55 43 55 6 1 S & 7 i Vol.43,No.6

202343 A ACTA ECOLOGICA SINICA Mar. 2023

DOI: 10.5846/stxh202203280766
MSCH, B4R, RALAR A0 75 3 o U P A A R R LA AN —— DA PO 48 A B oA ). A A2 4, 2023,43(6) £ 2323-2335.

Ye W L, Wang Y, Wu K S, Yang X J.Farmers’ livelihood transition and ecological effects on Loess Plateau: A case study of Jiaxian County, Shaanxi
Province.Acta Ecologica Sinica,2023,43(6) :2323-2335.

BEISRKPETHEREESUA
—— AR FE L h B

P, E AR RILA BIET
PYAERAFIRTT 5 IR 24 e BEPU A bR R G S IR AR B SR =, WE 710127

B A2 IR G AR BRI A AT 2h -5 A 35T Z A1 G R B O A2 SO TERIAZ L AT
PP HEELOABESEIX 255 08 G AR  GIS HORFISEH BT SR IBAY HOWACHE , XF 1990 4F LAk it A0 Az 285 I 585 DXCAR o A 10 A= 25 2R
S RSN FEA T IS P sl 45 M DA AT AR P RS HG OSSR N 57 8l ) B B A S AR P AR TR BN & R A RS A T
T ST A AT R RE AL, 26T - st R o34 A 5 o s 2 A8 | DA 58 S D B A o WA P A T R ) A 25200
FERLHEWT (1) AR I S ISR B2 . WR PR BF R PR BN DR 1 00 32, B i 1L
HARR AN TRE E RO RA G, SRR R 1L gl BERHT RO B 1 2 i A S AR RO AL, (2) K
PR RLER AR th 22 oA G 1) B — AR R ALK R TR) AR P AR T R R A AR 22 S | B B BRAR AR AE W] 23 4 26 Fp 2 Aa
FERY WAL JAERRELR R (3) ABTIBALRE R R RS MBS 1R, TR AL R BT AR AR v BE IR A A5 g BRI, i
BEIR A G AR L e ER AL SRR AR 0, ARBE B SR s BT E AR R b 3 I R 22 AR, HLAR
GG IR IR, (4) RPUETH S ARSI Z MR A B R A Tah BBz b, H = F Z MR, 7o Ak
RAF SRR AR SR LA WA, AR 5 ik 8 e T A A 05 a0 0 T e i X b MR B 2 U A A 2
RGU A 2T A A SO

KB A BT AR BT InVEST AR A 2500 5 8% + i JR

Farmers’ livelihood transition and ecological effects on Loess Plateau: A case

study of Jiaxian County, Shaanxi Province
YE Wenli, WANG Yin, WU Kongsen, YANG Xinjun "

College of Urban and Environment Science, Northwest University, Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Xi'

an 710127, China

Abstract; With the increasingly complex relationship between people and land in the rural regional system, the relationship
between the livelihood activities of farmers and the ecological environment has emerged as the core of ecological effect
research. This paper takes Jiaxian County in Shaanxi Province as the research area, combines remote sensing images, GIS
technology and microscopic survey data obtained from field research, to conduct long—term monitoring and analysis the
impact of farmers’ livelihood on the ecological environment in typically ecological fragile areas since 1990. This paper
defined the types of farmers based on the planting structure, income structure, and labor input structure of farmers, also
defined the type of villages’ development. We analyzed the process and characteristics of farmers’ livelihood transformation,

the temporal and spatial changes in habitat quality based on land use, and used the habitat quality as a medium to analyze
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ecological effects of farmer’ livelihoods transformation. The main conclusions are as follows; (1) the evolution
characteristics of the types of farmers and villages in Jiaxian County were significant. The type of farmer households has
gradually evolved from a food—dominated type to a non-—agricultural —dominated type with the main food —dominated type
supplemented. From the perspective of rural type, both traditional agricultural type and new agricultural type have gradually
evolved into non—agricultural type. (2) The farmers’ livelihood transformation paths in Jiaxian County have gradually shifted
from the diversified development to a single non—agricultural development path. Different farmers’ livelihood transformation
processes are not the same. The transition path can be classified into four types: continuous and stable, gradual,
adjustment, and retrograde. (3) The degree of habitat degradation showed a downward trend. In terms of degradation
grades, the areas of no degradation, slight degradation, and moderate degradation increased, the area of highly degraded
grades decreased, and the area of severely degraded grades decreased to 0. Habitat quality showed a fluctuating upward
trend. From the perspective of grades, the dominant grades were excellent and poor grades, and the proportion of excellent
grades was always the highest. (4) The complex feedback relationship between farmers’ livelihoods and the ecological
environment is in dynamic change, there is a mutual influence between the two. During the transition of farmers’ livelihood
to non — agricultural transformation, the degree of habitat degradation is gradually decreasing, and habitat quality is
significantly improving. The transition of farmers’ livelihoods mainly produces ecological effects by affecting land use,

resource consumption patterns and ecosystems.
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Fig.1 Location of the study area
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Table 1 The standard of farmer’s livelihood type definition
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I 3 N oA 5
3&&35’@4 _ 0—40% 0—40% 60%—100% PE 2 0 1 4 g A EAE AR T R
Nonagricultural-oriented EpS ik

Zoad AR L BAR P AT X R AR B (S TR RS TUCA 3 oA T 200 180, 4 DU
B 7 HE 60% LA ARSI (S HE 40% LU, BB 2540 2 A G EVEY , 55 sh I A DR R
HIEEATCARAE S B4 ™ S R T2 R A S R S54SR R 32 S B P M R B DL ARATE 3 R
A B BRI R LA LE 60% LA L ARG L 40% LU HAEA TSI AR I sy 4 7 5t

http ; //www.ecologica.cn



6 1) WFSCRE A5 B g R P AR TR B R AR 2SN —— DA P 4 (e L DAy 41 2327

TE AT A A DR LT A i E 609 AL AR | B 409% LA H LA AR I 3l A 4 1) 4% 7 i Sl 21 44
I K5 55 T 7 EE 60% DAL LA 5 FE 409% LR HLLAAR Y 316 801 8 Bl Bl AR TR I 8 B4R 7 e N
ek 3=
212 ZHEMHE

AR S B EA L R TT AR P AT B R S & R R R NAZ IR S T o S T IR A S I BR A B
iz BER AT AS [R) B JUIAS ) A 3128 04 P o5 BirZe AT AR P 5000 LU B Ah , 285 & IR Ze 25400 51350 R X 42 11
300 4 DA K DR 0 (DR N 28 BRI A TR L AR 23 N RS AE T ) X & AT & R 8 RIAE 45
iy, o ORREIA TR P AR BRI DL AR 2 RO R 3 SRR B AR AR R HE 60% DA b, LAY
AR L 40% DL 9 S R FE BGOSR #2008 R R ML AR AR 5 T 60% L T, Har 2k
AL TG 40% LA 09 £ R E T ALK Y £ 0 R RR 2 BUR P T 60% L T AR [ 40% LI T
1) S AR AR AL S F

R2 HNEBRERAE
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Table 3 Threat factors and their stress intensity

Wit A T J A B, U 25 3 J
Threat factor Maximum influence distance Weight Spatial decay type
B Cropland 4 0.6 ok
A ML Construction land 8 0.4 HREL
A A A Unused land 6 0.5 o b

R4 T RALB ER R EFHSURE

Table 4 Sensitivity of land use type to habitat threat factors

- 4 o] 2K e B B E J¥38 5 7~ Threat factor

Land use type Habitat suitability b AU A H FH b
#FHlL Cropland 0.3 0.0 0.8 0.4
M Forestland 1.0 0.6 0.4 0.2
B Grassland 1.0 0.8 0.6 0.6
JKIF, Water area 0.7 0.5 0.4 0.2
YA Construction land 0.0 0.0 0.0 0.1
KA Unused land 0.6 0.6 0.4 0.0

3 HRER

3.1 AiFRES

Y FRUSC A 25 FIAEZE A (57 3h I AZE MR A 2R AU FUE R S AR R i 2 S A 2
A RIFIAEAR £ T 5 2 it 255 FIWPE £ A e AL geelr 8 S U Ob RU RN E AL Y 3 28 B 45 5 0l
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Table 5 The result of the definition of farmer and village type in Jiaxian County

VRS FHZEE Type of farmer and village 1990 4 2000 4 2010 4F 2020 4
A EFR Grain-oriented 148(38.8%) 58(15.2%) 37(9.7%) 40(10.4%)
HEIEAR Y Grain and nonagricultural 42(11%) 32(8.3%) 20(5.2%) 6(1.5%)
£IE T Red dates-oriented 60(15.7%) 45(11.8%) 28(7.3%) 0
R4 T Red dates and nonagricultural 16(4.1%) 41(10.7%) 38(9.9%) 0

k4 £ 57 Nonagricultural-oriented 115(30.1%) 205(53.8%) 258(67.7%) 335(87.9%)
FEGEA MV Traditional agricultural rural 32(52.4%) 13(21.3%) 2(3.2%) 0
BRI T New agricultural rural 18(29.5%) 16(26.2%) 7(11.4%) 0

4k Nonagricultural rural 11(18.0%) 32(52.4%) 52(85.2%) 61(100%)

90 AFARLIR  FEELAR 2RI & R RN ALRHIE B 35 . MR PR B R P REE R LU £ 5
N BB AR TR AN FRE F RO H A, RE SR OREdRR R R SRR

http ; //www.ecologica.cn



6 1) WFSCRE A5 B g R P AR TR B R AR 2SN —— DA P 4 (e L DAy 41 2329

eI 1 L ) 35 2 BRI R 34, LR 2 2020 41, 218 3= AU LT R AR A RS FE A HA AR, A & 25 A0
L& AE A TR R A RS i Ak R AR Al B A H A SRR R — 2R
3.2 RPAETHERSRR SRHE

Fie AT A P A T HE B R AR A T 200 7R 5 T I93(1990—2000 4F) R 1 AR TR R 2 L 2 otk
KRFHIE R E TR AR ER R 3 FRUR P B WD, R R R AU AR R £ R ET N, B AR
BRSBTS 5 L VAR VNEZ 13U B s e i S NS S 50 (| AL Ly E | o | R LI T U SR | i) N
55 111 (2000—2010 45, BrAEA 3= S AU P R IG A RSL, AR R P oy e R, B AR P 4R KB 4
WL AR AT X R, ARV 2 b HeE L 85.2% . 4 TN (2010—2020 4F ) , 82 T i sh i R
SIS P RUFNL AR AR R P 3 1) oAb AR T, SV B, REEEAR R AU 3 R E £ S8 A A A T
X, N SRR LF Rl B ARl A

AR 1 AR P A T R AR 22004k K R B AR B W 1) o — AR R A RS S TR AR A T A o
AR 225 R IR TR RUER AR AT 40 oy 4 25 . OFFEERG AL, 35 90 4RAR LISk 1 A T 2R ALK & AR AR fb sl A8 k4
N, FEARE R RREER SRS, R R R AN 0.01% (5 P AER 385 H R 18.4%
(70 F) . REEFRR P ZH AT GEAH G B ELZ 18655 3 71 (0 A AR GEARR S W2, N8k i fR e T
YKV, AR B SRR P 2R AR, QEiit R R e Ak P AT R R S S R T R W) 45, KK
217 TAEGAO BBl ARl by B, Hh 4 DR B 8 e m R R B AR P a2 P i L 20
55.1% (210 J7) . FEEUM L EBORERFES |5 R A P A it 05 XM AL Go R £ o 120 7 s ) 21 2SR A, B T 3710 3
AISENA , TG 1 55 T8 EMEAEL G ), QTREERY RAe A P AETHE R AR T W] W AU HOARR e, (A 4%
RO % S A P ISR LA 13.4% (51 J7) o R A AR T vl Be 0 Jr b TR 3, 2k
THRGLEA TR T H A AT 3R, FAE TR TE 5 18 A2 11 3 0% 2y s | 2 3 8 A A5 AR 1R 38 s
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Fig.2 Habitat degradation degree of Jiaxian County from 1990 to 2020

®6 1990—2020 FEREEFRUEREMREBERE kn’
Table 6 Habitat degradation grade area transition matrix of Jiaxian County from 1990 to 2020
1990 4FA:B5R b 554 Habitat degradation grade in 1990

B TRk RERA PESRME mERM UERML Mt /%
2020 FA RIS R Jeikfk 6.601 1.989 0.032 0.024 0.016 8.662 0.42
Habitat degradation REIRIL 0.004 631.440 279.125 47.348 21.490 979.408 48.18
grade in 2020 SRR T A 232.575 365.473 201.881 11.892 811.821 39.94
Rk 104.285 20.005 46.545 62.087 232.922 11.46
sy 6.606 970.289 664.635 295.798 95.485 2032.813
it/ % 0.32 47.73 32.70 14.55 4.70

332 AENEFEREs AR

A InVEST AL F 455 A5 RIBFFEIX. 1990—2020 45 iy A= 355 i 25 Al 43 A 45 5 FF7E ArcGIS i g 25
MBI FE R AT 402 B AR B A M 25 (0—0.2) B8 95 (0.2—0.4) . — % (0.04—0.6) . B 4F (0.6—0.8)  FIL
(0.8—1.0)5 MR I AT T WAL 2235 (AN 3) . 1990 ,2000,2010 2020 4EHIF 5% X - 14 A2 15 o B 43 51 M
0.676 ,0.693 ,0.637 ,0.749 , Ik 2h EFHAYAES, HAS M A RHIE 2% . PO aliboes Jh 8t S8 BRE M
— PR G ] R, R LRI R B R B Tl R AL G, B R AZ AR T IR T A S R RS AL T, 4
SRR RS P B 2 AT

H 1990 455 2020 AFEBFFEIX A 358 T i A5 0 53 AT 45 R AT 25 [l & I o A A B SR U e 25 1 JT e iH459 21 1
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Fig.3 Habitat quality of Jiaxian County from 1990 to 2020

PR AR (2 7) o 1990—2020 4FEHF5T X AR B3 i = B NP M 2255 9%, HAR R S ik K m ., 2
SRS Mg BN (EA S 1.25% B 22 S5 A b /D T 9.86% , — PR L U445 G T AR Y FL R I A 45
AR LI 9.87% , H 5 ik 67.94%

RT 19902020 EERERRESEREREBIER/km®
Table 7 Habitat quality grade area transition matrix of Jiaxian County from 1990 to 2020
1990 4FA= 55 it B % 9% Habitat quality grade in 1990

371 2% B — i RAT e 582 ti b/ %
2020 4F A58 T i AL % 16.821 1.535 0.430 2315 4.362 25.463 1.25
Habitat quality grade g 0.047 447.433 1.067 0.916 167.664 617.126 30.35
in 2020 — 0.003 0.040 0.094 0.011 0.488 0.635 0.03

KT 0.160 0.142 0.107 7.204 0.821 8.434 0.41

e 0.007 368.411 5.520 0.079 1007.137 1381.154 67.94
sy 17.038 817.562 7.217 10.525 1180.472 2032.813
At 0.83 40.21 0.35 0.51 58.07

4 e

RPVETHRAR P 32 A B BEA K RAA7 B LA SRR B0 7 A i 4ifp A 15 10 77 U B R 2
S FHEA I, R & Mt e (&0 AR E A A D SHEAE R R S MR 25 RS
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Fig.4 The relationship between farmers’ livelihood and rural regional system
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Fig.5 The ecological effect of farmers’ livelihood transformation of Jiaxian County
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