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Adaptation needs of farmers to climate change in an ecologically vulnerable alpine

region. take gannan plateau for example
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Abstract: The impacts of climate change on the people who serving the natural resources as a livelihood is particularly
significant. To define the adaptation demands of farmers to climate change is very important to develop effectively adaptation
policies for climate change, and to enhance the farmers’ adaptability to climate change. This paper, based on 500
questionnaires, analysis of the adaptation demands of the different regions and different livelihood strategies of farmers in
Gannan plateau, and the key factors of affecting the adaptation demands of the farmers by using the two logistic regression
model. The results show that: (1) In the process of adaptation to climate change, the infrastructure demands of farmers in
Gannan plateau is the most intense, and secondly are both of the demands of information and production technology. (2)
There are different demands in adaptation to climate change in different regions, of which, both of the demands of the
farmers of pastoral area and farming district for infrastructure are the strongest, and the demands of agricultural - pastoral

area for information is the most intense. (3) Different livelihood strategies of farmers to climate change have different
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demands, of which, the demands of type I households ( with less than 10% of their income from non—farm) for credit
insurance is the most intense , the demands of type II households (with 10% to 50% of their income from non—farm) and
type Il (with more than 50% of their income from non—farm) households for infrastructure are the most strong; (4) In
addition, the natural capital and the physical capital are the key factors that affect farmers’ demands for the production
technology, the natural capital and the human capital are the key factors that influence farmers’ demands for information,
the human capital and the financial capital are the key factors that impact farmers’ demands for infrastructure, and the
natural capital, human capital, financial capital, material capital and the social capital are the key factors that affecting
farmers’ demands for credit insurance. Finally, the policy suggestions to improve the farmers’ adaptation to climate change

are proposed.

Key Words: climate change; farmer; adaptation needs; livelihood capital; Gannan Plateau
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Fig.1 The study area and investigation sites
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Table 1 The characteristics of the farmers

FIERHE RIERFIT
Characteristics of householder Family features
PEEHE AT/ L N i
K \ S, I
?Fﬁi A Household education level Education level of labor force RHEHL SR B WA/ I /9
Types of farmers R % [R/a /A ) : :
. . Number of Per capita Tibetan
Age Faming [ o KB, . k% Family Dependency .
period YE Mg Wb B ME YE Mg MR B bE e farmers finnual atio populatlwn
income proportion
A e
. 42.55 2664 3721 4244 756 465 8.14 29.52 36.55 15.06 9.84 9.04 54l 2.44 4313.47 1.2 95.9
Farmers of pastoral area
PR A
Farmers of agricultural- 4438 2499 3092 46.05 1447 855 0 3454 244 1357 1838 9.11  5.89 222 4189.07 0.89 94.64
pastoral area
KK
KBk 43.15 2063 497 2795 49.69 14.91 248 15.68 21.74 36.02 16.93 9.63 5.3 1.76 4094.51 0.7 382

Farmers of farming district

2.2 R
221 RPEHASG

F T A3 MEAS ) A P B R A AR A A T R T [ P A TR P 2R BB R R R 4y vk Y
A H R P AT HRAE, AAEAO SO 7 ZEE RS 1 H A R 4B v H R e AR P R AT a2, Ho g
AW 5 FREE SR LLEE DT 10% B AR PR AR P, A T 10%—50% 19—, 50% L 1 1o —3f
priel gERSRI CH R R A T — A R A I E AR BN 20.78% 47.95% 31.27%
2.2.2  AETHEA I S bR S G

DFID & 1 AT RELLAE THREARIG AR THBE A I3 AR AR N I BEA G Rl AR Wy e A Pt 23 B AR5 L
Rt S22 [ N A g TF R B TR AR ARG S AR R R SR | [ SRR UR B A S R A
XF FaRAR G e R R R AT T UREE BT TiE AT H M & R R MR AT AR s AR (R 2) . Hip,
(1) AERGEAZFE RN TP T2 A R T A 1A IR I AR 55 10 1 SR R A 7 2 (i FnoK ) RIS AR 55 (AnK 96
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NFF O, B 5 5 R % P AR TG Bh R R, PR SR AR P A A N YRR e AR 2 R
T BOEPEMY A SR A ; (2) AJTEARTR A AHA TR Tl A i AR BB LA 57 slae ) RV iRt . % &5
HEE SR BT 8h S Lk 55 8 J R SE B, AR 57 8 I 2 BB PR TR AE R AT A EEE XL,
PR SR R B AR 57 Bl e 1 AR5 8h 1 52 R FR BE 45 2 A48 hRil & N 1A (3) & Al o8 A $s 1 14 3L 7
FRFAE 7=y it B0 4 D S AT AR AR B BRI A, H P e SR AR A R 1) 4 il 8 A 2 R R T F B 4 U
N DIE AR S RN 1 B8 AT 0 bR S e By, D, AR R S 9 NI IRl BRI BRIl 2%
PASTALI AR B LR S RTEA, (4) VBT AT T2 f b b 2 A AR B A 4 ox ( an &
Rl et A AR 7= T ) 25 RS H B IR 4 SE B O, SR P 3 850 A3 B 17 000 % [T 5 W 7 I 1 (36 26 77 1 T
FLFNT FHIE 2% ) SR AR, (5) #E S BEASRAR R 1 SE AR [R] A 11 5w 1 1) A At 2 X 4% (48 A
NS5t S M) o EHE SR, 2% BB 7E o M FHL 55 5 8 B A4 Reus PR A R A 55 1T & 4
FHEIANEH, 5SS HTA B T4 P RIGE N SRR 5 S, X 8 BRI A5 AR BE S 3 e 4 B Tl 1) A 1
B, SRR R B S AT S5 A IR ALk At AR

http ; //www.ecologica.cn



5 3] FREK A5 A 2 55 DA P AR A 3 I e >R ——— L H Rl e B 91 5

x2 RAMNBBRSTERHA

Table 2 Interpretation of the model and variable description

5 B4 WA b A W g R
Variable names Measurement and weight Assignment Mean value Ell:l( E.lr
deviation
EE/SAES HhH(0.47) A BBk AL (hm? ) 0.09 0.43
Natural capital Wi (0.53) A EH AR (hm?) 0.98 2.17
ANIgEA FEEHERSTERE S (0. 44) 553 18 0524558 1k 0.5; 25530 1k 1 3.96 1.17
man capi RO, /N¥D ; y s K&
Human capital FRAE 45 5 112 B (0.56) iiil](l),/] N 0.25; W10 0.5; TR 0.75; K& K 1.25 0.84
A AN LR FHEI AU (0.60) PN CEIEA TN 4233.82 2708.63
Financial capital KA T A I 4 3 B AL & M1, TR0 0.54 0.50
(0.23)
PAMFEPRNIHLE (0.17) EH1,TEHO 0.35 0.21
LY/I DA PEFE SR ( 0.58) /% 1.0,4- 9 0. 8; 5 0. 3,544 0.2 179.18 259.91
Material capital FHEEBEA(0.24) PEAE P TRAT A A TR T 5 T A1) 0.36 0.16
Xof s J S B RRICEE 43 SR AEL, — 3 AL WA A 3 5 T
. B RARSY, Horh IREE 1 B 1.0, 8% FL/E A B 0.75,
5 (0.18) AN 0.5, 15 0.25, B4 05 Wp M LY 249
1.0,4 [E] 534 0.75,3 [8] 5k 0. 5,2 8] 0.25,1 [8] 4 0
ARAS AN - - AW AET 1 lEEAE AT 0.75; — BAS AT 0.5; A KAH1E 0.
Social capital RAFAREAEC0.32) 25 MARMET 0 0.44 0.24
FEAER FE 3 B S KT 10 o 1;,7—9 R 0.75;
B (0.38) 4—6 F1 7 0.5;1—3 125 0.25 JLFEAH 0 045 025
WL H 1.2 K 0.75: —f% 0.5 /0K 0.25; JLTF-Y
5 il NS AIAHLE: (0.18) REH 1820 0.75;,— R 0.5: 809 0.25; LF BAH 0.90 0.29

J50
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HEACAL B, ARG A5 bR 0 it AAE AN A 8 0m PR TEARAS 23, v] LUBA 2 £ 3R AR I 235 5 45 41, TSR 4 P T A
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HL 1N i RAETHRARE j A PPN SR bR AR AR 0
2.3 SEMRAR O AU AR AT I R R R A AT
231 ARk

FREB NI H AR BRI ZBE B N A BRE BRIl 2 BT R 0 2 3SR m AR X T ALk P 458 IXURS: 1)
LRl R ARAT P AN K RIS TBOE TG A AN AR AR A | DR H X XU 4 BE
JIFEAE S DR 32 S e A8 fb B T e e P R B AR AR 25 5 Il A B 2 AR I AN T A T 2 R B AL
R Agsnm i A R b 0 A & SRR AL S 0 BE T, BERS R LT i XA 28 Ak RS | 38 2 1 A A8 £ T R i)
BN AR ARTE = (9 AT B = 17 b A 28 Ak XU oo (R i 7 1) A A 28 A T i A5 B 55 6 Bl
ARSI, PR A AR R AR B A AR AR 5 NS A AR A AR PR AR E R RN R B
FERIN, AP ASRGEAAF b R, Ho AR P2 2B A T BRI A | iR 17T 25 5| R A P X 2 im A RO A 77 85 2 A 22 <
GRFEAR I NI A TR N Ty BEA R 2 AR X AR AR AR A 1K S B3 B BE T, 2 I R i A
XA 7 i 0 5 R P 2R A R AR S W A P I S AT RE T, S BUR P X S S I A BT SR A AE 22
ST RS AR B A P A PR AR TR A TR R R R B — 4, B — e R L TR SR AR
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FEANBRCR AL R [FAEFH SR ML BRI S B ACR AR 7 I B IR, B AR RIS A i
SV AR AR AL 2 KU S5 7 T AV P R 35 R, B — e R AR P S N R . BRI
FEAL I A PR A S B R R 52 P ARSI BE DL SRR N R A 7 RS el Ak K
Fhgs W 45 R R R 1O

BT AT, A SCERE A IRTEAR AN HEA BRGEA Y B5ARF S R ARG A A2 i1, DR
X SR AR T RS I A R B E A RS R ] o JFR I AMBIX MR B R AR 20 1, 15 0 052 B 4k
X, 2N 1,78 0),
232 BRI

AWFFEFR ] ZIC logistic BRI I3 AT A= T 5F AR X 4 7 368 N 75 K 04 520, I FH S5 RABUA A T 0 e w5 2
B TR TE . AR B RIS N RS DN 0-1 RIS &y, PR (1) RS (2) AEHE(3) MEHL(4) 1Y
PRS0l R AE 7 BOR TSR AR R oR RIS R AR BEORE K, A8 AR P S A d I oK, WRE y, =
1, B BGE y, =0, BGE x 08 AL P y, 00 R A RS FH IV A [ RSB AN T

P, =Exp(B, +Bx;, + -+ +B,x,,)/ (1 +Exp(By, +Bx; + - +B,%,))

K By W EHL,B, LBy, -+, B, NI REL, FmIE R R «, X PITTRRE [P RECH IE(H, 2R i B AR i 4
BEIM—ASFAEAE, KA LE ARG I s AR B, [V Z 8 T, U 2o e A b A — S B {F,  2E HE 2 A
RN

3 HBRA

3.1 AN]SR A B3 B T R

P AR A A AR R, H v SRR o %o JE R it 14 75 >R e B, LR X BRI AE PR E R R Rk, H
WA 59.04% B4 T TR BRI R A ,54.47% AR P B B IRSS ,51.64% 4K P AR B A TR RS,
JEIA 76 T H g v SR P A T FE BRI A Ol A P B A S Ak B S i B0, Jin =22 Y b 25 k7K ST A
VEE AR S AT FE R IR A R IR S B T 2P S LA 2 Y 2 b 32 AR A B GE B, 1T EL A R SR G M)
RALFREAR; HATUTA 1700 AZEAHY F AR B AN R IE AR i E B DB B 8 i X M Em 4 T
A X SAEAR A A S I, PR, A P X BE RIS B TR R TSR A, DR TP R B, 69.72% (A PN R 2
Ko IO A AR A A TR SRR Bt (16 25 A 2, e AKOR] | v 7 S 3 14 it e Ay il

X H R R R AR X 2R RIX AR XA P 38 N T SR HEAT 2 M7 BEAS Median K556, IR = H AR (5
B FERI AN YRS Median #6356 A9 7 Ge -6 B A AR A28 /N T i B MK 0.05, Bl H e i A
] D3 P A PR A5 B BRI RS DR B I TR AA I W 25 5 (R 3) . ib— 240 Wi BB FETE S
AR A R, SRR P X A e ) 7 SR e i 51 (56.29% ), X A PR E AR TR SR IR Z (51.05% ), FE LA
Bt R v X AR P X S8 3 i 4 T ok B R A1, 57.18% [ AL IX A P A TR sk . TR P R sk % IX
A X TR AR M TR EHREL A 56.02% HY AKX AR P75 B FREH AR ; A UK A P55 B0 5 >R e 51
(49.13%) KA HARITZ R IR Z (48.61%) o FEA5 B 7R X K F (5 B e K iR 81, 57.80% 1) 4
MK AR VA TR, AR AR T R R XA X R R AR T R B 54.65% AR IRIX AR 1 T
BERRFRROR ;A XA P2 X BRIt 1) 7 3R Fe 5 5 (67.00% ) , WS TR I 2 (62.44% ) . 18 FERIE 75 5K
22 XA X A it ) T SR B R B, 67.54% (R X AR A T SR . RS BV SR i XA P sl A
BT SR B IR AN A 69.18% AR IX 4k P A I 3K
3.2 AT A R AR A 38 2R

XEH R m R Al | — 3 I B IE N 7 SR R AT 2 S FEAR Median A5 50, & BUAE BORE B ALK
Median 545 1) J7 Ge 5%k W AR A 32 25/ T i 2 MK OF 0,05, U B H e e JEOAS [ 2R 115 e 7 x5
BOFE R IR T R R E 2R (£ 3) . 200 kI, 238 N AR b e, 4l 7 6 DR OB 1
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T KR Z (61.90% ) XA PR R T SRIRZ (56.04%) , FEA GRARES 75 R A, glige 2 XHIGE, | To B B
SKEREN A 65.95% WIZEAR A T K . FEAE P HORTT R b, alife PO AP SR ORI 75 K fe i 21, A 67.30%
FIZZRA A BL TR — 3 P 0 Sl 5t i) 75 R 5 21 (66.02% ) , S5 B T R IR Z (51.46% ) , TEFEAE %
Tt R, — 3 P KR B SRt R R L A 66.35% HIZZEAR A ISR . RS B R T, —3f P
X TEAR BT R R L, A 58.76% MR P AT Bt oK 5 3 % Je it 3 it 1 75 >R 5 81 (55.31% )
SHE BT R IRZ (51.85%) , FESEREBETE >k, 3/ % 28 38 3 it i) 7 SR B i B, 7 56.52% % 4K
AR, fEfE BT, 3 bl A5 BT R EGREL, A 65.94% %R A IR

%3 HERRRANSBETLMNERER

Table 3 The demands of adaptation to climate change in Gannan Plateau

s . . b it 75 2K / % o DO LR 5 2K/
éz?ﬂﬁﬂc%;fﬁ/% 155\%;*/% %nxmﬂﬁ‘k Yo 'fn\) 'f?l!%[{/ﬁ’ﬁik %
. ) . Infrastructure Credit insurance
Production technical demand Information demand
i demand demand
Ttems Y - - " e :
R 5/ A/ REW B0l ol b ROk RE/T I/ 5%
E 3} I i EBERE TUER B33 it M B AN
=3 H
2l X AR P
Farmers of pastoral 49.81 47.33 56.02 43.60 46.71 40.50 57.18 55.40 42.36 42.98
area
R
Farmers of agricultural- 51.50 39.69 54.65 57.80 37.32 52.28 54.62 53.07 42.05 51.50
pastoral area
XA
Farmers of farming 53.33 50.60 54.97 66.45 51.69 69.18 67.54 66.45 61.53 57.70
district
Median 0.333 0.333 0.500 0.000
Chi-square 9.931*(0.007) 27.034* (0.000) 9.277(0.010) 20.827 * (0.000)
4
jEerj 55.14 45.68 67.30 48.38 44.32 42.89 58.40 57.84 65.95 57.84
Pure farmers
— e
. 41.91 54.83 50.34 58.76 56.97 50.90 65.69 66.35 53.71 49.21
By-agriculture
Z3p
. 38.71 40.28 45.48 47.33 42.27 65.94 56.52 54.10 41.20 50.41
By-business
Median 0.333 0.333 0.500 0.000
Chi-square 0.441(0.802) 6.756 * (0.034) 2.817(0.245) 6.508 * (0.039)

TE: 1550 PAH, " 78 0.05 K F B3

3.3 SPmAR PR AR AR N T R YOG R R

K I Logistic [P1J#5EY 73 Afr 52 e R 7 S A8 A0E I 75 oK OGS 3R FE A0 1 A RH OCHE i
AT AT TEABIFOC R ECH 0.189, H AR GTAFN Y B 55 A AH OC RECH 0.171, & Fil 55 A F1 1 B8 AR (1)
AR R BCR 0.100 , HAth 55448 18 22 [8] B4 A O R A4 E /N F 0.20, A A48 7 a3 vl 56 RAR/N, R aT LA
FIABRIFEAT A 53T, ISR 4 B0 (1) BERL(2) MEA(3) BB (4) [ Nagelkerke R* {54535 K
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Table 4 The regression results of the factors of influence adaptation needs of farmers to climate change

AETFEHRTR (B 1) fROERBR oK (1L 4)

itk T8 S ) 5B R (FiHd 2) FERE TR R (B 3) I
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