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Study on the road greening design for improvement of landscape 

and environment in roads 
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The road greening of Japan� 2007 

 
������ �	
�����  �
�  ���� 
Environment Department  Head  Masahiko MATSUE 
Landscape and Ecology Division ������  ����� 

Senior Researcher Yuko Takeda 
 

Street trees are effective on improving landscape, environment, and human amenity. In this study, 
we investigated about the rate of street trees planting, a road tree planting trees number, and tree 
name for the purpose of grasping the present condition of road tree planting of our country. This road 
for investigation is the Ministry of Land, Infrastructure and Transport, all prefectures, cities, towns and 
villages, a district road public corporation, and a road that a road relation public corporation manages. 
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Research on countermeasures for infrastructure damage by tree roots  
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Environment Department  Head  Masahiko Matsue 
Landscape and Ecology Division ������  ���� 

Senior Researcher Yasuo Iizuka  
�  

To examine effective countermeasures for infrastructure damage by tree roots, we conducted planting tests 
using the planting trees in Uminonakamichi Seaside Park. We also investigated street trees in Fukuoka city and 
found the tree species and the planting environment that most likely result in damages to the infrastructure by its 
tree system. 

 
�������

� ������� !"#$%�&
'()*+,+

-.	�/0�1234563(789:3;<= 

>?@ABCDEFG	HIJ(+�KL0.MN

OPQNR��(ST+OP�UV'(LJ ,W�

/(78+X�HYZ[�,60+
\]'�^_

��H`a'(TQ�/0 �12+bcd+efg

Hhi'(QQj� k�^_l=��()*+,6

0�U[�mno]piqrstu'(vw+xy

Hz{Q[��(S�

��� !��

|}~���� ��{N,60UV�H��'(LJ

+^_��H���+������+^_*HU�Q[

���QQj� ����+�1)����,60X�

��H��TQ�/0,60+
\]'�)�]^_�

�HYZ[LS�

����"��

#$����	%&�

#$#� %&'(�

���+�������+,W�/0��o�78H

��[��()�HU�Q[� �+UV�H��[�

�� mH�RLS�

�� m¡�  m¢¡+)*£¤N¥+
¦9:�

�����H��QQj� U�m§+ m¨©ª��

��jhi[�U�mH«¬'(­+®¯°±Q[�Q

0²QJLS�

#$)� %&*"�

³´µ��U�)*+«¬�

��U�*� ¶·+¸¹Fº+��o78H»T[

��(¼"{N)�Q[�½)�HU�*Q[LS�

´µ�1¾�^_l=¿À�ÁÂHÃ
lÄ��()*�

ÅÆÇÈ³Éo+Êµ�

ËBÌÈ³ÍÎBFÌÏGÐÑAÒ¾µ�

Óµ^)Ô�^_l=¿À�ÁÂHÃ
lÄ��()*�

ÕÖ×Ø@ÙÚ³ÛÜ+ÝÞµ�

�� ����

�
	



�
�





�
�
�
�
�

 

�

ßà´� ��U�)*+9:�

³Óµ,60U�+���á�� m�

âã+,60U�� k�^_l=��()*�/(

��oä+78Håæ'(LJ+UV�sK(S�+L

J ç��+}�2è<hi[�¶·+U�HéêLS

l<� �=<+U�+ëìÄQíN(îïs+ðñ3

sM(/� ò)��U'(�� mcóHyô³"´µ

[�  mH�RLS�

´µ,W&
õö+LJ+U��

Å,÷0�

��oä78Høù'(LJ� Ã
úûsK(,W

Hüo2s÷ý[�þ�'(³ßàÓµS�+­ ÷ý#

+�
Q���/0��H��³ßà½µSâã ÷ý+

U�Q'(,W� ,W�ý	AªHb
'(�l²s

�K(j+Q[LS²L ��H ',�¢�~
��¶6�



�

"´� �� mcó�á mßà 
�� ��� �� ��� ��� ��� 

!"# $�

%&�'()*+,-./,0
123450-./678�
9:;<=>?@@0�ABC
DE);FGHIJ

!"K $�

LMN!"O,PQ,<=�A
BCDE);>R@@8FGH
IJ

S�� $�

T"# K�

%&�'()*+,-./,0
123450-./678�
9:;<=>?@@0�ABC
DE);FGHIJUVW=X
�W�<Y�AZ[DE);
FG<Y=�A;\/6W]
^_WZ[HIJ

T"K K�

%&�'()*+,-./,0
123450-./678�
9:;<=>?@@0�ABC
DE);FGHIJ

S�� K�

`"O K�

ab*+,-�c01234
50*+/6=dLe78�
9:;<=>?@@0�ABC
DE);FGHIJ

`"f K�

LMN`"O,PQ,<=�A
BCDE);>R@@8FGH
IJ

`"g K�

ab*+,-�c01234
50*+/6=dLe78�
9:;<=h0i6W-�c
;jk3abOlmn$o@7<=
jkpm;qrstHIJq
rsti6;>?@@0�AB
CDE)8uvJ

`"w K�

LMN`"g,PQ,<=�A
BCDE);>R@@8FGH
IJ

`"x K�

ab*+,-�c01234
50*+/6=dLe78�
9:;<=>R@@0�ABC
DE);FGHIJh0i6
3abOlmn$o@;dLe7W
�AZ[yz{|;FGH
IJ

`"} K�

ab*+,-�c01234
50*+/6=dLe78�
9:;<=h0i6W-�c
;jk3abOlmn$o@;d
Le7<=jkpm;qrs
tHIJqrstpm0i6
;>R@@0�ABCDE)8u
~=h0i63abOlm
n$o@;dLe7W�AZ[y
z{|;FGHIJ

`"� K�

ab*+,-�c01234
50*+/6=dLe78�
9:;<=h0���6Le
0�3abxlmn#��@@=
�K�Ko@7W�AZ[yz{|
;FGHIJ�ABCDE)
N=j�Le0�pW>?@@=
��0-�c,�ABCDE
)012pW>R@@;FGH
IJ

S�� K�



�
�
�
�
�

�
�



�
	



����!"O�

����`"O�

����`"g�

��0��J

��0��J

��0��J

+,-./0�/�1�2304.5

678

9:

�;<=>>??�

@A>
B>>

@
A
>

@
>
>

@
A
>
C
>

B>
@
>
>

@
A
>

�/�1�2304.5
�;<=>>??�

678
B>>

DEFGHIJ5

KEFGHIJ5

+,-./0

9:

LM,4NMOKP

=
>
>

�/� �2304.5
�;<=>>??��;<=>>??�

678

9:

@A>B>>

�/�

9:

678

�2304.5
�;<=>>??�

�;<=>>??�

@A>B>>

@>
>>

B>>

�2QR4.5
�;<=>>??�

STUV

�2304.5
�;<=>>??�

9:

B>>

=
>>

STUV

�2QR4.5
�;<=>>??�

�/�
�;<=>>??�

FGHIJ5WX

�2304.5
�;<=>>??�

9:

B>>

�/�

=
>
>

678

�;<=>>??�

FGHIJ5WX

678

�/�1�2304.5
�;<=>>??�

@B>>BA> BA>
Y>> Y>>

C>
>

Y>>BA> 678

=>
C>
@
A>

=
>>

�;<=>>??�
�/�1�2304.5

STUV

�2304.5
�;<=>>??�

�/�
�;<=>>??�

@B>>BA> BA>
Y>> Y>>

=>
C
>

@
A>

=>
>

BA> STUV

�2304.5 �/�
�;<=>>??� �;<=>>??�

C>
>

Y>>

�/�1�2304.5
�;<C>>??�

�2QRZ[K\

678

�;<=>>??�

@B>>BA> BA>
Y>> Y>>

�/�1�2304.5

BA>

678

=
>

C
>

@
A
>

C
=
>

�;<C>>??�

C
>>

Y>>

�;<=>>??�

=
>
>

�2QRZ[K\

STUV

�2304.5
�;<C>>??�

�/�
�;<=>>??�

BA> BA>BA> BA>@B>>
Y>> Y>>

�2QRZ[K\

=
>

C
>

@
A
>

BA>

STUV

�/�
�;<C>>??�

BA>

C
=
>=
>
>

�;<@A>??�

Y>>

@
A
>
C
>
>

�2304.5

�2QRZ[K\

678 �/�1�2304.5
�;<=>>??�

�;<=>>??��;<=>>??�

�2304.5
�;<=>>??� �;<C>>??�

YYA> YYA>@B>>
Y>> Y>>

�2304.5�2304.5

�2QRZ[K\

678

=
>

C
>

@
A
>

�;<C>>??�

C
=
>=
>
> C
>
>

�;<=>>??�

Y>>

=
>
>

�2QRZ[K\

�/�1�2304.5



+�,HU�

Q[ Æ@A

H��L6è

<�GÆAs

�¬[LS 
Ë,W�ý�

��o+!

·ä+,W&� � � � � � �


Htu'(� � � � � � ßàÓ� ,÷0�

LJ� �8

o³	Aª2µ

Hb
[�o

i{��ý'

(S�ý'(

�l� "�

�&
'(,

HU�Q[L

��

��Q��� � � � ßà½� �GÆA����

²s+,WH

�ý'(LJ

+��

��+¸

¹FºQ[LS

,W�ý	A

ª���<=

��(���

� ���� � � � �

sj !	A� � � � ßà"� ,W�ý	Aª�

ªè<#� 	${ì}%²s&�&'K(3 âã� 

 m(�)ê�*+{Nt,Hz{Q'(LJ ,6�

	N¥s��<=��( !-./0C!?C�C¨A

C-1+t,	Aª³2~�� ÆA3G4WµHÓ567

s8�[L³ßà"µS67�8�'(i9� :;[2

+­� <Î3=>��jÓ53=>%TQ�N�Qé

ê 67(TQ�/0xXNt,H?(TQQ[LS�

Õ,W@A�

,WHf?{�@A'(��3K(Þì�� @A[

L�vB��8o³	Aª2µs@A1H�%(S,W

@A	AªHb
'(�lQCD����� ,W�ý

	Aª+���E\� �l���

�� Q[ F�GHI

J+CDH®E� KL @A�	AªHb
sM(F

M�

��Q[LS²L b
+CD����� N!��

@A'(CD

H9:�ìO

Ä�b¬[LS

,W@A	A

ª+��� 

®P{�,W

�ý	Aª�

��<=��

(��QQ\� � � � ßàR� ,W@A	Aª�

j+38�sM(Qéê<=(3 âã� S��+x

XN��HxT'(LJ "#3NJ<èss U03

J% /0VWN	AªH��(TQQ[L³ßàRµS�

Óµ,W&
XYxZ+LJ+U��

Å^_®[+\.�

� ]^N^_

®[H\.'

(LJ |#

¿ÀH_0`

[�^)ÔH

\.[ �+

CDHGHI

J'(TQ�

/0,W
¦� � ßàa� ^)Ô+\.³GHIJµ�

CDHxZ'(³ßàaµSGHIJ� ,W@bN<á

�,WXY+xZH�L(z{� cd{�,÷0�e

+fg,WÃhHi[ ,W�/()*�4Hfg�x

Z'(TQQ'(S 
P�� ms� ��U�!+jkGHQ��^_®

[lmQn<[ o+GH�@AÌp-³qrðs¸
sµ

Htuvwx[�:;'TQ�/0 -±eHyR�f

g+,WÃhHi'TQQ[LSIJ+�l� ,W�

ý	Aª+b
�l³��

�� ��

��µQQ'Q[LS�

Ë��o!·+,W@AXYhz�

,W&
X

Y�õ{3K

0^_®[+

\.3|}~

sK(Þì�

� ¿À��

+!·�,W

@A��®[

Hhz'(S� � � ßà�� ,W@A��®[�

,W@A��®[� ,W3&
[�j,W3
¦sM

(�eQ��HZ4'(TQ3sM l<��602+

78HÃ
lÄ��¿ÀQ[�+�4��jxZsM(

®[�sK(³ßà�µSb
+�l� ¿À"#·¸�
��

è<GHIJ�l²sQ[LS 
½µ�� m���(�����

� �� m���(�����z�¶·+Q�0sK0 

â¡+�����/0ò�,60U�m+��HxT'

(S�

Å,÷0�/(���

� ,W+÷ý3)*
¦���'��HxT'(S�

Ë,W�ý	Aª+b
�l�

d+b
�l+���/(,W�ý+������x

T'(S²L )��/(��jxT'(S 
v��

���"#�Ãh'(,W³,6078+¢��

ûµHt��l�

v��

���78H��'Qéê<=(,W+\.H�



U{��u'(�l�

Õ,W@A	Aª+��( 
� 	Aª�/(,W@A+}~(HxT'(S�

�^_®[\.+��(�

� ^_®[H\.[GHIJH��TQ�/(��Hx

T'(S�

�,W@A��®[+��(�

� ¿À·�b
[L,W@A��®[+��HxT'(S�

���U���

�  m¨©ªH�a'(TQ�/0 ��U��H��

'(LJ+®¯DA¹Q'(S�

"µ��U�*+ m¡+
¦9:�

� �� m+X �~¸�N<á�¸�Q[LLJ )*

}
2+£É��u[��LST+LJ  m¢¡+


¦9:+�	����� ��N9:HxT'(TQ�

sMNèRLS�

Rµ m¨©ª�

�  m¨©ª� òU�m��][Ln�� ]¡¢£

± �±�2è<)*~PKL0+ m¤¥Hhi[L

³"ÓµS�

� Kj¦¥§RL+� ¿Àm¨QGHIJH�O��

,÷0Q,W�ý	Aª+b
+;H�RLBÌÈ³©

ª´µ+ ~¸«


 ¬­P³ m®
 ��µsKRLS¿À

m¨H��¯+lm�BÌÈQ'+ÆÇÈ³°ª´µs

�  m®
��sK(�j±O<�¸¸«


 ¬­PQ.

F�²)[LSl<� ,W@A	Aª+b
QGHI

JH)ê(Q�³«


¬­P³ m®
��µ�NRLS�

� ^Ô�^_l=��(Ö×Ø@ÙÚs� ,W�ý	

Aª+b
+;+´ª´QGHIJj��´ª½ Q\

vws,W�ý	Aª+�l3íN(´ªÓQ´ª"3

Q\µ¶�NRLST=�´ª´Q´ªÓ�����O

=(|#¿À+øù3 ´ª½ ´ª"s�^_®[H

\F'(TQ�/0|#¿ÀH_0`[�[²�LJ�

ù·+��3N%N(TQ�/(j+sK(S,W�ý

	Aª+b
+;+´ªÓ³¸¸«


 ¬­PµH®P�'

(Q ,W@A��®[Hhz'(TQs³´ªRµ

�
«


 ¬­PQN0 l<�GHIJH)ê(TQs

³´ªaµ~¸�«


 ¬­PQ²)[LS´ª���1)

H¹¬[�ºÎ�Ý%,W@A��®[Hhz[Lj+

sK(3 ~³¸«


 ¬­PQ®j»¶Nj+QNRLS�

Ó¼,÷0)*+�����

Ó¼´� ��vw�

� ���+�������s�,W+,60�/(��

o78+UV�Q[� 78úûQNR��(,WH÷

ý'(½,÷0¾3�O=��(S½,÷0¾�/(U�

��])*�¿ê(À��HYZ'(LJ T=<+)

*����)*
¦9:],W&
9:2H��[LS�

Ó¼Ó� ��Á��

� ��U�*QNRL,÷0+X dg�Â�3Ã��

sKRLLJ {~�¡+,W9:QNRLS²L �

�U�*3ÄN% ÅxNÆB�x¬sMN�j++ 

ò)����(78+Ç�Q�+�û�����¶·+

Q�0sK(³"½µS�

Å�,è<+ÈLNÃ,� âã+��s�xTsM� 

��<%Âq{�jÄN�j+QÉÊl=(S�

ËËv ¢�~
��¶6+��,è<¢�~

��HÌê(

/�N.�,s� ÈLN�,+Ã
3&%xTl= 

T�[L��è<.�,s�Ã,3ÍÎsK(Qéê<

=LS�

ÕBÌÈ 	GØÏ Ö×Ø@ÙÚ ÌÑÐÑÖ0+,

÷0s� ÒÓNüos+÷ýQ÷ý#ä=ÔÕì%+

Ö×H�R��0 ðñ{ØeNÙÚ�HX [L+�

U[ ÛGÜGs�Ý�ÏGÐ+CDs�K(30ÞA

GßAs+÷ý+;+9:sKRLS,÷0~�àád

s� ÷ý#+âiQÃ,9:Q+ã±����� B

GºC 3ÄN%Åxs�N�TQQ )*+S(�/

0íN(TQ3¹¬l=(3 

xT[LCDs�ÅxNä�T

J<=NèRLS�

�Ndgs�,÷0H�R�è

<+à�dY3å�TQjK0 

)*
¦+��'��2�Åx

�xTsMN�LJ â¡+�

����/0Ã,9:],æ=

2+9:HxT[��%��3

K(S�

 
]$����^�_`���

]$#� ��'(�

� Ã���X [L�+���

�������(78X���

+Á�� ��ç����(�

1)2s+78X�H)ê(T 

"Ó�  m¨©ª+ðñ 
��

��
�

��
��

#���:
0����

*+0���
���

�AB
C0�U

�AZ
[0�U

qrst
�AZ[
yz{|

#���:0
����3�7

!"# $�
R�
3 67

¡$@@��
3%&�'()7

?@@�� ¢< ¢< ¢< KK�@@@

!"K $�
R�
3 67

¡$@@��
3%&�'()7

R@@�� ¢< ¢< ¢< #£�@@@

S�� $� " " " " " " "

T"# K�
?�
3 67

¢< ?@@�� ?@@��
¡$@@��
�U?@@��

¢< R£�@@@

T"K K�
?�
3 67

¢< ?@@�� ¢< ¢< ¢< #K�@@@

S�� K� " " " " " " "

`"O K�
£¤K�
3�u7

¡$o@��
3ab7

?@@�� ¢< ¢< ¢< ?¥�@@@

`"f K�
£¤K�
3�u7

¡$o@��
3ab7

R@@�� ¢< ¢< ¢< oK�@@@

`"g K�
¥�
3�u7

¡$o@��
3ab7

?@@�� ¢<
¡$o@��
�U?@@��

¢< ?¥�@@@

`"w K�
¥�
3�u7

¡$o@��
3ab7

R@@�� ¢<
¡$o@��
�UR@@��

¢< oK�@@@

`"x K�
¥�
3�u7

¡$o@��
3ab7

R@@�� ¢< ¢<
¡$o@��
�UR?@��

¥@�@@@

`"} K�
#K¦?�
3�u7

¡¥@@��
3ab7

R@@�� ¢<
¡$o@��
�U?@@��

¡$o@��
�UR?@��

#K$�@@@

`"� K�
#¦��
3�67

¡$o@@��
3ab7

R@@�� ¢< ¢<
¡$o@@��
�UR?@��

#£K�@@@

S�� K� " " " " " " "

�
	



�
�





�
�
�
�
�



 

QHz{Q[� �1��

�(,6078H»T[]

'�)�HYZ[LS 
��� ����HU�

Q[� �1)piè2ä

+Ý�ÏGÐ�/0 �1

)+N:����YZ[L

6s N!��HX [LS

���z� ÅÞé Ë7

8H��[��(U�)*

³)�vê9µ Õ^_��

³^)Ô+ê9 .Mlµ 

�789:³78+ë�v

9:2µQ[ N:ßàj

ìJ�hi[LS 
]$)� ��*"�

��+Á� c ¸³ +1

ívîY³®
{¸¸ï�µ�

��� c~��+�1)H

U�Q[�,609:HY

Z[LS��U�)*+ð

 ��«
��PsK0 T+

�5,60783TJ<=

Lj+�~«��³P+�¸ñ�s

Q»�òìsKRLS�

� ¶·� 78�û§+9

:H²QJLS 
Å)�ó+ÆB�

)�ó+78ôs� Ö

×Ø@ÙÚ³¸³ñ�õµ3Kj

»% d�sßöF÷	ø

³¸�ñ�õµ Ì©øù³�
ñ�õµ 

F0úÚ³��ñ¸õµ ûüù

³ �¸ñ�õ µ � ý þ Ï

³�¸ñ³sµQN0 T=<

+)��Âq|�³�¸ñ�õµ

/0ðô3»% S�Ö×

Ø@ÙÚQßöF÷	ø� 

¸
s¶6Q���»èRLS

T+�5�ýþÏ¶`+)

��BGºC jK(ë�

K0 ,60H»T[]'

�ÆB3TJ<=(Qéê

<=(S�

âã`al=L78*+

,W�� ½F0úÚ��,

�¾ ½�ýþÏvÌ©øùv

Ö×Ø@ÙÚ��Y�¾ 

½ûüù��|,3Ãh[

]'��,�¾ QîesM

"½� ,÷0¡+,W9: 
�� �9:0�§ �¨0�A©ª�§ � 

��


>«?¤£�
¬«#¤$�

�­�®¯°±E²³
W-.U´��µ
8=>#¥¶K·W45
¢V�W¸¹pWº
»;�¼<Y~Ip
mW½~Y�9:;
<�¾08�IJ

¿9C�NÀÁ=�9:Â�µ0©ª
Wº»;ÃÄIÅ,NÆÇ8È¢ÉÊ
�J
¿9CËÉV0Ì�NÍV´Î=Ï�
ÂÐÊY~I�ÂÍV´�J
¿qr0�§WN=�Ð´,¢IÑv
¢ÒÓ3ÔÕÖt×7NÍV´¢ÉÊ
�J
¿�0Ì�N=9CËÑ:Ø´�ÙÚ
8ÆÇU´�J

D¯�Û

>«##¤o�
¬«@¤?¥�

�­�®¯°±E²³
W-.U´��µ
8=>#¥¶K·W45
¢V�W¸¹pWº
»;�¼<Y~Ip
mW½~Y�9:;
<�¾08�IJ

¿9C�ÂÀÁ=�9:Â�µ0©ª
Wº»;ÃÄIÅ,NÆÇ8È¢ÉÊ
�J
¿9CËÉV0Ì�NÍV´¢ÉÊ�
Â=�ÂÐÜNÆÇU´¢ÉÊ�J
¿�0Ì�N=9CËÑ:Ø´�ÙÚ
8ÆÇU´�J


�����

>«¥¤o�
¬«@¤�?�

ab*+ÝÙÞ0
ßà-�cW-.U
´��µ8=>#¥¶K
·W45¢V�W*
+ÞWº»;�¼<
Y~IfËW�<=�
9:;<�¾08�
IJ

¿9C�NÀ�áâã�8�Ê�Â=
�äÂåÄIQæNÍV´Î=�9:
Â�µ0©ªWº»;ÃÄIÅ,N#
¶çèé8NÇêV´¢~J
¿9CËÉV0Ì�NëÉWÍV´
�J
¿Ì�<��N=ì#áKíîï=�U#
áRíîï,=ðñWòU~¾08�Ê
�J

�±óô
õ

>«?¤��
¬«@¤�@�

ö÷Ù³0-�c
W-.U´��µ
8=>#¥¶K·W45
¢V�W¸¹pWº
»;�¼<Y~Ip
mW½~Y�9:;
<�¾08�IJ

¿9C�NÀ�áâã�8�Ê�Â=
�äÂåÄIQæNÍV´Î=�9:
Â�µ0©ªWº»;ÃÄIÅ,N#
¶çèé8NÇêV´¢~J
¿9CËÉV0Ì�NëÉWÍV´
�J
¿Ì�N=ìRáoíîï=�UKáoí
îï,=ðñWòU~¾08�Ê�J
¿Ì�ÂÆÇU´�9C�N=ì#@í
øù0¾0ÂúÁ=ìoá�í0�8N
Ì�ÂÆÇ8È¢ÉÊ�J

û¯ü¯

>«¥¤o�
¬«#¤K@�

ö÷Ù³0-�ý
W-.U´��µ
8=>#¥¶R·0st
�þ8=�¸ab¢
V�W45Wº»;
�¼<Y~Ipm=
�¼6Ë��W½
~Y�9:;<�¾
08�IJ

¿��<�9C�N=ìK�@��,kã
�8�Ê�Â=�äÂåÄIQæNÍ
V´Î=�9:Â�µ0©ªWº»;
ÃÄIÅ,N#¶çèé8NÇêV´
¢~J
¿9CËÉV0Ì�N^êYúÁ=ì?
áK#íîï8�U#@@��øùW��
<Y�:=h0�¾KR�øùÍV´ð
ñW	
¢���8�Ê�J
¿9CË0
mÂ/�ËW��<Y
~�Â=hÅÉV0Ì�NÆÇ8È
Î=�Y/â80Ì�8�Ê�J

�±�	

>«#£¤@�
¬«#¤o@�

\¹³0-./W
�¨U´��µ8=
>#¥¶R·0st�
þ8=�¸p¢V�
W45Wº»;�¼
<Y~Ipm=�¼
6Ë��W½~Y�
9:;<�¾08�
IJ

¿��<��Nì$Kí0�8�Ê�
Â=�09C�ÂÆÇ8È¢ÉÊ�0
8=�9:WÑI�µ0©ª�0º»
N�ÆW8È¢ÉÊ�J
¿��HI�����µ0��ÉV
HI,=�9:WÑI©ª�0º»N
�é�8NÆÇ8È¢~J
¿9CËÉV0Ì�N=�ÁÍV´¢
ÉÊ�J

h0�
�ùÂ: ���´ �ùÂ: ���´ h0�


����� �?¤R# £o# $R# o£¤$� K¥� #o$ R?$ #$ @ K
� ­!D" �K¤$o#� K?o #o@ o?¤?� oo ?$ #R@ o @ @
�&"$ �o¤##� ?RR Koo $@¤R� #�R £� #£R R@ K �
­õ%� �##¤oo#� #�R£K $¥£ R?¤K� K�£ K?@ R£$ RR @ #o
&'$ �$¤#o#� $?K #?? Ro¤¥� #@@ ?@ #o$ R@ @ @
%()® �@¤¥o#� �$ R@ Ro¤£� KR # R@ £ @ @
*¯$¯+, �#¤$o#� Koo £� R@¤?� ?o $ ?# @ @ @
)��-. �?¤#o#� £@£ #¥£ K£¤¥� ##R ?o #?� K¥ @ K
/0D �K¤¥$ R@@ £o Ko¤@� $$ #¥ KK @ @ #
1­�¯2� �@¤R#� R? � KK¤K� £ @ � @ @ @
�±óô
õ �#¤Ro#� R£¥ R$ ¥¤@� £ #o #R o @ @
3()"$ �o¤#o#� oK$ $o �¤?� #R #@ RR $ @ £
D�)ô®/ �K¤£#� Ko£ # @¤$� @ @ # @ @ @
45�*)õ"$ �@¤o#� K� @ @� @ @ @ @ @ @

õ"$ �@¤$#� R$ @ @� @ @ @ @ @ @
'�2�D �@¤K#� £ @ @� @ @ @ @ @ @

6 �o#¤?o#� ?�@¥$ #�¥?£ RK¤R� #�#¥o £R@ #�oR# #o£ K Ro

��7
89:
3;7

89�<
3�7

���<
3�7

��
3#�7

*+ 45
89�§

""� �1)+,60X�9: 



@

K@@

$@@

?@@

�@@

#�@@@

#�K@@

#�$@@

#�?@@

�ùÂ: ���´ �ùÂ: ���´

45 *+ h0�

Ì
©
=
�

 
?´� 78ê�ó+Ã
m  

@�

#@�

K@�

R@�

$@�

o@�

?@�

£@�

�@�

$� o� ?� £� �� ¥� #@� ##� #K� #R� #$� #o�

�>

8
9
:

?Ó� )»ó+78ô³6�³�µ 

@�

#@�

K@�

R@�

$@�

o@�

?@�

£@�

@¤R� @¤o� @¤?� @¤£� @¤�� @¤¥� #¤@� #¤#� #¤K� #¤R� #¤��

?�

8
9
:

?½� 	
ó+78ô³6�³�µ 

@�

#@�

K@�

R@�

$@�

o@�

?@�

@¤#á@¤#o @¤#?á@¤K@ @¤K#á@¦Ko @¤K?á@¤R@ @¤R#á@¤Ro

@>AãB-�¡

8
9
:

 
?"� ^_!FQ�»¢�+òì���(78ô 

³a�½)*,W?
¾µ �Y�H�qQ[L,W�/

(783&�Á�QNRLS�

Ëv 783�<=NèRL)�Q[�� ü�3Ú

	 Ö0øù �?@�ª0øù3K�<= 	�ªÑ

Ï¨+78ô³
ñ�õµjLèRLST=<+)��.�

*QN<N�TQN¥+i9è<783ÄNèRLj+

Qéê<=(S�

Ë78ê��

78ê�� ��+�603Kj&% d�s¿À#+

�60v¿À#+�áò=v��+�áò=+�QNR

L³?´µST=� 78+Ã
��H�+²²��[L

Á�Q�ê U�Q[��^)Ôs+UV3Kj�²=

(QT�sK(S²L ^)Ô+ê9ós� ��Ô 

¤�Ôs78ô�ä�NèRLS�

Õ)*ê9ó+ÆB�

78ô3�
sHÌê��(6�³)����� )»ó

sðñH�RLÁ� )»�����(78ô3Kj»% 

d�s�� ��+�QNRL³?ÓµS	
ós� 
ñ¸�

sKj78ô3»% d�s~ñ
� 
ñ��+�QNRL³?

½µSºèQj�ê93.M%N(��=�78ô3»%

N(Q��Á�s�N% ÍÎN
¦� ����,6

078HÃ
[]'�ÆB3N=��LS�

�^_!FQ�»¢�+ã±���(ÆB�

78ô3�
sHÌê��(6�³)����� ̂ _

!F³�1+!ývBQN(å"+
lµ�U'(�»

¢�+òìH�a[�78ôHðñ[LS�+Á� ^

_!F�U'(�»¢�+òì� T+òì3.M%N

(��=�Ã
'(,6078ô3»%NR��0 T

+#3 
ñ¸~ ¶6�N(Q78ô3 �
sHÌê�»%N

(ÆB3$l=L³?"µS 
 
a$bcdcef�gh�

� P������� ��{N,60UV�H��'(

LJ+^_��H���+������+^_*HU�

Q[�X [LSâ¡� ^_�����(����+

LJ+����H%�[�X '(��3K(S²L 

����+�1)����,60X���H��TQ�

/0,60+
\]'�)�]^_��HYZsMLS

l<� ,60X���H¯+!&����%�'(T

Q�/0 ,6078H»T[]'�)�]^_��H

Å<è�[��%��3K(S 
 
'(é)*+�

³´µ,-. )*,W?
 /)0È12 ~�³� 



�������	
���
���� 
Research on countermeasures for damages by tree failure in typhoons 
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 ��� �� 
Environment Department Head Masahiko� MATSUE 
Landscape and Ecology Division ����� ��� �� 

 Senior Researcher Yasuo� IIZUKA
 ��� 
�� �� 
  Researcher Yosuke� NAGAHAMA 
�

Typhoons often hit Okinawa, and a lot of trees in Okinawa are damaged by typhoons. In this study, 
we investigated the causes why those trees had been damaged by the typhoons, and the growth of 
root system of planted trees in Okinawa. 
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