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A x AEEXNRZH A EERLE ,m HRBFETEENREEAL L HBEAEG LR EREAS S &R
HXEDTREERASME P EELLER - HEFRBCV RIE, HEAX:
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KPS HEMX LRI R EFELRNTE . R EELRNTEHE,
2 BRESW
2.1 RBRERMNRELDZESYH £1 FRBE 2000 £ RERG SRS

2.1.1 FEHMGEHMBLSBFIEHNRBERE FEK Table 1 Households’ forage supply of research areas in 2009
GG — 2T —4ASESRE . MR . EREHEE

WX RO TEY k23] W2 X
LFFSE ia e 1 3 0 2ER , SRR AL B T BB M 3¢ B2 Arca Pasture Mowing grassland  Food patch  Buying fodder
WM RStE SEERIPHBLEE. R 1A (hm?) (hm?) (hm?) %>
M HT B3 R Akt T AR K W K BB B R oG B ST L AZ 88165 1.81 0.15 27.92
HEANFHESHT 10 MEEERBESRE, B3 RE AY 1626.43 0. 00 0.03 19.67
SATR(E D SHERELEAARHRE SR ET  252.37 2.58 3.18 6. 68
WR,AZ.AY.SZ.SY.SW K —2%,XL.XH »—3%, Hj 13311 0.85 2.24 5.89
ET . HJ\WS h—2K, PHBBHERLI AZ AY & WS 114.42 1.08 4.82 4.70
SZ.SY.SW HK,# 1 000. 00 hm® A4, ET.HJ, SZ 110161 0.00 0.51 23.42
WS & XL.XH ¥ ERMBE /N, 7 200. 00 hm? £ 4 SY  719.13 0.08 0.15 41.62
NELFEFETXL.XH2 #. HAHRX NIV ER SW  576.17 0.01 0.42 36. 90
E:FEFEFEAE T ET.HI.WS 3 #, PHmAE R XL 295.07 20. 16 0.14 44.63
3.00 hm® £ 4, Fo b #b X 1 A8 5/ ; W 2 25 8 2 XH  136.90 11.08 0. 49 38.82

REFEEEMNZHIAEZ —, 458X HH30.00%

EA AKX FHE.ET . H WS 3 LB K. (XA R 5.00% , K FHMM X . R Pearson HEF
St BRI ERESNEXHEERR B EAMELRG=—0.80,P<0.0D), —EERXEHFHEL L P
BEH BN

2.1.2 EWMEBEHGHXRBESERFEARXESR S[SBEERTFEIUHTHERRSBEEFFESRSEELN
2ABOAS. ARBAMAFETERRBEEEE BKEFTILENCH ST RBAC , RBRFEN T
Wi X 2B EAETE IR 40 FRRZTERHME,  THRIHSBENEZER I —EF —E£EBE S REY
RS BRI THRERTFRERE FEEETH M BTN EZERGNEMEERIA AR IR IES
. ST EHRRSEEARELSF AREZHEHRFAARERR, AR BLR FRIANANAR -
(B 3), &3t 4 HRHEIBANHBERLANERE, R RS 50 10.99%,98. 69%,49. 28%,
111.87%, G ZHE MR REEMHE .

A 10 #1599 FPHRMABELERIEI, FHA ST.26UMZHFPFIANTEEE™EMNRFESELR, L
SZ.SY 2 Hi e B A X AR (71, 67200 AR KR ERKKHEFIAE Z . = W™ EHRwSELEE, 55 F
H 49.67%,24.48%,10. T8N M RAEHE Lk, SRIE AT RORSBIANM R B REF T, FHE KR
MRBENTERESHERESRBEERMXR. BEMNE  SRRSELRXESREBEN VAR EERL
FEEX AZ(60.00%) AY(86.67%) BRI EEJF X SZ(80.00%).SY(63.33%) A&, K NEFRHEEFEX SZ
(53.33%).SY(78.33%) B K™ E, FREMBE R XL (26. 67%),.XH(16. 67%) & ET (14. 29%) . AY
(35. 00 %) 5 R 7= 8 , Fofth th KOA 0 B A AR, R R B R R R 8 Bk RE S B RS RMER RS B
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Table 2 Impacts of extreme climate events on soil— grass— livestock— people system %
+ 3 Soils £ 3% Pasture # & Livestock A B People FE £ Barriers
:{iis BR ERXR Bx ER BR ER BR TR 8K EX S
Drought Heavy snow  Drought Heavy snow  Drought Heavy snow  Drought Heavy snow  Drought Heavy snow

AZ 0.00 0.00 98. 31 3.33 100. 00 83.33 1. 69 3.33 0.00 0.00
AY 0.00 0.00 100 6.78 100. 00 100. 060 0. 00 0. 00 0.00 0.00
ET 31,25 7.69 96. 88 19. 23 100. 00 73.08 15.63 23.08 6.25 42.31
HJ 25.00 0.00 97.22 21.43 88. 89 85.71 8. 33 0. 00 0.00 0.00
WS 23.53 0.00 94. 12 0. 00 88. 24 58. 33 35.29 8.33 5.88 33.33
SZ 1. 45 0.00 85. 51 7.25 100. 00 76. 81 8.70 2.90 0.00 0,00
SY 4. 84 0.00 90. 32 3.28 100. 00 98. 36 11.29 4.92 0. 00 1. 64
SwW 10. 00 0.00 83. 33 0.00 96. 67 75. 00 6. 67 3.33 0. 00 0. 00
XL 62. 96 0.00 88. 89 16. 67 100. 00 46. 67 44. 44 0.00 18.52 0.00
XH 59. 26 0.00 90. 74 6.82 94. 44 72.73 29.63 0. 00 9.26 20. 45
¥3{f Mean 21. 83 0.77 92.53 8.48 96. 82 77.00 16.17 4.59 3.99 9.77
AF 5 Variance 107. 88 316. 23 6. 11 92.61 4. 90 21.24 93.33 153. 45 154. 70 165. 93
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2.2 HRMSABEERGERITH
2.2.1 XHREmSBREGHNELREE R 3RO RIIITH XA X Y iR S S B O R KNS, FEER AL
B.0E EG TLB5HS 5 MER, Kk 5 R0 768 18 18 K 454 5 B4 00 50T K i (X 55 B 38 5 49 35 1
TTh. RIGENN T BAFELRRENATH MBS & S35 P 8 L E, 77 580 b 895 06 57 5 3 00 E K W 2
(90. 26 70) > F (85. 56 %) >EH(57. 17 %) > F(46. 26 %) >HT T(11. 49%) s T M B R WM AR F R %, K
F RN FF K9 B 3% (89. 37 %) > W BE (88, 66 %) > F (42. 93% ) >EH(23.35%) >HT T (18.23%) ., XK E, B
EHRHRENER EROBREBNEMITH BRZTFER B ENE R UEE . ES 2 HIEBIES
B R B RKE) 50% , AE R HLEREMN TEFHE SMEIT T RS ER AN ARG,

2R SBRRRN AR EE R EALE R EAREE. RAXKANUITER(BR. SR LEHE
(B BFHE(FIORBARERHE(E 3,3 10 AHAE R BRI 10.00% 4 . 7 HAh 588 0 5 5
—ER R RIER(CV>50.0020)  ERTHEHERKAEY RN ET. H WSERE L, B R FTHES
TAEBEEMERXAW XL.XH.SZ.SY. . SW B EE; AT T OB RA BFEEh Y EREK HI WS 2
;2K TEFRETERMX AZLAY . ET.HJ WS 5 8] B L AFE X A3 5 # SZ.SY.SW.XL.XH ¥ 5 ¥
FRA.

R3 HRNBRSEEH KR

Table 3 Herders’ response strategies to extreme climate events %
£ % Selling livestock W Buying fodder £ Go out for grazing  $T T Do work for other Bl 3% Captivity
:!:ei Bx EX$ BK £ gx EXd Bx EX R EXS
Drought Heavy snow  Drought Heavy snow  Drought Heavy snow Drought Heavy snow  Drought Heavy snow
AZ 86. 42 43,53 92.19 89. 43 55.33 13.37 4. 26 4.26 74,82 92. 67
AY 96. 67 16. 95 98. 33 100. 00 31. 67 13.56 3.33 5.08 78.33 98. 31
ET 84.38 61.54 100. 00 100. 00 25.00 15. 38 6. 25 15.38 46. 88 76.92
HJ 94. 44 71.43 94. 44 100. 00 30. 56 42,86 30. 56 35.71 100. 00 92. 86
WS 82.35 83.33 76.47 91. 67 23.53 58.33 29.41 58.33 70.59 91.67
SZ 75.36 34.78 95. 65 88. 41 92.75 33.33 14. 49 20.29 20.29 85.51
SY 91. 94 8.20 69. 35 100. 00 77.42 6. 56 8.06 6.56 16.13 100. 00
SW 70. 00 33. 33 98. 33 93. 33 93. 33 33.33 16. 67 33.33 16. 67 91, 67
XL 88. 89 46. 67 85.19 53.33 81. 48 10. 00 0.00 3.33 18.52 80. 00
XH 85.19 29. 55 92.59 70. 45 66. 67 6. 82 1. 85 0.00 20. 37 84.09
#4118 Mean 85.56 42.93 90. 26 88. 66 57.77 23.35 11. 49 18. 23 46. 26 89. 37
AF 5 Variance 9. 64 55.03 11.29 17.33 48.92 75. 46 96. 39 103. 65 69. 20 8. 44

2.2.2 HRMBERBEEMBEENITH FERENSEELBEHGERT BEMMITERN 2 HEEFR,
ARABRESIAEF N BREN BT T RO TS . ABREE BARFE SEFR 3N AER
2P R XSSP T T B A PR (B 4) . AT 599 DN RERBH AT LB L, E Ry E SR AN
(45. 06 ) B R i, ARG MU RER G N R E MBS E R SR LA B AT, KB R B BRIk N EE
(37,3100 >R K436, 30%6) > L ERM(29. 22% ) >FBIRK(23. 68% ) EHAF B AT HERIANS
PR (58. 2300) VSARME R (5L 6390 X BRI SR AL B A BUR, B R B0 R W42 2 1 5 58 0 9 9 SUIBIR 0 1
71, ERRRAE BT RGR R XT 8 3, TS ABAR R G A M ARG H KD RBR 5 AR XS5 25 46 i 4
REETARE FRMBEEBGT AL SHMUME LS G2 3% BHRERANERBSBEEA TRTE
HEBT X BMBREERE VNS RR A S5EEMETFRERE S RERKRERGEN BTN F
BzZ—,
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Fig. 4 Herders’ evaluation on adaptation measures at policy level
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AR K, B T 5 W 3K BOR 22 ) g B A3 R (5 A5 W B S o B 3 b 9 B B AR R (<C10. 00%0) , XL\ XH 4b7E
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B A 7 RE 10 PR X 1987 4F L3R Mk 3 A K T AR AR R 20 Ely T A o A L SOAR A T AR A X oK BE K
Wit 425 ERGEEE W T 50, S RREAN R ER G YW EE DR R SRS FR#T, TFE
ARANANTENHLERE-—NEEIR . KERANFTESENIEER P, XBEFHUEA T ERFEK
BERBETANERIE, FERGAEHARBENERTRESFEIGSBETHYHREES EERAIEARH
W, AAEER - EHREAU.BE EHERRSBIEATRERNSSEIRREENAN TR, B R
PEE R A KRR EER S RENY RN R EEHKT, # i BURA F RERFES B, M LA
R EMREUARSBEEAEHEERGNEEN R, XECAEMNETFREEMA LA PHBER T HRI.
HAMRERMERERG L - B -F - N EGREY RS RBEHMZAUREA TR ERMLE, 2
KKAEH ERMPR R .
3.2 REAKHERAIERIH RGLE

ANEBERHR—HEMBY e M EE N, ABFE S — U@ R LH, 07 4R LA R 450 38
2 OANEETE AESANEFSCMZ BT RBAEE N TR LR R NI EE ML A6, AR
FTINN RERIGZE PSR E N AAAER P REshE N 54MF T HIE R 2 #3272, 20 ¥ & BLRE sl 1 LA
MELENABRTENENTN . HRAIES LBHE. BREEHMERTRERSERSY R ERIEEEHR
PRl E R RSN BB REERSE S RAEMBESOK T TR . & 6 28 ¥ B8R B9 F 5 <
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AFRAERERESERY R RN TEXFR, XEF xR w5 3R L & B O N E F a5
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Effects of climate change on household compound ecosystems and herders’ adaptation
LI Xi-liang', HOU Xiang-yang', Leonid Ubugunov?, DING Yong', DING Wen-qgiang'"®,
YIN Yan-ting'*, YUN Xiang-jun', ZHANG Yong'
(1. Grassland Research Institute, Chinese Academy of Agriculture Sciences, Hohhot 010010, China;
2. Institute of General and Experimental Biology of Siberia Branch of Russian Academy of
Science, Ulan-ude 670047, Russia; 3. College of Pastoral Agriculture Science
and Technology, Lanzhou University, Lanzhou 730020, China)
Abstract: The household compound ecological system is the basic unit which responsed to climate change in the
northern grasslands of China, and research on climate change adaptability is necessary to promote sustainable
development in pastoral areas. With the guidance of grassland system theory and using questionnaire surveys,
the response and adaptation of 599 households to climate change in Inner Mongolia, China were studied. 1)
The methods of forage supply which including grazing land, mowing grassland, forage land and buying fodder
in households are regionally different; 2) Extreme events, especially drought, are the key factors influencing
the household compound ecological system, but there are different patterns of influence from heavy snow,
sandstorms and strong winds; 3) Climate change influences the households mainly through pasture and live-
stock rather than soil, human and infrastructure; 4) Buying fodder and selling livestock are the main adaptive
strategies. The response of the household compound systems to climate change occurs at the grassland and live-
stock-management interface where forage and livestock are the key nodes in the feedback process.

Key words: households; climate change; herders’ adaptation; response strategies



