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Fig.1 Composition of the human system and the hierarchy of

climate change impact (modified according to literature[ 18])
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Fig.2 The concept model of impact and response of historical climate change in China on the base of food security

B3 D BORTIE AR U, LRSI 5 R K L R
e 3R T A R YT PAY 3 8 i B L R AR A B ok i
AW P33 %, B3 S BUE SRR GUR AR ™ E YL
Jito TN 7K P AR AL 53R K R A
SRPBEALAR, M 23 oA A AR 7 - 2 B A K
TR AT X PR AR AL 2 BRI B P I, B A
ZAERERFERRE EAGRERN. BT
3 DS R B R M T HOE AR 2 DRI, v R AR AL
L5 AR AR A O 38 bR Bk AR B B L
T i B0, AN S i 3 B R A AR ) BEOK AR AL
S ES P IS AR TP
K2, DR K 2, T n] BEIE AR o
2) MEE e LR, MEtr g
o] DL At 2 R Gon URAAL I UK. 42
ARG TR AR BRI 4 A2 X IR B 7 A T
YEFF A7 BT it IR i AR B K i e B/
AR B A A IR B R A RS
R 58 VAT ¢ RPN #1722 AL ) B
JEAE AN N SEORTRR B A7 1) R 1 E T CRME 2B 7
EVID S AIE iy DM S TR AV IDNIRE &b
BB A 2 R R AR A RS NS
7R DR A A D R YORR B A s 4 ) HE A
o M1 BN TRAR A BT S IR A e 2 4
SEALIR T B 15 i 75 2R R G S IR R
PEE T 1 G T I SO R S A B AR
Fob B i AR 2 7 I B AR T S Al
PE P R BCRESEA AE B AT BB R A2
AR BB 5 TR S 7 RO e i AR R i
R, FFHUT AOE B ATIR A S B AR RGN B R

PR AT BE D BT AR B IO ARBR o« BRI DS
R B R A P 2 KO I — AN iR AR, (HE
AREEREME . R AP AL AR5 K 1
AT E EERAEA T H Z ), LRI
StoF b KA AR AR P R e 3, R ] g R
B R PP o i, BURE B Ak 2 BB (0 1 i F 25
PR ) 5 O T LA R G e O b S 1
— T (EI3D.

3) AR A AR . AR A TR
e FRAN AN F RS, 885 E (R
5O T 2 DR £ Hiet 2 AR IE JC 4 Rl K1
FERR AT 22 A Pl 7 B S 7 AR B . RS A
o AR R AN DL RRIR A, K e AR
TR 4,

AR B O 45 2 A AR £ 9% e A 1 T
PEo AE KB A2 7= I8 B 2 KIS BT, 4
A2 (BRI AL BT & T # E A9 ik g, AT
BE T 2B R AR LA AN e AR UL £ X
SO B A2 7= e A AN B DR B I, A 2% 5 200 1o 1)
AN PRI AL 23 06 JIT A2 7 R £ 11 9 T B A8 A0 5 il A2
AMARRE RS, 4. DS AR b i i o 2e
DX SRR A 7 AV Y g T R B L4 e 4. Y
AR B4 e A AN RET AL 1N, T e B S N & 8
FHE Ui 4%, 7 T IS AN AR T PR e 55
AL Y VR U5 s A DA T8 A0, T8 (3 I 2 g
R s L, DU 512 iR il AT 3,
[ o B st 3 e P03 20 5 5K s AR AL x4k, £ ] REAE
ANRIFE A B 2 22 1) R 5 BURF 2 i) R A HURL Bt
Bl 07 JE h 52 . BUR AT 8l L2 5 FIAT I



1294 Hh B}

B 34%

REBERGER

B =

EF‘f%ﬁui

W%ﬁﬁ"

A 7 7R 438 B

N R G R B3 7 G038 R

15 87 4%

SENES RPN STINVEY S A i)/ S

Fig.3 The hierarchy of human responses to drought in the history of China
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Historical Climate Change Impact-Response Processes
Under the Framework of Food Security in China

FANG Xiu-qi"?, ZHENG Jing-yun’,GE Quan-sheng’

(1. School of Geography, Beijing Normal University, Beijing 100875, China; 2. Institute of Geographical Sciences
and Natural Resources Research, Chinese Academy of Sciences,Betjing 100101, China)

Abstract: It is one of the core themes of the Past Global Change Sciences (PAGES) that to understand the
mechanism and process of the past human-climate-ecosystem’s interaction in various spatial and temporal
scales in order to improve the understanding of contemporary climate change impacts and adaptation. The top-
ic is also the important theme of historical man/milieu relationships that is a big issue of concern by geogra-
phers. In this article, concepts of vulnerability and food security in the regime of Global Changes are used to il-
lustrate historical climate change impact-response processes in China. Corresponding to the food access, food
availability and food utilization, the food security of historical China is simplified to three levels of food pro-
duction safety, food supply safety and food consumption safety. The food production safety was the base of
food security which could reflect the social sensitivity to climate change. The food supply safety was the capac-
ity of the society to accommodate the crisis of regional food security which could indicate the social capacity
to response the impacts of climate change. The food consumption safety was the final state of food security.
The insecurity of food consumption was essential for the occurrence of social instability impacted by climate
change. The processes related to the impacts of climate change to grain productivity, food supply production se-
curity, individual food security, and social security are discussed. For human society, climate change means the
changes of climatic resources or disasters. Impacts of climate change occurred from the direct impact on the
grain harvest, then transferred further up to the sub-systems of economy, population and society mainly though
the impact-response chain of climate change, agriculture harvest per capita food supply, famine, and social sta-
bility. However, the impact-response processes of climate change could not be attributed to a simple causality.
The initial impact could be amplified or suppressed in feedback processes affected by many factors in each
sub-system, such as arable land, population, policy, foreign forces, and so on. Both people’s spontaneous be-
haviours and the government's organized policies and operations played very important roles in all steps of ad-
justing the responses on the impacts of climate change. But each adjustment had its limitation under the given
historical condition. The impact of climate change could be positive or negative. To a certain degree, even the
negative impacts could be converted into new opportunity for development if right countermeasures were tak-
en. This article has provided a framework on the impact-response processes of historical climate change. Fur-

ther research should be carried out to measure the processes quantitatively on the base of the framework.

Key words: food security; historical climate change; impact of climate change; China



