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Abstract; The Loess Plateau is a highly coupled area of ecological fragility and deep poverty in China. Faced with the dual
pressure of protecting the ecological environment and ensuring the livelihood of the poor for a long time, the contradiction
between human and land is prominent on the Loess Plateau. How to coordinate the balance between rural ecosystem system
and farmers’ livelihood system has become the key to the stability and sustainable development of regional human-land
system. Based on the concept of stability, this paper took Jia County on the Loess Plateau as an example to quantitatively
evaluate the stage of ecosystem system and livelihood system by using geospatial data and questionnaire survey data. The

interaction between the two systems was sorted out and the conflict and coupling types were divided by coupling coordination
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degree model and relative development degree model. On this basis, the causes of the conflict relationship were analyzed
and the classification management suggestions were put forward, in order to provide reference for the alleviation of regional
human-land contradictions and sustainable governance. The main conclusions are as follows; (1) The overall stability of
ecosystem in Jia County was in high grade, but there was obviously geographic variation. The ecological stability pattern in
the county showed the characteristics of “patches of low values in the north and scattered low values in the south”. The
human factors represented by road traffic land and construction land had significant influence on ecological stability; (2)
The overall stability of livelihood system was in medium grade. Farmers’ livelihood modes had tended to be diversified, but
their livelihood capitals were generally lacking. Diversified livelihoods could partially compensate for a dearth of livelihood
capitals, but rural geographic location and natural conditions could not be ignored in maintaining the livelihood stability ;
(3) The relationship bhetween ecological system and livelihood system was mainly conflict, including moderate conflict,
mild conflict, near conflict, and reluctant balance. The reluctant balanced area belonged to the false balance with low
stability of both livelihood system and ecological system. Most villages in the conflict areas with sharp contradiction between
human and land were lagging in livelihood, and the primary cause of human-land conflicts was the deprivation of livelihood
space by ecological governance. It is suggested that by combining measures of the top to down management of decision
makers and the bottom to top promotion of actors, the contradiction between human and land in counties can be gradually

resolved, and the internal coordination and stability of the ecology-livelihood system can be realized.

Key Words: stability; ecosystem; livelihood system; coupling harmonious degree; the Loess Plateau
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Table 1 Evaluation index and grade division of ecological stability

e 59(%) Y AE: ) 3 (H) 2 G (k) 1 (%) Vg =1
E a)l Ft|' & o Level 5 Level 4 Level 3 Level 2 Level 1 Classification
vatuation ndex (High) (higher) (moderate ) (lower) (Low) reference
2 Elevation/m <800 800—950 950—1100 1100—1250 >1250 [23—24]
W Gradient/ (°) <5 5—10 10—20 20—30 >30 [25]
H— AL rE A
Normalized difference >0.40 0.35—0.40 0.35—0.35 0.25—0.30 <0.25 [23,25—26]
vegetation index
R 2 NV ] N
LRI Wb kEL WA B KU L (21,2451

Land-use type

Kool o R0k e I 20 B [22,2526]
Soil erosion degree

2

lﬁﬂ(?\ HOBEES/m <500 500—1000 1000—1500 1500—2000 >2000 [21,26]
Distance from water
SRR,
LJ_ LB/ m >4000 3000—4000 2000—3000 1000—2000 <1000 [22—23,26]
Distance from roads
5 HER LAY B S/ m
Distance from >2500 2000—2500 1500—2000 1000—1500 <1000 [21,25—26]

construction land
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Table 2 Evaluation indicator system of livelihood stability
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Table 3 Classification criteria of coupling and conflict types
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Fig.2 Spatial distribution of stability level of each index
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Table 4 Regional statistics of ecosystem stability in Jia County

Classification of ecological High stability Higher stability Medium stability Lower stability Low stability
stability region region region region region
i Area/km? 607.12 733.98 334.11 247.23 107.38
i Lt Proportion/ % 29.91 36.16 16.46 12.18 5.29
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Fig.4 Dimensional pattern of livelihood stability
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Table 5 Livelihood stability of each topographic areas classified into dimensions

HiJE 431X ATHRRE M ZZuhhe HTF R
Morphologic region Livelihood stability Buffer ability Livelihood diversity
FEBXIPIX Hilly sandstorm area 0.549 0.436 0.659
FEBZIHELX Hilly and gully region 0.573 0.445 0.696

77 11X Soil-rock mountainous area 0.574 0.451 0.710
BLIR#AK County whole 0.565 0.444 0.688

33 ABRBEHEIFRZEMIE SRS

AR RGEMATT R Gk trE B 2 2 0] 2L B 0 2 S RRAE , TR PR R 9T AR G C R, B
FHZS SR . K 65 IREASK A SR e M A RS E MR RO AR & P AR 15 2 &5 RE AR R AR
BEATRA YA D E, A 7 B S 77, i Bl s (R i 4723 [ (L, JF 4% B 5 w28 28 AR oy
PRt (3R 3) K B3 43 SR b B wp o€ R v g WA v 2 s T 4 RPN (S ) o L I b 5 X T
Bl K, 4 929.05 km*, (5 BT B 45.77% , 1645 W IE X 3494 43 A, HOR R B2 B wh & X, o B m ALY
30.26% , B4 A 1 B IR HRAN PH R VA AR X 5 R DX A AR F T e P DX v o A e LR B G % | T
G LLER/IN, O 14.95% , HEE R IXRAER RS 5T R G b 58 5 A ZU R X, (R TR 5 Lh g/, o 9.
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AT SCHTIR 20715 (3 3) B 65 DA AR X & &
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B K
AR BN 46.159% , 7K V-4 30T 70 R A= 25 I A 0 seppiei
FERCR A | (5 AN BN 27.69% Fl 26.15% . NHBF & e P
BB M X R A= T e B T & EE Ik 52.63% *ﬁgﬁﬁifﬁﬂ
AT L, AR5 DX b i 501 B 3 22 i R AE A P A O KFHEER
FFRGREERL, [ 2000 47 L EL A 4 A 5 A A © A
B LR IR FHA AR () TR KRG AL T B5 4£ARS5EHRGEALRLRBHK

= B bk TR Sl TR “ =/ M T Fig.5 The spatial coupling between livelihood robustness and
T A ZRIA PR IE T5 45 7 92, 1L 2020 4R AR gy loction desree
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Table 6 Statistics of relative development types of sample villages

JKHEIT R

Villages with similar

A A A

Villages with

A A A

/N 7 23 K]
G IR Villages with lagging

Coupling conflict types ecological level and

lagging livelihood o o ecology
HEE i1 2€ X Moderate conflict zone 4 2 0
12 w28 X Light conflict zone 12 5 3
Wil 1 2€ [X. Near conflict zone 14 9 8
38 V-4 X Barely balanced zone 0 2 6
HRFERT BB ) 30(46.15%) 18(27.69%) 17(26.15%)

Total number of sampled villages ( proportion)

4 Fit5itie

4.1 Z5ig

TEZ R ARG, 4 KR Al A 7 3 SR EEA BT 1 2R B8 I A o s FM) PSR 56 AL, 2B A5 R SRR AL A
AT IR DS BT T 2 H A T B B, B R ) Xl R 5 R ) S B T 1, A g ok Ak B 5 v R
LR NI R R IE T 2 R RT3 . B TRUEMEME S NI, E PPN A B R AT R G
I R Z A AEIC R TR E 3] o3 F R 5 XS F Ul v S AT, LA Ay DX\ b i 2%
feptnrRdE . FEASIT . () RS RERE R AR BS80S B 2, B A8 E
23 ) Jry 5 AU EARARAE SR, R AR 23 B FOARRAIE , LA T S A5 30 AR A 08 FH ot oA SR AE 9 N g R 38 0 2 25 G 1
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PR 2 SRS T 1) A A RS MK SR BB R R B Ak P AR THE B ok 1B AR T X AE R
SMATHE SRR R, (2) R R R R A T 49, B2 (a1 Jm) &2 7R3 s P SR AIE, ]
F AR ARRIE, R PRI BT 200 AR AR IEZ  Z i I AT RGN SZEERA
o AR A T — e R L AR RS VRANGZ bR RE T (R st F b B DX R AR SR AR P AR T R G AR E TR
PR BIA T ZAER, ) HEEABRES AT REMHE R UMD I, P e R i
5 1 2 A0 i S O o S 8 [ o A7 A, St P68 X T AR /DS, FLJE T A A 28 R G e M SUIR I i 1 £
X F1 1 o 98 56 Z2 7 HE R XIR A M R GEARE . AR IS R AR B i 5 X P T 2 S A T S AR,
PSS 1Y) L R A T A A TR B AR T T A (R 25
4.2 e 5RBm®

HTE e R EAL T A SRR R 563 5 & MRS BETE LA O EE B B, W fu] 45 R0 2% A X S\ P I
SEPRNAS A SR A A i AT RREE K R H bR — I B S At B R R, A S B A R N A S T fE X
B A, BE MRS E ZAEF LR Wb A0 A R A 25 - AT R G A P 58 X ek, 28 1 BE
FEAFFSE R LAA TR TT R SRR 2 X A R B, RS e PRV 45 SR T R Go R & U R 5 % 3 B3 ) o A g —
AHIE L, /N RO R e iR BRERAE T L S A T SRR R BOR IR . PR ALK AR S R %% AR
TR BRI 28 A SRR, DA (5 3038 A FH b R A1 A AR TR 2R X AR A8 A8 e A Jy 7 A 1 B B2 R ), 3 5 TR
AR TS —2 T ke T AR S A B R G s, (H1E R E bRt R
Jea B BS54 1 [ A B 1A P X — - b ) P S R AR S 40 53, 75 DK RE S48 ) B e A5 B X P A
AVRHAEW, [FE 5T 45 R A B E B N IS UE T P AR TR e WA ZE BB AE THBE A R AE 11 U 52
Wiy, 385 H T Ak (AR IR BRI OC . RPER £ R M R G P e AR 04T R R R, A 11 )R ATkt 4 b
ZFIMEISR A FE M, XA T B R A 2R RS A SO AR TR e PE TR B 2 45 5
FE XA P S5 AR SAIF 5T J R , I3 2 8 BrAS R 1 R 2 R R 56, S ] R b R UEATF 5% 445 SR 1 e A
{BHIRAS AT BN R IP M AR PR B O A BB RN 8 2 785 AL, IF 9 KA S - A1t F R G R AH EAE I C R L
IR, H 46.15% HAAE R 0 A THRR e PRI IS |, 28 Rk DX SN b o7 T 9 DG ST AE T A P T 22 R 1k
JUEIRRESE 35 MBS " $2TF, 49K , NHBRGERIAR G 5 o 5C R B RUERLN , Jm b RUBE IR B R LR LA
FIHRAENE (EOR R RUBE N R G AE B R A B DI REZS A8 A 5 2 A A R 25 53, R I e vy 5 e i R
NHE I R AR AR R S A A T R A OC R T 5B R & SOk . BRI &, Mg
PE DI R AR R A H R GE R B C R AN AT RESE R RAT 5 1) — FB A A1, b B AR B A AR L
RN 5 22 BRI AR AL T — S MRS

BT MR A, #UGET S AU A L AT B W AR R AP i EL s
NP & SEA SR RGN MRS E (18 6) o (1) B3RE A L T A5 58 8, R BEESR
GRS R A AR BRI, AR AL D bk X A S R G ke e R ARMEE B oA, 2 A SR
NAHREESAE I EES , AE Ak S E B XU VD AR £ 3 2 By 1A TR A A1 s 2 5 BUR G F 4R 9 35 1 I
UV A =B R 1 o Y 225 B 0 1 0 Y AN 7 97 T W SN S B L 1 T S VAP NG L6 S B 01 8 L 5
il o X IRz AT AR MEAR X S LG, X AR AR D REIX SEA T 43 X A NG WG B, I AR AR 2
[ RN AE T2 ] ) L2k bt f VA B AE TS [ B R, 5L R AE S XN DR EL, eSS ARG RE
P SUAER 0 AP T A DX 3, O XU 57, 702 2T B A [R) e D) SE R g 7 AR T A S, SEEiA: 8 5 A T i KSF 1
B EIESEA, (2) 487 A R B AR T, AR R B R AR B8 Fr 7 b BN RN 1 AR 2R I AN AR A
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Fig.6 Measures to strengthen the stability of county eco-livelihood system
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