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1. Creation  of  Bathymetric  Models  for  the  Caspian  Sea

Digitisation  of   topographical  maps  at  scale 1: 500,000  for  the  Kara-Bogaz-Gol  bay  and  the  a  coastal  zone  of  the  whole  Caspian  Sea  was  executed  by  two  stage. First  stage  it  is  period  of  analysis  and  completing  availability  topographical  and  sea  maps, aerial  photographs. Second  stage  it  is  period  of  digitisation  of  the  maps  and  their  processing  and  editing  by  means  of  hydrodynamic  model  MIKE 21.

In  the  time  of  the  first   stage  it  was  used  sixteen  sheets  of  topographical  maps  having  colour  and  black-and white  imprint  at  scale 1: 500,000.  Figure 1 shows  a  disposition  these  sheets  on  a  surface  and  coastal  zone  of  the  Caspian  Sea. Table 1  contains  a  list  of  maps, corrected  during  this  stage  of  work.  All  the  sheets, including  a  coastal  zone, were  corrected  by  isoline  of  minus  22.00 m.  Isolines  were  drew  for  regions  of  the  bays  KBG  and  Komsomolets  with  regard  for  consultations  of  experts  from  Turkmen  Hydromet  and  Kazakhstan  specialists  from  the  Institute  for  Space  Researchs  and  the  “KASAKHSTANCASPIYSHELF ”  Company.

Creation  of  a  model  bathymetric  map  for  the  Caspian  Sea  was in  need  of  determination  a  size  for  a  model  grid,  it   spacing, width  and  orientation.  Special  attention  was  gave  to  crooks  which  must  to  characterise  the  form  of  a  relief  and  to  correspond  to  it  diametrical  profile  when  the  relief  was  represented    by  horizontal  lines  on  a  map. The  horizontals  were  counted  beginning  from  one  level  surface  of  minus  28.00 m  in  order  to  unite  the  separate  topographical  maps.  The  maps  for  the  Caspian  Sea  at  scale  1: 500,000  were  corrected  by  an  interpolation  method. These  maps  and  maps  for  Northern part  of  the  Caspian  Sea  and  the  Gurevsky  fairway  have  more  large  scale  and  they  were  digitized  by  a  digitizer,  creating  a  file  of  sea  depths  or  heights  and  their  marks  in  the  Merkator’s  equiangular  cylindrical  projection  ( UTM - co-ordinates).
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Figure1. Disposition of Topographycal Map Sheets on a Surface and Coastal               Zone of the Caspian Sea

Table 1 - List  of  Corrected  Maps

N/N
 Number of Sheet
Note

1
L- 39 - A
Colour  map  was made up in  1962; it  was prepared  for  publication  in  1963;  it  was partially  corrected  in  1972.  Black - and  white  map  was  made  up  in  1983

2
L- 39 - A
Colour  map  was  corrected  after  topographical  maps for 1980 - 1983

3
L - 38 - A
Colour  map  was  corrected  after  topographical  maps  for  1979 - 1981.  Black - and  white  map  was  made  up  in  1985 - 1989

4
L - 39 - A
Colour  map  made  up  for  1979 - 1981

5
L - 39 - A
Colour  map  was  corrected  after  topographical  maps  for  1980 - 1982.

6
K - 38 - A
Colour  map  was  made  up  for  1982 - 1985

7
K - 38 - A
Colour  and  black-and white  maps  were  made  up in  1959  and  they  were  corrected  in  1966;   again  they  were  published in 1972

8
K - 39 - A
Black-and white  map  was  made  up  in  1988 - 1989. Colour map  was  prepared  for  publication  in  1972

9
K - 39 - A
Colour  map  was  made  up  in  1958  and  it  was  renewed  and  prepared  for  publication  in  1980

10
K - 39 - A
Black-and white  map  was  made  up  for  1983

11
K - 40 - A
Colour  map  was  made up  for  1974 - 1982

12
J - 39 - A
Colour map  was  published  in  1980 - 1981

13
J - 39 - A
Colour map  was  made  in  1966 and  it  was  renewed  in  1976

14
J - 39 - A
Colour  map  was  made  up  in  1959  and  it  was  corrected  and  published  in  1980

15
J - 39 - A
Colour  map  was  made  up  and  published  in  1976, 1980

16
J - 40 - A
Colour  map  was  made  up  for  1972 -1975, 1978 

Earthly   surface  has  the  very  complex  form  and  one  cannot  to  imagine  of  it  in  the  form  of  known  geometrical  structures.  Therefor, every  point  on  a  map  has  geographic  co-ordinates  and  it  must  be  orientated  relative  of  true  North.  This  orientation  was  of  2.6o  for  the  Caspian  Sea   and  it  was  of  minus  2.06o   for  Northern  part  of  the  Sea.

It  was  required  the  creation  of  two  models:  a bathymetry  model  for  all  the  Caspian  Sea  at  scale  1: 1,000,000  and  a  bathymetry   model  for  the  Caspian  Sea  at  scale  1: 2,000,000.  This  task  was  solved  by  means  of  transformation  a  bathymetry  to  the  digit  form  and  creation  it  model  by  the  Program  Paket  MIKE 21  instrument.  All  depths  was  related  to  an  inquiry  water  level.  It  has  mark  of  minus  28.00 m. It  is  very  important  to  insert   coastal  zones,  which  are  exposed  to  flooding  and  drainage.  With  this  purpose  all  areas  were  digitized  up  to  a  mark  of  minus  22.00 m, which  is  a  fixed  maximum  height  by  an  extremal  storm  surge.  The  line  of  minus  22.00 m  became  a  contour  for  a  boundary  between  “true earth”  and  “water”  in  a hydrodynamic  simulation.  “True  earth”  it  is  territory  which  has  never  to  be  flooded.  Calculations are  not  executed  for  the  points  of  “true  earth”.  The  calculation  is  executed  only  for  points  “water”  which  will  can  be  exposed  to  flooding  or  drainage.

Created  graphic  models  for  the  Caspian  Sea  bathymetry  are  put  in  Application  1  and  2.  The  model  permits  to  draw  only  twenty  isolines  all  over  contour  of  the  Sea.  So,  isobaths  of  6.0; 3.0; 2.0; 1.0; 0;  minus 7.0  and  minus  8.0 m  were  drew  for  the  Northern  part  of  the  Sea.  The  isobaths  of  6.0 m  and  3.0 m are  located  near  with  each  other,  that  is  why  these  isobaths  coincide  on  the  presented  maps.  Figures  2  and  3  show  the  bathymetrical  model  of  the  Caspian  Sea  before  and  after  a  supplement  and  correction.
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Figure 2. The  Caspian  Sea  Bathymetry  Model Before  Correction (grid spacing  10 km)
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Figure 3. The Caspian Sea Bathymetry Model After Supplement and Correction (grid spacing 10 km)

Analysis  of  the  Caspian  Sea  bathymetry ( Figure 3 ) by  disposition  of  a  sea  bottom  relief  allowed  to  separate  the  Sea  to  three  parts:  a  Northen, Middle  and   Southern.  

Moreover, a  shelf  of  the  Caspian  Sea  is  limited  by  depths  to  100  metres.  A  continental  slope,  which  is  began  lower  a  boundary  of  the  shelf,  has  finish  approximately  on  the  depths  at  500 - 600 metres  in  a  Middle  part  of  the  Caspian  Sea  and  it  is  finished  on  700 - 800 metres  of  depth  in  a  Southern  part  of  the  Sea  ( it  is  more  steep  here ).  A  Western  coast  has  a  narrow  shelf  forty  metres  wide  ( in  average ).  A  Southern  coast  has  a  more  narrow  shelf  with  depths  to 400 metres  at  five,  ten  kilometres  from  the  coast.  An  Eastern  coast  has  a  more  spacious  shelf,  having  width  about  130 kilometres.

The  Northern  part  of  the  Caspian  Sea  is  shallow,  it   an  average  depth  is  5 - 6 metres,  it  maximum  depths  are  15 - 20 metres. They  depths  are  on  a  boundary  with  a  Middle  part  of  the  Sea..  A  bottom  relief  is  complicated  by  shoals,  island,  furrows.

The  Middle  part  of  the  Sea  is  an  isolated  hollow,  having  a  region  with  maximum  depths.  It  is  the  Derbent  hollow,  which  has  dislocation  to  a  Western  coast. An  average  depth  this  part  of  the  Caspian  Sea  is  190 metres  and  it  maximum  depth  is  788 metres.

The  Southern  part   of  the  Caspian  Sea  is  the  continuation  of  the  Main  Caucasus  mountain  range.  It  is   a  more  deep  part  of  the  Sea,  having  the  maximum  depth  to  1025 metres.

The  coasts  of  the  Caspian  Sea  have  various  outlines.  They  are  very  jagged  in  the  Northern  part  of  the  Sea.  There  are  several  gulfs  and a  great  number  of  shallow  bays  here.  The  islands  Kulaly  and  Tujleny  are  most  big.  Deltas  of  the  Volga  and  Ural  rivers  have  a  coastal  line  complicated  by  many  small  islands  and  channels  which  change  their  location  very  often. An  increase  of  littoral  land  is  the  result  of  powerful  flow  from  a terrain  material  which  take  part  in  formation  a  delta.  The  Middle  part  of  the  Caspian  Sea  has  a  relatively  equal  coastal  line.  Islands  of  the  Bakinsky  archipelago  are   in  the  Southern  part  of  the  Caspian  Sea.

The  model  MIKE 21  gives a  possibility  to  take  out   more  close  isolines  in  a  set  square.  Advantage  of  a  model  map  is  what  it  can  be  corrected,   it  scale can  be  enlarged  and   it  is  able  to  addition  an  information.
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