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�~� TY01�(�/B/F��~�ÒpqÓ«�� TY0��fpÒI�?�o

��&�' YÐL&tr(þ�Å\�US (ls&TU�ËçfYpÒÓpqÝÞ

FXu&¬!��,TY01

[��	ls>�àÊ]

��	ls>�àÊ.�þ���û&<ç0��>�û�<3=� /0Y���

�û&<ç0��>�û��Y���gh�ë� (2HF>�û&Ãz0|Î~
��|

&�ls>�5FÈ�~�\à�m;noFXu��\¡¤�Ó7���7¢¥ÝÞ�S

Y(ls£¤½¹º»¼�F`¤�'°��ûÄÅ\¯F
�Xu�fú��	&<ç0

��5ghklm;noFpq��âz1
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[����TQ°v�àÊ]

����TQ°v�àÊ.��¥TQ°�SY(�°�f@=�Ám4Ô»�m6�

�SYT���«ÓF��	� TÅ¥ TY$���dF�Ïls´ü�<3=���

��pÒÓ¦§.Fls/�;I�Efú�|Y�21 ©ª;¨&�3�f0��F'(f

���d��	F×t&zkz01

[��	���SàÊ]

��F��|�F-H./0¹º»¼�&Ã ���	���SàÊ.����¹º

»¼�F-M�� T�Ó T?�&�ÓF¹º»¼�F�¨Pò� TRS �Á D

A���S (' Y��|�&Ãz0
�Xu�|�1©&�¹º»¼�7ls²³F

-HFª»�m6�� TF·¸u�01F
��� T��¦F��FuW&zkz01

[��	����àÊ]

��	����àÊ���¦§F���d7«1d�d&<ç0��01&30ls

¬�<3=�ÓF(NF¬ÝÞXu]���Ïls¼?��·¸®�RSz0ÏÂ�

 »��°�·¸Ì�RSz0��·¸u�01@a�� T���«ÓF��	���

¦�¯· TY$°±&<YT�3�f0��ls&Ãz0÷9�xÝ ��(�ÓF�

��dFµò~RSM��x� TY${�&34�21©ª;¨&�3�f0��F'(

f���d��	F×t&zkz01

2�2�2 R(STUV��

2/2/2/1  MU»���]Y²MUÐ�a
[23]

MU»���]ê�7����ÂÐS�5»���³Middle and Upper atmosphere radara

�´µ¶·µ Y²¸FY² MU Ð��&)*+,(/B/Íé�F�ÂÐS�5

»���./01�2 2 kmF±÷	Ë��2 500 kmF����Â(�	7��	)&Y(

0�ÂFðV��Âkl�Ðz01^_ 59#(1984#)F~"ç��OP>?RS&Ý+

,����Ói��Â��7�ÂÓi��¹F�7��Ói���Â7�É������

�fú��fàÊ&Î(rT�$F"J�()T�(1�(º#Y² MU Ð�&�$

FÃøÐâ*«õv HH/01:; MU »���F'°e½¦§Ðâ*�-�»

v+��{,F>?RS�ÄÅ �'(fÐ°wXuF���»�v��� TFu

W�WrTY01�(;ùz03�&�!" 17#2&>?RSFPQ¤«;��E (1

[6)7)8]

� Y²MUÐ��´µ¶Y²¸FP���&/4�^_ 57#2&X)+,(1Ðâ

*Fêë�fz¶MU»���¿��5/�nº/» �8£(�¥!Fê�7����

ÂÐS VHF�»���./4�^_ 59#(1984#)&~" (1MU»���Fé�FH
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o��/�nºÅÉ&ý4îç(�T 475 ¢F�5¨ØòÍeY°���¼Ô��.ó

%z0{�&34��¥.½�o�û��£��(/�nº�à§ TiSz0{�«.

�01MU»���FO¾�W 3&äz1�5�Â»���� TF¿2©À. 4Á5Â

�FD=;´«��¥&½�o�û�Ãz0/Dn��7�C���7/» 7/�n

º�8£��(/�nº½Ä��+¹/FV����¼Ô��.)Od�.�0ÅÆfm

;no�frT<4�{,��Ç (±e©À�-F�±e�Â»����PQ~f

���ÈTY01MU»���&î�â*� T�¶v�d9��Éim;no¿(!" 4

#2)�¶�¥Ê2»���ó%m;no¿(!" 8#2)«Ø�+,�Ð°eFS¾û(�

WrT�(1!" 15#2&¶MU»���Ð�¤m;no¿«Ø�+,�ÍeY°7

/�nº7Þ�û�FËÌF�å«W,0��¬&��dÌÍ�=¦��ÌÍF»��

� I�B�<Ð«Ð�fr(1{F' Ym;no&3rT�' YÐ�^FX

u�+f0Ð9��Fñv&30���Â��¦Fxy«�D+,TY01

Y² MU Ð�&�>?RS�F(NF
�Í�
YÍ�ÎÏ6)fú«/4�RS

�ËFO°w@F¾ÏÐ�½�
�uFXÑfúFÒ¬T,TY01�(��FÐ

â*«)*+,�>?RS&Ý+,TY01¶£·¶Â¦�>S5Â�»���¿�5

GHz<3= 14 GHzFÂ¦��F���SYTÓÔ�Ð �ÓF�2ÕË��FÖÓ×

Ø@�Oz0¬F./01�(¶��	Ðâ*¿(/ ÀH{�9)�Ù��F���

Úi&ÛÏ()����ËFRÜ��´ü T�É¸2F�2àÝ�Ðz0â*./

01¶=BÀ{�9¿��5Â�&Ðâ*�ý4îçTæ� ��2 30  kmîºç

åFÂÞ7Âk7ß2àÝ�Oz0�~.SY,01+&¶�(Ðâ*¿½¶Ö

Ó�2T¿(�¿2þ<Ó\T)&30�(FÂÞ7Âk7ß27®û7®¥7ÖÓ\F?�

O�¶Â�01eYâ*¿�SY(àF�ÍàÝWFv�dýÈ¬de./01!" 11

#2¶»���7= ����Tm;no¿�Ø� T�ê��Â�=å��	FÐ

òó��¤ �}á~fÌ����Ð«Xâ TY01(W 3 &= ��ÐF@É�

äz1)Y²MUÐ�&�©&MU»����^?Ðz0�5»���]å�±÷	

»���(LTR)�4K�»����å��	@A�_ =»���(LTPR)a½��ÂÌÐ

â*�RASSSr�uÜâ*fú��FÐâ*«\õ T<4�P�F�ÂÐF-�K

L�frTY01:;{,FÐâ*�US (Uuf>?RS«�D+,TY01

 [>?RSFÔü]

MU»���FðS¶MU»���ÐOP>?RS¿&3rT|Î,TY01«³F

-ã#d 2d./4�Z�(479$)�;�(1073$)&ÎçTv6 TY01�ã«³

¶MU»���>?RS��	
u¿&3rTð+,�Ð;|BÔ�»«µO+,TY

01ÓFðS�d#dä 3,000�dç(./4�ÓFÕÖ~ðSPQ~&¬�$��+

,TY01Lå«³�ðS�dFä 60%ê�7å��Â
�&�T,�40%«��	7

�	Ð�»����SÝÞXu&�T,TY01'æ+,0Ð¯ú�d«>?RS

Ð&Ýz0{�F.�0�T�dF 2çç(�f0(N�¶�Â	¿<3=¶��	¿F
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Ó,�,�±��z0��~Ð�O�~&)çT��èF
�«³«?���Ð9�

��>Sz0M.v6+,TY01�(Ð�d�¡L~&§4�T0¶�é�ê��Ð

¿¬|Î,TY01{,�.F>?RS«³��Ð�dFÄ��W 4&äz1

!" 17#2ËY²MUÐ��=MU»���F>?RS«PQ¤+,(1{F(N

!" 16#2êËMU»���>?RS��	
& 2�FPQ	
(/�¿ ë�)��£�

PQ>?RSv6F_I�|rTY01!" 17#2;�&�ã«³ 2è(�=�;�ìí

Ë 1è�H).Xâ+,(PQ>?RS�!" 18#2&T 7è(�=�;ËZ�7

;�� 2è� ��ËZ�7;�� 1è�ìíË;� 1è)&�� (1:;¬PQ>

?RSF�»�ÅNT|$1

¶MU »���Ð9��:�;>?RS¿&3rT�1991 #234��d&ñv+,

(9��FRS«ÅN,T�(1{{.Ð9��F�Ï����«|rTY0��

Ð&HYTÐ;iÏ&�ÓF�FÐ&HYT 1 #��° (9����>?R

S&Ýz0{�� TY01eîî�� �Z#2ËFï®«³&HYT 4 $Ë

ð 3$��d�z0# 1dF-ã�|rT�(1Ð9��F-�9�;D/» (&

W 3 Y²MUÐ�&)*+,(MU»���O¾(ñW)�= ��ÐF@É(òW)

àï+,T<4�À�= �7/D�;«de&frTY01�\FÀKBº»9���

RSz0(N&�
��&�� Tn�@ÓF�¦F�¼�«�3./01ç(F3�

&°ó 15 #d&Î(rTï®v6+,T�(}>?RS�A�!" 18 #2Ë¶�

�	9��:�;>?RS¿&uW~&��+,v6+,0{��f4�9��:�;R

SF(NFeî�9��FýÈ�RSãäfúôõOTF�à�ö�oê�B�RS (

À�= �Éi&�| Tv6ê./0(http://www.rish.kyoto-u.ac.jp/dbhs)1
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W 4  MU»���Ð>?RSFÐ�d�=«³�F#.Ä�

2/2/2/2 Ü×����TQ°v�â*(A-KDK) 
��@=�Á����7ê��ÂêF��w�FTQ°v�&30
��ÄÅ+�0(

N&�OP>?RS)8� T!" 4#2&����TQ°v�â*(KDK)�!" 10#2

&Ü×����TQ°v�â*(A-KDK)�)* �!" 5#2Ë{,�SY(>?RS

�|rTY01!" 15#2& A-KDKF»��»©'�|Y�512GBF>�5�<÷�

128 ;�=�@A�56�=FÊ2�¥FQâ*�êî� (����TQ°v��Sm

;no&30>?RS�|rTY01�(�^_ 62#2çÖ��5TQ°����&<ç

0TQ°v�
��FRST�R�#øz0M.ÓF>?RS
��~ù T�TY01

{,F>?RS�8#OPË
�«³�-ã �����TQ°v���	
u.

ð Tðñ	
u.LåµOF(�v6+,T<4�8# 40èZ;F
�«³«Lå+

,TY01

�

���

����

����

����

����

����	
� ���	
� ��
� ������
� ��

�

�

��

��

��

��

��

��

��

��

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000  2001 2002 2003 2004 2005 2006 


 � �

��


���

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  2000 2001 2002 2003 2004 2005 2006 

��
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A-KDKm;no����&Ãz0TQ°v��Sm;no./4�CPU�d�=�<

÷FRS&��fóú�)ç�&�5TQ°����..�fY��d�°�TQ°v

��|�{�«.�01}>?RS.È,("JF�$��ÞIF� T-Á+,T

Y01�(�
�"JFuÁF�� T�#28& KDK m�*B+o�XÑ TY01

A-KDK�SY(!" 18#2FíÁ~f
�� T���ÏÂ	FxyÍ.Ð+,0@

=�Á�V7ö ;=�¼����=;æÜ&Ãz0�"°±�<3=ö 5;=�¼�

��V�F���S&30�¹º»¼��É�¥I�?�oF´B«û),01H&Z

�F�"°± 40#�Fü�+,T�T<4�:dF�°�TQ°v�&34©À.ýN

T�wz0{�&"þ (1

AKDKä 40F
�«³«Lå+,T<4��>�ë�º5E��D�� T§4�

T,( CPUd�.�°�TQ°v�Fv|«î�de./01-�&���F>�ë�

Få.Ê2TQ°FzúTF CPU����»��+�0{���./0«�!� T 70

Ë 80%F�Y CPU��Ö7��Ö�àr(ðS�|rTY01�(8	$/(4FB6

�
�v|�¬��è/4�CPU �dï®�'æz0
�«³¬�è/r(1(´���

dFDÏÔ�B6�F�Y&HYTþV~&±Éz0{�«��./0(N�]� 

TF±É&fþ0�È��ÓF\J�-�F>�ë�&�VF�«�ËçT �r(1

>�ë�&/@K|�m6�FÊ2¤ÕÖF34-�Fû(��z��¬&�ïit�

 T¬�:#2F���{&34�ÕÖfðS��� v|z0PO./01

�
�����F��	
�<»�@«�#Xu T�(�Ï�Ém4Ô»�m6�

���(KEMPO)&30��ÏÂ	@=�Á�ÏlsFm4Ô»�m6�
��êî& T�

P�F����&Ãz0TQ°m4Ô»�m6�
�FKL�frTY01:;¬Ë�®

�}>?RS�©&uW+����@=�Áls½����Âls´ü&�£���·¸

u��(SPS)fú�����S½01fú����òlsF/�;I�EfúvS~f��

��&Ãz0TQ°v�¬ÄÅz01{,&34���	FêF��	�Ïls&Ãz0

TQ°v�
�KL� TF¦§�J(z��¬&���
�àÊFuW&xy TY$1

PQ>?RS&Ã T��Fâ*RS5>?RS
���Y�º5E��D��&

30TQ°RS�Y�±á(�º5E��D��ÔKn�&HYT�àSM����3

«/01{F(N�P���N(
�«³F-�-ã��./01w��.�%}.

��7
���F/4��H>?RS��	
«Ä�.�0�P�
��&± T���

«/,·%}�«
�íÁ�F«³&<YT
�à���Y�M.�ã T¬Y���

	
u.«³ð_F(�Lå+,,·>?RS
�¦F�� d A-KDK�º5E��

.RS T¬�M�ý0{�«x�+,TY01{F3�f|�;«/,·�vw~&

eç�,(Y��£01

2/2/2/3 Á DA�¹º»¼��Ív�â*(METLAB) 
Á DA�&30¹º»¼��Ív��|�(NFm;no.�!" 7 #2&����

�7À�7¹D�»�;]COEa&30ÜØ~
�)8�]� T�°�v�6)¶Á 
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DA�¹º»¼��Ív�â*METLAB (Microwave Energy Transmission LABoratory)¿«)

*+,(1

}m;no���!Á DA�&30¹º»¼��Ív��[O�ËHÕÖ~&|�

(NF¬F./01m;noOò���~&9(�þ��d./4�Á DA�&± 

!RÜ.��(��¦FæÜ¬fY¶��"Í¿�v�T\JFýÈ�=��"Í��°

wFó%�|�¶TÍ¿�ÓF��&K*+,0¶Tm;no¿��=�hÃZF¶°

#Í¿�Ëf01�$�!��ÛÜò(1 W/cm
2ç()�K (��"ÍF��+�%<

3=�+« 7 m��+« 16 m.�ÓFá&TÍ«/01}m;no�H&���!F

Á DA�&30¹º»¼��Ív����~&)T+,T<4���&K*+,(��

ÛÜò�ÓF��!Á DA�&$£È03�fÅ\«&·,TY01

2.45GHz�5kWFÁ DA��!�Á<ºEA�.u�+��i' 2.4mF�=(=/�

nºË��"Í��&æÜz0{�«¥�0)8¬8£TY01{FÁ DA�Í�m

;no�SY0{�.�¸2FÁ DA��u�+�0{�«¥�0(N�)�
�«

��./r(Á DA�¹º»¼��Ív��=
�«1*&|�{�«de�f01

�(�Tm;no� T¬�/�nºF����H±�Ö×&Oz0(N&�3f

¶���n��»¿�¶XY*Bm6º¿fú�¬Ï�{,«TÍË+,-�.��E

A�».�0(N�v��
�&|�{�«.�0���pOâ*¬)*+,�}m;

no�¶Á DA�&30¹º»¼��Ív�¿�}á~&|�{�F.�0©À~&�

T¬�Vf6)./4�¶Á DA�&30�!�ÍÝÞ¿F×t&��f¦§��rTY

0�Y£01

+&!" 12#2&
��2¤)8](COEà)� T¶��·¸u��Á DA�u

Íe�m;no¿«�+&!" 13 #2&¶5.8 ¼Ù��·¸u�!��!�Ím;n

o¿«Ø�+,(1{F�m;no�È. T��·¸u�!��!�Ím;no SPORTS 

(Space POwer Radio Transmission System)�/=�Z�� SPORTS2.45�;�� SPORTS5.8�

/³.Y01

SPORTS2.45  METLAB �©&�2&RSz0(NF)8.�·¸�0hV&30Á<

ºEA�/Dn���C ��/» 7Á DA�Í�6�m;no�Á DA�e�6

�m;no�º1ÀO6�m;noËp"+,01Á DA�Í�6�m;no

2.45GHz�4kWF 12ÅÉ��ó%(5-bit)Á<ºEA�/» ./4����*ÄOF»EA

9�»Dn���2�LS TY01º1ÀO6�m;no/�nºº1À9���

ýÈ �+�À9��&��z0(NFm;no./4�NSI t¤F X-Y ;�éº�ª�

E+C/Ëp"+,TY01Á DA�e�3÷6�m;no 2m� »Dnº/» .

/01{Fm;no��·¸u�� SPS ��(.� (m;no./4�TU«Å³.

Y0 SPSF|Î
��|�(N&SY,01

SPORTS5.8 SPORTS2.45�+&uW+�(¬F.�5.8GHzF��ó%Á<ºEA�

� 9 ìSY(Á DA�Í�6�m;no�¨ØòÅÉ�SY(½�oM"ó%6�m;

no�Á DA�e�3÷6�m;no��=(=�SY( 3 ÅÉ/Dn��7�C �
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�7/» �PLL ó%Á<ºEA�u4w�WX5RÜ5m;no@F��6�â*��

»;�h�(�9��<Ám�@FO�=Xu#ø°w�METLAB &.7v�8./0

��·¸u��
�8(�. SPSLAB)Ëp"+,015.8GHzCWFÁ<ºEA�©À&

¶�9fY¬F./4� Ë¬ÓF��ó%5�SY(�C ��/» ©À�-Fm

;no./01½�oM"ó%6�m;no 12912]144aÅÉF�C ��/» .�

¨Øò:%w�RS T 5.8GHz�ä 14W�æÜz0m;no./01���*ÄO�^�

 T�;êDE»�;<=¤ (� A5EY=�SY(»EA9�»Dn���2�L

S TY01{F���*ÄOm;noÁ DA�Í�6�m;no.¬SY0{�«

.�01�(�Á DA�e�3÷6�m;no���d.Fv��jO �WXÜ>

5F»Dnº/» �Ø� (1!âû./0 C60 �=�»�?@�MpÒ��!jpÒ

��0{�«de./01SPSLABMETLAB&.7' Yv�8./4�METLABFA

&B)+,TY01SPORTS2.45� TØ�+,(º1ÀO6�m;no«)*+,TY

0 100dBm�»�»�o��N�30dBm�»�v�Í½v��8Í@�8£�Á DA

�¹º»¼��Í�=��·¸u��F
��uW+�0{�«.�01

})8Á DA�Í�F�f�@£f��	��FTw7°wXu7\¯Xu&

RS.�0(N�OPF
��ËFOP>?RS¤F3�«�Ër(1ÓF(N})8

F!" 16#2ËF>?RS¤��â C!" 15#FýN&METLAB>?RS��	


u�uD+�(1!" 15#2& 3dF	
u�XÑ C�4Îç}â*Æ�F²³�êî

&v6�^&Ãz0�M9C�øy�Y(´�C!" 16# 1$&-ã�v6C16#2Ë

FRS�E�|r(1!" 16#2F>?RSLåvB�� 2èC��� 4èCFt|õ

^� 1è�!" 17#2F>?RSLåvB�� 6èC��� 4èCFt|õ^� 2è.

/r(1!" 18#2F>?RSLåvB�� 5èC��� 2èCFt|õ^� 2è, ô

ö^� 1è./r(1}>?RS)8H&Xu\J�O&�0RS�^./0(N&�

î�'æ�eçîç�ð�|rTY01�(;�&RS«õêz0Gû&/018##

2H&>?RSF"J�{&m�*B+o�v6 T<4�}#2¬�ÉXã�Y�u

��·¸u�
�u�F>Ñ.v6+,(1¶Xu\J�O&�0RS¿./0}>?R

S)8FÕÖ~fðS�^�:;¬�� f«:;¬�!~&OP>?RS�ÄÅ T

Y$1

>?RS&Ãz0ö�oê�B: http://www.rish.kyoto-u.ac.jp/metlab/ 

2/2/2/4 xy�Â»���(EAR) 
[23]

xy�Â»���(Equatorial Atmosphere Radar; çå. EAR��<)����Â�VF

hVh./0 ��ºm/ÍFxy�ÂÐ��~� T� ��ºm/>_PI;ÁE

=J(K� 100.32 2�LM 0.20 2)&)*+,(�5�Â»���./01ÍY¥!« MU

»���F 10àF 1./0ç�MU»����ôõ?@F°e�8£T<4�±÷	Ë

��	&Î(0��f�ÂF�w�«Ðde./01EAR FðS� ��ºm/N
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���O(LAPAN)�F^!&34|Î,T<4�2001 # 7 $Ë��ø®Ð�ï® T

�(1EAR F¦§&Â�»���½Ì�°w���z0@£fÐâ*«õv+,HH/

4�xy�ÂÐF-�KL� TF38«ÅN,T�(1EAR OP7PQ>?RS

6)� TðSê./01

[6)7)8]

º#��Âls�V�O��°�.i´z0{�F¡3±&±z0E�«¨�rTY01

��@£FP£«Oxy¦�F 1/8��N0ÌÍ&L� TY0 ��ºm/Í�©Àé

�kF�5&½�,(¶���Q¿�¬y�ú��Í./rT����Â�VFé¬¡3

fhVÍ� TçZËS��õNT�(1R£�1980 #íË ��ºm/xyÍ&

<ç0�pFÐ7
��vw~&|rT�(1Ó, 1990#& ��ºm/N���

O(LAPAN)�>?.v6 (=BÀ{�9Ð�1992 #Ëw��. ��ºm/>_P

ÝÞ���SO(BPPT)�F>?.Bé�»�S�&<YTï® TY0÷1»����s

À�»���Ð�1995 #ËF�KÁ���P&<ç0ê�(MF)»���F%7T7 
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¸I Ë

 �Þ¢ß JEM2000EX H.3.3.25 ÐnÑf_ÒÂÓ< HM501 

4ï²³×½ IBAS H.3.3.25 Ë HM309 

Ê��G�×½ TC-7000M H.3.10.31 â�¨
¸I §¨
`a�

��É��y9� H.4.3.24 ÐnÑf_ç� HM407 

ã!ì	
`na�TMG-500É H.4.10.30 hÍ:�Ú�  ´í¢Ö

���V2�f1$ OWMA-1É H.5.2.1 h��¨
 Ë

�$�.×W6503#Un$1
_U¹ 45m1 

H.5.2.15 ÙÚÛÜ�*g HM512 

Ì*���iÌG�� DDV-25FP H.5.3.30 h��¨
 HM305 

øsåÊ4ï×½ TVS2200ST H.5.11.5 â�¨
¸I §¨
`a�

¯ð�X�Àú�`ì¨
Ùa H.6.3.30 hÍ:�Ú� Ë

��Ñ�méa! AG-5000E H.6.3.31 h��¨
 HM305 

§�²r�hr²�²³1_
U¹

H.7.3.24 ÐnÑf_ç�
^Î:��4h

HM109 

HP016 

²�� XåØ �r³1_U¹ H.8.2.15 â�¨
¸I §¨
`a�

.anÑ�ma$_!"�1_U¹ H.8.2.28 ÐnÑf_ÒÂÓ< HM507 

���V2�f1$ KU-HD1525 H.8.3.15 h��¨
  ´í¢Ö
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²Õ�I� XWH2-10A H.8.3.28 ÐnÑf_ç�
â�¨
¸I

§¨
`a�
�<Bs

DNA1��$ú H.8.3.29 ÙÚ:ûü�ý± HM207 

3#Un$1��$ú H.8.3.29 Ë Ë

w_.#fméa!§úr³3 H.8.10.25 â�¨
¸I §¨
`a�

Ýq �Þ¢ß JSM-5310 H.9.1.31 Ë Ë

�iÌ CHNS/0ù�r³×½
2400à

H.9.2.3 ^Î:��4h HP006 

i��È�¨
IÉU_mGí2
m3o_ KHC-PRESS 

H.10.2.27 h��¨
  ´í¢Ö

ª� Xå@h×½ ultraX18HF H.10.3.20 Ë HM313 

��ÙÚ¢h���)¢¡ê×½ H.10.11.30 ÙÚÛÜ�*g ×ØÙa¢Ö

��ÙÚ¢h��£��×½ H.10.11.30 Ë Ë

 �Þ¢ßGÙ
£I×½ H.11.1.29 â�¨
¸I §¨
`a�

w_.#fméa!§úr³×½
GCMS-QP5050A 

H.11.2.26 ÙÚÛÜ�*g HM515 

��X��r�É Xår³×½ H.11.3.26 â�¨
¸I §¨
`a�

/�X�n¹ÝqÉo� �Þ¢
ß

H.11.12.20 h��¨
 HM305 

ESR� �_!$4"�r³×½ H.12.2.25 ÐnÑf_ç� HM408 

w_.#fméa!§úr³×½ H.12.3.21 Ë HM407 

m��XÐnÑ�nÏ�ð$é1_
U¹

H.12.3.28 ÙÚ:ûü�ý± HM207 

òóþ#×½ H.12.3.29 ÐnÑf_ÒÂÓ< HM101 

��$èXo� � H.12.10.30 Ë HM507 

%Ø&@Ø&'ØfXä3o�m
/�0�

H.13.3.19 ÙÚ:ûü�ý± HM208 

��X��r�É Xår³×½
EDAXPhoenix1_U¹

H.15.9.29 â�¨
¸I §¨
`a�

(�)*+ Optima L-90K H.15.10.15 ÙÚ:ûü�ý± HM208 

!�/�ç�øsrØr³×½
SpectrumOne IMAGE1_U¹

H.14.8.9 ÐnÑf_ÒÂÓ< HM507 

SPS7800,ÍÉ ICP@ØrØr
³×½

H.15.9.26 ^Î:��4h HP006 

In Via Basis S1af$_-.m#
Ï��

H.15.10.16 â�¨
¸I §¨
`a�

²XãO.#fméa!§úr³
×½ LCMS-2010A 

H.15.12.9 ÙÚÛÜ�*g HM515 

.¡/0ìï1×½ H.16.2.10 h��¨
 HM305 

2�òÉ§úr³3 JMS-K9/M H.16.2.27 ÙÚ:ûü�ý± HM208 

ÝqÉ3#�3Þ¢ß1_U¹ H.16.2.27 â�¨
¸I §¨
`a�

��w_.#fméa!§úr³
3 GCMS-QP505 

H.16.6.28 ÐnÑf_ç� HM407 

h9:§¨Ò45��GÕ_�6�
7_�

H.19.3.30 YZ[\§¨Ò YZ[\§¨Ò
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¦¬�®¯�1� 500À�ÁÍ�8

�� � � � � Ã� � � � � Ä �½¸8� q� G� r� Å �½ÖÒ

260&6 BIRo�0�1_U¹ H.12.2.28 ©jÉ�9:o�
0��

DE MU F
GÒ

ø;+¡o�0���<Éo�0
��

H.13.3.23 o�0�+¡:sg n$��1�

Y=>?@ Ò@@� 1_U¹ H.13.3.30 h9: A\G METLAB

+ùú¯��ªB×½ H.14.2.28 h9sg3�`a HS208 

{C5D1_U¹ EC-13923 H.14.3.25 +¡:��Ó<
�DÑ�

HS408 

Ë H.14.3.25 Ë n$��1�

 �räEB� 179D749002 H.14.3.29 h9: A\G SPSLAB

¯�ð�XFB°±×½ H.14.3.29 Ë Ë

G�¹ÒI°±ú31_U¹
MK-58SSP-0102SB @ AÑO

H.14.3.29 Ë Ë

G�¹ÒI°±ú31_U¹
MK-58SSP-0102SB �n#2mD
H@�D

H.14.3.29 Ë Ë

�2m��.�èan � H.14.3.29 Ë Ë

FBÝIJ¿O@K� NZ-0259 H.14.3.29 Ë Ë

@� �©�ÚÙa×½
MK-58SSP- 02 

H.14.3.29 Ë Ë

fé�m#$@K� 179D749001 H.14.3.29 Ë Ë

fn.#A@ ú31_U¹
MK-58SSP-0101SB

H.14.3.29 Ë Ë

!ñnL��on´µ×½
NZ-0261 

H.14.3.29 Ë Ë

fn.#A� M
ú31_U¹
MK-58SSP-0103SB ¾��©�ÚA

H.14.3.29 Ë Ë

fn.#A� M
ú31_U¹
MK-58SSP-0104SB NOPÒ�©�
ÚA

H.14.3.29 Ë Ë

_U$o_äQ$Ð�HU700 H.14.3.29 Ë Ë

²XRST�G.a_��×½ H.14.3.29 Ë HW403 


Co�0�1_U¹ SKiYMET&
KO1 

H14.11.15 +¡:��Ó<
�DÑ�

n$��1�

MFo�0�1_U¹ H15.10.7 +¡:GU÷ n$��1�

DigiCORAV-S úV$¯�$é1_
U¹

H.16.2.19 ©jÉ�9:o�
0��

DE MU FG
Ò

MUo�0�FGª*1_U¹�(
äQ$�X¯ð�X�D1_U¹�

H.16.2.27 Ë Ë

WX �Y�×� �ZÉ+¡FG
o�0�

H.19.3.1 o�0�+¡:sg
rÅ

o�0�+¡
:sgrÅ

DE9:FGÒFG��V¿U �
¢R#�ñd0ûr�

H.19.3.26 DE9:FGÒFG
�

DE9:FG
ÒFG�

[\]9^1áho�� H.18.10.4 h9: A\GrÅ h9: A\
GrÅ
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_\`a×� �$UèG�GüÉ
 Ab_

H.18.11.24 h9: A\GrÅ h9: A\
GrÅ

c-�ðo$mU.d#ð�L�n
$.�×� 9^6�G�×½

H.19.1.4 Ë Ë

�$UèefgG�×½� H.19.1.30 Ë Ë

�$/h�Y�×� ²iADH��
×½� 1$júnL�klðñ�
o��� 9mnop

H.19.1.24 Ë Ë

c-�ðo$m�U.d#ð�qr
s�×� ²iAtu��²³×½
vwpxy[�

H.19.1.16 Ë Ë

3oz3ì./�$X�¹ H.19.3.9 Ë Ë

�
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��g�Ó<�

8�1 	
3�45�67

FG¯��p +ú g�Ó<EÑ$an$��.j_��Dvñ#³DÄ«',-á

s §¨I«4Ý§¨E�©³DÍ�,Ð¬>«�#){E|x}Ð¬>¯��#�.j

_��D{~E�q³D«%ñF:ZjÏO#�¬�CD]Ñ§¨Ò�',ÄP÷�#MU

o�0�,sg{CFG¯��E¯����_*H,Ñ$an$�4Ý§¨I#�©H&

��J,ÄPj#�¶,§�Ñ¨�¯��,��ûü�d�¯��,�Ú¯��p#

>³DÓ<#$%&¤Ñ$an$*E¬�&%D«Ä��CD]ÄPj g�Ó<¯��

 ´µ!"��qp#$%&',©jÉ§¨«¬A#�½xP&%Dh9:¯����_

�-�-�4Ý¤G¥�tf�J�+«>¾&TÄ>¾&%D]�¸é��E�Æ�sg

§¨¶,���§¨I��©�¬¶#¤«6%&�àH�¯����_E,?¸éZj·h

9:¯����_º«H&Ál WebúnmE5H�©E��&%D]

 http://database.rish.kyoto-u.ac.jp/ 

g�r�Ó<#$%&',YZ[\457�_E5H&U ��,�q,´µ!"EM

¾&%D¤ J(%J,¤GÍ �Zj®A'Ñ§¨Ò 7�_�!"H&%D]Ó<5

Dp#>H&'Òá5DÓ<tf� !"l«H,Ýtf�J!"��#~�¾&%D]

8�2 89:;<=><?

� ·h9:¯����_º',h9:§¨ÒJ��H&��¯�� �+I�,¨��q

_J��³D§�Ñ¯��«h9:#>³Dx÷�÷> �¯��«JCD]¨��q

_�' 1944¸Áõ,60¸ÁÍ#R�¾&��xP&��¨�ÑYØg3o�a�mE�

���©H&%D]÷�,+¡:ZjY=:,xj#'ÙÚ:Y)�hÍ:#ZZRD¯

��E �*H,n$���2mÍ��©H&%D]ÄPjh9:#>³D(¡(�>Ó

<Eý�H,�-�-�4Ý¤G � ®ÒÂ�CD¯����_4Ý¤G«H&!"�

��ETÄ>¾&%D]Ál�',ÄPj 2¡{ ¯����_#$%&�©#ª³]

¨�¯����_

� ¨�¯����_#$%&� Ál �9 ¯��#$%&',��Zj ;�J��D

vñ#1_U¹E�àH,®�#�©H&%D]¯��'Â 16000 J? Ò�¨�Ñ

�KYOw�,8 10000) Ò�3o�a�m,� 430¡ Ñ� ¡� ²¢g*ª£,¤ 7

¥¨ 4¦,§ ß¨ IAWA ²¢gG©,ª �Ñ Ñ��Ä>Q�CD]÷�,YZ

«Q$�_á 70¡PQ .G¨E¬|³D-�ð¤�©H&%D]

� ;� ��>'Â 16000J?Ò�¨�Ñ�KYOw��',fileno / KYOw No. / Family 
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/ Genus / Species / Subsp./var. / �� / �������� / �������� / 	
�� / �

� / ������� / ��� / ��� / � / �� / ���� 10000�� !"#$

%&'()�No./��/���/*�/+�/,-��
��/�����/���/.�//0�

//0�/��(1234 430 *�567�8�9:;<=>?@AB CDEF�GHIJ

KL)�MN<O9:;P�/�� / �������� / �������OQ(�RSTU

23VWL�X&Y)Z[\']&\(�RS^_`(123

abcde�f�()�ghijk5
EFlmnop�$"qrs&trq
EF�

GH�ue1LFvwxyX&Y]&\z{�|}~�(123X&Yy���0�e�

f��{L)���T�EF�k5�U���^123

��Icde�X&Y]&\�{L��T�EF�8*�P�?@A��dF����

�����I�V2��^123��I)�k5
EF 500 *�9:;<=��lmno

p����?@Ae�
EF 1000*�9:;<=�yk5��e�����(0�e(1

23

��X&Y]&\

��� ¡��¢£ ¡��¤g ¡��¥¦ ¡OQ�¥§ I�¨2��z�©�¢ª�«

¬y®%¯®(q°±\(²2@³IV2´�I@µ�5¶· I¸¹�©�º<»


y�¼½�¶·�I¾¿'À&°yÁ{L��{�Â���ÃÄÅÆPI�{LK23Ç

È<I)ÉÊ� 8*w�«¬IJKL�X&Y]&\�cd���y?´OËLK23

�� �ÌÍÎX&YÏ1992 �IÐÑÒÓ�©�ÔÕÖ���×ØyÙÚ{ÛÜLK2

GEOTAILÝÞ(ÙÚ�©��� �ÌÍÎI�V2"%ßàáâ\ã°'äåæ��Øç

zI�V2X&Yy|}{LK23

#&è&¢£ÙÚX&YÏéê 20�I¨�ËLqëqìí¢�¢£ÙÚ#&è&�{Lî

ï{L²� MU #&è&y)ðñ�V2ò*¢£ÙÚóô(õ�©��xö��÷ø¢£

IöÜL�ÙÚX&Yy|}{LK23

ùú¢£ÙÚX&YÏ¯®û¾üqIýô�©LK2ùú¢£#&è&(-õ�©�þ�

 �AÊ��ø I?Ü2¢£ÙÚX&Y��� I?Ü2¯#ts%�Z�ÙÚX&Y

y�����ÙÚX&Yy|}{LK23

	
&�ä¢£ÙÚX&YÏÂÔ£�X&Y(ab|}e�f�)�&
¿$e�£�~

¬±®Y&��9�X&Y�£��0�����X&Y)y��=><(�&Y��Z��

÷K��&à¿'(NetCDF)(P�{LK23

EF���X&Y]&\ÏEF�5�X&Y]&\()F. !"^ !V2EF�5O

�AI#;"#$%&'�«¬y�$�k5
EFX&Y]&\()k5
7�8�EF

GH�%&�9:;<=>y|}{LK23

'(�)��*X&YÏ'(�¥
V2+P(,(-.�/
()��0�GHØ1�234

¼¸¹I�5V2��6�©2789�)�I:�y;µ�+PO�)�� EST 9�y<

K�0��)��«¬y=¹{LK23
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E,c>X&YÏ¢?@E,c>(�EAB�CDEF2)GE>�d�c>H�OQ�

¶·I��{L��¼�I�2E,c>IJKL�CD�OQ�c>X&Y��(�2�

d���JP8*OQ�X&Yy$�ñLK23

K�Lw�)��*X&YÏM-.NO¢PÉQ@µR=�©L²�STO�5U�(EF

VW�K�Lw�XY�ZÈ�5[opf�$©2)�\]«¬2¥ÈU���)�«¬y

R={RS(²2@³I{LK23

8�3 ����

1) ^_�`a

\bw�c��d�)��e�fÄÁC\"yÁðL<ËLK23

2) gh¶·�����i&�\�ÆP�`a

¶· ÄÁ(c�{�\bw?@A�¼½�¶·j�ö��kl�mn�©�j�]O

Q)��e�fÄÁC\"Ioô{��¼½�¶·��;¥B�pqI�{L?µ�7�

ÆP�©LK23$�abrñ�©LK2��ës&tä�Â;��z�EuIv¶· 

fþw{LK23�E�ò¶·"I?KL�x�Ic�{�C\���y<(BIJKL

)�ò¶·"I?KLzd{�Åð��¶·��;¥�pqI�{LK23

3) !\���B�R=�z§���

 ¼I?Ü2\w�R={|I)�¢²�¨ÜL�¶· ÄÁ}~(c�V2(��¶

·j��kl{LK2f��ò¶·"��(c�V2(I¢��©23O?���y<(

�c���)��5<I¶· (��{L<ËLK23

(1) ¶· ÄÁ(R=V2\bw

ÄÁc���y<(wIJKL)��1��c��Û��?c��S� !y<K��¶

· �c�`ay��{O^�� �y<Kc��,�y��{LK23$��klj�

]wIJKL)��e�fC\��yÁðLg���I���Ò�g����y�L�k

l�,�y��{LK23klj�]wR=�)��e�fÄÁC\"I���zd{�

pq��{T{���I�{LK23

(2) ò¶·"��(R=V2\bw

ò¶·"��(R=V2\bw�³Ñ���y<(�c���)�¶· (��{L<

ËLK2^��<5OQ�c�)�ò¶·"(��I��{LK23R=�)�ò¶·"

I?KL���zd{�pq��{T{���I�{LK23

4) �ý����j��`a

�e�f4¶· ÄÁC\"^ýô�©L?µ��e�fC\���yGH{�z;¶·

 ye�Id�y<K�pq��{T{���y<ËLK23$��ÅC\"I)�®

%¯®RSj�^ýô�©L?µ�-.� «¬�RSi&�\^?´O¨©LK23

8�4 ���	
��������(KUINS)����

ab�5¶· �¾¿'À&°I)�À&°\Z&ü¡®�$&¢tä£®¤s&YB
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^�¥¦§�©LK23KUINS �IOÆPEF)�¢¨©ªjy��*«�©ªj�¬C

ÆP�O�®���¯&äyPK�¶·�Ø��°2�Web yPK�«¬klOQ�±

I²ËL?µ�³2¶·¦âI´öµOK§b�OËLK23KUINS yÁ{L7��¼½

�ÄÅ¶·���k�y<K�ÝÞ�#&è&ÙÚX&Y2F.X&YB�19�;¶«

¬�kly<³·ö�¸¹�á+;©ªjZºóô(A-KDK)yPK�ÄÅÆPI?KLf�

¬C�5¶· I»�´�O��;¶«¬¾¿'À&°�KUINS }¼(Â�ö��ÆP^

<¨©LK23¯®Y&¾¿'Ò� Web I�{Lf�v¶· �½&¾ã&ëyýÜL�

¶·¼¿�ÀÁ�;ÃÂÃ¶·2ÄÅÆP�Ä��¼OQy��I|}{LK2(qû#\

)�http://www.rish.kyoto-u.ac.jp/)3MU#&è&ÄÅÆPIþV2i&�\�{L�ÅÆMU

ÙÚ I 100Mbps�#�Ç¯�&¾¿'À&°yÈ�{�IPSecyPK� VPNÉ¶I@µ

¾¿'À&°Ø�ÊËCÛy<K�´©I@ËLÊËI©ªj�ÆP^_`�OËLK23

ÌÍOX&YyÎÏq°±\I@µÐ³´�^OK@³�±[s�Z�þÑIfÒñL

K23VO¨Ñ�Web i&�&�¯&äi&�&OQ½���¬CCÛ^ÓÔ�©ªj�

 KUINS-II(	
&�ä IP¾¿'À&°)ICÛ{�5¶· �¢�v�©ªj)�ÕÂO

¾¿'À&°¡(12 KUINS-III("%¯]&' IP¾¿'À&°)ICÛ{LK23KUINS-II

��Ö×&'ØÙ¯)x�Id�y<K�ÎÚO$Û¿'y��äY�®	V2´�I@

µ±[s�Z�yÜÒ�µLK23��I£®¤s&YØ�ä\��ÝÞyßà�ñ�¶

· �¯¯äi&�&��«á�©ªj�âEIØ�ä\RT¢�'ØÙqyÈ�{�-

Í�ÕÂÈãy-ËLK23�E�Tä¸Bö� ¼�¾¿'À&°Iq°±\(²2@

³�PPTPi&�&yýô{�ÕÂ��Æå��âæyCËLK23

SpamþÑ��Í�{L� ¼(ÆP(²2��äYy��{LK�^�KUINS�çìã

èj`fÆP{LK23��I5¶· ýæQ��qû#\é�¯&äI�{L)�	ê

�{Lë%&IV2^�¥öVÓÚ^12ì&í&I�{L)�	ê�{L Subject<I�

qû#\(12´�yîV��fI�spam ïÙ¿°y<Ë�ðñ^vö2{(oòV2´

�I{�3
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óô�Ã;¶k�õ

9�1������� !"#	$%&'(

õ a) öÚ

1996�@µ 10�ØI÷µZ�{L²�k5;¶øù��ú�¢;EûI@2;¶k�ü

��E,+;¡)�ý� 17�æþy�ËL��{�35ü�y��{��I�}V2�ñ�

ý� 18�æ���ª}~I�	çá
g�ÍÎ� ��Û<¥
�ÆP¡"
ëÙ°'y

�{�,��©�3

5"
ëÙ°'���I)�öJL�����yRñ���N�¨�z��*�§��

)�I<²�$µyî{�³��¥_`�*I�§V2��ycdV2´�^��I��

OËLK2´�^�Ó�©230´(�5¶·"
ëÙ°'()��¥_`�*�³Ñ(

íf¸¹ª��K¤g�¯à\�*��µ¨Ü�³� {LK2	ç¤gIY&×¿'

y;µ�	ç¤g�¯à\�*��Û<¥
�ÆPy_`�V2ü\Z¾cdy!<�

{L���¶·v"��#�$DI@2���O;%È&�cdyCË�3

õ Z�GH)ÉÊ�Áµ(123c��)�v¶· �·ö�¥§�'+;¶·ìr¿'�

(;¶·+�)*qëq¶· ���&äû+;gh¶·±®Y&�¯®�&ö�c��

©LK23O?´©)���á¥+I@µ�ÉÊ�GHc��OË�^�Z�Iv�Ë

L)���V2Â ��,%y-.�Â <O^_y<OË�3

/012(��x�)

3E45
6789
:";<
/=¶-
>=õ ?
@�A�
²BC9
¤õ DE
FGHá
75õ Ý
e=I9
JKL�
M�C<
N�¬�
O"7P
QKR�

¥§ ¶· �g�
¥§�'+;¶·ìr¿'�ST
¥§ ¶· �g�
¥§ ¶· �g�
¥§ ¶· �ST
¥§ ¶· �Sg�
¥§ ¶· �ST
¥§ ¶· �g�
¥§ ¶· �ST
¥§ ¶· �g�
¥§ ¶· �Sg�
¥§ ¶· �Sg�
(;¶·+�g�
(;¶·+�ST
��&äû+;gh¶·±®Y&�Sg�
)*qëq¶· �g�
)*qëq¶· �g�

b) "
ëÙ°'Z�`a

5"
ëÙ°'()�ÉÊIîV¶·yZ�{�	çá
g�ÍÎ� ��Û<¥
�

ÆP��ñ�ü\Z¾cdyCË�3

U� !¶·

	çV¥8�'(vw�z;�v��¯Z°W
ë&���9���¯à\çl�
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E,XFÆP�	çá
g�¥(���I�V2¶·}��a`�YU��I�V2 
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Z%¯'��\I?KL�Wood Science School y}s{�35\°&ä)��æIt

²Û²�2�!�}s(1µ�55��,uyõ�35\°&ä)�E,+;v"I?Ü2
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1. Research and Development Unit for Biomaterials, Indonesian Institute of Sciences 

2. Nanjing Forestry University 

3. Department of Wood and Timber Engineering Otto-Graf-Institute, University of Stuttgart 

4. New Zealand Forest Research Institute, Limited 

5. Centre de Recherches sur les Macromolécules Végétales 

6. University Putra Malaysia, Faculty of Forestry 

7. School of Buological Sciences, University Sains Malaysia 
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8. Latvian State Institute of Wood Chemistry 

9. Structural Timber Research Unit, University of Brighton 

10. National Institute of Aeronautics and Space of the Republic of Indonesia (LAPAN) 

11. VTT Technical Research Centre of Finland 
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(Science for Sustainable Humanosphereõ - Toward the harmonization of Economy and Ecology -) 

���J�#��ÝÞü®�ëØ¾

(International Solar Power Satellite Symposium for Sustainable Humanosphere)  

�e�æ�� ÙÚI�V2�ÃÀ&°ü¡¿"

(International Workshop for Midlatitude Ionosphere Experiment) 

�M 11����#&è&À&°ü¡¿"

(11th International MST radar workshop) 

�M 4�ÍJý�ü
q�¶·	ä&"��

(The 4th Conference of the Pacific Rim Termite Research Group) 

�	ç8E�¯Z°W
ë&¯rüqZ�\

(Tropical Tree Biotechnology Initiative) 

�£�çâv"I?Ü2wT¶·���ñ��
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(Frontier Science Conference Series for Young  Researchers on Climate Change) 

�E,+;\"�®	\°&ä���}

(Wood Science School in Cibinong 2007) 
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