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Abstract

Accurate analysis of the spatiotemporal evolution process and laws of ecological land is of ex-
tremely important significance to regional ecological environment protection and ecological qual-
ity evaluation. This paper uses land use data from five time nodes in 2000, 2005, 2010, 2015 and
2020 to construct a land use change matrix and land use dynamics in the river valley area of Inner
Mongolia Autonomous Region. Through the total change of ecological land in the river valley area
of Inner Mongolia Autonomous Region, starting from quantitative analysis, the quantitative and
spatial change trends of ecological land in the Inner Mongolia valley area were analyzed. The re-
sults show that: (1) The overall changes in the Inner Mongolia valley area were not significant in
the 20 years from 2000 to 2020, and the land dynamics did not differ greatly in each time period.
The change trends and transfer directions of ecological land in each time period varied in each
time period. The characteristics of the time period show a period of slow change from 2000 to
2005.2005~2010 was a period of dramatic change. The change was slow from 2010 to 2015, and
the changes in various categories were not obvious during this period. In the accelerated restora-
tion stage of ecological land from 2015 to 2020, forestland increased rapidly, grassland increased
rapidly, water areas increased, and wetlands decreased rapidly. (2) Through the changes in the
land transfer matrix, it can be found that from 2005 to 2010, the area of swamps increased, but
other ecological land types decreased overall. From 2015 to 2020, the area of swamps decreased,
but other ecological land types decreased. According to the characteristics of swampland, the
growth and recovery of land use area is mainly due to the increase in humidity from 2005 to 2010
and the decrease in humidity from 2015 to 2020.
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TR NSSREAT *E 2 R A7 AR S Pl T IR B AR AR B i 2 it 52 &5 P A SRTE B 3804k . (HBEE AR
XA SR ABHER, AR RIPE A IONR M, KEZHUEIL N NS S LA 2 5 e /R
AR BT HAS NG . XFERZ RA MR ESUMER B AR, b, SR, RIEAHR
WA, FEre R T HASIE, HEEARROVK B R . 4k, Sl B Rk H a8 5 n Al
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BORM . LT ALY 2 e 52 B bt 2 R A2 7™ B AR S R[] o (RIS T 43 2 AR TT AR TR fE
ORI, R TRT 2 X P 3t SRR D A s oy B R, 9 NSRRI RIK B8 R 55 A 0 iR
B ORME T ERRAESME . KMt 2. HMEESRRE R KGN S X 25, e
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FAT B Tl SR, EASRR . SRBEVS R, [ 2 TR P K S — 391 A
MR, O NS SR A R R R, AT RN, DA I B 5 ]
TR ICE AR, 0 T A AR T R R, ERLI ) 7 B R A 5 D MO A A R
BT, s R [ P S A R A RGP A S

PSR ARHIE A AR TE . M2 4 PR A LR A X LS PR o £ 0 B
BRI, A A A OB O T 3o 5 R4 MK o A 52 T AT B BB T BB 7
KLy CEMEREEE, AP UKCER, B BRI, AR S R
A EEMEFT. % AR T K P 5 R A R B RO R P, O R B L s
T KRR BRI . R L E SR ROIK 2], 1 R R
R4 [ A R RE R L B MR R . BT PR 95 LA K AR B S5 A . DA T
AR HAIR 02 AR B (2 B B A R AL VRIS (L0 15 AR5
IR 9T 3 R AT B KSR A S AT VP A, S S T 28 X P 00 S A 2 KT B %
PEFFAL T REMEIRE . TR, RO RE R ASH T R 40 AT EL K, o SO AT 4 A5 R B A M S 04
.

TS AR S5 U A E R A5 DL MM PI A . P 5238 4 X 2000 462 2020 4
[ S A AL, 4007 149 520 A M 02 PR M A AU E DL BT P52 1745 X A A PR B
B TR SRR AR AR H 1.

2. HRGRIR

£ 1972 SRR A [ AP 2 WAE T8 AP /R BE AT, 58 B UM 26 — R AR A A B i .
Ja, M EBUF R SE SRR, HE TR T — RV E RSB TR, e sk
b . EECURARMHERIRL) . B THEAES KRG AU, ASO s, s, A
Wl Bp R “HRE BN SA BT 55 B BUFR S — IR B IR AES R LR, dadx
TREEEA D, AR E St VR BT XA FH R A RA A S KRN 3

£ 20 28 70 AR TSI EE T LS RGNS TIREVFOT . XIS T ARSI
HIPPO 2 B K R AR AR SYIRIEA T RESE, Costanza S5[BIMAESRGMFHAT AR, HET
EFREMERES RGNS HE. T 20 2 80 FAMITUAIFRIEA S RS RPFMFI B, Rapport 5%[4]
T UERS RYUERSE M AT FFERIER, — MBS KRG ARG YR LALLM A 3T A FL TR
WEREST. HAE 20 4 90 N ESK TAEB RGNV M E N LS ELEZ G R B RIS A5
T2 MAESE T MR MR A KO RIREEREAT 2 T IR .

[ Py T AR SR B (R S L AR AP A 20 4D 70 EARGER [ A o AR A PR BE K 0T 70 A 32 2= 0T 3
GRS TR, & 80 AR T A W LREX A 2SI BT IS T Uk TE Rl 5 1 18 e A DX sk, L Bt
HIAE TR FE TAR[S] [6] [7]o HEN 21t 40 i v [F A 3530 BE AOVEAN BE 1832 M BR AT ARGE AR 10 A2 2534
R PR ORANESIAERAE, A7 7 B3 A, EX ML RS X I e br ik R [8].

WS AR IX ARSI A RIS 2000 4F, X BT 7 T B DLSE AR 1 DX R BOE
TERNEERTX o A7 EPRBIAE[I]FE 2000 4% 5 ARG A w5 B 2 FEVE BT T, BLBORT H AR UL
R T . A B REE[10]7E 2006 X 52 AR b X RO HE e TG R FH R TR SRR RO T . XIS
J 2% 2 6 B AR X (1 F FE AR AE RS FL A S R GE AR = 20 A (T2 AR5 70 Bir B #E 2006 4F 35 24 [11]
SELEMT UG AR MIIX 1951~2004 4F 54 AR K URAS AL Xof A= Z5 FREE AR (R s ma 23 h Rt 1N 2R
A SRR R TR A5 B K A i R U S A S AT ey AR AL R I ), SO o o R 2 48 N 2
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I B 52 AR X YD B RE AL RE E IR, VDAL SRt . B TR S AR DX AR 28 B8 DA R 2B 2 i i ) Rl
TR R T HAL.

B 5 AT B 52 2R M X AR 2SR BT ) 4% S0 DR 3R 120 M o A B JE[12]4E 2008 SEAEXS N 5
IR B AR AR A S T A 5 0 R DX A 93 A B Y B KGR B A 7 g R i R PR AR DR B . B AR [13]4E
2009 FE X T PR PG H 55 A 52 vy AR B AR RS s e 1 IR AL IR R A8 FIOG A A D PR 3 B R AL 1 =
HHEER, NOEA AGEFADVFEIBUONE TR, RIS, X B S Ry -

H 2010 kS E AR BT 7T 7 1% LR 7 T BB R B SR AN BESE AR X (R AR A IR B L R A 2 i 11
WEFCSE 2R, WIF TCE O T 06y LA AT 35 485 JR 1A 1) JREO S5 2 ot X 1) A 28 o i DA B A A A B AT 4% T T
HIPEOY . A3 RS [14]E 2012 S0 52 2R L 3t AR bR 1 B ) A ) UL R A7 70k T8 Ao ABIE TEAR MR A
RGP R S A XA A7 FEAT T HER . BRZESE[15]4E 2019 £EXT SRAUKBRIRAE S 2 I H
B3 M rhoxt XK B R AT 5 SR R B AT 2 M 9 A5 K SR T RREERI AT 5 B AR AR RS R ey
KFo HATYH 2 W 1R AT DR ) AR 235 o B DL AR 35 18 5 45 %07 TR BEAT AT HE [16]-[21] -
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Figure 1. Overview map of the study area
E 1. HRXERE

3. BB SMHREZ
3.1. AREXER

mE 1 AELEEBX, EFMEAEGE. thapEIeE, P BT Ibd 37°24'~53°23', K&
97°12'~126°04'2 [8], HILE ST, &AL, . Wb A, a5, B, T EAHLE, PiEgH
S5HHE, b S5HP . FHEE, BMaRKBEANREAS, BERIL. B, X, K
(A LA A RREME SR N . NIRRT ARE A E RS 3 A, o rp il 28 5 2 P 52 1 Vg b 1) f B T
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AREFR Iy o P9 SEE X A 3 E B AUR AR R MUK R WK R =K R 5HGF 9K #
FiiEmk. BRT, fR4E IUCN fliit, S2eBRURAeng Mt 2 5 AR R R, ek b — K9
PRI O o T P9 52t R R A At DX LA AP ey i 4R 0 AR AR b, AR S D REAT B XA # O 22
PRI AR S R G52 BB KA BT, AT 70 A 58 ] R ) A A BOR DL 2 AN 75 2%

3.2. BIRKIRS AR

BV 7 BT FH 3 S5 A5 2000 4F Landsats TM 3BIEG2A% . 1 [E 30 K AR5t 5 bR} Be 38 By /4 22
155 W 2 ~F 5 BT 6 F b [ 4 ] 30 K ks i 2000~2020 4F 1 ) FH EICHR - b 1 i 28 700 38 o s i Sl 5
WS BRI R BT 5 NS EE X IR R VI B g iR 25 01 2 BTl R (A Sl g 2R A A
VBN LU T2 H B SRR o AR AT 23 B30 (1) 1 SRSRRAE ] £3 AT 45 Hh SR 45 IS 5 I g B S 2%, LAAR R il
B30 FHE e AR A T DL A R B . P SR T A b X PR UE T S R S IR X PR R
B0 b PR G 0 2 A 2 TR () P9 52 oty LB 28 ZR IR ) IR 3 R R S P 52 oy VT 2 b [X ) S 2 B S o B
7E Arcgis HOM A S HLIX ) 30 m 4373 DEM il 47388, 45 Hh A 58 T A s ) M T [ R4 A Aregis
IKSCo T ASE R b (3 P T SRR, TH B P S T A b X ) SR AR B AR AR 3 S o 10
8o FEIE I R I R A X G R . AR T S 1) DEM R4S B R B S
LANDSAT Z5GiG% 2B 47 Loxt 5 B MUARESG ISR BORS R, 5 J5 58 O 52 3 Tl 45 RS2 o

33. MIRFA*

3.3.1. AR

Hh Rk H ER T/ R 155 W 257 6 T (TP [ 42 30 KRR 2000~2020 4E - il R A IR
R FH S 700 30 J W U B0 e P M 232K 6 AN — 2 25 A TS . it S XA (X e A A R 1R
RO [14], BHUESFIONUAESRES RN TN, B, 5288 Rk 1.

Table 1. Classification of ecological land
=1 ESRAtS A

S TS =G5y
s E N T ey i ohRe e
11 Akt
12 TEAR PR
1 PRt
13 B
14 HoAth bk
21 e T
2 it 22 7 o B
- AT RE 23 H 7 5 B
31 HIEI
32 biplE!
3 K % AR
34 MR
35 MeHh
36 TR EEH
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Continued
41 Vbt
42 LRk
4 HEF H * S
44 A
= S5 TR A b ,
45 B AT
46 FiAth
5 i o e
52 7K H
61 W
= eA 75 6 NSRBI 62 A A JE R F
63 FoAth 2 B H

3.3.2. THbFIRAENSE

i FH B0 25 3 2 4 (X3 — S I ) Y B P, o ) P 2 A A 8 AR L, T B - )
FARACE B o O B3R AN [ B ) BOFIAS [R) 3 X P R B AR AR BE AN 22 S, RSOV BR 7 R  H R F 2%
T (1 B — 2 BE AN L M R 4 S B A B

u,-u, 1

K= a x?xlOO% (D)

b, KOs — R SR, KAERBUETEEA-1 2 1, K NG 2 0%+t F 288 M i T
BI— A0, e NN, K285 (RO 1 B = i SR TR A AL T B R, e 2 i U, el — i
B 2R A (kmP) s Uy A — B 3% KR A R (km?) s T ARG P36 B2 AR T B, T R
(SE e
3.3.3. THbFIAIEE

b ) R R St ) P R R A AR B A ok i, i Pl N\ S skt DX sk - b R FH AR 1 R e K
o R, LC NGEE TR ZhAS I U eSS i Rl R ORI SRR Ui RG4S i A
T HORI R ATEAR . T RS BT R TR B, T SRR AR

LU :wxlxloo% )
ZZi:IUia T

3.3.4. THFIAER

T U R AR, St ARYE R — M XA Rl i AR B A S BRI AL S R, RE—AS 4 5E 0.
B NHE BB RBRE B AT 00T, BEREAS R 2 NETAE, REIRIHZE 2 A B A 1B I
4, HEGAAMXESABEES T
41 GETHHEEZEERIH

WS i A HX 2000~2020 F45A LB A AL IER N 0.0826%. 2% NA 8] B L Bh A& 4 )N
2000~2005 4 0.1903%, 2005~2010 4F 3.2139%, 2010~2015 4 0.0575%, 2015~2020 44 3.1693%. {EiX
20 42 [H] 2005~2010 0] AR 1 K dpe i, HKON 2015~2020 4 AR LT R
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4.2. — R A MIEBERDHT

N 2 Fios, B9 R 55 5 K45 401 2000~2020 4EiX 20 4E (7] 58 A A T E I b A 554 &
Thae AN & 4E . HoHt 2000~2005 45 2005~2010 4 +- A48 0% DL A S ThRE R s Hoh = 78
2000~2010 4EAFIX +4E4E H] 5 A= 245 H Hh % B O B R E 2005~2010 4EIA 2 KT AR FE H . i 2010~2020
R SRAES RN, A HXHERARE. 55, E=MASThie A s E K AEHE
Ak 55 AR A T RE A R 05 R N R ECREF, (BFEIX 10 4R [A) B T30 T A0 J BT DL AR AR 25 FH H () N3
2R . % 2 i MR P RS 4ERE 2000~2020 48 (8] 584 25 g A U B o 5842 25 Th kg
HiL TR AR A 2191.54 km? 42 20 4E )84 H i KT AR . 2005~2010 4F A 34 25 ThBE A % H i A B kol 17181.83
km?, WG TE 2015~2020 4F (7] 554 25 e b AN 3 2E 25 S A8 A M IR &5 He s koA 7708.82 km?.

Table 2. Level 1 land transfer matrix

=2 — R TBIER

f— SR AR S FH S5 AEAS HH JEAEAS H
T AR /km? i AR /km? A /km?
2000 AR 25 FF b 77905.87 835.47 28.63
| S5 AS 1333.67 37010.62 30.05
2005 AL 25 F 118.68 112.22 4869.88
2005 AR 25 FF b 38323.72 5666.42 515.69
| S9AEAHH 17181.83 29205.12 848.7
2010 JEAE 25 F H 605.52 639.75 3654.86
2010 SR AR 25 FF b 38323.72 5666.42 515.69
| AR AS F 17181.83 29205.12 848.7
2015 JEAEZS H Hh 605.52 639.75 3654.86
2015 A 2 FH 77983.54 376.7 34.7
| S5AEAS F 264.5 39891.9 35.85
2020 JEAEZS H L 71.17 130.09 4921.94
2000 AR 7S FH b 73427.18 1828.18 109.45
| RS 2191.54 35035.82 183.96
2020 JEAEZS F Hb 548.75 710.95 4609.03
2000-2005— % Hh K56 75 I K] 2005-2010—Z 57 F ALK
- -
| 2 aofl
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Figure 2. First-level land class transfer Sankey diagram (In the figure, 01, 02 and 03 are strong ecological land, weak eco-
logical land and non-ecological land)

E 2. —RibAEHREE(EF 01, 02, 03 AiRESHM. SBESHAM. FEESAM)

5. ARG AMX &RBMREBE ST
5.1 B—tMFIREEELRIH

TR 2000~2020 AN R — AN AS A ORI B T B AR AR 2 FH M PR A AN I [R] B35
Kia%, HAhMSEAEIX 20 4 1H] 4 A0 B ARG R IEA—EL. 2000~2005 4, & RHHISE MK, H
HA R EARARHL . B R AR 38K SHE 43 Il 0.20%. 0.53%. 0.07%- 3.10%. #%JSALHih
BIR0 A5 34 b 7 5 IR TR N 0.50% A f i o 1T /A 3T AR 1S K3 P 40 B S AT L
IKEEBGK 53 710H 2.04%. 2.87%. 3.18%. bt A rhineth (1 yak /D> B S5 s FE Ry 2.75%. 2005~2010 4, #k
Husth s A HEA AR A BT K L 0N 11.63%. BB AR IR/ 8T, Horb 7 o A bl A A R
N 9.53%. KIS ERIAT ISR LI N . YR SR K, MK N 3.59%, TR EHLIY
KIHE N 27.86%. AEFIF HUBR AR A A0 Bt Ak . 2010~2015 48, MRt op U HoAh bR A 384,
HABKIEE N 0.00%. i Hh s o 35 ST Bl AR A AR R B o K3 28 K 2R 38 K B o B 1 K
& 3.63%. i bt 1 B S (AR Ak o MR FH b R AR b B R RGO 0.41% . Vb b sk o B
79 0.14%,  FHoAtn 3R F Hs b 2828 4k 3 AN 5 . 2015~2020 4F, A Hb S v E AR R M ek B Ay 7.48% 45 Ak
H, BEAKHL S AR AR HE K Y 0.62%, 23.42%, 7.81%. EHhih bk 7 o5 B b Y 0.20%,
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EEEEM SR HIEE N 18.46%. 1.15%. sKIEHbE i E D H BN 4.26% 10 5 BT K
FEWAKTEIE A 4.77%. 4.51%. {EibiErd it 5yE kb, b 11.70%. 16.08%. XEFIH
iy PR A TR MR 2 B S L R R 5.25% . AR B in HOs 2K 2.72%.
5.2. TMFERSEITHT

MIEL 3 M R 5% K 45 B B al 45401 2000~2005 4F 3 AR 0% B b AR R T DL 7 5 B R
HON RN T B R &8 5 5IRE S Ry B d X BN R . 2005~2010 & AT IR K #H 5% A =8
i B K THI AR T A & 2005~2010 4 ] 1 B AL RS . A% 2005~2010 4F 2010~2015 411 3
HEE AN R 5B R R NP B S, PRGN EG RN E . 7 2015~2020 4+

2000-2005+ M+ 5% & 200520104 - 4% 4 5% &

W PBTIE et

ML ohmpes
JHbER I e

Sl i
Sefbak g KRR s
et

2010-2015 -4 5 3 I 2000-2020 LI FHE 52

W il

7 i Fd

e if

TR oy ol

Bt i
BHTIT

e Wit
HHISIA p i
WL

Figure 3. Land transfer chord diagram

B 3. LithiEiEsuE

DOI: 10.12677/gser.2023.126073 773 HFERRHE T 5T


https://doi.org/10.12677/gser.2023.126073

FCH KSR

b3 A 5% P - A A R DA R B BT i e B m Oy T, HL P AR O R AR N R a6 )
TR BJE 2000~2020 4 R RS 5% B A IX AR Y SR VAT M DX R R A 3 3 S DA e 7 i
Ny s o S R oy . A S T X i 2R R B D R S R 3. 1 HLAE 2000~2020
SE - B 1) S B AR A DA ) 5 A NN

(1) 2000~2005 4 -1 il Fi % R 4 4 2000 4F 5 AL A8 T A A 81391.3 km?, JLrppfkdth, Bidh
YR HL AR 3 7] 14200.54 km?, 51965.87 km?, 15224.89 km?. JNF34: A ThfE FHHLE ALy 38117.52 km?,
ep s R Hb 5 B M AR 4 ) A 6937.62 km?, 31379.90 km? T 3E4 245 FHHBTRIAH Ay 4953.26 km?. T 2005 4
S ST AL IR Ay 80803.04 km?, FLrbafkith, Fidh. J@HLEIAL4> N2 14407.16 km?, 51205.79 km?,
15190.09 km?. F5/EZAThAE AN A 38533.55 km?, JH:rf s Fl H 54 Hu T A2 51l & 6660.69 km?,
31872.86 km?., AR ATHAEHI ML A A 5125.48 km?, X P 4R (A 34 25 ThAE F s /b 1 588.26 km?, Hrf
FH AR T 760.06 km?, BT AED T 34.82 km? Horb R U DUAEB D o s 31.40
km?. 554 ThAERI M N T 416.03 km?, BR8N T 492.95 km?. JEAEZS A MBI N T 172.22 km?,

(2) 2005~2010 4F +-$th | FHl 55 R 4R b 2010 45825 A5 Th g FH Hh i B2 A 81984.52 km?, 55L& ThBE Al ik
A 40446.56 km?, FEAE 253 g F U A7l 5006.38 km?. AHEE T 2005 4FE 3 A4 A5 ThAE I MBI I 7 1181.48
km?, {H A S TR AR /D T 18321.1 km?, 25 B DA 7 o B S H O TR PR b R S SR TR 11922.04
km?. S5AEZThE UGN T 1913.01 km?, E B DU 38 Iy 38 N AL 2357.26 km®. JEAES
FHE /> T 119.1 k.

(3) 2010~2015 4F 43 F F # R 40 B 2015 4F 58 A2 A5 Th B A b T Al 81966.3 km? 554 25 T g i dth i
BN 40231.1 km? A FH U RIAA A 5197.09 km?. AHAE T 2010 4E5R2E A ThEE % 0 1 75.74 km?, 3L
TEPEIE K T 13.78 kmP. F5AE AT AE I Hk D 206.4 km? A 25 LIS N T 130.68 km?.

(4) 2015~2020 4F +-3th F| FH 56 R 4R vh 2020 4E5RAE A5 ThAE bl 80298.14 km?, FLrfbkith, B, i
HU AR 23 74 14149.07 km?, 50811.32 km?, 15337.75 km?. §54= 25 fig FH Hu A7 37702.62 km? s F1
b5 B RN 6216.5 km? 31486.12 km?. JEAE 75 F HbTHI ARl 5910.57 km?. #1525 2015 4E a2k 5 Thfg
Hu3hn 7 1603.29 km? 3 rh AR K IR A v 7 A LR ) 12117.73 km?. S5 ASThAE A HhR D T
2387.51 km?. A I N T 784.22 km?.

(5) H1 2000~2020 4+ $hFFHEEFLFERE Fh AT R0iX 20 EMAI S EAR IR B T 2000 £EIE B> T
110.30 km?. §54= 25 Thfg A 3L /> 830.93 km?, R4 25 F # 3L 0 785.09 km?.

6. &it5i1ie
6.1. &it

(1) 2000~2020 4F: 20 4F[] 4 52 vl Vo] 2 b [X HEARAS A0 FEA K, TR &AM b Bh 73 8 22 R AR K,
A2 25 T PE 35 AN 1) B AR Ak 3 5 2 8% J ) 8 %N B (] B R 1% B 2 B 2000~2005 4F- 221845 40 1],
Hob MRS, LRI IR, AR K, IR, Rt S K. 2005~2010 4
FUAL AR, AR T R R gD, R AR RGE R D AR AR AR A AN, R TR RO G K, B
i A POER K. 2010~2015 FAESFMSHRIKE, EXMNMEBRS SRR E, A UK
JEE 1) 386 K TH RS B N 3.63%, LB Rb 5 7 1 FH R G K A b L A B ) B K R IR AN R B A o 2R 1R
2015~2020 A RIS S I B, MR PO Ig 1, B PO, KK, W PRE D

(2) ik A 4 P AR AL AT AR IRAE 2005~2010 4578 3 K TEIAR 39 ANAE A be 2 T HiAth A 25 FH
R EEAE AR, E 2015~2020 AF VAP T AR g /IME F A AR 25 FH MO MR AR S, 3P
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