP-OLS-Like Data (1992-2019) in China
by Integrating DMSP-OLS and SNPP-VIIRS. IEEE Transactions on Geoscience and Remote Sensing, 60, Article No.
4407714. https://doi.org/10.1109/TGRS.2021.3135333

TR, HENE, R, & RO LR R NS B8 B AL REAE A A [J/OL]. B 1-24.
http://kns.cnki.net/kcms/detail/11.1167.P.20230515.1716.006.html, 2023-05-24.

He, C., Shi, P., Li, J., et al. (2006) Restoring Urbanization Process in China in the 1990s by Using Non-Radiance-
Calibrated DMSP/OLS Nighttime Light Imagery and Statistical Data. Chinese Science Bulletin, 51, 1614-1620.
https://doi.org/10.1007/s11434-006-2006-3

Wang, H., Zheng, X.Q. and Yuan, T. (2012) Overview of Researches Based on DMSP/OLS Nighttime Light Data.
Progress in Geography, 31, 11-19.

Liu, Z., He, C., Zhang, Q., Huang, Q.X. and Yang, Y. (2012) Extracting the Dynamics of Urban Expansion in China
Using DMSP-OLS Nighttime Light Data from 1992 to 2008. Landscape and Urban Planning, 106, 62-72.
https://doi.org/10.1016/j.landurbplan.2012.02.013

Wrih 3, xUBK, skiE 53, S, Rl AGIN S0 Bl 68 2 5 M R B N I A ORI [D]. hE AR, 2022, 77(5):
1244-1259.

FTbaE, MY, TR, A NSRS S SRR T A S R SR S5 U A —— LSRR ZHOMBII]. AR,
2022, 42(16): 6543-6553.

B, RS RGRS R EME TSI B[], A SZED, 2015, 31(8): 27-33.
L, BRFEEZ, WP, 55 Wi A S RE MRS M BT[], A8554R, 2011, 31(8): 2236-2244.

R, VSR, (e, SF R AR S RGUF I RES T E VA —— LA ST BI]. A SS RS ER,
2015, 31(4): 506-513.

DOI: 10.12677/gser.2024.131015 166 PRI


https://doi.org/10.12677/gser.2024.131015
https://doi.org/10.1016/j.scitotenv.2020.140721
https://doi.org/10.19741/j.issn.1673-4831.2022.1078
https://doi.org/10.1109/TGRS.2021.3135333
http://kns.cnki.net/kcms/detail/11.1167.P.20230515.1716.006.html
https://doi.org/10.1007/s11434-006-2006-3
https://doi.org/10.1016/j.landurbplan.2012.02.013

	内蒙古人类活动强度与生态系统服务价值的时空关联性分析
	摘  要
	关键词
	Temporal and Spatial Correlation Analysis of Human Activity Intensity and Ecosystem Service Value in Inner Mongolia
	Abstract
	Keywords
	1. 引言
	2. 数据与方法
	2.1. 研究区概况
	2.2. 数据来源
	2.3. 研究方法
	2.3.1. 人类活动强度表征
	2.3.2. 生态系统服务价值估算
	2.3.3. 双变量空间自相关模型
	2.3.4. 地理加权回归模型(GWR)


	3. 结果与分析
	3.1. 人类活动强度时空特征分析
	3.1.1. 人类活动强度时序变化分析
	3.1.2. 人类活动强度空间特征分析

	3.2. 生态系统服务价值时空特征分析
	3.2.1. 生态系统服务价值时序变化分析
	3.2.2. 生态系统服务价值空间特征分析

	3.3. 人类活动强度与生态系统服务价值时空关联性分析
	3.3.1. 人类活动强度与生态系统服务价值相关性分析
	3.3.2. 人类活动强度与生态系统服务价值空间聚类分析
	3.3.3. 人类活动强度与生态系统服务价值关联


	4. 结论
	5. 讨论
	参考文献

