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The response process to extreme climate events of the household compound

system in the northern slope of Tianshan Mountain
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1 Grassland Research Institute , Chinese Academy of Agriculture Sciences ,Hohhot 010010, China

2 Graduate School of Chinese Academy of Agriculture Sciences , Betjing 100081, China

3 College of Pastoral Agriculture Science and Technology, Lanzhou University ,Lanzhou 730020, China

Abstract: The household pasture is a new alternative grazing pattern, replacing nomadic way. The study on the response
process of household compound system to extreme climate has not been reported. Taking " extreme climate sensitivity-impact
way-response mode" as the analysis framework, the herders’ response process to extreme climate is conducted in the
northern slope of Tianshan Mountain by means of questionnaire. The results show that; 1) The risk index of winter
snowstorm and autumn drought increased with years in 1980—2009. Moreover, the less forage and feed structure driven by
market economy make the household pasture more sensitive to extreme climate; 2) Drought and snowstorm are the main
extreme climate types which influence households by livestock and pasture; 3) Self-adaption and external adaption are the
main response model of herder to extreme climate, and buying forage is the main response strategy ; 4) Probit model shows
that the herders’ adaptive behaviors have significant relationship with extreme climate perception by herders, family
characteristics and properties. The results indicate that the short-term response and feedback of household to exireme climate
events primarily involved two factors, grass and livestock. In addition, the long-term response of herder to the periodic

precipitation fluctuations promotes the formation of production cycle of household pasture.
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Fig.1 Precipitation anomaly percentage of four seasons in 1980—2009
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Table 1 Forage supply of research areas at household level

X S/ hm? FTH 3/ hm? T ek 1/ hm? WA RS/ %

Area Pasture Mowing Grassland Food Patch Buying Fodder
BT 34.15 0.27 0.60 13.53
IV (5] BE 40.17 0.42 0.73 22.84
BN 29.38 0.58 0.87 20.43
-4 Mean 34.57 0.43 0.74 18.93

FER MR RE ) TR R 0 S8 R R SRR O BORMIL 2 B B IR GE (3R 1), P i R b
0.74 hm®, FEFAE E1E | FOK IR PFRD K245 4 PR S w52 o5 S S 1Y 18.93% , 3K w2 22
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Tk TR 55 ORI A TR 1 204k, BEAIR T X R AR O e AR | DA T 08 55 5 e A0 X W it S 2
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Table 2 Livestock structure of family ranch in Northern Tianshan Mountain

Zfh ENit - P i EPLE

Animal species FBHR/ %o FYEHA FHHR/ % FYERA FHHR % FERA
452 Sheep 71.67 63.84 85.00 83.98 88.33 79.19
54 Cow 83.33 3.92 68.33 4.88 36.67 7.05
A4 Beef cattle 20.00 5.58 48.33 6.31 80.00 8.13

I Horse 28.33 2.76 38.33 3.35 43.33 2.81
112 Goat 31.67 67.11 8.33 63.20 11.67 36.00

3% 3% Camel 0.00 0.00 1.67 1.00 8.33 1.20
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Fig.2 The income and expenditure of the households
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Fig.3 The extreme climate type by herders
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Table 3 The impact ways of extreme weather events on household compound ecosystem

+- 3 Soil FR 6.67 23.33 26.67 18.89
TR 0.00 8.33 8.33 5.56
17 Pasture FR 65.00 80.00 83.33 76.11
TR 16.67 1.67 11.67 10.00
YEFE Livestock LY 63.33 81.67 90.00 78.33
TR 60.00 81.67 81.67 74.44
NF People 2R 16.67 36.67 26.67 26.67
TR 5.00 13.33 25.00 14.44
it Tnfrastructure LY 0.00 0.00 3.33 1.11
TR 3.33 0.00 8.33 3.89

4 FKEHGRIGSEBNITA

3 N 5 40 3 I s 57 e A R i oy A i S G 2 Bk B X R RO AR TS A S R E M
PRI A P AT R R R I TR B M 0 S | S5 A UM B S5 AN R T B GRBE MO R D8R R AR, FRZ
AN FA GG N X 2 A BE R R RIE A B G RGN B U ——F 9 H R AT
4.1  FEPCEHN AR E FERE S L

T4 PLFE W BFE ey 3T 1A 5 PR T R I b3 R P07 6 i T 5 R Y A R
W, PR, 3 I HL XA I e 1 S W EL AR B e AR ALEE , i — 2Dl i Pearson AHOC/M TR W] MHOC R B -
(BT PFIFIEE) = 0.90, r ( B35 T, B0 ) = 0.93, r (B35 1T, WP KIBE) = 0.95, 24 9 B i 2 7K AH ¢ (P <
0.01) , ZEAHTRBUFE—ERAT R RHO HL B, % B9 aE T 6 1 7 5 e =32 YR A ) 5 ( 81.67% ) >3
% (65.00%) > 37 (45.00%) >3 (35.00%) > 4T 1. (23.33%) ; 1 B X35 9w o 5 529 AN [R], Wy B
(86. 11% ) MBI 3% (82.78% ) W Ik, 5 K FHHAUN 48.33% , L HKAK 16.67% , 5537 3T T.0Y K HZHRAE 30%
PIR,

®4 REVHNRHRSBEEFOEINER %

Table 4 Herders’ response to extreme climate events/ %

e e _
Aﬁ(lye\il;):ij\‘f:\j])ehavior Exfﬁji c\ﬁiate A P B A I\Tei
2% Selling livestock BR 61.67 65.00 68.33 65.00
EX 55.00 46.67 43.33 48.33
W9 % Buying Fodder LV 70.00 80.00 95.00 81.67
TR 71.67 86.67 100.00 86.11
JE15% Captivity L.V 40.00 40.00 55.00 45.00
ET 65.00 85.00 98.33 82.78
53 Go out for grazing L.V 28.33 45.00 31.67 35.00
ET 30.00 28.33 26.67 28.33
#TT. Do work for other/cm L.V 33.33 10.00 26.67 23.33
ET 30.00 26.67 28.33 28.33
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Fig.4 Herders' acceptance to adaptive measures from outside
£S5 AEAREBCEHIERITAZIEZEE Probit & {1+ Z E(N=180)
Table 5 Herders’ adaptive behavior influence factors by Probit model estimate( N=180)
L A AR SEF Selling livestock % Buying Fodder 3% Go out for grazing
Level one variables Level two variables e Fg B Fx B FR
FRE ARy -0.49 -0.68 -0.26 0.98 0.52 -1.31
Family variables ik -1.86" 2.05** 0.28 1.07 0.03 0.66
Af 1.70°* -1.74* 1.25 -0.65 1.77* 2.33**
57871 0.76 -2.32** -0.19 0.29 1.73 " 0.34
BEre A LRI -0.28 -1.38 -0.57 -1.28 -1.83%* -1.97**
Assets variables e} b T AR -0.01 2.30** 0.58 0.36 -1.35 0.98
BICA -2.24"* -1.74* 0.68 0.76 -0.39 1.95*
ELCION -1.89* -1.76* 0.55 -0.65 -1.32 -0.34
B 1.99** 0.91 0.73 0.67 -1.69* -1.73*
INHAE 2l + 4% 1.16 0.91 -0.04 -0.18 2.54 %% 0.83
Perception variables AL 3.63"*" 1.88* 4.93*** 0.64 1.64" -0.43
faENE 476" 2.13** 2.10%" 1.69* -0.49 -0.16
PPN 1.04 431" -1.92* -0.76 -2.177* -3.70***
IRt 1.13 0.41 -0.83 -0.38 0.79 1.92*
X AR B 1.02 2.29** -0.23 0.81 -1.68* 1.17
Region variables Y- [&] s -0.60 -0.53 -0.23 0.95 2.76%" -0.27
T 4y iy -1.18 -1.02 0.68 -0.45 -2.97 % -0.59
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