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Impacts of climate change on the reclamation of farmers and herdsmen in the

Tibetan Plateau
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Abstract ; Since the late 1980s, the Tibetan Plateau has continued to warm, and this trend is higher than in other parts of
China. Some studies based on remote sensing data and planting suitability models showed that sufficient agricultural heat
resources in the region increased the area suitable for cultivated land and created favorable conditions for farming and
herdsmen's reclamation. However, there has been a lack of empirical research on whether and why farmers and herdsmen
reclaim these lands and how they balance the opportunities, risks, and population pressures brought by climate change. In
this paper, three typical grain producing regions of the Tibetan Plateau (the YNL river region, He Huang Valley, and
Zamtang county) were chosen as the research areas, and 605 households’ survey data were used to analyze the influencing
factors for farmers’ and herdsmen’s reclamation behavior. The results showed that there was a significant positive correlation
between farmers’ perception of winter duration, total household population, dependency ratio and farmers’ reclamation
behavior; there was a significant positive correlation between farmers’ perception of precipitation, annual wage per capita,
education level of household heads, whether to borrow or not, and the distance from residence to town and farmers’
reclamation behavior. With the acceleration of urbanization, the recognition of farmers and herdsmen towards non-

agricultural work is increasing. With the government’s control, reclamation is not widespread. Because reclamation is likely
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to cause irreversible negative impacts on the ecological environment of the Tibetan Plateau, we should provide more non-
agricultural employment opportunities, promote agricultural intensification, and strengthen supervision, to reduce the

possibility of reclamation.

Key Words: climate change; reclamation of farmers and herdsmen ; adaptive strategy ; labor migration ; the Tibetan Plateau
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Fig.1 Location of the study area & Map of inspection line
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Table 1 Characteristics description of variables (n=605)

KA ki 4R Ak X i PR e Rk
Type Variable Description Mean dltl ‘,H Min. Max.
deviation
y’ R
Eﬁmﬁl‘m‘ . KRR EFIF R 1=TFR 0= FIFR 0.198 0.399 0 I
xplained variable
N A e B R 4 T 4
SAEAGHRAS - ~ .
Cﬁiiijjor Se ] A AL 1 =450, 2= 0k 3= R 1.757 0.776 1 3
Fadh
ggﬁ&éﬂf* & L=Ub 2= 075k 3= 1% 1.549 0.814 1 3
e A
& 7 . .
ﬁg%jgj}fg;f 1=[&A%, 2=k, 3 =T+ 1.922 0.851 1 3
ATIBEH . KEERAD FEEN T BH 5.260 2.111 1 14
Human capital
- W SCH /2 AT NE A (B R
S
FEZHE KT G KR, 1 2.3 4.5 1.666 0.785 1 5
FBEAE S5 BT N BS 57 s AR I AR L,
b7 e B 15—64 % Z 8 Ry 55 sl J 4R IS Ik AE 0.560 0.645 0 5
355 JIAE Ik
2z 7 ok sy 3 L =g =t o4
e R L g?i?ﬁxﬁnaiﬂllﬂﬁkmﬁ S5RpERN 0.134 0.183 0 |
eIV e N U E A S RSO RY In (L, B In (R4
Financial capital AR BRI A TN 2.504 3.769 0 9.904

http ; //www.ecologica.cn



6 S % 39 &

5 5 4R Al X i PR m Rk
Type Variable Description Mean - ar.l e.ur Min. Max.
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AT T H A TSI RAFAARY In i, B InCASREE ) 5q 3.373 0 8.672
RILA)
SR NTBURF AR A5 B4 45 b A ol 24 722 P 0
BRE Aol A 7=t WRBl A RSB B Bl R ) R S 3876 2637 0 11,198
Hh HUBURF AR AR P2 P AN Y In {8, BD In (UM : ’ :
Ay A RPN )
ﬁ%%zl:. R 1=4&,0=7% 0.625 0.485 0 1
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SRR AR B R BRI B B 2/ km 18.917 29.226 0 170
BHEYOT AR RENb R A B S8, B/ hm? 0.320 4.397 0 106.667

Natural capital
T3k (RAA- Ry, A2 8 o 26 Rk Y

P FME HET M EITE, Bk 1 k4 =1 0.058 0.394 0 7.260
PEth=3 HE=33kH)

YR A
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222 fRFR RSP

Sk B 1k fif R Bt (R A7 A 22 J R ), A SCR ) Pearson A5G R4 25 22 ) ( Tolerance ) F1 7 22 i Bk [
T (VIF) RIHEATR S . AR Pearson AHICHE T4 R W | Jis A b B A2 SR 28 AR BURF Al AR 7 P A I 22 Ti] Y
R R B XHE IR, 4 0.3505<0.8 3 BURAR ML AR 7 4 U 14 75 2 BE e M1, 24 0.7105>0.1, 11 H 7 22 B ik [ 7
B, 1.41<10, SR L SRR br , UL A0 dak 2 ) R 177 2 T AL AR 1) BT, R 2o 5090 19 534 1

IR%:AlTN
3 ERaW

31 RBRE AR

R T R A AR DL IR S Rl K R SR, BF 8 DX AR AR A R RIS D05 R ol B B A AR AT (R 2 B 2
3) o AR R i g Y R SRR A B, 5 22 TR v R R RS B 5 3 2 AR I
BONWY ., RN AL AE {2 2 [A] 45 L il 28 AL T BE 1 98 T X [ /K AR AR ) BT, 94,31 9% 1Y A P Rk
AL BT AT 21.60% A RN K I 22 30— 45 53 5 100 T I B 1) BH A5 B e 2 SR — 307 ek
2R BBV AT W T 247 e, rTRERY I P T LAR BN T . — 7 T, AR G o B

R2 MEARHFARURBASEZLERL P

Table 2 Perception of climate change for farmers and herders in study area

SRR REAR (/0 TeAEAk THR (%)
Climate indicators Decrease No change Increase
FEHRZEA Type Eis a2 FH e/ % P e/ % FUER 1t/ %
ESRR R A RN ZE R B0 ] 152 25.12 200 33.06 253 41.82
Seasonal perception AR RN 4 F B[] 273 45.12 206 34.05 126 20.83
AU R I A RIBRIN T A L 6 0.99 34 5.62 565 93.39
Perception of climate AR B AN R K AR AR R 398 65.79 82 13.55 125 20.66
A IR 75 R B AR AR 396 65.45 95 15.70 114 18.84
SRS RS A BB B X T AL L 308 50.91 209 34.55 88 14.55
Risk perception PRI T2 FR RN L 244 40.33 164 27.11 197 32.56
ARSI T B AL AR L 32 5.29 61 10.08 512 84.63
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Fig.2 Temperature change of the Tibetan Plateau during 1970—2013
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Fig.3 Precipitation change of the Tibetan Plateau during 1970—2013
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AR W R BG4 b 26 R A 3% A1 | 3% T e B 8 L 22 SR IRCRRT PR I AR 5 R J R T 7K AR A B R B 8 5 5
— 7T, AR YRGB A2 HACAZ T BERN 225 FEESZ ) | 38 1) S PR i e o B0 3R AT T LA R BB AR T E
MEARE , RIS B SRR,

3.2 RRSEPRIT RIEN

WF5E XAEA AR B TF BAT AR, R TF R A/, PR X S PR B A AR RIS 120 77 (5 8
FEAKLHY 19.80% ) , FF BETHIFRA 19.46 hm®, Hor JFRIEFLE 0.03—0.13 hm® Z [ AR RA 79 7 TR
AR TF 0.13 hm 145 32 7, JFRIEFV/NF 0.03 hm 1945 9 77,

Heyk BREAR R IT BAT A B S S A M P B R TR R (£ 3) . HEYEE MR P EURZ HITR
AR, P T RETRCN 0.18 hm®, HEWE B AL A OS85, by 10 2 HE N R W 4 < 5 4 o ke 1
T2 AR BT oK AR R ST R R AT A, ATy 7 b B8 AR T B P B0/ FLJT B T AU /N, EL P 24 0 B T
Bk, 4 0.19 hm*,

®3 MEARHERARURIGEFEER

Table 3 The actual reclamation of farmers and herder in study area

PR/ FFR AR J YT B IR
X The reclamation household The total reclamation area Per household
Area BREA BT R reclamation
FE viAEA T/ hm? i B IF R 2
1 LE A5/ % 1 LA/ % area/hm
FFEA ALl samples 120 19.83 19.46 100.00 0.16
— VLT 4l X
The Yarlung Zangbo River, Nyangqu River,
- 32 17.02 3.37 17.33 0.11
and Lhasa River regions (the YNL river
region)
ey Bl Zamtang county 72 42.60 13.11 67.36 0.18
A
The Yellow River-Huangshui River valley 16 6.45 2.98 15.31 0.19
(the YHV)

33 RMRIFRSAOETS

FEAR L K ZHE 2005—2016 4F & 4B H BeAT R, o B BRAK 19 60.83% , HEIEBAE 2010—2016 4F:[7]
FFRPBERZ ik 44 XAl RE S HESE B 2010—2011 4E[R] A O 2RI 24 56 (% 4 K 4) . [RIREHD  7E 2010
AEZ GRS H N LR GG R RE Wst LA FERAT N T — VLTl XA AR A R S A 7R 1995—
2009 4ETF B 7EX JLAFIZHIX i AN dAh F B4 ETRIRES

x4 HEAREAKBRFREDER

Table 4 Year of reclamation of farmers and herder in study area

HiX Area 1980—1989 4% 1990—1994 4F 1995—1999 4F 2000—2004 4% 2005—2009 4% 2010—2016 4%
EFEA ALl samples 16 7 11 13 27 46
AL

The YNL river region 0 3 6 3 16 2
HeiphE Zamtang county 5 3 3 7 10 44
R4 The YHV 11 1 2 1 1 0

WIFFE AR AR A P RO BRI N s 7 (2 R B SR N R 3 B A 9 ) B 4520, RS Ak
HIAT 88 1 (W5 ETIT BAR Y 73.33% , 3% 5) 2N AR IioT B (EZ 2N T ABAFRAEYER ) . [, &
WO TT B M T E A A A BRI AR (32 6) it ADA I B AR R N DRy, s 8 A 54
TFRACH RFIAE 1Y) AE— VLR X, T RARBUR 2R R .
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Fig.4 The change of rural population of the Tibetan Plateau in 1995—2016

x5 MEREAKBEREAOEATMHARHERL

Table 5 Farmers’ and herdsmen’ reclamation because of the population pressure

i LR TR SO WA
Area All samples The YNL river region Zamtang county The YHV
J%L The number of households 88 23 56 9
B TF B AR Y HL A1

73.33 71.88 77.78 56.25

Percentage of total reclaimed households /%

®6 MRARHEARURIFBUHMEEYER P

Table 6 Crops in reclaimed area of sample farmers and herdsmen in study area

YERIRIE LR REA — VLW X Heyk B T2 i
Crop type All samples The YNL river region Zamtang county The YHV
HeF Oats 53 0 51 2
H# Highland barley 41 20 19 2
HE Forage grass 29 24 3 2
45 Potato 28 4 24 0
[13% Chinese cabbage 12 2 8 2
Wi Peas 11 4 6 1
3% Rapeseed 7 0 5 2
F/NFE Wheat 7 3 0 4
3 | Radish 3 1 1 1

3.4 RUERIT T R HAER ARSI
H T 57 8 A4 AAEAR IS sh Z [ A se 6 &R R P AT T LRI BAR T RIFRAL S (£ 7)., M
X 25 5K A S YE B AT T Hu GRS T TARUR AR Bl . 31X 32 B2 PR R 393t BL A A 4 B A SO AR 5 8 ik
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i, 22 0 3CH 8 /harsi b (R BN 92.90% ), E R ZBAA LU WG, R S UUE0E, Xl S 80T
4 b A AR RARMEE AR 0 . BREEREAE AR A, HE T BE AL TR AR . A AT 139898 R
AWIEA ARG A S B A 7 23T T, 5B MU AT ARAAT M, 322 DXl B T ARROR , 4 AR
A A SRR, AR R RIS ARARAT Y (A SRR B e, Al AN A5 ELoh T ARAe 55 3 i 915
BAIIFR AP ICETAFARAR AR B, T B R AR TAERY AT SAGEAR . A, AT H AT T
1 50% e A7 4T AR AW R fe mi iy o 31X 2202 KO8 TR A 2R — =" P AL I e X R A £,
PRI 32 A KR AT

KT HREHEARBURITTIREFBRNER

Table 7 Non-farm income of sample farmers and herdsmen in study area

HiLIX. Area 1845 Indicators FF B Reclaimation FH B Unreclaimation
AFREA AL samples T 19 188
Ll % 15.83 38.76
FEFT TARIR A/ 7T 2548.33 7227.32
— VLI 4 X T %% 8 52
The YNL river region He At/ % 25.00 33.33
FHFT LARIL A/ I 2262.50 4639.42
HeIE B Zamtang county TR 4 14
Ll % 5.56 14.43
FAEFT LA A/ TT 777.78 2183.51
TR H The YHV FT 7 122
LAl % 43.75 52.59
FHHT AR/ o8 11087.50 11076.29

3.5 iR

ASCAH A STATA 12.0 e it A5 ma e e BRI B 0 PR A7 [ 087, B 1 AL A T A B BB <,
ARG D, 158 2 AN T R BE NIHT TARUAE L, 15580 3 AN T N R I AH R s ( BPSEE SN H &
PEERCR) MR 8 FiR,

AR BN A ZR AR S (R A B AR R AL 5 S R R T B AT A B W IEA OGO R, YR RN & 247
SRS R S, AT T 2 A7 i B 22 (1R AR B R )ALt R A A (R 5 3R, TR e i B 2 it ) 0 B 4= 3t

A BRI K ) B AR AR A R 3 S AR R T B AT N 2 W A COC R . TR A A B2 1R T 75 s R A
Bl = FEWE VL, X A PR Kl A AR Y 7 B s 3 AR, AR AN AT B DL R B 7 i

NPT TARRA SRR I BAT 2 BB TASCC R, Al BB R 58 — A ARl i A i R A RN
T NI R Z PR RIS B Z A . 5= PR T ERZ 0558107, T REE57 8 1 IR TAE, A
BRI T AATT Al (R B ) A . 56 =, i THEGR R A EAR N 57 3 01 i 4, e RAE AR FE AR AT
AT s 1 Ac e R T BRI A TN

FHESN A HRERITBRAT AR B IEACKR, FELSNDHRE L R E TR A8k, H it
AR ] T B M LURAS RS Z AR B,

FEZHF KT SRBRIFBRAT R B ERAICOCR , X F LR K R 32 B /K85 1 R 4 R R
PPl S R NERARAR TR, AT 23 30 i A

PEFE LSRRI BAT I 2 o IFAHOCOC R, MR BE P TR LM A ISR, T 2 AE97 8 1 A
BB FORRTS oK SRS 1 o B A HERR

BT S RERIFBRITAE R E AR, RERMEERKRZER TN, R R A bEnt, 5l
R FRR Dl 22 | i Bk i 1 A R SR BE 1Y) 57 30 7 J e, FF BB b 5 22 Ko 19 55 30y ) o S it O 4
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B 578l R O A AT T GIE T R 2 Bk

JE AT BB AR SRR B S A ROTT BAT N B OISR SR R 2 B DA A T I 8 AR B ) el 5 LV 4R A

XA BT BB D AR T B B T REPER

*8 EMAKHRFARHERGITER

Table 8 Factors influencing the households’ decisions for cropland reclamation

A R 1 AR 2 B 3 B 4
Variable Model 1 Model 2 Model 3 Model 4
AR BRI 4 A B2 I ] 1 A A A e 4 0.220*** 0.152**
Perception of the overall variation in winter duration (0.023) (0.073)
AR BRI R K B e A A e -0.088 *** -0.150""
Perception of the overall variation of precipitation (0.028) (0.069)
A BB 22 R A R A A i A -0.125 -0.044
Perception of the overall variation of spring frost (0.172) (0.119)
AYIIT TAEUA Per capita annual non-farm income -0.096 ** -0.076***
(0.039) (0.012)
£ N 1 Household size 0.077" 0.065***
(0.046) (0.020)
¥ % %t Number of livestock -0.112 -0.130
(0.100) (0.114)
FEZEE KT -0.167*
Education level of household head (0.100)
#9% It Dependency Ratio 0.153**
(0.071)
FREFEYI L] Skill training ratio -0.492
(0.588)
S EHY Loan -0.146 """
(0.031)
FAE R FA 0.026
Income from gathering cordyceps fungi (0.024)
BURF AR AE T PR 0.027
Comprehensive subsidies for agricultural means of production (0.033)
S A3 B A L -0.006***
Distance from residence to town (0.001)
HEVE M P2 AR -0.000
Average area of cultivated land (0.000)
WL Constant -0.874 -0.668 * -1.259*** -0.781
(0.665) (0.364) (0.480) (0.795)

sk s w ok w AR RETE 1% 5% 10% MG KF- 83 O P RYEUEICEE Robust FrifEiR 2

4 itig

DA I g = A A Al 35 oy v B Ao 14 ot TR AR, 2 A5 A I R AU AASE R e S A,
A SRR DI 2 B DA T2 AR SO R A A R X AR A R S TR
fRASALIK S TR IT B, S U AR 7 ] B EL AR AR AN i 0l DX R B R TT B A A —
b RIS RSN RS HUR AR T A KU s, AR IS 8 TR R A T R
bl AR P EAEY R I AR SR AMER i R R AR AR, S TR E LT M X B T R A R,
Dong % LA ARALE G HHH IR AL JEHGRAE N B2 AR AR A AAL s IX . 7ENSE, , i T R0IZ0R 1 4k
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FERFFEIX N R BB A T B IR A i (8 25 M A e IR AR BR G B, i 2 32 >4 M U
SRR AN A R A S AR AR A 22, ORI S IR & e 9 i 1 2 AR A
H RS ARBURAFFA R T 2RO B850 . SR80, MR B 2 #O8 fe BRI, HAR = Al AR
fid 7HATF 2R TR, AR TA DR R AU A8 B LR B 3 (o5 BREACR R 65.50% ) , (1%
SR TR H ARG X Yan S HRSARML, 75 i 5T X BELAS AR R N R I S R AE T LA I
MR ERE, CH B A A Y TE A X A U B, FERUB R HLIX, Viiet 2 RIS
SRR ARG IN R AR L B e, N E RS OB 5k A BN, FEEDBE 7R N O SR
R B H A IR RO T AR PRt T B DA R 25 7R ST i TSR R R EL RO
PR AR AL 22 RO B

AR ARAR T B, HF B A AT RE MUK, 35X Clay %Y Holden %5 (OB 92 —80, 578 BT th &
BOEA 55 8 1 5400 557 3 ) Z (A AR 58 4, FLES R B AR AR AR 1AM R M S A MO ) AR P, DA T B
TRMIEHTF R BE . Goldstein 45 A3 B 5 74 o J5L ¥ A IS B 8 BOR B AR 8 12 2 e A R T
P, T ELX Rl S k2

TE AT SR, — VP DR I BAT N TG R 1A X578 2T, AU 1T 53 T
Ay 2 5 B X A7 TS 2 RO ARA L UL 2 slbk A T A AR A P BE 2 e % 1 FF AR 20 A0 A
THEFEALIE RIS > FATTIE R U R TT R P 8 I B R B R 1 X, S A I R e, A
HERRATE , YR BAL T AR L A RORE B O AR O 2 A TG 3, TR, D 1 A A TR A T B b
MIEIFREZ 0t MR M2 = 50 =l Al RBUR AN m e A A 31, Hosz [ 5K
SRR AT B,

TE A ZE RN IX, AR AT A P RS B 22 i R BORF i £ 29 AL SR sl A= T 2R AL . A EJE A R AR I
P, SR 2R A, 2 52 57 SRl At 2 A 55 e 2 i P oA - o T AR B 25 T 3R A BR A, R 2 Mk
FHE R Z R BV E D) CINREL BT AR NG 3 ) |, BT T M mg W A RO ARA& S 30, Ah, vh AR 28 3 4
A P B 288 5 S BT W S RS ) £t 7R FE R 2 50 AR rh g 1O 27 TR, 4k
FEoF S Al AR 7 A A P ORTR AN IRt LR B PR A A0, B AR I Dol oo v AR, e T TR B0
S ECAL KT PR R AE S AR T A P R IR R R RO P AR e OB R
B P A5 5% (A in il 3 R AP, 5 BT R R LUCR IR T G W) A FH 5045, 38 A HILIE A Sf7 A 550 4 el T 552
SERTL ARG R K W R M A A R R W g = (PRI T AR ) AR R 2B PR
WA Rt 0 A TR T GRS A PR A5 e MR i A g R R A T 2
it 19 R R ( SR RIS PO A AR A B ) 7, 5 At T A L 33K 2 il X ke 40 B0 ) B B b B
LA SR

90 e SRR A S G 5 DX - T BRI DX i A 5 0 S AN P R, AT A0 I A M T R Y
FEASRN, R, LT BRIV AR — BRI Wang 451 1 Zhou' ** 3 52 X 7 780 Ji
ARACIL S IX T A B, A TR et 1 BT 5k (EUR B M 0 b RN B O S SO B A R T
BEMIAR T 23 A= 25 R GRS P . RIS, oAy 5 2 T 1l 58 St ) A A8 P R PBORE A = 3t v A 175 B0 A5 31
THEE L, A B AR MR BB AT B AT . AFRATT A AR PT AR B 120 77 (4 4
FEAKY 19.80% ) EFEIT B | R LRI B IHFREU/N, 275 0.03—0.13 hm® Z [l SR, 45 A\ H R J102
MR R AR IT B FEPR RO Ay | 3 2 [m) BTy 5 T JEE R A I 5T

TERFHMRA FATFRBUR | £ 81 R AR e T HFIT B 9 WA I AR et . 4552 1R
JE AR IL L ARSI A, D T B LB T B FRATTHR A A0 (1) 75 208 2 MR O 3R AR A il AL
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ST BT IR TF R ; (4) X T AT NS, 45 A RTETR ST , $h v LA 36 b B A e e RS B st A e il B 5 1Y
([

5 #ig

XF T R e S AR AL AT T B BB, F AR AR A A i DX RO A4S TR ASE LR 228 e A (H — Bk X
PR 2 A TT B LA ST B I A ) SEERIF ST o A SCI 3k X 75 7 e JE ) 3 4 S8 7 b DX 8 9 A 58l 20 # SRS T
AR TIT B RARAL R T 3L R A5, BT e ik e B i st XA A R AR AR M A 5 A LR 19
TFRAT N W AMSEIC A . B S B AN W i bR | A e ROt AR A AR fdg A T B2 ke e iy, in 2 RS 1) 4
i, PEAST RR I A T AR AT BT 7 8 I ) A A5 RN AT 7T RE 2 AN vl 3 4 G T 52 0, 7
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