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Malthus T 1798 4% /18 3¢ “An essay on the principle of population” " 19 {4
20 el i B I NI 2230, WA 2 B RECC HE S RYFERH™ . Malthus fit 75
RN FAES AR FRBRE", 298 TZEmM “ANHK—mERME— LR 5
FEZR . ZBS M E A Z BRG], FURTERR e i ) BN AT 250, Bl PRI A B X
MEAELRIREZ, MAh, SIRANFIRIFARRE 14 SE 0 RGO A MBEIR AR, 1M
X IF S H A X8 RECC P2 [[] 245 4 [ 2

AR (Ecological Footprint, EF) A HE & i Wackernagel 25 T 20 42 90 4F- AL #2
HUel, BF SENRSRAE T — AN IER RSB T E, HF i HERE A O iR A 84
P AR E AR, EF o] AR KA S R AR A S RT, A eEkAS
IR R . EI X R GEUR G A5T1 O0 DL S HE A [a) A 0 A A5 T AE 7 1 1] A &A%
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HRERE (WA E ) o XF— DI IR Gk UL, Y M 3R P X ot 2835
RGN IIEZ D, IFARSH %,

HW 977 41 (Net Primary Production, NPP) Ji i i A Xt b BR A= 4y Pl 2 ) 52
M), A A AR GEWOSOR BH R 2 L W AR I TE AE R g & /5 98 T (I RE R, BF9EIA K NPP
P T I AT SRR AR AR . K BETRR SRR, RHER LB ECRIER Y, Z)E
W B HRREIT A, BKE EARRAZUE TR E - 5 AR ETFRE LT
AR HTH R ITEPY, NPP kvl PR A ZSIE ST MR IR AT AE I O, {6 T X el ¢
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Gh, A TRECEITM 45 R 2 R R EORE, MAERE ) . WA= E W R G ) R
(SD) ", ZHFrk% (MOP) ¥, MM (ANN) P57 6 HT RECCHEAUDEAT .
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VEFMLHIATEIR TG ZE0E— 20 BB, B FIE 5 SN FH 7 IR SRAFAE B 1T, FE%l
Bl s o 23 [l ey e LU SR G 1Y KR . AR SO 7 k. AN H L £835F
TR I ZEA T HESS , WAt S 2 R e P ERTEM RSN, LT~
A A B 5 BRI R AH AR FIPLRIPAN SRR R 2 Ty, B BB A . IR
BRI TG T e KAt 2 2805 R AR B AL DR SRR o T2HE 4238 3 S 08 1 T T LA X
Bk, A Bh T RECC B ST M SE RN
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2.1 FHAREXER

VUL A XA TR EPEER (B 1), X 2o, s AR, Kot seE SN
55, SR EAXTE P A . PR AU 122.84 07 km?, ELHG 7 g T e X, 2015
AE NI 323.97 75 N, GDP 4 1026.39447C, 457 &M . TAERERME, B
HIEE IR RAT . R 20 KR R IR ST M), T R G IR IR BE K 38 1 PR F
7%, HBNORDSEEL “H A —RWIEMET Ran ek R EAEEE L,

WX T MR S BRG] S A SR T, SR O BB, R R R



84 A5 M A5 GEIREREE R ZR BTN T AR PR L 5 A PR R H] 1565

BRI PED 32— BLSh, %X E SE_F  9F
BRI, RGBT 6T

VI R W L MM IRRITKIX, §
P S 197K E U5 FH K B 85 R k2
FE M RENA . A SO A
SRR L RE S o Ho ok
IR IR PIHSY KBRS
FUKIRETRI S, H# % kh 2 ]

30°N
33°N

4
AOkGEu s AR ko R £
Bz, 0 220km
22 HRYE — | l
W B R H T & g5k 85°E 90°E 95°E
DL B BF 5 AT A7 2 3% T4 AR 2R L BRTELC: R
ﬁ %E 7T|€ {/}? @ j% << @ ﬁ é}f ‘H“ $ %g Fig. 1 Study area: Tibet, China
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B, BN R iR,

(1) Af K. R (FERSEITHEL (2016) ) (FPEPEAEL (2016) ), PR
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(2) KIEER R R CPEFIEGITHELE (2016) ), PERHLIX 2K TG YY) &
COD, 2015474511 COD HER BN 2.88 Ji't, Hrp Tl Al . FEEAE TG HER 23 M
0.09 77 t, 0.5577t, 2.21 Jit, H3HGH [ Mo R K IR B b e, 128 T 3KMHTFE
& (COD) < 15 mg/L, #EUL/KBARIE . FIFHAZC (1) A7 b5 8 58 4 K I8 45 i
(WConan) N 575.07 J7 t/a, AR,

wce.,..= Water,,, < WS — Emission,,, (1)
KA s W WRIAIKIAEE LA 5 Water o N 25 1 TT FHK PR WS S /K bR ;
Emissioncop N COD HEJil & .

(3) WA MR AR (IR A B R G T VU A A X A R SRR (2006-
20204F) ) U 2020 4 P4 A KR EE R oA 16.47 7 hm?, (PESE AR (2016) )
BlE won B A HON 14.5 77 h' s A R A s B 1.97 5 hm?, TS24
PV AL AR
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Fig. 2 Analytical framework of RECC comprehensive evaluation
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VPPN T X 20 R I TR, BRI PR A X R PR
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2% Pl 52 ) ZR K05 R B AR AT LAAR G- SO0y 7 X 28 B 2R 48 vh 3 A 7l )
B,

G —DVEM bR P T 1), AR A AN R 5 TR . 2 E
SRR g g, HRAXIE
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e Mg i s S« S7 o3I XL AR A B . 4 [ R AR
B aS) . aS; AR AP NIRRT A R AT AR B
3.22 FWEZEMTN WL E BT E W S E B P R R RIAE,, ARESTR
FHREET € R bR AE . A5 BRG] TS8R0 T3P H AR A RO B % WL 5
Bo B, HIEAFEARTEARE LR AR R 22 5%, ARG B AR/D, %98
PRBOA AR E 2, R T 5= AL

B\, A e AR Y=(X) e, TR TR o TR A
i EX A EAR T IR IERL (A30(5)), THBREAY . 230 max(X;) . min(X) 5l 2 AR
Bl PR AR R/ IME . PRELE BEIE A A=(x,),,., (xe[0, 1)

X, —min (X;)
X, = s

! max(X,.,.)—min (X;)
TR SR AR 5 BT L R AR (LS FIR Ee i p -

X

L= d 6
S “

(j=1,2,---, n) (5)

FEbR) BE AR AT

b= 222 07, (7)
K VinCm) J2Arifb 25 H545 7 PR w50 F
1-h,
W/- = m ( 8 )
IR B EEME: (1) mEE A (9) AR
V,= Zn:xijw/. (9)

F1 AT HEARAERE

Tab. 1 Industrial evaluation index matrix

a4 GDP FEAL S ) B Pl T R A FEAr i
k1 X X X5 Xis
k2 Xa Xor Xox Xy
7l 3 X X X X

Fﬂk m X X Xos Xos
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PV R EAE VO SR S S . TR R R T A B B A
Yo Herhr=lisgm /50 BN R, i IR O 1T PP a1
PR A HE

VU H ATAL T Tl Ae s, BE—20 Tl AR 250 R AR IR H B ZJRK, Rk
Tl A2 A — 7, PR A SO A ol ARl o P M A 25 SR n 3k 2 i
TN o RS 285 RN 35 W Tl BRIl AL 174>, HEF 5 2R A SR IR
By =2, SR ORI R I IR 2SS, 5
— 2R X MR B R R B T BT SRR, BRI SRR, AR LA R I
E BRI — Mk, AT AR B AR R i s B 2R
JER Y 22 T R R TR N L, ARSI BIE L, AL LA AR Al LA
PR BRI

®2 BEESLEZEMEEMN
Tab. 2 Weights of industries in Tibet, China

R Pl R Hey
i HEEIET Rk 0.617 1
Gl il 0.333 2
T PRCRL RS 255 1 0.182 3
B2k P 2l Il 0.154 4
(AP SR B il 0.137 5
ERR A SR A 1 52 161 0.132 6
TS AR ol 0.127 7
SCEL T RE RUGR 0.127 8
i 0.118 9
AENE i Tl 0.116 10
Bk EWAE DAL s A 4 0.078 11
CHIBYPET™ ) N L 0.074 12
RSB R 0.053 13
5401 0.047 14
ARMINTAA AT, #E . AR 0.033 15
FH BB A b i 3L 0.030 16
e Jm Rkl 0.017 17

3.3 HEEFRIREINEII

DX 3t 25 22 0% 1 DR U PR B UM 43 BT B AR 0 R 7 b BN 1T BRI T RE R B NS e HET
WREE, S RECCITANMHIERS .
331 FAUHFERERE 2% (PESGIHEE (2016) ) (PEEFMEFLE (2016) )
FERERA L (2016) ) (PURSEIH4E% (2016) ) CPEBHSIEL (2016) ) 1Y
B, T T &\ GRS AR SR B RS IS YR B, Hoiki L 2% T B S
W AEHE AR (F3), 7RG IR T FETR B RS YL iR AR B4 5
3.32 NOFBIRERL 57 b a9 & H SEREE N B, NS KRS
R GRS AE 575 Y HER 34 n o AnET SR, PEIE X 2015 47 fE RO AR 16 FH7K 6361 1
m’, EAI323.97 7 A, HAs i ARG HK R 19.63 m’,
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Tab. 3 Intensity of China's resource consumption and pollution emission by industry

IKBEIRTHAE COD +-H A
ok 7ol (m’/J3 %) (kg/JTIC) (hm*4Z.7T)
H—BH B @y Rkl 106.5 4.88 112.63
it A 24.63 9.85 2.88
P PICRL RS il 25 i 1l 79.4 12.09 33.19
HRR [ 2y vl 48.74 5.44 15.98
A2 JEURE S A2 i it 3l 100.8 6.37 35.83
EVRY A S A 14 52 19.8 0.32 127
TR AR il 450.33 90.28 188.41
SCHL TR PRE R R 20.68 0.22 1.02
B 60.72 6.44 20.82
AR E il 93.73 12.46 30.59
o= L I A PR R 908.46 0.69 200.00
e JEm kil il 43.62 0.93 71.01
REEBT KL 93.85 1.14 16.23
254 160.44 7.02 31.51
ARMIMTAAR ., A7 #e . ARR] 3432 1.54 12.85
HL AL S b il 3l 11.89 0.18 0.12
4 Jm Rkl 133.53 1.75 36.58

HRAE B — Uk 4 [ Yo U5 A Il A Y R HE S R AT T A3 R B 5K 4R
i R BORM AR, RIAAR (10) HAE B E R A 455 coD 4EHEicE N
16.75 kg.

PopE“” = aPopWP x ax d (10)

K PopE“” JyJa AP COD A& 5 aPopWP N¥H15 /K™ At s affild 533l
5 KHERL B, COD HERHK FE

VUL 368 XA A N Rt =R h PR SpE T, BRI, R
24.76 km®, JEAEANIT29.71 5N, WIS H YA i 83 m’,
3.4 XIGFBRRERENIEN
341 KEBREAEIEMN KIS 5 RS K SRR R E 255 KT vl K3 1) i
KANEER, ot —0 R R TR ZEEFEK TR, 8RN i — DR . KSR
AbF i RARBRZS I, = A T KR 22 A o] AR SR, st (1) iR,
X HEL A A FH AR YR R DX T K R R R BB A S K (4.7%) 12

R.= pr x intenR) + pop * PopR’ (11)
i=1
2P
— i=1
pop=-_=pp (12)

A, RGEVIEEIE OKEE) A9nf i m 2B ; p 2= ifr={E; intenR! &
PV TR v TE BRI (R 3) ;5 pop e NI s PopR BN TIXF vIETRIR (KR
FTH FRom s, B A WEURIY 25 aGDP J& N GDP, %4t 43 4 5% K S A8 () 4% I



1570 Mo B 22 744

'~ aGDPZET HETAY AL GDP. MRAZAIL (1) (12) A5 H K B REAS ST ™
N IPNETOER
3.4.2 KIMERE SN RIEORBIITERIUE—E K BRITE O T , KL A B Prig S
MR N P . 5ETIRHFESERL, AN X7 AR 5 e R, SRR 1 7
AN 5 Geflfil 2 FnAE TR 2, TR AT

E= ip,x intenE! + pop x PopE" (13)

Ah: BB vETGREYA R, EASCh, HoyCOD %R mit/™ AU pi. pop 735l
PR DA R . N H R intenE] S i 57 v 28 TE P HE R B (3R 3),
PopE JEJEAEN LB v KI5 Qe HEGR AL, BIABIARAE SO . RG240 (12) FIAas
(13) ATLAS KPR A i BEAS ST A0l K AN R

3.4.3 EMBFIFEABITEN  LHGTBURE S PN HARER0E 7R E AL S 2 T R KF
A L BIRRE S AR B DB . X TATI TS, 2P R S E A
HBEIR, SR TR B, W AN T 5 b B, R, RORORE, 7
AR5 R RS R YR eS| K B SNSRI DA IR B LN 55 g /A W L

L=2pixintenLi +pop x PopL (14)
i1

2 pAEr i WP, pop e NAECE, L HHERIRE AT &, intenL, J&rm i X+
MR IRIE P (383), PopL 2R E NI B MBS IR AT FERR AL, RO - MO U5 #E
i, WA (14) A (12) vJ5H U IRRENS S 0=l S N 8K 7o

4

ARG LR PURO ™ PP EE IR, BUE AR L AR 5. B e AR SR X
Mo M H A UL N R RECC (15 1), ez rY AR L iRE ™ 454,
ENRIESAE N, IR ARk (556 2) o Behb, il H Al 4 ™ (e
Ak, W HATR I AR, PR, ASCHE—2 0 1 R iRl A 57 T XA
FIRIEURES (§53).

WATSCRTIER, EIRIERE I PP R EE T —E WA S B T LK. )7 4R
X, AURESEFREE T T, SRR, RN GDPERIE, H
s 2 (G I RJESE™ L W) PO IR TR B, ARk ER
ST B AL UL BT A R B KRR, B AR K SRS Kl i K
M RIAUKIE A A LRI DA

AU LR HrHESR ,  PUREAS ol kSR A 55 (R BT IR SR B PP 45 R A2 4 s o 3F
WA N, 3P A RACT PR BRSO B, KBRS sk, KRG

R4 ABMBFRAERBEIITENER

Tab. 4 Resource and environment carrying capacity evaluation in Tibet

P PRFFA B IR I B IR SRl
ANAURLN) &5 (JTI0) UNEI(HN) 455 (J71¢o0) ANAWALN)  &B(Ji1do0)
YN VEEE W 4.05 12.84 24.98 79.12 33.34 105.63
KB ) 225 7.41 1.93 6.11 2.08 6.58

BRI 0.04 0.12 0.05 0.17 0.25 0.79
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RE R (K3), BRI AP XA 25T A R B 2N R R LI, T iz IX
X, A B AT R Eﬁk%ﬁf%WUmt [F Pt R B 32 4t XK
BFR, BAEREME, EUSEZMX SR 5T R RE; b, KRERE T
KGR T), RITHATHHEGRE T, mﬁﬁ$m,mmﬂhﬂ%ﬁéﬁﬁﬁ%o
ARG ST AT, B HATI AR, 3 R R SR R U B R L
& IR JERRUAIV A TR GRS A BRI (K4a), RUTERTH LA XK BT
IRFDRER, Pl IR B R SR AR AR R ART; KM EoRE ST (1514b),
TR E AT R AR IR R B fee e s B3R IEURE D7 (Klde), HIA KRR
HALE, &9 A S SAE P I PR B Pl . 35 1 A il i ph & e 5t R - b B
AR e, Herh G T R SR o L M ST IR B4R T s, TR R I
WX HARTHE R . BHISRTR, & 1 R R XIS XA S IR IR R R T i o A
ABIRFATEBL R, PR B0 TRkl i A o

PRFF H AR R %‘iﬁiﬁiﬁ?ﬂk, WUR B y R R
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Fig. 3 RECC of different development scenarios in Tibet
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Fig. 4 Comparison of RECC under various scenarios in Tibet
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FERIRL Ak, ASCHIE R G RECC ¥ 7%, A RECC BEM s #2452
5.2 FAliE
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WMk b, TERABIHAEA LIz R, XA ESIEM kit — P = A4k,

BEAM T RSN BIAFEAE, Bl B BRI N, SR A HRCR 38, SRR A
5y e Bk g, PG b AR AR ok B IR A R B L T Y HE R B Y S AR
o A SON T RUBSSN 1 52 AR T . A SRS AT, AR A 45 SR A v
P, T BB L AEAN ] RS S (1) 5 DR B B 50
5.4 = EEEMRK

FRFECHE ORI, ASCHEPE I A 0 X RJE TR T R 5T . (BRI ST A =
TSR PR RA, ARMFXIE (SR Btk SL 3 REAR, XN TR 5
VEIRBERAN o AEIE— AR BCE A R EE (Ban s slit X)) JEadi b o] DIEM 457 X
W SRS AR DT, MBS b . KSEIE A, W, TR Bh S A
iRy BIATK =V AR R F ot FE . KB R X, I8 4R sl e IR IR BE R
R BHIX =

6

GEIRPRF R ) SR MR 4 2 SRR & R AT, A SO R B IR R )
LA M HTHERL R AR T NI 8 5 R IR B A B T R, R AL R 5000 3 5 IR A
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Evaluation of resources environmental carrying capacity and
its application in industrial restructuring in Tibet, China
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Abstract: As natural resources are experiencing rapid reduction and the environment is
degenerating, resource environmental carrying capacity has attracted more and more attention
in China. However, current research on resource environmental carrying capacity still stays at
theoretical level leaving the gap with applications. Moreover, the study conclusions are usually
not of policy implications and lack of operability. This study develops a comprehensive
analytical framework for the co-development of industries, population, economy, resources and
environment. The framework first evaluates the importance of all industries to local social
economy and determines the direction of industrial structure adjustment, and then identifies the
interaction relationships among the socioeconomic development, resource consumption and
environment emission, and subsequently evaluates the resource environmental carrying
capacity, which helps achieve the maximum socio-economic development under the premise of
environmental protection and efficient resource utilization. The Tibet case study estimates the
local resource environmental carrying capacity under different development scenarios and
therefore determines the maximum population and economic scale through industrial structure
adjustments under the constraints of resource and environment. The results show that to focus
on the development of tourism can significantly improve the resource environmental carrying
capacity of Tibet. The results could help make decision regarding local industrial structure
adjustments to achieve sustainable development. In conclusion the proposed analytical
framework provides an operational decision support tool for "socio-ecological" sustainability. It
can be extended to other regions through minor parameter adjustments.

Keywords: resource environmental carrying capacity (RECC); industrial structure; evaluation
method; sustainable development; Tibet



