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The Relationship between Water Occupancy and Backscattering Coefficient  
in Affected Areas due to the 2011 Tohoku Earthquake Tsunami  
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   After the 2011 Tohoku, Japan earthquake tsunami, Landsat ETM+, ALOS PALSAR, and ENVISAT ASAR 
captured affected areas including Sendai and Ishinomaki cities. In this study, we compared between backscattering 
coefficients of the ALOS PALSAR and ENVISAT ASAR images and the water fraction information derived from 
the Spectral Mixture Analysis (SMA) method which applied to the Landsat ETM+ reflectance image. We also 
discussed the difference of backscattering coefficients in L-band and C-band images. 
  
Keywords: Tsunami, ALOS PALSAR, ENVISAT ASAR, Landsat ETM+, Backscattering Coefficient 
 

 
ijklm� 
¨¾¿ÀÁÂ	ÃÄ
��ÅÆ�Ç
È�
���

É«
Ê��Ë���£´£ÌÍÎÏÐÑ�À�Ï�Ò

ÓÔ
ÕÖ�×�Ö�ØÂ��ÙÚ��ÛÜÊÝÆÞ

ßàáâ�ãä
��åæçè
é�����Ö�ê

ëìÕêí���êÊÀ����
�îïÔÀðñÏò

��ëó�×�ÖÀÖô 
õ®êÊÝÆö
÷�×�ßàáâ !�ØÂ�

�îïÔ
ðñ����
 Spectral Mixture Analysis
øSMA)1ù�¤ú�ûüýþ�����ö Landsat 
ETM+áâ"ìÕ���#$�%
&��îïÔÀÂ�
Ð��	è��ô��
�'
��ÕÖ��Â�Ð�

� ALOS PALSARøL-bandù� ENVISAT ASARøC-bandù

&��öû����������ÝÆö
���

×�«���(�)øSARù!�îïÔÀØÂÅÆ
ðñ�� �ô 
 
njLandsat ETM+o�^_`a�pq 
õ®êÊ�USGS Landsat Climate Data Records Landsat 

ETM+���áâ�ÕÖ�ôáâ�÷�Ê 2011 � 3 �
12�&�* 2011� 3� 28�� !ê"+��#$â
%Ï 30m &'!�,±() 6 -£.�*Õ��ô/
��USGS 0�+
,/×�-�.�./1µ$
�0Õ��ô12��Ê¤ú�ûüýþ�����
�

2�ØÂÅÆ�3��4Ãý5���ø6 1ùô 
Spectral Mixture AnalysisøSMAù�ìÕ��3�ê�

Landsat áâ�#$�%7Â�Ð�8�9�� 2)ô

SMA 
�2� Landsat ETM+áâ!��#$�%Â�
Ð�Ï÷�×�Ï�µ�456:0�+;<	Å.


��/=Ï"����áâ��
�Ö�>Ò
Â�Ð�

�?îè@ÀÖ�ÖÇ;AÏ"�ô 

 
rjSARst�o�u^\�pqv

 (1) �w	
���oxyzR\ 
ALOS PALSAR &�* ENVISAT ASAR áâÊ��B

Cöê"+�Landsat ETM+áâ�78D9EF7ë
�GH��øIJùô 

 
 (2) SMA{|bcSdefg�}~ 

ALOS PALSAR K%áâ� ENVISAT ASAR  SLC
áâ�'×:×öû���"åL� 3),4)�SMA 
��

v
�iv Landsat ETM+�ox ALOS PALSAR, ENVISAT 

ASAR st���j��stk ESRI’s base map
���st����j 

� 1v SARst��� 

�

－ 29 －

地域安全学会梗概集 No.35, 2014. 11



�

Â�Ð�MN�ãä��3�ê�öû���!�Ø

ÂÅÆ�ðñ��ô 
PALSAR � ASAR ���
Ê 9 �OÏ"����

��BCö
P!
��2�ØÂ��Ö����Gî�

�ô33êÊ� 3 � 12 �� 3 � 28 � Landsat 
��
Â�Ð�êQOÏ 15%R7#$�%�çè��ô'�
��çè��#$�%
&Ö�öû����Â�Ð�

���S;�ôAPLSAR � ASAR öû���áâ
� Landsat ETM+áâ�D9� 30m 
�T£6�£Ì��
SMA 
�2�÷�×� 3 � 28 �Â�Ð�áâ
UV
«�<�ô'���ASTER GDEM WXYÏ 1~50m 
��
�Ö��Záâ!�#$�%Y�çè��ôSMA

��Â�Ð�Ï 70~100%EF
�Ö�öû���
ý>Y�W[\O�	è��
��6 2 
]�ôD9
Â�Ð�ê"2�ëöû���W[\OYÏ¨í

Öô�!��ý>Y� ���Â�Ð�Ï¨íÖ��Ê

öû���YÏ^��À�_`Ï"�ô 
ALOS PALSAR � ENVISAT ASAR �ãä����D

9Â�Ð�ê"2�ë�PALSAR ûÏ ASAR �+ëö
û���YÏ^�Ö3�Ï�!�ôÂabc	d

e�
fg��öû�hiÏ L-bandøPALSARù� C-
bandøASARùêÊjÇ3�Ï/=��Ö��k�×�ô 

 

 
 (3) SARst���^_`a 
Â�Ð��öû�����ÏlmÔê"��no

����BCö
���×� SARáâöû����
ÕÖ�ØÂðñ�ó2�ôöû���!�Â�Ð�"

L	��
�áâ�6 3 
]�ôASAR êÊÂ�Ð�
XÖ��Ïpqr
st��Ö�
1��PALSAR
êÊpqru
7vr/êÂ�Ð�Ï		X�?î�

×�ôL-band 
&��Â�öû���Êwx
&�
�Y�y��Qsz�×�Ö��no�×�ôC-band ê
ÊÂ��wxöû���
¨íÀjÖÏ"����

ASAR 7ÇÏÂ�çè
ì��Ö��ÖÇ{|® 5)

�}~�ÀÖô 
 
�j�bm 
õ®êÊ¤ú�ûüýþ�����öØÂ��1

2
�Landsat ETM+áâ!� SMA �ÕÖ�÷�×�Â
�Ð�� ALOS PALSAR�ENVISAT ASARöû��
��ãä��ôZ���Ê-4=�Ï¨íÖë�

C-band  ASAR ûÏ L-band  PALSAR �+ëÂ�Ð
�?î
ì��Ö�3�Ï]��×�ô 

�� 
Landsat ETM+Ê USGS  Landsat Surface Reflectance 

Climate Data Record�*Õ��ôALOS PALSARÊ METI
� JAXA Ï�Ð��ôENVISAT ASAR Ê ESA Ï�Ð��
Geohazard Supersites and Natural laboratoriesÏ����Ö
�0�+�*Õ��ôõ®ÒrÊ¯�ø���

��25282117ù
��ô����
������I��ô 

���� 
1) Wu, C., and Murray, A. T.: Estimating impervious surface 

distribution by spectral mixture analysis, Remote Sensing of 
Environment, Vol.84, No.4, pp.493–505, 2003. 

2) ����7!���ßàáâ�ÕÖ��«µ>$�%$�

é��ØÂ%îï?î� SARáâ�� «�<�¤ú�û

üýþ�����"ìÕ, � 14��õ��¦�´£?��

�, 2014ø��,ù 

3) ����®�B���ALOS/PALSAR(@% 1.1/1.56A)
$�BC�1D���� ¡¢£¤

http://www.eorc.jaxa.jp/ALOS/doc/fdata/PALSAR_x_Format_JL.p
df 

4) Array Systems Computing Inc.: Help–Calibration 
http://www.array.ca/nest-web/help/operators/CalibrationOp.html 

E¥Quegan, Shaun, et al.: Land use/cover classification and rice 

mapping based on Envisat ASAR data, " The 2005 Dragon 

Symposium," Mid-Term results, 2005. 

v
� 2v  Landsat ETM+st� SMA ����pq��^_`ab

cSdefg�hf����������k�� �¡�

������
�g�y¢�(a) ALOS PALSAR (£¤¥
2011/3/13), (b) ENVISAT ASAR(£¤¥ 2011/3/22)  v

� 3v cSdefgst¦§¡����¨�©��]�^_`

aª�«j(a) ALOS PALSAR (£¤¥ 2011/3/13), (b) 
ENVISAT ASAR(£¤¥ 2011/3/22) 

－ 30 －




