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Research on the risk communication model for emergency management of infectious disease outbreaks in

China in the context of population medicine
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Beijing

[ Abstract] Objective To develop an emergency risk communication model for infectious disease outbreaks—
grounded in the paradigm of “population medicine”and oriented toward maximizing collective health benefits—to
enhance the efficiency of epidemic management and optimize public health practice. Methods Through a
comprehensive literature review, this study systematically analyzed extant domestic and international theories,
viewpoints, principles, and methods pertaining to risk communication. From this analysis, we extracted and
reconstructed the key components of China’ s infectious disease risk communication framework. Thereafter, informed
by the perspective of population medicine, we supplemented, adjusted, and refined these components, examined their
structural interrelations, and proposed recommendations for optimizing implementation pathways. Results Guided
by principles of population medicine, we constructed a risk communication model comprising seven core elements:
objectives, tasks, principles, stakeholders, content, channels, and feedback. We explicated the intrinsic structural
relationships among these elements and their dynamic interactions, emphasizing health equity, multidisciplinary
collaboration, and community engagement. Moreover, we delineated a three-phase implementation pathway—early
stage, dissemination stage, and stabilization stage—to provide practical guidance throughout the epidemic control
process. Conclusion The risk communication model from the perspective of population medicine addresses

shortcomings of conventional approaches—such as information bottlenecks, inadequate cooperation, and inequitable
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resource allocation-and offers theoretical direction for ameliorating these issues. It further delivers a practicable

roadmap for enhancing population health outcomes and refining emergency management strategies for infectious

disease outbreaks.

[ Keywords ] Population medicine; Risk communication; Infectious diseases; Outbreaks; Emergency

management

UG VA) 8 (risk communication) A&/ MAS . BEAA DA
KRG 2 1) 22 4545 SN E VLA EAE A A2, AR
NGRS FE DA A L2 A AL B T AR 1) SRR
WO, AL G N EAE Bk, K5 AR RA
SRR TME, AR SRR E A BUE B A
e YT - A RSy @ I i g
(population medicine) ff42 4L T AR (1) = 2 KL,
AT RVEAN A R, T S R AR A4 (e R 119 280 s e K
1R, AR T 2. =l 69T RE 64
TG BEAN SRR T AEATEI0), 5RiH 2 R E
52 FAR0ME, s RS VA AR SR TR LA -
ARCEET R W, R 5 XUy 8 145
AR, BT EREASRAENN, WEREEEES
FRIENAITIEHELE, DLIRAME SR AT A L

1 FREHE

AW R “SCERIE A%, i@ T EA U &R
FEEIN L 575085 4E8 A PubMed 555080 22, Ko
B VS A 2003 45 1 H 1 HZ 2026 424 H 1 H.
DL« RSAE”  “fablimmm” « “ PAENZ” . “M
SEB” b OB R R AT, BRI EL
0 (AR 2R SR AT SR B T A o KA 2R B
2466 T 7T 5\ EndNote 21 344, i 4k 4 A1
NTEHE 439 Ti)5, RT3 E P15k
PRal A 2L, G BRARF G AN APRAERT 1908 LA 7.
FE N HACHATE T, IS0 RN BRI
JREE, S 2 e T S AR T . At iR =4
e J5 AN 106 TR T . ] Excel 2019 %4k
SEOCHREE P, 6 ARV @ AR 2 H AR AR5 IR
M k. N Bl S RO R R AT IR
HAERE R AL PO BT EA ., A LA KA
SIS  [RI ER R LS R AT B T BRI A LA
i, SRR L 1.

2 R

e ] XS VA S A e S A0 L), 2003 A4 Gt
MYl 5 (SARS) 1 B Kobm s KU v 38 S e
e, SEERAEE, A E A RSV PR

MR Z . BH BB TR LRI, HAT, K
BErVAT I 7 A% Gl 95 18 B SV B U5 21 R A8, {H
2 A [ [ AR AR PR THE B IE, sz pssEgl
PEERI TR EIMLE], HACERR FEYE, TS P A A 2
AR SIENLEIAME S BHRS A S A
W2, ML RS KA i .

B AR NERRIGIREE 5 AL TSR
FMGAEFR, ZoBESmEte2s, 258
B REA T ABH A e i KA, CAE B B
GG B S R B B, B, EKEH
{1 SRR A 15 T A (28 e T A A 5 A B B Y Y
ZEAIION, SRR R 28 S T AR S S AL A it
TR SIS SRR SR, AIRA b RS SRR
=22 ARSE M T R . fEREE IS, WA
AU RS BRI Rt 2, R 2 T & 1E.
WA 2 BRI BT B

I IO A R 2 R R VA JE A O B AR M SR )
BT, ARSCHR MR R = 7 WA XSS V) 1 ) 7
(1) DAFEAARREARA B A% 0 J ), R — MR X
R, GESREERR A5 RREERERT: (2) IIAZH
B A AES T FINLE], A4S BB AR B A A
BN RN AR R (3) RIS A R B
A TIUE: | 675 5 R AIAR E B 2 A0SR, v
ENAEEHS REEN. T, AR
BT R 1 KRS v AR

2.1 BRI

2.1.1 V38 HAx

PG Syt T B XRHE 8 B AR 8IS AL RN
175 SR T 2R T 2 R A 0T i B XS R T
X EE R U, FEREOMA T, KEIEERE
BLH bRAE T SR A e R s e R, ey E A
oA R R A 1 4 T B T DA R AR 5 AR 1) P R
J&. BARME, BEEZZHEISHELSL N /XA 8 2 0
—HEHARRM: H—, WEREARR, @it 525
FERRIRBEHLE By 428 SRS S RS B 22, ek Ak
NI 22 P45 BEAR(E E8ia ST, seail g B il M~



A, #E, BTE

AR A AL v [ A B 2 1 I e L 1 DR v/ 3 A G 7

IR A REA IR RE R FE A0, =, ST O BRI
T B LU R AL, Sz
[ BELCoAL SRR AR AR R IG 4522, et Bz e it
Rt OB SRR, =, HEZNAT NP RN,
K BTN O RER BT AT 3008, M« R0-15-
177 PIAME SALHIRO0, 5 SR AERE , ol 5 A1) 5%

5% s E T R NI, SRR ST BAIR B
MG ECREE 2, Gl R R I R S 2 AR
B, $ETH AL AR RKI S AR RE S, B
P 2 I 1 B V438 “ F AR, ABUB SR A4 R
Wead, SEOEIEREASD . FEREE S BER DA I &
gitkveit, BB T AEGYRBIEN HARMEA R

PEZEIBERE (n=2466)

FIF (n=790)
B (n=1174)
#E (n=288)

PubMed (n=214)

HeEXEE
@R RESEE, SR RESHE REREE BEus
& taEAE PO
= 200351 51 HES -
@BEI: risk communication, emergency management, health
emergency, epidemic, etc.
ERES R (n=439)
g FIERBER/ERE (n=1791) HHBSHTHE (n=2360)
QFCEREE AT
QWELR, REENERESEENHSE;
@IEETUVERICE (WRAATS, SR
. Fi s T THL B AEE.
SWRE, e, 5 FE, B RE
rumRE. TIFTHfsEs) |
I n=130 ANEREAFEEENALEES T (A
RS mm ( ) BRI AREEER. EARVHERSE,
AR PSR AR R BRI
n MAIFE (n=106)
A BEMAEL (n=106) EEEMEEEAN PEN SN DR
[EESTi

1 PEGRFRERAKLDSE NSEERK D@ XS HERE

2.12 WIBIT%
P 3 A BB P, ) < LAV
SRR L T DU AR B 0 A,

[

5

X B R WSV AT 55 B — (5 B AR, &
AR T EAAAE Rt MRS S XA RIE . 5
Jih % 75 A 2 A R B AR P FIPA R, i

a1l



KA, HR, IBTE

FEBE ST v [ A e S5 I S B ) DGV e A 5T

FRas it A XS B X i E S5 ak.
SR AN =0/ A =P AIE =4 Y o A RN i ST A
KA BT S e B ARG . R AT
AR KT B A RS T 1 B, (T 255
TE 785 FIE BRI T SLB B F Uk S EEEAT S A
R I o

2.1.3 V38 JE )

H ] R i S 1 4 S i 78 4 BRIE T XU
VB RN A RPER, P A TA A (WHO)
P CESLAET HEF B AE R BHATE.
PEATHIE R FEARS GRS S5,
S PR G5 SRR A IO O 3 aE b, dE— 2Dk
HCEHEG. FMALE. EHEAN F—Whif. s
I BEE AN AG AT BRI, HoA “g—hif”
SRR RIS (SOP) X5 B B PE A A,
BT MR 115 BRI AE TR . BRI 2540
FAFE, DRSSV Ji U] B 0y A S R G,
BURAE SRR FE o s R F . S AT R
S BBER IS B

2.1.4 B EMK

A4 18 2 302 70 F A4 P [F) VA BRAFAERS), 5
BURF« BB AL FEIX L AL iR 25 A0 6
Ji o Forb, BURFVE NS B AR B7390, J@ it g 37 Py A
AN IEHLE A, R AL T BT S L
PPEERRE, BORME B 3B SRR R A s L
FIER TN, B (E ERHAE S TG Bk
VERFERRIRAL, FHEMREDIRE 515 5 I,
FEIXAE L Z IR HT 042, A ZIPAT ) BB
WIEALAES), Ak, . BEEIAZ . E BRI L
Jo e 8 BRI FME RS G BRI S ESF
SR BRI, PR A A BT I A2 4
AR L 25 T A TAE 350K 2 I 4 B R A () 43
H, WEWB— VI RS, BIA MR, 2%
15 IR V4 388t AN 44451, s s V) 3 T SR AR 4
SRR, MR R IR S5 PR R 5 2 AR R )
PFIRESE, JUHEE A RIRAL S th 23 e, g7
BURF IR -A AR 2 2 IR BLEIHLE], TR At 25 5
FE) JRUGE 7 FEL KR 2%

2.1.5 HENE

FEEE 2 omiRME BE AT, RIRA IR SRR AT
REST-2 IR A5 A EAR VR . RIIk, XU VA o
 FEORTEA 2 B SRR (A2 4E N ) LEE (RIS FE

Py R R A FEAT A, RIS SRR 471,
Ban, Erxr FaRNESS AR, RURVA N |
faivE S R BRI, AR R S TR S, et
TN ARE,  [FIB S5 A 2 Hu i SO m F A 75 )
8, Wt a7 R AE SRR, ATy
75 5 Bd O Sk Uk . B SCH T U R B A 8-S 10,
IbAk, WARIE TR 5 “ A7 . LA FRIE
P, EA AL SRS “Unfa[ By~ , W AR A
N7 R, R K 2 R E 5 A
B, JRSEIE N A 7 T8 F R, S5 ETATIR
DR SRR 2 RN, Qe
M TR EARMARIE, RIS EBE 5%
F 1521,

2.1.6 VHIEIRIE

PR V) 368 Y i B B e e (5 S AR R AkRe . AR
fEgiiiNh, AR S AME IR R SE
AP S SR, RACEE BIREA R HAZ AR
EB; AT IR e B AR R S B AL, AR
T L ARFAE 5 0 A2 15 JE 5 L5057, BEER 220,
IR TE SRS AT T A (R AP I, AN S
BEKREAR, AR, T8t X EAE S
PBIEME TB s R R AR U 0] 24 A8 ARG A
A E kS5 0 IEHESE, B A ARSI SZ AR
OB L, I A B A sR A KA RS
X RE T o

2.1.7 V&R

AR (0] RS V) 8 A — R PRI AR,
REIBI (S BRA . AU RS SRIE S IE LI sh &40
181, SR, R RS N S E B S, 2
7 BUR R SR RF AL S8 1) 5 ) Ve i A 0, 32 208
b CRUIRIT” IR B IEE R, BT AR
RS EERG, HG 7 ), BRI TERR
BRI TS EERY, RFOREIR G FR,
CONSE TR R e AN R B B A AR AN K
FEEH, BEREZEPAR—REFEMER” ©0, [H
I, FEEBUR-A AR EIALS], e 4158 A i 5
HIXFEHS), BT EAMRBEE, JCHRRES
ARG B RABL o X PR A4 I8 HE AN RefE Tt
5RIERCYE, TR TR S TR A A XU R
Hmg, TERBIASIREN RIEIE.

22 HME AR

FEER ALY, )RS s U LR s R



KA, HR, IBTE

FEBE ST v [ A e S5 I S B ) DGV e A 5T

FHEOGHE AHERAHAR, FEFMR—ANENL BB &R
GUIL IR BSVA TEAESE . “ HAR” %0 m, “4E%”
WS EARITE), TR MNEERERAR, “ R IR
HPATI I, R KB RO, CRIET e
LR RLRE, < RB” TR LA . SR A H A
TEZHEANZNAS TL5)), e [FHESH B A4 (g e A o B KA o

2.3 FHBR

SRS 740 388 SEZ it 45 4 SR I B A B Bt AE, TR
Py A Tt S 2 SR AR SRS 3], SR 5ok
A, VIHBUEN B UME AT, f@FEEE MR
TENAZOON, U TR, B B 5
FOU AR IR BRI E 77 5 RIS B FEAR /N, A Ak
BOREAR RE S 3G 5103, B 5 AR SR B I 5 18 5
B, RMBUREMESE/IMS B8, BN AAAE B
TR RN ST EE SR, B
i, AMERERHEZ, S5EBUREENCE S E R
BB, B T RR S RS IE, 5] SRS,
gL FE k. BEEFER NS BIEA RS R
Yt FUEHERLEGT R E TR, BRIAR O
BT, Faow W RAFIRTER QIR IR
BARFAT N KT IS, B E . A XSRS
FBSEIL A AR RS, TG 4% 1 PR R
HARR.

3 g

KR FEET SCHRAIHT, RGIRVT T B2 5
R VAETE AL Y e 1 N A B P A ML S, $RH
T UL B pfE B AL A T R IR KUV
TR BRI AR A g AR, B
SRR R AT, (BTSSR, 22
PR EE, AN RS BN 2 FE . RGNS
SIEEES. XMWMAE T 8E SIS,
BEBURF Pefi . A HE X1 A2 18] 22 1) EL 23 ) 14
RG], A4 Er s S AR 1A RO R R Sk
RIIRHE

TR 27 5 ARy G 1 3245 i 2 BRI AE AN T
M. — RS AT, R8RS
RET RN E S ERAM, TH5BMAIL
PAFEAL A AN 5 AR R R (S B RSk R
S SR A AR R R AT, EE R
FEUEALAR 515 S FE, R XU A S0 R B AR AT
NEAL, A RRTHRARBER I B4R RE ). RIS
FHE W RIVEHL . BELR 221 2 S RHah A R P A RS

-10 -

BB IREE 7 BB AL AT RO
A AR TR, SRR — NG R
14 JA I O USRI A 22, ANEUAT Bl T b 0 5%
RNFEDESE, I REAE TR S B AL N3 5
W, AR A P A N SV B SR RS it 1B 7T

KRR 27 51N XUV S A XA B R A e 4 1 32
WEELLT LA : B, sl 1 XU 438 ) 73
TR BT RE - 8 I R HE SIS R LA,
UL R IS R ) 5 A DR AT A% 3 BT 4 A2
MG B S el Hak, HEsh T ARZS S
Ak LA W VS S AN Iy T L e gy N TR
Bh 2 R R IRIE R AT 6, R AR E A« Hiid
PRI B AONBURG . BRX 5 AnItAZ S, HFH
PRI R, ARGRTE T2 BAR N BN X g
F=, EEEREA TG HRR R BN
FAPE B BTS00 5 RS A R 2 AR 145 245U
RE S ANSEBRTR R, L fLTE S . ULk T 200
LRSS, AEAHRIN . RHH 5995
REVRBERS RS S WERRIIE R, I BRI R
P EI R RRAS T R AL

SR, AW FCEAAE € MRRE. B, T
BIF7E 0592 B EARFESCIRER IR, 1 ARAE 5L P B 1 SR 91
HEEATIRE, BRI G A S P A SR
Lo/ ARG S H L v i 7 i R S R R VS S DA
BV I ) B BEUARAE G B ORI R0 E, HAE
HARSEHtERE S, BEERIT. 2RI RIALE] A
LA BB ARSI BOR L il AP M L
HDEZ T

gi b, RS A N RSV, AR
FAMAEIE ERE T — A DU AR R iz 3
FL5 2 B R SRR AT QU R, R o %
QUi e N 2 BRI ORI SE B BR AR . ROR, AR
FRERHERN A I PAEBURA BRI =T, %
XA BAELMRE T AWZIE 5583, At —F
ST 236 A A Z 0 SRR RS (A KT
AR 2R KT

S5 3CH

[1] COVELLO V T, PETERS R G, WOJTECKI J G, et al. Risk
communication, the West Nile virus epidemic, and
bioterrorism: responding to the communication challenges

posed by the intentional or unintentional release of a



KA, HR, IBTE

FEEE SRR o B £ e 1 7

U P JXURG: 7) SE AS O 9T

(2]

[3]

(4]

[3]

[6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

pathogen in an urban setting[J]. J Urban Health, 2001, 78(2):
382-391.

CHRISTOF C, NUBBAUMER-STREIT B,
GARTLEHNER G. [Communicating Risk in Public Health
A WHO Guideline for Emergency Risk
Communication  (Erc) Practice][J].

Gesundheitswesen, 2019, 81(10): 846-849.

Emergencies:

Policy and

OFRIN R H, BUDDHA N, HTIKE M M, et al. Strengthening
risk communication systems for public health emergencies in
the WHO South-East Asia Region[J]. WHO South East Asia
J Public Health, 2020, 9(1): 15-20.

b o AR BT RS R A IR A T R 2 S I R
P 2= AR A M AR AR EE 5224 3, 2020, 100(26):5.
PR, BEPESE: RANEZES A TR “RYR” (7). R EER
Bk, 2022, 18(05): 90.

QIU W, CHU C. Clarification of the Concept of Risk
Communication and its Role in Public Health Crisis
Management in China[J]. Disaster Med Public Health Prep,
2019, 13(5-6): 834-836.

iFi, CHU C. R A 3t T A B 28 3 XS VA PR 1)
[7]. e BA RN R T2 E, 2017, 3(06): 372-374.
WRIE, R, WSS ARIED]. BRER R E
TR 22254, 2011, (03): 36-41.

HhER, TR, Thi S5 KUGAE R AR E R IR
%ﬁf&ﬂfﬁk(COVlD—l%E‘rﬁ Brida s R (0], PAR R
22,2021, 35(7): 90-93.

VPBUE, ERXSEEMATE SARS ElLE KA
5[], e TipiEE, 2014, 40(6):3.

). KU ve) e g ) 75 SE ik R R A S5 B [T]. R E
FTAEH 2013, 29(01): 11-13.

5, BRER, 1400, 55 RSVAEE R E R A HIND
W rE . ¢l@$ﬁﬁgma%mnﬂywﬂi
TN, 3%, FREK, 25 FA HIND JUBEARM B
RAIEZRBIHT[I]. BS54, 2011, 24(11): 51-53+64.

7

QIU W, CHU C, HOU X, et al. A Comparison of China's
Risk Communication in Response to SARS and H7N9 Using
Principles Drawn From International Practice[J]. Disaster

Med Public Health Prep, 2018, 12(5): 587-598.

-11 -

[15]

[16]

[17]

[22]

[26]

VONG S, OLEARY M, FENG Z. Early response to the
emergence of influenza A(H7N9) virus in humans in China:
the central role of prompt information sharing and public
communication[J]. Bull World Health Organ, 2014, 92(4):
303-308.

Li R, Xie R, Yang C , et al. Perceptions on the risk
communication strategy during the 2013 avian influenza
A/H7N9 outbreak in humans in China: a focus group
study[J].Western Pacific Surveillance & Response Journal

Whpsar, 2016, 7(3):21-28.

M F-, fEmerE, BRTHE, 55 WHO KR4 8 Ji 75 A
& S N\ AR PRI 2R AR B E H ig ). R E A S
A, 2017, 33(2): 342-344.

EE, AR, BT RE AL T A FG R E B WEN T
FXTH——LL “MERS 4" AM[I]. B aR
(% « ASCHSERERR), 2016, 44(03): 53-56.
XIFEFRAE, BN AT, AMERRAIE” —HE
TAERE Pt FE B 1o N ST A R RI]. 45
4, 2019(50):22-23.

TR, whda, . dEsfiEiE IR E AL A
R RV HNES & PUR[T]. FERR, 2021, (05): 16-17.
Ekz, BEEK, W, R 2015 IR N
SRR HTZ). T md B R BE SR
HERZIRIER. B, 2017: 478-482.

AR, B, AR AR RS VA i P Ak 51 H
—LLCENEIRY B HINT B TS RE A EII]. 5
mEiFE (E¥EAD L2010, (3): 32-33.

MY, AR TR A JESREF A fE Ak 2
AR, 2021-07-21(8).

FEAKTR, TRUINE. DA VA I b IR RE A FRTBOR 2L
Ri——3F PR EL TG RS AR RS
U] AEEHUEHUR RS2 A R (2 REHERR), 2023, 36(01):
71-80.

s XUSAERLA T ERA S A fE LRI 2
NIF——LUF il 5 I, Brim L4k, 2020, (22): 36-
37.

BEME, A, A BRER S R X E S ——i%
(R EAA 2 BB ——REEIR) (7). PEYI% AR

T AL

KAEIN]. fi#



KA, HR, IBTE

AR A AL v [ A B 2 1 I e L 1 DR v/ 3 A G 7

[27]

(28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[39]

[40]

i, 2024, 38(06): 20-22.

HHFAE. LRSI AR IR AR “ Y
F7 R BT R AT I B KT T 2 R D]. SR,
2020, (12).

A AL TANSERNEENESD. PEA
FPAEH 2018,34(1):59-61.

WARE, B, (T, & TR K ARk i R
KA. A piE 4, 2023, 27(11): 1336-1341.
ARz, BT, L FERAIE T T E A S T A RS KRS Y I8
PBCRIEE ST R A]. AR T] (LSS
Be2EdR) |, 2022, (3): 118-124.

R, IR, MOV, BEEE 0B R RIUIR)]. ik
i 08527 2% R (TR, 2020, 13(05): 581-585.

SRS, P3P, ST L TAI AR Y 1) 3 2R bR B T ¢ A
AR N S ——(EAE NS S EEER]. BE¥EEE
¥, 2020, 6(2): 107-112.

L. FARTE X @ P A BRI HRTR,
2013, (11).

PR, BIRE, LA BRI RE AT T AR
RAB HESRR R R AL BRI, TEEEASE,
2017, 33(09): 859-863.

ZEXR, 2. B ST RS E—— B A
PRAGATH TR AE S I RS VA 8 SRS L[ Z]. 2015 LS #E
CRBRT Win B BN S S 2 (TIEMS) H B 2 7
FEANBESR . b, 2015: 70-75.

HEHE. (@R RS T S g —— LY
HINT JBapI]. EbRsE A, 2012, 34(06): 19-24.
AR XUV E AT T IBUR T A% i —— LLB e fiti
RPN T Y AL RO BI[T]. R O B, 2021,
(12): 143-145.

SOSER. Fl A i AIBORT 7237 7 i 28 1 v %) XUR: Vg 3
THFE[D], HERITKE, 2022.

FRbk. b5 BUR X 38 e 93 17 1T RV ¥4 368 il /EATT 2 [D],
FIARITIE R, 2022.

geB, Wb RSSO A T LI R
85 Y S AT 75 —— AT e 985 15w B BURT T 1) A 4Bl 0].
HHEFL, 2020, (6): 12-19.

W

-12-

[41]

[42]

[43]

[44]

[53]

[54]

FH TR AT A A b A I SV 8 1
EHEZERF AL —— A CANRBER) BRI B 5k 58
ANE[D]. BBUEH 22, 2021,

AR, . ST A RV 8 e i BB A B AR
ARAT Bl 35— AN DX RS V038 P R R A M 0],
FRET, 2021, (03): 45-52.

BT, BRAG. ANTE R BISE B HEADHT BRI EE A 58
(COVID-19) Bt RSBt X 2 5[], EEIEE

Bt 2020, 20(06): 719-722.

TFE, AHIAE, BB, S5 BT A 0 RGEVA
= E RIS AR [I]. P E TR E 4 &, 2019,
20(01): 11-16.

JEFSN, SRE. BETFARMAMNERRR AL eH
IR BSVA BT L[], VLI5S, 2024, (07): 133-137.
HEAE REVAE: FiEE R — AL IGEAR R[] &
FRAGPEAT], 2022, 9(02): 1-3.

ZEMEIR, 2N, BESEME, & HEMAEE TS RR
PR A BN 22 5 R s Y B it e (3], 7 S R e IR,
2021, 20(15): 80-82.

BhGe T2 98 R 08 H T AR AR o i 2 2 1 XU V) S IR
R —— LA BB S 2 AIESF R R & N BI[D]. %
BOKEE, 2021.

FERE. SR N T AR A A A XU B A T ——
PR T BN A D], e Tk 27, 2023.

MRIE 7K, 2225, skaki, & BRmBRmAT K XU T4
BIHRIEE R AA[Z). B E R E SRR
RSB DR RERE WIZE & AL, 2011: 287-290,
299.

gk, skaki, BREDK, & B AL AR KA
SV EIUIRAF 7E[Z). 2809 Jm b B R E S i e it
K&k A E W2 5T, 2011: 127-131.
oA, 2250, MEE, 5. BEXKWESEERER
TH 0 5 e 5 m] BRI 7 —— DA e A A [)). s
THE, 2023, 44(06): 224-231.

Fain. RRAEMA T A RN EEIERIASE: E5E
FUE BIRE R[], BRI, 2021, (36): 1-7,93.
Tk AT KUK « R A 38 5 R VA B[], 4R
2, 2016, (10): 66-70.



KA, HR, IBTE

FEBE ST v [ A e S5 I S B ) DGV e A 5T

[53]

[56]

[57]

[58]

[59]

[60]

(61]

ik, GRS G: Rt “Rua oy ” =X
ARREIEE I [D]. P& SRR, 2023.
AR, AR V)38 X 4 A 8 1 RIS FE R ——L
ANRM HING SIBHRIENBI[I]. Bk 544, 2014,
(01): 252-266.

TS, GO T TUAE A v A X6 ) 38 SR s AF 9 —
— L “AbRUEr R HReE ” BI[D], PEdEK2E, 2021.
BT, B “LAIZAC L 3R KR A LB AR
[yt R e BT[] R EMEEEE, 2022, 38(04):
376-379.

RALTHE, RN F A AR v 7 BUR R 7 38 5 B
BHHE[T]. B &R, 2021, (02): 32-36.

G, FAE, FRIL. BT X TS A R
5N i B IR v 38 IR W B o SR [D]. BRUAR R 2%, 2022,
50(S1): 115-120.

Jbm i PA@EZR RS, 2019 FALRHiR AR 4
DR A FE R A GRS AR v 38 R e REACE 1t

- 13-

[62]

[63]

[64]

K FAWESE [EB/OLY. [2026-06-06].
https://wjw.beijing.gov.cn/zwgk 20040/tzgg/201912/P0201
91216686090105762.pdf.

A%, BTR, BBk, ESILR: REAIL TSN
TES RERARAETT ] Bk, 2022, 41(02):
119-125.

MG, XURSVAE AL R BUR 5 A AR IR BB 5E—
— TR % 1 ) A 1 U B D), SRR LR,
2022.

MR, BRAEH. SRR AN B i R ) i A =X
—RTLFHRE RAGEIZ R IA]. R
AR (A2 BIERRD | 2021, 74(6): 115-125.

FRAUFEBE: ©2026 1E# -5 FFBGRBUY I 72 0y (OATRC) it
Ho RLFELBIRILEZELTAIRRRE.

https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS


https://wjw.beijing.gov.cn/zwgk_20040/tzgg/201912/P020191216686090105762.pdf.
https://wjw.beijing.gov.cn/zwgk_20040/tzgg/201912/P020191216686090105762.pdf.
https://creativecommons.org/licenses/by/4.0/

	1 资料与方法
	2 结果
	2.1 组成部分
	2.2 结构关系
	2.3 实施路径

	3 讨论

