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Abstract: [ Objective] To address the limitations of existing nature relationship index (NRI) in depicting the
human-nature relationship at the individual level in ecologically fragile regions, and their inability to identify

regional differences and key constraining factors, this study aims to reveal the overall level, spatial differentiation,
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major obstacles, and intrinsic trade-offs and synergies of farmers’ relationship with nature in northern Shaanxi.
[Methods] Taking NRI as a theoretical reference, the macro human-nature relationship framework was
downscaled to the individual farmer level. An indicator system of the farmers’ relationship with nature index
(FRND was constructed, consisting of three first-level dimensions, six second-level dimensions, and sixteen
third-level indicators. Based on 522 household questionnaires conducted in 25 counties/districts of northern
Shaanxi form July to August 2025, index measurement, the obstacle degree model, and Spearman correlation
analysis were employed to analyze the overall level, spatial pattern, key obstacles, and trade-offs and synergies of
farmers’ relationship with nature. [ Results] 1) The average FRNI in northern Shaanxi was 0.53, indicating a
moderate overall level. Among the three first-level dimensions, the "nature is safeguarded" dimension scored the
highest (0.61), the "nature is thriving and accessible" dimension ranked in the middle, and the "nature is used with
care and respect" dimension scored the lowest (0.46). This suggested that although government-led ecological
governance and environmental protection have established a certain foundation, farmers remained relatively weak
in resource conservation, ecological care, and active participation. 2) The FRNI in northern Shaanxi showed an
overall spatial pattern of "higher in the south and lower in the north", with different dimensions showing
differentiated spatial structures. This indicated that regional differences in farmers’ relationships with nature
resulted from the combined effects of natural endowment, agricultural production practices, ecological governance
efforts, and farmers’ livelihood structures. 3) The main obstacles to improving FRNI were concentrated in limited
accessibility to nature, weak water-saving behaviors, and insufficient farmer participation. Overall, relationships
among the indicators were dominated by synergies, with a few indicators showing significant trade-offs. Based on
obstacle identification and analysis of trade-offs and synergies, a systematic improvement pathway was proposed,
which is prioritizing key obstacles, mitigating major trade-offs, and amplifying synergies. [ Conclusion] The
perception-based FRNI effectively characterizes the overall status, spatial differences, and key shortcomings of
farmers’ relationships with nature in ecologically fragile regions. In northern Shaanxi, improving farmers'
relationship with nature depends not only on ecological improvement, but also on the coordinated enhancement of
accessibility to nature, water-saving behavior, and farmer participation, with targeted governance tailored to local
conditions. The findings provide a support for evaluating farmer-nature relationships, diagnosing critical obstacles,
and informing policy in the Loess Plateau and similar ecologically fragile regions.

Keywords: human-nature relationship index; northern Shaanxi; farmers; questionnaire; sustainable development

Received: 2026-01-06 Revised: 2026-03-24 Accepted: 2026-04-06 Online (www.cnki.net): 2026-05-06

W mEENRERK LR EREN X Z 1987 4E Al HFLk & e MG w4, O RUER7E A

=, H A A PR B G 55 1 A R 2 A DX T R 2k
Je L B AR S AR R OC R R M X A
BWE S 8 @G0B, W2 A ¢ & B 5T 1Y HT
W, T SR B A 54 NS B
OG22 O A M B 2 A 3 s R RS Rk SR A
HEFEBOE, BIE AR S AR CR  AA BT
LR B A e AR A 59 X GO B G R A R
TE A0 o A A B BOR RS AL A X SN 5 B 2R R
e PR E AR YR

B ANSARLRZBRM AL PO EX
(anthropocentrism) , “ A 4R & N 21k ik A1) FH A1 e ik
(6 27 A A 2 o X Cecocentrism) 51 A G
SRPECNFEN B E A 5 ARMIELE"T

e R e VS Al 1B N TN R e R AN
R SURHF G A W R ae ' Ak L 4t
2x -1 35 & 4 (social-ecological systems, SES) [ $2 H
e N5 BRI RN — A B sh SR A H SR

BT AWM AN AROCR B, YT = A
A 2E 2 58N 2Kk R 48 % (human development
index, HDD) | A £5 4L & J& H 5 (sustainable develop-
ment goals, SDGs) . H #& X A 25 19 57 #ik (nature’s
contributions to people, NCP) %5 4 Bk K& 25 & 48 b
5 IPAGHE SR TT R K & R 5 Y H A4 BT HDL Y 4 Bk
7 Ak B R FE IR B AR DX A I B A PR R ¢
HE' BT SDGss (8] 1 B[R] AU 56 R, 9T X% NCP 1y
A BR S B A Ry AR AL B S 2R SRR AR JE AT R GEIF

http. // stbexb.alljournal.com.cn



o5 4 1

AR A6 - T ORI A B IE B b i RO P 5 AR G R AR B0 5 IXCBGT A 347

USSR, A DL A Y S8 AN TR A B R O i 2
A AR NS R AR KNS A RS E I DL
BBk (XA R R NS B 98 09 A0 B AR R BLE .
gt Ellis 8874 — B4 B i R S O ik
(aspirational approach) & Fit & 1) “ H 4k & &R 5 5”7
(nature relationship index, NRD¥§¥r ik & , & 7& # 5l
ANEHARE T HEAIEANCR, AT HRFR
P — AT RAESE o H AT IZHE SR IE b T B 4 By
B, D DI 9 22 401 5T

KPVERE AR R EET Ao, &
FENHL GO R o 4Rk, B o i IX G
TRPSHRCRNR FLEEPEIN T : — 2
NAE TS 55 1 55 1 W A A R A Pk B AR B R AR
G 85 A G KRG % s R TR SRR B AR L/ I
a0 Pl ZNE R £ o 7 2 D
Jr RGBT MR = N IN A 5178
Wl 07 AR FE D A P AR AR B AR 24 i 15 K B AR AR
FEP 5% HNERSARFMAE S BIRWE,
AT WEFEAEAR P 5 A AR OC R O R 2545 18 H ik
VEAS S5 5 AR A e ik — 2 A X R P S B ARG
MR R A A TTEAG AT B IR 55 2 REIR
B2 W 1 48 B R R R 5 AT AR R R

NRIFEAR R RFR FEAEE K 5 2k RET R,
ME DL B 22 2 WAk 7 A b T AR S IR i B R
11 0 B KR BRAR S . B, A A 58 #E R B NRI
S R L b R R RO A P A RE 2
I JF R s ] TP REMAR T 5 BRLR
8 % (farmers’
FRND . —J5 T A Pl S8 i 2R S BS54
A LM R A SR TTER” s O — Oy, IR
TREESHEP S5 ke F S RE", LU
AR PSR ROBEA AR 2 e IR P 5 B &R . H)
BRA BT Z W T B AE U, X T AT
A A M RUBE AL AR T R AT 53 R U, [R) 45 8 45 7 3k A
Fe 3 2R G RS I O DB TE T e R AR
P FE W AT R RS AR SR i O
JEH AR R R R AN B RO HR L HALH Y 6,
T AR T 25 00 ) o JR R 58 1 5 40 o LA 2] im0t 288 £ U2 7Y
FRE 54T B . I AT A O R B
a3 AT Ll A Y 5 5 4 b O U B A T, DL S A 22
SAL TR B ORG TG R

B b b XN Hh O 3R B A P AR T e B O T
H AR A I, OS2 AR AR A 2, 2 B B+ i
AP 5 SR AR LR F A SR DR AR B Y A T
20254 7—8 H TEBRAL 3 DX TT J A P ] i A, 45

relationship with nature index,

iz ) 0 R S Y 55 M DG M 0 BT s, R G VA FRNT Y
IKAF 25 A R 5 AR LS . ABER B EHRRAS
FI 8K O 22 46 BT Jm b DI 0 1, o B A 2 i D
N b e B BE T A RO A S AR R DE RS R
A 25 5 A A A O A AR BE AR S R
5 2RI 4 D A 38 2GR AR R AR
1 MPERE
1.1 HRERHER

e b 3t IX 37 [k PG 45 3, T8 o AE 22 AR AR 2 A
M2 T, b Ab #E 4 RO b (357557 ~39°40' N, 107°
27" ~111°15"E), B B2 7.99 < 10" km®, H A b
B 5 L PG A AR PEAR H R T E i AR X
JemNEE ARKE R SR BRI, M2
S P JELCHE Ta) o B2t i X T 3 7 R 1 2 XL
i, B KR 2 FLAE T, M 36 VA ARG BE , 4K 383~1 911
m(E 1b) o %l X AL F 8 4 e JF A S WE g5 7, 1 0
Ik 45 Sy 7™ F B K bR S AR AR R T TR T R
T A PR PR A E S A KO R R A A R B
BRI, N OE RO G o g T R, Bk
b DX AR 3 v AR A 18 B R R R
DI, & TF AR P RO NS B AR5 R IEAl 5
TR HRT ST Y B X
1.2 RAS5EBAXZMNERIELS FRNIERE &R

&
121 RPBEBRXZ ABEL ELs & 7R
H %k 5 & 48 % (nature relationship index, NRD & &
MR Bl o NRI B 76 N S A 2w A5 A
SR A AR RS, A D iR E AR R G R AR
A VHUER O 3 T R 2k K R AR BT NS A
SRR HEAE R o SR, NRT 3 2R 45 T K ok 4>
BRORUBE 1 25 A PEAR M DL B 1 I B P AE R A R
AT OO Hb T A S BRI LA R AT O R R AR
ARG S PR, A SCHE fR B NRIEE A 32 4 11 Sk i
K B ROREE B TEA R B R ) X IR A I
T W R W RO 2R P AR RUBE W e s T
Be db s X B9 & 5 B R & R R B (farmers'
relationship with nature index, FRND) , L) 34 3 % 3 i
HE 27 by 7 S BB v T i R T A I

AR SC R A P R LR A 7 AR T s TR R g 1
P2 A fik R FH O A7 B 28 206 B ) 1 b A A
WS ARTRASG, RGOS S Y ES K
T IREE AT H R AR A SRR, LS Z R O A
BAMMSES . TR ALK RPESARERR
SEON 1A SR A 0 B PRS2 BERR AR R A AR Y
J7 20, LA B B AR R AT R I 1 R R A TR A BRI 25 A T

http. // stbexb.alljournal.com.cn



348 KRR

40 %

KAER . ZAERMBHANSE ARKEROE P AR
4 CNZAT O R IR B A SRR A, R A PR
(a) ¥ - T ) F 2 2

T R
[ et s ks
[(RETEN  EE
Mae e A

Cwinn ek

Mo XA ZS e g A AR TS A AR B R A S Y X
BURFAE A 2
(b) Bt e B A¥ pi

0 Bt X BT 5
© [ Bk
0 50 100 km

TE T LT 13 9K B IR A s o 3 121 1 55 1 il 9 T 1815 Ol GS (201901822 5 14 s o b 11 40 | i 1R T 0B e
1 B X E 5 X

Fig.1 Location and regional overview of northern Shaanxi
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Table 1 Perception-based evaluation indicator system of farmers’ relationship with nature in northern Shaanxi
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Table 3 Number of questionnaires distributed in different villages of northern Shaanxi
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Fig.3 Basic characteristics of survey respondents in northern Shaanxi
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Fig.4 Spatial distribution of FRNI and its sub—indicators in northern Shaanxi
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Fig.6 Trade—offs and synergies among sub—indicators of FRNI in northern Shaanxi
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Fig.7 Theoretical framework of strategies for improving farmers’ relationship with nature in northern Shaanxi
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Table 4 FRNI obstacle factors and corresponding specific intervention strategies, implementing agents, and expected

outcomes in northern Shaanxi
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