5541 B 21 W) *E &~ 2 Eild Vol.41,No.21
2021 4F 11 A ACTA ECOLOGICA SINICA Nov.,2021

DOI: 10.5846/stxb202006191604

VMG, W e, SRR R4 TR AT N Sl RO I MR SR S WL B A M AR A4, 2021 ,41(21) :8623-8634.
Mao X P,Diao J J,Fan JH,Li Y Y,Xu W G,Wang Z,Li M S.Dynamic analysis and prediction of landscape pattern in Daxinganling forest-grass ecotone in
the Inner Mongonia.Acta Ecologica Sinica,2021,41(21) :8623-8634.

AREAHAKRIRRERE T U

%m17%%3@&ﬁ25%%2%mgai 2 ARk
1 F sl K% , Mi&L 210037
2 AP R AR TS, B 210037
3 E AR R g O AR B 1G0T b, BEsT 210037

FEE SRR AR RE A H T A 3 R GRS, 3 — 2D R B AR 5 6 BRI, 30 Y0 75 B 05 3245 oW AR IS I 43 B
Atz sh AL R B, AR LD MRE ZZ A7 M IF ST X 42, 5B 2000,2010 4F Landsat 5 TM $24%f1 2018 4F Landsat 8 OLI $£1% ,
IR TET 1] % G2 A DR 43 28 SR v 3 30 - st R RS 4, H1 bk 3 BT - i R Bl 2578 Ak 5 S5 RS Jry T AR RRALE | SR )5 R RTIR S %
FARAUREY STSM BAUBTSE X 2025 4809 LR RS . 452U : (1) 2010 454t st Bt @t LT Eh i K S i
At K X AR 5 EE A3 BN 46.93% (31.66% .5.02% . 13.73% . 1.08% . 1.55% 1 0.04% ; 2018 4F 4351} 46.89% .31.69% .4.99% .
13.72% 1.15% .1.54%H1 0.02% , (2) F-WLRJE |, 2010—2018 4F [a] Akt 1A FR I8 0 43.55 km? , Bl A T2 B8 I 55 00 5 8 o
R SRV LA R 5 2% s B TR RR B o 3811 km® OSSR M T & . (3) FEIATRAHA T, W0 2025 AFAF 5 X At i AT
I AN J DX TR A3 1 92.27 ,183.21,66.2 km® F1 10.25 km?® 5 B 1y | V52 b 71 5 i iy K2 35955 1 AR 43 ) 0 /L 184.2,2.89 ke Al
164.84 km® , MR K 2 BT XM TET AR (19 2 A A0 04 sk A DX TR R o i R A8 PR LS 11 28 4 bk X A XU I
HEOR KR ADRERE T HE B . ST SRR TR < IR R B BOR A S R A SRR O M A 7R XUk R e
T B IR A = S I Tk 22 8] B SE et T X Sk 21 2R A SRR ER

SRR RS HET 5 LR TR AL 5 XSRS LS JR) 5 STSM A5 A

Dynamic analysis and prediction of landscape pattern in Daxinganling forest-grass
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Abstract: To strengthen the scientific ecosystem management in the forest-grass ecotone and to further promote forest and
grass resources protection and rational utilization, there is an urgent need to ascertain landscape baseline and its spatio-
temporal evolution trend. In this study, the forest-grass ecotone of Daxinganling in the Inner Mongonia was chosen as the
research area. Based on the Landsat 5 TM images acquired in 2000, 2010 and Landsat 8 OLI images acquired in 2018, the
object-oriented decision tree classification algorithm was applied to create the land use datasets first. Next, the dynamic
characteristics of land use and landscape pattern evolution were analyzed, followed by a simulation analysis based on the

State and Transition Simulation Model (STSM) to project the current land use trend of the study area to 2025. The results

EETB AN A Z A WL AEAL T H (2019—2023 4F ) 5 K A SRBHAIL 4T H (31971577) ; LI S A e R a3 H
(PAPD)

175 B #5:2020-06-19; ¥ £& HH kit A 88 :2021-07- 05

# WM IHAEH Corresponding author. E-mail ; nfulms@ njfu.edu.cn

http ://www.ecologica.cn



8624 JAE = 41 4

showed that; (1) in 2010, the area proportion of forest, grassland, cropland, wetland, urban, saline-alkali lands and
desert, and burned area was at 46.93%, 31.66%, 5.02%, 13.73%, 1.08% , 1.55% , and 0.04% , respectively. In 2018,
it was at 46.89%, 31.69% , 4.99%, 13.72%, 1.15%, 1.54% and 0.02%, respectively. (2) At the landscape scale,
during the period of 2010—2018, the forest dropped by 43.55 km” and its fragmentation severity increased , accompanied by
a decreased integrity of forest landscape and a more complex composition of forest landscape, while grassland increased by
38.11 km” and its integrity of landscape improved. (3) Following the current trend, the projected area of forest, grassland,
urban and burned area in 2025 from STSM would increase by 92.27, 183.21, 66.2 km” and 10.25 km”, respectively, while
cropland, wetland, saline-alkali lands and desert would decrease by 184.2, 2.89 km® and 164.84 km”, respectively. In the
study of large-scale land cover prediction with historical data, the prediction accuracy of STSM model was better than that of
Ca-Markov model. Frequent occurrence of forest fire was primarily responsible for the reduction of forest area in the study
area. The simulated increase in burned area informed the forest management department of strictly controlling fire risk in the
forested area and escalating the capability construction of fire suppression. And the implementation of Natural Forest
Protection Project and the Grain for Green Project in the later period was the leading trigger for the improvement of
ecological environment. When developing a regional development strategy, the competition between the agricultural

production and urban sprawl must be compromised to satisfy the basic requirement of the regional red line for arable lands.
Key Words: forest grass ecotone; land use change; regional landscape pattern; STSM model
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Fig.1 Administrative divisions of the study area
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Table 1 List of the image indexes used in decision trees classification
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Index Explanation
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Fig.2 Schematic diagram of decision tree
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Table 2 List of landscape indexes
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Fig.3 Conceptual framework for simulating forest landscape transitions by state-and transition simulation model ( STSM)

D : 7% Deciduous ; M ; I3 Mixed ; C: 1 Coniferous; S : J# %5 Succession; F ; K 5g Fire; H: K 4% Harvest

2.5.2 #piE
FE STSM FERI RS 0 45 MR 2 [R] (RS . AR R X S B SOR AR Y 5K RIS BB PR

S IR AR AR KCRIICH RS X - RP2R L (5] 4)

http ; //www.ecologica.cn



8628 JAE = 41 4

i 2000 4EF1 2010 419 3R FH 23 2845 5 1155
BRI LU A5, AR R STSM A5 75 i 4524 1] By A

BB, L A BT A 2 2 1 T B 1 A —¥ =¥
. . i . pesii 4cH
PUR AN E AT EENE BBl Y 2018 4F b A FH 28 . < >
Y5 2018 1Y E S A0S iE 725 (8] —BUbE B, 76306 e RS - <—]
BEZORAGRTHE T AT 2010 4F-F1 2018 4F 4 A FH 53 A __k
F 2005 4FAOBTSE X+ HUR P Tl ) =y
ik i3
3 HBRE5SH =
31 MR RS E AT e ¢
I3 KE FE B R 45 SR 3R W, 2000,2010,2018 4F -l <
I 2 AL 3 25 AR NG B2 4 1 R 89.12%, 89. 60% FiI
- ——> RHYHk — > Wik
90.40% , Kappa %439} 0.8693,0.8717 #10.8816, 43 — REKG — >k
, b g o . WMRE 0 - > JoitH
KA TG BB W R R B0 Brds oK > EHRE

K5 s T 2010 41 2018 4EHF5T X A H A1) FH 43
HEER . WLEP 5 AT AR R o4 e R %22 I Ak
Bl A LSRR T AT BRI AR e A
i, B F RS TEM , B b 23 A 7EBR EL R R B LR BRE | SRR SR F A RN Al Tl R . Bk b
T FL A b RS A e U DX sk, 0 b EELAT N ST Sl A SR SR S K R A L RIS
MM AR AATELX K RS, BIFSE XA S A3 458 /N, /NI TT o 446 % B o, A 40, R 40 A5 7 LA
TR R XA L 8 JE 3 B XN A T8 B A 0 %) B2 A AR 0, 5 BRAE G o A S DT O T G ol A K
ANFFEIX, SRR IR, 2 R 2 W AR S8 s i (X B B2 (1) 30 3 AN B AR . e 32 B2 40 A T3 5L JR PR 22 1t
TR ELR T

3 3 B2 T ST IX 45 - ) FH 2SR A 1o R R o7 A1), P 3 TR IS X 4% R R T B A
o BRI A kb i WE e Bkt R el R N TR A kX, 2010—2018 4F ], 3 P 45k |
Tl R, PO T B K TR i 98.4 km® 5 ik [ At AR b i R K R 3 Ak i AR /L
36.47 km?, BUHOEIAIGEK 38.11 km?, 8L 35 2011 4EHEATAY“ IBPORZE” BUE A —3, Moh T AR 2D 43.
55 km® B B AT 2 KGN K AR AR FRARIY 2 B IR Y S BUR R R R [ R S VD Ak
PR R IR A YDAk 5T A5 (] R R R P SR IR 1 G, R b R S I AR 15.41 km?, HLR
SR

4 STSM i F) AEEB MM E X
Fig.4 Land use transfer rules defined in STSM
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Table 3 Area of land use types

. 2010 4F 2018 4F
Land-use type TR Aot TR HorE
Area/km? Percent/ % Area/km? Percent/ %

Ml Forest 63016.29 46.93 62972.74 46.89
HiHh Grassland 42519.21 31.66 42557.32 31.69
B Cropland 6738.07 5.02 6701.60 4.99
B4 Wetland 18434.80 13.73 18425.40 13.72
A T30 Urban 1448.40 1.08 1546.80 1.15
LR K St Saline-alkali lands and desert 2079.03 1.55 2063.62 1.54
& & X Burned area 52.47 0.04 20.79 0.02
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Fig.5 Land use classification maps
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Table 4 Transfer matrix of land use change from 2010 to 2018

N N EENTR NS Rl .

*m i i B o Argem HRORIER

Land-use type Forest Grassland Cropland Wetland Urban Burned area
lands and desert

B Forest 62969.51 13.38 0 0 12.92 0 20.48

i Grassland 0 42487.37 3.26 0 27.41 1.17 0

#kHb Cropland 0 0 6697.71 0 40.35 0 0

T H Wetland 0 0 0.63 18424.85 9.32 0 0

A T3 Urban 0 0.71 0 0 1447.70 0 0

ER B K e

Saline-alkali lands 2.77 4.16 0 0.55 9.10 2062.45 0

and desert

34 KX Burned area 0.46 51. 70 0 0 0 0 0.31

135143 BIAREE 2010 F1 2018 4F + Mo ) 2570
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Fig.6 Schematic diagram of land cover change
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Table 5 Landscape pattern changes in the study area in 2010—2018

2K Land-use type CA/hm’ NP/A~ ED/(m/hm?) Al MPS/hm?
b Forest -4354.65 135 0.0300 -0.0061 -1.3057
il Grassland 3810.96 -464 0.0075 0.0004 27172
b Cropland -3646.35 -33 -0.0024 -0.0279 -0.1498
1BHL Wetland -940.68 119 0.0018 -0.0040 -0.6834
A T2 Urban 9839.88 -3205 0.0577 0.7157 13.1235
+hH ey

;ﬁfiﬁﬁfn de and desert -1540.80 -74 -0.0087 -0.0379 -0.0297
g KX Burned area -3168.36 -177 -0.0100 0.5297 145.4862
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Fig.7 Land use simulation maps
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Table 6 Land use prediction results from the STSM model

Fm 2018 4F 2018 4F 2019 4 2020 4F 2021 4F 2022 4F 2023 4F 2024 4F 2025 4F
S WM EW FW O WM WM W B i
P Truths Forecasts Forecasts Forecasts Forecasts Forecasts Forecasts Forecasts Forecasts
i Forest 62972.74 63100.83 62988.54 63001.10 63013.86 63026.72 63039.56 63052.22 63065.01
FH Grassland 42557.32 42727.81 42583.15 42609.56 42636.17 42661.79 42688.12 42714.51 42740.53
Hit Cropland 6701.60 6527.82 6675.15 6648.75 6622.18 6596.31 6570.01 6543.75 6517.40
14 Wetland 18425.40 18431.92 18422.51 18422.51 18422.51 18422.51 18422.51 18422.51 18422.51
NT.ZE0H Urban 1546.80 1524.39 1556.27 1565.67 1575.02 1584.60 1593.97 1603.43 1613.00
N T
?Wﬂﬁ&]ﬁfx 2063.62 1891.16 2040.22 2016.70 1993.09 1969.44 1945.79 1922.16 1898.78
Saline-alkali lands and desert
33k X Burned area 20.79 84.34 22.44 23.98 25.46 26.90 28.31 29.70 31.04
4 Vit

4.1 BTN SRR 73 2 25 R 1) 28 SLBIE

ARFFEA A 3 ] 30m LR HEIEAE , 55 Xu 5 A P2 B« A E 30 m IBAF 4 b 55/ A R BN 4R
(1980—2015) " ( LA fajFk CLUD-A) A EL , 78 LA LA XA, (1) @ i JERE 1, A 5% 2R FH T 1) % 42 1)
P 325, 45 6 4 B EcHE , 15 2000 3 10 0 R BCHE 4R RS B2 3 7E 85% L) b il CLUD-A 43 250G BE AL Ky
75.61%, (2) BIHEAEEEMIGEE . 7R BRI 0 2885 5, SE17 R 09 H LRl 4, 150 DX 0 8% 15 BAS:
FN SRR I (BIAN, Landsat SEAR TG H 20150 2 20 (AR AE G008 B AE A58 b o] ARG 442 30 | N7 i 5%
X SWUAR Ry REAE Z I FERG U, (3) MM TETFR 7 LUARXT R K, T2 2R R R [R] , AR AR 90 06 10 b 2R M R 1
R 2R T CLUD-A 435114325 0 ZR b5 5, DR A 9 A9 8 3t T B 4 3 22 T CLUD-A, X AR
YR RN A Y A LR RO
4.2 T HbA A R ECR H

2025 AETFI 255 Bow  HF9E 5 K KT AR AN 10.25 km? , KRR TUAEMR K AT KT B4, RRAKIE D7 361
AT A 58 SR A0 = R FH 23 28 B SRR K 22 % IX B A5 8., B S5 RIS 1 ) e g ka5 k2 —
] SRR R, BAh , FEad K XA PR SR A R e, O AR YR B IR AR B Y ST Ak R A A P
P2 AR AR IR E M TR E AL AT, B R 4 oA ek 2 31 TRV r 7 22 ) e
[i) , 4 THT 44 1R K S W R A8 ey 2o K DA A PRIk O ol B R B i, T 5 45 2R b /s, 60T EL R JR e L 3
XARAFAE R ARV A b, Y b4 BRI AR i 7 [ 5% 15 (R VD Ak M AR A BOR bRl e A< i DX 4 Bl ¥
RSB IR FREOR . X FER 4 BLR AL YDAk Fhi5E A5 [n) ) B b 0 3% S B SR U P R e, WA T LA
F GeEHHC I R B R E AL B R as R S | S TR A A AR R AR B R B B R H A
4.3 STSM B F & S = FRAE

STSM A5 7 i M 2R 0 16 5% 23 5 388 0 — 2 O B B 2 28 D s SCHUAB AR SC IR P e 19 . A% T CA-
Markov #5576  STSM A5 = K R 51 2 | nl LIRS D7 s A5 PR AS B0l 25 S ks ff . 8 el 0 F 300, e =
— S A M P s ()57 B AL, A B D7 S 50 HL RO IR B 55 b ] A e, BEAE Y A CA-Markov A1
STSM RIS TN 1 7 5 17 LU R R AR [ 2016 450 + 7 35k 00, 25 5 7R CA-Markov #5571 5 {4 1
RS BE R 75.17% , 117 STSM AR 71.55% , FEWAEE R /N Bl 81 439 2R 2 [B) 50 A CA-Markov A5 754 3 I 54
B nEEE R, APPSR IX AA 13.43 J5 km®, S HL STSM A AU £5 21 /Y 2018 4F + 1A F 43
FE X Ik — 35135 97.3% , Kappa %K 0.96 , 3% B A 53 Jr 8 7 A9 55 780 BB 08 A - MRS JULAF 9 DX A = b ) P A
Jai o ANEZANTE T AN N 1 MR FH AR fb A 23 32 B A AR Ak 55 B 22 R 2R S ), AR SC v AR TEGX BB R 3 ROk
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HIF I e E— &K
5 Zhig

(1) RMLZIEME L 45 2010—2018 4[] 1 52 00 A 25058 sh 848 1k = B R B MK 5 3000 AR B
b E AL AR B R A LA SO R A, AT RS A SR AT AH B A 9 25 SR A MRS R AR
AMEES X A A SR AR i RIS o W S b A % R (R | R T AR B DL R R R K E |
IR KB XI5 DX 14 B AR PR BE 3 1 R

(2) FOMRUEE b 5T X P A AR AE 2010—2018 AF HA ], T AR | AR AR B 34 K S e PRI
STV BT A 52 % s et TR ARG N UL 5 B e Ty 5 B T R R R A AR R T, SO R A AL
2 TAT T AR 8 1 B R AR R B FARAI, S WL Se e v T o

(3) TEBAT L Mo A 2 JRFA AR, T 2025 AFRAF5T X b | il T3 1hi R ok X DB 40 31388 092,27
183.21.66.2 km® 1 10.25 km® ; #F i FER A A2 FE 85 1w AL 70k 184.2 km?® Al 164.84 km® 1 b [ FEUAH X A2t
E, TR,
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