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Synopsis

The Landscape and Ecology Division conducted researches on the following technological
themes: street tree management, biodiversity, landscape planning and urban planning. This

annual report is the outcome of the Landscape and Ecology Division for fiscal 2017.

Key words: technologies for planting, biodiversity, landscape planning, and urban planning
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Study on road greening adapt to road space and regional characteristics

HERERY R A L MR & —

Landscape and Ecology Division

ok b A BB SR = EHR
Research Center for Land and Construction Management Head

(FFRAAM TR 29~30 )

AR

Satoshi Funakubo
FAEWFEE s R
Senior Researcher  Yasuo lizuka

This study perceived growth characteristics of the typical street trees along with investigating the traffic hindrance

caused by road revegetation.We created a trial CG model that shows tree allocation in order to prevent the traffic

hindrance based on this data.
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Research on management of life and health damages by invasive species in city parks

HEEARYI VAL Mt #—
Research Center for Infrastructure Management
wrfbEREAT TR =

Landscape and Ecology Division

(FAZEAR  FRL28~29 )
ER PURZSES
Head Satoshi FUNAKUBO
WHEE W EHA
Researcher Miyuki MASHIKO

As human health risks caused by invasive species in city parks are frequently reported, park managers are
required to control invasive species. In order to present a manual on how to reduce such risks by invasive species
in city parks, we focused on 37 animal and plant families that could cause human health risks, and summarized
information on their habit, life cycle, damage instances, and procedure to prevent and reduce damages.
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Research on development and effective use of monitoring methods for conserving urban biodiversity

HEEARYI VAL Mt #—
Research Center for Infrastructure Management
wrfbEREAT TR =

Landscape and Ecology Division

(FAREAR TR 29~31 )

EE IR/ NS¢

Head Satoshi FUNAKUBO
WHIEE W WA
Researcher Miyuki MASHIKO

I EE yid K
Researcher Keita ARAGANE

For conserving urban biodiversity, it is essential to make schemes to protect and manage green spaces in urban
areas as habitat for plants and animals based on ecological monitoring data. To encourage long-term monitoring
programs in variety of local governments in Japan, candidates for indicator species, cost-effective techniques for
collecting observation records of plants and animals, and procedures for conducting monitoring as citizen science

were studied.
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Study on the effective use of traditional construction methods in regional development
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This study aims to establish practical methodology for conservation and utilization of traditional
construction methods. The authors carry out analysis of the distribution of traditional disaster
prevention facilities and equipment in Japan. In order to collect new ideas for disaster prevention
concordant with historic environment, the authors also carry out case studies in 10 historic districts. As
a summary of the research in the previous year, the results are compiled into a handbook for
conservation and utilization of traditional construction methods.
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Research on urban street design for functional and qualitative improvement of road space
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This study aims to figure out key points for successful urban street design. The authors categorize
the urban street design into 13 patterns according to their function and spatial composition, and
examine domestic and foreign case studies to detect key points to be taken into account by those who
try to put each design pattern in practice. The authors also make the logic model which shows the
relationships between the contents, outputs and outcomes of a street reconstruction project, and
propose a set of indicators to evaluate the effectiveness of a street reconstruction project.
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Research on plan, design and management method of urban green infrastructure for disaster risk reduction
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As the risk of mega-earthquakes and extreme weather disasters associated with climate change has
been increased, municipal governments in Japan are required to implement disaster risk reduction
systematically by making use of urban green infrastructure. This Research Report offers landscape
planning methods for disaster risk reduction in urban areas.
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Study on the reorganization techniques of city park’s functions which correspond to a declining

birthrate and an aging society.

HERERY R AL MR 2 —
Research Center for Infrastructure Management
Landscape and Ecology Division
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(FFRAAR T 29~30 1)

=l AR i
Head Satoshi FUNAKUBO
FAEMFEE E

Senior Researcher Yutaka YAMAGISHI

Since Japan faces a declining birthrate and an aging society, the importance to take actions for such social

problems in urban parks is increasing. The aim of this study is to compile a technical note about how to improve

park functions for child care support, health promotion especially for the elderly and so on, collecting excellent
examples. We conducted case studies about urban park functions for (Dchild care support, @health promotion
especially for the elderly, Grenewal cases and Dreorganization of small urban park’s functions and locations,

corresponding to the change of social needs for urban parks this 2017 fiscal year. Then we compiled conditions,
important notices and so on when introducing each functions.
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Study on management of public squares in city center

BRI A MifEE 2 —
Research Center for

Infrastructure Management
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Landscape and Ecology Division

(FRZHEAR TR 29 )

ER Fi AR i
Head Satoshi FUNAKUBO
WHEE [l =5
Researcher Akihiko NISHIMURA

This study aims to establish practical methodology for management of a public square in city center.
In order to reveal recent trends in square management, the authors carry out analysis of 54 public
squares in Japan, which are classified into 5 groups according to their project schemes. The authors
also carry out interview with 38 stakeholders who play important role of square manager to figure out
key points for successful management of a public square. As a summary of the research, the results
are compiled into a handbook for management of public square.
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1) EHLa2mE E I BR AR A St P National Institute for Land and
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WE. 7VvF 0, 247X 0Y, TFFo T AX0, AT Iy, DFELVARATYHIET L TWDEE 6 (b E
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YAMAGISHI, yutaka, HATASE, yoriko and FUNAKUBO, satoshi: Occurrence and germination of buried seeds of 6 alien
species including specified invasive alien species (plants) in rivers

Abstract: We conducted a survey on vegetation and a sampling of topsoils on the riverbed of growing sites of 5 species (Sicyos
angulatus L., Ambrosia trifida L., Coreopsis lanceolate L., Rudbeckia laciniata L. and Eragrostis curvula (Schrad.) Nees) in
nationwide six rivers. After that, we performed a germination experiment using the sampled topsoils. We also analyzed Veronica
anagallis-aquatica L. that germinated in the experiment. As a result, germination was obserbed in the second year of the

experiment, with five species except Rudbeckia laciniata L., suggesting the formation of persistent soil seed banks.

Key words: river, specified invasive alien species (plants), buried seed, germination experiment
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Fig. 2 Temperature inside greenhouse
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X—T—F: BREARET, Aok FARE: w30k RS

[IZUKA, Yasuo, ONUKI, Makiko, KUBO, Masako and FUNAKUBO, Satoshi: Relationship between formation
of greening slope vegetation by natural plant invasion method and climate construction factors
Abstract: In order to understand a tendency of the vegetation formed by natural plant invasion method, we sur-
veyed the vegetation formed on green slopes, number of months after the construction, climate factors, con-
structional factors, and conditions of the plant community in 129 sites in 68 study regions from Aomori to Oki-
nawa prefectures. As a result of classifying the vegetation formed on the green slopes by two-way indicator spe-
cies analysis, the plant community is grouped into 7 types and they are also grouped into warm-temperate zone
and coldtemperate zone. In the warmtemperate zone with small rainfall, as for the embankment slopes and the
cut slopes whose periods after the constructions are shorter, the former have formed a crabgrass community
and the latter have formed a horseweed community while slopes whose period after the construction in the
same region is longer have formed a Japanese sumac community and the grounds of gravelly soil and soft rock
have formed a Japanese red pine community. Also, it has formed a Japanese mallotus community in the same
region with large rainfall. In the coldtemperate zone with large rainfall, the grounds of loam have formed a
weigela community while the grounds of soft rock have formed a pussy willow community in the same region
with small rainfall. As for number of appearance of species and percentage of vegetational covers, both show in-
crease tendencies over the passage of the periods after the construction and show low values on surveyed
slopes in the pussy willow community and in a part of the red pine community but an erosion of the slopes has
not been observed. While herbaceous species which generated a lot in early times after the construction show a
decrease tendency over the passage of the periods, arbor species show an increasing tendency over the pas-
sage of the periods and show a high percentage of vegetational cover with an increasing an establishment of ar-
boreous buried soil seeds after the construction, and they indicate a continuous transition to arbor community.
Key word: natural plant invasion method, buried soil seed, surrounding environment, annual mean precipita-
tion, soil condition
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Table 1 Information on the construction site and surrounding vegetation at the study site.
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The area of the surrounding vegetation was set from on-the survey spot to the main vegetation located within a radius of 0.5 km from survey spots. The range of the surrounding environment is

from the survey spots and a map issued by Geospatial Information Authority of Japan (https://maps.gsi.go.jp) to the surrounding environment at the survey spot.
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Fig. 1 Number of the study slopes with different factors.
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REBARY M) THY, MUHE2 Lofdiss (OUF, il
), RAETHOR 72 Lofid s — b (BUF, ik —

N, fETHOM T2 Lokt~ y  (DUF, fik<y M)
BH-o7z (K-1g)

BRI RO G IETlE, B O & % 0 ) 1A 98 T,
BERBIAR D 72 D TS 31 & T - 72 (K-1h),

DY E AT, WA 53 fipr e b £ <, s
9L Doz (K)o @ 0 IEAEIE, 30~50° 2%
< (K1), 30° AR Tl 27 B0 @ ) o 5 H 22 & A3
Bl Thotze DYVEERAD L, 0~10m BEERORTH %
BTV (Ri-1k)o O Y £7535m BLEOMANCIE, ILiE
MBI OEIN T L > TRAELZDO VNS o572 DY
MoOIEITE, HEd 43 T LB @2 @i 2% <,
Mk A% 31 I, WA 2EA 25 7 W PT, 128 6 B AT C
Hotz (K-1),

3.2 WA Y HONA D

A Y 1 129 FEETTHBIRE S 10 ML L oML 72 fi
Tdh o7 (F-2), MBUAEIZ A A 3 (Miscanthus sinensis An-
dersson) Tikd% <, 82 HTH, KWTIEF (Artemisia
indica Willd. var. maximowiczii (Nakai) H. Hara) @ 78 [al,
7 * A% (Carex leucochlora Bunge) ® 550, 4 ¥ 57T
7 %57 (Solidago altissima L.) @ 44 MONETH - 72,
WL FIHE (%) ZAAFTRLEL 9.1% TH
D, RNTIEXD54%, 7= F (Weigela hortensis
(Siebold et Zucc.) K. Koch) @ 3.6%, 7~ (Pinus den-
siflora Siebold et Zucc.) D 3.2%, 7 H A H T (Mallotus
japonicus (LL£) Miill. Arg.) ® 2.7%, 75» 23X F X (Salix
caprea L.) D 2.6% DIATH -7z,

TOCIREERE AT TIE, AT O TSRS B A oA %
WRTAZERZHMELT, ZITRE=DETTE LI
B, 129 fEFTOFAED Y 1L 7 D OGRS S (K-
2)o 5 — KU T X v ¥\ (Digitaria ciliaris (Retz.)
Koeler) &b X A% 3EFX (Erigeron canadensis L.) %48
AL 32 A%ELPS CHEE, ¥FYKRAIL (Viola grypo-
ceras A. Gray var. grypoceras), FF I ¥ (Oplismenus un-
dulatifolius (Ard.) Roem. et Schult.), ¥ = > ¥ % & i&fl
L5 DEML GRICHE SN (FAME=0.3877), AHE
XX V7 (Rhus javanica L. var. chinensis (Mill) T. Yamaz.)
ML Lceofbl aElsh (FAfE=0.3924), B#
7 hwvEe XA Nh VAT REME T L CREL5H
Shiz (FAH=04074), F72, THAF VT 2B L
LCHEl sz D#E EFRENENDLT h< I LT H A
YR E LCaEE N (MAE=0.400D. &5
W2, Ny aXr¥, y=uvFX F /22X FF (Salix uden-
sis Trautv. et C.A. Mey.) #JifE& LCoa#lSN/zFiEL
GH#IX, =2 F 7% (Petasites japonicus (Siebold et
Zucc.) Maxim.), & 7 ¥ (Stachyurus praecox Siebold et
Zucc.), 7 7517 (Boehmeria silvestrii (Pamp.) W.T. Wang)
RIREML T2 FHEENOHEME K GRICOE S
72 (A =0.2998) o

3.3 GEHEOARRE L URAROHE

HARBRAMSE T X D gz L72MiE 2R 45720, o0
TRHGHT ORKIGERTH L TH (F =V F, XUTF,
THATYT, NyavrE F/)xv+¥ 7Th<vy, F
7)) BLOHBEEEA 20 BIPLLEO 6 (V) 3 77 (Clethra
barbinervis Siebold et Zucc.), 7 Y ¥ (Deutzia crenata Sie-
bold et Zucc.), 7~ 4 F I (Rubus crataegifolius Bunge.),
v X 3" (Broussonetia monoica Hance), % 7 /% (Ara-
lia elata (Miq.) Seem.)), “FIIBED2% L L& w1 HE
(7 % (Clerodendrum trichotomum Thunb.)) D7l 13
PRFEME LT, TNEFNOPEEZLZHTE LD/ (M-3a),

T/, WRIIOVWTHIHBEMTH S 6/ (AN, v
AL TIAEFR, FFIVKRAIL, FFIVY, 7F TH
V) BEOHWBEHEAI30 ML LD 75 (AAF, FEF,
THAY, kA ZHhTITFIY, T+ TVF X2 (Erig-
eron sumatrensis Retz.), & * ¥ a 7+ ¥ (Erigeron annuus
(L) Pers.), 25 A Y (Lysimachia japonica Thunb.)) Dt
13 fla AL LChBkICE L7 (K-3b).

FAEO MWL L 72AEW % L 13FOARAFD 5
L, ABECIZ2M, BB CIE2f, CHTIX6F, DT
X OME, EMCIZ11AE FHAETIX13HE GHETIZ A
RO LNT, BEELE CBETIIARTEEEOFIGHEEDS 10%
Al LAKA» o 720 ARETIIARIERECTH B XV T D V3L
39.2% L AHE L B L T d Ao 720 BEECIIBEAMT
HBANTEE XTI YHBRBL TW2S b OOTIGHHEEIN
FiL H120.1% £l L K> 72 CHEL DB OBEMTH
7=V, WEOLPTOTFHREIRDEHL (ZFhE
N 25%, 20.7%), $FICDBECTHED > 720 EBECIXIREM
THDBT AT OTVIGWIEN 8.8% LABREL IR L T
Motz FHWEEA L E, DS FHOIRIEMTH 5
FowYFXIFHT, FEELEGHOBERTHL NNy Y
F X GHTENENLTIHEEN151% & 6.4% Lid
B R L CTh Eh o7z LREUAOREN AR
T CPgRgE) 1, Vav7 (27%) DT, ¥7¥ 17
%), exauy 1.8%), ¥7 /% (1.7%) RNE#T, +
JIXFF 43%), 734 FT (14%), 7HF (5.7%) °
FRET, 7Y F (1.5%) 7% G RECTHRE & L TR o 72,

BRI 7 FRL 13 O KB B A IR,
ABETIE3H, BHCTII11IME CHTIXIM DIETIES
fi, EFTIX 128, FETIZ 1258 GHTIE 10 FiAHED
b7ze REMDOAEE S L OMEM O FIGWIEIKA > 72 B
BEOFARFDOAETIIWEN 123.1% LD Er o720 AR
Mo CHOIBEMTHLAL I NEL AL D Y TEFDOF
WPEEE, BETAC I NN 81%, CHTALANYIE
FA10.5% LABBECILIL L CTED o 720 ABECIIREAET
BHHLARF, SEFX, FFTVLF X7 OFHHEEH 0.1%
K THY, BHTIERMIIALN LD 572, DEH2S
GHOIERTH L5 F Y RAI L EFFIFTOFIYH
X, FHTYFYRAILVHN23%, EHTFF IV
5.0% &MBFICIER L CRio 7z FEEOIRIEMTH L 7 F
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Table 2 List of the plants observed in the study slopes at each region.
IR IR
LR T

L[4 LI B3 Hri piis-3 ] US| Jul T

A% 82 9.1 9.0 14.1 15.0 121 68 48 24 153 50.0
g 78 54 15.0 03 6.9 6.7 2.9 74 6.1 05 0
VPR 32 3.6 16.3 0.6 5.7 22 0 9.1 0.0 05 0
THYY 30 3.2 29 0.0 13 11 42 96 25 0 0
THAHYT 32 2.7 0 17 01 22 56 0.2 10 12.0 0
Ny aXFE 27 2.6 12,9 11 44 14 0 58 0.0 0 0
FF I 34 25 19 121 0 11 0.0 22 04 28 0
LI ATITF I 44 23 0.0 20 01 1.0 29 0.0 6.8 25 0
7 19 21 0.0 49 0 0 49 0 07 6.5 0
THAAY 54 19 17 36 0.1 14 0.9 55 03 0.0 0
Ve 19 17 0.0 27 0.0 0 07 0.2 3.9 5.3 25
2 21 15 0 14 0 0.0 12 43 16 10 0
FATVFIEY 37 14 04 20 13 1.0 02 36 19 0.0 0
15Ky 27 14 23 03 0 11 0.2 57 0.2 0.0 0
Ay 19 13 46 0.6 0 03 0 15 25 0.5 0
) IXFE 24 12 44 03 01 43 0 0.8 0.0 0 0
7% 21 11 83 0.3 25 0.0 02 10 0 0 0
TV aY 16 11 40 0.0 44 0.0 0 35 0 0 0
IEL>4 32 11 0 03 13 03 27 26 0.0 0.0 0
A RnE 20 11 0 14 44 14 23 0.8 0.0 0 0
TRy T 12 10 0 11 0 0 0 0.2 49 0.0 0
NIy 13 10 46 0.6 0 0 0.9 0.0 0.8 23 0
2y 2E 31 10 3.8 0.6 0.0 0.0 0.9 18 05 0.0 0
AEAFT 14 10 0.4 6.1 0 0 0.0 0 0.0 23 0
Xeny % 1 10 0.4 0 0 7.1 0 0.0 0 0 0
y5 % 21 10 19 10 0 0.0 0 L1 23 10 0
a7y 13 10 0 2.3 0 03 0.9 0 0 58 0
CALDYIEF 14 0.9 0 0.0 0 0.0 10 44 0 0.0 0
AR 28 0.9 46 0.6 0 0.0 02 0.0 19 0.0 0
¥ 27 0.9 0 0.0 0 12 0.0 12 26 05 0
2% F 20 0.9 5.0 0.3 44 13 0.0 0.2 0 0.0 0
yFVEAIL 35 08 27 0.6 0 0.3 0.0 24 0.2 05 0
vAYaty 36 0.8 0.4 24 0.1 19 0.4 05 0.2 0.0 0
THY 14 07 5.0 0.3 44 0.3 0 03 0 0 0
AGAEY YA 12 07 0 0.0 0 0.0 2.0 0 12 1.8 0
exayy 21 07 0 25 0.0 0.3 07 0.0 1.0 0.0 0
ATINET 18 07 0 3.0 0 0.3 0.2 0.0 12 0.0 0
e 25 0.6 29 14 0.0 0.0 0.0 0.8 0.2 0.0 01
24 0.6 0.4 41 0 0.0 02 03 0.0 0.0 0

12 0.6 0 2.3 9.4 0.0 0 03 0.0 0 0

14 0.6 0.4 35 0 0.3 0.2 0 0.0 10 0

15 05 0 0 44 0.6 07 0.2 0.9 0.0 0

17 05 0 0.0 44 0.3 0.8 0.8 0.2 0.0 0

19 0.5 0 0.0 0 0.3 0.8 0.7 04 15 0

13 0.5 0.0 0.3 0 0.3 0.0 2.0 0.0 10 0

13 0.5 0.4 11 0 10 0 0.8 0 0 0

18 04 0.9 11 44 0 0.0 03 0.2 0.0 0

11 04 0 0 0 0.0 02 0.8 0.8 15 0

15 04 0.0 10 0 0.0 0.2 0.2 12 0 0

24 04 0.0 0.6 0 0.9 0.0 10 0.0 05 0

FREY VY 21 04 19 0.3 13 0.0 0 07 0.0 0 0
EVERYE ] 15 04 0.0 11 0 0.3 07 0.0 0.2 0 0
1255 1 04 0.4 2.2 0.0 0.3 0.0 0.0 0.0 0.0 0
A%v AL T 13 0.3 0.4 14 0 0.3 0.2 0.2 0.0 0 0
F=rEsa 21 0.3 0.0 0 0 0.3 02 0.2 0.7 10 0
EERDNMTS 15 0.3 0.8 0.0 0.0 0.3 02 0.8 0 0.0 0
L E] 11 0.3 0.4 0.0 0 0.3 0.2 0.0 0.0 23 0
Fhary 13 0.3 0.0 0.0 0 0.0 0.4 11 0 0.0 0
FF 12 0.3 0.4 11 0 0.0 0.2 0.2 0 0 0
THIZ 11 0.3 0.0 0.6 0 0.0 0.7 0.2 0 0 0
3757 13 0.2 0.4 0.3 0.1 0.6 0 0.0 04 0 0
yus At 1 0.2 0.0 0.3 0.0 0.0 0 L1 0 0 0
TEIIFY 1 0.2 0 0.0 0 0.3 0 0.2 0.7 0 01
2t 13 0.2 0.0 0.0 13 03 04 0.0 0.0 0 0
IYATHE 12 0.2 0.0 03 0.0 0.3 0.0 0 0.2 0.5 0
THHFs 5 14 0.1 0.0 0.6 0 0.3 0 0.0 0 0 0
Y~ 4E 13 0.1 0 03 0 0.6 0.0 0.0 0.0 0.0 0
RTA by E—N— 10 01 0.8 0 0 0.3 0.0 0.0 0 0 01
e 10 0.1 0 0.7 0 0 0 0.0 0.0 0 0
) 12 0.0 0.0 03 0.0 0 0.0 0.0 0 0 0
% 16 0.0 0 0 0 0.0 0.0 0.0 0.0 0.0 0
PR ART 12 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0

SPIIREHEIS AT O ) W CHR S M7 I BURE O BEEERE R O I & B R O ISR L TP Lo, BB AREO D0 ) b o MBL L 22 BE £ MBIE B 10 WL Loz %

RL7

The average coverage represents the average value obtained by converting the coverage class value of each appearing species obtained on the whole survey slope surface to the median value of the
percentage coverage, and the number of occurrences represents the number of occurrences of the whole survey slope surface. Species whose number of occurrences is 10 or more are displayed.
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Eigenvalue: 0.3877

B =22 AFYRAIL
EALALIER FFIHFY
B=Yx
Eigenvalue: 0.3924 Eigenvalue: 0.3596
LT THAHLD e
/=YX
F/TNFF
Eigenvalue: 0.4074 Eigenvalue: 0.4001 Eigenvalue: 0.2998
ARE ThIY THhIY THAHLT BA=yUE
N=3 EALDLFEY Z—§
T E =g >
AAEE B FhY
BEY [ DE¥ ER¥ 23 G
N=13 N=11 N=15 N=39 N=29 N=19
SALE, Ofbiah,  EILRE,  KIWBUbE0 BFIREBRR /BB ES,
Ufbhh, EERAA, @R SRARRE FRHE H, W=bah,
NE RS, Z/#ED, Rus AR JIEFsE =78, BILRR B )
B, FADSIE RE R REFERE TCHEME, = .
FADSAE, FADS, JLEEEERIR.  HEHHME ZVIEEE,
RinaE FAOSRE Jtugigdt /g +BEL=ViE  BsR IR,
Z/RANRE, AR, B =5

W3t EA BT, HHINER
EEFADSAE, ZHAHE
WAL AEA RG,  FHL B
K L AR
ZOCHREEAE T I & B EAT O D AR 0 435
B HgoBAEz, Ao oREEEr R,
Fig. 2 'The classification diagram of plots in 129 study slopes
based on two-way indicator species analysis of plant
species composition.
Numbers represent eigenvalues, and listed species are

the indicator species.

x-2

ET YV DOEFHEEIR, FNEN4L5% £ 32% THo
720 RREDSOMREMN LR EARTE CRYWHE) 2A4DE, XA
FHNBEE DE~GH FHIZ0.1% Kiil, 4.0%, 10.6%,
10.4%, 8.0%) THKMORSEIC, IEFIEIBE (13.7%)
T, AFTVFIFZIECH (71%) T, ¥4I AT TH
FVUTIZER 57%) T, THAY, exVaxrr, af
ACWRFRE (FNEN49%, 1.9%, 24%) THHE & L
LCE»o7,

Dbo 7 HEICOWT, ZIeiRER ST TR b L IR
Tl SAEICEES 2O, ARE VTR, BREEZ A
b INEEYE, CHEEZLALD VI EXFHE DRET <
VHEE EBETAAT UM FlEE ¥ =0y %,
GREANY Y FEMEE Lo 12770, BEERE LM
PETOFED VETESE LD TR v, FIEMIEED
LI ZDORNTREDE o 7R L L, &%
FPRE & L CHUR T A BB R A X ) B7z. F72,
& = FIIHILR HARWEANZ 5045 L, 23y T F FiaAM
BRI LW &, AR itk »d 5 & o
@, WHIIARFTIE CTHILL 72 AKRARH O 72 2> C I B R Bk B
MR-z (F-2) T2DIRERE Lz,

34 HREORBEZER B L O T 2K

TR L D IR N T B O TR A RE X
W RETE IR %
F3 IR L7,

MTHARBIE, XVTHREYE, ThHURE 7=V
W, Ny IXFXREIEY 50 r HUEERL, AeIn
W&, CXLNTAEFHEE, THATVIHELI VAR
Edol (RVAao)iik 34 HIZLTREE, P<0.05),

RBEENTH 2 FERHEKETIE, XV TFHESTY
1,133.0mm &b A7, Ny aX FFEEH 1,846.3 mm
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£9, AR, oA ofe s L O
[H1%0A% 20 [ PL &, SPIgREEEDS 2% DL EofiZ R T,
RRMRE, ZIctRBEAR AT O FREEAE B X O BLN L
A3 30 ML F oMz 7R3, BB KR O 8
ROPREZ G L7z () OFEIZREED B
5,

Fig. 3 Cumulative vegetation cover of major tree species
(@) and herbaceous species (b) with different
group.

(a) represents the average coverage of each tree
species and (b) represents the average coverage of
each herbaceous species. Also, groups A to G rep-
resent the vegetation types based on two-way indi-
cator species analysis. Tree species indicate index
species of two-way indicator species analysis and
species whose number of occurrences is 20 times
or more and species whose average coverage is 2%
or more. The herbaceous species indicate index
species of two-way indicator species analysis and
species whose number of occurrences is 30 times
or more. The data presented are amount of the
mean cover rates per slope. The numbers shown in
parentheses indicate number of occurrence of ma-
jor species.

EIRDED o W ELRFEZA SN o572, B SO
i, RVTEEE, AL IO, AL TIEXEE T
AVUEE, THATTIHE A2 ER) 298C - H
Vb, 7=y ¥HgE Ny avF % F GE) »
85C - AU &7 0, BHRAFOIEIERM D 85~180C + H®
X455, @il O EE)ILEBMHR O 45~85C + H DX G
L7zo 7= XK Ny Y FXEENZIVTREE, X

45



46

HIRBR AT X 2 4AL o Y TR $ 2 A & Sl ds & Ot T3 o PR

491

R-3 FHEOM LRI B L OCGRER, LN, BESHROG R, RS o RN

Table 3 Number of months after construction of each group, climate factor, construction factors, presence/absence of adjacent for-

est, situation of plant community.

AfE B i C T D #if E#if F i G T
XNVFREG A YNBEE CALAVIAEXWE TASVBE TAAAVIME =y FRE Ny aviEEE
A %L 2 8 7 8 27 22 12
MWD Y W 3 13 11 15 39 29 19
it 8 H 5 68.3=27.1%  38.1+19.2% 26.7 =13.6° 52.9 = 21 3w 41.5=27.0% 54.9 = 23.0%¢ 71.9+18.28
SEHEN
AEREAKE (mm) 1133.0£43.9* 1372.9+333.0°  1390.8+327.6° 1547.9+588.6* 1782.8+490.6*  1821.0=419.3* 1846.3+521.3"
E2 X0 (C-H) 125.4+54%  129.3+39.72 112.3£16.7% 101.9+13.3® 114.5+16.4% 75.3%10.6 ¢ 62.6 % 20.5¢
B (m) 267+289°  160.0+243.° 262.7+298.7¢  3347+199.9°  232.8+205.8 663.1+308.2>  1104.2 =580.7
FEROBEERS AR (cm) 9.0%5.2 25.1%40.3 19.3+29.8> 152.5+357.9° 16.6 +40.6" 484.1+373.3*  152.7+186.5®
it T2
FER ST
RN 2 5 7 15 33 22 14
At 1 8 4 0 6 7 5
TAf
Fiti 2R St 0 1 1 1 3 0 1
HRE AR TREE< > b 3 10 9 14 36 29 18
fid< v » 0 0 1 0 0 0 0
iy — b 0 2 0 0 0 0 0
(2N WA
It 1 0 0 0 7 1 0
ElA SO 4T 1 1 4 1 10 1
Wy 0 6 3 8 11 20 5
WA - M 0 3 3 4 7 1 4
] 1 3 1 2 4 3 9
+B
b S 0 3 3 1 15 16 5
[ 2 1 1 0 1 0 1
Bt 1 5 1 6 7 10 12
L/e5 0 3 5 7 13 3 0
it Az S 0 1 1 1 3 0 1
DY HOHE (°) 32.2+2.7% 31.6=7.1° 37.8=9.0% 42.1%5.00 40.7 8.5 38.5%6.7% 37.2£9.2®
DY E (m) 17.3+12.7¢  19.8+13.9° 15.0£7.72 12.9+10.9 20.7 = 22,4 19.6+36.2 23.7+30.1
B AR AR o A5 1
e 2 3 7 14 33 26 13
i 1 10 4 1 6 3 6
A BE % DR
s H A 7.0%4.4¢ 17.2 £ 4.4 9.5+4.9¢ 12.2£7.3¢ 23.8+10.8 30.9%7.4 14.8+6.8°
AAR IR 2.3+1.2 1.9+2.1¢ 1.5+1.4¢ 6.1+3.9b 10.2 +6.5% 13.3+6.0° 5.6+3.6¢
AR B R 4.7+5.5b 15.2+5.8® 7.9+9.5b¢ 6.1+4.6° 13.7+7.3" 17.7+6.5° 9.2+4.4m
TR (%) 60.0£26.5"  90.8+12.0° 53.2+20.1° 47.0+33.4> 79.5+ 25 4 86.5+15.4° 59.5+ 21.3"
%S (cm) 120.0£79.4%  165.4+97.62 121.2 £57.4% 99.1+59.7 248.7 * 205.3 259.5+144.6°  81.0+97.1°

ARED S GREI OIS & o THE S NIAAEO BN 2 83, M LEAK ERKE, Er 30K B8 SHOBRTERI G o )mog,
DY, BB, AARFER, SRR, Mg HEEEL SHOTHORMEEERELZ RS, Re27 V7 7 Xy PREHOFEEEZRT (P<
0.05)0 ARAZFNVLAOTFIZL Lo #Skt, L, oyl HEH BEEEROFEOKFIE, #Eo )z #£3.

Group A to G represent the vegetation types based on two-way indicator species analysis. Passing months after greening, annual precipitation, warm index, ele-
vation, total of annual snowfall depth, slope steepness, length of slope, total numbers of occurrence species, number of arbor species, number of herbaceous
species, plant cover rates, and plant community height represent average numbers + standard deviation in each group. Different alphabets represent a signifi-
cant difference (P<0.05) in each group. The significant difference was calculated according to Holm method. Construction conditions, construction types,
slope directions, soils, numbers of existence or non-existence of adjacent forests represent the number of investigated slopes.

LU, B X LAV IETEE TAVEE TR
WY IWELVABEINE o7z (P<0.05)0 EEIdHER
O 5 HEWE L D IO 2 B WEHIAICH Y, Ny aX T
IHHEOESIRRFO SR Ly =y FHE LD, ¥
=y FEEOE IR O S HE I VAZICES o 72
(P<0.05), BESHIEIE, 7= FEEITIY 4841 cm &

WOHEL, ZOMOETOREI VERICEI -2 (P<
0.05),

W LHERTH B EREMETIE, FHEDO Y HEOK 75% H38)
+THDHIENPSLETOHHEIIBTYENL WEE 25
72, A UNHEEFETIETENEL L, 7ThHvEETIIET
Whhotze TR, ARBAMGELHORA~ Y M2XLb
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TANTEAETH o270, BRHEIZE DEVITAL NS
Motze DV EADL E, &KE LTIIn& 2w E
MTHo7zhs, ACINEE, XA TVIEXHE T
< VW, Ny avFFREETIRImE I EL ASNRT, §F
W28y Y F FHETIIHEIME > TWwWize — T, &K
BN FE 72 I3T I E DL WEITH V), FRCy =7 FH%
TEholze THEEABLE, AL INEELET A VKT
BT EHEDNEL L, B ALD YT EFHETIIKED
Ny X FFHETIIELDL oz DY HDOHBUE, X
VTR, AL I b XAHTIEXFHE y=v
FHE, Ny aXFIFHETAOCLUTERY, ThH~YBEE
ETH AN Y IR L OV EZIER D57 (P<0.05), D
DEWE, TAHASYEETEY129m LR EL, Ny ax
FXEETEY 237 m E RO ED o WEERERALN
o7z
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Relationship between passing months after green-
ing and number of occurrences of tree and herba-
ceous species.
(a) represents a Japanese mallotus community and
a weigela community. (b) represents a Japanese su-
mac community, a crabgrass community, a
horseweed community, a Japanese red pine com-
munity and a pussy willow community.
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Fig. 5 Relationship between passing months after
greening and number of occurrences of tree and
herbaceous species.

(a) represents the number of occurrences of
tree species and (b) represents the number of
occurrences of herbaceous species.
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Fig. 6 Relationship between passing months after green-
ing and plant cover rate with different group.
Each group means the vegetation types based on
two-way indicator species analysis.
(a) represents a Japanese sumac community, a
crabgrass community, a horseweed community, a
Japanese mallotus community and a weigela com-
munity. (b) represents a Japanese red pine com-
munity and a pussy willow community.
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Fig. 7 Relationship among passing months after green-
ing and plant community height, plant cover rates,
and total cover rate of tree and herbaceous spe-
cies.
The data presented are amount of the mean cover
rates per slope.
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Fig. 8 Relationship between passing months after
greening and cover rate of tree species.

The data presented are amount of the mean
cover rates per slope.
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cies.
The data presented are amount of the mean
cover rates per slope.
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A Study on the potential of the citizen-participatory biodiversity monitoring in making Green Master Plan

KT & EdlAT N et RAR B
Keita ARAGANE ~ Miyuki MASHIKO ~ Akihiko NISHIMURA ~ Satoshi FUNAKUBO

Abstract: Municipal governments in Japan are recommended to put emphasis on the view point of biodiversity in the “Green
Master Plan (GMP)”, which is a basic plan for spatial policies for the parks, green spaces environment, and landscape. Since the
citizen-participatory biodiversity monitoring is expected to be one of the effective tools to enhance the feasibility of GMP in
biodiversity conservation, the authors discussed the role of the citizen-participatory biodiversity monitoring in the GMP by
examining the 38 plans. While it was found that a relatively large number of GMPs clarified the role of the citizen-participatory
biodiversity monitoring as a tool for public awareness campaign and biodiversity survey, few GMPs utilized the result of
citizen-participatory biodiversity monitoring as a reference for setting the goal of the plan. In those few cases, municipal
governments work together on citizen-participatory biodiversity monitoring not only with citizens, but also with experts or
research institutes to enhance the reliability of data. Based on the results, the authors discussed necessary measures to promote

the application of the citizen-participatory biodiversity monitoring to administrative plans such as GMP.

Keywords: green master plan, biodiversity, citizen participation, biodiversity monitoring
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