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_�8lCKwƜɤƜȿǜ 1 mm – 1 mɥ$ß*;:ɓƜ>ȣ¨�, íƯǿɕ�8Š��
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' �") , ɒ6ɑ>�9ŏ�:�$�Ôǯ#�9 , ɒ(�(íǿɕ(ȇƢ�Ôǯ#�

:ɤè 2ɥ��(ƪĺ), ƪ'Ƨģ&%(ɒ(ø�íð#ɔĤ'Ůƴ#�:�Ʈì, ø�
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è 2� ǾŪ ALOS 'ŚȜ(ÙŉɁÒv{WɤSARɥ$°āTxN'7:ÐĶƷ®ɤȇƢ
Ũ: 2007ħ 9ŭ 15Ũ, óŊ: Ŷ��ļȱÞȝɥ�(a) Lcx^ SARɤPALSAR, R/G/B = HH
¬Ɯ/HV ¬Ɯ/HH ¬Ɯ�HV ¬Ɯɥ, (b) °āTxNɤAVNIR-2, R/G/B = cx^ 3/cx
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ƍĜ, 2012ħ'Ȫƴǡ�ɥ, Landsatɤȉ®ī 30-120 m, Ǚéɥ, ASTERɤȉ®ī 15-90 m, Ũ

ŲzǙéɥ, ALOS AVNIR-2ɤȉ®ī 10 m, ŨŲ, 2011ħ'Ȫƴǡ�ɥ, GeoEyezIKONOSz

QuickBirdzWorldView-1/2&%(âƴTxNɤȉ®ī Ţ 10 cm-Ţ mɥ� 
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�:ÔȆðzȟȘ÷ð(ÎČƭ��'Ǹ(ȸzǴǞzȲǪ

(Ĳɖ>İ�Ñ�, Ĩ6ź(ȸ')Ňī�į��4#�:�1�, ¸°ÎČƪŀ)đǸ6

ǝǸ&%(ſƩĀǗɤgDbwQ{ɥ'7�"ù�öÅ�:�$5 , cCFlR(Ŗ

ą>æɐ'�:ɤMuukkonen and Heiskanen 2007ɥ��8'), ɒ6ùƔEAwUu(Ĳɖ

>Ñ�:�4 , �;8>ɇÍ�:¾¶ư�ĽȂ'&:��(7�'æɐ)ø��:� , 

MODIS&%(�ȉ®īɤ250-1000 mɥ\{V>ƴ�"ĩð(cCFlR¸ġ>Ŗą�"

�:�¢5�:ɤBaccini et al. 2008ɥ�|Ŧ, �ȉ®ī�~ɤ60 m ��ɥ(\{V#), Ʒ

®ǿɕ([KRXq>ƴ�:Ŧƛ5�9 , ¸°ÎČƪŀ(2>ƴ�:óÙ'Ɠ."ǚī

�Ü~�:�$�ǈ�;"�:ɤSarker and Nichol 2011ɥ� 

� ~Ȍ(7�& DR ƛ')ø�(æɐ��:�4�1�Ɖµ(ɀȾī6êíȀȃVCi

&%>ǾŪ\{V�8Ƙą�, ���8cCFlR>Ŗą�: CA ƛ(Ɂƺ5ø�Ǽ=

;"�:ɤHall et al. 2006; Labrecque et al. 2006; Asner 2009, Asner et al. 2010ɥ��(Ŧƛ#

), Landsat&%(�'�ȉ®īɤ10-60 mɥ�8ɡȉ®īɤ-10 mɥ(žŸ(JqYi6ĉ

ī�ºȒ#:\{V�7�ƴ�8;:�ŖąǚīɤRMSEɥ), 50 t/haǋī�Ķ8;"

�:� 
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LiDAR ), ċȕ'Ü�"v{O{°>ƺČ�, ÎČ6Š��;"Ƞ�"�°(ĳķ

ūɂ6İī&%>Ƣą�:TxN#�:�°�ƺČ�;"Ƞ�"�:1#(ūɂ�8 , 

ċȕ1#(Țɏ>ǂ:�$�#:��ĝǾŪ�8žŸ'Ü��"v{O{°>Ō�Ȟ

3$ , Ǹ , ź , Ĩ , ŸĪſƲ , íɕ&%ØƄŉȂǞ�8(ÎČ�ūɂğ#Ȍȼ�; , ÎČ

İī(ȻƽŦÜiwg@Cu>Ķ:�$�#:ɤè 5ɥ�|ǲ', íɕ�8(ÎČİī

)Ŭ5ù� , |Ŧ#Ɖµ)ÎČ(Ɂýȱ#�:$Ȅ&�:(# , �(ūɂğ>Ȅ:�

$#, Ɖµɡ>Ŗą�:�$�#:� 

LiDAR >ŚȜ���ĝǾŪ'), Ǚé( ICESat��:ɤSchutz et al. 2005ɥ�ICESat(

�Ƽƻ)ƖĪ(ȗȸÏś(ȉũ#�:� , žŸ(cCFlRŖą'5\{V)Ɲƴ�;

"�:�ȪƴŰɂ) 2003 ħ�8 2009 ħ#�9, Ʈì)ĵǥ( ICESat-2 �ȋƷ�;"�
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:�ICESat( 1å(ȇƢ(gY]itx])ǜ 70 m, v{O{°(Ɯȿ')ȟȘ÷ɤ1064 

nmɥ$ÔȆǧɤ532 nmɥ�ƴ�8;"�:��(�4, ɒ��:$�<#)ȇƢ#&

��AlUx6Ǚé³#(ƀȍ#), ICESat'7:Ɖµɡ(ŖąǚīɤRMSEɥ) 3-5 m

ǋī#�:ɤLefsky et al. 2005; 2007; Lefsky 2010ɥ�ƪ', Lorey’s heightɤǮɡŤɕǏ#ȶ

2!�Ħî��Ɖɡɥ(Ŗąǚī�Ŭ5ɡ��$�=��"�:ɤLefsky 2010ɥ�žŸc

CFlR(Ŗą), ICESat '7:Ɖµɡ(Ŗą«$í~ȱcCFlR(ɂ(ǣɠĬ>ƴ

�"Ǽ=;"�:�ǣɠĬ).ɃŢ'&:�$�, s[xAotG, AgtG, ŶÈA

QA(ǜ 500ƥ(cCFlRȇƢ\{V>ƴ�"ǆ�48;"�:ɤLefsky et al. 2005; 

Saatchi et al. 2011ɥ�Lefsky et al. (2005) ), í~ȱcCFlR>ǜ 60 t/ha(ǚīɤRMSEɥ

#Ŗą�"�:� 

LiDAR (ȋƢ'
�:v{O{°duR), |ąɂɌ�$'ƺČ�;:�ICESat (ó

Ù) 40 Hzɤ1Ǌɂ' 40åɥ#�9, �;), ǾŪȩǼŦÜ'ƚ�"Ħîǜ 170 m (ɂɌ

#ȇƢ�:�$'&:��&=�, LiDAR '7:Ƣą), ɕƻ&\{VÐĶ#)&�, ɏ

Šƻ&ƥ#(\{VÐĶ'&:��(�4, LiDAR '7:Ŗą«$°āTxN&%(ȇ

Ƣ\{V$Ǣ2Ù=�:�$# , Ɖµɡ6í~ȱcCFlR , ƤǞǺǏȸ(ɕƻ&Ŗą

�Ǽ=;"�:ɤLefsky 2010; Saatchi et al. 2011; Harris et al. 2012ɥ�ŋƛ), ICESat'7

9Ŗą�;�cCFlR>şĢ\{V$��ƊŽāǫ#�9, ±¿$�"MODIS\{V

6lCKwƜŠ�ȋ\{VɤQuickSCATɥ��'ƴ�8;"�:�MODIS6Š�ȋ\{

V(ȉ®ī����4, �;'Ù=�"·¿(cCFlR¸ġ5ȉ®ī 1 km$&�"�

:�, �ĵ(ɡȉ®īÅ�ů1;:� 

è 5� ǾŪ LiDAR '7�"Ķ8;:\{V(ƇĬèɤĞè�(ȘǨɥ�ȇƢƥ�$', è
(7�&Ɯı\{V�Ķ8;:� 
 
:6� 	��

 
� ~ȡ(7�', ǾŪȇƢ'7:cCFlRŖą')ƅ�&Aiw{X��9 , �;�
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