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6.3 Sangachal nearshore environment

6.3.1 Meteorology

6.3.1.1 Air Temperature and Humidity

The closest operational weather station which is considered representative of the Sangachal region is found in Alyat, approximately 30 km to the south.  Data have been purchased for the Alyat site and interpreted for the purpose of this environmental description.  The climate is classified as being warm, semi-arid steppe.  Summers are warm with typical maximum air temperatures in the order of 35 to 40 0C. Rainfall is extremely limited, humidity is low, and evaporation rates are high. 

Alyat is in one of the warmest parts of Azerbaijan with an average annual air temperature of 14.6 0C.  July is the warmest month when the average air temperature is 26.4 0C with a maximum recorded temperature of 41 0C (recorded in July).  Historically, the lowest recorded air temperature at Alyat is -16 0C (recorded in January) whereas the mean minimum air temperature in January is 0 0C.

6.3.1.2 Precipitation

The region is one of the driest areas in Azerbaijan; the mean annual average precipitation is less than 150 mm.  The majority of the rain falls between September and April, with the driest months being between July and August when rainfall is typically 7 to 8 mm.  Snowfall in the area on average occurs for 10 days per annum.  Snow rarely settles on the ground for long periods of time.

6.3.1.3 Wind Regime

The wind regime of Sangachal Bay is on a whole consistent with that for the Apsheron Peninsula, although it is recognised that there is a local thermally driven wind system.  The effects of the local system are most noticeable offshore, resulting in a slight (1 to 2 ms-1) offshore wind strength during the early hours of the morning, which then drops and becomes a stronger onshore wind as the land heats up.  This thermal influence coupled with the meteorological dynamics of the region can result in strong winds occurring in the region with little forewarning.

In the Apsheron region as a whole winds greater than 5 ms-1 blow approximately 37 % of the time and winds greater than 10 ms-1 occur 18% of the time (ERT, undated).  At Alyat, some 30 km south of Sangachal, the average wind speed is 3.6 ms-1 and for up to 100 days a year, wind speed exceed 15 ms-1.  Under storm conditions, wind speeds greater than 25 ms-1 have been recorded.

An analysis of wind records for the period 1980 to 1989 indicates that northeasterly winds blow for approximately 50% of the time and southeasterlies for approximately 17 % of the time.  For the remaining time winds are of variable speed and direction. 

6.3.2 Oceanography in Sangachal Bay

6.3.2.1 Bathymetry 

Sangachal Bay is a shallow bay which slopes gently from the shore and reaches a depth of 10 m approximately 3 km offshore.  In the centre of the bay is a slight depression which acts as a sediment sink. The recent acoustic survey of Sanagchal Bay has provided the bathymetry chart shown in Figure 6.16.  A detailed description of the sediment types, metal and hydrocarbon contaminants and the associated biological communities is provided Section 6.3.4. 

Figure 6.16
Bathymetry of Sangachal Bay (depths in metres)
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6.3.2.2 Currents and Water Circulation

The Caspian Sea is effectively non-tidal and water currents are mainly wind generated.  Measurements of currents in the Bay were recorded by NeSA BV in two periods; 13 October 1999 to 15 December 1999 and 28 January 2000 to 11 May 2000.  The data was collected from an Aanderaa RCM9 current meter deployed at around 3 m above the seafloor in 6 m depth of water at approximately 2.5 km offshore.  This data was analysed as part of this ESIA in order to develop an understanding of the nearshore oceanographic conditions of Sangachal Bay.  As no seasonality was observed in the data, the two data sets were combined for analysis.

The NeSA BV data showed that the minimum current speed was 0.0 cms-1 and the maximum, approximately 42.5 cms-1 (Figure 6.17).

Figure 6.17
Distribution of current direction over complete NESA by record
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The mean current speed was approximately 7.9 cms-1.  Current direction was evenly distributed between flowing in a southwesterly direction and a northeasterly direction; that is, down coast and up coast respectively (Figure 6.18).  Higher current speeds were associated with the southwesterly direction currents.

To develop a better appreciation of the oceanographic regime in the coastal area (i.e. that area where water depths are in the order of a few meters), two drifter studies were completed at seven and four (repeat) locations along the Sangachal Bay coast on separate days in June 2001.  During the first day winds were light and from the southeast with wave height of approximately 20 cm.  On the second day, two days later, winds were strong from the northeast and little or no wave action was observed.

Figure 6.18
Distribution of current speeds per direction
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The results of the first drifter exercise indicate that a complex nearshore circulation pattern operates in the limited space of Sangachal Bay.  The direction of drift was unexpected in that drifters released in the northern part of the Bay moved northwards and those released in the southern part of the Bay, southwards (Figure 6.19).  

Figure 6.19
Inferred current direction – light southeast winds
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Drifter speeds varied from 1 to 6 cms-1.  Two drifters left in the wave break area northeast of the jetty showed a slow residual current to the northeast, concluded to be most likely associated with wave action.  

Figure 6.20 
Inferred current direction – strong northeast winds
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The second drifter exercise showed that southerly currents with speeds varying from 17 to 22 cms-1 were operating (Figure 6.20).  However, a large sediment plume approximately 100 to 200 m offshore was observed to be moving in a northerly direction.

It is concluded from the drifter work that a complex nearshore current regime exists in Sangachal Bay. Currents have been observed to be moving in opposite directions over distances of a few kilometres.  Currents are primarily wind driven but are also influenced and generated by waves.  Shoreline configuration (i.e. shape and make-up) contributes to the behaviour of currents in the very nearshore zone and is itself shaped by the currents.

6.3.2.3 Waves

Due to the enclosed nature of the Caspian Sea the predominant waves are wind-blown rather than swell. Waves are a strong feature of this part of the Caspian Sea and wave heights can exceed 10 m in offshore waters during severe storm conditions. Longer time scale internal waves within the water column can give rise to short term sea level fluctuations. The most marked of these arise from onshore and offshore winds which cause surges and withdrawals of water along the coast, including the coastal water adjacent to the existing terminal. 

6.3.2.4 Sea Temperature

Sea surface temperatures measured during a recent annual fish monitoring study of the nearshore waters adjacent to the Sangachal terminal recorded a temperature range of between 6 and 30(C between January and July.
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