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Remote sensing imagery—based villages natural resources
and the stability of rural households’ livelihoods
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Abstract In order to explore the sustainable development of farmers” livelihoods in mountainous areas and
its influencing factors, we relied on the sustainable livelihood framework and combined village natural
resource data extracted from high-resolution remote sensing images with rural household survey data. We
analyzed the levels of livelihood capital and livelihood stability among rural households in the Wumeng
Mountains, measured the degree of coupling and coordination between the two, and explored the factors
influencing the degree of coupling and coordination. The findings reveal that: 1) The average level of
livelihood capital among rural households is low and its structure is unbalanced, and the livelihood stability
overall is at a medium level. While rural households” incomes exhibit a certain degree of diversity, there is

also a strong reliance on a single source of income. 2) The overall coupling coordination degree between
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rural households’ livelihood capital and livelihood stability is low, which is characterized by a harmonious
yet lagging development of livelihood capital. 3) The coupling coordination degree between rural
households’ livelihood capital and livelihood stability is influenced by multiple factors, and the
manifestations of these factors vary significantly under different terrain conditions. Based on this, this study
puts forward policy suggestions from three aspects as follows: Optimizing the livelihood capital structure of
farmers, strengthening the diversification ability of farmers” livelihood strategies and using remote sensing
image technology to strengthen the management of village natural resources.

Keywords remote sensing imagery; livelihood capital; livelihood stability; coupling coordination; Wumeng
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Fig.1 Analysis on remote sensing imagery-based villages natural resources and stability of rural households’ livelihoods

BT R ELE AT SR AR IR .

B 1 fl A A AR BB PR TR
R TR E MR Z IR AFAE R A PR R G 2R o

R 2: A [ #2105 B e P AR E AR 5 AT
R A PR AR DM E B 52 ) DR SR A A B 22

2 RAESHIEFRE

2.1 HERER
2.1.1 ATE B RIRIEAF

R4 32 B R 1R B M 5 52l X AR B B RE
fiE, N HBTE 45 48 K B8 U8 L 4 Hb e IR A B ¢ U RN G
% 22 38 F L AF 5 A 5 TR TR B AR B IR AT B
4 GB/T26424—2010¢ £ AR 7% U5 B ) 15 11 98 ¢
BARBARY X — RAE AR HIE 5007 T 1 948

R B M0 A 8 S " AT 0 2 S 1 RN U
5" LT B Bl 5 55 9 2 KR W Oy 6°~ 157y B
Hb 5 55 G0 3 AR YL 16" ~25" 1 BF b 5 55 R 4 RoR
Y BE g 26°~ 357 A BF b 5 45 9% 5 KR Bl 36° S L
BBk . B 50 X F AR BRI E B
W1,
2.1.2 A FAEAR

B M P 288 SRR AR B R A AR BT A
AR AR T REZR 0 A A FE A SR BEIR A A - A
GEARHE . HARHL, 7ER 7 AR BEAR I B rp e AR
M st T BB TG BRFE AR L A K T 28 SO K dh 3
AR B AR BEIRUE ACE B L K B 3 e B
K I i A 4 AR AR P AR BEA SR B . AR
A TEBEA TR bR e 9 X AR IR 2



222 Okl Ko 2024 4F % 29 %
x1 NEBARRIERER
Table 1 Index system of natural resources in villages
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Table 2 Index system of rural household’s livelihood capitals
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Table 3 Index system of rural household’s livelihood stability
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TE D NHEA UM LA AR T BEA LS AR TR e 1 o
Note: D is the coupling coordination degree; 1.CI is the livelihood capital ; LST is the livelihood stability .

2.2.4 Tobit#E#
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22 R AIE A R 28 I 2 5 70 3E A7 18 G AR L ) 43 2%
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TERCHE | AL 35 1 3 W IR 5 b 45 14 COAS [ 2 B 4
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3ol T AR B 523 L AR PR 26 5 R il AR ML {F S
DA S 15 B4 .

AR PR A B Ok R T BN I 28 K AR gk (0 R R
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Bl A5 T P2 o BF ST A BN TR B R4S TR &
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CRR MR U5 R R 352 T 9 2 B R LR ) O 1 ok B 4
RAFRIHLE W A FE 43 R ~F SR CLABE b 3
FEE 1N IR D (G2 AT CLUBE M B S 9 2
Sk ORT D FUENE R CLABE M 39 B 25 90 3 Sk = R
FED 43 B AN [a] 3% B2 2% 1 ) 0 e P AR o S AR e
PERY 22 5. 7 AR A AR AR T I A BE S
o CLARE Ml 33 5 45 2 4 2 0 R D B DA B R

3 #RE5HW

SR G W RVERL AR A A RS E M KRR AR AR P Y
WA K- AT 3 2 G 25 R R 5 — R
2021 4E N 4t A58 Ry 12 240. 73 70, b ifE 25 0
1 558. 534 JC , 5 /IME A KAE 43 1) 8 400 JT
19 82570, HE RSt R A 2021 4F 4 E & A R
AN¥ ] LR AN 18 93178, S4E & P Ak
ATKSEFH B BEA AR P N BT A K S ATSA 22 858 i
H WA 1Y 2 BORR E # m , oR AR 1 2Z ) & U5 AR
BUAH 2238 K o MR TR BT (33 ) 25 1 R Ak 7 N3
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2B VBEIRORE AR PR E NI
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NSl AK e o 38 2 FEAR PR K R 454
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3.1 RPETREANUNELERS SN

T 6 A TR AR M B LS R Rk
FUETH R A E R N 0. 087 9, £ W 52 11 K 4 p
AR A BB BAR . B35 10 KA AR TR
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WARME . A REA KT FEARST T HE AR %
R 2 AP FIORE A% 00 17 1% 552 10 XN B0 s 5 20> A
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Table 6 Measurement results of livelihood capital

e 1

Ak AARBA ANNBA BREAR Ha®WA @A e

Number of  Natural Human Physical Social Financial  Livelihood
Household type . . . . . .
household capital capital capital capital capital capital
kil 800 0.0073  0.0074 0.0433  0.027 6 0.002 3 0.087 9
All sample
$i.ﬁﬁ 58 0.0054  0.0074 0.0367  0.028 6 0.002 5 0.080 6
Plain slope sample
72 5
%iﬁﬁ 379 0.0073  0.0076  0.0498 0.0194 0.002 2 0.086 3
Gentle slope sample
HEH 363 0.0076  0.0073 0.0376  0.0359 0.002 4 0.090 8

Inclining slope sample

MO TE] I 2% 15 B A2 3T A B AAOK B A
9 A T BEAS IR 22 S B/ o S R A B8 A BT
AR IRV A BT AR 3R A P 8 A T B AR RSP AR RS
B 5 3 AR PN 0 A A < il B AR OK T 22 S AR

N SR A P B A SR BEAS 5 HAb 2 28k A EE R
A o 5 58 1 DB b T AR 20 A7 R 1 i 3t XA
P AR R N % A0 i DX, N 2 v BB )
2 3ty DX R i 3t X SR B b B2 O (R N 8
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DARE e ol ARSIy AT A e A S N |
I, H ARG IR B2 A

MO TR M T 2 A5 R AT BEA B 45 4 7~ AT
A& BT A MIAL 22 AT 22 5 AN R H A e
B s NJTBEAS | H AR B AS R4 il B8 AR UK OF 22 S B
ANE AR . G AR ) R AR B
Hobi e R, R Ak 2 54 s A AR BEA M T
AR 25 A K HL S HE R B 5 4l A o b A
& o ARHRE AR = Wy B8 A R4 22 B A KK 22 S B
/NEE B s A AR BEAS R T BEAS AP 22 AN
KHE A BN SR BEAS A7 A e .
3.2 RAEHREMMNELERS ST

R TR AT R RRE MR I 45 .t ax b

RE, G5 X R P AT RRE R I E R 0. 528 9,
A AR E ME Y P B K P Ab T SR KOE s AR i 2 R
T8 BORISC A Z2 R 14 45 8003 91 2 0. 060 9 F10. 153 1,
AL LA P Z R T a5 IS AR T i B
H1E SR B IR V45 B0y 3 o 0. 236 710, 078 1,
X R WA % B — IS P RO P R

MR G H T 25 40 4R P AR R e T, P 3R
A A TR E YRR B S ME S 0. 590 4, SRR AR
FRYAE TR E PEHE BCT B R 0. 516 3, RHER A
(AR TR E PE AR BT 34ME 2 0. 532 3. AR HUE 2514
AR AR TR E P22 RN PR AR P AR T AR
8 PSR R RO AR P G R A P i A AR
TEPERAR

RT KRPETREENUESR

Table 7 Measurement results of livelihood stability

P At Z R A 2 HE 1 WA ME B SR B IR
Household 5 8 RS 5 %1 841 AR E
T‘ Livelihood Income diversification Income Natural resource  Livelihood stability
ype diversification index index dependence index dependence index

il 0.060 9 0.153 1 0.236 7 0.078 1 0.528 9
All sample
?iﬁﬁ 0.063 6 0.174 4 0.266 5 0.0859 0.590 4
Plain slope sample
22 Yl
okl 0.059 1 0.148 3 0.2353 0.073 5 0.516 3
Gentle slope sample
FIH 0.062 4 0.154 8 0.2335 0.0817 0.532 3

Inclining slope sample

MAETT ZREE T A ZREVER P R A Y
R Z R PR AV 22 R PR AR RO d i, R O Rl
FHAC P GRS A O e (%, 3 5 A AR RE Pk 45 2R
AL DA A AR B DR AR L AT 2
P A P BRI PE T AR B AR P i K
& WS AR P B WA R AT 1T AR B DR AR 4 KR
AR X R W R A P B A T B T 2 i
A ZRENE S, AR T RS M d e, (E P B R e i
AN ML 5 F AR BRI
3.3 RPEWHFASETREGNBEHIES N

8N M BB N AR AT AR 5 A AR E
AR DRI O o AR AS O B S5 R A A
TR ST RE RS R IE N 0.673 6,5
PR BE A 4B 0. 439 8. AT UL R P AT REA S 4

THAREMERS G BB L B TR 5 AR TR E Py B
[ % Ji ok 5 S 1y IX A P A T AT 5 S T 2 3%
B2 T B A M AR TR E M B P 2 5 Bl 9 A
- DI R 2 2 Ohy B 5 Bl R Y R S 28 S 2R R O AR T
BEACHT G AL . ABER RS 144 DURAIE . X R 5
5 L1 XA P A A T B AS BTG A A 2 2 A A e, B —
A4 A 1 05 2 1] 22 R A0 A T SR I 0 FE AR T AT A 2k
YA — T8 B B IE 1) 52, O HL AR T BEAS (19 A7 8
JE B S TR AR E PR R SR TR R, A T
GEAS PN B b BT AR AT S B 4 AR R AT REL AR
JUHETT B AR SE K

MO R 28 18 T AP A TR 5 A TR 1
(RSB DRI B 45 2R, S 3BOR A  1F- S R B B
%, T 0. 60, Hodr 2 28 5 i) F- 35 1 & B2 1 i
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SMA TN J B A P2 > PR A P > R e
3RA P BRI PR IR S B 1 g V5 5 b LA T BEA T
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TG 1 B SR JRE s I A7 R ) LA T B AS S5 A
THRSE P R I A R A A AT H5 22 A J ) E PR
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Table 8 Coupling coordination between livelihood capital and livelihood stability

- e AR AL K »
N bk kbRt mam Do DA BRI
e e . - Coupling Type of o
Livelihood Livelthood  Degree of L . Classification of
Household type ) o . coordination coupling . .
capital stability coupling L coupling differences
degree coordination

S , , s
All sample 0.087 9 0.528 9 0.673 6 0.439 8 B A 1y ) 1 He T AR B i
$i.ﬁﬁ 0.080 6 0.590 4 0.597 4 0.440 8 B ORI AT BEAC S Y
Plain slope sample
Gk e -
i 0.086 3 0.516 3 0.6851 0.437 2 Vi A Tr 1 R AR A R
Gentle slope sample
R o R

0.090 8 0.532 3 0.673 9 0.442 3 JEB A P v A AR AR e R

Inclining slope sample

3. RAEWHFEASETRESHBEHIEN M

E=

R 97N A PR AR AT 5 AT AR E
A5 B B2 52 0 1 Tobit A Z5 5 . A REA [T 19
SORE P EZBEREA 100 WG KF X RS
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PR A R o PR T e T A AT RE B % i XU
g [0 1 J 0 S 0 2R O X AR T SR ) R AR
SEVEFIAE T BEA I B gk , TR ARR 1 AR T AR e 1

W ATE 100 BYGETH 7K b X 5 Bl 2 7 A=
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FUREAE TG SRR SRR T RS R . K
JE FUBEAE 100 B GE Tt oK1 X Rl b 8 2 7 20 3%
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TR BE S Tl BEA MY BB A B BUR L B T AR
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FAEATE 100 BGETT K- X R G P B2 )™ A
WERIE AR . ST A R Lok & PR AR R
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WA BRREZAEIRA, REPRE, EIHRAR
FBUA R AT B 2 09 A T BB, AT AR
EME B4R TE S — e i T AR R R AR i
A 92 BAE TR AR 5 A T AR E A 2 A Y R
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Table 9 Regression results of various factors on coupling coordination degree

GUR e ERA A O W R R A
Name of variables All sample Plain slope village Gentle slope village Inclining slope village

FE AR —0.000 5 0.001 2 —0.001 4™ —0.000 0
Household head age (0.000 3> (0.000 8) (0.000 4) (0.000 5)
FEZBETRE —0.003 2' —0.0015 —0.005 6™ 0.000 7
Household head education (0.001 6) (0.005 2) (0.002 1) (0.002 4)
et e AL —0.001 8 —0.244 0" —0.022 9 —0.000 6
Health risk (0.041 6) (0.133 4) (0.058 9) (0.058 8)
A 0.2156™ 0.186 0" 0.089 3~ 0.311 7
Income (0.027 3) (0.084 6) (0.039 8) (0.037 4)
K BE AR 0.008 7" —0.002 1 0.001 3 0.017 4™
Houseold size (0.002 2) (0.006 1) (0.003 0) (0.003 2)
NN EEES 0.012 7 —0.0359 0.037 17 0.007 8
Dependent ratio (0.011 8 (0.0337) (0.015 8) (0.017 4
B & 0.013 4™ 0.0152 0.022 0™ 0.009 4"
Non-farm work (0.003 6) 0.009 9 (0.004 5> (0.005 7)
i} —0.001 2 0.000 6 —0.003 8 —0.008 2™
Transportation (0.000 8) (0.000 6) (0.003 5) (0.004 D
Bz P4 —0.0115 0.182 8™ —0.020 7 —0.019 9"
Regular bus (0.007 3> (0.0257) (0.010 7) (0.011 O
A AEAE 0.008 0" 0.491 9 —0.004 0 0.014 6™
Cooperative (0.003 1D (0.106 5) (0.005 5) (0.003 7)
it 4% 3 11.884 6™ 128.100 4™ 11.150 3™ 14.262 6™
Facility agricultural land (2.2814) (29.723 D (4.484 0) (2.923 8)
b B —0.0011 — —
Terrain (0.005 3) — —

B H —1.592 3™ —1.941 7" —0.2913 —2.599 6™
Constant (0.259 9) (0.786 9) (0.379 5) (0.3554)
P 800 379 363

Number of household

TE A5 AR A RS o o o 005 RORTE 126 500 . 1026 fKF B 3%

Note: The standard error is shown in parentheses. ***, **and*indicate significant at the 1%, 5% and 10% levels, respectively.
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