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This paper investigates an analytical framework of environmental management, in
which major concerns are paid to the construction of meta-control systems of environ-
mental regulations. The meta-control mechanisms appear its features in the discourse
of viable control theories. Though a formalization of meta-control systems is still of
major interests, a clue to cope with an emerging awareness of uncertainty, un-
predictability and unfalsificability of environmental issues can be seen in it. Our
regulation approach, suggested by viability theory, may be identified more with
abilities to understand how societies, economies and environment can be viable over
time. Rather than ensuring that the regulations lead the social, economic and environ-
mental systems to their desirable states, the emphasis will be on how the systems can
sustain their adaptability to the unpredicted and uncertain environmental fluctua-
tions.
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HEHERL, BEMRCBRELBATRO NS,
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5t

ofe

24 & 201

BHEOoS v HicMT 2 EHERVORBEEMLIL LD
THd, BH, Whwa [HIRBBAHE tvwbh sl
Ho—BE A2 ABON R B 5 EFI RS
BERELARE] CHBIIoh, 1 [FE, T DR
RBELATWS LSRR & UCERLL 7o [HIER
BEME ) S h A MER. ABOT RoEFaRE
B4 2 R REICESWAHCARNE I Ia=y —vayD
BREE LTRBES o &5ic, 0 I NEREHHOL
H. RESNHOFEENSICEIES 5 X A 5
ZFAELTERETES AR L, bE XD &K
BREHoMMBEBEMBACH T sBOFEHR>VWTR Ty
FTHILEHNELTED, COoMIcEENEE(OR
gl tskoMRAOERPHELNBIERBREIET
bW,

APPENDIX

(ff@1) *7=BUAMMs 2 7L 0ERIL

REY2AFLOBMBELERT LI, h7T) —H
HEHOTREHMY 2 7 22 ELLT 5, & 2 FREHIH
W=D Tl 2RE=H& x5 s0HCER VX
FoEEvRFLADRBEMOLETERINIER [,

fu: 02— QL 1
T#EDbZE J. B fLREZHA» SO E~OBRTH
B RLERBEEZBI Lo BEMEVICLDED
L. QERMY %, ERORBw e Qi LT

w = fu(w) e (2)
BERBINL, —BMICR, BREMSAHER

w(t) = fulw(t)) = f(t,w(t), u(t)). (3)
ko h s, R O8RS Hom(R,0) 2F A &
5, D EFBORGLEANET, Qb sV E~DBEKOS
th Hom(0,0) b3 MELEA B EMNTE D, FED
fu € Hom(2, Q) BEBMBORAN LB EME T 5HEL
£ 5, COB, Hom(Q, Q) & #c L 3 HOCRIBEER*:
B 5,

HEV— VvEHEERBEOELHIG S TEET 5 4
SHIMBIEEEAL L I, A7 HHBEL IR FLOH
HEHEESOTHE R F 2 BEEEE-EHT LD
RECHRBRE 27 A TH B, Ty Hom(0, Q') %4
War—n& L, *sEIEN—VETR,

$;: Q' — Hom(f2,Q), (4)
Kk DEBT B, ST, A S BN — v, B —
FREDERIATVARILECHEL LS, $RbBL, ¢
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i}, FE O € Q'% Hom(, ) L O§e () RERT 5,
FREoW" € Vet LTEH(w") 11 FH LVikEE

(")) w) € . (5)

~NEEBRT 5, J O, B & T OB(W") OBEE

2" 4 Hom(Q, ')

o) g (6)
EHELTHIENTES, 2T THEOXREIROLE
TERI N Z23E5HH(V) B2 HEEERIOHANTEH B C
EERLTVES, VEBRERTHAE. QbSO L~
Bp(w") ZHET 5 L5 RO L oRES BELET S C
LEEHES B, % (6) OBHEME LT = Q"TH 5B
EEA LD Cob, X(6) ERNCERTE B,

2% o' 4 Hom(n, 0). )
TTRBRIEIIE, fulRS2HBr— O Ticbit 2R
BeZ27o0HOCERRERDLTED ¢ RHBA—
EHIHT 5 A A —VERDLTWV S,

ASEIE Y 2 F AT ARBRERET LD ICHB
W—nEHET 5 A 2 HE Y R F A OTHBRREHRY
KEBRLE I COBOERIZ. [T 2 2 A — 1% &
s —n], Tlehrftdsr—n] Lo
RTEENTS ERUENE 5, 2T BRERET 2
BRI ASHEL -V ERRERL TV A2 A%
HRIICEAL & 50 (ERO f € Hom(Q, V) e L TEH

¥ : Hom($2, ') — Q' (8)
RTERT Ho OB, ERLVRAMBKILYT 5,
) = flwyed (9)

FTihbb, REEHQEH 7 ) — C(Hom(Q, ), Q) DN
Wit AL LB TE D, BRYIES S OH By
BHELEL

$~1: Q' - Hom(Q, Q). (10)
BNt 5 ERET B0 COB, 2 7ML — 13
Hom(2,¥) 0 HOE£» & C(0, Hom(R,Q) D BE %
fiET2EH#

B : Hom($1, ') — C(€, Hom(£, 1)), (11)
ELTRBTE S, H#EFEERTENE. B A2 H
PA—NEBEETHLEBTE S, COMB, £ 5 RIS
i S N {

2% 0 4 Hom(®, ) £ C(9, Hom(0, ). (12)
KE-»TREBWKHERT HENTE S,

(1 2) B viability Hi#
181 TEBEL LA RG22 F OBl 5 D

the, RFE Y 27 40 viability $I#BEZERMLL & 3o
RE=-H& 257 2s0HOERY R 7 2 2WHHER
w(t) = f(t,w(t), u(t)), w(0)=wo (13)
k- TR L & 5, u(t) REEH#MLY -1+ TH D, HH
EYTH 5. REHEL -V ELTRBBRUEERESELS
ho, BEHREEVEBAEML - ERBIRT Z L0 &
D BR-1RE=HAV 27 o0 HOERBERT 5,
Wi FIHTERRBENHL - VOBEEUQR) TEE I
o, HErv—roBESHT ZBRESHEBERE
F(t,w(t)) = {f(t,w, ¥)}uev(e)- (14)
EEBTDHIENTED, REMEBK F(1,w()) H{TH 1
DERICHB T 5 Hom(Q, Q) iwdib LT w3, <o, &
(13) 1% differential inclusion

w(t) € F(t,w(t)), w(0)=wp. (15)
DOREBEABILENTES, CITRAE. BE=42
VAT LAOHOERBEEHSHEN

w(t) = A () 7 (Blw(1)) + C(w(t)), (16)
TERBELE I COB, 73 Y2 bw(t) R BRI
BEHw() L 2O EHET 5 > 27 4 Bw(t) IR
T2, COXINRNLAFLD—RPERRTEE 30

S wlt), w(t)) = 0, {17)
& D EE 13 differential inclusions TEB T % %,

w(t) € {w(®)|f(t, (), w(?)) = 0}. (18)

WE,| FE0 i L TROBBw() 2

Vi w(l) € V(1), (19)
EWET S & EXMEZHIFILviable TH B LERT B, V(1)
BEMtICBOWTERS Wi viable RETH D, TONE
BB 3 MK KET 5,

A YRIBHIHBEOBMEBEERL L 30 £ 9, B
HEo Hiyx TR oA KENREMROKIEL D
BB THRVWHRV] VI RBOBENRBRIC B
HREERICTML., A s RESHMNEO S EER
fbU k5. MBI S 2 BIFRAFR-IcBIL < A
BIFLROIMBICRBESN S, BTN L]

Vi> s, w(t) > w(s) (20)
PRET Bu(t) 2 BT 50 4 5 RIBHIBEE BV T
OHVBMEEALL L bTE S, baRMwicH LT
14— K3y 7 BIHER Fw) 2RRL D ERT 5,

F(w(t)) = {u(t) € U2, w(2), u(t)) € Vo (1)}  (21)
i, V() RBUE=HEL v X7 A viable & B LS
B3P0 b 7P ORETH 5o Flw(t)) H
FHRETRVREI . BR=H& X7 o3& EVAH L
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BTE Do HIBIN — v u(t) i3 L TEEBISw(2) 55 viable T
batdicid

Vi>0, u(t) € F(w(t)). (22)
BRI LBHNER STV, BE F(w(t)) ORBERRE=
HEVYAFLDAEERIPTERRIRETED, V27
LADRHGHERL TV, Flw(t)) BERSIEHIL v
FLAREE ST . LERFECHMHMUEBCREEH, 25
REHMOAEHIREEHEBRL TV, BEH¥OE6G
B, Y2 F AR Fwl)) 2HIREBLTVWORRES
B, BEREHR, MBS R+I Rl B
LR AEBRMSE S5, 4 Y REHIMOFEIT, Fg
RFLEERTBLEEbIL, LEAB-LBERERT-
fellThbyvr 7 apEafEs B o GHE2HBELTE
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