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EFRENG, AIFRRSLER T 2 AN e TR . R 4 R TARIEE I — AR &
RGP, ATLAL B, (DREE BOR T W B 93, Jbatmi A0 — SRR U R 40 il hh4k

ROk B, (AR REhiRE B iase (fadd (S13) . WhaF (S25) . Wk (S27) WMEUET
PR B — AR TR R G0 AT R MR8 T 1. 02% 2, 6.23% . 9.44%) , WitEil, Fi%E
PP R R AR, bRt AN — A SRR R G i R PRI RS B R, @2 Rl
R, SR TR BOR M S0, R n AN DR R M S0 (S2) AT A
WAL — H R TR R G vl g P a8 24 0. 22% , TiAadd i A 10 I | 98 YA thl B R i ik
o L) St T A AL BT AN 0 — [ SRR IR AR G v R MRS 2 1. 02%

3. FETF Laplace N A B L £E

FEMI AN RE DR, TR S, Aol RERIRHE B ITE nTRERHR R, AR A
Laplace fEMIBFATHREERE . 156, (PR RUENI A& N PEE T OFEAH— E%%ﬁ%%
g, JE I KSR 2 A A SRR (RGN [R5 B A T TR )

H PSRBT N IR | AR G AN G R ) BOR 1 AR R - 2 B R A 1 — a%ﬁﬁg
%MT%ﬁﬁ B, MTEIEA IR, Tk U LA AN R XU 4 5 D 5k & T il 5 Ao 3y

o K, TE-FEAMIR T, AR A Kl g5 R SRR A 55 B 5 e e
%,W&ﬁﬁukfﬁﬁ@mkuﬂﬁ\%ﬁﬁﬁﬁﬁﬁ&ﬁﬂ%,%ﬁkm%%\E%%
B RGH Z AN, e FEal H ot N — AR IR RS nT REak it . QFE SCPRBUM T TRIBUR
AR, ARERBUR T BOR S MR G, AR FAeat i iR IR R skt i B
THUBOR 38 B A FAL S A, A B R GRS TR, BTk, ARSCGHE 5 A Laplace
TR DT A A RIS S R, ot EIE  ASRcRAE s iRE AS , DAR B s vp iy ]
BRAETE

@  EFXTBEENER, PSR ARSI W ﬁ%%ﬁ@&%%ﬁ¢w#? AIE
©) mLﬁ(m3%n/mmm%ﬁﬁw e SRR S 7 Bl R R AR5 R SO BAR A B IR R R 3

B, A UREE S RUNEC, A A T 6 R R
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W, S BRI O — ARG IR B8 AT Rrsl & K- 05

A4 FRABRFTLTETAT—HRTRZGEHFMAKTE

1 5 TKE

FEAh S1

F- s 0.572

JVe 5514 0. 590

AIRREEME 0.491

Fadd s2 S3 S4 S5 S6 s7 S8 S9 S10 S11 S12 S13

rEalid 0.564 0.558 0.561 0.564 0.558 0.561 0.564 0.558 0.571 0.569 0.569 0.569
Jifa 55 14 0.580 0.508 0.570 0.580 0.556 0.566 0.581 0.581 0.581 0.580 0.581 0.577
FIRRZEME 0.492  0.489  0.495  0.492  0.501 0.498 0.492 0.489 0.495 0.494 0.494 0.496
g S14 S15 S16 S17 S18 S19 $20 S21 $22 S23 S24 S25
ErE 0.556  0.539 0.561 0.556 0.539 0.561 0.556 0.539 0.561 0.562 0.562 0.562
Jifi 55 1 0.534 0.570 0.560 0.535 0.551 0.541 0.538 0.574 0.564 0.535 0.538 0.519
AIFRZErE 0.511 0.485  0.501  0.510 0.494 0.510 0.509 0.483 0.499 0.513 0.512 0.522
Bk $26 S27 $28 $29 S30 $31 $32 $33 S34 S35 S36 $37
ErE 0.539 0.507 0.546 0.539 0.507 0.546 0.539 0.507 0.546 0.547 0.547 0.547
i 5514 0.495 0.545 0.535 0.488 0.518 0.508 0.500 0.550 0.540 0.488 0.500 0.473
AIRRZEME 0.522 0.481  0.505  0.525  0.494 0.519 0.519 0.478 0.503 0.530 0.524 0.537

HR, AR AN Cansoui ] | EUEN | S EEINSE) | Laplace {ENI AL H
TET: OANERE, FHRERAMBARSEEOR A RIH G B BORPATI &7 %, BT
FAAHE BORHET, Jowk 00 W 2R FR 75 2 SO0 LR 7 2840 & A2 KU Fre /I LAk s dc R
WIF%E, mATRXMEER . ZHE . SEATE RN RN, Laplace LI AT LA 250
fif3X — N5 38 DA A 1) M TR R L R B P e (DR, T DS BB il B R B2
MR, LIS N 0 — F AR TEIR R G0 il RSt . @Laplace PSR ABAUUAN 77 21015 D5 2 1 R
B, TR R KU B 4 LA A R g | AP B, T e DR B RIS &
PRI . PRIAR SOV Laplace TR 58 3517 SARALL, K BOR ] o 7 19 JXURG: 35 4 A
BRI GIABURTE SR, FINZEE % IEARRPRA S RS | A S s 75 2 B 1
5t (Laplace f5%), 568 T IH SR,

Laplace WEN] X BEFR A SET]BEAEN (equally liability criterion) , It D) e 8502 ZE 40 v 40
(Laplace) T 19 2242, FEATHEBATZE BRI AT =N (SR
AUAEN] | S HEENSE) | Laplace WEWIANTG ZEE 1 DRSS KRS 3541, TEDRSREE KU B 4F
AR O T RS SR S B R S PR L . AR

Pl :P2:P3:-..=P"l (5>
V,=1/mY ", (6)
VIYI(L’\? = Max Vl’, (7)

Horb, PO SRR AR, m ARaf, HaE . B AR R AL, o, 1R

R MR T PR T B, 20l 55 T S T IIEOR S R I — A AR IR R SR
AT RPLEVESR R I 2 St T BRI A A (O TR —5 49, HutdT Thrdeteit i) o v, 14
Fhafd, HAE . WK FARR RO, V,, RV, RIERCRE, HURITR
Rl Laplace HEW N AU5RALTT S, BEZ, MRAEARIBUR T HBOR B9 FE B TR, L
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RENNFR 5 FTR Y Laplace JERAFE, nTLAE Y, 7E Laplace JLSRBILT , a8 KF N EUM
THUECR R e B, PR S S25 NABUN T IIBOR 4 & HoA i I ds, M Laplace
15, MRIGH 3 0I5, Laplace 15 (S25) MILTIEFRA . AT TF% 0. 83%, #hilk 2544
TR 4. 6%, ZSHEHTRE2.7%, RERAIHAERR 4.7%, 1SRG FEEE 1.1%, #R
AL HRI> 4. 4%, SRR 10% , K 3R IGHEE N 6. 4%,

%5 Laplace & R 4EM

5t T fe 5t g 5t ik
S2 0. 1025 S14 0. 1494 S26 0. 0522
S3 0. 0520 S15 0.0718 S27 0.0107
S4 0.2013 S16 0. 1590 S28 0. 1824
S5 0.2190 S17 0.2310 S29 0. 2597
S6 0.2042 S18 0.2294 S30 0.2181
S7 0. 2425 S19 0.2510 S31 0.2617
S8 0.2763 S20 0. 2706 S32 0.3167
S9 0.2734 S21 0. 2665 S33 0.2777
S10 0.2978 S22 0. 3006 S34 0.3223
S11 0. 3481 S23 0. 3681 S35 0. 3207
S12 0. 3467 S24 0. 3390 S36 0. 3096
S13 0. 3867 S25 0. 3960 S37 0. 3590
Laplace BB I5 £5 0.2459 Laplace B2k 45 0.2527 Laplace W] B2k 45 0. 2409

HRPEXT N H— F AR TEIR RGN BOR BRI R Z5 R, AEH MRS BOR (OR[FIRUR: &
SRIE) FEMER AN MBS S (Laplace f5t) T, ABZ2MERE T 1.82%Y, T[] Hf
FAREEMESS PEIRES T 12. 13%, B ffifs A — AR IR RG] FRL P EsR 1 6.23%, It
BN ARG LB A, AR TR RGNS I s 5w, EZJRHAET Laplace
TEET, BERRE R, SR BORRIE SR LA, MRS T AS [ R BOR
JEBTELAS R, e i N T AR AR O R N 5 A B R (G BRI RS AR B )
A, FEAH—ARTRRSMN EZRRAENTF IR PR RAE, AR T AR
s, Al 2 et FRE K, R, Fafadtp BOR R Sx b st A — A SRR
ARG R, TEE B ST BB 1l R — 2 IR RIR 2%, Laplace [ (S25) FAYEL
FEomERE T IR St m At i A0 — AR R GRS, B IR T AN PR I EUOR
Tids, A TG EOR T AR BUW PR IRIR 2%, A LL Laplace 165t (S25) MHS LAY m i
15t

4. JbmTH N E— SRR R G0 ] REL () AR AR

El 4 &R TAFEIE ST 2020—2025 4FJ6 5t A — B AR T IR R Ge ] FREetE AR shta 3,
FR e L A AR . RN Laplace 165, DL 2020 AR50 AR, XFARR FAEARRIKFET
LRt A — B AR IR RG] Rt AT, AT DU B, RddE s (S13) F, dbmtii A
F— AR IR RS nT RPN A ), EERNTE T, AR H  BoR Sk +

O AR (825-S1) /%1x100%¢+;é1¢ B, JETE BRI, ASSCRE AR RUA B3, 3R 4 AU B = /Mg,
i SR 0 T Tl VAR
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W, S BRI O — ARG IR B8 AT Rrsl & K- 05

BORA B T A SRR IR R a5, H o
&, NORAWIEE 2 X B R %R R 4 i —~— (S13) —e= Laplace (S25) = ($37)
SMIE TS, ZAER TS AN O—HA 06

REIRAR G RSV P T 208 ey & JZEEEEEEE:::::j
SN, AN —ARTIRAGE W FFEE 7 os

PEHESR , LR8P — 52 K J5 B A I s

B, EEFENAAET, fE#MHAEN SR (837) 04

AT RRSEE

2020 2021 2022 2023 2024 2025
&, BUR. ORI A8 bR AR A e E — i
REKFJR TR T (PN, 15K A R AR B4 FRAKEZTLRFTAT—8RTR
B KE T T 2022 4F3A 3] 100% ), FECA RATH I LAHAS

SRR 2R G0 e 559 1 A s 55 3] — 5 7K I R

FARRE, ARG ENEHMBEE A B D AR N, A TFHEAND—ARTTEASR
AJFFEEMEAE IR B U A PRI 08, BEEITIR G B R Rt AR HERRAER RO =, Laplace
5 (S25) &, dbati A0 — B AR BHE R G nl e MEREA W a5, GBS 1 o Tk Ry
BOR T FUEAGE 3 BER . BOR S 230 B2 O i i il p) BT 9%, WUEW] T Laplace 15§
SR

N, it it

ARIGEAEN T — AR IR RG] RS P EMAE AL, JR7EIR A BRI & 5 A
Laplace #fED k25 e 5 5 XU 547, X AUt ii N H— B SR B R 40 o] Fp 8L kAT o, 1%
HEPLF 258,

B—, BORTHURMEIL s A O — AR IR R G Frse A R TR, Hp, A0
P BOR R AN — FAR IR R G vl Fp e AR 1) 25 g R 22, B A B R el it
JERESEMR R . HERFA S BN DR | SRS R ABOR SO BORO A R, e
N SRR PREEAE A 18] b 34940 DA R X T R e S i 380 =X

W, NN, BOR TR S, AN H— AR R AT Rt AR Bk
(BB S T BR3P THBCRX AR RS, ARTIRRGEE MmN, DA
R A, BEE N DU TR, AN D%t bR R e ARt e, 1m0 A SR 55 P
(3 BRI es 7EARWTRRAIG . BRI, A FRES R A O — A SRR R 50 0] Rt i bRl a5 &
B TR, SRAO—ARERERG TR gl T, ol WBOR 10058 B AN 2
fR A, T AR YR BOR T T SE PR AR R PR, DTS IR T i AS i e R Ak,

9=, TEFIFH Laplace #EM 5| A YL s KU & 4715 1 B 016 5 (Laplace 1 5t) T,
N RGPS T 29 1. 82%, 1 AR EIRMES PSS T 29 12. 13%, mAMHHEAT—H
SRR ARG R MRS T 29 6. 23% , BLE AT TR (B b 5 i A N 10 RUB T B
0.77% . WANNHRBETFE 3. 74% , ARELGEIEIN 15% , 5K RS 7. 6%, KEHEK
IBEREAEIN 9. 4%% ) 2 S HREMATEL, HARVIR, WRBRIEST 0, F8—E Mo
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PRI, EEGIE—E Mt mAER) T IBOR R R b 2 i b s i Hat A 5
HARGEIRZ (8] 7 i 5 Laplace 15 5038 4 KU 12 B 25 B8 T D58 28 IXURS: 5 4 SR T B3R 1
SRR W Rafd . BRI Laplace 155t F 2020—2025 4EJb 5T A 0 — H AR TR R 4 T 54k
PERIBAUZE SRABUE] 13X — a5, R A A0 75 58 /2 Laplace 1 5t T BYBOR T W41 G, AT
N FUHLBE R (% 0.83%, stk 45 T [ 4.6%, =5 AIZ5H TR 2.7%, feli A BRI
4. 7%, T5/KACEEE R 1. 1%, @RI ALY k> 4. 4%, AL 10%, K RKiHHE
Hiin6.4%.,

ARSCREAT — 8 B, 7RI R R R, ORI AMUE S B D RE L 2MEM
HARRIRRGNGSI M, T EH BT &0 R . Difeein . Wi kbR s, (A2 32 R
THAEF T HRER A, ASOFRA I TERZRTE, Y EEA Rl s
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Research on the Sustainable Development Level of Population-Natural

Resource System in Megacities; Based on Laplace Mixed Policy Simulation

ZENG Xueting, XUE Yong
(School of Labor Economics, Capital University of Economics and Business,

Beijing 100070, China)

Abstract; Population growth and agglomeration have provided an impetus for urban development,
but which have brought great disturbance to the natural resource system, leading it to show the
characteristics of vulnerability. In order to achieve sustainable development of population—natural
resources, the government has implemented numbers of regulations and control policies in recent
years. However, complex policies and their interactions on urban population—natural resource
system are difficult to quantify in an accurate manner, which would increase the difficulty of
balancing the relationship between urban population and natural resources. Therefore, this paper
constructs a framework for evaluating the sustainability of population—natural resource system in
Beijing. From the perspective of policy interventions, it analyzes the causal relationship between
different types of regulatory policies ( such as population regulation, technical improvement, and
resource control, etc. ) and population—natural resources. Meanwhile, it combined with the use of
the Laplace criterion and the risk preferences of decision makers, to simulate the impact of mixed

policy intervention on the sustainability of the population—natural resource system. The results show
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that; 1) Policy intervention is an important means to ensure the sustainable development of
Beijing’ s population—natural resources system. Population control policies are the main influencing
factors for the change of Beijing’s population—natural resource system sustainability, while
resource control and technological improvement are secondary factors; 2) As the intensity of policy
interventions enhances, the sustainable level of population—natural resource in Beijing has gradually
stabilized based on tradeoff between population system security and natural resource system fragility ;
3) In Laplace scenario, population security decreased by 1.82%, with a small loss. The vulnera-
bility of natural resources decreased by 12.13%, and the income was higher. Finally, the
sustainability of the population—natural resource system was enhanced by 6. 23%. Therefore, policy
intervention needs to take population security and natural resource vulnerability into consideration,
rather than taking advantage of one and the other, so as to maximize the benefits of the popula-
tion—natural resource system.

Keywords: policy intervention; population—natural resource system; sustainability; mixed policy

simulation; Laplace criterion
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