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Spatial and temporal variability characteristics and driving mechanisms of land

use in the Southeastern River Basin from 1990 to 2015

ZHANG Junmao,ZANG Chuanfu "
School of Geography, South China Normal University, Guangzhou 510631, China

Abstract; Land use change, an important factor affecting global environmental change, is one of the most crucial human
activities. Research on land use change is critical to reveal the mechanism of impacts of human activities on land resources.
In this study, we used the ArcGIS spatial analysis function and the SPSS principal components method to analyze the spatial
and temporal changes of land use in the Southeastern River Basin (including Taiwan) from 1990 to 2015 and explore the
possible driving mechanisms. The main results are as follows: (1) From 1990 to 2015, the proportions of different land
types throughout the basin was forest land > farmland > grassland > urban and rural construction land > water area > unused
land. Forest and cultivated land largely gather on the north of the basin, while they are more scattered and less in the south.
Urban and rural construction land is concentrated in the coastal areas of Taiwan province, where the economy is relatively
well developed, as well as in the northern basin near the Yangize River Delta. (2) The comprehensive dynamic degree of

land use in the basin is 0.68% , and the degree of conversion of overall land use type first declined and then increased from
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1990 to 2015. Most changes occurred on urban and rural construction lands and cultivated land. Land usage change in the
southern region of the basin is more intense than that in the north. The main type of land use change in Taiwan province was
cultivated land and urban and rural construction land. The comparison of changes in the area of land types in the basin is:
urban and rural construction land > cultivated land > grassland > forest land > water area > unused land. The most
significant increases in urban and rural construction comes from cultivated land. Hence, the increases in cultivated land
begins with forest land and then gradually transitions to urban and rural construction land. There is a certain degree of
synergy between the intensity of urban land use and cultivated land. The latter has maintained a large degree of change and
dominates the changing structure of each period. The average annual dynamics of other construction land in the past 25 years
was 17.30% , showing clear growth trends. (3) The main driving forces behind urban and rural construction land usage
changes in mainland China are population quantity and structure, urbanization level, and level of social and economic
development. On this basis, Taiwan province has increased the social industrial and agricultural industrial structure
adjustment factors. Additionally, the main driving forces behind changes in cultivated land in mainland China are population
size and structure, urbanization level, and social and agricultural industrial structures. In Taiwan province, the social and
agricultural industrial structures and agricultural production levels are the main forces driving changes in cultivated land. In
this study, we analyzed the spatial and temporal variability and driving mechanisms of land use changes in the southeastern
river basins. This study provides theoretical support for the rational planning for land resources in the region, and provides

baseline data support for the comprehensive management of resources and the environment at the basin-wide scale.

Key Words: Southeastern River Basin; Taiwan region; characteristics of land use change; principal components analysis ;
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Fig.2 Land use of Southeastern River Basin from 1990 to 2015
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Table 1 Land use change in Southeastern River Basin

ifﬁ? in? 1990 4F 1995 4F 2000 4F 2005 4% 2010 4F 2015 4F The Chaizoin_j?:ffi{ffm 2015
b Plough 50735 49834 49497 47095 46465 45669 -5066
MHL Woodland 155978 158273 157823 157458 157316 156915 937
i Grassland 22363 20134 20750 20264 20217 20208 -2155
JKIk Water area 4383 4335 4411 4610 4603 4593 210
% @ AL Construction land 5423 5852 6228 9306 10130 11364 5941
AFIH £ H1 Unused land 178 121 125 136 135 137 -41
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Fig.3 Land use change of Southeastern River Basin between 1990 and 2015
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Table 2 Land use transfer matrix of Southeastern River Basin between 1990 and 2000
2000 4
HAbat
i B WL R KM R RHERE 00 RS MR
Plough Woodland  Grassland ~ Water area Urban land  Rural area = Unused land - Decrement
land

1990 4F- it 2569300 1802500 268900 119800 88700 174400 31700 1300 2487300
i 1690400 12512000 1127200 116300 33000 57400 16200 7100 3047600
Hh 332000 1208300 639800 18500 5200 14000 4400 1300 1583700
KBR 115200 119200 13800 161500 8400 10700 2900 200 270400
ST 56600 29800 3600 7300 115300 3200 1800 100 102400
A S R b 150300 58900 9200 9500 3300 26100 2300 100 233600
HoAb RS 22100 13000 3000 2900 1800 3400 14000 0 46200
A 44 2600 10100 1900 200 400 100 300 2000 15600
B 2369200 3241800 1427600 274500 140800 263200 59600 10100 —
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Table 3 Land use transfer matrix of Southeastern River Basin between 2000 and 2010
2010 4F
Hoptr g
S I ML
iﬂﬁﬂmiﬂ e W KR MR KHER e RRNEE WOl
’ Plough Woodland Grassland ~ Water area  Urban land ~ Rural area . Unused land Decrement
construction
land
2000 4 B 4626500 18500 2400 19500 116900 52100 113100 500 323000
Mt 15100 15650800 28200 6600 15900 7200 57400 800 131200
Hiih 1500 61300 1990400 900 2900 1200 16500 300 84600
K3k 2800 400 400 430200 2200 900 3700 0 10400
IR 100 0 0 0 256100 100 700 0 900
RN R 200 100 0 500 21600 265600 2900 0 25300
oAt 5 H # 300 100 100 300 7800 100 66200 0 8700
AFH 0 100 200 0 100 100 100 11900 600
B 20000 80500 31300 27800 167400 61700 194400 1600 —
R4 FREETRIE 2010—2015 £+ #F BHEBER hn’
Table 4 Land use transfer matrix of Southeastern River Basin between 2010 and 2015
2015 4F
Hoftyz
. D D - B e 1)
i B M mm k s RRE OO0 e
Plough  Woodland Grassland Water area ~ Urban Rural . Unused Decrement
land area construction land
land
2010 4F b 4541400 3500 500 3400 30600 31700 35400 0 105100
M 5000 15670000 10600 2700 3200 3800 36200 100 61600
L, 500 7300 2007200 200 500 1100 4900 0 14500
i€ 2500 1900 400 449900 800 800 4000 0 10400
IREFUHT 6300 3200 700 500 410300 2100 600 0 13400
AT e R 4200 1000 100 0 2100 318800 1100 0 8500
oAb 15 FH 7000 4600 1300 1600 3000 3900 240400 100 21500
A A4 0 0 0 0 0 0 0 13500 0
B0 25500 21500 13600 8400 40200 43400 82200 200 —
22 A SIS B
A b R PSS AL Y A8 A i B K B — B A NSRS
x5 FEETRELMARATLER %
Table 5 Index of land use change in Southeastern River Basin
1990—1995 1995—2000 2000—2005 2005—2010 2010—2015
d-H R ISR B B AR B B
Land use type 9§E§j ];jy]nam&i‘c ﬁrg lfsnan%_c EB{T ];jyjnan%c ﬁr’% Dfnan%c ﬁﬁ]}{j ]fnan%_c
Intensity : Intensity : Intensity : Intensity : Intensity :
index index index index index
#EHb Plough 0.39 -0.37 0.14 -0.13 1.01 -0.97 0.26 -0.26 0.34 -0.35
FiHs Woodland 0.96 0.29 0.19 -0.06 0.15 -0.05 0.06 -0.02 0.17 -0.05
i Grassland 0.94 -2.01 0.26 0.62 0.20 -0.47 0.02 -0.05 0.00 -0.01
7KK Water area 0.01 -0.13 0.03 0.35 0.08 0.91 0.00 -0.03 0.01 -0.05
I AL Urban land 0.12 2.55 0.04 0.78 0.66 12.34 0.04 0.42 0.11 1.27
AT 5 B H Rural area 0.08 1.53 0.03 0.59 0.13 2.16 0.02 0.32 0.15 2.15
E'igf‘r%ﬁs)fj{iion land 0.02 -1.88 0.08 6.99 0.50 31.93 0.29 7.13 0.26 4.74
AR LA 0.02 -6.40 0.00 0.66 0.00 1.76 0.00 -0.15 0.00 0.30

Unused land
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Table 6 The single dynamic index of land use in distinct parts of Southeastern River Basin

1990—1995 1995—2000 2000—2005 2005—2010 2010—2015 1990—2015
L IR Kb =i Kb Hil Kb =i Kb B Kb B Kb G
Land use type . X . X . X . X . X . HiIX
Mainland K Mainland K Mainland K Mainland K Mainland K Mainland K
Taiwan Taiwan Taiwan Taiwan Taiwan Taiwan
#E3t Plough -0.35 -0.45 -0.15 -0.01 -1.08 -0.31 -0.29 -0.07 -0.41 -0.02 -0.44 -0.17
it Woodland 0.33 0.09 -0.06 -0.07 -0.04 -0.05 -0.02 -0.01 -0.06 -0.03 0.03 -0.01
Fil Grassland -1.97 -2.72 0.53 2.29 -0.50 0.04 -0.05 -0.02 -0.01 0.04 -0.40 -0.14
JKIH, Water area -0.07 -0.29 0.39 0.21 1.23 0.02 -0.09 0.14 -0.22 0.43 0.25 0.10
W Urban land 4.17 0.82 2.03 -0.78 19.83 1.65 0.51 0.16 1.72 0.05 7.82 0.38
FFTJE B H Rural area 1.85 0.17 0.84  -0.57 2.18 2.07 0.37 0.04 2.53 0.19 1.79 0.37
oAb %
,JL@IXH‘H’@.l -2.05 -0.91 8.22 0.24 35.30 5.88 7.38 3.09 4.95 0.47 19.92 1.91
Other construction land
l
AR -7.87 1.43 1.54 -2.00 0.61 5.93 -0.20 0.00 0.00 1.14 -1.33 1.29

Unused land
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FEIRBIHLA] , H TR 5 7 b X AT SR B G TR b AN ¢
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Table 7 Eigen values and contribution rate of principal component about typical land use type

K Mainland HIEHIX Taiwan
LA Sl ) Bt % ) Rt %
Land use type Principel . %?.H.E . ﬁﬁ‘qkﬁ/% Cumulative . %&{.ﬁ . ﬁ#@/% Cumulative
component Characteristic value Contribution rate contribution rate Characteristic value Contribution rate contribution rate
WS BB 1 16.52 91.78 91.78 8.70 96.65 96.65
Construction land 2 1.18 6.54 98.32 0.23 2.52 99.17
#iHh Plough 1 8.18 90.87 90.87 7.35 81.68 81.68
2 0.57 6.35 97.23 1.33 14.79 96.47
®8 MAMHERSHEEE
Table 8 Loading matrix of principal component about typical land use type
KBl Mainland A EHLX Taiwan
B T 2 R B W2 B o
Driving factor Construction land Plough Construction land Plough
1 2 1 2 1 2 1 2
Zscore(X,) 0.96 -0.24 0.99 -0.04 0.99 0.09 0.01 0.44
Zscore(X,) 0.96 -0.25 0.99 -0.05 0.99 0.09 0.01 0.44
Zscore(X5) -0.84 0.45 -0.91 0.32 -0.99 0.08 -0.03 0.14
Zscore(X,) 0.94 -0.34 0.98 -0.16 1.00 0.04 0.01 0.26
Zscore(Xs) 0.91 -0.40 0.97 -0.23 1.00 -0.01 0.01 0.09
Zscore( Xg) 0.95 0.28 0.89 0.45 0.98 0.20 0.10 0.77
Zscore(X;) 0.96 0.26 — — — — — —
Zscore(Xy) 0.95 0.30 — — — — — —
Zscore(Xy) 0.99 0.13 — — 0.99 -0.02 — —
Zscore( X)) 0.99 0.11 — — 0.99 0.07 — —
Zscore( X)) 0.99 0.08 0.96 0.26 0.91 -0.40 0.02 -1.26
Zscore(X,,) 0.99 0.11 0.95 0.30 — — 0.72 -0.53
Zscore(X 3) 0.99 0.10 — — — — — —
Zscore(X ) 0.99 -0.08 — — — — — —
Zscore( X 5) -0.87 0.37 -0.93 0.18 — — 0.47 0.71
Zscore(X,5) 0.98 0.20 — — — — — —
Zscore(X;) 0.98 0.19 — — — — — —
Zscore( X g) 0.96 0.26 — — — — — —

231 WS aHM

2 8 A1, P/ HB X A 5 — LA 545 F MG TR A B8 e R AH S P, B 9 28 — E lisr S 40l A 1
X, A BRI A e, 5 L X 38 o5 Tl S B X A BRI AR DG . BRI E BE R 38k & el 15 P i 3K
S I ATHESE R N VB B 2548 3R T A K S RN 2 28 0% & SR K = T 65 78 M IX R & 05 HH b i) 9K 8
R N VB S 25 R T AT #h 2 TR L 25 A R A R 25 28 5 R KT 7 T
232 #Hib

P e 8, KBGMEE — T 5 & G HE bR 38 5 AR e ; B8 H X 1 28 — B SRl 8™ X, A
PSR B E AR DG | 85 = F Lo H AL [ B 800 X Tl B0 8 X, AR B ™ & X A Bk IR e, Bk
KBS AR IR 30 750 - N VB a4, T ALK a4 TR P= b 2544 5 6 15 s X A BRIk 3 J1 o8 b & T
AL R RN A A =K

S M PPN PR A VR A M S 4 R -+ PR 2
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BISHLIXT 10 4 1 P24 R HEhASEE R 0.015% , X B+ A 7 2 iR h e b TR &
RS E A5

FERIT AT H AT LUCC 38 3h 170 i B B 9T 07 ik 2 —  FE TN By — @ W HT, s A4 7e
AR B 2= AL e RT3 P i b X A VRIS . i T S RS T A A B b 1 I 7 1) 3K
ST, JEE N B IR TRk 2 3 0 A 8 1 K, 45 SIS sl ok R 2 DA 1 B 0 o DX ) o8 A = b A1)
PR R A 2518, AP A RAR W], 5 S sh i DI SC O BE L 5 3k £ B M, 16 AR o 1 it sz
FE2 RIS LR, 1990 AR LISk B 5 IX Sl s AN W 4 Ji | 5 22 0[] A AR AN 0 e Y i ofe S PR
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A 225 ABFTEAERFEH IR S HLHI I, JE 2RI AR B 19 3 B2 b A7 0 B, 6 AR 5C - 3t 1) FH ISR )
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4 #Hit

(1) ZR A T T i dule 25 FH b 2 Y AR | LAy < ARl > At > Bl > 388 % 8 FH b > 7Kk Sl > 2R ) 4 b, G b
b T3 A TR ORIl (8 PG AR P O A X | 5 DX rh AR 5 Bl A R R T W T X

http ; //www.ecologica.cn



24 #4 TRIR N A AR A, 1990—2015 4F - M A FH i 28 A AL AR AE K 3R S L] 9349
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