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Livelihood vulnerability of farmers in key ecological function area under multiple

stressors: Taking the Yellow River water supply area of Gannan as an example
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Abstract: As the smallest livelihood unit in rural society, farmers are facing the impact of multiple stressors, which not
only aggravate the livelihood vulnerability of farmers in key ecological function area, but also threaten the improvement of
ecological service function in this area. At present, it is urgent to accurately assess the livelihood vulnerability of farmers
under multiple stressors, so as to provide reference for the formulation of sustainable livelihood policies. Taking the Yellow
River water supply area of Gannan as an example and using the data of households survey, this paper evaluates the
livelihood vulnerability of the farmers under the multiple stressors and analyzes its forming process. The results showed that

(1) livelihood stressors such as family illness, high tuition fees and natural disasters had the greatest impacts on the
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livelihood of farmers in the Yellow River water supply area of Gannan. Economic stressor was the most frequent stressor
faced by the farmers, but natural stressor had the greatest impact on the livelihood vulnerability of farmers in this area. (2)
The livelihood sensitivity of farmers in economic demonstration areas was the highest, and the adaptation of farmers in key
protection areas was the lowest. (3) Farmers in key protection areas had the highest livelihood vulnerability, followed by
economic demonstration areas, and the lowest in the rehabilitation treatment areas. Under the stressor of natural stressor, the
farmers had the highest livelihood vulnerability. (4) Different types of livelihood stressors had different paths affecting
farmers’ livelihood vulnerability. The natural stressor affected livelihood vulnerability by affecting natural resource
dependence and natural capital, social stressor through affecting drinking water conditions and social capital, and economic
stressor by affecting family dependency ratio and financial capital. The interaction between livelihood stressors increased the

livelihood vulnerability of farmers.

Key Words:; farmers; adaptation; livelihood vulnerability ; multiple stressors; Yellow River water supply area of Gannan
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Fig.1 The study area
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Table 1 Characteristics of surveyed households in Yellow River water supply area of Gannan

F1EHHE Household characteristics KRR Family characteristics
PN FEZH KEETLF I .
fepen A prpm IR umih RERRR ) e
GRS BKF FBEHE . Family .
Types of famers Years of X . . Annual income Family health
Age/a . Education level  Family-scale o dependency
farming/a per capita/JG . status
of householder ratio
I {41
EH‘{%?FE. 45.20 23.82 2.375 5.15 7335 0.37 3.32
Key protection areas
W AT
VXE{E_‘ ,E_L 45.51 24.1 2.482 5.03 8623 0.41 3.46
Rehabilitation treatment areas
1 ZS N
EE L 46.61 18.86 2.595 492 9532 0.49 3.36

Economic demonstration areas
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Fig.2 Livelihood vulnerability analysis framework under multiple stressors
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Table 2 The index system of livelihood stressors

JE 1257 Stressors type M FEAR Measurement index FEFRHA Index description
ZUET) TR L PR A A AR T ) R A T T R 1 R A ) R
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Table 3 The evaluation index system of sensitivity and adaptation

Yy it Febrdtk 5 X R
Dimension Index Description and definition of index Weight
UM TWA%E RS SRR L E 0.2987
Sensitivity W AR AWM (5 FKBE S LG E 0.5051
JBL R fel FFEAR L LR HERDL (R AR R IR 2 .5-1) 0.0724
KR e[ 3 PN EICE 7 ADNEL O i 0.1212
ok e ae R PVR K B i (R AR AR 22 .5-1) 0.0026
TENIRES) Adaptation  BREFEA YNSL PN FKEEAIAFBA/ TC 0.1651
Financial capital RO A H1" A T ERATERK" | TEARA T A A8 bR A il 0.0332
g SV A 38 38 PRI IS ¢ 4 Sfe DR 288K 0.0392
AR FRBE R 5L A IR PS8 0.0161
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Natural capital N b TR AT B/ 666. Tm? 0.2643
B T AR NI # T R/ 666.7m? 0.0422
YA LR B IR PR BEHHAT AL & B0t (L) 0.2353
Physical capital FREE B G A BT 14 T T i i 100 0.0687
éﬂfﬁpm FHAEHORIE KB RELE 5,8k & 4B 30 2,58 1 0.0135
gl%fﬂ;” S (R ﬁ%gﬁgf ;fﬁiﬁﬁﬁ HREGEIERE CEHE
&P HLC R RlA B AREFH 55 HLEATF hy 45—k 35 HeE2Eh 2R 250 1 0.0050
& BRI R AP XF AU LA B R BORAR BARMEE M2 0.0397

1.3.3  ZH S M ETHIE S PR DAl Y

SRR R 22 25 R I T AR TE R GERT AR TE R GE X 88 1 ) W SRR B S e AR T e S A, AT
PR o A T e s A A A, R A T B A TG 55 P L 538 R RE D A R AR T R BN X X S A
JEJIHIRE Ty, 8 & BLAE S 5 AR THIE S PR e . A SO R BRI A P AR T g S ME R SERE AR 2 IR
PV ETHIE S RIE B AR ORI T logistic [M1V9 75 164301 22 58 F 6 AR THIESS PRS2 . 2P g7 7
R AR A e P e S M RIE S — S TP SR FURE 5 38 L RE T B FEARDRATAG A P BB SIS 1, T T T B g ik
A WS PERAEOCR . IR, AR SCH M T AR THEUEE 5 15 10 BE 0 A9 FUAER IR - B 2R THIE S 4, LAGE
5 TR WTFE b S MR B 22 3 TR 5 A IS PR G AR

B R ZEAR HEA TR 25 AR i A TR AL AL B
-A

xi' /min . .
ERERR o'y = =, (i = 1,2 ,n3/ = 1,2, ,m)
Ajmax - /\jmin (1)
— /\'max _xi'
S ahs :ﬁ’(i =1,2,,n57=1,2,-++,m)
Jmax - Jjmin

AP, WSS PEFEAR I AR | A, A AR IR B e /MEL, A, R TR AR IR B B R AH, " DA b AR IS 95
PME , n AFEAS T m SRR

RO AR A S B 5 AR BOASCER ; FROC, THER B ™ B0 SR i ORIt 7 RE 7 48 8, 0 ad e
LU

http ; //www.ecologica.cn



20 11 BT A5 RSN E R ARSI RE KA AR TS5 P —— LA H g AR IR AR 4 X A ] 7485
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P E SRR S R RUE T SR ) A5 R T E R R A

FFE X AR P KR T %ﬁﬁi—j}ﬂ’mﬂ% 05 AR CHR+AT SRR P EZ b e
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Table 4 Farmers suffering from multiple stressors in Yellow River water supply area of Gannan

N S F N+S N+F S+F N+S+F

5 [X.
R . 59.36 60.43 97.86 35.29 58.82 58.82 34.76
Key protection areas
WA 1 Tl X
V)?E{n .i,.: 58.33 50.00 97.00 28.67 57.67 47.33 28.33
Rehabilitation treatment areas
BB RILIX
EVrRmR , 51.02 61.22 100.00 24.49 51.02 61.22 24.49
Economic demonstration areas
4 [X 3, All areas 58.21 54.48 97.76 30.60 57.46 52.80 30.22

N=HRIES] ; S=tLa 5 T1 F=25 k)

2.2 RPAETHIES

AR IX P N X IR B XA I A T e 5 AR R R AIG, A e S 48 B0 B R 0.6331
0.6290.,0.5903 , b S AR 4 XA P A9 AR UM R TR 3B BB TR AR, 43 1R 0.1613 ,0.2856 3 L2 /R X
A A BURE 553 I A 1 Y, 43 R 0.1885,0.3157 5 1K 55 A B X A P ) SR R ARG, 338 17 BE 7 S v, 43 )
4 0.1595 .0.3003 (&l 3) .

AP A TR R B, B RV X AR P B RE SR L e i, ik 0.3912, F S AR X e Mk, 1A
0.2979; T s IRIP X MK IR HEIX AP0 XA PR Y B 28 B AR BE AR R BRI 5 J i DR X P g ik
BRI 22 KA IE PRIX AR P AR s 3 K e e MR 22 9 XU R R 1A B IX, R AR R B R i X A A
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Fig.5 The formation process of farmers’ livelihood vulnerability under single stressor
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Fig.6 The formation process of farmers’ livelihood vulnerability under multiple stressors
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