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LU 7 A resilience 137 7 VFET [DLIZER S ] resilire L WHEHRTHL, LIUT
ALFHDVAT LN gy 7 XTI, R UEES, MiE, 74— Xy 7 2L TT
AT VT AT AR TEDLV AT LADRESNE LTEFRIINLS (Resilience Alliance i 2007;
g - OHik « 30 - AT - ARAS - IR - AR 2009), VYU TR ETEL, HDHVAT
LDPID V= BA~EETDH L R LERBERSTCEFEFHARATELHEL (0 <BA) D
BAERT, VYU T U AZBRLOBICEHBE L ROERAER AT AT, ThEalBRo LR
T LD EEEEZ RIBICELIETLE) L5 IBEL > TWND, Y AT AlF,
RN TERDOD DRFHD A7 — )V TIEIARHE R L= 7 P EaRBRT 528 b D,
LYPUT UV ADE N AT A ET, BIDOL Y —A~EBTHZ LR LICL Y KRERBELZR
T2 Z &M TE D EE X BIL5H(Gunderson 2003; Walker 2004),

VAT LEREEE TH D CS.Holling 13 1973 FFDF L, [EREV AT LADL VY TR L
ZREME] (X > TEBFOREL LTV I T ANl Lz, oLy 7oz
BT TEFmL U 7 oA ERETN, SEELAZTICARRS XA T A05 HEELLARTOFIH O
BB R D EHERFE & L CER SN, ZOEFRTIE, BIERFENEWVZE, Bl 5
AR AT LDOL V)T VAR EBZ bV, Z0K%, LFHL YU T VA TEZ LR
TR AT AH Il (RERD Ly T CTHDH I L) ORI, e, B, Ly
— ALV T N EOBMER DS EZ I AL NS TERBL YU 7 2] & L THRE S vz,
1990 FERLAED L2 U T U ZAOMEIE, BELLY 3 v 7 2RIV AT LAVH EHEmRT D
BEAEZLVEEHRL WS, TF, 2200 Clk, 4 F TR LFEOMRATEIZ
FEONTERLLY U T U ZAOME T MR SAER Y AT ATEH L L O &3 5 B EF
(28 Z 72T 5 (Levin et al., 1998; Levin, 1999; Berkes, Fikret & Folke eds., 1998; Berkes,
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HETH D,

EREMIL U 7 U ADOBERIE, 1970 FARITRE AT e o 7o U AT AAERESSC, 1980 10 1%
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RENH D,
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WET D Z L, D3 HTERE LT, Briguglio 1%, ~7 o fRFLENM. 2 7 o RFEOHihRME,
BWHNF A OFEEMHEV, RFOL U T o AOF RIS L 5 ERIE A R L=,
Adger (2000)|ZtEEHIL DU T o R % [ —T7R0a 3 o 7 4 NEREY., BusH), 2 L TR
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EEODIEN, MBBHROEELREEOOL DL LTHRREN TS, TFEL VYT A
22 0 % B (Resilience Alliance 2007)iC & 23 59, L ¥ U 7 2 A ORI METS I O FEAf
(Gallopin 2006)IZ bl 9% & FIEREIE L THDH, ATV UV T AT r v = s FvikA
HLIPYT U ANDT T a—F 2o T 5,

EEANR LY T RIZEIT T

oz fEEE (Semi-arid Tropics: SAT) (Thornthwaite 1948; Megis 1953; Troll 1965; Ryan
and Spencer 2001) Tid. A% OREFEAEITRELZI G LTI TH L, 7T - T7 Y
HRHT VT OHH B TIX, R OBRANDOKIESBET LTS, b O T
X, BEAFEIIRZERRKEEIKFEL TS, RAKBEEIEFEL WD, BRI SRR
EEWNENAEERRE L 7o TV D, FRIBLOEHZRDO Y X7 5L L L, BIRT 7
T ANDBRENSZETHDLZENLVL VY T UV AOEEREZROUNLE SR> TND (BH,
2009; Thamana 2007), E~DT 7 B AXRENOHE, BENOIERER I EIERE
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£ Livelihoods

— R I =T 4 WAEREHEEFT 272010, BEAELEEZBR TR EDYa v I,
L HRMIIEE S D Z Lok DRe)), BREAEORIE, MOLEESDEHBRNLEFHN
DU 72 8N K B A D AR ORI,

BgF Dignity

— I 2 =T A PMEANOEEIRNRD Z L ORWAERRE S RIE SR ED T a v I
O HRLNICEIE TE HRES

AR

BRI X

BHHE -85

1. ANADREREQ-HOERF-E£E5X- B



VIOV T VANDT Fr—F

LYY T oRATuY =7 hTiE, 4 DOT7T—~<RNEFIERT77a—FTLYY T U AL
JELTWD, LY U T UVANDELENRT 7 —F & LTE, B OB & AN
HIFORUAKEDY g v 7 0BIEETHA IR LLHEEALDLE LTLI U T v RAZ%E
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(Evans and Caylor A E ) & FEHLAYZR 8 H L7284 (Thamana et al. AREE)H1TH
TS, KEMARKETIE, HBEE AT AFNORE~BITT D2 AHEELHVED
(Kume 2009; Palanisami et al. A<#453E),

£x
BHAEE <avy
BHHE
Y LamoL A

| AR REEEOEEER

EBEEDLEESER
T—<1: | T2
IMAPENSELAHDEE — BEUHE -RE- R TRBOEREMNS
ZiBE | BEGER)EAD

> B
BRSO EBLERER /
T—<3:

ESFEBM, BHELD, ESEELED, EOLLVDRIEFEZROH
ZEENICETLETHEOZVVELE

2. LY TP RADT7TO—F

LY T U RADER

BTN Z o IEBARFIIE, AR T 2120 ORBHERA I L 2 2227 4 (1
o TORBEGRE L 0D, FHBEEGTINO AR ERIEATIZ & > TOMER - ERRT AT A

153



DLV T AL, BREEMIIENT S, NHOZRRELT DAL - £2E - BEozo
®\Eﬁﬁm®if%ﬁﬁﬁéﬁﬂ%%&\ﬁﬂé%&i%@v997yx%%zézkm
fith7e & 720N, ﬂ3iv?ﬂ?yxfuvxﬁk@%ﬁ@ﬁ&v997yx®£%%ﬁbfw
Do ZORNTEZRIZOWEMAE CORBMNE, ABREE . /FE, AR —v 20K E
ARLTWD, MRS # 2 L OBREAH) (ﬁ T ALY T U ANETRT) ITHETTREN
TWD, LY U T U ADRETH D REME, RBHEE, REHEE, @FRE (ory ) 7
AERT) IRETRINTND, BREZORSKANETr Y =7 POEERHRZRL TN D,
IuY=l FORE, VYU T U ADORIEEREET H 2 E DR BT T ORHOAESLTRT
ZHOMCTHZE, ZLTRL Y Y T U ADBERRFKMEIT > TWDDONEMBHT S Z &1
b, MEOEEN/ SICXDRELEICL > T, BRROBEHNOOINEENEE L, BHEN
(A O RBHILKG vTREME L HE () ICREE 5 R 5, REHEENME T2 &, Zhidit
AR R H ORERE & RFIRBIC B 2 B T, BENER OR T OB FIZm< 2T 5Dl

5 UL FOHIRTH Y | KESK FIEN AR BB O EAL R I L » TEOREIT S
RIZEEEBIN D, BH O ORBHEEME T LR, HEORRIT. &5 5 FEIC

STHHFEDOZDODOREI ZMHEL LD &35, TOHKIIL, B EREEMOIRIE, o
EETEE P, BREE. e BEF— 0, b5, b LER i~ 5
Te O DRFEAFEN A3 70 581, B8 & OIFREEHNEF L TR Z HE~ G L
E%%ﬁﬁﬁéo%%%@®QMQEVXTA\%ﬁ«@?ﬁkx%%%#é%ﬁ@ﬂﬁk
KRR DI 72 57, WEOAELF L EEOHEFFIZ L o T, BHOCKNEOHEN Ry NU—2 %

H3. LOVTFURZERT HER

RIETR, BHFE £ R A || EHEEE
FROEM 5—> T, B ORE -
PR )

TP

REURERESADT IR KfEE, BERYLGE

154



BEREEHEZHSTNWD, BRIESEICRBVEEMIT LZE LT, BRIEIT S S axin
BRSO ORFIGB 2B L Coa v 72 bEEL LD &35, AT, #HkL L ToHfE
WAL L R REERMEFFT 272D LY U T UV ADRE D, AR —E RIS E I EREIE H
WA =T IR T D, BIZIE, BEEAREY AT MR ZMHE L, WIBAREY AT AT
HEER MG U, AR X7 MIROR/EY, =X —& LT, AEHK, SEREM
75 EERMHET D,

. 9)

ARETIE, 7uvzy MBI LYV T U A~NDENRT 7 a—F 28 LT, ¥
WEREHAI D AT DA L W) STIRTL P Y T U A2 E 2D, HBLRHIDITF BT
SO RIZ O WM OB CH Y #O0AEFEAETHD, FITEET IO, &
FORUIKR EBRE DY 5 v 7 22T TR ORHEE | MG, £ L TAEEDORIETH 5,
LYY T AL ARERERICHT 5857 T —F~ORZH iR EZFOMETH
% (Resilience Alliance 2007), BEATFES O ERGENEIZ & - TE &2 OO L2 U 7 0 3% O il
AI2=T A BRROLV VT RO LD, LYV T AL EIER LUV TOFR
TR A E R T D O DR DR REEN TH D,

51 FSCHR

TSR AT, BB, PR, ek —RR, (L AR, AT FEHIGR, Resilience
Alliance i T#t4& - £ AT B ITH LY 7o ZADOFHE & EH . A HERERET ST
ATV VT ATay=r b, 200946 H,

AR, PR REREA. =GR — (2010) T BT BERNGRERHLIC 351 B MEEAE A B L OV
P RRVHEE ORI | HERAERRS AT L OMfaggte E L U 7 A Rk 21 4F B FR3
WgE 7w Y = 7 MREE (RIS,

B (2009) 177 U Akttt OWags et et ) E—journal GEO, vol.3(2): 1-16.

AT (2009)  [TEREHNCIST D b o W OAEFRE— > BT — B OIS H—
Working Paper No. 2008-005, Working Paper Series on Social-Ecological Resilience, Resilience
Project, #a& HIBRERE 22HFZE 7T

AN O L 2REREELSFHRR, AT/ T~V T 47 « v, 'ZeEEOS H RS
—ANHlOLeREE B SWEE] . @ BB, 2003 4,

HEAE, B NET, AP (2010) TRARLDEEARRTICBIT L FUERa v Fv X
BOER & EOBEER ), thRERT AT LAOMEFEE LU 7 A SR 21 FE FR3
sty 7 MRE (RHRE).

BB, wEiE, mo (2010) T2 7 REEINOFMEICE T 2E S L & Hf| fl—7%x

155



PET- BIZ K D EEMDAE LB R 2 6l — ) M4 AT A olagatt s LY ) 7 A
VR 21 FEE FRIAFE T 1 V= 7 RS (RHE).

IR, i, AR, HAFRRI (2010) 12007/2008 DZERNIC & 2 VEMHE ~D %A
ITENCA LD LY U T U A= - BB igic s i 28 iHA L v — ), 4t
SERU AT LOWEFEE VYU T R PRI FRIMIZE T 1 Y = 7 M (R E) .

Adger, W. Neil (2000) Social and ecological resilience: are they related? Progress in Human
Geography 24(3):347-364.

Adger, W. Neil (2006) Vulnerability, Global Environmental Change 16:268-281.

Berkes, Fikret, Johan Colding, Carl Folke, eds. (2003) Naviating Social-Ecological Systems,
Cambridge New York: Univ. Press.

Berkes, Fikret & Carl Folke eds. (1998) Linking Social and Ecological Systems: Management
Practices and Social Mechanisms for Building Resilience, Cambridge New York: Univ. Press.

Black, Robert E, Lindsay H Allen, Zulfigar A Bhutta, Laura E Caulfield, Mercedes de Onis, Majid
Ezzati, Colin Mathers, Juan Rivera.(2008) “Maternal and child undernutrition: global and regional
exposures and health consequences.” The Lancet, Volume 371, Number 9608, pp.243-260.

Briguglio, Lino, Gordon Cordina, Eliawony J. Kisanga (2005) Building the Economic Resilience of
Small States. Islands and Small States Institute of the University of Malta, Malta and the
Commonwealth Secretariat, London.

Colson, Elizabeth. (1960) The Social Organization of the Gwembe Tonga. Manchester: Manchester
University Press.

Colson, Elizabeth. (2006) Tonga Religious Life in the Twentieth Century. Lusaka: Bookworld
Publishers.

Commission on Human Security. (2003) Human Security Now, New York.

Evans, Tom, and Kelly Caylor (2010) Spatial Resilience in Social-Ecological Systems:
Household-level Distribution of Risk Exposure and Coping Strategies in Southern Province
(Zambia), Vulnerability and Resilience of Social-Ecological Systems, FR3 Project Report (in this
issue).

Gallopin, Gilberto C. (2006) Linkages between vulnerability, resilience, and adaptive capacity, Global
Environmental Change 16:293-303.

Gunderson, L.H. (2003) Adaptive dancing: interactions between social resilience and ecological crises.
In Berkes, Fikret, Johan Colding, Carl Folke, eds. (2003) Navigating Social-Ecological Systems,
Cambridge New York: Univ. Press.

Hoddinott, J., J. A. Maluccio, J. R. Behrman, R. Flores, R. Martorell. (2008) Effect of a nutrition
during early childhood on economic productivity in Guatemalan adults. Lancet; 371: 411—16.

Ishimoto, Yudai (2010) A Preliminary Report on Social Network as Insurance in the Tonga
Community, Vulnerability and Resilience of Social-Ecological Systems, FR3 Project Report (in this
issue).

Ito, Chihiro (2009) Re-thinking Labour Migration in Relation to Livelihood Diversity in Africa Rural
Area: A Case Study in Southern Province, Zambia. Working Paper No. 2008-006, Working Paper

156



Series on Social-Ecological Resilience, Resilience Project, Research Institute for Humanity and
Nature, Kyoto.

Kajoba, Gear (2009) Vulnerability of Food Production Systems of Small-Scale Farmers to Climate
Change in Southern Zambia: A Search for Adaptive Strategies, Working Paper No. 2009-009,
Working Paper Series on Social-Ecological Resilience, Resilience Project, Research Institute for
Humanity and Nature, Kyoto.

Kume T., C. Umetsu, K. Palanisami (2009) Impact of the December 2004 tsunami on soil,
groundwater and vegetation in the Nagapattinam district, India, Journal of Environmental
Management. 90 (2009): 3147-3154.

Holling, C.S. (1973) Resilience and stability of ecological systems. Annual Review in Ecology and
Systematics 4: 1-23.

Lekprichakul, T., (2007) “Impact of 2004/2005 Drought on Zambia’s Agricultural Production:
Preliminary Results” Working Paper No. 2008-003, Working Paper Series on Social-Ecological
Resilience, Resilience Project, Research Institute for Humanity and Nature, Kyoto.

Lekprichakul, Thamana, Chieko Umetsu and Taro Yamauchi (2010) Child Growth as a Measure of
Household Resilience: A Re-Examination of Child Nutrition Situation Using New Growth
Reference Standard, Vulnerability and Resilience of Social-Ecological Systems, FR3 Project Report
(in this issue).

Levin, S.A., S. Barrett, S. Aniyar, W. Baumol, C. Bliss, B. Bolin, P. Dasgupta, P. Ehrlich, C. Folke,
I-M Gren, C.S. Holling, A.-M. Jansson, B.-O. Jansson, D. Martin, K.-G. Maler, C. Perrings, and E.
Sheshinsky. (1998) Resilience in natural and socioeconomics systems, Environment and
Development Economics 3(2): 222-234.

Levin, S.A. (1999) Fragile Dominion: Complexity and the Commons, Perseus Books, Reading, MA.

Maler, Karl-Goran (2008) Sustainable Development and Resilience in Ecosystems, Environment and
Resource Economics, 39:17-24.

Meigs P. 1953. World distribution of arid and semi-arid homoclimes. In: Review of research on Arid
Zone Hydrology and Zone Programme. Unesco (United Nations Educational, Scientific and Cultural
Organization), Paris.

Mulenga, Chileshe L. (2009) Resilience of Rural Households and Communities to Economics Shocks,
HIV/AIDS and Recurrent Droughts: The Case of Households and Communities in Mwami Area,
Chipata, Zambia. Working Paper No. 2009-010, Working Paper Series on Social-Ecological
Resilience, Resilience Project, Research Institute for Humanity and Nature, Kyoto.

Palanisami K., Chieko Umetsu, Takashi Kume and M.Shantha Sheela (2009) Impact of Tsunami on
the farm households of Coastal Tamilnadu State, India, Vulnerability and Resilience of
Social-Ecological Systems, FR3 Project Report (in this issue).

Resilience Alliance (2007) Assessing and managing resilience in social-ecological systems: A
practitioners workbook, version 1.0 June 2007.

Ryan, J.G., Spencer, D.C., (2001) Future challenges and opportunities for agricultural R&D in the
semi-arid tropics. Patencheru, A.P. 502 324, International Crops Research Institute for the

157



Semi-Arid Tropics, India, 83 pp, ISBN 92-9066-439-8 Order code IBE 062.

Sakurai, Takeshi, Hiromitsu Kanno, and Taro Yamauchi (2010) Empirical Evidence of Resilience at
Household and Individual Levels-The Case of Heavy Rain in Drought-Prone Zone of Zambia-,
Vulnerability and Resilience of Social-Ecological Systems, FR3 Project Report (in this issue).

Shinjo, H., K. Ando, Y. Noro, H. Kuramitsu, S. Takenaka, H. Miyazaki, R. Miura, U. Tanaka, S.
Shibata and S. Sokotela (2010) Impact of Land Clearing on Crop Productivity and Soil Fertility in a
Miombo Woodland in Eastern Province, Zambia, Vulnerability and Resilience of Social-Ecological
Systems, FR3 Project Report (in this issue).

Sokotela, Sesele B. and Mutinta J. Malambo (2010) Evaluation of Agro-forestry Plants for Soil
Fertility Restoration and Enhancement of Sustainable Agriculture in Eastern Province, Zambia
-Report for the Period of 2008 - 2009 Crop Season-, Vulnerability and Resilience of
Social-Ecological Systems, FR3 Project Report (in this issue).

Thornthwaite C W. 1948. An approach towards rational classification of climate. Geographical Review
38:55-94.

Troll C. 1965. Seasonal climates of the earth. In: E Rodenwaldt and H J Jusatz (eds), World maps of
climatology, 2nd edition, Springer-Verlag, Berlin.

Udo, Reuben K. (1982) The human geography of tropical Africa, Heinemman Educational Books,
Ibadan.

UNDP, UNEP, WB, WRI (2008), World Resources 2008: Roots of Resilience-Growing the Wealth of
the Poor. Washington, D.C.: World Resources Institute.

Walker, Brian, Lance Guderson, Ann Kinzig, Carl Folke, Steve Carpenter, Lisen Schultz. (2006) A
Handful of Heuristics and Some Propositions for Understanding Resilience in Social-Ecological
Systems. Ecology and Society 11(1):13.

Washington-Allen, Robert A., R.D. Ramsey, Neil E. West, Brian E. Norton (2008) Quantification of
the Ecological Resilience of Drylands Using Digital Remote Sensing. Ecology and Society 13(1):33.

158



