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Sampling distribution on drought and flood cities

of five provinces in North China Plain

. 2011 . Tab. 1
75% 32% 19% * .
23-24
1997—2013 1961—1996
15% »
. 32 (1980—2011)
740  hm’ 20% * .
2
; 15
' )
889
1
2012 2013 .
9 .
. . 5
- (D2010—
2012 (
) O ( ), @ .
. 3 (
N
@® 30% ( ) 10% —30%
( ) o

. 1
10
. 5
45 .1 350 2 700 o
(
27
( 75%) *
10 30 .90
1 663 .
( )
( .
) o
28
( ) 10%

° 125 -



JrELEr
o5 3

[ )
% . 2018 1

N 2
i 7. Tab.2 Descriptive statistics of key variables
2
2.1 (1= ;0= ) 0.50  0.50
/kg ¢ hm =2 6401 1096
/ 1.71  1.30
° (1= ;0= ) 0.74  0.44
( )
. /kg + hm ™2 586.9 244.5
/ +hm™ 32.44 23.72
26% /' + hm~? 1592.7 546.6
0% 4% - ( )/ +hm2 1301.0 520.2
; (1= ;0= ) 0.25 0.34
(1= ;0= ) 0.37 0.48
. (1= ;0= ) 0.38  0.49
. (1= ;0= ) 0.11  0.31
(1= ;0= ) 0.98 0.12
0.3
(P<0.01 P<0.05) 0.1
(P>0.1);
(1= ;0= ) 0.34 0.47
1= ;0= 0.33  0.47
3% 2% ( 5% 10% ( )
) (1= ;0= ) 0.32  0.47
/hm? + 7! 0.55 0.63
( / 54 10
/ 7.00 3.16
) o / 12.84  5.37
2.2
) . (1=
. 0= ) 0.12  0.13
’ (1= ;0= ) 0.13 0.34
4 (6 469 kg/hm’)
103 / + (100 hm?) ~! 18 15
kg/hm*( P <0. 05) 2% o (1= ;0= ) 0.58  0.49
o /km 1.41  1.62

° 126 -



PeEr N

)
87 kg/hm’> 89 kg/hm’ ( 10% 3
) o
o 3.1
133 kg/hm’ ( .
44 kg/hm’ )
46 kg/hm’ .
( )
s Ly =oy + (Bo +B1ij) D, +B,F, +B,V, +B,H; +
BsL,yA +BsR, +é& (1)
3 Sy =a, +('Yo+')’1Z/k)D/:+'YzF/:+')’3P/:+')’4Vk+
Tab.3 Difference on adaptive responses against extreme Vst +vsly +v: R+, (2)
drought events among different income groups () (2 Iy Sy ko
/ 1% ' )
(1= ;0= ), D,
Z,D,. D, (1=
0= ) ; ij
1.7 2.0 0.3 75 78 3% ° ®
o 2
1.6 1.9 0.3 72 74 2"
( 1= ) 0=
14 15 0.1 6 70 1 ). (1= 0= ).
e e 1%5% 10% @
()
4
?
Tab.4 Difference of impacts of extreme drought events (1) (2)
on wheat yield among different income groups F, P, (
/kg * hm~2 ) o F, ( 7
hm?) (1= ;0= );P,
R (1= ;0=
6 554 6 467 -87" .
) (I= 0= ).
6 439 6 350 -89" Q)
6417 6 284 - 1337
6 469 6 366 -1037*
o 1% 5% 10% ) @

° 127 -



Prrzr
(T 4R

‘::J . 2018 1
Probit o Probit
(MLE) .
. (OLS) .
. : (R)
(km) . ( km) ( Pseudo R*) 0.376  0.169;
R (1= ;0= ); H,
( hm*/ 0.070 0.076( 5).
) (). () .
( )Ly F 92.10  10.04;
( : . LRy F
(1= ;0= ) (1= ;0= ) 650.82  10.35.
) (1= 0= ). (1= ;0 .
= ); R, Hausman-Wu exclusion restriction
(
> oa By £ )
M ° °

o

Yig =03 + (6, +6,D,) [ijk +(6, +63Z/,[) D, +54XL//; +

85V, +6H, +6,L, +6,R, + 77y, (3)
Yo=a, +(60,+6,D,) S, +(6, +60,2,) D, +6,X,, + (1 (2)
05V, +0.H, +6,L, +6,R, + 7, (4) 0.33
(3 (4) Y ko j L
o 5.5% ( 4
( Vol Su 2 4 500,
( 1)
( 2) 0.12
o }L.jvquka\fSijp:S‘Uka\ 2.1% :
ZD, . : (
) ? . Eriksen O’ Brien ' . Sperling
Szekely ¥ \Tanner  Mitchell *
? ( )
( )
? o
( ) (kg/hm’) . )
( /hm’) . ( /hm?®) . ( /hm’) .
VosHy L, R, .5
o 00 O Ty Ty . 6 8%
(3) (4) o 0.36 2 . 10%
3.2 0.64 o
(2) ( )

° 128 -



PR
SO

N
N

Tab.5 Regression results on determinants on farmer’ s adaptive responses and its impacts on wheat yield

(n (3) (2) (4)
) 0.208
(6.711)
0.022 ™
X (2.739)
(1 0.117**
(6.928)
0.028 =
x (2.956)
0.073 0.002 -0.013 -0.016
x (1.162) (0.141) ( -0.478) ( -1.380)
« -0.122" -0.034™* -0.021" -0.018"
( -1.918) ( -3.008) ( -1.717) ( -1.679)
(1= 0.331** -0.110** 0.055* ~0.043%*
= (6.423) ( -5.605) (2.396) ( -3.514)
0. 008 0.003 ™=
/- (100 hm?) 7! (5.885) (4.732)
(1 0.087 * -0.031
(2.009) ( -1.624)
(1 0.106 **
(4.148)
(1 0.052*
(2.054)
( )
0. 046 ™ 0.037 =
lkg = hm =2 (5.630) (4.458)
i} 0. 024 ™ 0.020 ™
/ +hm (4.129) (3.448)
0.021 ™ 0.019**
/' hm (3.529) (3.089)
) 0.012 0.014
/' +hm (1.205) (1.394)
0.128 %% -0.022" 0. 007 0.005 *
(10.67) ( -4.910) (1.504) (2.361)
0.032 " ~0.006** 0.015 ~0.005**
(6.881) ( -4.306) (4.919) ( -4.013)
0.071 0.014" -0.032" 0.047 **
> (1.640) (1.740) ( -1.723) (5.778)
, -0.052%* 0.013** 0.003 0.000
( -5.907) (5.641) (0.765) (0.063)
5 0.286 " ~0.060 ™ -0.017 0.009
/hm” (8.208) ( -5.573) ( -1.092) (1.382)
-0.008 -0.008 -0.034 ~0.002
( -0.078 0) ( -0.421) ( -0.780) ( -0.084)
; -0.008** 0.002 ™ ~0.002** 0.002
( -4.356) (5.741) ( -2.725) (4.335)
-0.012* 0.008 ™ ~0.009 0. 006 ™
( -2.017) (6.931) ( -1.092) (5.867)
; -0.001 -0.000 0.004 -0.002**
( -0.270) ( -0.152) (2.808) ( -2.887)
(1= 0.098" -0.024™ -0.028 0.012
= (1.941) ( -2.544) ( -1.271) (1.262)
(1= -0.033 0.003 -0.002 0.000
( -0.656) (0.355) ( -0.079 8) (0.034 1)
(1= 0.147* ~0.080™* 0.049" ~0.068**
= (2.479) ( -6.885) (1.910) ( -6.144)
(1= 0. 489 % -0.024 0.011 0.083 **
= (3.354) ( -0.783) (0.182) (3.174)
Not reported Not reported Not reported Not reported
LR ¥’ - - 650.82 -
F — values 92.10 10.04 - 10.35
Pseudo R? 0.169 -
Adjust R? 0.376 0.070 0.076
3326
. Yok ok * .
( probit)

° 129 -



=N
o5 3

[ )
% . 2018 1

21% 290-30
12% o
29 31-3
12% N
1 13% o
2% “ ”
3% o “

( 4 3
5 5 )
2% ~3% ;
4
“ 5 .30 90 889 3326
( )T )" Yamin
" \Leichenko  Silva " . s o
(1)
« 7 .
)
) .
0.12 2.1%
“ " o Eriksen
o O’ Brien '° \Sperling  Szekely  .Tanner  Mitchell *

* 130 -



PR
SO

s

)
N Zambia ] . Review of development economics 2012 16( 3):
p
394 -411.

1 21%
12%

2%

3% o

2% —3% o

20%

( References)
BRAINARD L JONES A PURVIS N. Climate change and global
poverty: a billion lives in the balanc€? M . Washington D C:
Brookings Institution Press 2009.
IPCC. Summary for Policymakers R //Human security. A special
report of Working Groups I and II of the Intergovernmental Panel on
Climate Change. London: Cambridge University Press 2014.
THORNTON P HERRERO M FREEMAN A et al. Vulnerability
climate change and livestock: research opportunities and challenges
for poverty alleviation J . Journal of sat agricultural research 2007
4(1):1-23.
THORNTON P K STEEG J] VD NOTENBAERT A et al. The
impacts of climate change on livestock and livestock systems in
developing countries: a review of what we know and what we need to
know J . Agricultural systems 2009 101(3):113 -127.
AHMED S A DIFFENBAUGH N S HERTEL T W et al. Climate
volatility and poverty vulnerability in Tanzania ] Global
environmental change 2009 21( 1) :46 -55.
THURLOW J ZHU T DIAO X. Current climate variability and

future climate change: estimated growth and poverty impacts for

12

14

16

N/OL .21
2009 - 06 - 10. http: //epaper. 21jingji. com/html/2009 — 06/10/
nodel. htim.  HU Angang. Badly pay close attention to the poor
under climate change N/OL .

2009 - 06 — 10. http: //epaper. 21jingji. com/html/2009 —06/10/

21st Century Business Herald

nodel. htm.
I
2009(4) :26 -31. XU Yinlong. Need take into account the effects
of climate change under planning poverty alleviation policy J .
China economic report 2009(4) :26 -31.
WANG X Y ZHANG Q. Poverty under drought: an agro-pastoral
village in North China J . Journal of Asian public policy 2010 3
(3) :250 —262.
J. 2014 36(3):63 -170.

WANG Xueyi LUO

Xiaohua. Research on climate damage and migration issues of

destitute rural population: a preliminary research framework J .
Population journal 2014 36(3) :63 -70.
M .

2000: 90 — 100. ZHANG Xiao. Economic analysis of flood

and drought disaster in China M

Publishing House 2000: 90 - 100.

Beijing: China Economic

M . : 2007: 70 - 78.  WANG

Guomin ZHENG Ye. The research on risk management and
prevention system on agricultural natural disaster in China M .
Chengdu: Southwestern University of Finance and Economics Press

2007:70 -78.

GDpP N/OL . 21 2015 -
12 —16. http: //epaper. 21jingji. com/html/2015 —12/16/content_
27751. htm.  The State Council Leading Group Office of Poverty
Alleviation and Development. The Party Central Committee is
planning assessment measures in crucial poverty areas: cancel or
reduce the assessment weight on GDP in poverty counties N . 21st
Century Business Herald 2015 - 12 —16. http: //epaper. 21jingji.
com/html /2015 —12/16/content_27751. htm.
YAMIN F RAHMAN A HUQ S. Vulnerability adaptation and
climate disasters: a conceptual overview J . Ids bulletin 2005 36
(4):1-14.
DAHABREH J ZISIS C

VASSILIOU M et al. Poverty

vulnerability and the impact of flooding in the Limpopo province
South Africa J . Natural hazards 2006 39(2):275 -287.
ERIKSEN SH 0’ Brien K. Vulnerability poverty and the need for
sustainable adaptation measures J . Climate policy 2007 7(4):
337 -352.

GENTLE P MARASENI T N. Climate change poverty and

° 131 -



=N
o5 3

‘/‘ . 2018 1
livelihoods: adaptation practices by rural mountain communities in 2015( 10) : 150 —156.
Nepal J . Environmental science & policy 2012 21(21):24 - 29
34. J. 2016 38
18 LEICHENKO R SILVA J A. Climate change and poverty: (5): 899 -907. YANG Yu WANG Jinxia HUANG Jikun. The
vulnerability —impacts and alleviation strategies ] Wiley adaptive irrigation behavior of farmers and impacts on yield during
interdisciplinary reviews climate change 2014 5(4):539 —556. extreme drought events in the North China Plain J . Resources
19 SPERLING F  SZEKELY F. Disaster risk management in a science 2016 38(5) : 899 —907.
changing climate R .2005. 30 WANG Y J HUANG J K WANG J X. Household and community
20 TANNER T MITCHELL T. Entrenchment or enhancement: could assets and farmers’ adaplation to extreme weather event: the case of
climate change adaptation help to reduce chronic poverty? J . IDS drought in China J . Journal of integrative agriculture 2014 13:
bulletin 2008 39(4) :6 -15. 687 -697.
21 31 WANG J X YANGY HUANG J K et al. Information provision
J. ( ) 2014 31(2): policy support and farmers’ adaptive responses against drought: an
56 -67. ZHANG Qian MENG Huixin. Social vulnerability and empirical study in the North China Plain J . Ecological modelling
poverty to climate change: a summary on foreign research J . 2015 318:275 -282.
Journal of China Agriculture University ( social sciences edition) 32 DERESSA TT HASSAN RM RINGLER C et al. Determinants
2014 31(2):56 -67. of farmers” choice of adaptation methods to climate change in the
22 (2011) M . Nile Basin of Ethiopia J . Global environmental change 2009 19
2012.  Ministry of Agriculture of People’s (2): 248 -255.
Republic of China. China agriculture yearbook ( 2011) M 33
Beijing: China Statistics Press 2012. J . ( ) 2016 18(5):52 -
23 D . 59 91. CAO Zhijie CHEN Shaojun. Formation mechanism and
2010.  TIAN Jianmin. Construction of long-term evolution trend of climate poverty from the perspective of climate rish
mechanism for food security and empirical research D . Wuhan: J . Journal of Hohani University ( philosophy and social
Huazhong Agricultural University 2010. sciences) 2016 18(5): 52 -59 91.
24 34 International Organization for Migration ( IOM) . Climate change
I 2009( 11):5 -8. ZHANG environmental degradation and migration: addressing vulnerabilities
Hui TIAN Jianmin LI Changfa et al. The causes and and harnessing opportunities R . New York: IOM 2009: 27 -
countermeasures on relative poverty problem in the main grain 35.
production regions of Henan Province ] Journal of Henan 35 DIFFENBAUGH N S CHRISTOPHE R B F. Changes in
agricultural science 2009( 11) :5 -8. ecologically critical terrestrial climate conditions J . Science
25 2013 341: 486 -492.
M . . 2015:45 - 36 .
55.  QIN Dahe ZHANG Jianyun SHAN Chunchang et al. The J. . 2012 22(11) :45 -50. CAO
national assessment reports on extreme weather events climate Zhijie CHEN Shaojun. Analysis of climate migrants’ migration
disaster risk and adaptation in China M . Beijing: Science Press mechanism status and countermeasures in the perspective of climate
2015:45 -55. risk J . China population resources and environment 2012 22
26 (2011) M . (11): 45 -50.
2012.  Ministry of Water Resources P. R. 37 I
China. Bulletin of flood and drought disaster in China( 2011) M . ( ) 2016(5):55 - 64 155.
Beijing: China Water & Power Press 2012. ZHOU Li SUN Jie. Climate change and asset based poverty trap
27 in China contiguous destitute areas ] Journal of Nanjing
2004(2) :77 -82. LIU Xiaoying LIN Erda. Impact Agricultural University ( social sciences edition) 2016(5): 55 -
of climate change on water requirement of main crops in North China 64 155.
J . Journal of hydraulic engineering 2004(2) :77 -82. 38 STERN N. Stern review: the economic of climate change J .
28 J. Australian planner 2006 4(98):1 -37.
. 2015( 10) : 150 — 156.  YANG Long 39 KING D. Climate change: the science and the policy. J . Journal

WANG Sangui. Households’ vulnerability and determinants analysis
in poor areas J . China population resources and envioronment

132 -

40

of applied ecology 2005 42(5):779 -783.
WEART S R. The discovery of the risk of global warming J .



PR
SO

N
N/

Physics today 1997 50( 1) :34 —40. expanded edition M . Cambridge M A: Harvard University Press
41 WEART S R. The discovery of global warming. revised and 2008.

Extreme drought events and rural poverty: differences on farmers’ adaptive

behavior and production impacts among different income groups in North China Plain

YANG Yu' WANG Jinwia® HOU Linging® HUANG Ji“kun’
(1. School of Business Chengdu University of Technology Chengdu Sichuan 610059 China;
2. School of Advanced Agricultural Sciences Peking University Beijing 100871 China)

Abstract Under these contexts that increasing serious impacts of extreme climate events on agriculture production have gradually
aggravated rural poverty and North China Plain ( hereinafter NCP) as one of main grain yield regions have faced the increasing
challenges from extreme climate events this paper empirically analyzes the differences on farms’ adaptive responses to extreme drought
events and production impacts of them among different rural income groups in NCP to provide the empirical evidences for planning and
implementing policies on adaptation measures against climate change and poverty alleviation. Using a large-scale survey of 1 663 wheat
plots of 889 households of 5 provinces in NCP this paper builds two-stage econometric model to do quantitative analysis. The main
results of this study show that: (DRelative to the high income groups the low income groups significantly decrease by 0. 12 times of
irrigation and 2. 1% of probability on adopting surface pipe to extreme drought events due to the weakness of their human capital
society capital and production capital. (2 When wheat is shocked by a severe drought the wheat loss will reduce by about 21% with
an increase of one time of irrigation and 12% on the conditions of adopting surface pipe. @Relative to the high income groups the low
income groups obviously increase the loss of about 2% —3% . Based on the above conclusions when formulating and implementing
poverty alleviation policies government should take consideration on the impacts of extreme climate events. Specifically to improve
farmers’ adaptive capacity ( especial for the low income groups) and well implement poverty alleviation policies government should
pay attention to the impact of human capital society capital and production capital. When more severe drought occurs government
should improve irrigation technologies by enhancing irrigation intensity and increasing irrigation efficiency to mitigate its negative
effects and realize poverty alleviation.

Key words extreme drought events; different income groups; adaptive behavior; production impact; NCP
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