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Introduction 
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WHAT`S THE IMPORTANCE OR NEED FOR HYDRO- 
GEOPHYSICAL STUDY THROUGH RS & GIS ? 

 
ü These  variables  play  an  important  role  in  quantifying  water  and  energy 

fluxes   at   the   land   surface/atmosphere   interface,   which   have   direct 

implications in hydrological, climate and weather forecasting models. 

 

ü Significant influence on water and energy cycles (in terms of Earth radiative 

balance),  as  well  as  socioeconomic  and  environmental  repercussions  on 

the earth and these are significant indicators of climate change. 

 

ü It`s improve the satellite-based rainfall estimates for climate change. 

 

ü Real-time  rainfall  measurements  are  vital  for  crop  monitoring,  drought, 

famine warning and Indirect influence on other climate components such as 

snow cover, soil moisture and atmospheric circulation variability. 

 

ü Can  benefit  hydrological,  meteorological, climatological,  flood  forecasting, 

food production, water use and control  applications. 
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Objectives 

The   primary   object   of   this   project   is   to 

investigate the dependence of land  surface 

microwave  emissivity  on  snow,  vegetation 

and  soil  moisture  with  a  view  to  improving 

rainfall estimation for climate change. 

3º 

4º 

2º 

1º 
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Objectives 

To providing improved 

schemes of exchange 

parameterization 

water, energy and 

carbon between the 

of 

land surface and the 

atmosphere in hydrological and meteorological 

models from the meso-scale to larger scales for 

global   environmental   change,   including   the 

radiative forcing problem. 

3º 

4º 

2º 

1º 

www.geoinformatics.upol.cz 

http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/
http://www.geoinformatics.upol.cz/


To studying the use of 

airborne remotely sensed data 

satellite and 

for 

evaluation of surface fluxes and states by 

supplying hard data on the ground truth. 

Objectives 

3º 

4º 

2º 

1º 
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To exploring methods for aggregation and 

disaggregation   of   parameters   on   different 

scale and fostering a new community of land 

surface experimentalists capable of carrying 

out     experiments     in     places     with     bad 

infrastructure and harsh climate. 

Objectives 

3º 

4º 

2º 

1º 
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Study Area 

the north, as desert. 

Hapex Sahel Experimental 

Site 

 

ü The area selected for this  study  is the Hapex  Sahel  experimental site  and 

surrounding area (0Áï5ÁE and 11Áï 16ÁN). 

ü The EPSAT rain gauge network is located in this area. 

ü The  study area  is  also  interesting  because  of the  change  in vegetation  cover 

from dense vegetation in the extreme south, and very little or no vegetation in 



Data and Methodology 
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Database Products: 

üConventional data are more accurate and site specific, but data collection is time 

consuming,  expensive,  requires  more  manpower  and  it  may  not  be  possible  to 

extrapolate to a larger area. 

 

üRemotely sensed data on the other hand have got advantages due to repetitive 

and synoptic coverage of the large, inaccessible areas, quickly and economically. 

 

In the present study, to take the dual advantages, both conventional and remotely 

sensed data were used. 

 

VPrimary Data: 
AMSR-E, SSMIS, TRMM, Landsat and SRTM data. 

 

VSecondary Data: 
Topographic sheet, Socio-economic data, meteorological data. 
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üThe  accurate  monitoring  of  hydro-geological  parameters  by 

optical imagery of high spatial resolution is seriously reduced 

by cloud cover due to the similar reflective nature of snow and 

www.geoinformatics.upol.cz 

passive microwave remote sensing has 

penetration of cloud cover and all weather 

clouds, while 

advantage in 

imaging. 

üA combination of the two products could provide a significant 

improvement   with   high   spatial   resolution   from   the   optical 

imagery and cloud transparency from the microwave imagery. 

Data and Methodology 
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Data and Methodology 
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×WP1: Literature study on climate research through active/passive 

microwave remote sensing analysis and selection of proper models. 

 

×WP2:  Comprehension  of  the  physics  of  climate  change  ï  influencing 

parameters,  special  attention  on  snow  and  vegetation  cover  (biomass) 

and soil moisture. 

 

×WP3:  Writing  the  correction  algorithm  and  analysis  of  the  interaction 

with other correction algorithms. 

 

×WP4: Implementation the correction algorithms for specific applications 

such as rainfall, air temperature, humidity, radiation, sea ice, flood plain, 

soil moisture, surface roughness, sea surface salinity and temperature, 

aerosol  properties,  water  vapors,  gas  molecules,  global  precipitation, 

clouds,  haze,  dust  particles,  LULC,  total  solar  irradiance,  seasonal 

changes  of  vegetation  and  snow  cover,  herbaceous  and  arboreous 

biomass etc.  and in last publications & reporting. 
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 Á Methods to Building a Basic Geographic Database:  

Vector Analyses 

Geometric Correction 

Change Detection Techniques 

Image Enhancement 

Band Ratio (NDVI / NDSI) DIP 

GIS 

Data and Methodology 

Resampling 
 

Principal Component Analysis 

 
Supervised/unsupervised classification 
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Principal Component Analysis 

ü Principal  component  analysis  (PCA)  involves  a  mathematical  procedure  that 

transforms a number of (possibly) correlated variables into a (smaller) number 

of uncorrelated variables called principal components. 

ü The first principal component accounts for as much of the variability in the data 

as  possible,  and  each  succeeding  component  accounts  for  as  much  of  the 

remaining variability as possible. 

ü PCA  useful  to  discover  or  to  reduce  the  dimensionality  of  the  data  set  (For 

Landsat PCA1 = 91%, PCA2 = 4-5%, PCA3 = 2-3%........... ). 

PCA-3 



Polarization and Gradient Ratio 

The PR/GR is an index that provides a standardized method of comparing surface 

features in satellite images. The formula to calculate PR/GR is: 

 

PR = (XV ï XH) / (XV + XH) 

PR = (19V - 19H) / (19 V + 19 H) 

 

GR = (XV - YV) / (XV + YV) 

GR = (6V ï 10V) / (6V + 10V) 
 

Normalized Difference Vegetation Index 

Index values can range from -1.0 to 1.0, Higher index values are associated with 

higher  levels  of  healthy  vegetation  cover,  whereas  clouds  and  snow  will  cause 

index values near zero, making it appear that the vegetation is less green. 

 
NDVI = (near IR band - red band) / (near IR band + red band) 

 

Bands from the following satellite sensors can be used to calculate NDVI: 

 

ü  Landsat TM -- bands 3 (0.63-0.69 µm) and 4 (0.76-0.90 µm) 

ü  Landsat ETM -- bands 3 (0.63-0.69 µm) and 4 (0.75-0.90 µm) 

ü  NOAA AVHRR -- bands 1 (0.58-0.68 µm) and 2 (0.72-1.0 µm) 

ü  Terra MODIS -- bands 1 (0.62-0.67), 2 (0.841-0.876) 



L2A20110831_H_GR_B34 

GR=(18.7H-23.8H)/(18.7H+23.8H) 

L2A20110831_PR_H5-V5 

PR=(36.5H-36.5V)/(36.5H+36.5V 



Forest 
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condition, Settlements, Landsat Images: 

River, Road, 

Showing Vegetation / 

Drainage pattern, Hilly terrine, Clouds, Open 

Scrub/Westland, Wetland and water body. 


