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Landscape change in Kangbao County of Hebei Province. LIU Miao"?, HU Yuanman!, BU Renchang!:?,
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Based on RS image TMS5 of 1999 and SPOTS5 of 2003, this paper studied the landscape change from 1999 to
2003 of Kangbao County, Hebei Province. Logistic regression was adopted to analyze the driving factors, and
Kappa index was used to evaluate the accuracy of the landscape classification result, which was 86. 72% for
1999, and 89.76% for 2003. The area of cropland in Kangbao County reduced largely, while that of vegetable
field, forestland and artificial grassland increased sharply, among which, vegetable field and artificial grassland had
the greatest increasing rate. The landscape fragmentation aggravated in the region. The landscape change was
mainly caused by the policy of reducing cultivated land, with the main driving factor slope, and the direct driving
factor water-heat condition and soil fertility determined by slope aspect.

Key words Landscape change, RS images, Reducing cultivated land, Logistic regression.
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Fig.1 Landscape classification map of Kangbao.

a) 1999;5)2003. T A The same below.113: K 3 # Irrigated farm-
land; 114 ; S 4 Unirrigated farmland; 115: 381 Vegetable field; 121 : @
H# Fruit field; 125: X ER# Other fruit field; 131: 5 #kH# Forestland;
132: # A Mki Shrub land; 133: Bkl Open forestland; 134: K k1%
#it Tending artificial forestland; 136: ¥ B Nersery; 141: X R 5 #b
Natural grassland; 142: 8{ B B #, Improved grassland; 143: A T & #h
Artificial grassland;222: K% #i Mineland;251; Ri¥ EEH Rural set-
tlement; 253 : SR $H{E AL Urban settlement; 312; £ #f Saline land;
314; 74l Sand land;316: # & & Bk Rock land; 322 ¥17H/K T Lake
area;318: FL R F| A 1 #b Other land.
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#1 FRERRLEZ BB ER(1999~2003)
Table 1 Transferring matrix of landscape between classes in Kangbao county
2003 a3t
113 114 15 121 125 131 132 133 134 136 141 142 143 22 251 253 312 314 318 3 Tou
1999 113 617 302 239 0 0 38 13 0 38 0 38 0 0 0 0 0 0 0 0 0 1285
114 0 133082 10710 13 O 6997 50 1007 15870 0 6947 440 2492 O 40 13 667 13 0 25 183666
15 07 604 0 0 25 0 [ 0 0 25 0 0 0 13 0 0 0 0 0 743
121 0 38 0 13 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 64
125 0 0 0 0 3 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26
1310 123 2% 0 0 8180 50 1258 758 0 894 13 50 0 1m 3 38 13 0 0 12862
132 0 214 13 0 0 25 5185 0 38 0 101 0 0 0 0 0 13 0 0 0 5589
133 0 63 0 3 0 189 25 1208 201 0 88 0 13 0 0 0 0 0 0 0 1800
134 0 404 101 0 0 129 0 39 11001 113 48 13 88 0 38 0 25 0 0 0 13517
136 0 13 0 0 0 0 0 25 13 13 0 0 0 0 0 0 0 0 0 0 64
141 0 44 982 0 0 1384 0 214 10115 O 62887 415 982 0 730 13 1460 13 0 264 79903
142 0 0 176 0 0 38 0 0 1058 0 793 4782 654 0 13 0 76 0 0 13 7603
143 0 0 0 0 0 0 0 0 0 0 63 50 403 0 0 0 13 0 0 0 529
2 0 76 0 0 0 25 0 0 0 0 13 0 0 214 0 0 0 0 0 13 341
251 0 201 113 0 0 88 0 13 38 0 289 0 0 0 6041 76 13 0 0 0 6872
253 0 0 0 0 0 13 13 0 0 0 0 0 0 0 8 491 0 0 0 0 555
32 0 164 38 0 0 38 13 0 63 0 378 50 0 0 25 0 2391 0 0 214 334
314 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 13
3O 25 0 0 0 25 0 0 13 0 76 0 0 0 63 0 0 25 189 0 416
220 13 25 0 0 13 0 0 13 0 101 0 0 0 13 0 113 0 0 2190 2481
&iF Tol 617 141348 13253 39 13 18400 5349 4115 39216 126 72741 5763 4682 214 7427 606 4809 77 189 2719

113 7K 84 Irrigated farmiand; 114 5§38 Unirrigated farmland; 115 34 Vegetable field; 121 ; B Fruit field; 125 ; 3 %/ 4B Other fruit field; 131 : K Forestland; 132: MUAHM Shrub land; 133 5
¥ Open forestland; 134 BRI Tending artificial forestland; 136 BB Nersery; 141; KIREH Natural grassland; 142, B R EH Improved grassland; 143: AT B Ardficial grosdand; 222: R
7 Mineland; 251 . M Z 3 M Rural settlement; 253: BEEZ M Urban settlement; 312; 5 W4 Saline land; 314 : 3 Sand land; 316 85 A B M Rock land; 322 MK Lake area; 318: HE

FFF L # Other land. T The same below.
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Fig.2 Area of major landscape types.
A: B M Unirrigated farmland; B: 3 # Vegetable field; C: A Ak 3
Forestland ; D: Bk # Open forestland; E: SRA KB Tending artifi-
cial forestland; F: R SR B Mt Natural grassland; G: B{ B ¥ # Improved
grassland: H; A LB Artificial grassland. T A The same below.
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Table 2 Percentage transferring matrix between 8 major classes (1999
~2003)

2003
114 115 131 133 134 141
74.86 5.81 3.79 0.55 8.60 3.77
10.17 81.36 3.39 0.00 0.00 3.39
9.55 1.95 63.35 9.75 5.85 6.92
10.42 66.67 11.11 4.86 0.00
9.53 2.87 80.86 0.83 0.09 0.65
1.72 0.27 12.56 78.05 0.52 1.22
0.50 0.00 12.80 10.40 62.71 8.58
0.00 0.00 0.00 11.90 9.52 76.19

143
1.35
0.00
0.39
0.69

142
0.24
0.00
0.10

1999 114
115
131

133 3.47 0.00

134 3.48 0.74
141 0.51 1.22
142 0 2.31

143 0.00 0.00

o ZE 3T R %, 0 W E R K B AR BEAK
O RRARERIRREMBESBEREMFEL. X
VR EEERAEYHEHLBREE, ERH
ERAKBOANEEES . 2)FHERE TN, 4
K4t R AT, it o RN R
AR EANY. XEHTREREEERKAK
B, B At i F KRR — /N4 Kt
AR TR 3)H M B R AR E AR
ERHERMIN(EEh R%L), HPREMKE
AR NER(—H o ERRE YR E
i), FERMAEEMLEL ORREHR KR
B ERER OB, FEEL RS, 2K
BREME-HoBELIRREN S)ONTERMBE I
RE, FEH B, —F o RREFEL. X
HEERBRHTEARTEEBR T RMNER.
3.2 RREFRUEFTL

B 3 ALLEH, 1999 ~2003 FE R HAM BT
FEEAFEN, RPFTXOERCEE RN, LR
B R 1999 R MM BTN 2, ERWHEHEXT
R HEREFEBRE, BT RIERPEE KM L
MG E R MR L AR B, SR HRTE SR LAY, (H BT
Bty BRI E R 0. £ HE PR 48 508 I i Y 5 W
REEe 0 B 22 X hn, GERAFF R K A B RE AL R .
RW AT BER 1, R AR

i, BT HELR . XREARRELL TR L
R, # P, B RBAD, Rl RE, RHFER 50
W3 AR, FHi S EXN R REEMREEYE
Bk, {52003 FH FED, WHFRRRRNEE
HOBMRBH TR AR MR, HHF TR A RWRE
HEREET Y. REABETHRAES X2HT
IR EAR R R BOR LM, LA ZOpk s A Bt T RSN
EMERB/DIER.

%3 EWRBEHITNLAR
Table 3 Result of landscape index

£  HHY HBEF  Shanon THHHE REF JAER
Year Number Patch HHUERK A% Contagion g
of patch density Shannon’s  Fractal Landscape
diversity  dimension shape
index index index
1999 18065 5.36 1.49 1.07 70.70 90.15
2003 22531 6.69 1.81 1.07 65.02 102.94
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Fig.3 Area change map of major landscape types.
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Table 4 Result of index K and LC

H A Type K LC

B # Cropland -4.61
3 i Vegetable field 414,22
HAM Forestry 10.83
HiAHE Open forestry 32.86
FAMEHH Planting field 29.20
KIREH Natural grassland -1.35
Bt R B M Ameliorative grassland -5.96
ATLEH Artificial grassland 201.83

3.22
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%5 Logistic S EVIHRE (Exp(p){E)
Table 5 Logistic regression results {Exp(p))

P 40! B HIERSER FE R AR
Type Aspect Slope Distance to settlement Distance to road
W Am Em AR : . N N

Siflat North East South  West <5 >5 0~200 200~400  >400 <100 >100
114 0.58 1.29 1.07 0.94 0.86 1.00 1.00 1.16 1.00 1.00 0.00 1.00
115 0.88 2.50 1.80 1.75 1.13 1.00 1.00 4.41 0.00 0.00 0.00 0.00
131 0.85 1.67 1.25 1.23 0.97 1.00 1.00 0.92 0.00 0.00 0.00 0.00
132 0.39 1.53 1.05 0.86 0.77 0.00 0.00 0.09 1.00 1.00 0.00 0.00
134 0.72 1.52 1.24 1.13 1.09 1.00 1.00 0.56 0.00 1.00 0.00 1.00
141 0.65 1.42 1.14 1.11 1.00 1.00 1.00 0.75 0.00 1.00 Q.00 1.00
142 0.47 1.00 0.95 1.33 1.03 1.00 0.00 0.14 0.00 0.00 0.00 0.00
311 0.60 1.25 1.01 2.94 0.79 1.00 1.00 0.89 0.00 1.00 0.00 0.00
312 0.49 1.41 0.89 0.77 0.73 1.00 1.00 0.65 0.00 1.00 0.00 1.00
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XERFRRMUEFNSERGREN FREEL
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BRI EHFRTH TR,
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EROEMES Y Y EE R 3E RE
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N, BIBRABAR /D, TR B ERBEEEE,
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MREIREERSD, B Exp(R)ER . Exp(B) R FHH
REFHEREEFEZ L, Exp(R) <1, BEHR
3Exp(B) = 1, RAE AR Exp(B) >1, KA
hn.
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BEHLFISEH MBS E R AMGE, T ER
BT BHE KB R E, 704 b A M R R
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FOR MR R T — 8 3 M B AT IR B, RURZ K
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FEIFEER, MEEE XL b SR E KR
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b, 528 AT AR /D, AR B 3 T AUAH A 38 . R
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X3, ZER B A0 4 o B R A 2 iy 1 s
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#r, RMESITRAN T ERE N EBEEARN
fegplo s 18] AERMET TM BRS5SSHE
4 SPOT 4R A& E - #if B =R 45 HAR ST
R4, IEE N T Kappa 35 33 43 3648 B AT
WA WS TR T RAGSENEBER
MBS, FEAT LM A/ L 2T TR
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