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Abstract

China has entered an aging society characterized with huge elderly population
base with rapid growth rate, advanced age trend and a large number of disabled old
people. At the same time, the family supporting-parents mode transformed swiftly to
the social care service mode. With the relief tradition of social care service, the aging
society has brought great pressure to the social care service system. Under the high
demand background, caring facilities as an indispensable part owned high vacancy
feature, showing that great problem existed in its allocation mechanism which need to
be studied as soon as possible.

From the perspective of the Resilient City theory, urban caring facilities
allocation is a process, in which the urban complex system adapts to the demand
pressure, and its allocation mechanism includes the dynamic and phased adaptation
mechanisms. An analytical framework with holistic and dynamic characteristics
was set up. By using the theoretical Panarchy Model, the dynamic adaptation
mechanism is the adaptive cycle mechanism of urban complex system coping with the
demand pressure. The adaptive cycle process and driving forces of Changsha between
1949 and 2016 were analyzed and its development trend was determined based on the
Panarchy Model, which is an attempt to apply the Resilient City theoretical model
tool to the caring facility research.The phased adaptation mechanism in exploration
phase was deeply studied, which is a very important phase to accumulate system
potential during the adaptive cycle and could have a great impact on the whole
adaptive cycle process. Considering the caring facilities demand is far greater than
the supply under the marketization background, the mechanism of urban complex
system’s absorption of the demand pressure is the core of the phased adaptation
mechanism.The mechanism of urban complex system’s absorption of the demand
pressure in Changsha between 2011 and 2016 was studied, which included the
absorption results and the urban system factors affecting the absorption results.
Considering fully the demand differences of the elderly and the complexity of caring
facility supply in real life, using qualitative and quantitative methods to compare the
supply and the demand, the supply factors affecting the absorption efficiency and its
features, which are the absorption results, were determined. The urban system factors

resulting in the absorption results were also confirmed which included direct factors
v
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and underlying factors. It provides a new systematic perspective for explaining the
caring facility allocation mechanism during the exploration phase. The urban
systematic countermeasure to promote the healthy development of the adaptive cycles
and to advance the absorption efficiency of caring facilities was also put forward.
The main conclusions are as follows: (1) The division method of the adaptive
cycles and phases was to divide different cycles according to the basic policies for the
social care service and to distinguish the phases in different cycles mainly based on
the trend of system potential, connectedness and resilience by such indicators as the
total supply of caring facilities, the ratio of private caring facilities to public ones and
the total number of occupants, with the elderly population pressure and specific
policies etc. combined. (2) The adaptive cycles and phases of Changsha consisted
of the first adaptive cycle(1949-1999) and the first exploration phase(y1)(2000-2010)
and the second exploration phase (y2) (2011-2016) of the second adaptive cycle. The
inherent demand of the second exploration phase (y2) (2011-2016) was to enhance the
absorption efficiency. (3) The driving forces were the institution innovation with the
policy preparation in advance, the caring facility demand change and the timely
perfection and adjustment of the specific policies and standards. (4) The caring
facility supply factors affecting the absorption efficiency were mainly the medical
and nursing function level, the scale of caring facilities with homogeneity function
for the self-care elderly, the average occupancy price, the nature of the caring facility
host, the position of private-hosted caring facilities, the quatity of the supply
providing service to its surrounding communities, the matching degree between the
supply contents and its corresponding community demands. (5) The direct factors
leading to the absorption results were mainly uneven capability to operate caring
facilities, inadequate government supervision, low income of the elderly, dual-track
caring facility developing mode, the time sequence of dynamic spatial development,
inhomogeneous distribution of high quality medical resources and the imperfect
mechanism of the construction of the caring facilities providing service to its
surrounding communities. The underlying factors were mainly the unclear boundary
of the government social security management responsibility, community unit apt to
be administrative, social organizations owning dependency, low level of social
security expenditure, early stage of the pension industry development, physical
planning convention, single core urban spatial structure, etc. (6) The optimization

countermeasure proposals included the macro dynamic ones as constructing
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information platform for caring facility, monitoring the adaptive cycles and early
warning, feeding back and making the adjustment when in the exploration and
conservative phases. The periodical ones are constructing the caring facility type
system based on different demands, perfecting the government allocation mode and
setting up the community organization allocation mode to increase the supply of
corresponding types of caring facilities and enhancing the absorption efficiency of
enterprise allocation mode through the subsystem synergy, improving the overall
absorption efficiency by increasing the level of social security expenditure, speeding
up the professional training and strengthening the supervision power of the
government.

The above research findings could provide a powerful theoretical tool for the
study of the dynamic caring facility allocation regularities, promote the refinement
and deepening of the research on the caring facility classification, improve the
limitations of the research which were usually from a single perspective of society,
economy or space. In practical dimension, the research findings could provide a
theoretical basis for Changsha’s medium and long term planning of caring facilities,
guide the classification of caring facilities, enhance the urban complex system
absorption efficiency of the different demand and promote a healthier development of

its adaptive cycles.

Key Words: Caring Facility Allocation; Resilient City Theory; Adaptive Cycle

Mechanism; Absorption Mechanism; Optimization Countermeasure
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E I 2 & P FIR AL 113 Ji5k, FFR B FRE R #AT G0, BIE L, 4
HYFEZFENTHL) 0.8%, STHTERSKIEEXR 3%-5%M LLHIAHZE K, 58
ELXEHEAEEST R BN ERELE. THPLHIA TR BRI A B 52
MEXMMNY, REMHSFEZRSHIKBEFEEZ WS, flA9EHHKREES
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Rk, Sckidr, REZRAUMRE#FERERERNFZRSTR, AN, X
EHREZRLEFERAREE R, HETRHFESG, RELSFEZ RS ERIER
WFRSUER, BV, BUE. KERIIBISEFHKIREAELRKRER. |
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(3) FRENRA T BB 14 = 77 & iR 55 84

I E, RESIREMRS ERIF R, B S AR R LA TR R AT R
ZN W= NEEAE. FRANANDESWKENL, BRItz
M5 FR. &t 2SR ANR A G, 2000 4£ 2 A, (T IR sz Bl 4 & 48 A
bt LAY IR . “AEAE IR T X R IR KR DUE RO AR . DAL X AR
B DAA @RIV 728 WA R BIR R TT I 7 ¢ 2006 4, (O T IR & fE 7% 2 ik
Sl E W EEn ) #— BN AR RFEZNER . HXRS AT
P FEZ R RS AR - 2011 4, (PEZBFEVKRE “+ZH” SR
fath: “RAEZEIRZNEM. X RS ARG, Pl FRe X #, TBehkES5R
FARBRAMILE, EARSSEFEERSHLE S, BR BUFES. ¢35, &
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MNREMRINE) Sl “@ L PUER A X RIKIE. IR Z 2
RFEEMRFHER. 7 AT, @ ZHFERER, REHLSFZRSERCEHNDAT
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M By AR B A 2SR, TR 2 BT R e N V) 7 B 10 77 2 ik 55 Wi
FEAENIMERE R . BHRA 2014 F H 24 N g RK 752 m N 22l B 48dE, K
HE B RAEE N B K R 2 NI S RE HEORL IS g 78 400 2 L AE HEORL P B 45 5 TH)
(75 R, EAZHR o AR B 2 10 75 SR S, N 5] R EURT Ry B DR R A I I )
LA LR T AR R EE I R R 2 AE NI 75 3R, R I H K R S N AR BRORL AN
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Pk 2 U3 T HL, 2 9 9 38 K 2k RS2 R N BE AL I 4 S ALAG 4 B2 RN e K A LA
I HXF P ALk R S N AT (g e A A g HER 0 PR A, R AL A 4 3 4 1 A AR
MR 933%, JEXRIHMEAKUMERN 56.7%, ZREGZITER N, BYWKEEZN
R BL A 3 BB K 4 B R B L b 1, BB A R RE S N B A o & U4 4 T
W, 2015 FRE KB LZFEAND N 1563 J5, HHEEKFEE AL 330 /7, HE] 2054
ERE K RE 2 NN HK IR 22 4300 15, HpEERREZ A2 1600 /511, Bl &
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GEFEBEIRTA . BEANERER., FEsBEHE, X EFRFZEN
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P BEAE R 55 9 AT OY. (E X Al o o0 SR R AR 73R - R B 5T AS TR 3 T 2h RE X
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LA 30 ORAIE S5 r) 2L, A X 47 BAE R 55 A 2 BN i B 55 2 40 N SRR A7 B 3
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& R NLAT B BUM I EALN T KDY E AN AH ST SR B NIRRT it
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(4) FEHNMBEREER

CZHENOPEIE N, 72 M T RWAERE N, 2N S L E—HK
THRRKEE. 2000 F02EIR 2 &MEFIKO 113 5K, 2495EZ5 N HSEK
0.8%, AR T RIEEFK 3%-5%HIKF. IEFK, FENBWERE LRE TR
JE. #2016 A2 RS KBS AMD) , #E 2016 FJE, 2EHFKFER
A&t 730.2 Jisk (S #E X 1 A H A EERLIR A7 322.9 A5k) , AAEFEANOL
B 3%, BTREEANMEIRZRM 316 5kPY, BEE “+=4" MK T4
LENKMEH bR 35~40 5kU5F — e . mMLhr b, ZHEARRE. KAEKY
I R ST Ak TH R A BENAE TR E AL 1) 2 N 2D 5 2N R E6.7%(2327,
=T 3%

MAE 2015 45, H1 [5 22 8 Bl 2= 0 70 b0 kA T € B 75 2 WA R R LR35 ),
HEEE RN 2EFEZIMTERGE 48%. HE 2014 FK, LR HELE
REWHERT, S8BL 2 FHRM: 8E 2012 FK€, LM 10.52 735K 57 Z R AU
FEZN 6.8 HN, BARNERMA 65%; #ZE 2016 4 10 H, KPHHXIFFEEN
M BE RN 35%. R, TEFERT 30%, MR E S, N
TEH. PREFERAREFEZNHERZI “BFER. 5TE” FiE, THHFN
7, &~ B TR IR LA B B LS A7 A ™ E .

FETRIM, 2020 70 47, TR E K3 Nk 2 WAL B, B AR N T4 s R 28]
TEA R RIREM T, HEARPI A E IR EIM, 2 58N 0 1280 8 K1) 7
KIET), SHMEESZ KT FRE JHim B i & RSB EE A, 5 35 5 b
WAL R R . DA, 8] R BN Ik T IR 2 LA G L R T A G AT, Ik
T I L AT AL
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i, ATLUE RO B HESE, HESHOT FOIRAL . AL, MSRPEBES AT, REEMW
Xt H R R K g R A AT R, AT R G S IRl s T B S
TR BC BT FLL: &, AR HESE .
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AR SO 5y, o i 22 4 N IR E U I SRR AL AR ss; B, 2o
Ot s B E. NMEE. IRSRAET KLk, HdEs, DEERDH
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o KU ALEFR R B I HTRD Oy 28 [ 00 B B G 4y, B IR IR T SR SRR E
52 B b X R SO AR R B MR, R B M R 0 5 ST AR G . fEA 2
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WAL R 77.59%; 2016 FH GDP i& 9323.7 1276, 2017 “EH GDP i& 10535.5 12
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HoON AT IF R M B 3 0 22 C L 28 =35 70 BT ) - 1992 SE Kb Tl N2 b 4t 2,
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N 16.82%, midZ ANLLEK, 80 XL EZANIE 16.7 /i, HEFANDEM
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z11 Kb mXFENBW=EE (2011-2016)

2011 4F 2012 4 2013 4F 2014 4 2015 4 2016 4

TEE (%) 33 35 35 40 36 35
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A ERN 8 AT LRI L Fe A . SRR S 416 4, A RS 370 4.

[F, &% 60 2 &L ERREEZHENIEAT T RRAERAE. siEomEE T
BRI —. W E P EAH R WA NRER . W ZRE R, EET
Hem 60 & &ULERKRGEZ NSAITHE. Bk, KIEHEAETEESIEE J1(ADL)
R PIARAE, WA REEE NSRS, e HARRRERE, WRIEZR. FK.
ERR BT, =NES) SRR 6 BRI, —BIWIUGEML N R E
Kae” , ZRNIYBULIEMILEEAN “PERAE” , TLRISBUCIEML RN “ &
AR, ARG EEATHADE B . MBI 2016 £ 11 B, WE AR
BFEARNME I 8 LW MR Tt 74 . LR E 96 iy, AR5
714, BN EAEAE X N RSB 7 AL Re B N (2 AL E R, S AR R KRR,
KA X KB Z NWA KNG 78 4y, Hrh, BEERREEANIL 3L N, PREKEE
ZNIL AT N H—IRF R EGIHH AN E L 441 47,

G N AR E . R EFEANREREN, WfmER. . &
BREE. Bk, AN T8 BERS. @FRRESE. B o AR E
PR RANEERE, GEXTHA IR g ZEMAREHER NERES.

R R MG AR B R, Wit THREZNMWIRERAH LR ER.
Hor, fEMMEATERN—. WEEPEAT AR RGEEANTITHS, RN
40 1, AR 32 4 VT FEEX . BHY 100 EFEHH . SNE5FE
M /ANX . RS E ST B2 N7 G, LR E 53, A i&RE
48 4y o [ G H] 2 2017 4F 4 7 o i & N GB35 A48 AN FN 4 24 38 7 80 K &l o 98 4

#z1.2 FRIAAWMEEAR

AREE ()

o R A S EANES 2 INESE
P O N N EN T TE RN 363 . 370
0016 4 10-11 | IV R A TR | PR B o ) K E 4N — ~ -
fiE Nt 363 78 441

oKW G | MRS R e
2017 4 4 g RFEHERERZEN| 48 32 80

e RS ARX HEEZANETHE, H “—7 Kw.
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(3> H A AH < HdR
Kbm oMk kY mgit R, RPHASXRER. KIPH A4
Fiv Kb miZieREHT.

1.5 fREN

(1D HigEX

S Y SN 5P T B AR AL A R O A T TR LA EL LA R LA N 3T &
g8 AT 5 5K 7 (38 N AVE AR A AR, 0 M HBh A G N AR IR HLAR S S S
RAWETC T AT 1 & B BURI By BOVE IE R AL HIARFAE . D9 IR Z AL BC B0 FC ) 1 5%
ERNSBACM B & BARPE T MRS, AT LR KIS B L ke BR1E, 18
1R e

FENMBE S ®RIETRAZEY), T AR AR PR T AR 2l
SEPE AR T B VR O RV IR AR Tl A i AR I A AT, N T W R AL
FBC & 1R R %, Ty IR Z MU BC B 1 3h B AC R T S IR AU i B T A

KA LFIrE EAF SRR FORES . S AP RZENTF RO ZERME, B
ARSI o 3k 3 A3 18] b oy Al 1 IR E AL I B 28 P, A B NAE 22 58 N1 D01 2R 51046
Ko, SR I3 M S e 22 S A SR B RO R B ik g DN R R LR AR . 2 R -
bR ik, HESh T IR E N S BE FU I A A S IR AL

RS RGP, Mt &%, TRSEMELSEE. RANMBRET
H AT & GEX R SR IR SRR K L, 208 T H AT 2 WAt = . s )
S — LA R R IT AT ST R PR .

(2) BisEE X

it B T 05 S PR PR SRR R, ] S K PD 1T IR S ML TG B A R R I R E AT 25 WL %
S8, JEXT @SS BEAT B AW, D9 LR R R B AR AR

HEr, KPmFREIMIEEI “mmmR. s E” Bk, Bl KIbmm
YT AR G 2 A T R M A R T 8 R T RIS R R Y Bt 4 DR AR N HLRRAE
AEEM T8 S0 IR 2 U KSR R 5y, (e BEX 22 72 A0 T SR ROICRCR K 4 T

M 28 GE AR A 0 R WA 45 2R I T I BLAR AT IO 28 6 . BRI R, T ER
T SCHE AN L S X SR, DA Ry Vb T B T AR e 22 S AL R SR IR R,
2y Ho 3l I 24 B A R 1) R

X YD T 57 2 B BC B AL 1 A DA BT T BRSO v S X A K e 3 TR AR
HAMER L.
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LA

Ay

FBLE MREESHEILEN

7’

A5 BB XS IR E LR BC B R U PR BEAT AR B L B4, o i HWE A 2 i
[, g x5 3 7 B AR AL BEAT AR GE oM, JFORE IR T SR R I T B A AR S
rHTHEZE

2.1 ARER

2.1.1 FEHBFRMAEIR

Yl IR E UM B B 2O 1 AR R R oK, /SR A2 TR LA T BT T 1 2
S

FEZRACE T, ADHEFTR R 8 S B BEAT 55 . 2000 Fr EIR 2 N H—
UM RERSERE R, AEEANMEFRZIMFENZEANLEZENDR
17.5%, AIASG T AE 7 SR EBCRPOY, M H B A R g AL, B EAES, 24N
) T ONAE IR Z AL 1 7 SR B B3 B, 2016 A& X Kb i — T & 0 7L BOR
2] 23.5%MZF N BAEFRENMFRZET. ZH RN RBURIRAR 2005 4
bRz @mRFERE ER, WREERZIMFZNZFENGHLAN 9.7%,
IR B, KIEEFE N EMANRBREEE, MBI L 8% MZFEANAEN
YT PR IR & F 5K, BT 5F R R F MR A 6.7% M ZF NH A
TR E N IR R 550 & I BRI EEANK R G E B RAH 11.5%
K128 5 N LR IR 2 /5 5RO, IR EBmE U R W], B ANEFRZIMFZNZENK
BUEZHENDR 5-15%. BT ZFEANDEHKR, HAEAER K, mHEETEL
FR RPN, HE-DEINES.

WHBRZ T REFZENM T ROEWR R A FEe . JOIRG . =
S 1S PR B L 2 AR N IR T R A BB R 0 9 I AR A T AT AR B OR
3 AR BRI 28 N B S SR LA IR 2 TR A T G R 0RO TR
BANMEFRZI I ZFENEIEER K KEWN & RRERPY . 7o Bl 2 e
ZHENRENMEFZIFRE KB KD, 52 WSR2 0 B 2
FE TR AT S A R R, ke R E N R LRBEA TR ZN TR E
(361, 33 Ju 4% (Flaherty J H)S% WM 22 0L )= T 45 B A 7 LOBOR M 24 N R E F K
& R i BT, E SR PR R BB O R s 2 R AR A D 59 (iR BB A
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RERLS ) ML IR Z AU B 77 R A g5, A N R e <5 J2 T A 7 SR A8 1 o
U, LUK EL, ZEAMFZNMBFE RS LB G RBERS. @t KER
SEFVIMR, mHEENARKZRN, BHEEEICHZ AR RB RS2 F
ANAEFRZNA, TS BUH 75 R IR R A A2 4

CE NPT BN IR Z AR ST N SR BT AN TR . IR AL R
55 KT B 5 AE A PRI 2 8 2 4 N2 15 AN AL 1% TR ML I 5 2 R K0, £
RERZNHESRT, BTZENNRNKPHSEAG, FREHH N LZZEN
FRERBNEEER RPN, BRy7 . SRR ZE N SRR R R 01, J8
ZHM AL R AR MRS TR EREZFENREENR R, (£
HZ W IR IR E RSN AR IR E) R ER, ZFE NS 7Lk FER
—HEAFRER SRR IREAR. EERME. WREE M.

IR, KB WF 8 5 25 W AR 92 2 A8 A0 97 2Z HLR 1K) 7 R B B sl 3t
VEFFAE o XF 22 8 N 7 SR 0F 22 7 1R O VE L b 120, i s b b, By i f@ BORAS . Hb
JiftE (place) ZEBRIER MM &2 F N DK FRAFD 4. mieis (2013)
FTREHER MG RELX . BAKBE. IHIETY . 25 E M B A RRAL
B SEAE N R 6 Al SR AL (1A X (128 AR A TR MU I 7 3K, R IUA R AR X2 4
N 5 SR B 52 LT B 2 )y e ) R e G 7 R AN U BLAE S 8] e A b, Ak
BIXS IR E N DI RE E KPR R B, RIS a2 il g X 2 A “ 2 ER
2KV BURTEmEF A (SP) EALE S NN TR E MU I T SR, B H AT 48K
2 BN 5 K I WE TN E VEWE FE . B Z X 22 AR N P /e SR IK FR 2 ML Tl g 2R KT
7= 7 1 B A AT

I, A A7 W TR e SR AN 48 AR BRI 5T, AT I /5 0T 78 2 08 e 1k
b, BONEE . PEUKT SOATEE JT 5 A R KT S BT B A T EE X 123025 460,
BT ERILFMTHBTRABEEN ARG Z . KA KRS 175K
WECRITR I, AT BERAR T TR B ARG HE” VLAC 7 K 00 A BE .

212 FENMEESEEMRTIR

KA 25 Ip FARVEROR 738 A 70 ROENM B R R ZHE LK — Mt ad . B
IR AR A A 75« RS IR E UM A R R 34T TR, BBk« ik RV
AICBOR IR R W 7 3 0 58 55 0 B T 4 /N P A 22 B R BB INAT 2 73
FREN M T K S AR IR], 2 Iy RIPIR WM AR 5 S e R v i A5 B o 1 1 )
KA SNFEAEYIMT 2 Jr . BRE TR EHU DO KAl b, 38 F Al B2 55 2R AR K
R FRENM 7P N PREERL . ok A . R A = Rh SR, IRk AR Uk 4T TR

i1,
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R IR B LR 228 PR A 2 LB e 0 1A RO, [ R LR AIE IR B8 R A R %
BT TL . REFRENMN EERAOFERM D . I, B R 55 R U
i, Messhid. s NREWHRREA RS, KREMERE, 2F  HirRat
KRB R R e KA PR SRR ROE TR E LA B BB R o A BT 4 2
Fo2 8 TR ) TR 2 A AN A ik ST R B T A8 0 D0 R BOR AT A2 B R &
B Ak, BT BLSEBr EAFR RCE IR E AL AL B BRI R R S, R RE L
g E WAER RN 22— o BB SCRF D /N AE — SRR B 1 BB AL
g N, HA WA NN TAE b RS 5. RsdiEs, REFRLE
BUR e s R g R I L, B AR E M SURHES) R R DY i G B A N IR
EIREH T EN R LR ZA ™ E . RME TR TIEWEEA R
SEHIZ) T IRE RS WU, R E DS AR A O A e R A 2
S NBUR AT & FRENIN R R BIMT AR H H 2, R TR E UM R R R 1 %
fLsel,

X N X PR 85 (1 SRS 8 A B 2 A SC T FE R o H M B DLIBURF T 5 20 RO 25 1
TR TR E WU S TR 28 A R W 3K Al 55 A5 300 I SO I A AR, 8 H SR U A I B3R
B2t BAR, AR SR EBERES . ARSI ZFENNARZE RS
R 9% & HLAL) B S AT AN TR 98 0 R 4h - DL oAb BURT B8 < (0 R D70, S0 0 &5 &
HEZ R A, 3R R REEE T, ORI 5R 2 NG A N IR 2 55 10 g
TP, ZEm RO FE A A 2 5T, A RES T LR BUT 5
BRI AR 25 5, A — Fh OB WL 77 2 R 55 7 & TR 50 i A 50T 3 20 0 3 1 3 s o
7k W 2, 3 3 ) 5 AT ML V5 AR SR IR AR it HE 3 7R 28 R 55 KT B L0
2R @ BN R A VA I 2 ¥, AL RO IR E NI I B D3 B N R, 4
I BN, 3200 SO AR E, FES A I AN B3 b 3 AT R 57 fE
AN B B v, BRI B R A e A AT LS HR R T AL B A, NN A SRR
ZHUR L 78 o0 A B AR A PR A, H o A DR B K RT B DR B R IR IS 22 4 N RE s
PRAFEEARTEZ ST AR, mia mad xS [ . (B, S 5Py E R AL 7R
EMRSS B8 o M, DA RO BUR BR 5T AR B 0 B W B HE  BOR Y 1 5E
50y, s W AT, B, UM IE B N 9 7 R ok i i Tl
AP R I 5 2R, AR AE A 2 21 [ R 193,

AULRIL, MIMHREENWEE 58O RRERNES . MR %K
B ARIEZE I ORI X ) O A IR R AL REAT 2 SR EER B AR R BT
ERCE W — OIS, 2RSS AR, NSRRI X IR Z WL
IR RICAE T W 7C, (RENJCVA A RO R il 22 2 v S B R 2 iz e 5F
HPER. NRIENZE SEHNBEE, PHRFENMEER S —Jrm (B0
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JiED MR, WWEL REMHANE, ZERTHS. KF RSG5, NEEKK
WAL A LD M REN R E Y K Bas . e BRE ., AAE
ik, JTHEA. e, TSRS TRGEZ AN SFATE, & 2T BEN
B, 257 RGN DRI ) B A0 09,

2.1.3 FENMZ AR L ERFARAR

TR BN 2 T 28 IR 55 BEMt o X T IR AR B SR R AR R A B A ST
7o BREFFEIMPIAAERA M DR, KREE, SETHREIMNEE
SN AR AN B R UELOO), 2t 55 0 v H 9% 22 Bt A R A e AR MEEEAT T RS LE
B, SR T NIRRT AR R B, DU O 3R E SR 2 B AR R BRES
B IR RO, BV 2 IRE Wt N B B AR X EA
FRREER M & R-A R 2 R RS SERT00T, Rk T R H, &
VUK 2 E Nt 70 IR B« FRE B S R A0S, R W a4 AR MIE, R E
) N R BR BV AN A IR 2 HLR 20 38, DA 4 e AR 55 R ek 1001, A fRIZ T
Wrig TOoRBEREAE . RSk an oy B S, R T “FHmR-Mg 7 MIRZmRS5I
RITIETN, Xt FRE UM BEAT IR R 2R 1) — 2% J i

Xt AR S- BV B T 7T A e e v B A ARy o I SRR B A AT 5B VE AR v 1Y
) 3 3T 2% 97 28 B0 b ik = Gt — R 4 ) R S 5 R U o R A S D A Y R
22 Bt A 9% T S s Y A R AN T B EL R 2D B O L i G B k2D X Ok e 2 N I R 5
[, A O lE A 4R b gy B AR, R R B, SRE S S ST 22T
SO — N JE 48 1 bR 1 JF A R 222,

Wk 7 IR 2 LA (1 20 Bk 5 A R A s TR R R R O (KRR T A . Ik T TR E B
IR AR O, ER Y& AR B, s B b AT A AR R A A U g
FRHE 2020 SEAERUH U 2 FE N DA, @ T AT RO, SR AR T
AL SRR, 9 2020 E 1998 2 Bt AT R 2E 4T 1 AW 77, g &5 i i
& A RIS NN IR B, S W T e 368 2 7 & E Ak
Mo L ML, IR 2 T D (g 2 AL 5T T IR 2 HUA N A 56 10 28 1 Jee 47 AR L 1 s i
731, 5y —WF JC A R U A2 IR 2 LA [0 25 18 A R RS AR & e 5 N BRS¢ &R UL, A b
FBIHE AR TS T 2 i N B R BT 2 I X A D LR IR = B,
X G R ZIUT T8 SR R Rk, da R, EETE T IR Z L
R KRN R, HI2H GIS & & LA HBUR . B B BURZZ € N 1 =2
oy A s A, M IR E LA Rl XY (B B IR B AL AT R 2 A
R 5 PR 3R OF A — o e B R B0, TR 9 2 A AR IR 2 LM I AR SR AE S 18] B IR
o) oA, N I LRI X I F A — 5 A7 A2 55 18 D) I AT TR 2Z LA I 7 3R 142,
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LA

FTRGFER . FHRBRERES. WSEZFEEML. FEILZFEN. FENHE
) S AR AR SE, USRS T 2 RO A AL, H LLRUI 2010-2030 4F
(] AL 5 T 75 22 HLA I AL 5 S e 8 B S L 1) 23 A LRI U [, %0 92 %
RT3 A A P AR s a0 T R 2R A s e, SR R R R N 5 o (EL L SR
K2 B 5 ST LA B 2 RN U)K s B BRI A A A, A TR 2 LM
JEItt . @B E 2 B AR, H1L T 2 AR AT ST PR A RO,

FENM ARG W, FELAMBEARH AR EZ —, HEREHE
AT 77 2 AR 55 HUAA 32 2 A7 7E - b 35 IOE 0 b ol AR w5 0 K ) 082D 5K 25 2 A A
XAk 7% 2 B A7 7R i 2N EE, A A ROE RS, @il D s, 5635 4t
HIEEES d b R R S — A A THB AR I AR BN R R EE R K,
0 F A A8 6 I A B 28 0 s 1 9% 2 ML A AT Y B A AR, A DA i R B A 1B

AL I, IR 2N TR ERREN A SRR, T RR-45
SrRRMAEIEN — A N IR R R B AT 2 I Z PR . A S S R,
A 5 58 3 BB A A B, [N T A R T Ok R I 22 S MR R AL I 2
Mo S B R 2N B8, B NEMA AN SR, A
BUR IR 2456 sk . Ehk 540 /o 2IES . R TY 0 M RRRIE, &
NN DEE., BE. EESEYHEERREIT IR, mXFEENHBIS, &
DrEZ EBMERER D, B THHHREN W ESER RS .

214 A EE5#B

g BpTE, XIWEIRTFRENME BN LFRERR, BEEEH. &
AL 58 BEAE T 1, BORBCE A E BN E . EERRIE, 7L — A
2, RIN: ONZEATREFENRERD, BRZAWNHTFRRNRAH
FC, REARKRRE T X TR EBRE, HATHREZNHNRENRAESGH
Y QWM FEZHMEZE . ZERRNETEHRHATENE—-RATAN, EHE
AR R LD, B AR B R Z AL R AT A ST, ESkhR b, O
FENMEFH . Q5. ZREEFESHEME, WERWICHK. ZRUER RERE
SHEERME, NB—WATNSRILEG R RERTER RN BRI,
@EAEMIAN THRENMEEN L NESUATIN, X T HIFHLHIHT LK
ARZ, EUNEZRZEEREFZNHRERSAE, TEMEARLE KRS
H, RE| TR E. BEREBZEE.

Fk, ERRBBAS, MREZFATROEZRME, MBARTZEE. A
BAMATAKBHFZNMEREN T, REESHSHH T .
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22 M THIEIRRWL

MBI T B A A VTN, AT BLOA IR SN BE B AT AR A — A T B B R
HASPER A HTAESE . SRR TR AR T AT RS (ARFD W] 1 5k 77 58
M, B C R M O 3T el B P R AT SRR

BT #E T S AW R MBS AL . @5 BIRZEZ 2R R R H
Mo AR N HBEWRAZOR T MR B, IR ORIN R . R R C
ME& 0 & AT AR, SRICIEF MM T B R i . EE I T Web of Science %
P, e IR T B S VAL AT T SCHRAE AT, RIS AL S D T = A
BrBe: TR (1973 FELAFT) AR (1973-1998)  fhax-A 255 (1998
FUED , EREEA. CHEEN . ERAASE A NIRRHE ERIH R ER
(85871, JF 5] A [F] i 55 ok 4%

2.2.1 “TfE3#M (Engineering Resilience) ” KX

1973 FE M (Holling C S) EMMHI WX “AEXRAERMMESIEM” P x4
AR FRRAT B “RRE It R HEAT T A AR, “RRE N BB INARIE S
TEMEITRE R RSB EAET RO, W “RERFG-HANREN, — BERUW
BHM S E” B8, Sy T SR R0y AR XA, % “REMNRT &
WooE Lo LR B, “TREFMME” M ER R~ BEN RS
(Single-Equilibria System) , fH & {4 7 H B AKRE ; HOCHE @ 1% 2 5 40 78 1 3 4k
Kb R K E B RAFH . RIF ARG EMBES) (Stability) , P b sk 2> A2 & DA
PRUIE 2R 4t b T Bl ~F- 4 1 X [A] /2 2R Gt 5 I FRARCIRAS . VA 28 0 5 M o 55 ) O A
fetr & R E 2 5 A RS B A (Recovery Time) o fE “AZ&#ME” M &
ZHT,  CTLRETRET MR AERR T H T AR R, Mt R ek
MAEY) . GFEFHMEY . WA TE 5 B V5 2 18] 855 U 18 K 1 22 46 A0 A B AR oK
FOE R R T X R ) BB, A TR AT AR R B A R AR AR B A BLAE
M, REEDEIRE, WA BRI E B  ARE . Em IRt 221
BRI A, A% R AT S et A R R T

2.2.2 “4E 74 (Ecological Resilience) ” RIEXHR

20 B N-EHFAN, AT AR N A | Y a IR & Al A O R ST
HeEp Ay, BANKBL T AR T RtistT . BAMREMEN “ZETAE T,
TARAMNFET AT TRV S @RI, X EREM T S

- 20 -



LA

P MEE R $E
(1) BME “EX#H (Ecological Resilience) ”

EMR RSN E R “RERBCRE L&, KL 5= &S B0 k2,
TSk ek Rg s MR )17 B MG AR TFINE R RERIEEN, ERASR
BABEANEZHL . ZEHMNRGIERVEHBERBE SN kT, 4 RGHEAE
heem e 71 B, “A&HE” MEMARFIEAFUEENE R RS
(Multi-Equilibria System) SNtk F k. <8 & NE M (Adaptability) . A
AW U AE B ( Absorption) AT B SRR,

(2) E% “A553M (Ecological Resilience) ” BIFHIHF 7T

O& M (Robustness) #f 78 : A& #MEMNE S AN A% & 4] DLW &b K v
iy, PRUERGEA DIRE . MM ELL, bR 76 anfar 4 2 48 v DA W B K 1
Shokephh . & G0 S st A i S BB S5 5L, RN B PER . SRR
WG R REE AT, W R (Steele JH) fEHAS KRG LB THM RS
B PP I R R s B A E P, W (Tkeda MD S84 BT T A8 E P
SR E RN AT REGEHEEKZmOY, XKE (Dunne 1 A) 55K I &4
HEREENAES R GHEEAEE R, BV 2 585 B NO2 & oA
WAL, WA E TR (Blackwell C C) SR VAW A G RGN &4
PER ST RS, KW (De'ath G) FFE3eth TAES RAHIT Hihm) “HREH
BB J7 V57 FF R HIAE 5 F It RN S Fe 1t A 5 7 T R P B A e e R
nvedr e (Clark M 1D 8 H 7k 9¢ R 5 78 15 B 9% 6 i i X3 /& B AE 0 0 B 48 K
R AR AE 3T, mE R (Hutchings T A) 8 BRI HEEM 2 HEMER . R
FH F002 AL 1) P Sl 9 9 £ 28 fo TR A8 XU 0 SRR Rt a4k, 0BT B CAmin MD
et 7 “HRTEHMS RGEWN” UM THERIE. &, BE. ZE%E 2 M
SR, MEREME MDY, M€ (Brunecau M) N NITUARE . W H %R
F& Bl it i PR R I B R RS SRS TS AR RS,
W24 (Levy J KD %5iz &AL 7 VAR T T X HIA B € R R NBUR K RS 1)
EREP), A B (Anderies J M) S5 M B M ER B S-S RE NS H %
43 B HE R L1000,

@Z FE1E (Diversity) BF7t: 5 “ THEME” P10 5m 18 of 32 i) 22 B R R
GIrFFFRAR, £ AT High, TEZHUSEFERRAF VHNE
EZRE®. R ZHEERESRZ A LESEYER . BT SR, W
L Hf(Goh B Syl it @B IR DT T AT Rg et 5 2 2 | o /U0,
A4S (Conrad M) & WAL 2 5 (K] e 2 B M AE N 1K DY A B8 25056 A B AN 5 8 44 1
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&R RE S e A s 1021, 225 (Chapin FS) R IINEERH N LM S B
M A= 25 R G is AT RS, W3 A2 ke (Elmquist T) S04 H 17 A 7 T D fg
R 2 FEPE I S B 2 FEPE I RE & 104, TR (Naeem SO 5 47 th Tl 6 16 B 1 I o
AR X AR RV I O RS i K Z U0, X USSR WA A I 2 R 1 B R
TE 1B HTERAL -

20 et 90 AR, ZHEMEREZHHH THS-EEREWH R, Witk
5300 A& 2 R A g2 e DA A 22 FE I B 10 s O BIE AT R R, T e 5 AR A
(Crawford D W) %5 & LI T 4F (19 38 17 A A0 b Ak &A% 587 33 7 4 B v v 3] 11 [ 7K
YT 2 FEPECD . FRRRR T E R B AR B HUOS Mg R (Myers ND ZE 4R T
T el iz FH 22 4 M i DR BRI /N BROAS L WD DR AP B KA IR AR 4 R A 107
X (Liu G) Z5%4 2 FEVE B 2 5 N\ 8 P2l g5 4 40 Al A 1081, L4 (Kaiser RD 4%
WK 22 K8 1 30 5] B 2 2 IR B & G T it g8 p U o0,

@ HHZ (Self-Organization) B 7: HAAREILE 20 Ha 60 FALE X H I
RGEMEM AN RFEEH L, ENHANRELERERAHALARGEHIE LMK &
LA A, BIE—E %M, K2 @t LrEmAa R, BIREERFE
FmEmBETF. “ERTHET MESKHHATEENE - RGT REERRAS, X5
HHARABREES M AEELS G

FEHmEHAAMASEAEEHAE R ANET RS, WHLHEFR
(Ivakhnenko A G) FF4R 1} 1 2T HAHA L H 1) GMDH F ik kMMM AR RGN K
e 110 THT - B AR E 828 (Onopchuk Yu N) ZFNF5 HAELRMEB UM EELEE RS
W B 2R L B R S o U, AR (Tanyi G E) N AT
PR HE AR B A BT A S RGN AED K7+ RGN B H 203 72 1 B a8,
EENHHALMANE FECUFE RS E 2 H MY 5 e 858 # ok R S H X
HAHANKGH MW, WREH (OdumHT) it TAS ARG L HEHHA ARG+
(¥ e & 4 e im) U, B2 (Hau J LD 88N R FT 0 5 B 42 I D03 AN [5) 4548 1) 52 3t
AR AESREMNESHEANASREFRZERETRRIPL AAEREEH
HLERF MK FZR, WTIKAE (Scanlon T M) &5 Jx BIL 4= BR 5% Y5 B 6l A0 3 5 {8 F|
J5£ 2 5 e B el RLBE 1R 5 26 00 A, BRI Hb T S st il DAASE Ao T Bl I B8 BB AT N
el HHR ARG WENLE], W€ (Lion S) 55 K B2 4 itk £ /& A Ve e B & 1
It FE B FE AR, AR RE-BEAL4F (Valiente-Banuet A) 45 Jx B #F 10 AH ¢ &
2 A HL R O R AR O s A o RUIBL

H 20 58 J5 WA U80S & B4t 2 - R4, W B R B 4l (Ostrom E)D
AT s R B H R R 3R AR RS RG] R SRR M FURE R L

D& (Regime Shift) 7. AL E I R 5 HHL R E 25

.

>
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LA

P, HEmagm—fMiaedSadAReE S i SRIT. A8 rRESHE
Bt AR At - RS RGP AR PR 5T R

RS ARU L EEARE TAMENR S RERS KN R RV IT, W2 3 il
(McNaughton S J) 5 it i A5 400 4% fl 5+ 512 F 04 22 4 50 3 1 A 25 R G i i A=
AR R IR B AR A A AR 2 R E R A S R G R0, BER| (Collie
ISOERIAERRG T 3 MY i 78 38 5 3 2 i A0 78 A2 &R Fh RE 1 72 19 AH B A H
Sl 58 (Oguz T) W70 1 AR R G B8R )ik IT R 45 R 1)
R 3 T 5 AN A AR A 51 K I E R BUHERR . DN CE e B ARV R g
HURL BB RGRSE IR LB, WER (Hogg T) A NMFh 2 WA IE
S5 A0 B R B A2 38 R Gk o B 5 R AU B, §% B (Savie I R) & iz FH W) 2
WRFE AR R T I T R BB B A I A IS AR SRR AR T2, S U 0 AR R I A
ol BESREZREE D . HEEERRE LT BS TR B 1R A
(1201, Zyiggifh (Johnson C R) ZF N NHFFPEJEHI R E (Characteristic Length Scales)
RV RN M E R R G T CE. WEESRKREMEE T AL &
SEHRMLREH, WiEF (Guisan A) F542 s F ST BIE F B R AR T
K At 2 G S b A TN AR B S Ay o AR A 1201, RSB (Contamin RO 55 & I
ERRGEWE K RIPUEAS 5 5508 504 & RGN RS R 5 i,

SRYE, AR MESWANRRIES K B EEE. 2R, BAEZ.
FRSFHET TS, REPF SRR X ARSI BRI R EN, 1E
Ja SE )  FE v, X e PR R A G N Bk 2 - AR A SR B B AT R A BUR R

2.2.3 “#E-HE WM (Social-Ecological Resilience) ” EIEXHR

20 48 90 AN T E I3 . X5 N EHFH Je it BRI IR & H R TR
R B IR SIEY, M BERFRAEMR KW, ERGEGETL . AR EEL. <
A5 — RINEHL B K . NRAFA XS — R I @A K 1 op o A5 F
W R BRI e Y SR X g — U2, C s RS TMET M IE R
5N B IE AL .

(1) “He&-EE5#HM” & (Social-Ecological Resilience)

TR (Westley F) 55 AREARMBREE S RERET . AT RE A
BRHBRMAENMANRE BRI RARE KR HE M LMK R, BN —
MEHSRZRGMES RGN BERSG, MAZGURBER —HE T ARKE

BL4> B L0290, 1998 4F, {A vl (Berkes F) ZHFI5MH “# -4 X R%E” W
&, BmIEBBEARAFPNEMERAM N — N, FREBEESREMES R
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G TE A N O AR g0l FE “ b AR AS e MRS R, B RO B AR
P4t & -4 R4 (Social-Ecological Systems) , % & 48 4 A W) 32 W 68 30 4 B A i)
58 ) 2 ) A AT AR ME (Transformability) B H B &, GF 4+ (Innovation)
W AT AR AR

(2) BEg “#&-EE5#M%E” (Social-Ecological Resilience) J&FF HIHfF 5%

N W A Bl PR A2 AR I 4 - AR 2 R AR BRI R 25, B LR PE 5 R
T 28 B K

OHL-ES ARG NRENHETEIR (Adaptive Circle) #5: H&-EB RGN
MRS AEL MRS RS - AT EEE R a8, ERFEREN
Panarchy #5784 &z P 2 1% 50 X 40K . Panarchy M K H IS N TR E & R
gk N E AL, B TR -SR] - CRGRD SRR A N R R oM B
RO T B EREREE., SRR G, & NS R 4 A4
BrBe: JFRBrBy Cexploitation) I AR AU ) MIE R E Y ETF, fR5F BB x
(conservation) I RGHFFHAMTE S . #ME TR, B B Q (release) W 4h
FRA A REI S REERIN, EHM B a (reorganization) W RFHEFHAHANKE
FNEAEA BN ES . FE R ERRITF R E R ARG, RSB (revolt)
ARG (remember) 25| EAFZE I R G2 B FIAHTAEH, MITJE & sh &
Mk A AR A ) AR Ol AR AR S R E AR RA KN C A4S
W, WMAAER N TP A, ERREEHN G ESHEME, RGN
HAMNAF G FER ARG B3, 1 Z 818 5 k8 5] NSZER4sL, W= F|
5 (Henrik B) %544 Panarchy A8 B T~ 4k 2 5804 B 58 I 38 H BUR o] @ 1 0 # 2
WX 2% >R H8 o 3 T g 1132), R (Ruhl 1 B) 254 50 1 Panarchy A7 53548k R 1
S B33

@HR 522368/ (Knowledge and Learning) #ff5%: AZSi@ T L. HEHL
THRIEE R B AR A IE B E S s, i B2 AR TN R A AR A . AH I AR AR R
¥~ TRAG UL J 2 21 L 1 AR 1) e 00 a2 %0 AR A I B IR YT, Bk 5] R AH St AT .

FUR S % ) Re Ui 7t F A A IR R R @M 5 & &, 1A v B ( Berkes
F) SR 7 AR AR R 5 B T M U7 98 BTE B AR AR R & B IR R R A
BRSO R, R (Hughes T P) 2545 g FEAES %, O AEY Y.
2. BTSRRI SR AR IR 18 B 2% R4 07 AR K il i A4
SRFEMMEIS HEMHEA, WA (Linn M C) 55 H i i P 4% 312 R 1 4t i
B, R LR HEFV R E . RIE R S 3L F R T BB X R A B R
IR, Z 205, W (Liao KD &2 Hid@ i 5 A B4 vt oK S A7 5K 2% 51 %
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LA

R RUE K L DG $2 v 30 T % Pt o 3 i s PR LS7), il & (Dieleman Hans) %504
“HMHEZ )T G RISV A Ao A, JRIR b A SERR MRS SRR
‘st g A 1138

@l 5 BUF & # (Institutions and Governance) W50 : AEHSd @i &
RIS ZR AR GE, 1T ] B R BURE B BE A2 g A 2 - AR A AR R GRas AT ML 1) 45 A
7, Bl RS ia T MG B A LS K T AT A R

il 5 EUNE BT R KBS EAR R, WA (Adger W N) 4G HiH
SEAERAT T 77 B xof 48 T 5 1 s g U590 OB AR 25 4, Wik 7% (Faguet J P)
(R8I 5T 2 B UM 20 AL J5 b J7 BURE AT LA EE B (1) 23 e A 2 JL B a0, B iy
% =~ 2% (Romero-Lankao P) Z5 45 H Hi T S8 U B9S2 e rh B BT BIAX ) &5 48 %k 35k T
R BN AE U, Eig (Bahadur A) 454 V39 17 28 451 $2 HH i 0 AR 3 By &5
A B2 T 3 T R A AR A i RE gD MO O S B S B PR A 2R TR ) DG BE
R4S (Olwig M F) 81 7 HJ7 BUM 5 B bR 5¢ H 3R g e« Bk 555 A% o
& VR AL | g A U130,

@& N (Adaptive Management) fiff 75 : R A B HI BEAE 2L 0 € 2 )5
N A i RV E AT 2 B AR R e, X BpR 7 U 3l sk se ) B
FEAH G, WHAH O BT BT EE . PR A2 A o X — 8T I T

SLAFER . PR A O E IR SS WL SEAE N I A 2H 2R Tl i KU 3 4T B
1441, 48 (Allen CR) ST H - AR RGN B H 2 R M52 R R 4k
K AR A B B AR Q45,2 fl A (Anderson PM L) B THR. ¥X%E5 5
I T % PR K A5 RO SR AR OC B R i 52 57750, 175 i# (Reddy S D)
KB KAREME LSRR HXMT, FEHEHRENSS, & T 49 EIES
BURER R AR BER s Z R, RIR (Saul U) N ERW T89S E
HAEZ AL R JRIE T T 4 Fh A S iU, B3 5 HUE, W% 2% (Coaffee Jon)
G T T [ A I T SR M B UK 2 B U400,

@t 5 (Social Resilience) AFFT: o o1k B AH S W 02 F AL = AR ZS
RGN BRI — A B EEA, A A I R 1 A A A 2 S A 4R
S S ME Z B RO &R AL MR R IR 2R 5 PR S A e ORI O .

Hot R FE AR MM S L R R, SRR S 1At 5 A A 5
PER QR I B R4 T A 2 s S Ko R &R U0, 2R GE R 4
(Dorogovtsev S N) ZEHRTT 17 41 2 W 45y 40 5 3 VR BE ) 2 1A 11 O¢ RS0, S5 5E
(Murphy B L) #5H 1 #12 B8 A E 41 X J0 R SORO0 H S (%) 38 224 ALY, 3R -
KT R FR, WHEE (Muller M) BFF0 T #0070 35 DL JE I 7K B U5 8 22 5 4 117 54
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PERI R R, WA (Curtis F) 83 7R AL A kG35 5 A Bk 5718 2 (8]
Ry A3 BOR G X i #AE R, il (Lin S ©) 54 B &K ER
B BN R TR BRI T b B #1435k (Noor N M) 454 th iz ] GIS Al
RS ARG B T 4= gy 5k UL iy 3ol g s R 000, e gs vE o 7T, W SEAR AT TR
H 2 22 U e 59 PR B 7T 5 R MR AT 2 1] 5 R PO, KE g (Turner BL) 4848
PFTE 55 VE 2 A R HEZRDST), BLA /K (Kithida 1) U BAZR SR IX 3T NN A B 5%
AR B T 95 A R0 R T R S g TR

SRR YE, N RE B E 5 A2 25 R 22 18] B 5 M BIL A R g R R E
AE/, RAt-AETHEMSHIMEZNR . AR RG] RSOy &-4
SRR RN TR B R RGNS E N TR Panarchy B, RIR 5 54
IR0 W SEUME B RGN AL s S KA SR Rt L, IE 2
AR LA S RGE AR Z R, dt, 3T ARl
o U (1 BT T 3% T RO SRR I T R A% L A, B E AT A A SRR T 2
R AR R AL &g L. B A R,

224 M THIEISHREE

HY bR m] i, s Rl T A AR A, e TN R RS R R
RAGH I - AT RGBT T BB K O 5E AR E T BRI,
U A X LA e B & e BB AR &R o H AT SR T 3 PR T B I A AR 2 —
e LT R AR VR AL g U, MM MR, HOoc R 24 - A SIS Ok

T 3 AT 70 R A ok 22, AR e R N S2 R E T

SEF b, AN TR PR 2 P sk R R A RR I R T AN AH [E] B 3T S0k 54 4t
AF R IAT B . HAB A S M IRESF WM Mt S- A S BT RG L
P ER, XMAEWA AL TARK . AR SOk AU, BT Soik, A
(B IX 30O #B 2 2k T s, sk O E R = R E N T R4, St &5,
THETRENBRRG, TRGERHLBEIKKRFAEESR, RE T W7 L]
Je THT SoF o B 1) S ML AN RS AR TR, BE G0 B IE R T B U S B — L UM
EHE I AR IFAER 1 Nt & FE 3L [F & B (Comanagement) , fEfL&
W 2 2 e AN 78 43 1 3 7 B AN & A T R AL [F) A B UO2), [ I A B A R R R B i
2R B HH B IR £ 2 2 E AL FEAT S BNl U], Folke iR H “7E#
BT 7 2 J5 B AL 2 RO AR I A 3 78 o BRAR, ROIn SR A R gT 7 BT, R O AT
SCRK IR T R 2 A 2 e, HRIXT g 2 E R, WhlA /RED T RJERT
RN T3 T 56 ok 35 s PR iy, B 0. FiiE e AT m &R,
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AR AR H A0 3 v 7 2 A BE BT i B A R R R O BUR BlvE s T8,
kG, $HT SOk R g fE et 4k, B 50 Han ) Bk & 7 (i)
IEZE W A A T B B A AR . N 2010 SFE A TR, TR M ILA D
Z R B AT i SR o106

[F, 0F gl R BPEm b, BR T AR . RESE, ADBER TG T I
rh A, k& fadl. AN R, fom daE, FohXEphd (BUR 1) W
W fE R RGNS 1T 5 Kk EII6T11 Polese M JH i &= B B 5T, 5 504 70 oy 2 2%
R 47 H F (survive shocks)5 481k H F (change in face of outside shocks), B % 55 i
WY UZ IR A SR RE 1, 5 #F SRR T R SAE B AT HLE] S T H) AR Ak R
M H, Polese M & RIIEZ 200 24, WA T R % 3 5538 B 1) o )= 1R
FEm R T, (HRME R &5 4% B v R R B S IR AR & Bk = 5 — Fb
SR T 3 Y 0 S RLTVON, i W R e B AT R SR Iis AT WL B e (B ) a2 3RAT
BN RV — KT,

i 8 5 B R 2 (Christmann G) &5 X6 58011 36 17 f5B AF 98 SR 10 45071, B
T RADS 5T A b o 5] R R 3T R 2 A, B R R I T B R B AT A A
O&mEil 5Lt . 25 AT R RS BUF s . AJETE 48 k. A
FL B P AL A DA S 8 B 4 7 A8 Ak B 25k N PR T A A S L ee- 1721 @ N 1 AR AL,
XTI TSR ME 2 o N AR R 2RSS . B, ol F b5 553 2 xd i
SR IS R U3 174 J (Lang T) COF 46 #4940 B N 10 3208 5 39 7 980 1 i k&
MEZE, A AT N AR A0 A5 SR i fa ALU74. O) 5 e 3 it s PR ) S B B R v, |
T T B SR A SRR ST R R EE NS, 5T BUR R VA R FBUNE B LR
iy #HBE . ARGFELMMEW T RERN CEERIY, ARZEER. HrS5H7H
L A ()& AR S5 B 5T .

ATLUR I, BT SCRK B3 T R G el & B X S T i AT P AR R B ) (il
BEMEE ) ERABMEM T AN EEERE ES . EXEREREF, TR
GHNERBERBREEHARNMEN, —FTHBLTENERSG .. RENEERN
FIBRBEXREK, R—FAH, RERGENIEEMEFLZHER T EFGHSHER
FRAESR, AWM ERE T BEAEME . BAERENERERER.
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2.3 BMWMTHIEEMA TS TESR

231  HXBMEENX

(1) FEIW

A, FRENMRZIEL 60 B KU ERREEFEN (BiE=TL%RHZE
NA—fett =2 N AEZMERE, BER. i@ (SsisE) mre
e B e 5 5 IR 22 R 55 it

(2) FEHNHEE

MRS T B AR L AR, BT IR AL B R W T R GG N R R R R AR .

WHRERGZET UM ERRSG, BE A, &% TRAEZIDMTRS.
Hi, HETFRGEUSBUNER ., RZRHE, N ERZIMERIRIEERS
HAFHMWHTEE; EBF FRACTELRFRKEKFE. @FEK 7%, EE
IR 2N 4 3R- AL B 3 7 5 J7 T BT SR A (A) T R G0 A T R R A% A
WA, ArAEFREN GRS METmPIRTEE. & TR8N0
I AH R B R AR BORIBAE F . L[R2 Bl 5 22 HFAH SG Il T B2 0, 7 AR 4 TiT 7% 2 ML A it
%

T LR IR AN GE BE B . — SR I TR 4EFE M sh A& R, BBl A5 IR AR AL
W RANSFWEL DA 2ARFERTT, eSS FZI LS,
&N AW AR T RIE ST SN S (Panarchy Model) K 3 45 & B i 2
GrRNIF R RS BRI EASER B, BEE AR B AR Ak, IR R G AT AR I
N BEE I AR T, AR 2 RN, RRE IR R I
71, ERGIRFFRE, WATRES N T N EHE KKK K 13, RN H 5
fo. ZHESIE T, SCI RGN EA AL, M RN o kRN B,
RGN AET AR R BN BN FE. RN REER, AEE
NSRRI (RO, WMTTRGEI . ZHRE, mEFREIMN
fiteg, &M YRR RIE s HETAERRA B (R S REWTT RGN B %1 id
RLRE TN IR . ABEF R, KR T IT R B B M Y S 4], 75 B kAN W 3
RGWME ), HRGgRFERE: E£THHERT, Wi RSN T KE N EA R
e IR W R e, T L A% e R SRR TR SR R & R RE ) CTHEDL 3.2 3.4 0 ) .

T"REA R EFEANNFLEINMB TR, OFaE. BENELHRE. £
ST AN A E N, FF R ) EEE S H R BRE . M AR B E N, g
B3 T 2R oo /5 SRR 0 ey, RO A B2 % RS R SR 2 R REAE, AR A
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LA

ReE. b RIEMAZFNFREEZTE, Hh, SRERRESEZFANER
Ji AP R T 5 SRS W B KR T T, T A R AR SR R N HE IR O B AR g R T 2R s T A
Ak s () v, DRk, A SR Bt S LI B 7 oK D R TR A R B AR BOIR S . 4t
REFFRZFENIFENME T RN B KL

DRt AP ST BRI A, kT IR 2 ML MG LA A= T PR T R
480 T SRR 7 (0 B3 38 SR B E B . TEARSCH, A AR IR T A -2 B -2 1]
F 68 N X 7 R K 77 19 & B4 F6 A BB Bk 22 AL R SR U

(3) FRZHA I EHL

A, W IR EN BN AR A S-S5 -E W R RN FRE S
F3&E O 4 78 26 B 6] A0 LB B ke 22 2 A0 7 5K AR IR WL AL 1)

PLEBT RO SO, (Rede) P RIE . “Hlas MG sl /g R, B
FEE 2@ o SR Al F ok id], 4R AR AR T7 2, B4 A 5% AL W 45 7 20 B 43 1Y)
MHERFR, PLAHAIR AR &ML E ., e ERR. 7 (I
AP L) 58 Sy “CONA I TAER I, @F VAN R ML X R, 7
WA SR BRI E SOV RGN MR A R F AT — € [ B sl 1 ORI, — €
[ J5E R Xof A Ao R S IR S BB A 4 1, R Bl A i S AR TR SR 4 1 5 ) ) e 1 B e
I % — R AR AU BARBKONASFE 52 B RS B B, BL AR A A
seaMFE, EHBRE D (BER) K65 52 P E 2N

PL 545 R B ONRE . S5 RENL BT R K EAERKANER, 2
Iy BT LA I BL R AR o WL o 45 R s i D 3R R L R K

Rt 77 2 ALk BE B AL 60 335 3T 2R 48 R0 5 K T 7 (038 B A 778 35 45 R K R
M AR R kB M ERUTROBAE R mER LRI,

2.3.2 T Panarchy 1R B B9 & B M4 B IR VLAY 53 triE SR

FE S IR T B AR, RGN ) IS AR & RIS P (Adaptive Cycle) SR
T8 . Parnarchy #&BR0& B PEGE I AT T2 Mg R, EH TAS RS, #
ZRG. MTRAEFERASG, HXIEKR(Gunderson L)YFIE K (Holling C S) %%
St o

Panarchy 5 8 X 5 B VE G P f R NARIRAE DI 4 DB B TR BB y
(exploitation) . fR5FBTEL « (conservation) . BB Q (release) FlFH 414N
[ Bt a(reorganization) ; [FIR}, & 4t L /7 (potential) « 25 (connectedness) «
HPE (resilience) ¥ N H FEIRIE. EARKME, =TiEir0 KR RES 2 H
Za, PR (p) BREJAEREES R BT ES, R Go B &S F
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SR T B AL A N KV T R LA T AL ) A A B T

HAhSE & #METH, BB E (Q WA RFBMERERNERERK, HA
B Be Cod I 5 4t 507 2 230 52 31 5 A 08 20 5k N 8T i E 2R3, Panarchy #5280
RGP E IR PR 8 SCNRIRE DI 4 AN B, IR EfeH R n = 0i)gE t
FEPUA B BER I AR I 3, B 5 2% R 40 10 3h A T A0 B e 4t 7 R AR
N5y B B F G0 B0 A SRk T 00 ORI AR SR T B S R S B AR 43 BT HE 42
(H 2.1 .

EEE —

B 2.1 Panarchy #EEIFIMAKMEE""

f& BT Panarchy 152 [ B B X 2 5 v, 1@ 0T R 48 N AH O 8 R 10 AR ALk 3
AL A T R G )& LM IE A AR, R 2 T R G B TR oK I T i B B,
BB TS E NSRS AR R . RS, &R E H H AT
ERLPEPEIA B, A AL T AR R B B ? iR O a R ESS, RUR S
BRECTE R T H U A W 2R Gt R R A S FL T A W BB L% TR B e T RRAE . B B
PR AL 1R 0F 70 AR 4R -

2.3.3 P R G FHKE F R IR WAL HI B 5 A E SR

F 3T 28 8 06 5 5K s 77 (038 N E A8 30 1 AR 9 2 A T e, R IR AR T B OF
KBrB Cy2)  AK¥E Panarchy B R, IR 2R G 0 B 4 A Wy 19 a3 77 B BL
WCE 2 FoR IS . ARG IRFFRRE IR ). KRR T b4 HBHK I 18] A 5
RSN ETR T, AW R, BERE G 2 Mol R TR
WU R 55 4088k, PR AT 288 B RE 75 W 51 BE 22 3 T B AR S B 5 TR A 2o 2 1 RE T
W2 ENTORFRZ At B R 2 e fta B s, Wilcdekm, Wi
SONLGT, R AE W 51 TE 2 IR T BT, R AR B 2 ) R G ) R B R R
k71, 4EFF RARE -

R R ZHE N TR FRENM B IR kg 1, 2 THRRR, Xt
Z RN T R R FRZ N A AT R R L, 7 LRSI R R 4
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LA

PRI 2R B HOARRAE . B AR SC b s SCHI MR 45 2R -
BBt SBORE REE T R G E R K E KRR, B ] UL R g =
AT R B IRCEL R (B 2.2)

i R

I‘ e
I‘

WAL

BT RE
W RS

AT R FRENMIPLLS

2.2 WRYTHLH 53 A iE SR R B E
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BZE W RGN X H K E JI8YIE B 1AL

38 N PE A BR B (Panarchy Model) 53 RGN X 7R K 1873
SE A1 IR i s S A TS B AT ISR S A I N S N 0B WA o (2N VL1 v N
XoF 3& P A A B AR Y R FLAHE Tk R AT BAR AR EE,  JF A WA R K 5 3R 2 VLA I
b= R B | e vl ol I o e w B B A TR A I i A N E B TV L2 e
R34 5 773 FFH T 073k, KPP T 1949 4:-2016 4 [A] 1) & B 14 1 3
ik R AT A I A P S BRI a3, Ik — 2B o0 A HE B o BRI PR O AR 1K 3 )
PRI = 3 S e N S [ (N BN VA i R T EZN VIS TR S W B = ARG 1 N

3.0 ENMEIF (Adaptive Cycle) B AR

Parnarchy #4574 52 X 3 B 7 24 0 AR 138 , K B 7R 24 R 23 D D0 A i B
e FA I R R B AR A Oy B A S R s M R SR A T AR R R

ey
3.1.1 HENMETNRENETEIRE (Adaptive Cycles)

WAl K Panarchy #5284 18 H T S b 21, 15 SR A7 75 55 0] i 1700 Af o B 28 ( Berkes
F) #& 1 Parnarchy #7842 — AN ALY, 78 SEFRA: 3G Hp i (8] B 2E 224, 780 8]
E 8 () HI B N A% W] AT 3 B 1 A B BRI A 1 7R R BT, X HE B A5 A OG
WA AN Wik, DA S Sehr s BAH A & .

& B DUE (Ruthenberg H) & I 77 TR 1 B 48 7T LLAE W HB B A0 A4 b 38 v A
IR — B Al KRR f7 A2, TR AATTT BAR) 8k 55 iR A 2 (R . Al 38 22
B, INIMATIX — B E BN A= -4 S Rg B &k, Han R DU K w1 Bk E
&, BT BRI, — BB AR AR 7 o5 SR, B ARt A e 4 47 L4 I8 Uy,
FEb Rt A e S I e A DAl I RS A o B 7 N v = S 1 N AR I
2 Kf (Carpenter S)FEN T 2 E WA - AR RGN P LA, KIAE 1850
SR 2000 A, AFEPER, BRI ELMLRBE T BRI Bk
I H WA sh & NSKRE S s, HATMIE AL - AN R R TR W IE B G
JARA, BENBS — A& BEE I A B, Bk B T AR R e S I S S AL, A
FIHFNE BT BT H0) A —f -4 S KRG ELSN H I 2 A8 B G
(Adaptive Cycles) (B 3.1) , fERANE VDG B N 1932 47 AL A R0,
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B g (Redman C) X A X 2058 11 52 Wi 1 BF 78 ik S8 AR5 B 28 2 8] 1K 41
HAE FAFAE 2 Mo B 5 PR S8 BL0801 . T 4R 58 (Folke C) &5 48 H 78 X 1d B 14 1 34
JA BN B B 23R8 1 AT PR I L AH SR AR AR B OCTE N SR E L BT N SR R G IE AT
PR, MARERERFAEEHE M PP EHARAELRS, WANKERSAT A
S RS H AL, H R A2 - AS R G0 S B PR 08 R 3 Y RS L8
Kt — B HE T NRE G & 0tk -8 R G0N I N6 B0 72 ) =2
S . M T NKE B E0E 3h 0 T4k 2 -4 R G0 00 B IG 3 B52 0, A8 v B
(Berkes, F) £k ILE T BRI A0 L F 4 # (Co-management) {2 T R4 W
ANEZ R B B R B &R, i Ak R R G0 B P R R A AR 82,

3.1 ESMMEN N ETRE "

Mk (Blythe JL) #— DB HE T - KF RGN EMESHS-EEREN
B RE, KIS RGE R AR, AR T D R — A BA
AR IR HE SR, AL & -2 KRG B A M E BN W BUG . P kS
(R FE M, A RS MR S BB FE e DL R — A B Rt UAE 4L, IR 4R AT
{ELEX 7 %6 - A 2 -2 BF B G0 1 MR S N e B B e B K, 2 A L TE N PR A S 2 A (R
FAMUBI Xt E—ta-2% RGN s, Y. ARFAEGRENEREN, FH
TE — 7€ W I [A) 45 B2 vp o B0Ia B A 4B B 1) 2 06 5d B PE 75 A L AR R I th SR LR e, Y
18 B 1) 45 1K A2 b 2 S EOAN [R) I R PR PR SR T H B, DRI, AR Dy FL R B 1 5K 2
5 3 NV A B RO B LR 2R . H e B (Berkes F) BT EXE 5, 8
A AL X 5 PE 5 Panarchy BEM ¢ R, WHBIEH TEHS-2F KA+, K
WM E BT R e HE NG B P AT T B, RS R, A AR
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HEERER: REgEAXNET. PP ENEIEE & mEEE AN EE
WEBRIAEL BIr. XA Dot Ir 2 ILmilcRae. BB ZHE ANTRN
s R IR AL 1 B 2K

412 g ERKENEN TS IFE. RERIHE

(1) BAUVED HIEARTTEE T8 in it B

BT IS, T EANEE. BER. nHER 055 R B R S 4k T 2 a) 55 R
oy AR A5 WU E A 22 5 25 SR TN, A TR 2 LA ) D e ik 4 2 B O Rk RS
NTAET i SRS, XL ) A8 223K BEAT BALPE 73 .

B T L RE B A KT R A Y o RS € P e A AN s EAL AR AS S R, B A
P R 10 40 il

Boe, VLHRHENE . ARvEXS IR 2 WM B 5 10 2h e 23 10 2ROy R 4E, f o)
NF HE =0 HERIMNER, AFELH, s EXENKT
HEET 60 AT 80 AmHAHNESR, NFHHH, S EXE KT ESET
870 MNTEET 10 70 EHMMTHNENR, A MBI, PMEXENNT 62 (R
4.4) .
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T A AINEEKTERI R ERXIE

459 SHEX ] SRt 4y
7 8</rH=<10 4 8
rh & 6<4r{E<8 4} 6
— % 0<<41E<6 7> 4
FRYE & ThRe B R MR, RHAARBIVE 7, € H BRI D ae K -F 4

. XTI BHRRER WA EEA 5 0 kAT Ve PR E N E
IR A X BN BT ik . Hob, RN oy ik 7R i 5
fili o3 b F B — IR E LA A A mT R R AR T B R e HE T R K P B A R R SRk 4
oSO8 — S (0.4 43D  WWERIE (0.8 43)  BIE (1.2 7)) . dEH M
B (1.6 45D o XN & E R HEAR R 7B A DR B R IR bR
SFRLII A, VAR dE, W E BCE R, T SR e Th R R KR E

DR B R ARARIEBIT I, 2% MGG h I FR A5 28 2, [R) I &4 & SRR A 0L,
W€ FEIRN, JFRATREN FEBIFME RGN T AN EN . BACRYE, £
BRIT DiRe i, A fE B SREE ISR AW K I B bR, A RE S
NG BRBCED & & HARI I B HR 4AE, CASE MR AR HEAT 0 g, SRAS A a4
[ B L B I 0 B B SR VR AE R N4y FaAw, g ZE o T R TEHAREE T
REJT 1T, K FH &kt 2 AF O S i H B & B AR IR BE D ek 1 (1) E 248 bs, H T IR
HARFR G S A S IR R, A 2 — 302 75 2 ML R BR A B 3 4 22 1 K BOKF,
DRl SR FH 22 T SR M R AR AR AT 0 W 7, SRAS B SE Rl 4, - LB 19 3
WM TIR . B E X AL G @ R EAE A fabs, 256 X HiE T Ek.
TR L E L Oy HAR bR, KO AN I B9 B 8 4R AL, v LR N A AL
MR BPEDRES . EABAR TR LA @A m A8 H e br, HOVEEHEE
(VB BLFRAE, A& BRI A 2 RE (B R AR

(2) BRJ7 ThRE/KF # EAL VY 20 A v

B2 97 Tl BE 7K - 2 X6 77 22 WAL B L Jel 30 W A P R T B R B R Sk . KA
(Kb FRENME B I GRATD 2015) WIRLE:  “IRENM N BB T Bl
P25 PAEAT BO T 2R BC B R 55 N 0 RN BRI LR, EAONEE | 47
EAR B 5 P B R 22 56 1 = 55 N B3O8 22 4 N 3 1k T 2 O A0 f BB B A 55
X TR RE Je W H TR 22 ML B 4% 50 22 A N f RE K M 97 D RE o AR 12 e R I 45
HEEREOHE N, BIREN D A=A B FER . AEF AR TR
PN AR RO ARTS « A R, BT AN R R D RE SRR AE (3R 4.5) .

- 58 -



LA

xR 4.5 EFTIREKESRIFE

mR S 5 B H5H A i

B o & B B B A (0BT T 5 BB D E
1% 8 4 BAER ATIRHER Y 6 T B D R 4 R

f
)  RemE ARRUEE T RRIE, 6 RRE
i 67 FETAR gty ot b e

‘ B 9 AT Bt 1176 e 37, 40 92

i 44 REpAG L

I BN 3L AT T R B BRI 2 B, T BRI ERT DI RE KT E
SO RN SR T ROR, TEH R 2 NIEF R Z IR, 2ok HAF N E R A A, B,
LU B3 10 B e B2 AR NI 20 FE AR o &R AR IR E LA I B2 7 7 SRR LD f e
B BT, b, QR R EE N dr Z 2 E R T I RERY, ik,
R B S RAREER, FREINMIILESGRGRAA e I ER 2
HEM . — Bk, BEEIRREE R 4-6 7080, KIS EATFIHEE, HHRE
PR B R BEAE 2.5 X UL, EWE BB IR 45 EEERIZTT K
FRE, MO SRR ERGER B RERER, A& T AREIRRII6E,
Rk, FRENMMEL (2.5 2 BUN) HH gk EER, FLms. Bov=
FEBE LR a2 T Re ) U RAE J1) ERRM T =R BP, Rk 2.5
NEUNAH=HEBX T FREH K ST DI REK T 32T oAt & AF W 21K (+1.6
), SHREBER BEIT SRR R LR R (+0.8 73D

B 7MY SRR R, ZEANTT RS HIAER SRR IR R E LT .
SR AT R B, 2N H B B S IR, AR X R B R IR R A
7, AHA R HBO™ A, Wit BB BEHEAT 2T . B NIE — MR & B oK
Ve, REBEEGERIMNER A /BN, 27 iae)E T H ¥ A m ks, HE
LSRR B, EORYE, ROUSE M HE A FR SRV E N AT 10 R
B (A5 2B o L, AL (BEEIRENM 2.5-5 A8) 7 3 LA ELGE
B= e A 5% & BHER e, I8 H X IR Z WL BRTT D RE I 3R T — AR W] &R (+0.4 73) (R
4.6) .

*® 4.6 ETTIIREK TN R

WU | s E 448 b7 B 0 45 1
rEme | L6 s BRI L 2.5 AR KA = BER, % | B &R R 12 b
R S5 5 Ho At hn 4y 35 2 m J1, R RS

PR R 2.5 2~ BNAT 9 BB, 1% HA H B I 1 2 Rose

kb %5 BH 35 0.8 7
R | AT R B B A B 9 R

fE
MR | 04 | MWD 255 AEBEENA =GR | IR Emi2IT RS
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(3) PHEINBEKTFHELIF R

I BT RE KT 2 X TR E LA RS ANAE B N 57 B KT 1 e, DA B EE AR 9
TS br . PHEILAI IR Z NS B 7 5 S PR AEZ AN NE e . L (R T IR
O E BT GRAT) 2015) vl (WM HD) , #iE PSR 4 B X
. s EX e, PEXE R, FREMERNTEEEE, 2EXE L TRE
(172 09 o3 {B 2248 » 70 1B 72 B B DL AP B EE 2248, 15 21 50 (7 57 BE U X B 7048 (3R 4.7) .

x4 7 hFPENEEKFHPELE R D EXE

o fE (SRR VAN

. X X N X . X
IR PEE LR X A 43 4H X (8] L ZEE 1 SR 1 4 M
KEEE N 1:4.12—1:2.10 6<4) $<8 0.233 2 8.584
H#EEZ A 1:13.33—1:6.67 677 Hr<8 0.075 2 26.667

M ERAPPBE X RGN E, KT ERENIEH G, T T RES— 0.

B BRI PSP HE IR E R X A ERRME CRAEZ A 1:2.1,F#HE
N 1:6.67) « XIE 4 EH ERME Ch 84D  BALPF B HE (REEEZ A 8.584,
HIZ N 26.667) . HFEZNMMPERE N ai (i=1,2..n) , KHEEZAEN bi
(i=1,2..n) , AHEZAE N ¢ (i=1,2..n) , ®FEZIMMKEEEZ NP HE I fE
KFE N xi (i=1,2..n) , HEZ NWFBEIIGEAKF2ME Ay (=1,2..n) , K

Jiji g gE 2 N9 B 03 N B zi, BRI H B2 AN B9 BN ECR ai-zi, tEFE AR T -
Zi 1 .
xi=8+(b_i_ﬂ)><8'584 i=12,..,n
(4.6)
-=8+<ai_zi—i)x26667 i=12 ...n
Vi G 667 :

(4.7

HRENMABREZENSRBAHEZN, Tl Bk AN ERTE LB D)6

KPR . HFRENMBRAREEZANXHHEZN, WEEZHLA K E R &

By Mg REEM B B2 N, XS K BE 2 NI B Ih BE K P 70 E xi N5 T X B B 22
PANVIUEAEE ") - - N s NP & 2 R N v

zZi i _ ai—zi L . . i
8+ (b—i 2_1) X 8.584 = 8 + ( - 6_67) X 26.667 i=1,2...n, zi#0, 2-zi+0

(4.8)

_ 26667albl + 0'09bici
%l = T8 584c, + 26.667b;

(4.9)

Rt zi, AN
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Zi 1
Xi = 8+ <b__ﬁ) X 8.584
i .

(4.10)
32K BeZ NP B D Be K -F 08, B 9% 2 LA B0 47 3 T e 0K ~F 70 1B .

(4) ENEEFRFI KT HRELIF 2 EE

N JE AR IR BT I RE K P R X IR LA 2 P R A RS B o, LN ST
RN AR FR, N 355 500 1 AR =% 22 WL A 22 S0 AR /IR o
HOET, 2k T I8 2 AU 1 5 A N 35 Ja A3 16 AR A 2 8 00 i R s 7 2 5K 45 B A
%, HBE& 2T K AR 532 0 @ o0k, HMurtE ez bigsm. ZaE N
A ORI FIFRAE, 45 K ID T 00 ST B A L F0 8 1 I (8] 55 52 PR Ig O, i DL R 2r 2
PrifE (R 4.8)
4.8 FERHNBMEFENEKEHERESEXE

N ) 5 AR X T PN SE: ] . & AL AR bR
A il \ I \
BRI (m?/ ) AEEE e s TBE st
PHEBE (& EW e S
I 7 42 5< N <50  6<4r %<8 7.5 2 0.267
Tc = B 1 37 2 B 25< N\ ¥ T FR <40 6<% <8 15 2 0.133

MR PR (1 IR 2 WA I N 3 S SR T AR, 3% 3R 2 WM Y, AT 9] X
MHNEMSE. HRENWWHAYBEEER N a (=1,2..0) , BB (& H W
BRBE R 2 B ) %= N B AR DR K -T2 E 8 xi, ToBE B i) 7% 2 B 1) % N &
WD Re KB i, WBRAR TR AL

x; =8+ (a; —50) X 0.267  i=1,2...n,

(4.11)
y; =8+ (a; —40) x 0.133  i=1,2...n

(4.12)

He THEAMESA KT 104, L1040t

ey LTk S S =g S VY P IR AR 1R T B S A o = I VA i P e
THEFRZNMEF AR, BA T ANRERKENHR, BT, 2% LERK
1 7 22 B 10 A vHE 3R AT 4L

(5) BRAZFIREKF W EANVP 545

54 )N 1 AR TR R T TR A UR LY, AR, RAE TR
R AT, 5P MU AR R E E . R, i e
T B E R T TCON, e WU GG U 5 v R 4R 3 T
K T AT AL
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I 2 HUR IR 234k B0 50 358 JL B B 16 4 4k B2 DR R AT DA IR 9 T AR Ak R . SR
& ZAE 9 BB, RV B SIA RS TURE,  [F) 25 8 203 ¢ 40 4 A
() 52 4 M 55 D5 DR A A 2 3% 22 WL R JE 30 3 5 1) 4 2 IR A B K BIOKSF, BT ISR
FH 2R 4 Z A D9 D Re 7K 7 3 A b s FLmT 0 A 00 30 7 S A B2 VR AR R N 4 e bw o RIS
W 37 2 WK BT 7 DX AL 1 25 005 AR N o $8 4%

DLk 2 H % B3 75 R 1 2R 1R KSE B b br v, $& IR O & 43 IXORE R 12 1
FIE (2016 BT HR)Y X &Rt M HL e« B X @& A MAK T 30%, [1H X S A J A%
T 25%, (KWW AT RIARHE SN R T ARk . LB B BT 9% B 4R
RSP R hr e, (KW Himmath R4 ML (2003-2020) ) #R—HER . 7
T e B SR B R T 55 T 40% . XTI 2 LA I (0 2 [RGB, 2 2% 4 XA 1)
ARG, A XA R R B AR N XL, 22 (T E AR XL R T B TE (2016
BATIR)Y #E, BUEAE/NX AT A 10000 A, UM R ) T A A% X BN 35 s
FaAR A 25m?/ N A7, ATk LR AR /N XA 2908 250000m?, oK 29 8 iR % 44
250 KA ARG, R, DAFRENLA IR 55 2148 250 K76 ) P 1 2% b 6K
SEAE ORIy AR HE (R 4.9) .

* 4.9 BRMBEINEKTE S RIRE

PSR it 4y Iy AR bR
75 8 71 JIRk 55242 250 K I L Y £ 4t FE = 40%
e 6 30% < Ik 55 - 42 250 KAt A A % 3t 4 <40%,  25%< fik
” % 242 250 K 7 P 19 52 ML <40% (TR IX)
- 4 4 IR 45 2 1% 250 K FE A 0 & b 2 <30%, R 4548 250

K E B ARG R R <25% CTH 3 X))

[ BN 25 B8 T SR Ak AN 3 501, 3% 2 WU J 3 3 A7 AE K R B T et X
SR EMRTE —C/EH . WiTah e, A& Thae 2 H IR T 68 /1 i .
S (PR KhrdE) o (A EEITEE GB 51192-2016) « (JbI T A [
BT TS ) &, U I T 4 M1 2R 25 T R R RARL , Sy R R AR 2 B IR T 4R Hb (80
ANFELEY o KA m 4 (10 ABLLE) o N S (10 AL
T 3 K. KM A A B IR T SRk bR R AR R R KRR (R E AR
BRI T 2k, G2 X KIEGR X B AR, FRARARE. HRR
PIX . MBI, WMiT LR sy, BAESEYE. SR T2k, Kh M
BT AR 10 AL L miath, EEAREEAEEERAR. BALHIE
EHLSE, NFUBIR T SRR R 10 AWLMo g, AR RAX R AR,
X okl #o5athss. &aMR. ERTRERE, KBRS B0 i Xt =<

\
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LA

TRE. UEBE TR E R, KR U T S k2, /N B T S i A )
Rl 5 7 B B 5 2 LA 250-500 K78 FE 9 A R B AE A2 25 B 30 T it A R R
FEEN AR K PRI G BEHEMER (+0.8 4) ; HEHEEREZINM
250-500 KU [ A K B T ek, D D HOX IR 2 LR 2R 5 Ty e K P 2 T
H—HRHERIER (+0.4 7D

— R YE, ST AR X R AT BRSO X RN, B R R . Xk B is
AQI FREH RN KW BRI R B AARES, KRIARE (A5 ES
#E (2012) ) , @A ERBX AL X AT E S R E g, HIZ BRI
JoR 3 A T3 B X L [X 20, AQI FREE — 8 2 S, AR X A L X
AQI TR EAH ZE A K o BRI, A Ay 1 &b 3 40 %65 75 22 HLAG 1Y 28 B4 35 2 R oK1 1 42 7
H—BHEREWE (+0.4 5D (R 4.10) .

*x 4.10 BARIEINEEK TN 2 ¥5

|

P

5 Wi 2 T o e m oy 48 bx

FRZ MM 1L 250-500 K A A K HIRL A 25 B i e b . 1%

L‘E \EI YAN
HB 0875wy b5 2 2 v v JE T 2 I 43
o 0.4 % bi%mm%wzw&m%Wﬁﬁ¢ﬂﬁ%%°ﬁmﬁﬁﬁ
O T P T 4
o an O I AL, AL R A . AT S G

R A

(6) BUIESER

RAEThREE R EAVE o bR E AR, YRy Him X 40 K FRZEHA KT
BEE KPP AT B (R 411D, BoRFR BN MDA E 2K T LA G £
FEABH, BRAERE.

"4 RENHMDEERKENELER

b N

’ ’ OSNERVS T - ¥ KF

A005 100.0 4.2 240 230 230 0 8.00 7.65 10.00 9.2
A008 100.0 10.2 206 185 185 0 7.60 6.00 5.39 4
A014 100.0 23.8 21 16 16 0 7.20 6.60 5.32 6
A016 100.0 27.8 36 26 26 0 6.00 6.23 5.44 6
A024 100.0 359 78 50 50 0 7.60 6.49 5.23 6.8
A040 100.0 91.7 600 50 50 0 8.40 6.15 6.22 8.8
A003 97.3 2.1 756 740 720 20 9.60 6.10 10.00 8.4
A034 96.2 56.7 120 52 50 2 6.80 6.97 6.56 8.8
A012 95.0 13.0 23 20 19 1 7.60 6.14 5.10 6
A025 93.6 0.0 998 934 64 40 9.60 6.33 5.28 6
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b a S

’ ’ A A § S S

A007 85.2 10.0 30 27 23 4 7.60 8.16 5.56 6
A028 84.2 40.6 32 19 16 3 8.40 6.45 6.83 4.4
A026 80.5 37.9 66 41 33 8 7.60 5.37 4.69 4.4
A018 80.0 29.6 206 145 116 29 5.60 5.09 5.00 4
A031 79.2 51.0 98 48 38 10 6.00 5.17 4.84 8.8
A019 78.6 30.0 100 70 55 15 6.00 5.64 6.27 9.2
A002 76.9 0.0 13 13 10 3 7.60 7.83 4.72 6.4
A004 724 33 150 145 105 40 9.60 6.04 5.28 8
A029 714 47.5 80 42 30 12 4.80 6.97 10.00 6.8
A039 714 86.0 50 7 5 2 7.60 10.00 6.67 4
A030 70.4 49.0 702 358 252 106 8.40 6.06 10.00 8.8
A017 64.8 29.0 300 213 138 75 6.80 6.15 7.11 8
A038 52.9 78.8 80 17 9 8 4.00 5.42 6.83 4.4
A010 52.2 11.8 102 90 47 43 8.00 6.19 8.63 8.8
A013 50.9 19.7 142 114 58 56 7.60 6.64 5.11 8.4
A011 50.0 12.3 228 200 100 100 9.60 6.86 7.13 8.8
A032 429 533 150 70 30 40 4.00 6.34 6.22 9.2
A033 41.5 54.4 90 41 17 24 4.00 7.07 5.93 6
A009 38.9 11.8 102 90 35 55 5.60 5.41 10.00 6.8
A001 333 0.0 120 120 40 80 7.60 6.17 10.00 8
A020 30.2 30.6 248 172 52 120 7.60 6.04 5.25 6
A035 22.7 65.0 628 220 50 170 8.00 6.42 8.28 9.2
AO015 20.0 24.5 53 40 8 32 5.60 7.25 6.19 6.4
A021 20.0 31.8 22 15 3 12 5.60 7.71 7.70 4.4
A027 13.3 40.0 500 300 40 260 6.00 5.01 6.13 9.2
A006 12.5 10.0 80 72 9 63 5.60 7.49 7.67 4
A037 12.0 75.0 500 125 15 110 6.00 6.53 5.60 9.2
A036 10.5 72.1 68 19 2 17 4.00 6.27 6.59 9.2
A023 0.0 355 31 20 0 20 6.00 9.33 7.18 9.2
A022 0.0 353 116 75 0 75 7.60 6.40 6.52 6
Bat/E 66.3 35.2 8165 5295 3616 1679 6.92 6.55 6.71 7.05

413 B METRIRERRTESHNEZEAT K NEEZRKFELES

KZHIFRZNH T AFE RSOk REZ N BEZ A, HESRRREZ A
iR W EEZ N R, SHUEERPKTFEEAERR? WRA, xd
DA Habfr oy 28, I, SEFEREEEN GOV IRS, XMHEET A, WREE K
REZ N A A AL, B IIREE A KA. (R 412, B 4.2)



LA

FA412 REZAGLESHENEERKTE

WL b ANE REEEZ AHEZ 5% By I =ENEME BRI
NERBEZ NG HE ) ANEL N ANHL I(O/) BEACE BEKT IRIEINAE  ThAEAKCT
&) CNIRCSENCON ’ W Bl KEBME WMl
JhEZ A =80% 14 3412 2599 2468 131 23.8 7.69 6.41 6.19 6.34
50%<<KfAEZE A<80% 12 2045 1317 847 470 35.6 7.17 6.58 6.88 7.53
20%<KAEEEAN<S0% 8 1413 768 235 533 45.6 6.00 6.55 7.45 7.00
KEEE AN<20% 6 1295 611 66 545 52.8 5.87 6.84 6.61 7.80
&t 40 8165 5295 3616 1679 35.2 6.92 6.55 6.71 7.05
8.00
7.50
7.00
6.50
6.00
5.50
5.00
K RE# N 280% S50%<RAEZ A<80%  20%<ZkfEE A<50% KAEZ N<20%
YT Thae K e 1T Ty i 7K F =N BEIE TR KT
EARIMIRTHREACE e BT IhEe AP e PRI T s
=W EAEI BT RE KT 3 AR ThRE K Titash

El4.2 REZAGLETUSHREERKTEW
A RN BEEREZNGLNE, BRI 28R EES,
PHEL ZENEERE. BARARBITRKCT 2B W BT @, U 3 EZRUR e
KA B
MZER. X5HT AHP MR R BEEE N R EEY &
ERp¥rEon, EERBCRREEFENF RO S T ZR B HE N FHK
ML D Re B R P AR BN ZER . Bk, KiEERGEEZNGHL, BRI
X3 N E B R SS KBS NI TR 2N A £ B RS B B2 NI TR 2w k3, B
50 5 2 F 6 R AT AN (R i IR 28 10 2 48 N /5 SR I B4 R AR 3R AT 20 B o AN SR fE
N bR, HAERGEZ AN L =50%, HoyFERS KGEE NN,
MNMERBEZ N H<50%, HOWTEZMSs B B2 NP .

ZHENT RO S EERCE BN TR 2
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4.1.4 HiaxT R GEE ATHRER KBRS R

(1) MBHERENRERKTHRRA

s BRI bR, FERS KEEEARFEZNMEA 26 K, ANMEKGEEZAN
k3315 N, F 40 FZHLM AT R GEE N EBE 91.7%, Wl gh & A T]
AR R IR B ML XS K fe 2 N DA 73 SR I e & 3 .

9T Y A 5 R R ) T e R 1R B R (<K30%) M im S B R (>30%)
GNP, IR BRI H G (KR 413, Bl 4.3)

F413 REBENSSBENRSLEZANMNNEERREKTE

. L4 ENEE BRSNS
FERSKEZ AN e feE N REEEAN EITIIRE PEIEE FHITIE Tk T
= N D He Ae 7K1
FRENM A BN HH (%) KFEME KPME
S KEBME BIME
TEERZ10% 6 2022 93.9 8.67 7.02 6.81 7.33
N 10%<4 H AR <20% 5 409 67.2 8.08 6.37 6.27 7.20
s B R N
20%<ZT B R <30% 5 351 74.7 6.32 5.94 5.83 6.64
Nt 16 2782 85.1 7.75 6.48 6.33 7.08
30%<ZTEHE<T0% 7 469 76.9 7.09 6.21 6.88 6.97
FEER 70%<TEHE<100% 3 64 86.5 6.67 7.19 6.57 5.73
Nt 10 533 77.9 6.96 6.50 6.79 6.6
Rat/ME 26 3315 84.7 7.45 6.49 6.51 6.89
9
8
=
A
(N
E’é 7
Nm
yz
6
5

23 B 2R <10% 10%<ES B R<20%  20%<ASBR<I0% 0% BERTON  T0%<CA B R <100%

L2yT ThER T LTI REAK T =W R BT REKT
HARMBEDIREARE e BITIIREACTHEH e PELDIREK TS
E W EAESR IR TS H AR BI D REK T

4.3 TERTUSHREERKFEK

W H o, KIBEESERN LT, FREI BT DIEEKT T a5
W, BARMEINREATFEE TGS, B = N a5 R KT AL 1 3

66 -



LA

M AN B 2

i& FH SPSS 20.0 %F 26 5K 37 Z ML 1) 25 B A1 DY 100 3 K T e 28 /K k47 A Ok
PO (R 4.14) o Hb, BREJTI Sig [H<0.05, RARETIEEKTF 52 EFEM
KR ES, Hi=ThEeE RN Sig H1>0.05, 5T ERANAEEGHER

FHRME, BT DIRE/KF 5T ERHKREON-0.449, B H P EAAME RN, RIE
STONRE K TR, TEE BT
RAVUVTEZENRERKENBEXME DTSR
S EITThee | P ETIRE | ENEME | HARWE
K K DhREIKF | DhResK-F
o B 1.000 -.449" -.166 .109 -.025
Sig. (XM .021 418 .596 .903
=7 T g B -.449" 1.000 169 193 223
K Sig. (XA .021 410 345 274
Spearman [fJ | ¥ ¥ T R ¥ -.166 169 1.000 251 .078
rho K¢ Sig. (XM 418 410 216 704
=N EA B .109 .193 251 1.000 378
e KF | Sig. CBUMD .596 .345 216 .057
HARE | Mk AN -.025 223 078 378 1.000
Dhae /K | Sig. (XM .903 274 704 .057

OEEEAMAE UMD A 0.05 B, MRMER EFEN

b. #FE T N=26

W =97 DI REACTF 70 E, BE— P R G (R 415, kI

BRyr hRe /KT 8 2r LA E R AL T i 2k RE 2 N o 2 P R AT AR AR BE N R
67.9%, 6 7 LA L BRI 5 5] 87.4%, Bt — BV UEBE ST DY BE K- X K BEE N2
METRZ N AT BT

*A415 ETREKFENELREZARNXR

LIRS AL AL gg N if jﬁh; i‘fjﬁﬁ
EEI7 ThEe K e ZNE OO ’“‘(%) ‘“‘(%>
HE>8 57 9 2454 74.0 67.9
6 7r<ME<8 7> 14 706 21.3 19.5
I3E<6 71 3 155 4.7 4.3
Hit 26 3315 100.0 91.7

i E AT, BRI T RE KT 2 S M X R B8 28 N T g 5 SR IR R 1Y
e Nm. 5RT AHP 1R & 45 R 8 1k fe =8 N\ U1 & (I 5 B2 7 K -1 (R D RE
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