
In 2009, over 160 vessels were attacked by pirates off the coast of Africa.  Out of those 

attacked vessels, 46 were successfully taken under pirate control.  The number of attacks and 

pirated ships continued to increase in 2010 and 2011.  Currently, five vessels and 141 hostages 

remain under pirate captivity.  The international community refuses to let these pirates get away 

with their actions, which has caused three different international counter-piracy task forces to be 

formed: NATO Operation Ocean Shield, the EU Naval Force, and the Combined Maritime Force 

which includes a U.S. Naval Anti-piracy task force. 

These task forces are comprised of around seven warships strategically placed around the 

Gulf of Aden, the Somali Basin, and off the Horn of Africa in the Indian Ocean.  The placement 

corresponds to centralized areas where pirate attacks have historically taken place.  Although 

pirates have been known to hail from other countries, Somalia has been identified as the main 

source of modern-day piracy.  This rise in piracy is a direct result of the break-down in local 

government, and a decline in economic stability.  In the model, centralized attack locations and 

known pirate camps (Figure 1) in Somalia map out the shortest distance that the pirates need to 

travel to get from a starting camp to an attack point.  Once these shortest paths are determined, 

the optimal warship placement to intervene or deter pirate attacks is solved. 

Even though the different task forces often collaborate together, we take the position of a 

single Task Force Commander, and use up to seven warships to determine optimal placement.  

Modeling placement with different number of ships simulates when task force ships are in port, 

temporarily reassigned for other missions, or are otherwise occupied.  When we place a warship 

on a path, we assume that the warship would cause a delay of any potential pirate ship that it 

encounters.  When a warship sees a suspected pirate ship, the warship hails them on a standard 

maritime bridge-to-bridge radio, has them stop or slowdown, and sends over the Visit Board 

Search and Seizure (VBSS) team.  Most of the pirate vessels pose as fishing dhows, hiding any 

pirate gear and displaying fish and fishing gear in order to mask their true goals.  If the team does 

not find any evidence to prove that the vessel is planning on engaging in piratical activity, the 

VBSS team leaves, and the warship lets the vessel go on its way.  The entire process takes about 

five hours, and estimating that the average vessel travels at ten miles per hour, we add a delay 

length of 50 miles to any arc on which we place a warship. 

With no task force interdiction, the optimal path for a band of pirates to take starts at 

Camp Bossasso with an attack at Gulf of Aden 2 (GOA2) in the western half of the Gulf of 



 

Aden, via the path Bossasso to 12N50E to GOA2 (Figure 2).  There is a restriction of placing 

only one warship per path so as to not have the forces concentrated, leaving other parts of the 

ocean vulnerable without any protection.  With this restriction, no matter how many warships are 

available for anti-piracy, pirates would always have the shortest travel time by leaving Bossasso 

and attacking GOA2.  When we run the model with one to seven warships, a warship is always 

placed on the path between 12N50E and GOA2.  However, even with a five-hour delay, it is still 

more efficient for the pirates to endure the delay than attack a different point or leave from a 

different camp. 

We also simulate the scenario where placing a warship on a path completely cuts off the 

use of that path.  If a VBSS team does find pirate paraphernalia such as assault weapons, hooks, 

and ladders then several events can occur.  The VBSS team can throw all of the pirate 

paraphernalia overboard, making it so that the pirates have no means in which they could stage 

an attack.  Another VBSS team action is to take the pirates into custody, and bring them back to 

the warship.  A third option, after throwing everything overboard, is to leave the pirates with 

only enough fuel to get back to Somalia so that they have no other choice but to go back to land.  

All of these options completely stop any pirate vessel from being able to conduct an attack.   

Using a complete path block vice a path delay, we get a variety of options for the pirates 

to utilize.  With one, two, and five warships available, pirates will do best to leave from 

Lasgorey camp, and attack either GOA1 or GOA2.  With three, four, and seven warships, pirates 

leave from Eyl camp and attack Horn of Africa 4 (HOA4) and Somali Basin 1(SB1).  With six 

warships ships, the pirates leave from Hobyo and attack SB2.  As seen in the Operator Resilience 

Curve (Figure 3), adding the first warship significantly increases the distance that the pirates 

would have to travel, along with adding a sixth warship.  Placing any number from two to five 

has very little effect on the pirates’ attack route, and there is no difference at all between a third 

and fifth ship.      

 It is not until 16 warships are available for anti-piracy missions, that the pirates 

are completely blockaded and unable to commit an attack (Figure 4).  The warships form a steel 

curtain 100-300 miles off the entire coast of Somalia, making it easy for the warships to 

intervene with any suspected pirate vessel.  One task force alone would not be able to 

accomplish this level of defense.  All three international task forces would have to coordinate 



 

together, ensuring that at least sixteen ships between the three of them are underway, in the area 

of operation, and not otherwise tasked with missions besides anti-piracy.      

Due to tribal-territories in Somalia, it may not be practical to model a single pirate vessel 

leaving from any camp it desires.  Also, intelligence is constantly gathered on the pirate camps, 

so the Task Forces may be able to anticipate which camp is sending out pirates.  Looking at each 

individual camp as a starting point with just a five hour delay yielded similar results as when 

pirates could leave from any camp.  From each camp, pirates took at most two different paths to 

attack points and then it was always more beneficial for the pirates to endure the warship delay 

than to try another route.  When the delay resulted in the path being completely blocked, the 

individual camps were able to be blockaded with just one Task Force.  Eyl required the most 

ships with seven to completely blockade it.  Only three ships were required for Hobyo and the 

other three camps fell somewhere in between. 

Intelligence is not always available to the Task Forces.  Sometimes, a plan for the worst 

case scenario has to be created.  By comparing the optimal locations of warships as they blocked 

each camp, many arcs reoccurred.  A Task Force commander could use these arcs as a basis for 

placement of available warships when they have no intelligence from which camp the pirates 

would be starting.  Figure 5 shows the optimal ship placement using an entire Task Force to best 

combat piracy off of the coast of Africa.  Out of the seven warships available, a Task 

Commanders optimal placement sends four ships to patrol in the Indian Ocean, and three ships 

into the Gulf of Aden.  Since the Gulf of Aden is more condensed, a commander can achieve 

maximum results with fewer assets.  Overall, the force is split to cover both the northern and 

southern coast of Somalia.  

 



 

 
Figure 1.  This map shows the five pirate camps on the cost of Somalia,  

labeled by green flags.  The 11 centralized attack points are labeled by 

red anchors.  For our model, the pirates can traverse the seas along the red  

paths to get to the centralized attack points.  These paths are where the  

warships can be placed to intervene in any piratical activity. 

 

 
Figure 2.  When placing a warship on a path causes a 5 hour delay, essentially 

adding 50 miles to the length of each path, the optimal path for pirates to 

take is to leave Bossasso and attack GOA2.  This is independent of any 

warship placement.  It is still more efficient for the pirates to endure the  

five hour delay than to try a different attack plan. 

 



 

 
Figure 3.  The Operator Resilience curve shows how the distance that the  

pirates have to travel compared to the number of warships that are present. 

distance is increased after adding the first initial warship, then not much 

change is made until a sixth and seventh ship are placed.  There is no change 

in distance between the third and fourth ship.  This implies resources may 

be better tasked with other missions until at least six warships can be  

placed for anti-piracy. 

 

 

 
Figure 4.  The yellow dots on the paths represent warship placement.  With 

16 warships, the task forces essentially block anything from leaving Somalia 

and going out into the ocean.  To accomplish a defense this effective, all 

of the international task forces would have to coordinate their ships together. 

 



 

 
Figure 5.  The yellow dots on the paths represent warship placement.  Due to  

tribal-pride and other territorial claims, pirates cannot leave from just any camp. 

Sometimes, warships will have intelligence about from which camp the pirates  

are leaving, but sometimes intelligence will not be available.  The arcs above 

are reoccurring between optimal solutions for different camps and therefore 

would yield the overall optimal ship placement if no intelligence was available. 
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