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Spatial distribution index and its applicability evaluation for single-type landscape
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Abstract: A single-type landscape, as an important component of the landscape ecological system, is an abstract for the
complicated landscape. The SHDI ( Shannon’s Diversity Index ), typically used to describe the complexity of nonlinear
system, consists of various components, measures the diversity and variability on spatial structure, functional mechanism
and temporal dynamics. Because the single-type landscape cannot be described by SHDI, based on Shannon Entropy, a
spatial distribution index MSHDI ( Modified Shannon's Distribution Index) was proposed to address the spatial distribution
division and breadth of single-type landscapes. Remote sensing technique can be used effectively to extract information of
single landscapes, which directly represent their development. Using three Landsat images ( May 4, 1990 by TM sensor,
May 10, 2001 by ETM" sensor and May 19, 2007 by TM sensor) , this paper presents the quantitative comparison between
MSHDI and classic landscape indices ( MPS, FI, et al), and discusses the correlative relationship between MSHDI and
area index (PLAND, Percentage of Landscape) with multiple mesh grains, choosing the South Central of Henan Province
as our study area.The method based on MSHDI in this study is mainly used in six single landscapes ( Agriculture land,

Transportation landscape, Surface water landscape, Forest and Grassland, Urban construction landscape and Industrial and
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mining area) . Results show that the spatial distribution index on spatial distribution scope and division’s description has
significant feasibility and adaptability, as it accurately reveals different types of single landscapes’ spatial distribution scope
and reflects the nuances of edges of different landscape patches. It is relatively stable in the spatial distribution relationships
among various single landscapes in this study area ( MSHDI: Agriculture land (0.982+0.002) > Transportation (0.822+
0.020) > Water (0.789+0.015) > Forest and Grassland (0.778+0.015) > Urban construction (0.643+0.020) >
Industrial and mining area (0.626+0.025)). Area index can partially reflect the spatial distribution of single-type
landscape ; moreover, it does not vary with the size of the mesh. Hence according to the intrinsically closely correlation
coefficient (between MSHDI and area index) and its degree of change, MSHDI's characterization and stability can be
verified respectively. The correlation between the two indices is significantly positive for matrix and scatter landscape
(Agriculture land: 7 = 0.939, P = 0.000; Urban construction; 7 = 0.877, P = 0.004; Industrial and mining area; 7 =
0.870, P = 0.002; Forest and Grassland; r = 0.966, P = 0.001), and little change ( Agriculture land; r = 0.921+
0. 054; Urban construction; r = 0.867+0.107; Industrial and mining area: r = 0.883+0.052; Forest and Grassland; r =
0.964+0.024) , while it is more complicated for the webbed landscape ( Transportation and Surface water landscape ).
Consequently, in order to address the single-type landscape appropriately, we proposed the spatial distribution index
MSHDI. This study clearly demonstrates that MSHDI is appropriate for single-type landscape on its scope and division’s
description. We compared MSHDI with conventional landscapes indices comprehensively to prove its characterization. Then,
MSHDI's stability was certified by the correlation coefficient between MSHDI and PIAND and its magnitude of change.
Thus, it is rigorous and complete for the applicable certification of MSHDI. There are some inadequacies that need to be
considered in the future study. First, we only selected the study area in which agriculture is predominated. The regions of
other predominant land use types should be considered. Second, for the webbed landscape, the spatial distribution index

should be improved to meet its stability. These inadequacies will be resolved in the next step of the study.
Key Words: Shannon entropy; single-type landscape; spatial distribution index; area index; applicability
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KANKZRG AL,

WFFEE KR . (1) FERAAR S WK |, MSHDI 5 PLAND JCH ARG £, P>0.01( 1990 4F P=0.052,2001
4 P=0.050,2007 4F P=0.061) , #7522, AFEF—FAMA MSHDI 5 PLAND AN HA Al HedE:, L 1990 4F 4 i,
bR TH R R 2238 Y 3 A% (B2 (1) MSHDI AH 4 ([ 5 W55 5390 4 0.804, 0.802) , A& Hht m] LI i
F i Al — A A A MSHDI 5 PLAND B 2 T[R4 bl 34, LA 1990 47 R4, 6 JSH— 5t PLAND
G M MSHDI 230 SEle 5 - R A B ta i, (2) 7R —50UKF- [ MSHDI 5 PLAND #7535 ik
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SHIR(Z1—7212) JEAPBIESEASYIC 6 FI—FO0AE | iy
km .3 km F15 km 55 3 F o0 % R R (89 MSHDI Al BfARM
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[

PLAND 8%, #&Ja , % [R]— B 39 [R] — 5% 00 [|] — A 4% i
FETN PR HE B A T 2R DG AR LR AR DG4, I M4

X (BLAR R A 5 2R B0V S 9 o 22 ) A A 56 R (A =K E7 1990 £HRREKRHR SRS
( 8) ) #Xd‘,ﬁ\:ﬁﬁi i %ﬂlﬁ*ﬁ%( %‘:Z 2) R Fig.7 Forest and grassland and subareas of the study area in 1990

x2 ZTENMEREEREHEXTH
Table 2 The correlation analysis between MSHDI ( Modified Shannon’s Distribution Index) and PLAND ( Percentage of Landscape)

% Mesh 1 km 3 km 5 km 1 km 3 km 5 km 1 km 3 km 5 km
4 HL Agriculture land HhF KK Water AZiHIAZ KT Transportation
1990 0.966 ** 0.944 %" 0.833* 0.281 -0.619* -0.805 " 0.804** 0.523 -0.507
2001 0.974** 1.000 ** 0.837** 0.434 -0.505 -0.662* 0.769 ** 0.292 -0.327
2007 0.985** 0.979** 0.929 0.318 -0.627"* -0.730** 0.756 ** 0.406 0.134
IRTT A Urban construction TH {5 1# Industrial land H Sk Hh Forest and grassland
1990 0.977** 0.871%* 0.613* 0.961** 0.938** 0.942* 0.981** 0.987 ** 0.982**
2001 0.966 ** 0.877 0.759 ** 0.894 " 0.749 " 0.745 " 0.988 0.936"* 0.916**
2007 0.981** 0.942%* 0.908 ** 0.948 ** 0.807 ** 0.845"* 0.995 ** 0.983 ** 0.922%*

T P<0.05; "7 P<0.01; FARIZEEAR WIS R, 5 W N AR LIRS R AL

ATDAW SRt (1) FER AR BRI SO0 (A M ) A IR 508 (3T i, T S i A 1 SR ki ) 192 ] 43
AR B A B RRAE 7 1, MSHDI A R AP E 4 . MSHDI 5 PLAND f77E B E WIEA KRR (7 >0.8,P<
0.01) , FLRf PR RLEE AR AL BEAN T, (2) X PR S 08 ( MK (A RN 2838 38 1% ) |, PR L R B AH etk 5
PSR B %% AH G, MSHDI A e ek 25 . Hoh sg il 5oUAE 1 km RS N R840 B B AR (r =
0.776, P <0.01) ,MMi#E 3 km F1 5 km $ T RICNTCAH IR (P>0.05) ; MR AKIARTE 5 km BB T BFIFE 5L
FEAEI] W By AR e a3 (7 =-0.732, P <0.01) , 7F 3—1 km HESEd 15 b & A A S 38 1 17 FH DG 1) AS 18 38 14 TF AR
KR,

3 Fig5itie

(1) I MSHDI Sk A — 35 A 25 (0] 20 A B HobE A B, B al AT RS A . MR T4 e AR i
TR S PR AT, ) F T 4B R A e M ZR G0 1425 1) 5 5 M, MSHIDT 4 348 14 J2 5 — 55 08 0 2 A P AR AE, S
T RAFZS MR (SRS ) A [R5 20 Mo Fs 40 22 (i R A B30 ik 3 AR [R], MSHIDI 42 Fi 25 12 450808
P PR B i B, AR 3 AR SOOI B LA B S HLRE IS M Rl 11 o — SOULAE AR oA T B A
i, 77 LS e S W3 % X A 20 e 22 5

(2) PEF TR A2 PR —SEX A BE A0 A R AE 5 1T, 45 28 M5 SI0HA L, MSHDT B R AT R AR, I B
Bt R R ) 25 A PR I 25, nT DATDL , xF 22 DR AR 1T 5, L 5 g o

(3) FEWF 7T X BEARGSEKF-_B 42— 5002 [l i) MSHDI Al PLAND 880N B A A Fotk . AS[E] 2 —5
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Ve, BFFEAS B AR — 5O KT b X6 T 35 R RTHECA R S5O0, MSHDT HAT 847 g A2 M 5 1T X 1 IR 50
MSHDI NPT RE , ST T4 F L T @ T A E SRSk AT 4 88— 500, LRI Ah P 502 [l A7 7F 1 %
FYIEAH R (M 7 =0.939, P =0.000; 3T 2% 7 =0.877, P =0.004; TH ¢&:fi% r =0. 870, P =0.002; H
SREEHL 7 =0.966, P =0.001) , I H Bk AR AN K (A D r=0.921£0.054 ; 38 i 215 r=0.867+0.107; TH £
fi# r=0.883+0.052 ; H SR &k Hb r=0.964+0.024 ) 5 T XF T 4R 50 0L )17 00 W0 48k 52 % FLAS AT S04 A S 4 00
2 2k AT RE 5 R S A 4R BE K HZAR A3 A R e A DG 76 T — 2D I WE5E b B 25 SRS B AL A T i — A B RN
YAk AR R R R T AR SOULAY 23 [ BE A A Ak

AN WG A SR ASIF 2T R T MURLAL” ROAR SEERAY | X T Al AL SR 2 15 B DL A 15 ok
—EHIGE s I H AR FE DX AR Ly BRSO, B oY 2510 2 15 38 LA S R e sl Xk, 1 7 A DG 58
51 B B E

Bt KRN R 27 g TR R S R G AR SO T T 05807 18 R DR 1 S5 S AR B, L s
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