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PCRELCATHN A SHEH. BRERMBIEER, thREHHBIEPD(Environment Product Declaration)
SR,

FE SN (Product Category Rule, PCR)ZIEX—1HZ = aafh

RiBTINBRIRREE (IR mRIE) FrgRaEr—R5Hn, &
KFER.

O MmN ER SR T RIS B (Product Environmental Footprint,
PEF)IAMER, BRIV~ mAIPEFCR, [ iZiBESZMII

0 XE. 4. SEFERZFHEETZENFRRIAMESFR, &6 7T 2
RIPCRLUESIMEIR SRYRE.

2%kl STANDARDIZATION | O F. 14025: Environmental labels and declarations—Type 111 environmental declarations—Principles
and procedures[J]. International Organization for Standardization: Geneva, Switzerland, 2006.



https://www.nsf.org/

E (KRB AR mHEAE

O ~aIAiERBE(Environmental Product Declaration, EPD) it::r*i = §EW45E‘§;§% e —
ZEPRY. SIS mEhERRIRR RS, tBaIfRAsE G EEMHRELMES (CRS))
HMERER, RTMRIBERMRELESR(1SO)IREL4025 (1SO RESE  REEXEREEDS (NAPA)
2006) ﬁﬂ z..E a4 Fz = *’T‘go ik EEMBREL S

= EEMFHSHEIE (ASTM)

O EPDRIRIEZEA T Ean AEIFM(LCAMNGE, FEITET ~mit

EEFSTIECFREREHHAIEP DA
SN (PCR) @iz AN TIL RS X,

O EPDHIELER
- B EHEFmASHIN(PCR)
- BRI mEE R R (LCA)
¢ %Zféﬁﬁjﬁiﬁfznnﬁﬂﬂ(lzpm
- BOSERGHEES LD

224kl Rangelov M, Dylla H L, Harvey J, et al. Tech Brief: Environmental Product Declarations: Communicating
Environmental Impact for Transportation Products[R]. United States. Federal Highway Administration, 2021.



E (KRB AR mHEAE

O EPDRYYSIRIESS R
- RERMEFEIZSE m: WJauE—iﬁﬁﬁ/Iz_&._Fﬂgr BieaH.
- E—¥Fm: €8FEE IZEFHSET EREH.
« BiTdr=am: HlanKieTIAY=am (ﬁ:lkilzi’—JfE) o

O FIREEPDRIEERRY:
A= m A RETEREAISIER. ERRIRESR
ATERGRERRET
RS, FHEHIMENE,

SRR aaRIHEr (B ;
AEREm AR EEST.

2% % #l: Rangelov M, Dylla H L, Harvey J, et al. Tech Brief: Environmental Product Declarations: Communicating
Environmental Impact for Transportation Products[R]. United States. Federal Highway Administration, 2021.
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3 Roundabout

o REMYITBRSEITIL
o AESikZeibllt, £5ES
o SIEMIIRIEIR G

Life Cycle Agency Costs Life Cycle Assessment
(tonne CO2e)
Life Cycle Stages | Year | Intersection | Roundabout | Intersection @ Roundabout
Materials and 0 $130,700 $190,800 5.34 6.58
Construction
Materials and 7 $103,300 $69,500 5.55 4.98
Maintenance 14 $78,500 $52,800 5.55 4,98
(4% discount 21 $59,700 $40,100 5.55 4.98
rate applied to
ﬂl—c\

Total $372,200 $353,200 22 21.52
Life Cycle Net Savings $19,000 0.48

o FHZITH ERIBREIRARSS K

® {fILEELHZ
o [ffiE b EkFESE
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o BHRA: FRMEERE, PERESEREAMN

o EEFIA: EEimE. TWEE. KBRS,

o IREMHEE: FAEIEM, FEERHRL

o (FixKiEiREEL: TAVEIREMNKIE, LLiEFtaet(k

ExRGETRE: 2020FEEKer-8E/923.77{2

IR CORL |MERYBUE)| SO mL
(BUEE) (BUEE) (FIUEE)
4.8

£E2015-2019FB SRS EEA R BIRE LG 558.6 1519.4 185.4

175°C HARES IR

XEEIB

150°C BEH
} B
120°C

RS R IR s A S e



E (KRB AIRE: £SPWRmRIER

;-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------:

o HMETHIMEEEEZK, RENSEE, REFPHEE, SHEERBTEERG
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REBHBINE: FHESEXEREQARBE ESZSELIR
EAEIR:
- EREREKKRHFEIRAET:
ML EIRS60%, iEKZESMm/s;
- (KiESiiSE. SW/IDeEEIT:

RIFEKIERE fnE: 35MPa, fnih: 4.0MPa;
AR T 30% L E.

BUFRRMATF SR EEEmEANFIRESEBARSSX 10,000m 3R

FRASEMAKXTEEIKERIEE. RICEMRESHEIAR.

{SHNITEKEEE BRIEIKK ek E iR s bE T ABIE(ZEKERE



HHRF= Bt R
AMERBNA: ERHENIMETABRRE. ROSEAKR

BAfSiR:

o FEIKZE 215mm/s;

- HiFE: 30MPa, Hith: 3.5MPa;
o MIEBNP: 74;

- IREMER: 10°C (15, EF).

HORRRAT BEFRNE. FOHEAME REESBSK 20,000

KAEKKiRHZE. dIMNRIIFRTERA,

ASEKIE(16.03 mm/s) ez
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1. BRRESSE: EX

Road ecology is the study of the interaction between human-built infrastructure and the
natural environment. It is a constantly evolving science that melds the interests and
missions of multiple disciplines and agencies.

A road is an open way for the passage of vehicles,'?1%%32 and ecology is the .
study of interactions between organisms and the environment.®® 7’® There- .E‘QE: JEE%,‘%?}E'—E_&._?&,S
fore, the combination describes the essence of road eclogy, namely, the inter- .
action of organisms and the environment linked to roads and vehicles. More gﬁZlﬁlﬂg*g, Eﬁ%
broadly, traffic flows on an infrastructure of roads and related-faci]if:ies form a HIFEEAES
road system. Thus road ecology explores and addresses the relationship between ICAZIR
the natural environment and the road system.

4 parts:

roads, vehicles, and transportation planning

roadsides, vegetation, wildlife, and mitigation

water sediment, chemicals, aguatic ecosystems, and the atmosphere
road systems, majorlandscape types, and further perspectives.

YV VYV
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1. BIRESE: LE

BIRESFMERILIBA . Richard Forman, SMESFEZX
1995 FIatAST, 2003 ERETSEEHEIE(E (Road Ecology: Science and Solutions)

https://www.gsd.harvard.edu/person/richard-t-t-forman/
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1. BlRESTF: RE

« 1920ZF1: ifgiT. RIBANRLIER

« 1920-1930s: Road Kill, FFERMISEL, LESMIRIT

e 1960s: EEEIRERIZ T 150 =048 1& overpasses green bridge

« 1970s: FFURKiFair pollution

« 1980s: IMEARIKE(EE. ZE. F=. ImT-EXF-ItE=-MNEX)
« 1990s: FTF, B, F[IRZE 1& B YEE

e 1990-2000s: SA*Bj:KLM, {fE1a=pk3ZInfrastructure Ecology Network Europe

(https://www.iene.info/members/become-a-member/)



https://www.iene.info/members/become-a-member/
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BIREST: &R

2000-2010s:

The emerging field of road ecology has galvanized scholars and practitioners eager to
address this problem. Road ecologists investigate the complex interactions between roads
and the natural environment:

» How roads act as barriers inhibiting the movement of plants, animals, water and soils;
« How traffic run-off contaminates surface and underground water;

« How particulate emissions and noise pollution affect habitats;

* They also help develop and test solutions to these pervasive problems.

20 10 2020s:

- Baettiml
T RGEY SR
YIRSV NALEF

Reference: Laura Tepper, “Road Ecology: Wildlife Habitat and Highway Design,” Places Journal, September 2011. Accessed 07 Apr
2022. https://doi.org/10.22269/110922

&

y


https://doi.org/10.22269/110922
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2. BIREST: RCE

B

HE. BE. B4, RIGEERAIFNRXIE
BiE. ERB

IEFRIERAL. 32X

EEEMLELEND (BBE. Meshitgit. EEMS)

« K, KR « AZE. HEIY)

- SR, K. K5 o EWNES. SR
- TEW. EMSHN

The following conceptual foundations of road ecology begin with water

d water flows, followed by microclimate, wind, and atmospheric effects; veg-

tation and biodiversity; populations and wildlife; and, finally, landscape ecol-
gy and habitat fragmentation.
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2. BIREST: RCE

IEEMIESE AXERKE. FRWHY. BEEEHE. KBRESHE. &
Sk, 1B5. K. Y6IFIE (Forman and Alexander, 1998)

» Roads affect the abiotic components of landscapes including the hydrology, the
mechanics of sediment and debris transport, water and air chemistry, microclimate and
levels of noise, wind, and light adjacent to roadsides.

» The extent and intensity of the effects vary with the position of the road relative to
patterns of slope, prevailing winds and surrounding land cover.

Reference: Coffin AW. From roadkill to road ecology: a review of the ecological effects of roads[J]. Journal of transport Geography, 2007,
15(5): 396-406. ‘
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2. BIRETSE: A6
EEE

o HiEFin:
o TEMINEINREFHIESERS affect animal and plant

populations directly by entirely obliterating the ecosystems in their
path.
o RBEEHGIE

* SIAFMRYMBIEE

o [AjiE=zm:
o AEFEDN. A HFFTESH The indirect effects of roads

include changes or impacts that result from increased contact with
humans and human land use activities.




=l
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2. BIRESE: tHARCE
EYIEE:

REE SR E
1T HERS 2R (=B B ek St B B—43" /9 — migration routes and home ranges or
territories are bisected by roads;
Eoli%Ee B \3Z1E animals intermingle with traffic as they move along open road
corridors;
FhEYIER new food resources, such as carrion and forage, are available in road
corridors;

"EABEM B EEI% S | and roadside environment is attractive and serves as an
“ecological trap’ or habitat for some species.




—

e, (BEImEEA. FREM ¢ far reaching, cumulative effects on landscapes which
have been less well-studied

SARTACBLIRRFL

Z=[8]: densities of species are correlated
either with road density (negatively) or
with distance from road (positively)
BJ[E]: What’s more, there is a time lag
between the time of road construction and
the effect of species decline

9




BIRESS: HREHE

X

o BI=TE4L The strength of the ecological effects of
roads on adjacent non-road areas is a variable
phenomenon, changing both in space and time. This
“road effect zone” iIs determined as the zone
adjacent to roads where one or more direct
ecological effects of the road can be discerned.

- FEHSEEIRIENME difficulty of precisely locating the
road effect zone

/1
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2. BIREST: RCE

c i THE N

Ecological road network theory, which is comprised of basic principles of land use,
transportation, network theory and ecology, provides a framework to interpret the
ecological effects of road networks.

224 road density, road location

KEDM: §

methods to

SEEFUNAREY 1t is clear that the development of robust quantitative
model, explain and predict the interactions between road network

structures and landscapes are important directions for future research.
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2. BIREST: RCH
SRS

SERFENARSRT, ERSNEEER.

* Jaeger<F A (2005, 2006) AR E R FNIE kS EC & 3T sIATAT:
« BN TIME D IRIERERE.

ARSI,
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2. BIRETSE: A6

Transport is a key source of environmental pressures in the European Union (EU) and
contributes to climate change, air pollution and noise.

It also takes up large strips of land and contributes to urban sprawl, the fragmentation
of habitats and the sealing of surfaces.

1. alarge share of the EU’s greenhouse gas emissions and a major contributor to climate
change.

2. asignificant source of air pollution: air pollutants, such as particulate matter (PM) and
nitrogen dioxide (NO2), harm human health and the environment

3. Road traffic is the most widespread source of noise, with more than 100 million people
affected by harmful levels in the EEA’s member countries.

BEFEEZN:
SR (RHEY) . SSSHR, 185, AEESE. FiEkEE
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3. BIRESE:. EEMSES
BIIEEZIMX Road Effects Zone

> The Road-effect zone is the area in which effects on the natural environment extend
outward from a road.

» The zone of impact varies in types and degree of impact, based on distance from the
roadway, environmental conditions, and traffic intensity.

Use GIS tools to model components of the REZ, such as
traffic noise, to confirm our predictions in the field.

Reference: Shilling, F. M, & Waetjen, D. P. (2012). The Road Effect Zone GIS Model. UC Davis: Institute of Transportation Studies.
Retrieved from https://escholarship.org/uc/item/4537d6vj

y
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3. BERESTF. EEME

BIEEZINX Road Effects Zone

FEFIN:
M 20 KF 2 ABESABARE

" D
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International Conference on Environmental Management, Engineering, Planning and Economics (CEMEPE) and SECOTOX Conference.

Reference: Kollarou V, Lantitsou A, Athanasopoulou A, et al. Impact of roads on ecological conditions[C]//Proceedings of the 4th
Mykonos island, Greece. 2013. ‘
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BIREDSE: TEMEE (wildlife crossing)

The term “wildlife crossing structure” describes a variety of structures that are designed
or retrofitted to provide safe passage for wildlife above or below a highway

SEEM: RS, IRIEcE

(1) reduce vehicle collisions leading to damage,
human injury, and wildlife fatalities

(2) connect habitats for wildlife populations.

:E‘gﬁgé- W .

F=RREEEI =MhEEEwildlife crossings o TNVEIRITAEHEIRGRTT (MITELER))
REEIRZ— RS

o EmE. o KHANIRIERNE (EJJ%EI’J?—? %)

Each project has its own unique set of o FFEEFER—IFIT, BEAEHERX
components—wildlife species, landscapes, 1w E= R EA

management objectives, and politics
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3. BigESE: BTEMEFM (wildlife crossing)
B4 BEESHN. RPAmE. RiESEhTE

58, SHCRYT

SFEEE T E ML

« EREMNIEFRREEE, LUERSUSEERE

AESHIIAE;

« EFHEL eI A EEEMAN
o« XISRIIFHEASRA R ESIRA ;
o YASRHEETVE L=

« RIEERRIL,

A EEf N EER,

- BN, LMEHEEIMENSESRGSEM Y

SRS S
3. 1= mal;

. TEMRTRS R IR IS, FHEERRYS

1=34Y;

o WRRFITHE. BRIRR,
- 300, 5|AANBEBRIER.

New Solutions | Wildlife Crossing Structures | ARC Solutions - Animal Road Crossings (arc-solutions.orgq)



https://arc-solutions.org/new-solutions/
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BIRESTE: HXHRBL(ERD)

 Road Ecology Center at UC Davis,
Center for Transportation and the Environment at North Carolina State University,

Western Transportation Institute’s Road Ecology Program at Montana State
University.

Tepper L. Road Ecology: Wildlife habitat and highway design[J]. Places Journal, 2011.


http://roadecology.ucdavis.edu/
http://www.itre.ncsu.edu/cte/
http://www.westerntransportationinstitute.org/research/roadecology/default.aspx
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ICOET REF—IR, IIMKFERESEMH
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i

https://www.icoet.net/
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