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____________________________________________________  

1-       INTRODUCTION  

1.1      Terms of Reference 

Yemen Ports Authority (YPA), under the Ministry of Transport, is responsible for 

the development of Yemenôs ports in the Gulf of Aden.   The Port of Aden is a prime 

national asset for Yemen.   It provides essential import and export services for oil and dry 

cargoes, serves a large and growing hinterland around and well beyond the city of Aden 

and has, since 1997, developed container transshipment services based initially on the 

Maôalla Terminal and, following completion of the Aden Container Terminal (ACT) in 

1999, at the ACT.    

The Master Plan for the City of Aden was undertaken in 2004/2005 as part of the 

World Bank Port Cities Development Programme for Yemen.  The City Master Plan took 

into account the many elements that will affect the growth of the city, including the 

significant impact that future port facilities would have on the city.   

Since 2001 the Ministry and the Port Authority have worked on various port 

expansion options, considering at different times an extension of the Maôalla berths to 

resolve port congestion problems and building new facilities to the north of these berths in 

sheltered water east of the ACT.  During its close involvement with the consultants 

developing the City Master Plan, YPA concluded that future expansion of the port should 

take place along the North Shore, west and north of the ACT.  The north shore area lies in 

a bay largely protected from the SW monsoon and extends around 9 km west from the 

ACT access road towards Little Aden.  The distance north-south between the inner 

harbour approach channel and the shore varies between 3 and 6 km. 
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An agreement for consultancy services was signed between the ñYemen Ports 

Authority ï Port of Adenò and ñEbeidoò Consulting Civil Engineers in order to prepare a 

master plan for the port.  This will take into account the many factors that will affect the 

port during the study period and provide the basis for the allocation of areas for new 

specialized and general purpose quays, yards and other port-related facilities. 

The objectives of this study are: 

(A) To present recommendations on the proposed port layout. The port 

development shall be described in three stages showing how the 

port could logically expand to provide quays and working areas for 

all types of cargoes to be handled, stored, and transported. 

(B) To provide outline plans for each of the above stages, showing 

breakwaters, quays, storage areas, cargo sheds, channels, access 

roads, service buildings and port roads. Drawings shall indicate the 

type of proposed new breakwaters and quay walls but shall not be 

presented in detail. 

(C) To review existing borehole and geotechnical data and assess, as 

far as possible, likely ground conditions in the proposed area 

covered by the Master Plan. Recommendations shall be given on 

additional geotechnical investigations that need to be carried out. 

(D) To advise on the potential impact on the environment of carrying 

out the proposals shown in the Master Plan including noise, dust, 
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and all other environmental impact associated with a project of this 

nature. 

1.2   Outline of Report 

This report is organized as follows: 

CHAPTER (2) 

Discusses, existing port layout and approaches and existing port facilities and 

services including: 

- Maôalla Multi-purpose Terminal. 

- The Aden Container Terminal (ACT). 

- Bunkering Berths. 

- Aden Fisheries Harbour and other Facilities. 

- Inner Harbour Buoy Berths. 

- Aden Oil Harbour. 

- Outer Harbour and inner Harbour Anchorages. 

- Marine Services. 

- Ship Repair. 

- Other Port Services and Requirements. 

- Dredging and Port Access Channels. 

- Road Access. 

- Cargo Tonnage and Number of Ship Calls. 
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- Other main entities affecting the port. 

 

 

CHAPTER (3) 

Deals with the conditions regarding both soils and environment in the region of 

Port of Aden including: soils and surface geology, geography, meteorology, and 

oceanography. 

CHAPTER (4)  

Discusses the proposed stages of the port development. 

CHAPTER (5) 

Concerns with the potential impact on the environment of carrying out the 

proposals shown in the Master Plan. 
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2- EXISTING PORT LAYOUT, APPROACHES, FACILITIES AND SERVICES  

2.1  Port Layout 

The Port of Aden, in Latitude 12Á 47ôN and Longitude 044Á 58ôE, is situated in a 

bay sheltered by the promontory and hills of Shamsan to the south and east, the shoreline 

to the north, and the Little Aden or Bureiga hills and promontory to the east.   The area of 

sheltered harbour north of a line from the Little Aden Oil Refinery breakwater and Ras 

Tarshayn is around 60km
2
, making Aden one of the largest natural harbours in the world.  

South of this line an additional 75km
2
 lies inside port limits.  

The division between the inner harbour and outer harbour for port charging 

purposes is along a line from Ras Marbut bearing 128Á 40ô.   Port limits are defined from 

Ras Abu Qiyamah in a direction 166Á for 1.76 miles to Lat 12Á 42.00ô N, Long 44Á 

54.00ôE, then to Lat 12Á 42.00ô N, Long 45Á 00.00ôE, then on a bearing of 007Á for a 

distance of 3.15 miles to Round Island. Fig. 2.1 shows general layout of Port of Aden. 

 

 

2.2  Port Approaches 

Approaches to Aden from the east, south and west are free of obstructions.  The 

sea bed slopes at a rate of around 1 in 560 meters from the inner harbour entrance to the 15 

meter contour, then 1:340 from 15 to 20 meters, and 1:170 from 20 to 30 meters, with the 

slope increasing again to the 50 meter contour, then to depths of 200 meters within 10 

miles of the pilot station.  The sea bed is very stable and with low current and tidal 
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velocities there is virtually no siltation.  Recent hydrographic surveys of the present port 

show that depths in undeveloped parts of the harbour are similar to those recorded in the 

first survey in 1835.  

The deviation to reach the Aden pilot station from the main east-west shipping 

route between the southern entrance to the Red Sea at Bab el Mandeb to Singapore is four 

miles.  From the pilot station, channels to the oil harbour have been dredged to a current 

depth of 14.7 meters, and 15.0 meters to the inner harbour.  From the pilot station to the 

inner harbour breakwater is 4 miles, or 7.5 km. (see UK Admiralty Charts 7, 3660, 3661 

and 4705).  

 

2.3  Existing Port Facilities and Services 

2.3.1  Maôalla Multi-purpose Terminal 

Historically Aden discharged and loaded its dry cargo at stream berths in the inner 

harbour, using barges to move cargo to and from the ships.   This method is still used 

occasionally when no berths are available at the Maôalla Terminal, particularly for loading 

salt from barges, but it requires double handling of the cargo.   

In 1954 the Home Trade Quay (HTQ) was constructed at Maôalla to allow smaller 

ships employed in coastal trade in the Red Sea and Gulf of Aden to be loaded and 

discharged at alongside berths.  By 1986 containers were becoming more important in 

world trade and there was pressure to increase bulk and general cargo handling rates to 

improve ship turnaround time in port.  Following extensive sea bed geotechnical 

investigations, channel and turning area, the Maôalla Terminal was designed to handle 
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containers, bulk and general cargo.   The Terminal was completed in 1991 on the same 

line as the quay wall of the HTQ and gave Aden, for the first time, the ability to handle 

large ocean-going ships at alongside berths.  

The Terminal has proved to be a highly successful development for the port and 

has been effective in reducing the cost of imports and exports for the country by increasing 

cargo handling speed and efficiency since 1991.  Ships can now berth alongside and use 

either their own cranes or derricks to work cargo or, in the case of most bulk cargoes, 

shore-based unloading equipment.  The port is a major and important source of 

employment for Yemen, both of YPA container handling stevedores and head office 

personnel, and of stevedores working for the Joint Stevedoring Company which handles 

non-container cargo at Maôalla. 

The most heavily used dry cargo berths are the four deepwater berths 1 to 4, as 

draught and length limits restrict the size of ship that can dock at Berths 5 and 6 and the 

RoRo Berth.   Statistics, shows that the tonnage of dry cargo handled at Aden, primarily at 

these four main berths, has increased from around 960,000 tones in 1997 to over 3 million 

tones in 2004.   This has primarily been achieved by handling higher numbers of bulk 

carriers and general cargo ships, and by handling them more efficiently.   Bulk handling 

rates for grain and cement have increased in some cases from 1,500 tonnes/day to 8,000 or 

more tonnes/day.   Shipsô sizes have also been increasing as larger consignments have 

been delivered to Aden.   

At the eastern end of the Maôalla Terminal are extensive shallow water quays used 

by barges bringing cargoes from ships moored at the buoy berths, LASH barges and other 

shallow-water craft.  Dhows sometimes use these quays, while larger dhows use the HTQ.   
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A new 300 metre long jetty for the Hayel Saeed Anam company was brought into 

operation to serve the companyôs bulk wheat storage and flour mills at the western end of 

the Maôalla Terminal.  This has a depth alongside of 14.0 metres on the north side and 

12.0 metres on the south side to handle large bulk vessels at the deeper berth, and allow 

transshipment of bulk grain to smaller ships across jetty.  The south side will also be used 

for bran exports.  The company will install automated bulk handling equipment to raise 

efficiency further.  The jetty will release space on the Maôalla quay for consignments 

brought in by other traders, reducing the current congestion that keeps ships waiting at the 

anchorage for up to 4 days for a berth at Maôalla at present.  

However, the two container berths, 1 and 2, at Maôalla are due to come under the 

control of a concessionaire who is expected to be awarded the concession for all container 

handling in Aden.  The concession for Maôalla is likely to last for seven years only, after 

which time container handling at Maôalla would be terminated.  From next year YPA will 

operate only Berths 3 and 4, perhaps the RoRo berth, and the shallower HTQ berths. 

 

2.3.2  The Aden Container Terminal (ACT) 

The ACT was designed in 1996, and built by a concessionaire between 1997 and 

1999.  Bottom material was used to reclaim around 35 hectares for the terminal, to provide 

a stockpile of material for future terminal expansion to the west and to reclaim a further 80 

hectares north of the rubble mound as working area within the port.  The quay wall has a 

depth of 16 metres, is 710 metres long and stepped down at each end to allow extensions 

east and west.  South and east of the ACT is a turning area 700 metres in diameter so that 

ships of 400 metres in length or more could be turned.   
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The primary purpose of the ACT is to handle container transshipment business.  

With virtually zero deviation from the main east-west shipping route, Aden is well 

positioned for this, particularly as world fuel costs rise.  Container throughput at Aden 

grew by 40% per year between 1995 and late 2002, when the Limburg incident caused a 

massive rise in war risk premiums charged on ships calling Yemeni ports.  Adenôs 

container throughput is again rising rapidly and base load or local cargo has grown from 

9,000 TEU in 1995 to the present figure of about 150,000 TEU.  This reflects the 

increasing importance of Aden to Yemenôs traders as ocean freight rates to the port have 

fallen. This fall results from increasing volumes handled, leading to greater competition 

between more shipping lines, and efficiency gains with lower costs in container 

operations.      

The ACT is currently operated by Overseas Port Management (OPM) following 

the withdrawal of Yeminvest and the PSA Corporation in 2003.  The Government wishes 

to sign a concession agreement with a larger operator capable of investing in additional 

quay length, yard space and handling equipment, and of attracting more major lines to use 

Aden for transshipment purposes.  The ACT could be extended to a length of well over 

3,000 meters and there is ample space within the port area to build many times this length 

of quay in other parts of the harbour to handle any foreseeable volume of containers for 

regional distribution.   

 

2.3.3  Bunkering Berths 

Aden was a major ship bunkering port in the 1960ôs, 2
nd

 only in the world to New 

York, and handled over 5 million tonnes of bunkers and over 5,000 ship calls per year at 
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that time.  Adenôs location mid-way between Europe and the Far East made it a favoured 

port of call at a time when the range of a typical 10,000 GRT cargo ship carrying 600 tons 

of bunkers was 12-15 days.  For many years the port was dredged to 1 foot deeper than the 

Suez Canal so that westbound ships could take on a full load of bunkers at Aden and be at 

their deepest possible draft for the Canal transit, with a maximum tonnage of cargo on 

board.     

The closure of the Canal in 1967 for 8 years damaged Adenôs bunker business and 

when it re-opened world trading patterns and ship design had changed.  Container shipping 

was developing, Rotterdam and Singapore were becoming major bunker ports and ships 

were designed with larger bunker capacity so that a call to a middle-distance bunker port 

had become less important for many ships.    

Adenôs 13 bunker berths have now been reduced to the three piled dolphin berths 

installed by BP and the Port Authority in 1963/4 to replace buoy berths and increase 

bunkering speed.  Two of these are operated the Aden Bunkering Department of the Aden 

Refinery, and one by an independent company.  One additional buoy berth, the Yemen-

Kuwait berth, is currently being refurbished.  The pattern of bunkering has changed in 

most ports and offshore bunkering locations.  Ships preferring to bunker as they work 

cargo at the berth or wait at anchor, thus saving the cost and time required to move to a 

bunker berth.  Over 200 bunker barges now operate in Singapore and offshore bunkering 

at Fujirah reports an annual volume of over 9 million tonnes.  Future bunker operations at 

Aden may well be a mix of bunker berths and bunkering at cargo berths from barges and 

small tankers.   
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The two dolphin berths on the south side of the harbour are also used by passenger 

ships, who transfer passengers to and from the tourist pier in Tawahi using their own boats 

and sometimes passenger carrying boats provided by YPA.   

 

2.3.4  Aden Fisheries Harbour and Other Facilities 

The Ministry of Fish Wealth of Yemen operates the Aden Fisheries Harbour on the 

south side of Aden inner harbour.  The harbour provides important facilities for handling 

foreign and Yemeni trawlers and other large fishing boats that operate in the Gulf of Aden.  

It has a depth alongside of 7.8 metres on a quay 470 metres in length, dredged in 1987.  It 

provides repair facilities, including the 1,500 tonne capacity floating dock operated by the 

National Dockyard Company in a 6-metre deep pocket close to the shore, workshops, 

cranes etc..  A large cold store for frozen fish is available, and fish landed at the harbour 

can also be loaded directly into reefer containers for export from Aden.   

Smaller fishing boats and dhows use landing facilities close to the Maôalla 

Terminal, where an active local fish market operates.  Proposals for building a larger 

fisheries harbour at a new site inside Aden inner harbour to handle vessels fishing in the 

western Indian Ocean have been suggested by international fisheries consultants. 

 

2.3.5  Inner Harbour buoy berths 

The buoy or óstreamô berths are used for several purposes.  These include cargo 

handling, mainly for discharging timber, bulk grain and bagged flour to barges, and for 

loading bagged salt from the Aden Salt Works on the NE side of the harbour from barges 
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that use a channel crossing the shallow part of the inner harbour to the works site.  Ships 

temporarily laid up also use the berths.  Berth 8 in by the fisheries harbour is being 

prepared for bunkering.   

 

 

2.3.6  Aden Oil Harbour  

The Oil Harbour was built in 1955 to serve the Aden Refinery, which has a current 

refining capacity of around 5.5 million tonnes/year.  It is reached by a channel that 

separates from the main channel to the inner harbour 2.0 km from the pilot station.  This 

channel is 2.7 km long to the oil harbour breakwater.  In the 1980ôs the 4 oil berths were 

refurbished and new dredging works completed to provide a depth in the channel and 

turning area of 14.7 metres, and 15.8 metres at the largest berth, No. 1.   In the 1990ôs the 

two dry cargo, bitumen, LPG and RoRo berths were extended and rebuilt to give an 

alongside depth of 11 metres.  The main part of the oil harbour can now handle tankers of 

up to 110,000 TDW fully loaded. 

 

2.3.7  Outer Harbour and Inner Harbour anchorages 

Ships anchoring at Aden can use two main areas.  South of the harbour approach 

channels anchorage is available in good holding ground in water depths from 12 to 40 

metres inside port limits.  Weather conditions in this part of the anchorage for large ships 

do not present any problems at any season.  Smaller ships can anchor to the north of the oil 

harbour approach channel in water of 5 to 10 metres in depth, where shelter from the SW 
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monsoon during summer months is available.   Strong currents do not affect either of the 

anchorages.  

 

2.3.8  Marine Services 

YPA is responsible for providing pilotage, towing and mooring services for all 

ships entering the inner harbour and pilotage services at the oil harbour.  Aden Refinery 

operates two tugs at the oil harbour and provides mooring boats.  YPA tugs are sometimes 

needed to supplement the Refinery tugs.   

Tugs, pilot boats and mooring boats are berthed and operated from the buoys and 

pilot bunder inside the inner harbour breakwater, giving them convenient access to all 

areas of the port.  YPA also operates a small grab dredger, floating crane, mainly for 

lifting buoys, hydrographic survey boat and work boats.    

 

2.3.9  Ship Repair 

Ship repair services have been provided in Aden for many years.  At present these 

are provided by the National Dockyard Company (NDC).  The NDC operates a 1,500 

tonne floating dock located in the fisheries harbour, which is in need of maintenance and 

can no longer lift its full capacity.  The NDC yard is located at Hedjuff, between the 

Maôalla Terminal/Hayel Saeed Anam grain silos complex and the fisheries harbour.  Plans 

have been put forward on several occasions to upgrade the facilities and improve staff 

skills.  Other plans to re-locate the repair facilities at a site which has fewer restrictions in 

terms of water depth, road access, and especially space for expansion, have also been put 
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forward.  The current container handling concession proposals include proposals for the 

concessionaire to take over the NDC and modernize it. 

Other long-established repair facilities, primarily for YPA craft, were set up inside 

the inner harbour breakwater at the YPA Technical Department.  This has a large slipway 

for the floating crane, YPA dredger, and some tugs.  Smaller slips serve pilot boats, 

mooring boats, work boats, the hydrographic survey boat etc..  Machinery and electrical 

workshops, casting shop, buoy repair yard and diving services support the repair and 

maintenance operations.  A study of proposals for significantly upgrading the facilities 

available to YPA, and other users, at the Technical Department is due to be carried out 

shortly.  

Minor slipways and repair shops are also operated at Hudjeff, close to the NDC, 

for repairing and maintaining barges used to move cargo from the stream berth to Maôalla. 

 

2.3.10  Other Port Services and Requirements 

A long-established naval base to the east of the YPA Technical Department is 

currently being refurbished.  Requirements for any changes in naval facilities should be 

considered.  

A base for coast guard patrol boats has been built at Tawahi next to the passenger 

pier. 

Yachts calling Aden generally anchor in the area off the passenger pier and 

coastguard base, refuel at the Aden Bunkering Department facilities and take on water and 

stores at the pier. 
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A power station intake for cooling water on the North Shore should remain 

unobstructed.   

 

 

 

 

 

2.4     DREDGING AND PORT ACCESS CHANNELS 

Natural depths in the inner harbour basin were 6-7m when the first extensive 

survey of the harbour was undertaken in 1835, with depths increasing to 40m plus at a 

distance of 5 miles south of the inner harbour entrance.   As ship size increased dredging 

to greater depths became essential and was started in 1890 to improve the depth to 8.2m 

(26 feet), with a short access channel leading to water of the same natural depth in the 

outer harbour that was well inside the 6 fathom (36 feet) line.  Depths increased with ship 

size and with deepening of the Suez Canal, with Aden inner harbour being maintained 1 

foot deeper than the Canal so that westbound ships could bunker in Aden, complete the 

Red Sea passage and transit the Canal with maximum cargo load.    

In 1953-54 Aden Oil Harbour was built and land for the refinery and harbour was 

reclaimed from sandy materials.   The Canal closed in 1967, and in 1975, when the Canal 

reopened, the access channel to the inner harbour was dredged to 11.9m (38 feet) and 

extended to the same natural depth in the outer harbour.   In the late 1980ôs Aden Oil 

Harbour channel, berths and turning area were deepened to 14.7m or better and the outer 

end of the channel extended to a natural water depth of 15.0m. 
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In 1988-90 the Maôalla Terminal was built, with over 3 million m3 of materials 

being dredged and/or used for reclamation.   The remaining spoil was taken to the 

dumping area outside port limits.    

The most recent channel dredging programme was carried out in 1997-1999, when 

the approach channel to the inner harbour was deepened from 11.9m to 15.0m.   The width 

of the main section of the channel remained at 183m.  The width is 220m over the outer 

section of the channel, to equal the width of the oil harbour channel, and 220m in the 

section from the inner harbour breakwater to the 700m diameter turning area off the ACT.  

YPA anticipates that the channel will be widened and deepened to improve access for very 

large container ships and for bulk carriers, and possibly to provide the capacity for two 

way traffic, i.e. for inbound and outbound ships at the same time.   

However, the length of channel from the pilot station to inner harbour breakwater 

is only 4 miles and its longest straight section is 2 miles long.  Aden was handling over 

5,000 ship calls/year in the 1960ôs with a single lane channel, thus the advantages or 

otherwise of a two-way system should be carefully investigated.  Some realignment of the 

channel to take into account likely expansion of the port to the west, and to provide a 

straight run into any new basin, will need to be studied. 

A further factor in making a port attractive to a shipping line, and its insurers, is an 

absence of obstructions in port approaches.   Wrecks and other obstructions are a 

particular point of concern.   During the 1997-1999 dredging programme two wrecks were 

removed from the inner harbour area, consisting of a barge on the edge of the south side of 
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the approach channel inside the inner harbour breakwater, and a fishing boat causing an 

obstruction on the northern side of new turning area.    

The dredging programme was preceded by an extensive magnetometry survey by a 

specialist company to identify metal objects and potential explosives on the sea bed.   No 

explosives were found, but a number of metal objects were discovered, such as old cars, 

anchors, chains, concrete blocks, tires etc.   In general these obstructions were removed by 

the cutter suction dredger, either by pumping them up in the case of small items, or by 

cutting a hole in the sea bed to push the object into, then continue dredging. 

There are six wrecks lying inside Port of Aden limits between the pilot station and 

the floating dock east of the turning area. These six wrecks are: (1) a wreck of the naval 

patrol boat sunk in 1986; (2) a wreck of the small RoRo vessel ñSolodaò sunk in 1999; (3) 

a wreck of the ñCosmosò sunk in 1984; (4) a wreck of the floating dock ñAl Yemenò; (5) a 

wreck of a wooden sailing boat sunk in 2003; and (6) a wreck of a flat-top barge. 

Wreck number ñ1ò is a wreck of a naval patrol boat sunk in 1986 which is roughly 

in line with the channel entrance at a natural depth of 19.5m. Depth over the wreck was 

14.6m. in 1997, and when the channel was deepened from 11.9m. to 15.0m. it was 

essential to increase the depth to at least minimum channel depth. Yemen Ports Authority 

arranged for this to be done and explosives set by divers reduced the height of the wreckôs 

super structure to give a current clear depth of 15.3m. This wreck now lies inside the 0.5 

mile radius circle at the pilot station centered on 12
o
 44.0

ô
 N, 044

o
 57.0

ô
 E (see U.K. 

Admiralty Chart No.7). Yemen Ports Authority has sketches of the wreck which is 

reported by divers to be in three sections. 
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Wreck number ñ2ò is a wreck of the small RoRo vessel ñSolodaò, that sunk in 

water 5m. deep in 1999 and settled in an upright position on the sea bed. It lies northwest 

of and 7 cables clear of the approach channel (see U.K. Admiralty Chart No.7 and No. 

3660). It does not present a hazard to navigation, but lies at the eastern edge of the 

anchorage area for small vessels. Yemen Ports Authority has details of this wreck. 

Wreck number ñ3ò is a wreck of the ñCosmosò, that sunk in 1984 in Berth 1A 

inside the inner harbour breakwater in water from 10.0 to 11.0m. deep. It lies on the south 

side of the slope of the inner harbour channel with its stern just 15m. south of the inner 

harbour access channel (see U.K. Admiralty Chart No.7 and No. 3660). The ship lies on its 

side and is visible at all states of tide. An attempt was made to remove the wreck by 

cutting it into sections in 1993 ï 1994, but this process was not completed. 

Wreck number ñ4ò is a wreck of the floating dock ñAl Yemenò, lifting capacity 

4500 tonnes lying in 3.5m. of water immediately east of the turning area (see U.K. 

Admiralty Chart No.7 and No. 3660). The wreck is collapsing as it corrodes and needs to 

be removed to allow any extension of the quay wall or turning area eastwards. 

Wreck number ñ5ò is the wreck of a wooden sailing boat about 40m. in length that 

sunk in 2003. This wreck is close to the north of the pocket dredged in 1998 for the NDC 

floating Dock. 

Wreck number ñ6ò is the wreck of a flat-top barge, around 20m. x 8m. x 2m., sunk 

in 2-3m. of water. This wreck is located south of the inner harbour turning area, south of 

the north cardinal buoy and east of the Jerama Beacon. Its position is marked by a small 

unit buoy. 
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2.5     ROAD ACCESS 

The Maôalla Terminal is an integral part of the City of Aden, and as such is 

responsible for generating a good proportion of traffic on the roads of Maôalla, 

Khormaksar and Tawahi as cargo is discharged and moved to or through these areas, 

adding to traffic congestion.  Much of the imported cargo now leaves Aden on the road 

leading to Taiz and the north, or the coast road to the east.  Grain imports, and the 

distribution of grain and flour from the western end of Maôalla, further increases truck 

traffic, while loaded and empty containers returning to the Terminal are a further burden 

on the road capacity.  

After extended discussions with the parties involved, the Aden City Master Plan 

does not recommend any further expansion of cargo handling facilities in the Maôalla area.  

The 6 lane road which is being built to provide an efficient link from Aden to Sanaa, via 

Taiz, will be routed to the central part of the north shore of Aden harbour, west of the ACT 

and Free Zone.  The alignment was changed from the original proposed connection with 
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Aden on the eastern side of Sheikh Othman, and the new corridor is intended to be 

compatible with the probable expansion of port facilities to the west of the current port 

development.  The concept is that cargo handling at Maôalla will gradually move to new 

berths away from the city, in the North Shore area, as these are built and brought into 

operation. 

 

 

 

 

2.6     CARGO TONNAGE AND NUMBER OF SHIP CALLS  

The major impact on demand for berth space from non-container cargoes is 

expected to be rock exports. A quarry 120 km from Aden supplied one ship load in 2002 

of high quality limestone.  With CaO >54.5% and Silica <0.3%, the stone is very suitable 

for steel making in India. The quarry contains an estimated 650 million metric tonnes of 

economic reserves.  However, the 2002 project failed because of logistical problems, in 

particular the need to use barges and thus double handling to load the ship.  YPA has now 

given outline permission for an exporter to build a temporary berth close to the eastern end 

of the rubble mound, allowing loading direct from quay to ship.  This berth is due to 

become operational in 2007 and the exporter predicts that other berths will be required 

within two years as world demand for limestone of this quality, and for other types of 

rock, such as feldspar, expands the business.    
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The other major change in cargo volume and number of ship calls at Aden would 

be through container handling.  A concession is due to be awarded to expand the ACT and 

allow Aden to reach its potential as a major regional transshipment center.  If Aden is 

provided with berths, equipment and manpower to allow it to grow, and can offer 

customers efficient and cost effective services within a secure environment, container 

volumes can be expected to rise very rapidly. 

 

2.7     OTHER MAIN ENTITIES AFFECTING THE PORT  

On the north side of the Port Aden Free Zone has an area of some 1,500 Hectares 

that are due to be developed.  Regular shipping services and easy access to container 

berths and general cargo berths are important for successful Free Zone development.   

The approaches to Aden Airport lie over the area of proposed port expansion.  New 

construction would probably occur at a distance of around 3 km from the closest point to 

the end of the runway.  This may limit the height of structures permitted close to the 

runway line. 

2.8     TYPE OF QUAY WALLS IN THE PORT  

Construction in the port using either mass concrete or piling has taken place since 

the early days as favorable sea bed structures support both methods of construction.  Most 

recently the concrete quay wall for the Aden Container Terminal (ACT) provides a depth 

of 16.0 meters alongside the berth. 
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2.9 Main Activities And Volume of Unloaded Merchandise in Port of Aden For 

The Period 2002-2005 

Tables 2.1 and 2.2 show statistical data regarding main activities in Port of Aden 

and volume of unloaded merchandise in the port for the period 2002-2005. 

2.10 Container Throughput in The Port of Aden 

Tables 2.3 and 2.4 show container throughput at Maôalla Terminal and Aden 

Container Terminal for the period 1999-2005. 

2.11 Monthly Revenue, Cost, Ebitda Performance of Aden Container Terminal For 

Years 2004 and 2005 

Tables 2.5 and 2.6 show monthly revenue, cost, and Ebitda performance at Aden 

Container Terminal for years 2004 and 2005, respectively. 

 

Table 2.1 Main Activities In Port of Aden For The Period 2002-2005 

Details Unit of Qty. Year Aden 

Incoming Ships No. 

2002 2262 

2003 1700 

2004 1735 

2005 1883 

Net Reg. Tonnage on Ships 
Ton 

(000) 

2002 12135 

2003 8941 

2004 10797 

2005 11505 

Unloaded 

Dry  

Cargo 

Ton 

(000) 

2002 2762 

2003 3211 

2004 2856 

2005 3409 

Loaded Dry Cargo 
Ton 

(000) 

2002 173 

2003 154 

2004 185 

2005 197 
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No. Of Oil Tankers No. 

2002 551 

2003 558 

2004 727 

2005 761 

Unloaded Oil Cargo 
Ton 

(000) 

2002 5018 

2003 5688 

2004 5396 

2005 5909 

Loaded Oil Cargo 
Ton 

(000) 

2002 4228 

2003 4332 

2004 4023 

2005 4461 

Number of Dhows Called In No. 

2002 89 

2003 99 

2004 119 

2005 126 

Dhows Net Cargo 

Registered Tonnage 

Ton 

(000) 

2002 21 

2003 26 

2004 27 

2005 31 

Unloaded Oil Cargo 
Ton 

(000) 

2002 10 

2003 14 

2004 11 

2005 15 

Loaded Dry Cargo 
Ton 

(000) 

2002 1 

2003 4 

2004 5 

2005 5 

 

Table 2.2 Unloaded Merchandise In Port of Aden For The Period 2002-2005 

   Details Unit of Qty. Year Aden 

Wheat, Cereals, and Flour 
Ton 

(000) 

2002 1120 
2003 1124 

2004 869 

2005 1161 

Rice 
Ton 

(000) 

2002 62 
2003 70 

2004 70 

2005 58 

Sugar 
Ton 

(000) 

2002 260 
2003 327 

2004 216 

2005 301 

Chilled Goods 
Ton 

(000) 

2002 30 
2003 43 

2004 45 

2005 50 
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Cement 
Ton 

(000) 

2002 783 
2003 870 

2004 879 

2005 1030 

Wood 
Ton 

(000) 

2002 97 
2003 133 

2004 101 

2005 66 

Iron  
Ton 

(000) 

2002 338 
2003 461 

2004 419 

2005 385 

Equipment and Machinery 
Ton 

(000) 

2002 3 
2003 3 

2004 3 

2005 3 

General Merchandise 
Ton 

(000) 

2002 69 
2003 180 

2004 248 

2005 271 

Total 
Ton 

(000) 

2002 2762 
2003 3211 

2004 2850 

2005 3325 

Livestock No. 

2002 2000 

2003 8196 

2004 33231 

2005 ----- 

Vehicles No. 

2002 86 
2003 37 

2004 69 

2005 75 

 

Table 2.3  Container Throughput at Maôalla Terminal For The Period 1999-2005 

 

 

 

 

Jan. Feb. Mar.  Apr.  May June July Aug. Sep. Oct. Nov. Dec. Total 

1
9

9
9 

Vessels 

Calls 
0 0 0 0 0 0 0 0 0 0 0 0 0 

TEUs 4619 3290 4770 3087 4513 3695 1079 529 791 145 186 62 26766 

2
0

0
0 

Vessels 

Calls 
0 0 0 0 0 0 0 0 0 0 0 0 0 

TEUs 35 64 0 0 0 48 32 0 20 0 0 0 199 
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2
0

0
1 

Vessels 

Calls 
0 0 0 0 0 0 0 0 0 0 0 0 0 

TEUs 0 0 0 0 76 12 99 42 0 68 44 0 341 

2
0

0
2 

Vessels 

Calls 
0 0 0 0 0 2 7 7 5 6 5 6 38 

TEUs 0 0 0 0 0 535 1309 1871 1201 1756 1760 2113 10545 

2
0

0
3 

Vessels 

Calls 
11 4 6 6 9 11 9 11 9 10 9 11 106 

TEUs 2463 1306 1750 2204 2508 2640 2704 3043 2799 3292 3148 2373 30230 

2
0

0
4 

Vessels 

Calls 
11 9 9 8 10 8 9 10 12 11 8 10 115 

TEUs 3389 1967 2193 2590 3273 2281 2872 3677 3506 3930 2861 3975 36514 

2
0

0
5 

Vessels 

Calls 
11 9 9 13 42 39 11 12 12 14 11 11 194 

TEUs 2278 3302 2651 2982 2980 3613 3411 4846 3538 4456 2680 2852 39589 

 

 

 

 

 

Table 2.4 Container Throughput at Aden Container Terminal For The Period 1999-2005 

 

 

 

 

Jan. Feb. Mar.  Apr.  May June July Aug. Sep. Oct. Nov. Dec. Total 

1
9

9
9 

Vessels 

Calls 
0 0 4 5 5 2 17 26 40 38 38 41 216 

TEUs 0 0 334 442 271 766 5573 10741 15472 14392 17483 14484 79958 

Vessels 

Calls 
42 46 44 47 47 50 46 55 51 53 53 56 590 
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2
0

0
0 

TEUs 17485 14465 15970 18783 19445 19001 18587 22665 23395 24797 25704 27616 247913 

2
0

0
1 

Vessels 

Calls 
58 54 59 64 66 77 83 88 85 79 73 70 856 

TEUs 23222 21046 26956 28088 25947 31548 30071 38233 39708 39521 36008 37019 377367 

2
0

0
2 

Vessels 

Calls 
69 61 63 72 70 65 69 63 67 42 17 16 674 

TEUs 35885 37635 37287 38849 40326 36298 41303 39363 42502 22331 8593 8064 388436 

2
0

0
3 

Vessels 

Calls 
13 12 13 12 12 13 11 12 16 25 31 22 192 

TEUs 6171 5816 6219 6852 6619 6322 6890 6933 8034 14417 26095 25553 125921 

2
0

0
4 

Vessels 

Calls 
30 22 27 28 28 22 27 31 27 29 27 26 324 

TEUs 29589 18976 26271 28128 27519 23447 21501 26696 20393 22997 18232 18638 282387 

2
0

0
5 

Vessels 

Calls 
25 24 24 29 33 31 29 30 31 32 28 30 346 

TEUs 19277 17252 20757 25172 26992 21244 26427 25001 24429 25728 19315 24714 278308 

 

 

 

 

 

Table 2.5 Monthly Revenue, Cost, Ebitda Performance of Aden Container Terminal During 2004 

 

Particulars 

 
Jan. Feb. Mar.  Apr.  May June July Aug. Sep. Oct. Nov. Dec. 

Throughput  

Handled 

(TEUs) 

29589 18976 26271 28128 27519 23447 21501 26696 20393 22997 18232 18638 

Container Services Revenue In U.S. Dollars 

Container 

Stevedoring 

Services 

961332 667197 812663 886028 969379 745587 702853 903914 799810 847048 653110 652457 
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Other Port 

Services 
51707 53297 83367 65235 49312 50678 34169 60635 27096 61534 77389 107973 

Documentation 

Office 
104041 80582 75193 74547 87556 89672 76485 104349 100465 106854 87253 97688 

Container 

Freight Station  
9822 6303 7099 6699 7949 6836 6763 7350 9584 7812 8961 16652 

Miscellaneous 6210 7341 6725 9712 4962 8521 7097 7820 8111 11054 10199 7612 

Total Revenue 

in U.S. Dollars 
1133112 814680 985037 1042221 1119178 901296 827347 1084068 945066 1054102 836912 882382 

Operating Expenses In U.S. Dollars 

Staff Salaries, 

Wages, and 

Benefits 

149706 153089 156122 180814 172027 150286 176311 185738 169024 176753 187151 190758 

Lashing 

Contract 
8277 14179 16445 18399 20225 13453 12640 10742 9843 11796 10728 9007 

Repair and 

Maintenance 

(Normal) 

12754 20766 53422 13282 18061 34137 16245 43685 44330 40369 40990 256811 

Repair and 

Maintenance 

(Restoration) 

30000 20000 30000 0 22000 0 25000 0 0 0 0 0 

Fuel Cost 49115 29453 29499 29488 54375 29453 34361 44179 44179 29453 53996 13764 

Power Plant 51600 51600 51600 51600 51600 51600 51600 51600 51600 51600 51600 47933 

Other Variable 

Cost 
3205 2000 2000 2000 2000 1500 1000 500 3277 16542 500 14897 

Total 

Operating 

Expenses in 

U.S. Dollars 

304657 291087 339088 295878 340277 280429 317157 836443 323253 325543 343884 7880 

Table 2.5 (Cont.) Monthly Revenue, Cost, Ebitda Performance of Aden Container Terminal During 2004 

 

Gross Profit in 

U.S. Dollars 
828454 523593 645948 746643 778900 620867 610190 747825 622813 728589 492928 390262 

Overheads In U.S. Dollars 

IT Expenses 28219 25500 35065 26736 26154 560 3566 26665 3010 34539 1880 125903 
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Communication 7032 12154 12034 12124 12739 12388 11423 9229 10788 12750 12773 5769 

General 

Expenses 
6343 6128 8004 6969 8047 8786 7834 9193 3796 6209 6693 31461 

Insurance 

Premiums 
27847 27847 28203 26435 26436 28135 27112 28895 26896 27255 28896 27120 

Marketing Fee 

and Expenses 
0 1151 439 10000 14500 11630 12999 10000 12735 10000 13091 17310 

Management 

Fee (Expense) 
150000 150000 150000 150000 150000 150000 150000 150000 150000 150000 150000 150000 

Total 

Overheads in 

U.S. Dollars 

219431 221781 234776 232264 237878 209798 213233 231982 207231 239763 210092 42834 

Total Operating 

Expenses in U.S. 

Dollars 

524089 512887 673883 627842 578166 490227 630390 668428 529483 666266 554076 34956 

Ebitda 690023 301813 411173 514379 541022 411069 296957 515642 415582 488836 282838 847428 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.6 Monthly Revenue, Cost, Ebitda Performance of Aden Container Terminal During 2005 

 

Particulars 

 
Jan. Feb. Mar.  Apr.  May June July Aug. Sep. Oct. Nov. Dec. 

Throughput  

Handled 

(TEUs) 

19277 17252 20757 25172 26992 21244 26477 26001 24429 25728 19315 26714 

Container Services Revenue In U.S. Dollars 
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Container 

Stevedoring 

Services 

740541 652820 736755 892005 917162 739483 954606 855180 841228 882722 636379 857886 

Other Port 

Services 
27400 43063 29099 27510 46191 39813 71379 41258 52570 38850 24736 31142 

Documentation 

Office 
91154 80480 73997 90992 91231 90749 126043 124542 126099 119506 92354 118637 

Container 

Freight Station  
8859 14395 8894 11211 8171 10062 15182 12927 15736 21628 16408 15377 

Miscellaneous 10800 10912 10701 14146 7066 20003 20317 20428 16026 26830 29529 26110 

Total Revenue 

in U.S. Dollars 
876854 801679 859408 1036884 1070121 900110 187780 1064333 1051857 1088739 819352 1048851 

Operating Expenses In U.S. Dollars 

Staff Salaries, 

Wages, and 

Benefits 

187337 181210 176998 183937 183101 185514 186838 187493 166269 185881 183700 189497 

Lashing 

Contract 
9250 8313 9281 11421 11850 9374 11262 17029 15350 18381 12087 17895 

Repair and 

Maintenance 
50011 16761 34813 50894 50738 50976 109354 50513 51299 61452 20905 56568 

Fuel Cost 40546 41724 28360 41089 41342 36889 40074 52923 77104 82433 88428 72660 

Power Plant 49400 49400 49400 49400 49400 49400 49400 49400 49400 49400 49400 49400 

Other Variable 

Cost 
647 1041 658 2064 4158 4742 4337 2483 4226 3519 3813 5301 

Total 

Operating 

Expenses in 

U.S. Dollars 

337181 308450 297066 336805 340588 338895 401284 354641 383664 389075 338382 391322 

 

 

Table 2.6 (Cont.) Monthly Revenue, Cost, Ebitda Performance of Aden Container Terminal During 2005 

 

Gross Profit in 

U.S. Dollars 
839663 493229 562349 697059 720533 663215 788496 709792 665003 699664 480990 867629 

Overheads In U.S. Dollars 
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IT Expenses 24837 6837 15019 11974 20898 14550 14824 14467 21855 14755 14561 18521 

Communication 12323 9341 10832 10358 10731 10773 9823 8823 9823 11823 12288 10587 

General 

Expenses 
4775 5221 4628 7077 5238 10274 6921 8442 6699 6068 5772 27630 

Insurance 

Premiums 
28910 20005 27066 26981 27270 20996 27252 27079 27061 25885 25885 25885 

Marketing Fee 

and Expenses 
10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 11436 

Management 

Fee (Expense) 
160000 150000 150000 150000 150000 150000 150000 150000 150000 150000 150000 150000 

Total 

Overheads in 

U.S. Dollars 

228846 207505 217645 218390 224074 222543 218020 219811 225438 218531 218503 244059 

Total Operating 

Expenses in U.S. 

Dollars 

666037 516055 514802 555196 564662 559438 820205 874352 609002 607606 550865 635381 

Ebitda 310817 285724 344804 480669 505459 340672 587575 489981 442885 481133 282487 413570 
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3-   EXISTING CONDITIONS OF SOILS AND ENVIRONMENT  
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Aden is located on the southern coast of Yemen in the Gulf of Aden approximately 

95 nautical miles east of the strait of Bab Al-Mandeb at the southern entrance to the Red 

Sea. It therefore lies at the cross roads of the Middle East. The Port of Aden is situated 

between the high promontories of Aden (Jebel Shamsan, 553m) and Little Aden (Jebel 

Muzalqam, 374m). It is  protected from the NE and SW monsoons by these hills, and 

along the northern boundary by land, enabling it to operate without restriction all year. 

Siltation is negligible so that dredging is limited to regular cleaning of channels and basins 

from shoals causing by normal vessel maneuvering. However,  this chapter shall describe 

the conditions regarding both soils and environment in the region of Port of Aden. 

 

3.1   SOILS AND SURFACE GEOLOGY   

The only available soil investigation within the port area is that of the ñAden Flour 

Mill Jettyò executed in 2002. Eight boreholes were executed. The boreholes (BH1, BH2, 

BH3, BH4, BH5, BH6, BH7, and BH8) were drilled in order to investigate the ground 

conditions at the project area. The locations of boreholes are shown in figure 3.1 All 

boreholes were drilled offshore. The boreholes extended to depths ranging between          

(-12.90) and (-49.45) meters measured from the Chart Datum. The details of the borehole 

logs shall be presented for the first two boreholes (BH1 and BH2). Figures 3.2 to 3.8 

shows detailed soil profiles for boreholes number BH1 and BH2.. 

The above mentioned soil investigation is not enough to assess likely ground 

conditions in the proposed area covered by the Maser Plan for two reasons. The first 

reason is that the locations of executed boreholes are not so close to the area covered by 

the Master Plan and therefore it is not possible to assess the ground conditions in the area 
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covered by the Master plan based on such boreholes. The second reason is that the area 

covered by the Master Plan is too large (about 8.0 km. by 5.0 km.). Therefore, it is 

recommended that additional extensive geotechnical investigation should be carried out to 

cover the whole area of the Master Plan in order to assess the ground conditions within 

such area. Then, the type of construction for new quay walls shall be determined. 

 

3.2  ENVIRONMENT   

3.2.1  Geography 

Aden is located on the southern coast of Yemen in the Gulf of Aden approximately 

95 nautical miles east of the strait of Bab Al-Mandeb at the southern entrance of the 

red sea. The Port of Aden is situated between the high promontories of Aden (Jebel 

Shamsan, 553m) and Little Aden (Jebel Muzalqam, 374m). 

 

3.2.2  Meteorology 

3.2.2.1  Climate 

The climate of Yemen is hot and humid along the coastal strip mild at the 

mountainous heights and desert weather in the desertous area. 
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(1)  Temperature 

The southern region of Yemen is hot and arid with a coastline of about 1200 km. 

The average annual temperature is about 27.7°C.  The mean monthly maximum and 

minimum temperature for the period between 1941-1970  are 39.0 °C and 15°C 

respectively (see Table 3.1). 

Table 3.1 Maximum and Minimum Temperature 

During The Season 1941/1970 

Month 
Mean Daily 

Max., 
o
C 

Mean Daily 

Min., 
o
C 

Mean 

Monthly 

Highest, 
o
C 

Mean 

Monthly 

Lowest, 
o
C 

January 27 19 30 16 

February 28 20 31 17 

March 29 21 32 18 

April 31 23 34 20 

May 33 25 36 23 

June 35 27 38 24 

July 33 25 35 23 

August 33 25 35 22 

September 32 26 34 23 

October 31 22 34 19 

November 30 21 32 18 

December 29 20 31 17 

Mean 31 23 39 15 

Extreme 

Values 
  44 14 
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(2) Humidity  

The mean monthly relative humidity is shown in Table 3.2 

 

Table 3.2 Humidity During 1941/1970 

Month Mean Monthly Relative Humidity 

(%) 

January 60 

February 63 

March 67 

April 67 

May 69 

June 71 

July 67 

August 70 

September 75 

October 66 

November 58 

December 56 

Yearly 66 
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(3) Wind 

The wind conditions over the area are predominantly of the Monsoon type, with 

south-westerly winds blowing during the period May ï September and north-easterly 

winds during November ï March. In Months April and October the wind direction 

varies. During the period 1927 - 1973 vessels passing through the sea area have made 

observations of the wind conditions. The observations show that the south west 

Monsoon is fairly strong with wind forces averaging 8-12m/s. The north east monsoon 

is weaker with average velocities of 4-8m/s. In April and October, the months of 

transition between the two monsoons, the average wind force is about 2-5m/s. The 

highest wind velocity during 1 day in 10 years can amount to at least 25m/s. The 

stronger winds come from the Southwest. Storms and cyclones occasionally pass the 

region. The cyclones normally approach the coast from east to southeast. 

The mean monthly wind speed, the prevailing wind direction from true north and the 

highest mean wind speed at Aden during 1941 to 1970 are shown in Table 3.3 
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Table 3.3 Wind At Aden 1941 to 1970 

Month 
Wind speed 

(knot) 

Wind Direction and % Frequency 

N NE E SE S SW W NW CALM  

January 15 0 0 71 27 1 1 0 0 0 

February 15 0 0 75 24 1 0 0 0 0 

March 15 0 0 66 29 4 1 0 0 0 

April 14 0 0 58 37 4 1 0 0 0 

May 13 0 0 37 43 10 6 4 0 0 

June 14 0 0 4 19 14 60 3 0 0 

July 17 1 1 2 6 6 80 4 0 0 

August 18 0 0 2 11 5 80 1 0 0 

September 15 0 0 13 32 7 45 2 0 0 

October 15 0 0 29 50 16 4 0 0 0 

November 16 0 0 67 29 3 1 0 0 0 

December 15 0 0 74 23 2 0 1 0 0 

Means 15   42 28 6 23 1 1 0 

 

3.2.3  Oceanography 

(1) Tide 

The water levels are almost entirely controlled by tidal conditions. The 

characteristic tide levels within the project area, shown below in Table 3.4, have been 

derived from measurements. 
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Table 3.4      Water Levels 

HAT +1.60 

MHHW +1.60 

MLHW +1.0 

MSL +0.65 

MHLW +0.05 

LAT -0.50 

 

In Gulf of Aden the tide is generally diurnal, with an extreme range of about 2.7m 

at Aden, and of about 3.0m at Djibouti. The tidal streams in Gulf of Aden are 

irregular, weak, and frequently masked by current. On the N side of the Gulf, as far E 

as longitude 54° 42' E, the flood tidal stream sets SE. Between this longitude and Ra's 

al Junayz (22° 24' N , 59 ° 51' E), The flood tidal stream sets NE. In Al Mukalla Bay 

tides at springs there is often only one high and one low water every 24 hours; at neaps 

there are two tides but their times are irregular. 

 

(2) Current  

Seasonal reversals of Indian Monsoon current over the Arabian sea and Gulf of 

Aden tend to be the strongest.  Figures 3.9 and 3.10 show the typical pattern of 

currents for January and July, the months when the NE and SW Monsoons 
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respectively, with their associated currents are fully developed.  Even during these 

months there is a good deal of variability in currents, so that occasionally sets may be 

encountered in directions very different from those depicted. 

Currents in Gulf of Aden are generally weaker and more variable than in the 

Arabian Sea.  In general, W- going sets prevail during the NE Monsoon, but contrary 

sets occur at times, more especially off the N coast of Somalia.  The reversal of current 

associated with the change from NE to SW Monsoon is later and more gradual than in 

the Arabian Sea.  During April, W-going currents still predominate over E-going, 

though the later are encountered with increasing frequency. 

During May there is no predominance with currents generally weak and variable in 

direction.  The pattern associated with the SW Monsoon becomes clear only in June, 

with the predominance of E-going sets. 

During the SW Monsoon, rates are less than in the Arabian Sea, rate of 3 knots.  By 

September the association of currents in Gulf of Aden with the SW Monsoon becomes 

very tenuous; E-going sets mainly confined to the area N of latitude 13o N, and 

currents to the S are very variable. 

During October W ï going sets, typical of the NE Monsoon, become the most 

common. 

(3) Waves 

 In winter a moderate swell from NE is encountered; a heavy swell develops 

in these waters after a spell of fresh winds. In summer, very rough sea is frequent 

when the SW Monsoon reach maximum strength.  The swell from SW, also increase 



  

PPOORRTT  OOFF  AADDEENN  MMAASSTTEERR  PPLLAANN  

AADDEENN  --  RREEPPUUBBLLII CC  OOFF  YYEEMMEENN 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 
Final  Report                                                                                                                         

                                                                                                                                             

page 43 

along this route, and heavy swell develops at times. Wave heights and periods have 

been observed by vessels. The observations made in deep water indicate that average 

significant wave height of from 7.5 to 8.0 meters may occur during one day in 50 

years. 

 

(4) Sea Surface Temperature 

 The average seasonal values for the Gulf of Aden are shown in Figures 3.11 

to 3.14.  The temperature of the water is uniform in May and November over the 

Arabian Sea, while the normal latitudinal range prevails in winter. 
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