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Land Use Change and Formation Mechanism in Songhuajiang Basin

—Harbin Section as an Example

GAI Zhaoxue, SUN Ping, ZHANG Jingqi
(Institute of Land Management , Northeast University , Shenyang 110169, China)

Abstract: To reveal the characteristics and formation mechanism of land use pattern change in the process of
urbanization in Songhuajiang Basin, and provide decision-making reference for regional land use allocation
and management, land use transfer matrix, land-use information mapping, standard deviation ellipse analy-
sis, geographic detector were used to analyze the land use change and formation mechanism in the study area
from 1996 to 2016. The results showed that: (1) land cover was dominated by cultivated land, accounting
for more than 59% of the total area, followed by forestland and construction land, and the change feature
was farmland conversion; (2) land-use mapping showed the northwest-southeast pattern, the stable type was
the main form, and the distribution was most concentrated, and the distribution of later change type, repeat-
ed change type, continuous change type was more scattered, and mainly focused on zones alone the banks of
Songhuajiang River and Hulan River in the period 1996—2016; (3) the influences of elevation and annual
mean temperature and etc. of natural factors on land use pattern change were always greater in the period
1996—2016, and the impact of each factor on land use pattern changes was stronger in the period 1996—
20063 (4) the main controlling factors of land use change in different periods were different, the change of
cultivated land was greatly influenced by height and annual average temperature, and the change of construc-
tion land was greatly influenced by the distance from water. Land use change had obvious differentiation
characteristics which were influenced by natural, social and distance factors, and planning and management

of land use at low elevation and nearby water should be strengthened in the study area in the future.
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FRkE 0.046 0.142 0.194 0.063 0.631 0.200 0,038 0,116 0.334 0,339 0.231 0.007

GDP 0,495 0,037 0,206 0,403 0.191
N 0,040 0,022 0,184 0,024 0,091

0.053 0.011 0.066 0.002 0.028 0.009 0.016
0.035 0.115 0.139 0.061 0.028 0.134 0.007

B AR £k 32 3 R P 5 19 5 ) g o b = AR AR
S 34 S0 2 A b A AR Y R R, 19962006 4 52
Wi S R s, 2 9k 0. 398, 0. 632, 7EAR 5 B Hb A
EE N AT A TE KR 7T Bl 1 0 R R R
b A A R AR T B b 28 Y O AR A A s LR B AR
KX R AR Al A A R R S T 5 K
B 5 S 9L I B R B 0 R e R R O o 4 5 s AL
SV GDP 5% w5 B 2 808055 , 0. 495
I/ F 0. 037, W5 X 7R 28 0% PRl % Jie 19 () I 4,
T A R

AL AR Ab 57 [ R D 1 52 M B i, G v o R L
TR B AFE S B SRR M A A iy E N . Him
FE HBTE B2 AR B 1% 5 e A% B AS W 3 2D L 43 3l 0. 640,
0. 9719 /> 0. 534,0. 413, 3R B & F2 L MR A2 AR B XF
MR % % 1 BR T 0 555 . T A ST X8 AR Y TR 2 R
SR TE AT B 00 Hb A B B+ 2 28 OF B PR R R bR
Hi Bl T B R H A SR A A BRI R R
A TP B S 5K SR O A R T R R R R
F145 M 0.471,0. 452 # AN F] 0. 534,0. 994, A I, 3%
PR DR X6 bt 25 b 1 e B8 0 3 38 n 5 4t 2 2 0 A
T GDP 5% Wi A5 X 55K

B AR AL 2 AR 5 K BREE B AR R K B Y 5 e
R AH S M 5 B R R e, 4 il B 0. 633,0. 634,
0.631 38 /L% 0.419,0. 363,0. 200, A UL ix JLAH T
X BIF 5 DX AR A 11 52 ) 2 T R 5 TE i i R L 2 UK
DXl R i A B 7 T ARE AR R ) I K R A R
e Ty 22 45 - 38 1 b TET AR D

A ZEE N T EmR K LR
R G 5 KR B R ) X S L R B R
5 DR 0 A 15 P 722 A 1 R A el 20> R G5 o AT
AR K, H v 5 K SR 8 A B g ik 0 e R AR KL PR
0. 995 W/ 5] 0. 2035 41 2 23 I+ A 1 X & i H
b AR b 1) 5 e 20 3T 1 5, 2% BN 6T R FH g B 7
B R Bt 3T AR R 1 AN BT PR, 4 N T A
T 30 b N A A P b A A SR

IR AR AR A7 5 K U B AR R K 52 ) i R HL A
FEJ7 3% W38 . 43 5 R 0. 350, 0. 334 14 i ) 0. 617,
0. 359, Herpr 557K St 25 52 i) PR 25 A i B 5 K, 7K 3
FEL K 22 Sk VR 156 i BV P M, 5 7K Sl 0T L P K i
D o LK Bl A Ay H At 2 Y - b ) M 3R G A AR
PSRN K 385 P 55 i A0, A A L it R 7 3 i sk >

KA 327 R R T R AR B 5 W o
B35 KB B 0 5 e R LR 5 K B Y B e 1
VT3 T A7b A 5 o i RS BRIk 2> L 3R B R R b
75 Sy HoAth - 3t ) P 2 Y B R A A A R R
I H T AR AR 5 34 P o K R B 1 X3

4 e

(1) FAAE VL B0 7K Vi B - Hi R FH 28 780 LB b
AR R b KD A ) K ST AR e 2 1
B 2 2 15 b T AR B 3400, 20062016 4F 4 3t 1)
5 Ak R BE B R T 1996-—2006 4F, H 4 Hb F1] J1] 25 £
et FE R AR S Bz R, Ko
2006-—2016 4FHfHb . g1 H 4% A & 4300 o 330. 53,



320 /S o T S T

% 26 %

517. 83 km® ¥ Hi 12 43 H| 2 584. 06,144, 42 km®, X

5 RS2 T R KM R BT SRR ) K

ST R BRI R A e RO SR B R I R AR A — R R
(2) FAAETT It Bl s R Vi B A Wl 1) FH 722 1k RT3 2 81

PYAb—ZR B ) o3 AT A% S AR e RS 32 o A i AR

Hh L B — B B PR SR T AR R

J ST A AR AT 34T S B o W, AR A 32

AR TPAEAS AL VTR 22 0] v fo2 BT, - b R FH AR A 3
(3) 1996—2006 4F,2006—2016 4 H SR A T =&

TR AR A A A S & T Ok, Horp

Bt AR b 52 i R AR T 2 SR S e K AR

o T AR B AT 2 S TR bR b ) AR Ak 5 i 3 B

MR b K SR b 3 A7 b K e B DT R

o A T A ) b 1 72 A 5 AR R B SE e, A [ B B

A AR B 4 A 22 5 & AR T 5 1m) S 0

JEA IR AA A
(4) PNV Y Sl vy 7R B b b A ] 22 Ak 52 B AR

HER AR R R R BOR R &3 EE

MIEE . A SO A SR A2 2 0T R B R A7 8

BUER AT - ACRF B 2 9 A L AR B BOR [R R E 47

23 [ A o S04 T 2% 2% PR 3R X6 1 b R 72 Ak 1Y 52

i) 2 4 J5 AT 1Y T AN 2

Bk

(17 fE3cal, BRI 1, 2224, op [ A ) /78 35 48 1k B LS
1GR9 WF 9T 47 R [T ], b BR B 2% 3 i L 2014, 29 (9)
1025-1036.

(2] sladim ., B SCE SR 45, 20 20 80 4R LR
i ) 7 b B S A R E A5 A8 )R R (). B
2014,69(1):3-14,

(3] BRI e 38 i 0 75 52 B 3 717 4 op 4 b ) 2 £ iy
R E[]] £ ,2010,30(11) :1885-1889.

(4] MJUIR AR 2 2B LE L 55 3E 10 4F 38 BR + b A °F-
B AR AT [T BRI AL4%,2011,33(8) :1591-1599.

(5] SRBRME. A% K X IBETE L 45, 1976 47 LU 63 Wl 3 3+
o) T AR b X N 20 ol AR A me [T . B A AR
2014,69(1):54-63.

(6] FZ MR e, + 3 ) A8 4 75 & 5 IR 55 19 % el iF
FLER ], K IT R IR 5 5 45,2015, 24(5) : 298-808.

L7] xladim, 7 6, E 3CE, 5. 2010—2015 4F (& + i F) F
AR AL B 25 K R 5 R R AR L) ). B4 4R . 2018, 73(5)
789-802.

(8] ARS8, & B Ip A -+ A A8
HE RSN W 52 [T, 7K AR FERF 5T . 2015, 22(6) - 287-292.

[9] Pavel Ondr, Jiii Pecenka, Jakub Polensky, et al. Effect
of land use changes on water run-off from a small catch-

ment in the Czech Republic[J]. Ekologia(Bratislava) ,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

2016,35(1):78-89.

ST R AR AL R 3 2 X A AR A AR
A5 AL 5 ol B 7 IR I L. N kit 5 T AR )
4R ,2010,18(2) :197-208.

BN W SAR N A= o R R 7 A
W], 2% M. 2016,36(8) . 147-151.

R, B GRS T b ) AR JR) 2 ) R R A R
SRR AL ]. LR, 2017,31(1) £ 88-96.
Lukasz Wiejaczka, Jan Romuald Oledzki, Anna Bucata-
Hrabia, et al. A spatial and temporal analysis of land
use changes in two mountain valleys: with and without
dam reservoir ( Polish Carpathians) [J]. Quaestiones
Geographicae, 2017,36(1):129-137.

Addo Koranteng. Isaac Adu-Poku., Tomasz Zawila-
Niedzwiecki. Drivers of land use change and carbon
mapping in the savannah area of Ghana []J]. Folia
Forestalia Polonica, 2017,59(4) .287-311.

e Ba e 2. % R T AESREM S MEMAS
A R R AR R RS LT . ol TR A AR,
2016,32(3):275-284.

B AHFRAC « AT, AR 4E. I 25 4R B 5
I S Y bt ) e 2 AR K LR gl Jy 43 A L. 2
filh 5 TR 2444 2018, 26 (2) :413-426.

B R, SCH, SR B VD o B DX A R AR AR AR
BRGNS W8 052w . DL ARl g 100 ], K B ARy
WF5%Y,2018,25(4) :304-308.

A i AE S B B L X A R 5 ) A DG AR
Jay B S i) R 2R 4 BT« DA ST R i R 4 L 0. ok
AR HFBF ST 2018, 25(5) :234-241.

TEUE , fk AR . 3 4w B TR 3 S AR B A bR R B AR
P B A BEAE TP [T, A&l TR 27 4%, 2017 (7) : 242-
252,323.

B3, 7 ), S0 X BT CA-Markov MG /R IE T +
oA AL A B 50 L) ], Aol TR 2 4z, 2012, 28 (14)
216-222.

FEA R XT38 , 24 L A5 WA IRV T K B U 2k BUIR A A
5o rsE L) . BRETRL R S AT BEL 2017,42(6) :53-57.
el ol 48, Ik, 55 T 56 8 S I 10 v B 4 i b
D3 A by ) P A AR R 4 . LT R A O N T A A
(). s LA 5T, 2013,32(8) :1497-1507.

K FE I, KR A TRk L A BT T AU e L ath ) A A R
4T 0. 32 4. 2010,65(9) :1111-1120.

BRI B AEAL, AR i AR T DX 5 A A R
ARG, Ze i M FE, 2014,34(2) 1 14-18.

F R RS M BRI S R G R[] s B2
#2,2017,72(1):116-134.

ZER LR A T B 28 0 R AE S H
S JRy AR LT ], 20 M 3, 2017,37(12) : 180-189.



