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Overview 

The importance of monitoring soil moisture in Vietnam 

 

 

     

 

 

 

     Soil moisture information can be used for reservoir 
management, early warning of droughts, irrigation 
scheduling, crop yield forecasting, index of climate change 

 

 



Study area: 
Red river delta, Hanoi (important rice 

fields, SMC changes) 

• Site Location  

 

Flight Plan 2012-2013 

Flight experiments 2009 -2010 



Overview(Cont.) 

• (2009-2010): Use radiometers L,C,X bands, integrated with 
GPS receiver for mapping soil moisture from the aircraft 
(Aerial remote sensing) 



Methodology 

Ground 
surveying  

Airborne - Radiometer (L, C, X) 

MODIS 
Sensor  Extracting Data Logging 

NDVI LST 

SMI 

Objects classification 

Selecting experiment algorithm  

Soil Moisture Database Mapping by Spatial Analysis Comparing 



Instrument 

• Radiometer 



Field surveys 2012-2013 

• Field Experiement 



Soil Moisture Modelling 
(Cont.) 



Soil moisture calculation 



Calibration Radiometers before flying 

• Aerial Radiometer 



Measurements by airborn radiometers & field trip 



Data register & store 

• Real time data 
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• Frequency measured during flight 



Objects classification 

• Classification and treatment of emission objects 



Data Processing 

• Calculate Soil Moistrue 

Space Technology Institute - STI, VAST

Data file created for passive Radiometer Gia Lâm 16/10/2012
F= 3.626 GHz

Fbluesky= 1674 Hz RM coeff.

Tbluesky= 5 deg. K 0.0302

Fabsorber= 11591 Hz He so A= 0.03017

Tabsorber= 31.2 deg. C

Object Soil

Object temp. 33 deg. C

Sur. Roughness param.  .2 Rice 33.1 deg.C

SF  58 Soil 33 deg.C

CF  16 River deg.C

BD  1

=========================================================================================================

No. Time Freq. Lat. Lon. Object Tb(K) Tbn Emiss Vmest do am %

1166 11:14:43 10656 ruộng 275.9907 275.991 0.9016 0.33000 33

1167 11:14:44 10652 ruộng 275.8700 275.87 0.9012 0.33000 33

1168 11:14:45 10665 ruộng 276.2622 276.262 0.9025 0.33000 33

1169 11:14:46 10674 21.0988631 106.012026 ruộng 276.5337 276.534 0.9034 0.32000 32

1170 11:14:47 10667 ruộng 276.3225 276.323 0.9027 0.33000 33

1171 11:14:48 10650 21.0985065 106.012078 ruộng 275.8096 275.81 0.901 0.33000 33

1172 11:14:49 10617 ruộng 274.8140 274.814 0.8978 0.35000 35

1173 11:14:50 10580 ruộng 273.6977 273.698 0.8941 0.36000 36

1174 11:14:51 10552 ruộng 272.8529 272.853 0.8914 0.38000 38

1175 11:14:52 10516 ruộng 271.7668 271.767 0.8878 0.40000 40

1176 11:14:53 10472 ruộng 270.4393 270.439 0.8835 0.42000 42

1177 11:14:54 10396 ruộng 268.1464 268.146 0.876 0.47000 47

1178 11:14:55 10292 ruộng 265.0086 265.009 0.8658 0.50000 50

1179 11:14:56 10230 21.0953988 106.013099 ruộng 263.1381 263.138 0.8596 0.50000 50

1180 11:14:57 10212 ruộng 262.5950 262.595 0.8579 0.50000 50

1181 11:14:58 10243 ruộng 263.5303 263.53 0.8609 0.50000 50

Processing dataReceiving data

Object temp.
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Spatial Analysis 

• Mapping soil moisture from aerial remote sensing 



Soil Moisture Index using MODIS data 

 

 

 

MODIS 

LST 
  

NDVI  

SMI Dry edge & Wet edge 



SMI Methodology 

• Dry edge and Wet edge detection based on 
scattering of LST and NDVI using MODIS data 



SMI Mapping 



RESULTS 
SMC map of Red river delta, Hanoi - 2013 



Study area: 
Red river delta, Hanoi (important rice 

fields, SMC changes) 

• Site Location  

 

SMC results in 2012-2013 

SMC results in 2009 -2010 



Future work for SMAP CAL/VAL  

Cooperation with UPC (Universitat Politècnica de Catalunya-Spain) or 

other for Radiometer sensor ? 

Using UAVs for monitoring soil moisture on wide areas (rice, coffee 

plantation, etc) 

UAV(VAST) 

UPC radiometer 

UAV 



THANK YOU FOR YOUR ATTENTION ! 
Contact: dmchung@sti.vast.vn  

           chung_sti@yahoo.com 
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