


Development of measuring network in southern 
coasts of Caspian Sea 

Caspian Sea level fluctuations

Climate report of Caspian South Coastal 2023-2024

In this report 
we talk about 

The effects of decrease water level of the Caspian Sea and the 
coasts of Iran



Marine Prediction
Marine “TAHAK” (Development of Applied 

Meteorology)

Meeting on the difference of the Caspian Sea Level 
Height with Turkmenistan (virtual)

In this report 
we talk about 

Marin Meteorology



Synoptic Stations in Caspian Sea



Fig.2. Coastal and marine meteorological monitoring 
network of Mazandaran province



Nooshahr meteorological and oceanographic buoy
Izadshahr supplementary synoptic station

Amir Abad supplementary synoptic station and Meteorological Radar Center
The main synoptic station of Babolsar
The main synoptic station of Noshahr
The main synoptic station of Ramsar

Climatology station in Tonekabon Equipped with an automatic atmosphere 
station



•

view of the Oceanor-type buoy of Nowshahr port

Monitoring software



• Construction of coastal meteorological station and establishment of PMO center in 
the Faridunknar port office

• 1- According to the pessimistic scenarios of the esteemed consultants of the Ports and
Maritime Organization, the sea surface is about 140 meters (the distance between the lines is
equal to -28 meters to -31 meters), which, of course, will not have a significant effect on the
scale of meteorological monitoring (figures below). In addition, even moving the platform on
this scale is possible without any problem and easily.

• 2- Due to ongoing maritime activities, and the need to ensure the life and financial safety of
the operators of this sector, including maritime transport, fisheries, tourism, oil and gas, etc.,
and the strong dependence of the economic efficiency of these users on the data And marine
meteorological forecasts, the option of shutting down the development of monitoring and
improving the accuracy of forecasts based on the sea background with the current trend in
this geographical location is not a strong justification.

• 3- Due to the automaticity of meteorological and marine instruments and the possibility of
moving them at any desired time, increasing the distance of the sea and the meteorological
platform from the building to the limited amount mentioned does not cause a disturbance in
the monitoring performance.



• 4- Measuring the direction and speed of the wind in the open area of the 
beach, air temperature, water surface temperature, water salinity, 
installing a wave sensor near the beach, etc. requires immediate proximity 
to the sea and direct access.

• 5- Due to the fact that the Nautex office is located in the Faridonkanar
Port Authority, the Meteorology PMO expert will have the opportunity to 
come to the Nautex office of the PMO tower on certain days and at times 
of warning to have a discussion with the users and experts of the ports 
and Maritime affairs, issue forecast bulletins and recommendations based 
on the needs of users of this section.

• 6- Lastly, meteorological facilities and facilities, unlike ports and maritime 
administrations, are not so huge that it is considered a waste of resources, 
rather, as mentioned above, it is a kind of return on investment according 
to the essential needs of users.



Faridunknar Port and Maritime Administration



Notification

1- General Administration 
website;
2- Marine meteorology 
website;
3- System 134;
4- Social networks;
5- Radio and Television of 
the center of the province;
6- news agencies;



Threats of the Caspian Sea

1-Decrease in water level of the Caspian Sea:
- Evaporation caused by temperature rise and global warming
- Rainfall changes in the entire Caspian Sea basin and the rivers leading 
to it1-
The decrease in the flow of rivers leading to the sea due to human 
activities and...2- Sea pollution caused by:2-1- Urban and human waste 
water 2-2- Tourists' garbage 2-3- Factory effluents3- Consequences of 
transferring sea water to coastal province ....4- Reduction of fish stocks



Caspian Sea level changes (1835-2015)

Caspian Sea water level fluctuations in historical periods:
The water level at the beginning of the formation of human civilizations 
(about 10,000 years ago), the water level was about -50 meters, and then 
the water level rise.
But in recent centuries, its range of changes has been between -22 and -30 
meters



Seasonal changes in the water level of the Caspian Sea



Buoy data: maximum wave height



Maximum wind speed buoy data



Air temperature buoy data



• Gilan:
• The monitoring of weather conditions on the southwestern coast of the Caspian

Sea is done using the information obtained from 6 Synoptic Stations(Astra,
Talesh, Rezvanshahr, Anzali, Kiashahr and Rodsar located in the coastal province
of Gilan. Also, in line with the development and automation program of the
monitoring network of Gilan province; Lisar automatic coastal station was
opened and coded, and its data transfer to ICS is on the agenda. Also, an
anemometer station for the Astara region has been purchased and is in the
process of being set up.

• The master plan for the development of coastal and marine stations in Gilan
province can be seen in Figure 1.

• A buoy was in the water in Kiashahr area
• research vessel
• Weather radar of Gilan



Fig.4. General plan of coastal and marine stations in Gilan province, including 
meteorological stations, buoys, floats and cameras for complete monitoring of 
the coast and sea.



• Golestan
• Considering the importance of the Caspian Sea and Gorgan Gulf in the 

environmental climate, health and economy of Golestan province, 
monitoring weather conditions and measuring and recording marine 
physical and chemical data and preparing a database of these data to 
analyze and review existing conditions and estimating the future 
conditions is very necessary for accurate planning in various fields related 
to it. Therefore, in addition to the conducted investigations and field 
research, and considering that most of the marine activities of fly fishing 
and sturgeon fishing in Golestan province are carried out in the Mian Qale
region. On the other hand, the lack of marine data in the region is one of 
the major problems in conducting research and marine studies and the 
accuracy of marine forecasts





Development of marine meteorology observation, Noor and Tonkabon, 
Mazandaran Province

Meteorological Radar



- Tide gauge 
stations on 
the southern 
shores of the 
Caspian Sea

- Anzali - Nowshahr - Amirabad - Astara - Gorgan Bay



Anzali – 1951
Nowshahr 2012
AmirAbad 2012
Astara 2020
Gorgan Bay 2018-2022



• Installing 30 benchmarks on the southern shores of the
Caspian Sea and connecting to the country’s level
measurement network



• Reducing the water level of the Caspian Sea based on the level 
measurement stations in the ports

21 cm decrease from the summer of 2022 to the summer of 2023

132 cm decrease from 2013 to 2023
204 cm decrease from 1995 to 2023



• Reducing the water level of the Caspian Sea based on the 
level measurement stations in the ports

• 132 Centimeter reduction from 2013 to 2023

Station Sea 
Lev
el

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Torkman -2728 -27.3 -27.66 -27.78

Amir 
Abad

-26.63 -26.85 -27.01 -26.89 -26.94 -27.02 -27.25 -27.28 -27.52 -27.66

Noshahr -26.56 -26.79 -27.03 -26.88 -26.79 -26.9 -27.17 -27.24 -27.62 -27.77

Anzali -26.56 -26.88 -26.88 -26.78 -26.91 -27.01 -27.17 -27.2 -27.47 -27.5

Astra -27.47 -27.6

Khazar -26.59 -26.76 -26.97 -26.86 -26.92 -26.97 -27.18 -27.24 -27.55 -27.85



• Effects of Level reduction:
• Decrease navigation depth
• Necessity of construction dredging, 
• Instability of piles and piers, 
• The need for changes in mooring equipment and unloading and loading 

systems



Anzali1401      
WL=-28

1404      
WL=-28.9

1406    
WL=-29.50

1408     
WL=-
30.10

1410      
WL=-30.70

1412     
WL=-
31.30

wharf11.82.372.873.373.874.37
Wharf20.30.871.371.872.372.87

3wharf-0.20.370.871.371.872.37
4wharf00.571.071.572.072.57
5wharf0.20.771.271.772.272.77
6wharf00.571.071.572.072.57ا

7wharf-0.7-0.130.370.871.371.87
8wharf-0.50.070.571.071.572.07ا

9wharf0.30.871.371.872.372.87
10whar

f00.571.071.572.072.57

11wharf0.51.071.572.072.573.07
12whar

f-0.7-0.130.370.871.371.87

13whar
f

-0.6-0.030.470.971.471.97

14whar
f-0.70.921.421.922.422.92

Anzali port: checking the stability of the pier
Base level- Rajaee

The numbers in the table are 
equivalent to the required thickness of 
dredging to reach the desired 
navigation depth.



The required dredging volume of Anzali port



Nowshahr Port: Investigation of the stability wharf

Noshahr1401
WL=-28

1402 
WL=-

28.50

1404    
WL=-29

1406  
WL=-29.5

1408    
WL=-30

wharf1-0.6-0.10.40.91.4

0.050.450.951.45-0.55-2ا

30.651.151.652.152.65

40.40.91.41.92.4

5-0.050.450.951.451.95

6-0.75-0.250.250.751.25

7-0.250.250.751.251.75

8-0.20.30.81.31.8
90.851.351.852.352.85

The thickness of dredging required to calculate 
the optimal depth of navigation - evaluation of 
the stability of wharf



• Climatic report of the southwestern shores of the Caspian 
2023-2024-

1- Investigating the precipitation of stations on the southern shores of 
the Caspian Sea

Investigations show that the distribution of rainfall in the current water 
year (1403-1402) compared to the long term has increased significantly 
only at Bandar Anzali station. In the rest of the stations, there was no 
significant change compared to normal, but a significant decrease was 
recorded in some stations compared to the last water year.
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• 2- Investigating the humidity of stations on the southern shores of the Caspian Sea

• Investigations show that the humidity in the current water year (1403-1402) in 
most stations has had a long-term trend to some extent.

835,8

794,4

868,2

828,7

891,5
874,3 874,5

863,3

y = 8,0154x + 817,76
R² = 0,383

700,0
720,0
740,0
760,0
780,0
800,0
820,0
840,0
860,0
880,0
900,0
920,0

Graph of the Humidity the coastal stations of the 
Caspian Sea in  2023-2024

past humidity Hum normal Линейная (Hum)



• 3- Investigating the evaporation of stations on the southern shores of the Caspian 
Sea

• Investigations show that evaporation in the current water year (1403-1402) in 
most of the stations has a long-term trend of decreasing to some extent.
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• 4- Investigating the average temperature of stations on the southern 
shores of the Caspian Sea

• According to the average temperature graphs, the temperature in some 
stations of the northern coasts of the country have increased by 1.5 
degrees Celsius compared to their long term. So that the maximum 
temperature for Bandar Gaz station is 19.2 degrees Celsius.

•



19,0 19,2
18,4 18,1

19,0
18,0 18,0 18,1

y = -0,149x + 19,147
R² = 0,5004

0,0

5,0

10,0

15,0

20,0

25,0

°C

Graph of the Mean temperature the coastal stations of the 
Caspian Sea in  2023-2024

PAST MEAN TEMP Mean-temperature Normal Линейная (Mean-temperature)



• 4-1- Examining the maximum temperature of stations on the southern shores of 
the Caspian Sea

• According to the maximum temperature diagram, the maximum temperature for 
the stations of Bandar Gaz is 24.4 degrees Celsius. During the studied statistical 
year, the maximum temperature trend has increased by 1.5 degrees Celsius 
according to normal.
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• 4-2- Examining the minimum temperature of stations on the southern shores of 
the Caspian Sea

• According to the minimum temperature diagram, the minimum temperature for 
Ramsar station is 14.7 degrees Celsius. During the statistical year under review, the 
minimum temperature trend has increased by 1.5 degrees centigrade according to 
normal.



13,9
14,6

13,6 14,0
13,2

14,2 14,7 14,6

y = 0,0785x + 13,74
R² = 0,1345

0,0

2,0

4,0

6,0

8,0

10,0

12,0

14,0

16,0

°C

Graph of the Minimum temperature the coastal stations of 
the Caspian Sea in  2023-2024

past minimum temp T-min normal Линейная (T-min)



• Report of the meeting on the difference of the Caspian Sea Level H
eight with Turkmenistan (virtual)

• Ali Soltanpour
• Head of Hydrography Dep. Of National Cartographic Center of Iran

• & Secretary of ECO Geomatics Committee
11 Nov 2024





• Height Systems



Referred 
to Baltic MSL

Norma
l 
Height 
System

Systematic 
Effects

Caspian Sea Level Monitoring

Caspian Sea Level Height Inconsistencies
Why?

• Different Height Datum
• Different Height System
• Accumulated Lev. Systematic Errors

What is the height difference? 
Up to one meter

Then, NCC Defined a new system in 2014
Up to few Decimeters now



Iranian Height Networks

Green: First Order(Precise)
Red: Second Order
Blue: Third Order



5 4 3 2 1



• Monitoring of Northern Coasts of Iran ,Port & Maritimre Organization (PMO)

• PMO has initiated a program for monitoring of the Iranian coastal waters and 
initiated a project titled "Comprehensive Studies on the Effects of Caspian Sea 
Level Reduction on Northern Ports.“

• Due to the importance of meteorology parameters for the study, three permanent
stations capable of collecting wide range of meteorological parameters are
established in three PMO commercial ports. The stations provide online data such
as wind speed, wind direction and air pressure, air temperature, humidity, etc.

• in order to have more information on sea level changes, three extra fixed     stations 
are deployed to measure water level at three PMO major ports' basins. These 
stations are capable of providing online data



• Sea level changes due to phenomena such as wind and wave-setup, storm surges, 
river discharges, etc are numerically studied. Different scenarios, potentially 
responsible for the Caspian Sea recorded level changes are examined and   
predictions for various return periods are proposed. 3 OTT stations are located in 
Torkaman, AmirAbad, Nowshahr, Anzali and Astara Ports, which provides data 
based on MSL.

• Meteorological stations worldwide require access to sea conditions and marine 
environments to provide weather forecasts and warnings. This data is provided to 
the meteorological stations through 3 ODAS stations, in Nowshahr, AmirAbad and 
Anzali Ports, which provides wave and meteorological parameters measurement

Distribution of Tide gauge stations on 
northern coasts



Distribution of meteorological 
stations on northern coasts

Meteorological and Tide gauge 
station of Amirabad port



Meteorological and Tide gauge station of Noshahr port



Meteorological and Tide gauge station of Anzali port



• The Project has outlined a comprehensive range of services to be included:

• - Data collection, analysis, and review, along with updating available predictions
models for the Caspian Sea level.

• - Preparation of reports on global experiences and case studies from other countries
surrounding the Caspian Sea.

• - Presentation of potential future scenarios (optimistic and pessimistic) and
corresponding strategies.

• - Provision of a report detailing the damages caused by the decrease in the Caspian
Sea's water level

• - Stability studies pertaining to quay walls, breakwaters, and other port structures
affected by changes in the Caspian Sea level.



• - Examination of various scenarios to assess the impact of water level reduction on
hydrodynamic changes and sedimentation in the studied ports.

• - Estimation of dredging volumes in port basins and canals, accompanied by a
comprehensive plan for the supply of dredging equipment

• - Review and recommendation of necessary modifications to the queywall facilities,
including fender systems and etc.



• - Assessment and presentation of required changes in unloading and loading
equipment.

• - Examination and presentation of the effects of level reduction on port navigation
under different scenarios.

• - Prioritization of ports to determine the sequence of required changes.
- Investigation of the possibility of revising layout, usage, and locations of the
northern ports.
- Development of an educational and informative program.



• Marine forecast
Marine weather warnings and warnings of different levels for the 
country's marine areas as follows:
66 marine warning level yellow
36 orange level warning



• Marine weather recommendations are produced for fishing,
tourism, ports and shipping groups, based on the needs
declared by marine users, most of them are weather forecast,
wind direction and speed, and wave height. Sending daily text
messages contains two-day forecasts of weather conditions,
direction, wind speed, and wave height in the desired area
of users. In this regard, a forecast format has been designed,
and in this proposed plan, coastal areas in the north and
south of the country are divided between seven provinces.
For each province, a 12-hour sea forecast, a 72-hour sea
forecast, and a 96-hour sea forecast are provided. will be
issued.





• A 12-hour forecast will be issued for areas near the
coast and areas far from the coast at 08:00 and 20:00
local time, which includes the forecast of horizontal
visibility (km), weather conditions, wind direction
and speed (knot), wave height (ft), water
temperature. °(C) and in the last part, a perspective
is given with the advice of relevant experts





• The five-day marine forecast is also provincial for Sunday to 
Tuesday and Wednesday to Saturday, including the forecast of 
horizontal visibility (km), weather conditions, wind direction 
and speed (knot), wave height (ft), temperature. The water is 
°C and a sea bream recommendation is issued for fishing in 
coastal provinces. To issue forecasts, the results of numerical 
models, various forecasting maps, monitored information, as 
well as information and data from other regions of the world 
are used, and notices are also issued when necessary. Below 
is a summary of the sources used to issue the forecast.





• Point marine forecast including about 30 points in the north and south
seas of the country with a credit interval of 5 days and 7 days in two shifts
in the morning at 8 local time and in the evening at 6 pm local time with
the help of numerical meteorological model and numerical wave model
including the prediction of side parameters And wind speed, wave height,
etc. are exported
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