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Spatial distribution patterns and multi-scale features of the Lushan forest

landscape
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Abstract; The forest landscape is an important part of the overall landscape, and therefore studying the spatial distribution
pattern of regional landscapes will play an important role in optimizing the overall landscape structure for ecological and
economic benefits. Based on vegetation patch data obtained from the Lushan forest in 2010, point-pattern analysis was used
to examine the spatial distribution patterns of five forest landscape features with respect to developmental stage and forest
type. Nearest-neighbor analysis showed that the five types of forest landscape were consistent with a clustered distribution,
but the strength of the distribution varied; the nearest-neighbor indices for each type were all less than 1, but the overall
forest landscape was consistent with a random distribution. The spatial distribution of various developmental stages mainly
showed a clustered distribution pattern, but random and uniform distributions also occurred, especially in young forests,
followed by middle-aged and mature forests. This distribution pattern was closely related to the number of patches; greater
patch numbers were associated with a more clustered distribution, and smaller patch numbers were associated with random
and uniform distributions. Natural forests of the five landscape types were all consistent with a clustered distribution, and

the extent of clustering was variable. Only pine and fir demonstrated significantly clustered distributions among the
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plantation forests, and others were subject to a random distribution. Ripley’s K-function analysis showed strong scale-
dependence of the distribution pattern of landscapes. Different spatial scales showed different distribution patterns, but
different developmental stages and forest types exhibited generally consistent distributions, i.e., random distributions on a
small scale, a more clustered distribution as the spatial distances increased, and became weakening beyond of the dividing
lines, which were defined as the spatial characteristics lines. Overall, the developmental stage of the Lushan forest
landscape was in its infancy, and is characterized by a typical pattern of vegetation recovery; during this phase, it is critical
to protect the natural forest rather than damage it. Therefore, the task of closing hillsides to facilitate afforestation is tough.
Further study and research on various developmental stages and forest types and their associated landscape spatial
distribution patterns and multi-scale features can provide theoretical guidance for ecological and environmental protection

and sustainable forest management.

Key Words: forest Landscape; nearest-neighbor index; Ripley’ s K function; multi-scale; spatial distribution

pattern; Lushan
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Table 1 The ANN results of forest landscapes in different types
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Table 2 The ANN result of forest landscapes in different developmental stages
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Table 3 The ANN result of forest landscapes in different forest types

] o BEHR AR L ' ﬁ%ﬂ@(m o
Landscape types Forest types  Patches numbers . CSt d Confidence . ibution Type
neighbor index level (P)
LR AR PRI 228 0.83 -4.81 0.0000 RTE2S
Evergreen broad-leaf forest AT 41 0.90 -1.21 0.2253 FfAIL o3 A
TE W RER R KRR 98 0.88 -2.19 0.0285 LR
Deciduous broad-leaf forest AT 30 0.99 -0.14 0.8862 FfAIL o3 A
#rZ& Ofpine KM 127 0.76 -6.80 0.0000 I EER
ATk 336 0.77 -6.46 0.0000 EER
122 China fir KR 172 0.88 -2.26 0.0239 S EPNTES
ATk 222 0.76 -7.82 0.0000 W EER
2% Bamboo KR 127 0.70 -6.41 0.0000 BELR
PNER 8 0.96 -0.15 0.8775 FfAIL o3 A

4 JFLRMNRENE REFESH

4.1 BRZ REZEERFHE

AR AT HRE AT B — RUBE N S50 2s (A% SRR, S i — 2840 W 2 RUBE T W9 )7 LU BRSO3 () 43 A1
¥% )5y, iz FH Ripey’s K PREL M1 F1 Monte Carlo FIIKEES: , UL r(0< r<5200m ) A AL AR , AR HUL AR A0 300 2 A A 2\
AR A HT A R LI 3,38 4. FHULATAL, 5 ZEARMREOIRY L(r) AR A By 23 [ RUEE | e BOE i, fA B 3h,
PTE /N ROBE S FE N IR BERIL 3 A1, oh RS I AR SR 2317, WA Sy LA SR R A1 Ry 32 BERIL 2313 Bl e R
BRI B AN AT T i AR i S AR A2 JHG v i ¢ ] I ARORT T SIS 1 bR S5 U7 b 35

http ; //www.ecologica.cn



5300

5%

oA IO T  AMTAE S RGN AR R R

1000 T g sgkien-bk 1000 gt 1000 i
500 500 500
0 0 0
-500 - =500 -500
Q
2
§ 1 Il 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 0 800 1600 2400 3200 4000 0 800 1600 2400 3200 4000 4800 0 800 1600 2400 3200 4000 4800
i 25 W) P
§ 1000 ™ A% 1000 £y Spatial distance ()/m
~
500 500
0 0
G
-500 -500 | e s
0 800 1600 2400 3200 4000 4800 0 800 1600 2400 3200 4000 4800
%3 i) B %3 i) B
Spatial distance(r)/m Spatial distance(r)/m
3 BRFWENH Ripley L(d) FEH
Fig.3 The Ripley L(d) index analysis of forest landscapes in different types
x4 TEHFEMIYERE R EERFIE
Table 4 The multi-scale clustering feature of forest landscape in different types
T 2 7 1o A e [ = . B
F BEHLTARIX[E]) BRI X [H] AT ﬁﬁﬁ%%ﬂfﬁ A
The range of The range of e The maximum AE 3 A X
Landscape ) Characteristic . L
oes Random gathering cale/ concentration Distribution area
ypes distribution/m distribution/m sedlerm of scale/m?
Lk i A TR 300m LR 09 R FE S5 A R Y
0—150 150—5200 2400 N — :
Evergreen broad-leaf forest 18.086x10 £
P& I [ bR LA 3 ER /i N BT ES
0—200 200—5200 2700 . N - " A
Deciduous broad-leaf forest 22.891x10 A
e LB TSRS 5 R N R HF, I T
K Ofoi _ _ 6 > ,
A2 Ofpine 0—100 100—5200 3300 32.154x10 Jo X I
L OE T Ay 2 W gk Tl
122 China fir 0—100 100—5200 2300 16.611x10° ’i%ﬁ] R TORSE R AT
Jfr—ii
; KA W BB AP R W | 3 0% Ty
2 Bamb, 0—150 150—5200 2800 24.618x10° ARV : X
7 pamboo * g Sl 18
S 50 5 0 TE/INRUBEE B Y IR BERL A3 A1 , B RO L 1, T IR IR N BE SR 3 A1, 2 L(r) (IR B i K, B RS IR R,
ZIk ra

LCr) BRI RS ¢ e s [ RHAE NBE , LA s RV AIE JUBE b o 2k, B SR ik 32 S 508 Dk 55 , 2% 4 1 AL 2 A

4.2 Al P A Hh SR S A R AE

iz ] CrimeStats 3.3 #XF () Ripey’s K PRECH BRAK S MA-AE IS B Be i AT 22 ROBERRAE 2307, P-4 o3 A 45 5 DA
FIRAIE I, & 4 2 5, Ml A, BRATIE Rl pk o | 2 I SRR S5 W 2 [E) 78 /)N RUBE S L Y I A BE AL 7
Ay, PFBEA 2 18] RUZE Y Rl 1 3 T IR IR SR 70, A SRR B TR B o, B 228 st 58y #a T BE AL A3 A1, L(r) it
LR Rt 3 (A BE B AR ot o R AR 2 8l , B R — AN R I | 22 02 52 B 5 OWLBCRE L) R 73 A1 DX I8
M PTEC, (AR BRI, AT IR B TAE SR SE RO R 4T 25 18] 22 RUBERRAE 70 A, SESR A 4 o ] — A 0 1
LI 350 T X, AR IR 9 35 5 5 A 0 ol AR Ty 2 S AR 1) SR SR 0 M B 9 2 SR A i 22 T Tl — it
P RTEATF U AT AR 50 A% S, 2 B2 R Ry 2R S S e i s

http ; //www.ecologica.cn



16 1 BSEIR A M L AR 2 [R] 47 46 Jmg S 22 ROBE AT 5301
LAk iR bR EAILZI
600 ~ T ERNENBA 900 - g1 600 EERNEREA
300 600 |- 300 +
0 300 - 0
0
-300 -300 |
=300 -
600 —e00 - 600 |
-900 900 1 -900 |
1200 . s . - : s ~1200 s s
800 1600 2400 1200 0 800 1600 0 800 1600
600 - V&M RREBK 1200 &M RERAR 1500 - &M RERAR
900 1200
300
600 900 -
0 300 600 -
-300 0 308 B
~600 -300 -300 F
-600 -600 L
=900 =900 -900 -
-1200 L L - L -1200 - L L L -1200
800 1600 2400 3200 0 800 1600 2400 3200
900 Mk 900 Mm% 900 -

L, 600 600 600
7:;’ 300 300 300 |
= 0 0 0
S 300 -300 -300
d
T -600 -600 -600 |
~
-900 -900 -900 |
1200 77550 1600 2400 3200 4000 4800 1200 450 1600 2400 3200 4000 4300 71200 77360 1600 2400 3200 4000
1200 2400 900
900 LS L A% (7=
1800 |- 600 -
600 - |
1200 | 300
300 r 0
0 600 -
L -300

=300

0
-600 A -600 |-
-900 —-600 : -900
_ , . . . . _ . . . . . _ . . . .
1200 800 1600 2400 3200 4000 12000 800 1600 2400 3200 4000 12000 800 1600 2400 3200
_ 2z ialn
1200 - 3% 1500 - e ] I!Eﬂﬂﬁ%
900 900 I Spatial distance(r)/m
600 308 L
300 300 [ L%k
0 -900 | —— %
—300 -1500 |
‘ggg 2100 [
-2700 |
_1200 1 1 1 1 1 _3000 1 1 1
800 1600 2400 3200 4000 0 800 1600 2400
23 ] B B 25 R B B
Spatial distance(r)/m Spatial distance(r)/m
4 AEREZWHE Ripley L(d) 3885

Fig.4

4.3 RIFIBKS 5 H SV SR S A
i CrimeStats 3.3 HF(K) Ripey K 5REO6 45 25T SRR THRHERT 22 RUBEAR T 404, T AR45 SR 40 S,

The Ripley L(d) index analysis of forest landscapes in different development stages

6, M 5,36 a5 FhAR MR ULAY KA LR AR N T AT AR 5 2R BRpR St LAY 25 8] 22 ROB S R
MEHEA—F, FUR A [E] A5 AE RBE AN AR RALBEAN [A] , AT I bR A N ARSI A A% S A S5, e o e i AN
TARAE 460—1860m i Bl AT I T — ISR 10 SR B 06 i ol I AR N BRI 257 2 ) RUBE R 38, B ML 20 A 5
R AL SN e, LA RSR AR S , AT N TARAE B A7 U Bl PN 49 il DA BEATL A

http ; //www.ecologica.cn



5302 LA E = 35 %

K5 TRKRHFMRFNES REKRFHE
Table 5 The multi-scale clustering feature of forest landscape in different age classes

BHLA A X TR SR A X ]

FOUZET LS| The range of The range of Liji ifﬁc LRI/ m
Landscape types Age Group ‘ Réndf;m ‘ ga-ther-ing ceale/m Gathering peak
distribution/m distribution/m
B SR A AINEIIN 0—150 150—3200 1790 —
Evergreen broad-leaf forest LRNZN 0—90 90—2800 380 1120
EALZIN 0—280 280—2000 620 440,540 .,1140 1680
PN TN FAINEZN 0—240 240—3600 1400 1340—1870
Deciduous broad-leaf forest LR 0—620 620—3200 950 850—1150 F1 1540—2430
EALYN 0—210 210—2400 1150 —
#AZ& Ofpine FAINEZIN 0—140 140—4800 1600 2170—2550
BRNEZIN 0—190 190—4800 3600 3000—3690
EALZIN 0—360 360—4000 1500 1350—1650
#22& China fir AN 0—135 135—4400 1840 —
SRNEZIN 0—140 140—4800 2100 1770—2290
EANICTN 0—150 150—4000 1880 —
12§ Bamboo FAINEZN 0—190 190—4800 2850 —
SRS 0—5200 — — —
BTN 0—5200 — — —

*6 AEMDHFEHR=UE REERFE
Table 6 The multi-scale clustering feature of forest landscape in in different forest types
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SO VNG The range of The range of ) . LRI
© Characteristic . X
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Fig.5 The Ripley L(d) index analysis of forest landscapes in different forest types
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