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When w riting  the paper on the applic ation 
of “Integ rated R emote S ens ing  and G IS  
Tec hniques  on Trans boundary Waters ”, 

w e ended up w ith a  dis c us s ion of 
res ults …  

 I  shall start the presentation with this discussion 
which can be summarized as following:

  R em o te sen si n g  p r o v i d es i n f o rm at i o n  c o n c er n i n g  d i f f er en t 
h y d r o l o g i c a l  p ar am eter s o f  i n t er est to  a t r an sn at i o n a l  r i v er  /l ak e 
b asi n  assessm en t p r o j ec t

 M o n i t o r i n g  i s su p p o r t ed  d u e to  th e m u l t i -t em p o r a l  c h ar ac t er  o f  
th e d ata, 

 W ater  q u an t i t y  / q u al i t y  assessm en t s c an  b e p er f o rm ed  w h i l e 
th ese c an  b e i n t eg r at ed  w i t h i n  a G I S sy stem , 

 T h e m eth o d o l o g y  i s c o st ef f ec t i v e,
 E x c h an g e an d  p r o t ec t i o n  o f  i n f o rm at i o n , as w el l  as p u b l i c  
ac c ess to  i n f o rm at i o n  i s su p p o r t ed . 



Applic ation of R emote S ens ing  
Tec hniques  is  w ell es tablis hed on various  

“environmenta l”  projec ts . What are the 
benefits  for applying  s uc h tec hniques  

w hen manag ing  Trans nationa l hydrolog ic  
bas ins ?

 W ater resource management requires:  su f f i c i en t , l o n g -
term , f r eq u en t an d  r e l i ab l e d ata w h i c h  c o v er  d i f f er en t t y p es o f  
en v i r o n m en ta l  / w ater  q u an t i t y  / w ater  q u a l i t y  d ata…

 R em o te S en si n g  c an  c o n t r i b u t e b y  su p p o r t i n g  ac t i v i t i es l i k e:

 M ap p i n g  h y d r o l o g i c a l  / h y d r o g eo l o g i c a l  f ea tu r es o f  i n t er est / 
L an d  c o v er  c h an g es, &

 P r o v i d i n g  p ar am eter s r e l a t ed  to  w ater  q u an t i t y  &  w ater  q u a l i t y . 



  Mapping of hydrogeological features

 A v ai l ab l e H y d r o g eo l o g i c a l  m ap s i n  d i f f er en t c o u n t r i es m ay  b e 
o f :

 d i f f er en t sc al e, 
 d i f f er en t i n f o rm at i o n  c o n ten t , 
 w h i l e v ar i o u s c l assi f i c a t i o n  sc h em es ar e u sed  f o r  th e v ar i o u s 
r o c k  t y p es.



?

? Missing tectonic lines

?

Mapping of hydrogeological features



Update the hydrogeological maps

Integrated use of remote sensing 
and GIS techniques 
can be used to make a “unifrom” 
hydrogeological map



Hydrology from Space

RADAR ALTIMETRY 
MEASUREMENTS

T /P  (O c t 1 9 9 2 - A u g  2 0 0 2 , n e w  
o r b i t - A u g  2 0 0 2 -2 0 0 5 )

J a s o n -1  (s in c e  F e b  2 0 0 2 )
G F O  (s in c e  J a n  2 0 0 0)

E N V IS A T  (s in c e  N o v  2 0 0 2 )
+ ERS -1 (Jul 1991 - Mar 2000), ERS -2 (since Apr 

1995)

M A IN  IN S T R U M E N T S : R A D A R  A L T IM E T E R , R A D IO M E T E R

R E P E A T  P E R IO D : 1 0  d a y s  (T /P , J a s o n ), 1 7  d a y s  (G F O ) a n d  3 5  
(E N V IS A T )

S in c e  2 0 0 2  - 
T h r e e  s a te l l i t e s



Hydrology from Space
WATER LEVEL 
FROM SPACE
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Hydrology from Space WATER LEVEL / 
VOLUME 

P o s s ib i l i t y  t o  r e c o n s t r u c t a n d  m o n it o r  w a t e r  le v e l t im e  s e r ie s  
fo r  O c h r id  (E N V IS A T )  a n d  M a c r o  P r e s p a  

(G F O  +  T /P  n e w  o r b i t) la k e s .

 E s t im a t io n  o f la k e  v o lu m e  c h a n g e s .

Lake level from in situ and 
altimetric data.
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Hydrology from Space Other possibilities

Snow 
cover

Snow extent and depth from passive microwave data SSM/I (625 
km2)  AMSR-E (156 km2), and simultaneous passive and active 
microwave (altimeters).W a te r  a n d  s n o w  e x te n t f r o m  o p t ic a l 
im a g e r y   (M O D IS   / M E R IS , L a n d s a t , A S T E R , S P O T ...S M O S  S o i l 
m o is t u r e   



Hydrology from Space Other possibilities

Lake Water extent: Change analysis

Sh r i n k i n g  o f  P r esp a L ak e ,  w o u l d  
h av e an  i m p ac t o n  t h e w et l an d s o f  t h e 
r eg i o n… .

DATES Water Level 
August (m)

Water Level Mean 
annual (m)

SurfaceArea km2

(satellite data)

1978 (Landsat MSS image) 849.33 849.32 (1977-1978) ~276

1988 (Landsat TM image) 849.08 849.48 (1987-1988) 273.70

2000 (Landsat ETM image) 845.36 845.78 265.26

DIFFERENCE 1978 to 2000 3.54 10.74



Construction of Digital 
Terrain Models using 

stereo imagery or after 
the application of GIS 

techniques.

The pilot study area is 
quite mountainous and it 

includes the Micro / Macro 
Prespa lakes 

at an altitude of 850 
meters 

and Ochrid lake at an 
altitude of 695 m a.m.s.l.

Hydrology from Space Other possibilities

Digital Terrain Models



Hydrology from Space: Update Land Cover 
maps Monitor spatial & temporal changes…

 Pollution loads vary with the 
various types of land cover.

 Coniferous forests have 
higher filtering capacities for 
atmospheric deposition than 
deciduous forests,  

 Type and rate of application 
of fertilizers and pesticides 
vary with each crop type, 

  Land cover affects 
precipitation surplus and 
consequently the 
concentration of pollutants 

  



Hydrology from Space: Update Land Cover 
maps Monitor spatial & temporal changes…

    Land cover changes that influence hydrologic infiltration parameters of water 
basins, due to fire events can be detected using MERIS data…They can be  
used for monitoring the area on a continuous basis and also for map 
updating procedures in the GIS system.

  



Hydrology from Space: Monitor spatial & 
temporal changes of water quality…

A TSM [g m^]-³ 0.27 
to 4.5 : 21 / 8 / 2007

B  TSM [g m^-³] 0.17 to 
3.37:15/02/ 2008

C  TSM [g m^]-³ 0.19 
to 3.25 : 1/ 5/ 2008

D TSM [g m^]-³ 0.28 to 
4.21 : 15 / 8 / 2008

Water quality: Total Suspended sediments



Hydrology from Space: Monitor spatial & 
temporal changes of water quality…

A C h l _C o n c  [m g  m ^]-

³0.07 t o  6.67: 21  / 8 / 
2007

B C h l _C o n c  [m g  m ^]-³ 
0.02 to  1 3.56 : 1 5 / 2 / 
2008
 

C C h l _C o n c  [m g  m ^]-³ 
0.21  to  1 1 .03 : 1  / 5 / 
2008

D C h l _C o n c  [m g  m ^]-³ 
0.1 3 t o  7.05: 1 5/ 8 /2008

Water quality: Chlorophyl concentration



Application of GIS techniques

 G I S tec h n i q u es ar e u sed  i n  p r o c essi n g  m u l t i p l e d ata th at ar e o f  
c o n c er n  to  a l ak e w ater  assessm en t p r o j ec t . 

 T h e ap p l i c at i o n  o f  G I S tec h n i q u es c an  assi st i n  th e f o rm u l at i o n  
o f  a  d ata i n v en to r y  af t er  th e ac q u i si t i o n  o f  to p o g r ap h i c  m ap s, 
c o m p i l a t i o n  o f  g eo l o g i c a l  an d  h y d r o -g eo l o g i c a l  m ap s b ased  o n  
an al y si s o f  r e l ev an t d ata, c o m p i l a t i o n  o f  d i g i t a l  e l ev at i o n  m o d el  
f o r  th e ar ea o f  i n t er est b ased  o n  sate l l i t e d ata an d  av ai l ab l e m ap s. 

 I t  a l so  i n c l u d es th e sto r i n g  o f  v ar i o u s h y d r o -m eteo r o l o g i c a l  d ata 
w h en  av ai l ab l e.



Application of GIS techniques

 O n  th e b asi s o f  av a i l ab l e m ap s an d  sate l l i t e d ata, d i g i t a l  e l ev at i o n  
m o d el s ar e u sed  i n  o r d er  to  d el i n eate th e b asi c  su b -c at c h m en t s o f  
th e P r esp a b asi n  as w el l  as th e i r r i g at i o n  n etw o r k  i n  th e ar ea

 T h e c h ar ac t er i st i c s o f  th e b asi n  as w el l  as th e stat i st i c a l  q u an t i t i es 
o f  i t s h y d r o g r ap h i c  n etw o r k  h av e al so  b een  est i m ated .

 T h e C o r i n e l an d  c o v er  m ap  f o r  th e w h o l e o f  th e b asi n  h as b een  
i n c l u d ed  i n  th e i n v en to r y . 

 I n t er p r e t a t i o n  o f  sate l l i t e d ata h as b een  u sed  to  u p d ate th e h y d r o -
g eo l o g i c a l  m ap s.



The Pres pa  / Oc hrid pilot projec t reg ion is  
s ituated in the B a lkan Penins ula , in 

s outheas tern E urope, a t the borders  betw een 
A lbania , G reec e, and the FY R  of M ac edonia

The entire Prespa basin has 
been declared a trans-
boundary protected area,
 with the establishment of 
the “Prespa Park” 
by the Prime Ministers of 
Albania, Greece and the 
FYR of  Macedonia on 2 
February 2000
The three lakes constitute a 
common hydraulic system.



Tools of analysis / Processing techniques

 P r o c essi n g  tec h n i q u es th at h av e b een  ap p l i ed  i n c l u d e 
i n t eg r at ed  i m ag e p r o c essi n g  / G I S v ec to r  d ata tec h n i q u es.

 T h e B E A M  so f tw ar e h as b een  u sed  to  r ead  an d  p r o c ess th e 
M E R I S i m ag es an d  to  ex p o r t d ata i n t o  G eo -T i f f  f o rm at . 

 A l l  d ata h av e b een  i m p o r t ed  to  T N T m i p s V  7.4 w h i c h  su p p o r t s 
f u l l y  i n t eg r at ed  G I S , i m ag e p r o c essi n g , C A D , T I N , D esk to p  
c ar t o g r ap h y  an d  g eo sp at i a l  d atab ase m an ag em en t to o l s. 

 G eom et r i c  an d  r ad i o m et r i c  c o r r ec t i o n s w er e p er f o rm ed  o n  th e 
sate l l i t e i m ag es i n  o r d er  to  p r ep ar e th em  f o r  f u r t h er  p r o c essi n g  
an d  an a l y si s.



Macro – Micro Prespa and Ochrid 
lakes which have been used as 

pilot project area are: 

One of the most valuable lakes of 
Europe in terms of biodiversity

Ochrid is the oldest lake in 
Europe and one of the oldest in 

the world. 



Lakes  a re an important life s upport, 
rec reationa l, c ommerc ia l and 

aes thetic  res ourc e to humans . 

I t worth's trying to preserve 
this priceless resource…
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