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HIRABAYASHI, Satoshi, TOKUE, Yoshihiro, ITO, Aya, ELLIS, Alexis, HOEHN, Robert, IMAMURA, Fumiko,
MORIOKA, Chie: Estimating ecosystem services and their monetary values provided by street trees in Kawasaki ward
of Kawasaki city using i-Tree Eco.

Abstract: Through an application of an urban forest analysis tool, i-Tree Eco to street trees in Kawasaki ward of Kawasaki city,
we evaluated the analysis results and their applications to urban forest management jobs. By customizing the models and
parameters, and employing freely available data as input data, ecosystem services provided by street trees including carbon
storage and sequestration, building cooling/heating use change, air pollutant removal and associated adverse health mitigation,
avoided runoff were quantified. As a reference value, their total annual monetary values were estimated to be 5.3 million Yen.
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Table 1 Input data and parameters for each model
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Table 2 Street tree structures and annual mean and per-tree ecosystem services (for 10 highest tree number species)
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*OPEIER, TSN ks



£-3 EEOHEFENELZMOME (v A 7 AMETBARPIFIE L 20> 2B/ T 2 E20 N2 &)

Table 3 Summary of cooling/heating use change at residential buildings (negative values indicate increase in use due to trees)
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Table 4 Annual reduction in adverse health incidences and

monetary values

KRIGIE TR SRR {/AF g M
NO; 4.4 38,379
0s 5.8 1,172,589
PMaz 1.4 740,232
502 0.2 4,290

At 11.8 1,955,490

BTHI 243 T E o7z, 12121, ZHITKERTOIFKH
I A MIESWTRE WERWEHERRETH L0
BEME L TWMOI RNETHD, BIAEEOHNSRIL, L -
ARG, FEmAEOMX LR & A ELEICE SV TE-2 D
X OICHEE STz, RRIGUBEHNR & ARk, ER3EERE O
REWKIEBENAR & o7,

3.6 fEHTHE R OTE A

AL TIT) N K OB REHHIZOW T, FE/IF 530 T D
S (RFELERIK 84 TTH, REBENSH 6 TH, mig
AR 3 BN, REEIC & 2 R E R
200 5, MAKPEHEREAK 243 ) LHEEShTZ, 7=
72U, MG OHEERE B D 84%% 5 8 D IR M EEIE R &
ORARHEEHBITEE O T A —=Z IZESWEHETH
D, A, ENIZBT MO FESCEG L OB EITH 2 &
&2 %A EOMRFERLETH D,

ARERY — B2 OFKIEH OHEERE R O L EAH 5278
% Z & T, Eco & Xk DMHTHER A T BIARE FRERSICTE I ©
EHEBEZLND, Bz, FEORGICHTEN R 55455,
BRI CTOAERRR Y — B R DB, FIUHES < M -
MR OEEERT, & IR D > F U A=/ C
DU SWZ AR —EZADRKIEPL ML — A7 D
RETE~OIEHNEE SN D,

3.7 Eco DRI H T 2 HE S

Eco TIXHEEH o E/%ETH 2 5BlA E 15 OEEHE
FHMSEERRIE SN TR0, EARAEIZE SO @ T
%, BIRZOLOOEBMENEILFTRETH DS, LinL, 4
FIRHEHAECTH o722 &, FHFERKEANRETH 72
&, BB EITDR) o7, Fi2, HIEBEHO i-
Tree Streets® ClI BB M E D REMEHE TR FRETH D
2, ENIANT OZE A R R 72 HFAT L 7o T,

TRERAR EF R DWW T, EWN CRRIGRE OIRIEEL
& ZITE O R E S K QERE O T — X 53— AR
ENTELT, KETOT—XOREIZL D xH LTz, FK
FEH BN TIE, BRI 425 C O ME AR5 23 R #]
RETIEd o720, BN TOEBMMERENHELINTE LT,
FIAICIEE S22 h o 7o, NI R OEEA 60 o 5 5,
DB IZ&HFE SN TV 33 BRI OV T, RICE TRA LIS
A, gl oTa A M) —KOENNE, FFEOFEIZON
TIE, REBEZERHEEDRK T A0%ROENE LR, Zofmo

HRIZOWTIEHRKTYH 1% UTOETHS=2Z b, &
[E], #ifE DB ICHASRESNTE LB TRA Lz 27 HEiC
DONTY, FEOHTEERAETHA T EHETE D,

4. £EO

Eco Z#ENMITIZHE - &%E L, NFXOEHEH2HET
— 2R HVTERERY — B 2B L OF OEEGHEZHE L
Too Fiz, TOBEOBRE, BHEAEZBE L LT, #isk
EHEH~OTERIC OV TER Lz, AREAFRINIZ Eco ®
ERN7 =7 FOBNEZE LT, EEARML, TiER,
VAT LOWFIZHKTE D L EZ D,

51 FSTER

1) Baro, F., Chaparro, L. Gomez-Baggethun, E,
Langemeyer, J., Nowak, D. J. and Terradas, J. (2014)
Contribution of ecosystem services to air quality and
climate change mitigation policies: the case of urban
forest in Barcelona, Spain. AMBIO, 43: 466-479.

2) Bolund, P. and Hunhammar, S. (1999) Ecosystem
services in urban areas. Ecological Economics, 29: 293—
301.

3)  GHEMZ- LG ER (2015) ARERY — B A O KifE
EEhXPR & EMSRIER 2O b L — R 72 mig T -
ERE T HAERRSEREE, 651 109-113.

4) AESIUENGEH RS HEMEZE B 2. “B B2 IHE
PNHEH SRS # BE(JVETS)” https://www.env.go.jp/earth/
ondanka/det/jvets/gr-main.pdf. (ZHR: 2016 4 2 A 25 A).

5)  HRASHIAHRATIEET. (B 2014 45 2 A) “ERk 2 548
Erxox—d e R M EE 1T &5 o
B EEEASRBEIHRIHE ®EE hitp//www.
meti.go.jp/meti_lib/report/2014fy/E004381.pdf ( & H& :
2016 4E 1 A 23 ).

6) AE el sE- L S (1997) BIRE ORDKE
FEFIBERE - KRS LSRR DAL - (2) HRMEREER G ET L
LBV Iab—ra . K&, 44 723-731.

7)  Kane, J. (GE3#7 2012 4F 10 H 22 B) “Health costs: how the
U.S. compares with other countries” http://www.pbs.org/
newshour/rundown/health-costs-how-the-us-compares-
with-other-countries (Z/: 2015 4% 8 H 12 H).

8) ERETA. VR 25 EEEDERFHEE T L OFEPRIRE - Tk
BPEHREE O ARIZ OV T 5 /) http//www.env.
go.jp/press/19006.html (Z#: 2016 4= 3 A 2 H).

9) IR, “BRECEHUEDZERCIRIL” http://www.city kawasaki.
jp/kurashi/category/29-1-10-2-1-6-0-0-0-0.html. ( & H& :
2016 43 A 7 H).

10) T, “JIETT oo A P (D) — Pk 22 (R EZFHE —  HFR
http//www.city. kawasaki.jp/200/page/0000023615.html.
(ZH: 2016 42 1 A 23 H).

11 JIgsTH. (387 2015 4F 3 H 13 B) “JIIE T O +-HiFI i & &
OBABLIZ DUV T” http//www.city. kawasaki.jp/500/page/
0000051807.html (ZFd: 2016 4F- 3 A 9 A).

12) I g EhmE WA o ¥ —x > MR —E X
7 http//www.city. kawasaki.jp/500/page/0000002354.htm



13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

1 (22016 £ 1 A 23 H).
JINRE T, “7 8RS 27 httpi//www.city. kawasaki.jp/
530/cmsfiles/contents/0000028/28092/23jigyougaiyou.p
df (B 2016 4 6 A 10 H).
JINRF TR S )R, (EHr 2011 4F 3 A) I iR E Tk
HEEAi JL A 81 http//www.city. kawasaki.jp/280/
cmsfiles/contents/0000023/23137/file1912.pdf (ZR: 2016
24 23 H).
BREEA. SPRK 22 4FfE b — R 7 A T 2 RBIICKI DG
KA ¥R #H%5 F” https/www.env.go.jp/air/
report/h23-01/index.html (Z#: 2016 4£ 5 H 3 H).
REEEE. ‘=23 VX —0ik o mic>nT”
http://www.cas.go.jp/jp/seisaku/energycost/dail/siryoul.
pdf (#2016 4= 3 A 2 A).
Kenton, R., Anne, J. and Christopher, N. (2011) Green
benefits in Victoria business improvement district: an
analysis of the benefits of trees and other green assets in
the Victorian business improvement district. Victoria
Business Improvement District, London.
REJT. “lEOKET — ¥ R http'//www.data.jma.go
.jp/obd/stats/etrn/index.php (Zff: 2016 4= 3 A 7 H).
[E - HiB P, “FAR RIS N http//www.gsi.go.jp/
kiban (Z/f: 2016 4= 1 A 18 H).
[ENTBR BT FRRT. “BRETEAN T — &% X — 27 https'//www.
nies.go.jp/igreen/index.html (Z: 2016 4 1 A 6 A).
Konstantinos, T., Kalevi, K., Stephen, V., Vesa, Y.-P,,
Aleksandra, K., Jari, N. and Philip, J. (2007) Promoting
ecosystem and human health in urban areas using Green
Infrastructure: A literature review. Landscape and
Urban Planning, 81: 167-178.
Lovett, G. (1994) Atmospheric deposition of nutrients and
pollutants in North America: an ecological perspective.
Ecological Applications 4: 629-650.
WATIEE « BUEERME « ARBE/NES (2010) HA7EEAS RIS
BT OIS 2098, ERRIFEE 5 663 5 &
{bAEREMITE = WG E 55 26 4R,
McPherson, G. E. and Simpson, J. R. (1999) Carbon
dioxide reduction through urban forestry: guidelines for
Pacific
U.S.

professional and volunteer tree planters.

Southwest Research Station, Forest Service,
Department of Agriculture, Albany, CA.

HHE = (2010) HETHEOT —% % A= Value of a
statistical life DHERF. HAREFMISE, 638 1-28.

Natural Capital Project. “InVEST: integrated valuation
of ecosystem services and tradeoffs”. http://www.natural
capitalproject.org/invest (Z[f: 2016 4= 2 H 29 H).

AA LP # 214, “CO2 JEHIFREIC DT http/iwww.j-
Ipgas.gr.jp/nenten/co2.html (ZH: 2016 4= 3 H 2 A).
Nowak, D. J., Hirabayashi, S., Bodine, A. and Greenfield,
E. (2014) Tree and forest effects on air quality and human
health in the United States. Environmental Pollution,
193: 119-129.

Nowak, D. J., Hirabayashi, S., Bodine, A. and Hoehn, R.

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

(2013) Modeled PM2.5 removal by trees in ten U.S. cities
and associated health effects. Environmental Pollution,
178: 395-402.
Phelps, G. and Crabtree, S. (F# 2013 4 12 A 16 H)
“Worldwide, Median Household Income About $10,000”
http://www.gallup.com/poll/166211/worldwide-median-
household-income-000.aspx (Z/R: 2015 4= 12 A 14 A).
frNE R & —. NGRS AP A R
: 4 A 4" http://oil-info.ieej.or.jp/price/price_ippan_lp_
maitsukihtml (Zf: 2016 4= 3 H 2 H).
BRIV F — T, SRR 25 A RV X —ITRT D ARR
W (= R ¥ —HE 2014)” http://www.enecho.meti.go.jp
/about/whitepaper/2014html/2-1-2.html (Z[f: 2016 4 1
A 23 R).
G R X — T RGN G - LP U A BeE)”
http://www.enecho.meti.go.jp/statistics/petroleum_and_l
pgas/plo07 (Zf: 2016 4= 3 A 2 H).
MBEFER. “FRk 256 FEFEE - LHKEHHRE
http://www.stat.go.jp/data/jyutaku (Zff: 2016 45 1 H 23
H).
BRH A, “H ARG R(FER/EBH - TEM L@
http://e-com.tokyo-gas.co.jp/ryokin/Default.aspx?tik=1
(B 2016 4E 3 A 2 H).
HEH A, “WHEHAZ L —F CSR LR— b 2015
http://www.tokyogas.co.jp/csr/report_j/5_environment/da
ta06.html (Z8: 2016 4= 3 H 2 H).
United States Department of Energy (DOE)/Energy
Information Administration (EIA) (1992) Sector-specific
issues and reporting methodologies supporting the
general guidelines for the voluntary reporting of
greenhouse gases under section 1605(b) of the Energy
Policy Act of 1992. Washington DC, U.S. DOE/EIA.
United States
“EnviroAtlas”. http://www.epa.gov/enviroatlas (% ff :
2016 4E 2 A 29 H).
United States
“Environmental Benefits Mapping and Analysis Program
- Community Edition (BenMAP-CE)” https://www.epa.
gov/benmap (ZH: 2016 /- 1 A 3 H).
United States Forest Service. “i-Tree: Tools for assessing

Environmental Protection Agency.

Environmental Protection Agency.

and managing community forests”. http://www.itreetools.
org (& 2016 4 2 H 29 A).

Vargas, K.E., McPherson, E.G., Simpson, J.R., Peper,
P.J., Gardner, S.L. and Xiao, Q. (2007) Temperate
interior west community tree guide: benefits, costs, and
strategic planting. Gen. Tech. Rep. PSW-GTR-206. U.S.
Department of Agriculture, Forest Service,
Southwest Research Station, Albany, CA.
. “NARkzZP- < Viftd (WAKERESE) R B8R
http://www.city.yokohama.lg.jp/kankyo/chisui/shintoum
asu/research2.html (ZH: 201645 H 3 H)

Pacific

(20164 6 H 30 H =)



