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Abstract: This paper uses the example of the Qianjiangyuan National Park pilot (QNPP) to construct an
indicator system of farmer livelihood assets based on the sustainable livelihoods framework. The spatial
distribution and agglomeration characteristics of farmer livelihood assets in QNPP were next analyzed, and
the entropy method, cluster analysis, and spatial autocorrelation analysis were performed. The results were as
follows: first, the livelihood assets of different types of farmers followed a gradient of non-agricultural
households > concurrent households > pure farmers. The human assets, social assets, and physical assets of
non-agricultural households were more valuable than those of concurrent households and pure farmers.
Second, asset classification differed significantly among the three types of farmer households. Pure farmers
had a greater quantity of primarily medium and low assets, while non-agricultural households had a few
higher assets. The levels of livelihood assets were closely related to livelihood activities. Third, the spatial
distribution of household livelihood assets belonging to farmers highlighted an increase in asset
concentration from southwest to northeast. The livelihood assets of the Hetian Township were relatively
balanced among the three groups, whereas Qixi, Changhong and Suzhuang townships had imbalanced asset
distributions. Fourth, the distribution of household livelihood assets was consistent with functional position
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and management intensity in different functional zones. In addition, natural assets were significantly spatially
autocorrelated while all other assets had no significant spatial autocorrelation. Finally, based on these
findings, suggestions were made to improve the livelihoods of the farmer households in the QNPP.
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Table 1 Indicator system and weights of farmer households’ livelihood assets in Qianjiangyuan National Park pilot
BORRA iR R TR A HbRE
Asset type Indicator Interpretation and assignment Weight
NI FERBEKF SCE iteracy (0), /M Primary (1), ¥ Middle (2), 0.069
Human asset Head of household education level =R/ Senior/ Secondary (3), KZ:/K% College/Junior (4)
IRERI Vi d @) Healthy (3), —f% General (2), %% IlIness (1) 0.132
Head of household health level
FKEENYIZLE Family per capita education /= P& i 2 B H /K- FH41H Average education level of members 0.054
357 )11 Labor ratio 557 8 T3 N FRBE S N VA L A3 01
Ratio of the number of labors in the household
REHFZHA Craft technology #H No(0), A Yes (1) 0.344
ST B i Al WA No(0), 4 Yes (1) 0301
Agricultural training
HARBEAR HbHb A (57) Cultivated area (mu) SE R AT B A A bt T AR 0.056
Natural asset Actual arable land area
[7e] . T A (A7) Garden area (mu) A48 F e A 25 [l 0.062
Orchards and tea plantations
R T AR (FT) Forest area (mu) A7 5 AT PR 0.074
Own forestland
#HHHL & Cultivated land quality 1R Worse (0), Z Poor (0.25), —f#% General (0.5), #f Good (0.75), 0.166
RAF Well (1)
[ 5 & Garden quality 1RZ Worse (0), % Poor (0.25), —#% General (0.5), % Good (0.75), 0.287
R4 Well (1)
MHLF = Forest quality 1R# Worse (0), % Poor (0.25), —f#% General (0.5), % Good (0.75), 0.355
R4 Well (1)
LUTRAES G A Housing built up area (m?) <50 (1), 50-100 (2), 100-200 (3), > 200 (4) 0.186
Physical asset . o s 0 2 <5 (1), 5-10 (0.8), 10-20 (0.6), 2030 (0.4), 30-50 (0.2), > 50 (0) 0.554
House construction period (year)
JL B R A BIWA RN, 1 #E. . B FESEEE Number of chickens, ducks, 0.118
Livestock per household geese, pigs, cows, sheep, etc. in each household
FR S5 I B A "BFWANRE. BEIEE. B, BkE. Rl SiHEE 0.057
Material assets per household The number of cars, motorcycles, computers, refrigerators, washing machines
and air conditioners in each household
SRR R 1R Worse (0), Z Poor (0.25), —f#% General (0.5), #f Good (0.75), 0.085
Infrastructure satisfaction R4F Well (1)
LRI A IREEE BTN FHEB & B Annual cash income 0.034
Financial asset Annual household income (yuan)
DY Loan asset J No (0), fi Yes (1) 0.396
SRS T EFERE Convenience of loan  J5f Convenient (1), —#% General (0.5), A~J7f# Inconvenient (0) 0.291
REHBUF#MNE Government subsidies 4 Yes (1), & No (0) 0.279
B A BB IAAT & VEH Rural cooperatives 75 No (0), /& Yes (1) 0.226
Social asset xS AE R (E I % No (0), & Yes (1) 0.24
Relatives serve in the government
FKEREAMRE RS 7 No (0), & Yes(1) 0.308
Village committee members per household
AR NSk < 2,000 (0), 2,000-5,000 (0.25), 5,000-10,000 (0.5), 10,000-20,000 (0.75), 0.126
Annual exchange fee (yuan) > 20,000 (1)
45 H Wi 2k < 30 (0), 30-60 (0.25), 60-100 (0.5), 100-150 (0.75), > 150 (1) 0.1
Monthly communication fee (yuan)
Xi’j = ZIJ +5 (2) Xi’j
ij = 3
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AT E . A FRIRE L, BN . R, A
W 72 A1 F SPSS I K-means {1 58 25 1E AR VT 8 [ ¢
A 12204 4% R 19N T BUR B % 4R 5 5 (A) A 2%
DA TF R ARATER K, mRBE. T B
=R BEARMBERETMEE P, BARE
SN, AR B BRI .
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25 [a) A 5% 23 A1 o] DAB 7R AS [RIFE AR [F] — A8 &
() 25 18] A3 AT S5 4, G565 40 0T b DX 75 EL A A o
(EEmASE, 2018). #F[A] EAHIC #1447,
R4 J 2 [B) AR DG AN R 3B 25 (0] FAH DG AR af i H
FHOCH FMoran’s 142 J5) JRBRFRHIGRAE, 7300 2% 1) 5%
BCEEMZE R, R m AT Rt &
Local Moran’s |5 KRBAE TR EERIR, HT oA
[ 72 ) o7 B 1) 2% ) A R 0% R (158, 2014).

ASCE T ArcGIS 10.3F 414 J5 1 AH R,
S ARTT YR K A R P RA TS A R ER
4 RS A F AR SCHREGEAT IR . 1 > 0, BERHAHARHE
X @ AL, 25 18] /0 AT S B v A A A, B IE
FHIHE; 1 <0, ULRAAHAR LD 1 2= 5 Kk, BB &
RS Y, A ME&IET0, JIAR
AN XS ME T B AT IR, TE1%I1 35K
TR, Z() I ZERHE K T1.96, % B2 A S B3
Z(NAbT-1.96 21.96 2 [H], R BH=F (8] B AH R PHEA B
F(E/MESE, 2015)
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oo RS X SR I AR A IR, 0 AT Th g
X, ATEEE MR BRI, AR T RS
JE (7K 5% 745, 2015), T mfe. HHURIHSEA, &
SRR B R SR B AT S, BRTL
BEZRAE S ORI X ASREX. FEE
N X FL SR X A4 Dy REIX (EI1), 0 R XA
PR EATAT A SR il, ARIT IR A =& B
31, AEBRE XS S I R RS /N E /NI &
v AR ST B0 R R s X AT el R
BE. X5 FHEIRE; AR X R XA
FE RN R MRS BT (E RS, 2017; A&
&, 2017). MRAEFEAETE IR X, XA E Dy REIX
R PVETHRARBAT W SN . R RFEARRN I
O RPIX

3.1 RP%EFERTEMN

i A X (7) T EERITIR E 5KA [ 2204 - Al
ANTFLAR P2 B (1) FOR AT BEAR B (LC) R A i
(A7) o BRILUF E Ko [ A F7 A oF B AR 35K
2.208, Hr, NJ1#A(0.615) > #:£:%54%(0.466) >
Yoo 95 4(0.417) > HARTEA(0.379) > &b B A
(0.331), F W] N /5 o5 A £ F Al . F) H SPSS 1
K-meansZ& 2R Hridixd 4 AR T AR i s gk A7 4 28
I3 NEL, Ar < 1958 NKHE =, 1.958 < Ar<
2.589 R ) Ar > 2,589 KA A . g2t
IR, AR PR B AT R AR S R o I R
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118°10'E

118°20"E

29°20'N 1 29020' N
Eo° FEZS 55 Sample point
O fTERAR
Administrative village boundary
FEGEFI X
Traditional utilization area
WA R X
Recreation exhibition area
EBREX
Ecological conservation area
ORI
Core protection area
0 153 6 9 12km
L | I | | |
118°10'E 118°20'E
El $HTRERQEFERS XIS XE
Fig. 1 Functional zonings of the Qianjiangyuan National Park pilot
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Table 2 Classifications of livelihood assets of different types of farmer households
Yk it E NS S R B B IS TRIRIRE ISYuk i
Household type Total assets ~ No. of high-capital No. of middle-capital No. of low-capital Total households
household (%) household (%) household (%)
4l F Pure farmer 2.085 6 (15) 16 (40) 18 (45) 40
el Concurrent household 2.177 32 (25) 53 (41.4) 43 (33.6) 128
JE4& ) Non-agricultural household 2.374 17 (32.7) 23 (44.2) 12 (23.1) 52

A F1% 7% Human asset

oA

Social asset

HRBA

Natural asset

VI A

Physical asset

SRBEA
Financial asset

—e— 4lif& J'' Pure farmer
—a— ol /' Concurrent household
—s— JE4& ' Non-agricultural household

E2 ARRPEEEHZADH
Fig. 2 Distribution of livelihood assets for different types of
farmer households
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REX AR KRB = ONE, B b Hul i 1582.8%,
R T F BN 17.29%; i R R R X B PR A
ST, K R R B BT B AR A R
37.2%. 34.1%AM128.7%; LGt HFHX h &t £,
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32 RPEITEATEFHESHT
321 EMFE

F) F SPSSI) K-means 5 8 43 #1126 547 BUR A
FUAE T BEARAT RN 7, R o b e A2 B an &3
FoR, SATEUR A A AR R WL 3, ARHE 5T
HBCA H BB T B A [ B 5 = (A

AN BFALR

Human asset level
[10.478-0.560 %Ik Low 2
[10.561-0.694 H14% Medium Suz
I 0.695—0.776 %575 High
0255 10 km

SEL I Hengzhong
. pera S~ iz
o Financial asset level
beprf [ 0.169-0.258 #I% Low

[10.259-0.430 1% Medium °

Maotan I 0.431-0.593 %7 High
0255 10 km

B3 #ITREXRAEEHRSXRAETTEARITEHE

HARBEAER

Natural asset level
[ 0.262-0.348 Bk Low P
[ 0.349-0.442 145 Medium  Suzhnang
B 0.443—0.513 %75 High
0255 10 km

BLBREAY Fé@g o
Llyangtum' ZE;%::

MERARER
Social asset level
[10.215-0.350 %% Low 3
7 0.351-0.552 H1% Medium °
B (.553-0.686 %7 High
0255 10 km

M AT B A T B A e B J L A Rk oy 4 R
KE, b, BREME FHN AT AL EHA
B =, ARSI, A BREG. MR, FFE.
RGN BEMNEA LSRG, EEMTREZ; FE
G A EHHEL AR R B /A E
ke BRI AR B RS, BUTRUR,
R T IR R (GRAMNAR), s E BRI
MNPE R 17 AR A 32 18 1) A R

FATBOR A A T B AR 1 55 90k 73 45 R AR W
ey, iR AR, R B R Rk
BN TS JE T 2 M AR s = A, BT IR
B, 544.4%; K. Jebt. HER. FHR. BT
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f51135500; it BABE ., EASFIE A= 1
WAGERS). BRI, fTH 2 AT BAERE &
B, FREEL KIUL 2 MR A T BT A TS A .

VI EBEA SR

Physical asset level

i’ []0.202-0.316 K Low

i [10.317-0.468 H1%5 Medium
I 0.469-0.573 %% High

0255 10 km
S Y |

AT A BB

Total livelihood asset level
e, [ 1.958-2.188 2K Low
ang_ [12.189-2.363 H14 Medium
o I 23642750 % High
0255 10 km

Fig. 3 Evaluation of households’ livelihood assets in Qianjiangyuan National Park pilot
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Table 3 Classifications of households’ livelihood assets of each administrative village

BEARAY Asset type

f7ECk Administrative village

ANSTBEAGR =R Lack of human asset

IR, DRV, PRGN, SRR, A, BPA, S

Gaosheng, Renzongkeng, Kukeng, Suzhuang, Shangcun, Xixi, Xiachuan

E SR %A Bk =7 Lack of natural asset

wHEA, B, B, SRR, RA, B, RS

Gutian, Xiachuan, Tangtou, Suzhuang, Yucun, Hengzhong, Kukeng

MR FEAERZ A Lack of physical asset #HK Yucun

SR% AR =R Lack of financial asset

BESRAS, BRFER, EAEA, RN, ST, 2B

Tangtou, Xixi, Liyangtian, Renzongkeng, Gaosheng, Zuoxi

e BABRZ M Lack of social asset
ZREAGRZ A Multiple assets shortage

FEHRS Zuoxi

IR, ARG, PRGN, JREEAT, BRPOA, A, A, RAY, A

Gaosheng, Renzongkeng, Kukeng, Suzhuang, Xixi, Xiachuan, Tangtou, Yucun, Zuoxi

BRI AR Reasonable asset allocation

FRNS, BN, ey, MR, HTYiR, BEA

Qixi, Lulian, Longkeng, Tianfan, Zhenzikeng, Maotan

x4 BITERRPETESHF

Table 4 Levels of households’ livelihood asset of each administrative village

TR EER
Administrative village Township

ANIEA HARBAR

Human asset Natural asset

LUTINAES BB TR giALE  HE
Physical asset Financial asset ~ Social asset ~ Total assets Rank

& Hengzhong JRH4H Suzhuang  0.651 0.340 0.521 0.552 0.686 2.750 1
BB Liyangtian FHEEH Qixi 0.694 0.513 0.530 0.224 0.630 2.590 2
H-TY0 Zhenzikeng  KHLZ Changhong 0.648 0.398 0.398 0.593 0.467 2.503 3
&} Shangcun FIZEE Qixi 0.541 0.460 0.573 0.306 0.484 2.363 4
FEE Lulian il % Hetian 0.646 0.442 0.508 0.326 0.419 2.341 5
FIBY Tianfan fifH % Hetian 0.632 0.468 0.488 0.328 0.421 2.337 6
Fi& Qixi SR Qixi 0.776 0.512 0.412 0.277 0.351 2.329 7
&4t Longkeng fifH £ Hetian 0.589 0.428 0.393 0.343 0.552 2.305 8
F£1H Maotan J3E4H Suzhuang  0.693 0.414 0.385 0.344 0.451 2.287 9
JEJt Kukeng K4 £ Changhong 0.526 0.348 0.468 0.371 0.476 2.188 10
JEi% Zuoxi TR Qixi 0.749 0.483 0.446 0.258 0.215 2.151 11
W Gutian JRFEAE Suzhuang  0.611 0.262 0.455 0.292 0.445 2.065 12
{=%25% Renzongkeng FFiZ%H Qixi 0.494 0.480 0.404 0.225 0.456 2.059 13
PR Suzhuang JRH#H Suzhuang  0.530 0.300 0.416 0.312 0.489 2.047 14
B Xixi JREESE Suzhuang  0.543 0.430 0.454 0.171 0.423 2.020 15
AF Yucun JRHE4H Suzhuang  0.689 0.315 0.202 0.304 0.485 1.995 16
f&3k Tangtou J3FE4H Suzhuang  0.637 0.296 0.431 0.169 0.461 1.994 17
#)Il Xiachuan K4 £ Changhong 0.560 0.273 0.317 0.430 0.387 1.967 18
=7+ Gaosheng fifH 2 Hetian 0.478 0.380 0.435 0.257 0.408 1.958 19
25
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MAETFE AR B ERE, FADEES X 2HAES
REX(2.175) < Wi E/RIX(2.271) < fEGHMHIX
(2.277); WFRE IR X I B AR B AR AR 5 (0.438), 14t
FIH X k2. (0.412), “EFRE X &K (0.349) (Kl 4),
XETR PRSI E XBURE B4, 8 TR
f B LR | R D

MEARTRE, RN E R AR )
JREAR T, VA 6= SR X 4/t
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[ O &AM FX Ecological conservation area
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B £4 X Traditional utilization area
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Fig. 4 Distribution of farmer households’ livelihood assets in
different functional zonings
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Table 5 Spatial intercorrelation of households’ livelihood assets

A% A Livelihood asset

Moran’s I#6%¢ Moran’s | index

FruEfbZ()(&Z 1 = 0.01) Sandardization

AJ7% A Human asset -0.012
HER %A Natural asset 0.480
YR %A Physical asset -0.227
LREPEA Financial asset ~0

#2254 Social asset 0.053
FAE A Total assets -0.207

0.193
2431
-0.859
0.268
0.542
-0.707
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