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Fig.1  The geographical location of the upper reaches of the Minjiang River
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Fig.2 The spatial distribution(a) and nationality categories variation (b) of mountainous settlement

ecological niche in the upper reaches of the Minjiang River
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Fig.3 The spatial distribution of vegetation habitat suitability(a) and its class (b) in the upper reaches of the Minjiang River
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Fig.4 Distributions of lacunarity index for mountainous settlement ecological niches in the upper reaches of the Minjiang River



468 Hh H

B2 374

INo ZRIEAESAIE TR 1 180~3 200 m
TR, EEA T L% B s i T R X
A2 Ll b Ay 43 A5 T ARG 351.24 k', [ 2R
75 LE AL U5 18] Bt B2 8 2R 51,061, % R A )
6 ROBE BB SR AIG, 25 ) o0 S e/ N SR TP A 7
P2 860~3 280 m AYURYT T i 43 X, 47 B KR
PATE B R S
3.1.2 Ll DX SR TE A 2 A0 ] Bt i A

22 K DL IS AR 1 X SR 9 A A A7 ] i
YRR 28 R I - RIS 1L X Rk A TS
LA A SRR R 2 (R 1), FER N

1) %RV A A B I BB AECR 0.949, 25
) SRR BAR , T2 T2t X, A 4 v
AN FEARTCRE KR IETE BT, 88.9% 11 5 ¥4 1= A7 1h1
BUNF 4x10°m’, N & ISR FE NG BN &
Iz A8 @AV, R AR e S L b O SR V% £
Rt FERFHOR I RE A SAN/DN

2) FEMGERTE AN BB LEECH 0.942, 25
(i) 3R e P L e e SR 75 A A i v, BB AR TR
W XA A X, X 5 I8 15 R AE TR A
FA Ko R, FEMWAE X — DI Ja A D7 A&
o7 P PR RO R 38 K A v A 7 g IX I
ARG L DX b SR X A8 T ), (3 AR, T 45
Al WX, kR )32 21 H AR IR B RR
il 35 B AETE S R D, RBOR R R R R %
R BAARTEE D | R DB PR AR R ) SR Y5 A=
PO IVA [ NS

3) DU SR IE A0 B 18] B EE 4E %R 0.960,
2 MR RAR, FE AT 1 600 m LLF (43
HX, HohZ 5BREHMULFE TN ERSA
Ko DUGRTEHEBAE PR/, 88.3% M Vx4
P TE 1.4x10°m* LT, He b 2 A B 2 10 2 7
2.3x10~4x10°m’, B JIX — o3 A 48 Jm i SR IR A
YT b I A BRI, Y A B, LLARBE I | 35 BN

ST S FF A A e R A b AT T s ok
BRI RIE AN

4) [GERVE AL A R B AEECH 0.889, 2%
) SRS v, Pl TR YT 307 X s B A e v
TR AR 558 1o 110 1 D b 0 XA B T 44 i b
FERA 35 G & KBSV, i LA T b XA [l
RIE A A K, H R VR BAHRT R, R
BN 1 667 4~ J % A 257 1 18] B 2 4500 0.946,
HAEA S TDUR 5 15 R v AL AL Z 18], 25 ] R 7k
PR
3.2 INXRBHEADLGHEBPEREEHRR

Ly DX R P57 T LR I R R 08, R KLk
N5 BRFEM B SE S R o A b Bl
R AR RN S - 5 R S R R AR
25 (8] B IR AR o 22 7K1 DL s 764 ) s
PR IR « R R A 257 B TUAT RS AF 5 F ke 2E 35
TR A G B (R 2) .

S ) G I I 5. Y2 RO VA 1< i B k- M= K e
FEECIE 0 £ 2.816,2.622,2.529 .2.644 , £ %L
A e T ISR AR B B PR IX (1 3) 32 X
RSP U E R A A R GRS Dhhe , B an /K J5 3
FELEYAE T R RS A A, R IR
UL X AR RIS T, 1 R AR A B
P X 3253 A 78 1 PR JE LR 2 100~2 800 m B
1300 m LAF 38 B A9 A0 A5 R RN 3 Re e HaE
R AR, A B 28 A O VR R R A
M I 2EAE 0 A 5558 BRI A T 2 800~3 600 m, K
U ) S SR RN - 3RS PR B A O 3 A AR B AR
K, MBS BN AT R SR
3.2.1 IR AN RAE

1) [ R A2 A7 AR A A A 33
B P BRI 43 1 R 0.616,0.632, T AR 5 JE K i
LA A 358 3 B R 14 I i B4 O, AR AR R B0
90.162.0.028

1 IIKIRIEAESALRIBR BT R P R SR LA R

Table 1 Fitting coefficients of lacunarity index for mountainous settlement ecological niches

and sampling grid sizes under different nationality categories

2 R5IsHY
I el U Il TR (1667 1)
6121 56.5 60.67 49.64 59.04

@ [60.38, 62.05] [55.64, 57.32] [59.83, 61.51] [48.81, 50.47] [58.22, 59.89]
0.949 0.942 0.960 0.889 0.946

B [0.936, 0.961] [0.928, 0.955]

[0.948, 0.973] [0.875, 0.903] [0.934, 0.959]




34 BRRAESSE  IRYT L L DX R AR A5 0 28 (B A3 AR R AR A 7S 469

2 WIRFEAESATRHE SEBAREE X R BIE R

Table 2  Fitting coefficients of geometrical features for mountainous settlement ecological niches

and vegetation habitat suitability under different nationality categories

WX R EAAL _— R
JIRGCIESR iz 7N - B I P53 BUE By TR RTE (1667 1)
g a 0.545 0.422 0.377 0.616 0.441
[0.491, 0.598] [0.390, 0.454] [0.303, 0.458] [0.384, 0.824] [0.415, 0.467]
B -0.00428 0.109 -0.0622 0.162 0.119
[-0.0937, 0.0828] [0.0463, 0.171] [-0.258, 0.101] [-0.243, 0.691] [0.0709, 0.165]
K a 0.588 0.444 0.366 0.632 0.464
[0.532, 0.645] [0.411, 0.476] [0.204, 0.441] [0.439, 0.837] [0.437, 0.490]
B -0.0775 0.0618 ~0.0389 0.0275 0.0728
[-0.173, 0.0172] [-0.00220, 0.125] [-0.203, 0.116] [-0.384, 0.445] [0.0260, 0.121]
Fe KA a 0.590 0.610 0.455 0.481 0.601
[0.541, 0.641] [0.580, 0.641] [0.367, 0.544] [0.160, 0.747] [0.574, 0.627 |
B -0.216 -0.210 0.515 -0.336 -0.202

[-0.303, -0.135]

[-0.272, -0.152]

[0.311, 0.717] [-0.912, 0.352] [-0.248, —0.153]

2) JHOB R VE A AT A A XA B AR B
HME I R A R, B S5k 0.545.,0.577 , L
FEURI A B A B AR 5 R PR Y 1S I /)
(-0.004.,-0.078) .

3) EWERIEASA AR A e iE
B (R BBURRAE 43 591 A 0.422 . 0.444 , L 1 AR & 4
I 3 A B P 1R T 3 K, AR Ak R B
70.109.0.061 8.

4) PTG SRV A A A7 TR ) AR B A B
BB 23 59104 0.377 .0.366, T AR I K Bt AT B
AR B S BRI RS INT R N (<0.062 ,-0.039) .

322 INIXRVEABAIUT R I FERE

1) FERGEIR I A A 5 TR Y L 38 XA
Bl AR B M I R 0.610, A A R S 1
FRURY L %6 Bl 5 FE 8 A 5 3 B P 8 185 i 98 /s
(-0.210).

2) R R RSN S AR LR X E
Bl AR B M I R 0,590, HEHK S AR

Ll 2 it 2 L 2 B3 B PR ARG I T /N (-0.216) ¢
3) GRS AR A R 5 AR H XA
Bl A B EE A U R 0.48 1, HEIHK SRR
Fb 2 Bt 2 L 2 B3 B P ARSI I /N (-0.336) ¢
4)  PUBRRIE AR S H A HRx
Bl A B3 EME A U R 0,455, HEHK ST
Fb 2R Bt 2 L A B3 E P A RS i K (0.515) ¢
Ly X R 5 A A TUAAT R AR AT AT &2 22 A B 1Y
THESE R N 1 667 4B VE AL AL
S T 5 TR A L3 X A A B A R )
JEAE (0.601) S B4k #5 (-0.202) , 5 IETHE AR
X R A SRR Z R RN EAE T e R V%
Az A5 A AR A ST IR T L Ll X RIS B 7
A T - 98 - - [0l £ R R A A XA b 56 R A5
AT B, SR A SR VA A A AT
P IBPNLE IR R I X R AR
25 1) 43 A REAE BRI 8 . RIS AN 1L X
4 A 2SN[R B E 5 5O6T SRAE: PN s R 0 )

F3 RESEER I X RIS B AR R

Table 3 The effects of nationality categories on spatial distribution features of mountainous settlement ecological niches
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Spatial Distribution Characteristics of Mountainous Settlement
Ecological Niche in the Upper Reaches of the Minjiang River

Fan Min, Guo Yalin, Li Fucheng, Wang Qing

(School of Environment and Resource, Southwest University of Science and Technology,

Mianyang 621010, Sichuan, China)

Abstract: The settlement ecological niche is the basic element for studying human-land relationship in the
mountainous area, which could reflect located spatial position of the settlement vertically along the mountain
and resources space available to the settlement for sustenance. It is an effective approach of studying mountain-
ous environmental change and how the human adapted to its change by revealing inner mechanisms about spa-
tial structure of settlement ecological niche and vegetation habitat suitability. Based on the spatial distributions
of mountainous settlement ecological niche of individual nationality categories and vegetation habitat suitabili-
ty in the Upper Reaches of the Minjiang River, this study quantified the affect of nationality category on spa-
tial distributed characteristics of mountainous settlement ecological niche by use of Fractal and Bayesian Mod-
els. The detailed results are as following: 1) The values of lacunarity dimensions of Tibetan, Qiang, Hui, and
Han nationalities settlement ecological niches were 0.949, 0.942, 0.889, and 0.960, respectively. The maxi-
mum value of lacunarity dimension appeared in the Han nationality settlement ecological niche, and indicated
that its spatial cluster was lowest and spatial differentiation was highest. The minimum value of lacunarity di-
mension occurred in the Hui nationality settlement ecological niche, and indicated that its spatial structure was
highest and spatial differentiation was lowest. It also suggested that spatial distribution of Hui nationality settle-
ment ecological niche possessed closeness characteristic. Meanwhile, the lacunarity dimension of all 1 667 set-
tlement ecological niches in the studied watershed was 0.946, which approximated to the lacunarity dimension
of Tibetan nationality settlement ecological niche (0.949). It indicated that the spatial heterogeneity of Tibetan
nationality settlement niche played an important role in the spatial differentiation of all mountainous settlement
ecological niches. 2) The average values of vegetation habitat suitability index of Tibetan, Qiang, Han, and Hui
nationality settlement ecological niches were 2.816, 2.622, 2.529, and 2.644, respectively, which revealed that
the harmony between spatial distribution of mountainous settlement ecological niche and vegetation habitat
suitability was high. The sensitivity of all 1 667 settlement ecological niches in the studied watershed to vegeta-
tion habitat suitability (0.601) was close to that Qiang nationality settlement ecological niche (0.610), which in-
dicated that Qiang nationality settlement ecological niche can reflect the whole geometrical characteristics of
all settlement ecological niches in the studied site. 3) Nationality type significantly impacted on the spatial lo-
cation, scale, and pattern of mountainous settlement ecological niche, which led to stronger spatial differentia-
tion, and clearer geographical boundaries of Tibetan, Qiang, Hui, and Han different nationality settlement eco-
logical niches. In summary, the study on quantifying of mountainous settlement ecological niche in the upper
reaches of the Minjiang River could provide the data support for spatial reconstruction and ecological construc-
tion of mountainous settlement. The proposed research framework in this study could be extended to other co-

existent area of multiple nationality categories to identify spatial distributed characteristics of settlements.

Key words: mountainous settlement ecological niche; nation category; vegetation habitat; suitability; the upper

reaches of the Minjiang River



