55 39 45 6 W] *E &~ 2 Eild Vol.39,No.6
2019 4 3 A ACTA ECOLOGICA SINICA Mar.,2019

DOI: 10.5846/stxb201711302153

GAREE, ol T, SR 5 IR IGEEE . AL T CA-Markov ARETRY A7 230 VA A A 259 38 0 I 28 A SR . A 25241, 2019,39(6)
Yue D X, Yang C, Jiang B H, Guo J J, Xu X F.Spatio-temporal pattern prediction of the biocapacity in the Shiyang River Basin on the basis of the CA-
Markov model. Acta Ecologica Sinica,2019,39(6) .

T CA-Markov 2RI AFAMBES KB NIRZT
SRR

ERE R LR FEE AR
1 22 R 2% U A 20 3 o U S S 3/ BRI R 2B, 221 730000

2 thRHBE VAL A S IR IR T B, YOI S VDB AL E R SRR S, 22 M 730000

3 PN A=, =20 730000

FEE A SRR X T RS R R E Y B . R TR TR 5 X P B sk A e AR SR 8 I a4 R AR, L
LR BCAIFSE X, B TZ 0 1992 2002 4E 1 2012 4E 3 # Landsat TM 12 BGEA% , MBI 10 5200 A AR 20 28 A0 Y 2 328K 3
H#, FHICH A ShHl- R BF RS (CA-Markov ) , LA MR FH B0 480 A, RHZ I 2022 400 24 AR 88 i 2 4 Jm b A7 T
R , B 5E3E T 1992—2002 AFEHE B T 2012 4547 3F30 LI+ R HPR 00, 3645 2445 52 B = Hb R HBR B0 R AT X6 L g
UE, 25 B 7R : Kappa RECH 0.7956 , 18 B AR SC 18 FH A9 F0000 75 325 00 405 SR T 4 , BT LA T it dek = b R R 10000 5 L vk, LA 2012 45
SRR RS HUTRIN T 2022 4F - H R s VB TS AR R E ) B s 4 R G5 R W 2022 AF A SR SR T R A SR
715 1992 4 2002 4FHN 2012 A AH L FEAR S [R5 70 45 R A8 A AS K (ELIX 35l g 328 Fh 40 522 B I 19 4 18] 0 SRR A1E 5 1992—2022 4F
TR AR EL T SR L) 2002 47 ) s A Se el JE B0 i R B T e R B b 0 AR 2SR AR T G e 35 TR AT 4, ¢ 2012
AF 2022 AL T L BB MR L | R U A AR A S R T 3 e e, L A O A BE SR IR AR T R R TRk U X B
My A 2SR AR 3 AR A AT A BB A A S BRI B 5 2012—2022 AF = iR FH 2R AL e A A B | S SO ek R
BRI G5 R A AR A A K, P Rl R 5 S 2022 AR TSR A S AR AR T g N sk g i FSTAS IR A 2002 AE LU IR
3 S ) AR IR AR B S FH S AR 7S TR OV & R Ak Sz i A S AR r 3 M BB PR

KERIA . A E IR AR R AR T ; CA-Markov ; TR ; s 25 4% )Ry

Spatio-temporal pattern prediction of the biocapacity in the Shiyang River Basin

on the basis of the CA-Markov model
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Abstract; The biocapacity is an important material foundation of regional sustainable development. In order to explore the
spatio—temporal pattern of biocapacity in inland rivers, arid China in the future, for a case study of the Shiyang River
Basin, using the CA-Markov model as a predication method and choosing 10 main driving factors influencing the

biocapacity, we predicted the land use and assessed biocapacity in 2022 based on Landsat™ images in 1992, 2002, and
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2012. First of all, by comparing the predicted land use with the actual land use situation in 2012, we got the Kappa
coefficient of 0.7956, which showed that the driving factors and the CA-Markov model were reliable for predicting the land
use of the basin. Second, based on the model above, we predicted the land use condition and assessed biocapacity in 2022
with the year 2012 as a starting point. The results showed the following: in the Shiyang River Basin as a whole, the
distribution pattern of biocapacity per unit area in 2022 will be similar to the situation in 1992, 2002, and 2012 ; however,
there was remarkable spatial heterogeneity within the basin. The total biocapacity of the basin in 1992—2022 has been
increasing since the turning point in 2002, and the increase of biocapacity in the built-up area was the most significant part
of them. In the comparison with 2012, the biocapacity of the forestland in the mountainous area of the upstream reach and
the built-up area in the oasis area of the midstream reach in 2022 should increase faster than other areas of the river basin,
and there was a significant patch cohesion. Nonetheless, in the oasis areas of midstream and downstream reaches, the
changes of farmland and grassland biocapacity should be complicated and the distribution of the land use patch should be
discrete and fragmented. The frequent transition of land use types in 2012—2022 should lead to a large structural change of
the biocapacity in the river basin, including an important contribution to the increase of biocapacity supported by the
transfer-out area of unused land in 2022. Above all, the results provided a more extensive understanding of the spatio-
temporal dynamic and spatial pattern of biocapacity in the Shiyang River Basin. Ecological engineering such as the Grain for

Green Project will continue to produce obvious ecological benefits in the future.
Key Words: Shiyang River Basin; biocapacity; CA-Markov model; prediction; spatio-temporal pattern
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Fig.1 The study area: Shiyang River Basin in Northwest China
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Fig.3 The spatial distribution of biocapacity per unit area of Shiyang River Basin in 1992—2022
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Fig.4 The development trend of total biocapacity of different
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R12012—2022 FRFMRE R RSB EE
Table 1 The land use transfer matrix of Shiyang River Basin between 2012 and 2022

) 2022 4E
A2 - :
land use type s e o L K KA
Farmland/ha  Forestland/ha  Grassland/ha  Built-up area/ha Water area/ha  Unused land/ha

2012 4 #fHh Farmland /ha 645062.10 133.67 817.20 2967.56 514.10 2786.81

Meih Forestland/ha 133.78 227461.02 3374.55 171.35 159.37 11407.99

B Grassland/ha 713.78 24587.73 710346.62 969.00 2280.07 24591.73

A Built-up area /ha 3481.84 97.56 1516.41 102678.60 151.73 562.05

7K3 Water area/ha 281.18 1400.20 1854.45 549.80 27947.43 1808.50

A FHL Unused land/ha 3169.87 26075.58 34458.64 13330.08 9371.39 2383362.18

®2 2012—2022 FRFEATBES KR NEBER
Table 2 Biocapacity transfer matrix of Shiyang River Basin between 2012 and 2022

2022 4F
A Y e A K35k RFIHHL el ARET
- Bia Py ) - K AT
Land use type Farmland,/<ha Forestland,/eha Grassland/<h Built-up Water area/ Unused Total transfer-out
armiandsgha torestiand/ gha Lrassland/eia  reas gha gha land/ gha and transfer-in

. 4143. 15046.1 2606. 14129. .51
20124 b Farmland/gha 3270593.84 * (677.76)  (4143.38)  (15046.13)  (2606.57)  ( 9-67) (36603.51)

153.27 71.42 15046.13 190.22 0 15461.04
(153.40) . (3869.26)  (196.47)  (182.74)  (13080.41) (17482.28)
AR Forestland/ gha 67832 200806.80 294.94 868.80 58.97 0 1901.03
i - (62.38)  (2148.97) L (84.69) (199.28)  (2149.32) (4644.64)
FHl Grassland/gha 3619.00 2819230 0208429 4913.02 843.62 0 37567.94
T (17653.62)  (494.63)  (7688.48) _ . (769.29)  (2849.73) (29455.79)
Built-up area/gha 17653.62 111.86 132.53 : 56.14 0 17954.15
K (10403)  (SIB07)  (686.15)  (203.43) ... (669.15) (2180.83)
Water area/gha 1425.61 1605.47 162.08 2787.60 : 0 5980.76
ENAIDEER: A (0) (0) (0) (0) (0) 0* (0)
Unused land/gha 16071.89  29898.27 3011.68 67586.16 3467.41 120035.41

AR AR ZS R BRI FAUE AT 25 455 () WIEUEL 2012 4F 5% i A0 AR 0RO 455 () SR e i 5 19 AR 250K
B, /2022 AERE AN I L M AL BRI o FORAR 1R 2 st A R B B

LR LR T s 4 2 SR B Rk m G R AR 2R TR A R A BORE, (A2 4
TEPRUERE A S PABERFEARE BRI T, AR AR I U SRR b SR 1Y o TTHG P, SR P -5 At = i D R A1)
FH AR B A A A ] I A AR 8 O M2 e A b B S 2 M7, DR, 7K B CA R+ 5 X
Il R L3, X6 A P e 5 B M) FH AR g R SR A AR 3 S

DA SRR IR T 2022 A AR AR 7 8 P R A - 3 i 2012 AR BUIR AR B 2R . AR FE
A R A Y AR A R A4 S A AR A 7 A SR S AN BTN, DRI A SO B 4 SR AR £ 5 ) B

&5
4 Hig

A T Y A S DL R KGR A PR R 2R s e, ORI 2 ) o A R34 5 R AR i
AR Z SR 5 NG SR AL | BN T = M BE B ) A= A5 38 ) S BRRRIR A B 25 AR bt 3

AR CA-Markov #7156 T 18 JBEHE | GIS 25 Ml AT e AR, LA 2012 4F M2 1R 4, 7EX0 A il 2022
AF A R FR 2 W L Al L, B0 T 2022 AF R U T BEH R A A AR B S VB O X EE i T
1992—2022 4F1Z L Sk AN [ sf 1] Bt fr) A= 25 7 287 9 s 23 AR A0 B N AR 45 #4 e 4t 34, S B T iz i 3T 30 474
BRI T 23 K AR AT . S5 s IR RUEE | L 2002 4 R 455 05, 1992—2022 4 8] i% i duk A 25 7K 2%
T3 R ST B0 AR Ak A T v SR P AR 2SR B B ik e R 3 s A8 1R L, 1992—2022 4[]
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