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Outline 
What SAR can do for Coastal Studies?

- Use of spaceborne SAR data to Map and Monitor 
Coastal Regions (JERS-1, PALSAR) 

 - Multitemporal SAR Intensity Images 
 - Colour Assignment images 
 - Changes in “Area” 
 - InSAR  



World's Ten “Longest” Rivers

http://www.infoplease.com/toptens/worldrivers.html 



Basin area, 
discharge, runoff 
and basin latitude 
for the 25 world's 
“largest” rivers

Bianchi and Allison [2009] 



World's Ten “Largest” Rivers

Goudie [2001] 



Yellow River Delta

Hu et al. [2008] Fan et al. [2006] 

Historical migration of deltaic 
(1) 1855–1889; (2) 1889–1897; (3) 1897–1904;  
(4) 1904–1929; (5) 1929–1934; (6) 1934–1938 and 
1947–1964; (7) 1964–1976; (8) 1976–present. 



Landsat 3/MS 1979/05/27 �

Yellow River Delta

http://earthobservatory.nasa.gov Landsat 7/TM 2000/05/02 �



Yellow River Delta

http://earthobservatory.nasa.gov/Study/AstronautPhotography/
astronaut_photography2.html �

Image of the Yellow 
River delta was 
taken from the 
Space Shuttle in 
February 2000 
using an electronic 
still camera 



Yellow River Delta (Astronaut Photography)

From 1989 to 1995 the Yellow River 
delta accreted (grew in area).  

http://earthobservatory.nasa.gov/Study/AstronautPhotography/astronaut_photography2.html �

From 1995 to 2000 the Yellow River 
delta eroded (shrank in area).  

Each of these outlines of the above-surface delta was measured 
from an astronaut photograph mapped to the common base. 



JERS-1 & PALSAR Amplitude (1992-2008)



JERS-1 & PALSAR Amplitude (1992-2008)
25 Descending 
 (Nov. 1992 – Sept. 1998) 

7 Ascending 
(Feb. 2007 – May 2008) 



Drift Ice



JERS-1 & PALSAR Amplitude (1992-2008)
37.85oE, 119.05oE�

37.875oE, 119.38oE�



Composite Image

JERS-1/SAR 
   R:    94/12/10 
   GB: 95/03/08 



Composite Image

JERS-1/SAR 
   R:    96/05/21 
   GB: 98/09/04 



Changes in “Smooth Area”
NIH ImageJ 1.42q software  
     (http://rsbweb.nih.giv/ij) 

- Despeckle filtering  
     (Sigma Filter [e.g., Lee, 1983]) 

- Threshold 

JERS-1/SAR 1994/12/10 



Changes in “Smooth Area”

- Area Measurements 



Annual and Monthly  
Water and Sediment Discharge

[Chu et al., 2006] 
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Changes in “Smooth Area”



PALSAR Amplitude�
2008/06/012



PALSAR Interferogram�
Master: 2007/07/15; Slave: 2008/06/01

There has been NO deformation 
since 2007?�

11.8 cm toward the satellite



Concluding Remarks 
What SAR can do for Coastal Studies?

-  It provides valuable information about the historical 
evolution of the delta area and water-course changes.  

-  Changes in the “smooth area” correlate well with water 
and sediment discharges. 

-  InSAR analysis of PALSAR reveals no notable ground 
deformation during July 2007 and June 2008. 


