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Effects of higher resolution image and spatial grain size on landscape pattern in a

small watershed of the farming-pastoral zone
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2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Institute of Soil and Water Conservation Chinese Academy of Sciences and
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Abstract; Effects of spatial grain size on landscape pattern, especially the study of critical grain size, has been developed
during the last two decades to describe and quantify complex landscape patterns and to link landscape patterns and
ecological processes. Scale is an important issue in both landscape ecology and remote sensing. Scale in landscape ecology
involves both grain size and extent. However, past studies mainly used low spatial resolution images. Thus, it is necessary to
identify the scale characteristics and appropriate grain extent of farming-pastoral zone in higher resolution images.

A high resolution image of a small watershed with areas of farming-pastoral zone was interpreted to create maps of
landscape pattern. In the GIS and RS environment, the vector drawings were transformed into shutter drawings according to
different spatial grain sizes. The landscape pattern was then converted to ArcGrid formats with grain sizes of 1, 5, 10, 15,
20, 25, 30, 35, 40, 45, 50 m using ArcGIS Spatial Analyst. Landscape indexes were chosen and the relations between

spatial grain size and these landscape indexes were determined by correlation analysis. Landscape indexes were examined at
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the class-level including five Area/Perimeter /Density indexes, seven Shape indexes and eight Contag indexes; and
landscape indexes were also chosen at the landscape-level including four Area/Perimeter /Density indexes, four Shape
indexes, three Contag indexes and four Diversity indexes.

The results showed that the scale effects of selected landscape indexes were different in the farming-pastoral zone. The
scale effects were apparent at both the class and the landscape levels. Critical grain sizes of landscape indexes of the
farming-pastoral zone were evident, such as the grain size of 10 m for the PD, IJI and FARC-MN indexes in the watershed.
An appropriate grain extent (5—10 m) was identified for calculating the landscape indexes of the farming-pastoral zone for
the high resolution image. For these reasons, the scaling conversion should be taken into account in order to provide
reference for studies such as forecasting landscape changes, comparison analyses and evaluations of the land use types based
on landscape metrics. The various landscape type patches in the small watershed had a fractal character and the fractal
dimensions of landscapes responded to scaling differently, such that fractal dimensions decreased nonlinearly with increasing
grain size. Moreover, it indicated that at the border of landscape types there was a tendency towards simplification. This
study should provide useful information about farming-pastoral zone effects on landscape mechanisms and the importance of

scaling to these areas in high resolution image spatial models in future research.

Key Words: farming- pastoral zone; landscape pattern; effects of spatial grain size; critical grain size; correlation analysis
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Fig.1 Change curves of land metrics of different types to grain sizes ( Decreasing trend)
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Fig.2 Change curves of land metrics of different types to grain sizes ( Increasing trend)
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Table 1 Fractal dimension of different landscape types within different grains

e AERJRIL - GRR ARy, o K AR

Grain size/m Construction Wild Scrub land Antificial Farmland Forest land Water Unused
land grassland pasture area land
1 1.14 1.30 1.13 1.15 1.11 1.09 1.19 1.1

5 1.12 1.25 1.13 1.15 1.11 1.09 1.19 1.11

10 1.12 1.14 1.13 1.14 1.11 1.08 1.18 1.10

15 1.11 1.11 1.11 1.14 1.11 1.07 1.10 1.10

20 1.11 1.11 1.10 1.13 1.09 1.08 1.10 1.10

25 1.11 1.08 1.09 1.14 1.08 1.06 1.06 1.10

30 1.10 1.09 1.10 1.12 1.07 1.06 1.05 1.10

35 1.09 1.07 1.08 1.11 1.07 1.07 1.06 1.10

40 1.08 1.06 1.08 1.10 1.07 1.05 1.04 1.10

45 1.06 1.08 1.07 1.13 1.06 1.05 1.02 1.09

50 1.07 1.06 1.07 1.10 1.06 1.06 1.02 1.09
FH{H Average 1.10 1.12 1.10 1.128 1.09 1.07 1.09 1.10
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Table 2 Correlation between landscapes metrics and sizes at pattern scale in 2010

Wk L 595 BEHOSCEE TR K L H— ARG ARLARIE L A g sy
Interspersion . Mean R Normalize Proportion . .
Land use . . Number . . . Aggregation
lasses Jjuxtaposition ¢ batchs perimeter Clumpy landscape of like i
crasses index O palehs area ratio shape index adjacency maex
A% AL Construction land 0.81"" 0.52 -0.72"" -0.99 " 0.99 ** -0.99 " -0.99""
FEHHL Wild grassland 0.73*" 0.66 " -0.71"" -0.99 " 0.99 "~ -0.99 " -0.99 **
#EAH Serub land 0.99 "~ -0.83"" -0.83"" -0.99 " 0.99** -0.99 " -0.99 **
AN T Artificial pasture 0.99 "~ -0.92"" -0.93"" -0.99 " 0.99** -0.99 " -0.99 **
HfHb Farmland 0.98"" -0.47 -0.79 " -0.99 " 0.99 ** -0.99 ** -0.99 **
FhH Forest land 0.87"" -0.76 " -0.94"" -0.99 " 0.99** -0.99 " -0.99 **
JKIR Water area 0.53 0.35 -0.76 " -0.91*" 0.91°* -0.94*" -0.91""
AF|FH Unused land 0.85"" -1.00"" -0.81"" -0.99 " 0.99** -0.99 " -0.99 **

# {3 P<0.05 BEKT, = = L& P<0.01 BEKF

M2 SR FE AR ARG T LU AN 3R 5 1 KSR RE A DG E RS B K 1 2 B 2 R OG, ib
5 IR — AR A EC T RRE S IEARSC . AP 2 S A U — AR TR IR A B 5 B R S A 8 38 TE ARG
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IR S M B BRE R R R 5 s BE AR SCHEAS Ry, T L SRESR S e o B PR P AT TE AR G AT R K

X T AR HHE 7S VAN T 55, B SRR R 22 ] ) e A B I U AT ST = e B
B H—EIRIG B R FEFE RO RLEE Z (] A AR G . B3k 2 B, DA i RUbK el S 7 S5 WL 45
AUARSC AT, RSB SR O 8 25 SAR G, A — AR RS B R 1 8 3 TEAR G | SR JEE i A S D) 2
PR 2 GOREOC . MRS 28 5 W8 25 5ok P A AR DG MR A RE R i 157 2 52 35 IE ARG, T — 1k
R TR SR A B 48 i 547 B2 AR SR U S5 B 2L S AR SR 23 A , — T3 T 7 i S e 17 T e 55t WA 2
KLEE AR AR S PEREIE | 55— 07 10 0] D J 7S 1A i Sk A B AR Ak (1) T 5| A ) S LA Jm AR AL )
W= %,

3 Zr5itie

3 A X A B R SRR T ARSI A /N 2010 A SR O SRR B R BE RLNE B 5T, 0BT T NI
TR/ IV ST LS Jr) BRARE BE RO o DSR4 28 U A ST RIRE (A K SF-43 S BEA T 43 BT, S B T AR s Bty /N it 4l s UL
K JRIBIFTE R G3 BI AR 25 B o S5 PR M R DR EE RBOR A B < i SRR FE ™ BG AR AR S Sty /N Ui ol s W
SR AT AR, R R FER IR AR T AR BOSS R  /)N I 5 WA Jay 435 KA i SR B 85h TH I
5 1—50 m KLEEJE IR, 0.5 m 23 B 7 T8 14 /0N 0 55 WA Jey 418 B0 < i SR BE O 10 m, FE KL B 45
i A AR RESAE TS A i A U RO AR 5 R, SO AR b AR ek A, 7 2 7R 5 — RUBE B Py 3k
PEP AR ARLEE T BTLL, NGE PR R EE VIR 5—10 m , AT, 26 35 43 BB I 100
AR /N B ILEA T T %S LEAIPEAN S OF TSI, 75 T8 ERLIE RS2 I AT — 2 AR BE R4

SRS A AR RO RIS AT ARG i S 50U Jm) i 0 FURRAE , P oh /N MR 25 HAT 0 TR AR
I HEB—E R B AR e . 2 SR ULIRE SR ) o A O0 AR B2 728 A B8 0 IO AS [+] o A K A 2 A 184 R
RARLME T R RIS SO TR Sk, TERIEHO I | &SSO RER 2 [ (19 73 L2022 S 5K, T
BEF RGO, 2 SRR 22 8] 9 70 AR S8/ . SFI57KF 8 Bt bR R A Sl LA S LS
B SRR RN T UL AR 2 TR M A HB AR A A T AT T2 8], AR AR AR X
WL BT FE ] | B T8 S AL 5—70 m AR RE VR [ P, 23 4 S5CE AT ] S A 2 398 i i/ ) 38, 55 AR BF 5 A1
FE, 7S 38 YA U e LR T S s WLy T 23 AR RO R 1 BT/, 3 A5 AR AR RO SR A SRR

TR S5 K05 R E B RH AT ST AR R AR YKL E W AT S B — 873, 38 i AR A, — 7 T 1k S il
TP E SR LS JRy 45 K2 AR A S AR R AR DG PR AR JEE | 55— T 10 m] DRy Jim S A A S i s /N B TR JB R AR
()" TARES LR MM BT s it 2%

& Jey 5 3 Rt 2 1) AR B L RAT 9 A ROBE RS g RUBE SCT 23 gl e RUBEFNAAE RS, AT 24 0 4
JROBEFAE REERHAFIN , 4% Jr itid A2 4 BB B T 5 A 7 200 50U Jmy 10 R b R U i Dt P 7 0
NS TR R AP R EAFAEZE ST, PR 0 e OS2 AN W70 AR RO TR 20 i v 4 7k F AR A4
FIRLE I AL IRV, AN SCIERT 50 BOARLEE RRSLAIE S F 00 DA 2 JXUJE 1) A i JE A el FE R AT T 106
{RSCE NS 6] BT T 2% M2 S0 AR XL BE A0, B2 DA 1] 22 1 £y J8E 2 B 55 L8 50 s B 000, 3
—RIETRAMIGE o PR S5 0L SR S AN [ S5 WL B TC A AR 250 R 7 — 7 I ) Al — g 25 R A AR T BRI, &
AP 25 i) o i) B i AR A A A BE AR SR A Ty R 1 40 1) 0 A% Sy F) R L8 e R AT 4% SRy 2 A ) IS
PRI RAIE RO A AL 1655 (8] RUBE 3 A 75 I ] RUBE , 35 e— ]

IR 3 [ B R S5 A SR o A v, S 2 RO B TS5 LS SR di B8 33 5 o B, TH S5t A% J&y o B
SRR A RERH 45 5 BOFTEAR XA EATAT A 252 AR A T ARGF A2, A0 A2 OBCOCRAF B X 8 4 g
J5 s DX i R S R Ny T 2 RUBE BSOS SR T R B R B NI E ARG MRS T S L R 1 TS
PR3 T AN Hb S5 UL A o B2 8 W JEL BRE A S 5 A 0k e T A S R 5 WA Jy 19 A A i R 22 )
SRR BE 1Al
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