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Abstract ; Based on the application of GIS, remote sensing and quantitative methods, this paper studies the
landscape mosate structure of the Xigu district in the city of Lanzhou. First, the region’s landscape of TM
image was classified into ren types of land use patterns, they are: farmland, orchard, grassland,
woodland, scattered woodland, bare land. water area, urban area, rural settlement. and industrial area
far from settlement. Next, the classified information together with surveyed data was served as the inputs
of a geographical information system. Then, a digital elevation model (DEM) and landscape mosaic map
was processed in & GIS environment, which was followed by a subdivision of the region into four
categories ; valley area, northern meuntsin area, southern mountain area, and dais area, Finally. each of
those areas was analyzed in terms of diversity., dominance, fragmentation, isolation and fractal dimension,
with their results given below:

(1) Due to its flat terrain, convenient transportation, short distance to rivers, the valley area has
been recognized as the center of human activities. This area is revealed with high values in the diversity
and fragmentation indices as well as a low dominance figure as results of its flat terrain, low altitude and
convenient irrigation. Though. few landscapes show strong dominance, their diversity indices are usually

low due to mountainous steep slope and high alritude. On the other hand, farmland. grassland and
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woodland dominate the southern mountain area, and grassland dominates the northern mountain area. Due
o its composition of more farmland. orchard and rural settlement landscape patches, the dais area’s
diversity and dominance indices come in between those of the valley and the mountain areas.

(2) In general, the isolation indices for man-made and semi-made landscapes, such as rural
settlement, farmland. orchard, are low in the valley area and the dais area, and high in the mountain
area. The grassland shows a relatively large isolation index in the valley and dais areas. a smaller index in
the south mountain area, and the smallest one in the north mountain area, On the other hand. the
woodland has the smallest isolation index in the south mountain area and a relatively larger one in the
valley area and dais area, but does not exist in the north mountain area. For the bare land, however, its
smallest isolation index is revealed with the north mountain area, the second smallest is associated with the
valley area. a relatively larger one with the dais area, and the largest one with the south mountain area.

(3) Different fractal dimensions of each landscape show the paich forming itself in the same
geomorphologic area. Fractal dimensions of same landscape in different geomorphologic areas are
different; the differences show the influences of different landforms to the same landscape. The fractal
dimensions of the man-made and semi-made landscapes, such as rural settlement. plant. farmland and
orchard in mountain areas, are higher than those in valley and dais areas, but the f{ractal dimensions of
woodland and grassland in valley and dais areas are lower than those in mountain area.

(4) The main factors that control and affect the pattern of landscape are climate, landform, river,
railway, roads, and human activities. The important countermeasure of landscape optimem management is
to convert farmland in the southern mountain area with the slope greater than 25° to woodland and
grassland; the farmland in the sunny side of the southern mountain area with the slope greater than 25°
should be converted to grassland, but those in the shade side be converted to woodland. The farmland
with the slope greater than 25° in the north mountain area should be converted to grassland.

Key words :landscape ; mosaic structure; RS and GIS; Xigu district in Lanzhou city
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Fig. 1 The overlay of digital clevation model and rivers in Xigu district of Lanzhou eity
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Fig.2 The sketch map of researching methods system
(DRelief map(1 ¢ 10000) ;@ Aerial remote sensing image (1 ¢ 8000) ; @TM image(1 ¢ 50000) ; DInterpretation;: &
Classify landscape types; )Land use/coverage survey;DDigitization; B}Image calibration, registration and vector-
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Database of GIS; @®Quantitative analytical methods,; @ Fractal model; (8 Spatial analysis of landscape pattern; (9

Quantitative characteristic of landscape pattern:@)Fractal characteristic of landscape shape
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Table 1 Diversity. domi s fr ation of landscape in different geomorphological areas
maEMX HEE HHLK JL#BIL K North- 2K The
Valley area Dais area Southern mountain area ern mountain area  whole region
LR ¥R Landscape diversity 2.0357 1. 8544 1. 3080 1. 2395 1. 827
1§ # B Dominance index 0. 2669 0. 4482 0. 9987 1. 1584 0. 658
B ¥ Fragmentation(patches/km?) 27.4772  51. 4398 9.4733 8.3118 12. 147
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Table 2 Landscape isolations in different geomorphological areas

AHENK BEX B8 X Southern  JtHFLIR North-

I = (4)

Valley area Dais area mountain area ern mountain area
& W Farmland 6. 1682 6. 2548 9.5215 13.3231
R Orchard 12. 3953 8.4266 28.8777 21. 7048
¥ # Grassland 7.042 7. 1522 3.8371 1. 4431
Fh# Woodland 51.2730 44. 1453 9. 9431 —
B e Scattered woodland 36. 5440 23. 9741 14. 4415 -
# + Bare land 11. 0947 29. 2099 38.7253 1. 3171
KR water area 3. 8840 =2 — —
¥ Urban area 0. 2244 10. 4207 - -
2K & B & Rural settlement 13.1183 12. 4217 21.0350 22, 8955
3 57 T# Industrial area far from settlement 5. 918 17.1712 — —
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Fig. 4 Consists of landscapes in different slope areas
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Table 3 Landscape patterns in different slope areas
b: 223 .4 BRERE R ¥ B

Patch numbers{patches) Landscape diversity Pominance
3288 2. 036 0. 2666
611 1. 828 0. 4746
1217 1.773 0.5236
1297 1.323 0.9796
1355 1. 026 1.2770

[oF )
Area (hm?)

11966. 3
1462. 5
2088. 4
2303 8

18477.3

BB E Fragmentation
(patches/km?)
27.477
41. 777
58.275
56. 299
7.333

b 3.1
Slope (*y

0~2

2~6

6~15
15~-25
25~90
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Table 4 Landscape patterns in different altitude belis

W i) PEHR ¥ Patch BRERH HweEx 1:1:3: 4
Altitude(m)  Area(hm?®) numbers (patches) Landscape diversity Dominance Fragmentation (patches/km?)
< 1600m 8423. 66 1078 1. 978 0. 3246 12.797
1600~1800m  16242. 31 1811 1. 305 0. 9976 11.150
1800~ 2000m 6390. 51 543 0.784 1.5186 8.497
>>2000m 5241. 97 786 1. 177 1. 1256 14,9943

Mandelbrot 41T LA BB TS A5 40 28 o T N T 4807,

|:S(J’):|“‘='5 ~ [V(r)]% (5)
XFSORNRERV O REE . HERRE D X3P 8 (Fractal dimension) , Bi -8 {H
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[S(r)]bn]Tl - kr(kl?n"’l’m"’l[V(r)]% (6)
EORP 4 n=2.MBF 2 RBRBEPRDEEREE .
[P(r)]lﬂl')E _ kr(l—Dl)/Dl[A(r)]lfl’ (7)
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TR LR RY A5 4 L X ()R FE T R B, AR ).

(4] = Einirm]+C (8)
1

BB FR—MRMAH, RERES MERMOERS A KERE, 2 m @)X B AT L
BEEBERY /D, ZHERETERUEDAAERE D, DRI RFTERARINITRASE
D HEBLHERE 12 ZEERK AERERMEWRI LD, =1, M5 RRTHRA AR N
EFE D=2, URRAVERNBRBEARD =150, MRRZER WXL T —FHEBTFAPEIM
BHRS. WRFRERSE,D BER 1.5. %75

25 TRERFEZHMARNSEY
ZEMXURRAEN. B ALER D TR .

Table §  Fractal di i of | pes in different
HEFRARUERNEBERFLE. #EARAEEEH geomorphological arcas
FHEARERHOER ERMRBERRFHR . BWEHILE HEUE
) MENEK FERE
4y D, B, X B —BMB RN, Valle Dais Southern Northern
4 mountain  mountain
EGISERT BARSXBESRNLYG area area area area
RERM. AZtERERRRBEROmHENAL, "RED 1.345 1350  1.362 1. 231
FBAROBAEASFIRBE %S fir T lpito b3z Laso 1.2
Hp? 1.436 © 1.362  1.329 1. 285
MER, XEMERANE R THERETE o 1.746  1.333  1.370 —
FAREEXER. BEFERL R L% z#l@ﬂ@’ 1149 1.234  1.048 :
+ 1.412  1.294  1.370 1. 363
E3 $U5 % ok 3 A 1544 L1197 - -
ME ST INT % L 1.1045  1.132 — —
(DR —BE s R, A REEEg e BHERA® 1313 L84 1383 1.176
HrIg® 1.206  1.155 — 1. 236

B AHEL R ERER TR RAAT R (D Farmland; @ Orchard ; @ Grassland; @ Wocdland; ®
RESHEN., NEKNEHRUNEUNIERE Scattered woodland; @ Bare land; (D water area; & Urban
- KT R ERRE.EMENRX, 4%  arca; Rural settlement; (3 Industrial aree far from
00 K H R AKH B T RO KR M M, settlement
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MATHRE S ERBRE AR D URRESHEEE E DT LUE b, W RGE S B R%
ARNEXHRREREFETHEHEA. ETREENRRERENTER 4 MRS X TR
K. FER . AHURAEHLE  EWMeE0T RRHSEBER, £08)| K. 8 TRiEFE. SEFME,
BiikB - BHERBRYRME T RXALEHH P .0, T EZERL 2R ER RYEN &5
BRAHKL BRUARER RS, EFEE ATHREETH SREATERE LHEREHEY
BEASE. GUBERSABFOBESNE ERARTAR RN EEARNBERASRIERABL
SRPHEE. EEALEWE . b T3 IR 8 G 5 AR B KR (D S &K RE L S A E
FBE & R S B AR MR B, SO B R T R . HR 2R AR IR B o X R
T HA P FE PRI X R AR B A 3 R RS AY SR R T A R
4.3 AT S50

ERR-TAMNRSE SR EANRMKMERAEAET FFIREEZALTH THRAEW, K
dLREH RRAREATIRE.SHUERA.RABREAMEIFRAERMR, A . AHBREAT
HAMER, TARE . REEE. AR RF AR . DEERS R LAFRIELHAZRR. ENE
ERAXEHNSHBEENAE ERRZEAERYA . EXAFIEBGEA —EBE LER T RWH

o obEA
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SHEEE URAERDNEEABRE. ENSEARREEFEENLE. TR, BEEEH TEARH
ERMEBNTABRHERENEENEN, RoHUTERREMTERNWKEREERY.

EGSXHT AR mE o, LM, B6 TAMNKEEER
R (2 RSB AEMR (109 40 312 Table 6  Total length and density of railway. arterial road.
HE) SRS skm BN, B4 HHRAE village road and pavement in farmland

REBHERERHBI T %3 MR MARE e Af;ﬁal ﬁzj’;’li!% ffﬂﬁlﬁ
R 515 5 2 K IR 2 T LAY 98. 892% . 64. 46 %6 Railway o

87.82% . HHH. EHEARME S ABMTENE BREO (k) 62.026 110.247  363.927  309. 068
Skm WRHEAN EPHAT2K 8. 06 U RE T TP (km/km?) 0.1709 0. 3037 11202 4.1686
M, RH REAENZES 3 MR RS R %R * GREF-—GREKE/SEREAELABREX =LK
LEAZEFH . ERBREAZE.EHSRHE BERE/2REHMENEREE =R BEREKE/ (£X
EAZA.RRASKHERAZEEA AL BSEE SO [ 65K E e E = il e K/ Rk E
BE A R 2B S B T AR, BB+ B E R B ) DTotal length; @ Density
5 i
(DINREEARHBRAMBELENEE—- T RESHNE FLAXTBEHRRR - T E RN EGER. T
FH2EREF HPREEMRBE . B FHEE. ZAMERAXRHSE. IXETPHE-TX
R-TERE XARFUCHEREF WEAEREXELRE HE . KAEEFERILALEINATER
BFAR. BE.AEARBRARHAXENSERAHZEHELRMERSEHLBREN,
DOREHRK QBT 362 98km’ AR H R MMEHHHERERBR HFIREEBREEHD
. EHELENSE, EBRGENT 1800m HEH BEUN.ENEJEEE ), REXNF £ A
FHEZE BMERENBEREEKX, ZE 1800~2000m FIHBH, 5N . G XML . 0T . KRR
BERAHREMN ALEDBETRES ATRVNERR. AREEENRREESEDT. A THERE
2000m BA LR LA AR IR R M RE K R K T R B FRAERE MR EHHA, A
KEHBEN— WS, M ZEE SR 8 RRXREA OB MR A k.
OER—HBRARK D, EHAREXHHFEREFHA AW ERER T AFAR WK YT S
EH R —-MRAAAYNIRR ERFABRAIRZZAGEFEER XMHER KB T A F K 5N X &
HRTFR-BNLXUNHREESNEE. FLUR ALBRREER MY TF8MEATRRCKB.
E¥ BB ESHEHEGRA DO . EEMA:TMEN AX ERAMKBHNERESNE &8 0%
i DO TFIWK.
(DEXAFH OLNRESHEREAXT 25N LR AP A IS B L8 fEk
AR GAER S AR R GRS, B e E E AR BT, B A AR AL X PRI b B AR MR BT L B M BB
PR ELRLX 28RBS,
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