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Abstract; Mega sporting events, such as Winter Olympics, have a boosting role for the economic transformation, functional
upgrading, and competitiveness improvement of the host cities. The ecological and environmental impacts of mega sporting
events are commanding increasing attention. The ecological risk issue is particularly acute with regard to the increasing
tournament scale and outdoor venues construction of the Winter Olympics. However, the ecological risks of the Winter
Olympic events are difficult to assess quantitatively, being complex and often occurring over extended periods. This paper
aims to provide one such approach, relative risk model (RRM) , for quantitatively ecological risk assessment connected with

human activities and the natural factors. It provides steps of the RRM and a case application of the method in Chongli
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District, one of host sites of the 24" Winter Olympics in February, 2022. We applied the RRM model to identify the
potential stressors from the preparation activities of 2022 Winter Olympic Games. The risks of ecological impacts to
assessment endpoints were calculated and ranked by quantitatively determining the interactions of the stressors and habitats
as defined in the conceptual model. The critical sets of conclusions were drawn from the assessment. Firstly, the conceptual
model of RRM was established including 11 threats, 6 habitats, and 4 ecological assessment endpoints across 6 sub-regions.
The ranking criteria were defined by literature review, field investigation, and discussion with local stakeholders. Secondly,
the risk assessment was conducted. The most significant stressor was traffic and road/highway construction, while the least
threat was fire. The most vulnerable habitat was river course for benthic macroinvertebrates and fish, and the least
vulnerable habitats were wetland and ski resort in Chongli. The most significantly affected endpoint was biodiversity, but the
least one was recreation function. The highest risk zone was VI region in core area of the 2022 Winter Olympics. Thirdly,
the uncertainties associated with both scales of assessment were considerable. The advantages and disadvantages of the RRM
were discussed. Despite the uncertainties, the RRM was found to be a robust method for assessing and prioritizing the risks
of multiple threats to multiple assets and a useful screening tool for decision-makers in prioritizing management actions. This
risk assessment demonstrates the feasibility of using the RRM for assessing risks in a host site of 2022 Winter Olympic
Games. The results suggested areas and stressors for restoration efforts in Chongli District, which are valuable for sustainable

management of Winter Olympics and local development.
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Chongli District

2 ZE JMRIC Teiz Sl 2 (TRIFRA B2 ) Ay A T IR B R IR PR A O 28 I Tl Y 22 55 e A At
K SR INRETE G S TR T PR RGE AT A (R BRI, T HLAR 2 T SO 1 A 2SR A MR T G e
A A R RIS AR 4 500 L AF o 25 1 R T R RF A R BLAE D R A B 2 I T A TR, A 1994
SEAIR IR B BR IR A S TT i FRIZE RINAT R e MK O PP B 22 i 5 8 i 2R L 2017 4R 1 77,
] o B 2 o TR A T 482 R U ), 1A HE Bl BELAKIE w38 8l 2 R BRI i B P45 ] i 28 o ) — 1 B s
BRI, 2015 AFAURt-5R K RS ARAF 50 24 Ja 46 22 AL R Y < L R T i L
X2 AT ] s L 2 e BB IE e 2020 WURE ) G AT R0 A JRE S ) P B B8 | S R 7 b el B W] fp e S
PERRRE G O, M5 AEAURTKRE ORI T 3R 0 R AR A s ) D A, 28 Sl Tl 19 2 (8] 454 A
i SRR K T B R, R SAL  E N2 WAL 0/ INUR i D R AE [ PR vk B R vk S
/N

2022 AFA B RN b MR AL R R MR B A A XU 2 7 5 e (7 B L R R Jim kTl e R A
TS, BEAE HERBIE AN - AN BB, N L B A A NI BRSO OG T , At SR A | - A
FHROULAR R MR AR 3K S0 A AN IREIRERAE O ER A B A S KU I RIF I b %o T AR
K DI 4 22 52 2 FE S IS, H A B2 28 1 0P D DX A 25 KR A il 2 76 DX RS 1% &
ZRIRGETT S N2 2 H R 2 PP 28 i ol R A2 2SS WA T XU E A, F I 2 8 DX IR 5 A8 B
WEFE i — RN, AR A 1990 4EFRLUSRIF & T AR I XA S TR 057 R T se i Ge A 35
JRURS PEA A 4 , Landis B BAIF & T AAXE XUBSASERS (RRM) 200 B HC 6 4y A 008 (0 LR AIG SOAAIE  PEA 8 A
i A ROANE AT LA B T A BRAT SO0 S S, i Ll DL T S e, FRTE )T W TSR
Je JRIAHN A5 22 [ A XY OK TEPE |l BRI 1 DX 25 XU A, BRe & BT A S X #1358 48 P
TIPS TR S 2 FR 23 ks RRM N, FH7E B AR s b R K e 30re LL h  IX 46 7 XL
BT 272 ARSCRAERAR N T PSRN T 54 ALFR X, 5 PP A B2 T ORI R F g A 25 B, LAYl
KB E G AR E A AT Al 2 R AR 2

http ; //www.ecologica.cn



&t
H

7074 la SRS Bl 43 4

1 HREEENFHE

1.1 AR5

ARSCFTIX SEAL AL B SRR O R EEIX, 7 TAb 4 40°47' 5 41°17" AR L4 114°47' % 115°34" Fidb 4
220 km, BAAIFRZY 2334 km®, SALIK MBS 0 _E 300 F S PR L X 358 9 2220 kb 4o Bl A L TR
814—2174 m, T H VK22 1300 m, EALAZTFHAEEFT 12 €, 10 AP NIRRT, F TS5 6 4
H L, AFERELE 1.5 m ZE2HPY 250K 54 B A2 00 KOTAL bR fE ZoR A & KBCE Y REARAETET
18 C,FEHWRrE: 4 AN A UL, B3 H R % 25 A5 TF 800 m, AT, S44LIX [RIJL €K AN 1 h (1 7
S XSO R R A LA SAL IR 2022 AFA AT I H W EFEX , FEEALXKA LB AR TE T,
53 R B i o 0 = T 5 A B AL T B 7 R B R R Bk 5 i S bl (S ) B ST i
T AIE R ZEWI G, RS 2020 45 SRR, SEALIXEZHE T 5.36 km® BT T HRIZFEFZLOTEX
B, B TR 16.38 km®
1.2 Wk IR

AT B A A A R ORI T R KA Al RS 2 Ur A 2 IR . b Rl A
(AT S5 R T A R G I ok A R R B8 o0 KR ARl 3R BE 45ie a ad 8 U7 b O 7K 45 )R ARk A

R ARSI R AR, A3 G iR A 40

X 2015—2020 4F |5 RRZFF At A R Geit A, 1 P —
FIFHBOPE S H 2015 4EF1 2020 4E 73 BEF o 30 m (1) 7
Landsat 18215850 | AR #i8 ( L3t A FHBLIR 7028 GB/T W PSS FET e
21010—2007 ) , BEIF 5T IX ] 43R Rl 5 M BF M | g 14 7
Ftth A F b AUKIR 6 25, 454 BN HL 8 A AL S
AR I TS BT B a4 A B AR A DU
WL, LI - A TR L s e i 1
WS40 R 2 AR R, ) RRM AR 2 47 AR 2 BRI RS K
RS PR , BRI A 4 b 1) FH 2 A T B A A2 Ak 7T R 7
AR AS TR R AL i A 25 KU dk Al , LT AreMap 10.2 S 7 N
BRPEAE S B TR I PR 7
13 AR P R 62 T R

F 1997 4ETF 042 1 RRM AR | X AR 25 KU PE
(= ABERY R R IR (B e ) | AR B R i l’
WRIAE NG ZIRA , Z BT DR, J& T PE ———
IO FHAFDGI A R 647 0 G i) s B, 43 AT L rp s = 28R 7
B, HRTARXT KU AN S R % 4 B BE 10 4 — T —
3%20.31732]( K1), Uk A *

Iii) RS S B B B4 3 BRSNS X A A R R R B B
B H bR SR Se SR R0, 32 58 5 Sk 4B S
HE VAR SR | 25 Bl 2h SOOI BE 5 B e ¢ ‘
TR E LRI (IR & Rk 3RR) PR & 46 4R R 38 VA4 B 5 PSR A

AT BILEPEPIAN R HU R B AR S AEL
AR £ AH DG T A, RIS 4 B E AR DG T 7E XL

1 A REER TR SR

Fig.1 Flowchart of the Risk Relative Model methodology
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Table 1 Ranking and calculating the relative risk
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Fig.2 Conceptual model describing the ecological risk for Chongli District
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Table 2 Criteria for stressors and habitats ranks in Chongli District
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Fig.3 Ranking scores for stressors of each sub-zone in Chongli District
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Table 3 Ranking scores for habitats of each sub-zone in Chongli District

AR 11X I X I X IV X VX VI X %ffjf
Habitat types Zone 1 Zone 11 Zone 111 Zone 1V Zone V Zone VI by habitat
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T B River habitat 6 6 4 4 4 6 30
Al Riparian 4 2 2 2 4 4 18
{3 Wetland 2 2 2 2 2 4 14

K X A 545 Scenic spot & ski resort 4 0 0 0 4 6 14

X 543 Total score by sub-zone 24 18 16 16 18 30 122
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Fig.4 Spatial distribution of the ecological endpoints risks and total risk for risk sub-zones in Chongli District
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