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Suitable granularity and response of multi-scale landscape in low mountain and

hilly area of the Three Gorges Reservoir
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Abstract: Landscape patterns have typically spatial heterogeneity and scale dependence; thus it needs to span multiple
scales in landscape pattern analysis. Therefore, the spatial granularity is crucial in scale aggregation. In the hilly area of the
Three Gorges Reservoir area, patches are fragmented, landscape complexity is significant, and landscape pattern
characteristics and scale variation are still to be clarified. In this study, we focused on Zigui County in the Three Gorges
Reservoir, set 23 grain size gradient levels within 1—400 m, quantitatively evaluated the landscape pattern index and fitting
function of the county, towns, and small basins at different amplitudes to explore more margin space landscape pattern index

characteristics associated with the change in particle size. Based on the grain size effect characteristics of the landscape
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index and the curve characteristics ( maximum curvature point and extreme value point) of the fitting function, a suitable
grain size threshold of the mountain landscape pattern index with different amplitudes was determined, so as to reveal the
complexity and variability of mountain landscape structure in the hilly region of the Three Gorges Reservoir. The responses of
different landscape indices to the changes in spatial granularity and spatial amplitude differed. The responses of different
landscape indices to the changes in spatial granularity can be summarized as four trends: increase, decrease, fluctuation,
and no obvious regular change. Patch Density and the Largest Shape Index are sensitive to changes in patch shape and size,
whereas the sensitivity of Diversity Index to the change in grain size is inapparent. Patch Density, Edge Density, and
Perimeter—Area Fractal Dimension are not sensitive to the change in spatial amplitude, whereas the Largest Patch Index,
Landscape Shape Index, Interspersion and Juxtaposition Index, and Splitting Index are sensitive to the change in spatial
amplitude and are suitable for prediction of the threshold of appropriate grain size for different amplitudes. Landscape
indices such as Edge Density, Mean Patch Size, Landscape Shape Index, Contagion Index, and Percentage of Like
Adjacency can be highly fitted to the curve function, and the curve characteristics of the fitting function can be used to
identify the turning point of the change in the landscape index and reduce the difference in artificial judgment. Based on the
changing trends and turning points of the landscape indices of 6072 raster data of 251 small basins, 12 townships, and Zigui
County, the first—scale granularity threshold for landscape pattern analysis of small basins, towns, and Zigui County is 3 m,
4 m, and 7 m, while the second—scale particle size threshold is 50 m, 100 m, and 100 m, respectively, integrating the
turning points of each landscape index. Thus, the smaller the spatial amplitude, the smaller the suitable grain size for

landscape pattern analysis.
Key Words: landscape pattern; landscape index; scale; threshold
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R TR y = e 0.99957
LSI (0.00375 + 0.000182377 138478 )
T-HITE ARG 4 . . }
SHAPEMN TR AL y = 1.14994 + 0.1321¢  ase318) + 4.84893¢"T3573) 0.99812
JRH T R4 4k 5L . .
PAFRAC FEReR AL y = 1.61623 - 0.32609¢" 5555007 0.9944
FRAC-MN FEHRPREK y = 1.01906 + 0.49141e 3327 + 0.04641 ¢ 3333758 0.94785
CONTAG ECEICE y = 58.22596 + 8.57243¢ g6 + 9.56998 ¢ “Tas1561 0.99979
SPLIT FEReR AL y = 0.36223 + 4.85328¢  “Toiz21547 + 171.22998 e 124859’ 0.97706
=R 2
A3 o . .
DIVISION HAPREK y = - 6189.14016 + 6189.94851¢  “5o32mi7 ~ 0.91879 ¢ "T501c’ 0.90898
ARABL&T 422 LL A3 R . .
PLAD]J PR AL y = 59.90164 + 17.79376¢" Hosies) + 21.52168 e’ 155 35301 0.99995
BRI . "
éﬁi{é] ON et pREL y = 99.8937 — 0.00586x 0.98476
BEK S . .
Al W PREL y = 61.03238 + 17.4659¢  “za7s162) — 20.73367 e “Ta6.2718) 0.99995
GBI e T .
1 B PR AL y = 48.33625 + 10.76631¢' 5101075 0.99671
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Table 2 Fitting function of landscape index of township
AR R R LG BRI Z AN G PR AR A
Landscape index Fitting function Township fitting function R?
e . -
IEXJBJ%&E L ) = 07897, 0.57114 0.9785
G S 1
LR = 0.99873
ED " y (0.00431 + 0.000227786 x*¥79%)
FRBEHE AR o x x
Pl FERR AL y = 60.72976 — 74.40891¢ o735’ — 7.48999¢  “isozar) 0.9785
-2 B /N s
TREA-BfNj: ! R y = 00078625 0.99868
FIEARIEE S 1
U2 B y = — 0.99423
LSI (0.01364 + 0.000439874 109448 )
SRS B T .
SHAPEMN TR AL y = 117963 + 1.0751e a5 0.95841
RN A I .
PAFRAC TREREL y = 1.60621 - 0.30369¢ 5741018 0.96792
I TR AL y = 1.02349 + 0.15896 570023’ 0.93329
CONTAG TR L y = 27.92931 + 36.64759¢  “Tise.2883) + 12.43101 e 3015017 0.99781
SPLIT TR EPR %L y = 3.22777 + 183.74702¢ 555 0.99844
SO E B I . :
DIVISION TR PR y = 0.59471 + 0.50755¢  “z2as031 + 0.0646¢‘ 2033717 0.97719
AL 4842 L 5] et .
PLAD] R AL y = 54.11853 + 24.74572¢ “w70m5) + 20.57953 ¢ 254199 0.99981
BERBE . "
21 PR /= 99.83602 - 0.01488 0.9936
COHESION LA PR y x 9
REE o .
Al W PREL y = 58.48779 + 19.70347e 55711 + 21.27909¢( Tz on77 0.99981
1
y = 60.2334 - 12.71277 10,0095
N 1| e K ) y 1+ =(x=217.00284 +—————— ) /16.623)
%%ﬁ#ﬂ&.;& SRR | o( ) 0.98897
1 —
( 1 + e(—(t—217,00284+w) /66.98161))
R3 MREBENIEHHINE EEH
Table 3 Fitting function of small watershed landscape index
FOULAS JRHE 5L 5 pR%L IINTAEAN A PR AR
Landscape index Fitting function Small watershed fitting function R?
l‘i BRpE - § _
??&E T ¥ = 101010 0.91775
NG R 1
5 = 0.99904
ED FRE y (0.00472 + 0.000167632 x*%633)
N
e KRB R I p .
e TR HPR %L y = 61.2051 - 42.2048¢ o1 — 4.84363¢ TizEED 0.98626
A7 AT ﬁ‘fi L /N R
;FR?A_;\Nk J T PR y = 0.01772x4644 0.99849
FOWTE IR AR 5L o 1
9 H TR y = YT 0.99864
LSI (0.04329 + 0.00215 x*835)
I ARAE L I .
SHAPE—MN R A y = 1.20543 + 1.27344¢ 355371 0.96272
JER IR AT 3 . p
PAFRAC SR ICTE y = 1.51753 - 0.20023¢ 35 10951 0.94722
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SO R R £ A R AN A bR K A
Landscape index Fitting function Small watershed fitting function R?
FRACMN H PR y = 1.02647 + 0.16572¢" 505565 0.95091
E-319:3 A . .
CONTAG FEHR AL y = 44.98703 + 23.89107¢ “5o76nis) + 9.37642 o “EwwmD 0.99957
SPLIT FERR AL y = 3.20906 + 19.41961¢ T 3io61) 0.97692
=R 2
LY W . p
DIVISIOHN R y = 0.54567 + 0.05108¢ "wase08’ — 0.3756 e 710507 0.98538
ARBAAB 3 LE 1 R . P

W PREL y = 45.95328 + 18.38036¢  “Zas007a’ + 35.24052 ' 7285363 0.99991
PLAD]J
R "
&fiw 2 TR y = 99.3284 - 0.03819x 0.98571
Al R A y = 61.60988 + 22.45863¢ “Tiasies) — 15.58876 e 2raszra’ 0.99988

1
y = 60.38524 - 9.973 225.33272
i 3 5458 o 1 + e ~(x-12416382+ 22252 ) /10.05057)
fﬁ (B RIIE R R ) o ) 0.99261
1 —_
( 1+ e(—u—124.1e332—%) /83,13429))
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F4 BEH SHENREBNSNEHE AR ES HTA
Table 4 Maximum curvature point and turning point of landscape index in county, township and small watershed
SO B NGB/ m ZH/m H3l/m
Landscape index Small watershed Township County
B # ¥ Paich density 6,34 6,34 6,34
WZHE Edge density 48,100 46,100 46,100
e KBEHL B Largest patch index 7,20 9,30 9,30
SEXBEHL KN Mean patch size 3,50 3,50 3,50
SO IRAEEL Landscape shape index 3,100 10,100 53,100
SEFEARFE L Mean patch shape index 3,25 3,30 3,50
- 24943 450 Mean patch fractal dimension 3,50 3,50 3,50
JAHK TR 4E 5L Perimeter—area fractal dimension 400,100 400,100 400,100
HHELE Contagion index 3,100 3,100 3,100
FHALARFE L] Percentage of like adjacency 10,100 10,100 10,100
A 53751 Interspersion and juxtaposition index 25,50 35,100 400,100
Y B Splitting index 5,4 5,5 7,7
S EIEE Landscape division index 4,420 4,5,20 7,7,30
PEHL %42 Connectance index 3,15 10 10
RETE Aggregation index 10,100 10,100 10,100
ZAEME Diversity index 50 200 100

BEFEE Landscape cohesion index — — _

4 g5t

41 #5i5

23 ()R P 43 T SR 5 T U 1) 2 S5 M o U8 R 205 S v T i P R DU 7 T R 25 S AN TR
TG SOAS Ry A3 AT I AT AL BRI AREAE R AR (S | K 23R SRR A8 A DR N T W s B3 it o
B ARG — )8, 55 B A 3R HH S 0050 BT 0 38 “EOREJE , AN BB 2 2 () 480 PR B A S 7 1 5.8m b RS B v T H
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AN ) SR HRO6T 2 ()R 728 Ak By e AN (], SR A W Sk e A8 Ak 17T 68 2R 48 B b 5 A B A8 AL S 0 L
AR, BB SO AN TR B | e K BEHR TR A5 X BESR TR AR AN /N AR Ab AR SRR 6 e B in 2 4
PEFEBONBUREEBAR AN [F] S H506) 2 ) i B R/ INAS A P o bz AR AN 7], S5 W IR A8 4 e SR B R PEHR 4L
TR 2 P 00 s AR A AR e T =38 P s T B /D | e L 5B /N | T 32 3 B s () it 8 /) | o4
BOBK ; BESRA FE h %5 B IR B 1 23 ) i B SUsR MR A1, TC A S A8 Ak At 50 ) it 1 A8 Ak 5 245 () Ay g
KRV, 28 (B, AR AR B

BEPUE B D% B PPN T TR 3 e R A B R R4 LU A9 SR R0 223 TR e BE A 28 4k 0T
AN ANIE A AR BB A A2 5 S KBRS RTAR  SOUTR AT 5 B R A8 50 i 5T 9485 B
SO HIBE SR A BEFE B0 23 (R B () A8 fh AURK 35 G 4 8 AS TR B2 L 938 BORLEE /iR, £ BB e
— RUBE BB 318 3m 4m Tm, 55 R EIE 251 50m, 100m , 100m , H7 3 180N BB 5T X 500043 BT B 16 BORL
BER/N TR B 2 (R BB TR, Bk B B3 0, 23 (RE BRI SOUE B e 28 BERE N, 76— R 18 31 F
FE T VATEAS S M 1153 0 SR 1R (1) e % /N e
42 e

I A =082 28 [X. ) S5 S S e J3E i S R 5 /0 | HLEL AT B G A M8 IX AN I 1 A7 A7) AR e
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