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EXECUTIVE FINDINGS
• Somali pirate activity continued its unprecedented expansion in 2009 with a total of 220 reported attacks and 52 suc-

cessful vessel hijackings - a 500% increase from the average number of hijackings during the 2005–07 period;

• The overall 2009 attack success rate of 23.6% was significantly lower than the 40% rate in 2008, however the absolute 
number of 52 hijacked vessels nevertheless surpassed the previous record of 46 set in 2008;

• Although reported attacks in the Indian Ocean represented only 43.6% of all attacks in 2009, hijackings however were 
disproportionately concentrated in the Indian Ocean with 31 reported vessels hijacked out of a total of 52 for the year;

• The South-West Monsoon season (May-September) fundamentally shaped the temporal and spatial variations in pirate 
activity during the course of the year;

• Piracy in the Gulf of Aden was defined by a record number of reported pirate attacks (124) and the pronounced drop 
in the number of vessel hijackings from 39 in 2008 to 21 in 2009, a decline of 47%;

• The average location of attacks within the Gulf exhibited a clear directional trend, drifting eastward by at least 50km 
per quarter towards the Arabian Sea;

• Large vessel concentrations in the Arabian Sea between the southern coast of Oman and Socotra Island (identified with 
radar satellite data) are at high risk of pirate attacks;

• Attacks in the Indian Ocean were heavily concentrated in southern latitudes; 76% of all reported attacks and 83.9% of 
all vessel hijackings occurred between -10º South and +5º North, with an absolute majority of both occurring south of 
the Equator;

• Piracy in the Indian Ocean was defined by an unprecedented blue water capacity of Somali militias to launch attacks 
against commercial vessels as far as 897 nautical miles (or 1,661 km) from the Somali coast;

• There have been four distinct phases of pirate attacks in the Indian Ocean since January 2008, each phase marked by 
increased average distances to the Somali coast, progressively expanding the operational envelope of pirate activity to 
over 1.6 million square nautical miles by the end of 2009;

• Two main indicators commonly cited in the press as evidence of growing international naval pressure on piracy (i.e. 
falling hijacking rates and the growth of piracy in the Indian Ocean), are more complex than originally thought and 
less convincing as primary barometers for measuring success;

• The dramatic expansion of piracy in the Indian Ocean was initiated during the spring of 2008 - predating major interna-
tional naval patrols;

• Falling piracy success rates may be partially the result of a statistical bias due to changes in incident reporting over 
time, and may reflect a naturally occurring decline resulting from more aggressive pirate rules of engagement and a 
large influx of untrained pirate recruits;

• A significant majority of failed attacks on merchant vessels occurred without any direct international naval assistance;

• Counter-piracy training, technology and tactics of merchant vessels has likely had the greatest impact on improved 
maritime security levels and falling hijacking success rates in the Gulf of Aden.
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I. OVERVIEW OF 2009 ATTACK STATISTICS AND DISTRIBUTION 
Another Record Year of Pirate Attacks and Hijackings
Somali pirate activity continued its unprecedented expansion in 2009, reaching record levels in total reported attacks 

(220) and successful vessel hijackings (52)1. This record expansion was also pronounced in terms of geographic coverage, 

with pirates launching attacks in the Indian Ocean as far as 897 nautical miles (or 1,661 km) from the Somali coast2, 
within an operational zone of 1,690,000 square nautical miles, spanning 32 degrees of Latitude and 23.5 degrees of Longi-

tude3. The magnitude of this expansion was correctly forecast as early as April 2009  in a UN report that noted pirate at-

tacks could exceed 200 by the end of the year and described the activity as defining ‘a new phase of Somali piracy.’4 The 
spatial distribution and relative density of all reported pirate attacks are shown in Figures 1 and 2 and will be examined 

in more detail in the specific sections on piracy in the Gulf and Indian Ocean chapter5.

Although the overall 2009 attack success rate of 23.6%6 was significantly lower than the 40% rate in 2008, the absolute 
number of hijacked vessels nevertheless surpassed the previous record set in 2008 of 46. This figure of 52 hijacked vessels 

in 2009 represented a 500% increase from the average number vessels hijackings during the 2005 – 2007 period7. The 

global statistics of all pirate attacks in 2009 are organized by month and zone of occurrence in Figure 3 and displayed 
chronologically in the associated Figure 4; both reveal a high degree of temporal and spatial variation in pirate activity 
during the course of the year. There was a pronounced concentration of both attacks and hijackings in the first six 
months of 2009, with 69.5% of all reported attacks and 60.9% of all vessel hijackings. 

Breaking down the global attack statistics by region8, the peak described for the first half of 2009 was fairly equally di-
vided between the Gulf of Aden and the Indian Ocean. Both regions recorded the largest monthly attack number in April 

2009, with a combined total of 47 attacks9. The rapid decline in reported attacks in Q2 and Q3 was directly attributable to 

SPATIAL ANALYSIS  OF SOMALI  PIRATE ATTACKS IN 2009

2

1 Data sources: ONI, IMB-ICC, IMO, NATO, EU, MSC(HOA). Total reported attacks include both successful and failed hijacking attempts. Reported numbers vary between agencies because of differences in handling 
unconfirmed attack reports on Yemeni fishing Dhows, and defining “Suspicious approaches”. See section II.C on this as a potential factor in the degree of attack increase in 2008-09.

2 The furthest recorded successful hijacking occurred off the coast of Oman, at a distance of 781nm or 1,446km on 12 June 2009.

3 Attacks occurred between 22 degrees North and -10 degrees south, and between 42.6E and 66.1E Longitude.

4 UNITAR/UNOSAT report “Analysis of Somali Pirate Activity in 2009” dated 23 April 2009, v1.1.

5 Hijacked vessels are symbolized in black and attempted hijackings are in red. The attack density surface shown in Figure 2 was calculated with different thresholds for the Gulf of Aden and Indian Ocean.

6 Rate based on the number of hijacked vessels divided by the total number of reported attacks.

7 The average annual number of hijacked vessels from 2005 to 2007 was exactly eleven. (2005: H=14; 2006: H=7; 2007: H=12).

8 See Annex 1 map for the geographic boundaries of the Gulf and Indian Ocean

9 This also represented a record number of attacks within a given monthly period ever recorded in Somali waters, and was greater than the total number of attacks reported for all of 2006 & 2007 combined.

Figure 1: Point locations of Attempted and Successful pirate hijackings Figure 2: Relative density of pirate attacks in 2009



the impact of the annual South-West Monsoon 
winds described in more detail  below. Follow-
ing the end of the monsoon season in Sep-
tember 2009, pirate activity increased sharply, 
leading to a  Q4 hijacking success rate of 38% - 
the highest observed pirate success rate since 
Q3 of 2008. Although the post-monsoon spike 
in attacks was widely anticipated because of 
similar trends in previous years, it was sur-
prising that 84% of all pirate activity during 
Q4 was located exclusively within the Indian 
Ocean (see Figure 5). The specific factors for 
this anomalous fall in Gulf activity are not 
well understood, however several likely ex-
planations will be discussed and evaluated in 
Chapter IV.

Impact of the South-West Monsoon
In order to better understand the specific im-
pact of the South-West Monsoon on temporal 
and spatial variations in pirate activity, a de-
tailed review of satellite-measured ocean sur-
face winds was conducted with data from the 

NASA/NOAA satellite mission QuickSCAT.10 

As illustrated in the time series of average 
monthly surface wind speeds in 2009 (see 
page 4), there is a strong correlation with pi-
rate activity throughout the year, and repre-
sents the primary factor shaping overall piracy 
levels in both the Gulf of Aden and the Indian Ocean. According to NATO and EU-NAVFOR research, pirate skiffs can-
not effectively operate when surface winds exceed 18 knots (BFT =>4) with wave heights above 2 meters.11  It is this wind 
speed threshold which defines the specific and determinate impact of the monsoon winds on piracy levels during the 
course of the year. Four months of QuickSCAT satellite data were selected to highlight this correlation (January, April, 
July and October 2009) and are described and illustrated in the diagram on the following page.

Map 1 -January 2009: the prevailing east-northeast (ENE) winds in the Gulf had an estimated mean wind speeds be-
tween 10  and 15 knots/hr, which was sufficiently low enough for pirate action groups (PAGs) to launch a total of 14 at-
tacks resulting in 3 vessel hijackings. In contrast, the same prevailing ENE winds in the Indian Ocean averaged between 
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10 The QuickSCAT satellite system recorded twice daily measurements of estimated surface wind speed (knots) and direction. It collected data from 1999 to the end of November 2009, when its mis-
sion ended. http://winds.jpl.nasa.gov/missions/quikscat/index.cfm. Processing of QScat data and maps by http://www.remss.com/

11 http://www.mschoa.org/secure/AntiPiracyAdvice.aspx 

Figure 4: the total number of reported pirate attacks in 2009

Figure 5: the total number of reported pirate attacks by region

Figure  3:

http://winds.jpl.nasa.gov/missions/quikscat/index.cfm
http://winds.jpl.nasa.gov/missions/quikscat/index.cfm
http://www.mschoa.org/secure/AntiPiracyAdvice.aspx
http://www.mschoa.org/secure/AntiPiracyAdvice.aspx
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TIME SERIES OF SATELLITE-DERIVED MONTHLY MEAN OCEAN SURFACE 
WIND SPEED & DIRECTION:

Gulf: 10-15 kts/hr
Indian: 15-25 kts/hr

Gulf: 1-12 kts/hr 
Indian: 1-10 kts/hr

Gulf: 10-27 kts/hr
Indian: 23-38 kts/hr

Gulf: 5-12 kts/hr 
Indian: 1-12 kts/hr
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Map 1 -January 2009 Map 2 -April 2009

Map 3 -July 2009 Map 4 -October 2009

Pr
oc

es
si

ng
 o

f Q
Sc

at
 d

at
a 

an
d 

m
ap

s b
y 

ht
tp

:/
/w

w
w

.re
m

ss
.co

m
/



15-25 knots/hr, above the recognized threshold of 18 knots, thus accounting for the absence of any reported attacks dur-
ing the month.

Map  2 - April 2009: The calm weather conditions across the Gulf and Indian Ocean were optimal in April for launching 
pirate attacks with average wind speeds between 1 and 12 knots. This resulted in the single greatest monthly total of 
pirate attacks ever recorded (47), resulting in 16 vessel hijackings. 

Map 3 - July 2009: The highest average surface wind speeds resulting from the South-West Monsoon system were detected 
in July, with values generally exceeding 35 knots in the Indian Ocean north of 5 degrees latitude, concentrated in an ellip-
tical zone from the eastern coast of Puntland (Somalia) to the waters east of Socotra Island (Yemen)12. Because of these 
extreme surface conditions, there were no reported pirate attacks in the Indian Ocean, and only 3 attacks in the Gulf.

Map 4  - October 2009: Although the restrictive winds of the South-West Monsoon ended by the middle of September, it 
was not until October that pirate attacks resumed in the Indian Ocean, likely reflecting the latency period for the pirate 
militias to redeploy their  vessels from the main militia bases along the Puntland coast. Clam winds across the Horn dur-
ing Q4 of 2009 enabled the dramatic resumption of piracy in the Indian Ocean.

II. ANALYSIS OF ATTACKS IN THE GULF OF ADEN
Increasing Attacks and Falling Success Rates (Hijackings fell 47% from 2008)

Piracy within the Gulf of Aden in 2009 was defined by a record number of reported pirate attacks (124)13 and the pro-
nounced drop in the number of vessel hijackings from 39 in 2008 to 21 in 2009, a decline of 47%. That the number of total 
attacks should exceed the previous record of 99 in 2008 is not 
surprising as it was a direct consequence of the relative fall in the 
attack success rate from 39% in 2008 to only 16.8% in 2009; as 
success rates dropped pirates responded simply by launching 
more attacks.

Breaking down these statistics chronologically, there is a distinct 
concentration of piracy in the first six months of 2009: 82.3% of all 
attacks and 81% of hijacked vessels were reported in Q1 and Q2. 
Within this period, 47.6% of hijacked vessels were captured in a 
single month (April). The specific factors leading to the relative 
decline in the hijacking success rate and the sharp fall  in piracy 
during Q3 and Q4, as well as the impact of this decline on pirate 
strategy is examined in detail in Chapter IV. 
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12 Although significantly reduced, the surface winds between -12 and -5 degrees Latitude were still high enough to deter pirate attacks north of the Seychelles.

13 The total statistics for the Gulf of Aden in 2009 include 5 reported attacks in the Red Sea immediately north of  the Bab-el-Mandeb

Figure 6 : spatial density of reported 

pirate attacks in Gulf of Aden

Figure 7: Gulf Attacks by Quarter in 2009

Cape of 
Gardafui



The incident locations and relative spatial  density of reported pirate attacks are illustrated in Figure 6. The density analy-
sis indicates that a majority of pirate attacks were directed against vessels traveling through or near the east and west-
bound lanes of the International Recommended Transit Corridor (IRTC), established 2 February 2009 as a replacement 
for the Maritime Security Patrol Area (MSPA). Within the IRTC, the primary cluster of pirate attacks was located at the 
geographic center of the corridor (49.08E/13.15N), with a secondary cluster 100nm to the east and several smaller clus-
ters to the west. Outside of the IRTC, there were two distinct clusters located at opposite ends of the Gulf, with one clus-
ter in the strait of Bab-el-Mandeb, and the other located approximately 20nm of the eastern entrance to the IRTC 
(54.18E/14.60N). In addition to these two clusters, the majority of reported attacks outside of the IRTC were located 
along the coast of Yemen, targeting vessels between the ports of Aden and Al Mukalla.

Impact of International Naval Patrols & Transit Corridors on Spatial Distribution of Piracy in Gulf 
Before 2008, Somali piracy was generally characterized by a limited number of annual attacks concentrated almost exclu-
sively in the Indian Ocean. By the start of the monsoon season in June 2008, however, the dramatic rise in pirate attacks, 
and the apparent shift of piracy to the Gulf of 
Aden was recognized by the international com-
munity as posing a new threat to maritime com-
merce, and was the basis for the first naval patrol 
area. Implemented in August 2008, the MSPA had 
an immediate impact on the distribution of re-
ported pirate attacks in the Gulf, which contracted 
spatially north-west towards the Yemeni coast in 
pursuit of vessels traveling through MSPA. The 
mean center of attacks shifted to the west by ap-
proximately 200km; and the mean distance be-
tween reported attacks fell from 30.5km for events 
before MSPA to 19.3km after (from 26 Aug.-1 Feb 
09), indicating that vessels were more concen-
trated while in transit. 

The implementation of the Internationally Rec-
ommended Transit Corridor (IRTC) had an 
equally dramatic impact on pirate attack locations 
in the Gulf in 2009. The mean center of attacks 
after the IRTC shifted to the south-west by approximately 40 nautical miles matching the southward location of the 
IRTC, closer to the northern Somali (Somaliland / Puntland) coast. The standard deviational ellipse (a  spatial measure-
ment of event distribution) of attacks shifted southward and extended further east-west, indicating that attacks in the 
Gulf became more uniformly distributed along the main axis of the IRTC than previously recorded during the MSPA 
period. Further, the mean distance between attacks continued to contract from 19.3km during the MSPA to only 14.1km, 

a reflection not only of rising vessel transit density through the Gulf 
but also the increasing frequency of pirate skiffs launching attacks 
against multiple vessels in quick succession. 

There initially appeared to be a potential correlation between the 
pirate success rate in the Gulf and the mean average distance to the 
Somali coast. For reported attacks in 2009, the average distance for 
hijacked vessels was 162km, almost 40km less than the mean average 
of 201km for failed attacks. This apparent difference however proved 
to be a  statistical bias caused by the inclusion of multiple fishing 
dhows hijacked close to the Somali  coast far outside of international 
vessel transit route. Once controlled for these local dhows, the aver-
age hijacking distance to the coast jumped to 204km, nearly identical 
to the value for failed attempts, thus removing any correlation. 
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Figure 8: A comprehensive time series of radar satellite data was recorded over the 
Horn as part of a larger research project on Somali piracy in 2009. Radar data was 
used to monitor vessels in transit through the IRTC, confirming not only a high 
degree of merchant vessel compliance with the corridor but also very high traffic 
volume and vessel density within the IRTC. This radar scene recorded 26 May 
2009 clearly identified the locations of seven transit vessels as well as vessel wakes 
indicating bearing and approximate speed. (Source: ESA)

 
Figure 9: Organized naval escorts for vessel convoys afford 
the greatest protection and apparently did not record a 
single hijacking. Organized convoys were typically staged 
outside of the IRTC immediately north of the westbound 
transit lane. This radar satellite image of a typical convoy 
formation of 14 vessels (eastbound) was recorded 17 Octo-
ber 2009. Imagery from KSAT-MDA COMPASS program: 
http://www.ksat.no/compass/index.php

http://www.ksat.no/compass/index.php
http://www.ksat.no/compass/index.php
http://www.ksat.no/compass/index.php


An unexpected finding of this spa-
tial analysis was the pronounced 
eastward drift in Gulf attacks dur-
ing 2009. By comparing the mean 
center of reported attacks by quar-
ter, a  clear directional pattern 
emerged. The average attack loca-
tion drifted to the east by at least 
50km per quarter (see Figure 10). 
Although it is unlikely that this 
observed directional tendency was 
statistically a random pattern, what 
remains uncertain is if it was a po-
litically significant pattern, and what the causes were. A potential explanation was that this eastward drift reflected a 
gradual contraction in the maximum operational range or deployment period of pirate action groups in the Gulf. If PAGs 
tended to travel shorter distances from their land bases along the Indian Ocean coast, it could account for the increased 
targeting of vessels further to the east along the IRTC closer to the Cape of Gardafui which marks the southern passage 
into the Indian Ocean. 

Measuring IRTC effectiveness:
Overall, there is clear statistical evidence that the pirate attack success rate in the Gulf of Aden (the ratio of hijacking to 
attacks) has progressively fallen between 2008 and 2009. In the table below (Figure 12), a  comparison between the differ-
ent international maritime patrol periods clearly shows that rates fell from 46.7% during the eight months before the 
MSPA was established, to 33.7% during the MSPA, to only 17.6% during the IRTC period in 2009. These are overall suc-
cess rates for the whole Gulf region. When comparing the hijacking success rates inside and outside of the international 
patrol zones, a similar trend is found; During the MSPA period, pirate success was 39.0% for vessels attacked outside of 
the MSPA, however this fell to 28.6% for attacks inside the MSPA; The IRTC improved on these numbers in 2009, with a 
attack success rate of only 21.7% outside, and an unprecedented and sustained rate of only 14.5% inside the IRTC. Based 
on these results, it is apparent that relative security levels afforded by the IRTC have generally improved, translating into 
a lower risk per vessel of being hijacked while in transit through the Gulf, especially for organized convoy formations.

Time Period Within Gulf of Aden Inside ZoneInside ZoneInside Zone Outside ZoneOutside ZoneOutside Zone Total Gulf Total Gulf Total Gulf 

Before MSPA (1 Jan. - 25 Aug. 2008)

MSPA (26 Aug. 08 - 1 Feb. 09)

IRTC (2 Feb. - 31 Dec. 2009)

Hijacks Total 
Attacks

Success 
Rate Hijacks Total 

Attacks
Success 
Rate Hijacks Total 

Attacks
Success 
Rate

   14 30 46.7% 14 30 46.7%
12 42 28.6% 16 41 39.0% 28 83 33.7%

9 62 14.5% 10 46 21.7% 19 108 17.6%

While these statistical trends are certainly encouraging, the more important indicators remain the absolute levels of secu-
rity afforded by the IRTC, group convoys and the international naval patrols as measured by the total number of hijack-
ings and their proportional distribution within the Gulf. One important measurement is the proportion of vessels 
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Cape of 
Gardafui

Cape of 
Gardafui

Figure 10: Eastward drift in mean center of Gulf attacks (2009)

Figure 11: Comparison of attack rates inside and 

outside the IRTC (2009)

Figure 12: Table of Gulf attacks sorted by transit corridor period



hijacked inside and outside of the patrol zones. Although the risk of vessels being hijacked transiting through the MSPA 
or the IRTC was certainly lower than traveling outside, the proportion of hijackings within these zones remained basi-
cally even and unchanged in 2008 and 2009. As shown in Figure 12, a total of twelve hijackings were recorded within the 
MSPA, representing 42.9% of the total for the period within the Gulf; and during the first 11 months of the IRTC in 2009, 
this ratio increased with nine reported hijackings inside the IRTC in comparison with ten outside, meaning pirates were 
still able to capture almost half their vessels from inside the international transit corridor in 2009.  

Internal IRTC Analysis 
A comparative analysis between pirate attacks recorded within the east and westbound transit corridors of the IRTC in-
dicated unexpected and unexplained differences not only in the spatial distribution of attacks but also the relative suc-
cess rates of pirate attacks. As the diagram in Figure 13 shows, the SDE of the westbound corridor was almost twice the 
length as the eastbound corridor, indicating that attacks within the westbound lane were widely distributed along the 
length of the IRTC, while eastbound attacks were more uniformly clustered near the IRTC midpoint. Further, there was a 
strong divergence between the pirate attack success rates, with the westbound lane recording 24% in contrast to only an 
8% rate in the eastbound corridor, with half the absolute number of hijacked vessels. Although it is possible that such 
statistical results reflect genuine differences in vessel transit security between the two corridors, it is more probable that 
such results are not statistically significant, and that random factors were more likely the cause. Continued analysis of 
attacks within the IRTC in 2010 should allow for a more conclusive determination on this issue.

III. ANALYSIS OF ATTACKS IN THE INDIAN OCEAN
Continued Blue Water Expansion and Rising Hijacking Success Rates
Piracy within the Indian Ocean in 2009 was defined by an unprecedented blue water naval capacity of Somali militias to 
launch attacks against commercial  vessels as far as 897 nautical miles (or 1,661 km) from the Somali coast, operating as 
far north as +22º and as far south as -10º latitude. Although reported attacks in the Indian Ocean represented only 43.6% 
of all attacks in 2009, hijackings however were disproportionately concentrated in the Indian Ocean with 31 reported 
vessels hijacked out of a total  of 52 for the year. In contrast with 2008, when the Indian Ocean accounted for only 15.2% 
of hijackings, this proportion dramatically increased to 59.6% of the total in 2009, while the absolute number of hijacked 
vessels increased 442% from 2008 to 2009. The overall pirate success rate in the Indian Ocean was 32.3% - almost double 
the rate in the Gulf of Aden. 

As indicated in the graph of attacks 
by month (see Figure 14), the first 
peak of activity was during the pre-
monsoon months of March and 
April which accounted for 10 hijack-
ings and 38 total attacks. Pirate ac-
tivity dropped sharply in May be-
cause of the onset of the South-West 
Monsoon, bringing piracy to a  near 
standstill from June to September. 
The end of monsoon winds allowed 
a rapid acceleration in pirate activity 
in Q4. As illustrated in the graph of 
attacks summarized by quarter (see 
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Impact of South-
West Monsoon

Figure 13: Spatial statistics of Gulf attacks sorted by East and Westbound lanes of the IRTC (2009)

Figure 14: 



Figure 15), the numbers of reported hijackings, attacks and the pirate 
success rate all  steadily increased by quarter (excluding the Q3 monsoon 
period) reaching unprecedented levels during the last three months of 
2009  with 17 hijacked vessels and a total of 42 attacks. Almost 55% of all 
Indian Ocean hijackings occurred during Q4, at the same time that the 
attack success rate reached 40.5%. Virtually all statistical indicators for 
Somali piracy in the Indian Ocean consistently point to a rapidly grow-
ing operational capacity of multiple independent pirate action groups 
(PAGs) to not simply threaten vessels at distances recently thought to be 
impossible, but to do so while improving their success rate from 20% in 
Q1, to 32% in Q2 to 40.5% in Q4 of 2009.

Four Phases of Indian Ocean Expansion 
Between 2005 and 2007, piracy within Indian Ocean was exclusively confined to attacks on vessels less than 200nm from 
the Somali coast, targeting a majority of vessels in transit to/from Mogadishu. During this period, 46% of reported at-
tacks occurred within Somali territorial waters (less than 12nm), with the mean average distance for all attacks of only 
56nm. During the pre-monsoon months in the Spring of 2008, pirate attacks were reported for the first time beyond the 
200nm limit of the EEZ; marking a departure from their traditional modus operandi  and the first phase in a rapid devel-
opment of an operational blue water capacity of pirate militias. 

It is important to note that this early expansion into the Indian Ocean targeting merchant vessels not associated with 
Somali trade predated the establishment of the MSPA and the active naval patrols in the Gulf of Aden. The critical implica-
tions of this observation will be addressed in the next chapter.

As shown in the graph below (Figure 16), a  time series analysis indicates there have been four temporal clusters or 
phases of pirate attacks in the Indian Ocean since January 2008, each phase marked by increased mean distance values to 
the coast, progressively expanding the operational envelope of pirate activity to over 1.6 million square nautical miles by 
the end of 2009. The first cluster occurred between May ‐ June 2008 with a mean distance to the Somali coast of 186nm 
(344km); the second cluster  of 13 attacks occurred between September - December 2008, with a mean distance to the 
coast of 291nm (540km); the third cluster of 51 pirate attacks occurred from February to June 2009 with a mean distance 
to the coast of 436nm; and the fourth cluster of 45 attacks occurred between October - December 2009, with an unprece-
dented mean distance to the Somali coast of 523nm. 

The map of this progressive spatial expansion into the Indian Ocean (see Figure 17 on following page) depicts the chang-
ing distribution and orientation of pirate attacks as measured by the mean center and standard deviational ellipses (SDE) 
for each of the distinct phases. The SDE of attacks from 2005 to 2007 (marked in green) clearly illustrates the targeting of 
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Phase 1 - 3 attacks with 
mean distance to Somali 
coast of 186nm 

Phase 2 - 13 attacks with 
mean distance to Somali 
coast of 291nm 

Phase 3 - 51 attacks with 
mean distance to Somali 
coast of 436nm 

Phase 4 - 45 
attacks with 
mean distance 
to Somali 
coast of 
523nm 

Figure 15: 

Figure 16: Time Series of the Four Phases of Pirate Expansion into the Indian Ocean (2008-2009

Pirate blue water expansion 
into Indian Ocean started in 
early 2008
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local vessels in transit to/from Somali 
ports, in an elongated cluster of attacks 
stretching from Kismayo to Hobyo. 
This traditional coastal focus of piracy 
was quickly transformed in 2008 with 
the increasing use of pirate mother 
ships targeting vessels outside of the 
EEZ, in the main international traffic 
lanes of the Indian Ocean. 

Attacks within Somali territorial waters 
dropped to less than 2% in 2008 and 
2009, in sharp contrast to the 46% rate 
of attacks between 2005 and 2007. Dur-
ing the fourth phase in Q4 of 2009, a 
total of 8 reported pirate attacks were 
launched against vessels over 800nm 
from the Somali coast, resulting in 2 
successful hijackings. Further, the 
maximum distance between reported 
attacks in the Indian Ocean in 2009 was 
a little over 2,000nm. These numbers 
strongly suggest a permanent opera-
tional capacity of pirate militias to 
strike far beyond the recommended 
minimum transit distance of 600nm in 
the Indian Ocean. 

Southern Hemisphere Piracy Bias
An unexpected and extremely interest-
ing spatial pattern of piracy within the 
Indian Ocean was the apparent bias of 
pirate militias towards southern lati-
tudes in 2009. As shown in the map of 
pirate attacks grouped by zones of lati-
tude (Figure 18), 76% of all  attacks and 
83.9% of all vessel hijackings occurred 
between -10º South and +5º North, with 
an absolute majority of both occurring 
south of the Equator. Although more 
favorable weather conditions is the 
most plausible explanation for this spa-
tial bias towards southern latitudes, 
where the calm North West Trade  Winds 
are dominant near the Seychelles from 
October to April, it is not necessarily 
the most convincing. 

Analysis of the ocean surface winds 
with the QuickSCAT satellite data  in-
dicated that weather conditions in the 
Arabian Sea between 10º and 22º north 
latitude were nearly ideal for piracy 
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during the Spring and Fall of 2009. The relatively low level of piracy reported in this region of the Indian Ocean was 
more likely to be due to deployment choices or limitations of the pirate militias themselves. A simple lack of familiarity 
with the region combined with proven areas for successful piracy further south and west could easily account for the 
relatively low level of activity. The potential security implications of this interpretation are examined below.

Potential Danger Zone: Arabian Sea
As part of a comprehensive radar satellite research project on So-
mali piracy in 2009 by UNOSAT and the COMPASS project of 
Kongsberg in Norway14, one of the important findings was the 
identification of large vessel concentrations in the Arabian Sea be-
tween the southern coast of Oman and Socotra Island. The map at 
right (Figure 19) shows a composite detection of several thousand 
vessels as identified from multiple radar scenes. Because virtually 
all traffic entering or exiting the eastern entrance to the IRTC in the 
Gulf pass through this zone, there is significant vessel congestion 
reducing transit speeds, especially for vessels queuing for the IRTC 
or scheduled naval convoys through the Gulf. The main risk posed 
by this combination of high vessel density and likely reduced tran-
sit speeds is that it is extremely vulnerable to piracy. Although So-
mali pirate activity was exceedingly low in this region in 2009, there were nevertheless several high profile attacks and 
hijackings within these waters which would have provided the reconnaissance necessary to identify the Arabian Sea as a 
potentially new area for piracy.

IV. PIRATES AND THE INTERNATIONAL NAVAL FORCES
Evaluating Anti-Piracy Indicators
An important analytical question facing the international community regarding Somali piracy is how to best measure the 
impact of anti-piracy efforts. Because there are multiple potential indicators describing different aspects of this complex, 
highly adaptive and diverse network of pirate actors, it is critical to evaluate a broad range of factors. It is also important 
to recognize that many obvious indicators can be misleading if taken in isolation or out of context, giving false positive 
results or obscure differences between determinate and dependent factors. As will be argued, two of the standard indica-
tors commonly cited in the press as evidence of growing international naval pressure on piracy (i.e. falling hijacking rates 
and the growth of piracy in the Indian Ocean), are in fact more complex than originally thought and less convincing as 
primary barometers for measuring success.

Falling Piracy Success Rates and the Qualitative Expansion of Somali Piracy 
Although there is statistical evidence that the pirate success rate has progressively fallen from 60% in 2007, to 40% in 
2008 to a record low of 23% in 2009, it remains a potentially misleading indicator, with multiple contributing factors be-
hind this reduction, as well as the probability that the magnitude of reduction is itself exaggerated. The most obvious 
weakness of this indicator is that it is independent of the absolute number of vessel hijackings. Clearly, there is little 
meaningful improvement in regional security if pirate militias respond to falling success rates by simply launching more 
attacks to secure ever-greater numbers of vessels and thus greater revenue from ransom. Indeed, this is precisely what 
has occurred since 2008 when, in spite of unprecedented international naval patrols and sharply falling success rates, 
pirate militias were able to hijack almost 100 vessels in a two year period - more than all previously recorded hijackings 
combined. Further, there are strong indications that pirate hijackings could reach similar levels in 2010. 

One of the central requirements when evaluating the significance of changes in pirate success rates, especially when 
comparing against rates from previous years, is to recognize the qualitative change in Somali  piracy between 2007 and 
2008. As the graph of successful vs unsuccessful attacks by year illustrates (see Figure 21), piracy from 2005 to 2007 was 
limited to a relatively small number of attacks (between 15 and 30 per year) with correspondingly high rates of hijacking 
success, raging from 40% to 60%. These attacks were disproportionately concentrated in the Indian Ocean, within or near 
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14  See www.ksat.no/compass/, KSAT tasked over 250 Radarsat-2 scenes and automatically identified over 6,000 vessels in 2009

Figure 19: Radar satellite-detected vessel concentration in Ara-
bian Sea at risk of pirate attacks (Source: KSAT)
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Somali territorial waters and di-
rected against vessels involved in 
Somali trade. The qualitative 
expansion of Somali piracy in Q3 
of 2008 with the unprecedented 
increase in vessel attacks and hi-
jackings was the direct result of a 
new pirate militia strategy to 
scale-up their operational capac-
ity in the Gulf of Aden, catching 
merchant vessels in transit by 
surprise and generally unpre-
pared. 

The internal factors that led the 
pirate militias to organize such a 
new strategy remain largely un-
documented and poorly understood, however the goal was clearly to sharply increase the number of vessel hijackings 
for ransom. Not only did this new strategy quickly change how merchant vessels perceived the threat of piracy, specifi-
cally raising their sensitivity to suspicious small boat activity, but it may have also had a strong impact on pirate tactics 
and rules of engagement – both factors which may have had an direct impact on attack statistics during the last two 
years. 

An unrecognized and potentially significant issue influencing attack statistics in general and specifically hijacking suc-
cess rates is the changing ratio of reported pirate attacks to “suspicious approaches”. Generally suspicious approaches 
are classified as incidents when an unidentified vessel(s) approached another without apparent reason, or otherwise 
acted in a suspicious manner, but without demonstrating any clear intent to forcibly board. During the period of 2005-
2007, the average ratio was approximately 1:1.3, meaning there was one reported suspicious approach for every 1.3 re-
ported pirate attacks. 

This basic ratio remained stable during the first three quarters of 2008, ranging from 1:0.6 to 1:1.5. However once the 
number of attacks started to increase dramatically in the last weeks of Q3 into Q4, the ratio of suspicious approaches 
started to drop, bringing the ratio in Q4 to an unprecedented value of 1:4.7. This ratio shift continued to widen in Q1 of 
2009, to 1:9, reaching a final ratio of 1:13  for  the year; meaning that for every reported suspicious approach in 2009 there 
were thirteen reported attacks, representing both a relative drop in the number of suspicious approaches as well as a 
sustained and fundamental departure from the historic average.15

There are three main interpretations of this punctuated change: the first attributes it to a definitional or reporting drift in 
the classification of attacks caused by the increasing tendency of merchant vessels to report the suspicious approach of an 
unidentified vessel(s) as a pirate attack because of heightened awareness, new security guidelines or simple fear - a logi-
cal consequence of the establishment of the MSPA and increased media coverage of Somali piracy. This would tend to 
artificially inflate the number of reported attacks, and could at least partially account for the dramatic increase in attacks 
in late 2008 and 2009. If a significant number of reported attacks did not involve Somali pirates but were in fact accidental 
approaches or warding behavior of local fishermen, then it would reduce the total number of attacks in 2009, thus in-
creasing the overall hijacking success rate.

A second interpretation was that before late 2008, the threshold for classifying pirate attacks was too conservative and 
that a substantial number of unsuccessful pirate attacks during this period were wrongly classified as suspicious ap-
proaches; the implication of this would be that the actual number of pirate attacks was significantly higher, thus reducing 
overall attack success rates in 2005-08.
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15 it is important to remember that these figures are approximate due to inherent uncertainties related to the reporting of many attacks and minor variations in the reporting and 
classification standards between the different maritime agencies responsible for confirming pirate incidents.
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In both instances, the implications for the perceived statistical reduction in the success rate from 2005 to 2009 is the same: 
controlling for either the over-reporting of attacks in 2008-09 or the under-reporting of attacks between 2005-07 would tend 
to minimize differences in the hijacking success rate during this five year period; further, it would call into question the 
utility of measuring changes in the success rate as a barometer of regional security, commonly attributed to international 
naval patrols around the Horn of Africa. 

There is a  third, more complex interpretation that looks beyond changes in merchant vessel reporting of suspicious ves-
sel activity and attributes this ratio shift (at least partially) to changes in pirate rules of engagement resulting from their 
increased operational tempo in 2008. If pirate militias were operating under more conservative rules of engagement dur-
ing the 2005-2007 period, then it is possible that a significant number of reported suspicious approaches actually did in-
volve pirate skiffs scouting for potential target vessels. After making an initial approach, unless there were ideal condi-
tions and the potential target vessel had clear vulnerabilities, the pirates broke off their pursuit before making a con-
certed and obvious hijacking attempt. Under these circumstances such probing engagements would generally not qual-
ify as attacks, suggesting that the ratio of suspicious approaches to attacks during this period was more or less an accu-
rate reflection of the situation at the time. 

By Q3 of 2008 however, as Somali piracy entered into a new operational phase within the Gulf and the Indian Ocean, the 
traditionally restrictive rules of engagement were necessarily relaxed, thus pirate skiffs became increasingly aggressive 
and less discriminatory in their vessel target selection. It is also likely that a large influx of new and inexperienced crew 
was required to staff the growing number of pirate skiffs. Less experienced crews likely operating under severe pressure 
would certainly be inclined to launch attacks with a lower probability of success. 

This has been directly observed and documented by international forces and merchant vessels: Somali pirates have in-
creasingly targeted faster and more difficult vessels, in more adverse weather conditions and sometimes even at night.16 
Pirates have also been known to suddenly break-off an attack on one vessel in order to attack another vessel passing in 
close proximity, thus exhibiting a high degree of opportunism and impulsivity in their target selection process.17  This 
combination of more aggressive tactics and less experienced crew could at least partially account for both the observed 
change in the suspicious approach ratio and the statistical drop in the hijacking success rate from late 2008 onwards.

Piracy in the Indian Ocean: A Barometer of International Naval Success in the Gulf?
The expanding blue water capacity of pirates in the Indian Ocean - dramatically illustrated by attacks more than 800nm 
from the Somali coast - is commonly and uncritically cited as an indication of the relative success of international naval 
patrols in the Gulf of Aden; the assumption being that rising levels of maritime vessel security provided by the IRTC is 
driving pirate militias deep into the Indian Ocean for lack of opportunity and risk of arrest/capture in the Gulf. Al-
though there is evidence that partially supports this interpretation, there are other factors that point to a more complex 
and contradictory explanation of piracy in the Indian Ocean. 

As covered in detail in a separate report18, there has been a corresponding rise in reported attacks in the northern lati-
tudes of the Indian Ocean during Q1 and Q2 of 2010. This new zone of pirate activity in the Arabian Sea appears to be 
correlated with a significant reduction in reported attacks and hijacking in the Gulf of Aden during Q3 and Q4 of 2009 
(described in Chapter 2) and the eastward drift of pirate activity in the Gulf throughout the year (described on page 7). It 
is a reasonable assumption that this apparent focus of some pirate militias on the Arabian Sea as a new theater of opera-
tion may indeed be the result of increasing levels of vessel security and falling hijacking rates within the Gulf.

Nevertheless, there is strong evidence (covered in Chapter 3) that the original development of a  blue water capacity of 
pirates operating with mother ships far beyond Somali territorial waters and the EEZ was initiated during the Spring of 
2008  - predating major international naval patrols. As shown in Figure 16, the first two phases of the Indian Ocean 
expansion coincided  with the period of greatest pirate success in the Gulf. Between September and December 2008, when 
an unprecedented 24 vessels were hijacked in the Gulf, pirate attacks in the Indian Ocean reached far beyond their tradi-
tional zone of operation, averaging nearly 300nm from the Somali coast - a record at that time. The more convincing in-
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16 The fact that pirates have mistakenly attacked naval patrol vessels at night demonstrates the risk of night time operations. 

17 This fact would tend to weaken the theory that pirates are  deliberating targeting vessels identified by a network of spies based in regional ports.

18 Please contact UNITAR/UNOSAT for further information on report “Spatial Analysis of Somali Piracy: January - June 2010”, ReportID: CE-2010-00111-SOM



terpretation of the dramatic spread of piracy into the vast expanse of the Indian Ocean was that this was a  deliberate 
strategy planned and initiated not in reaction to anti-piracy patrols in the Gulf, but as part of a  hugely successful piracy 
expansion program - most visibly and successfully demonstrated at that time in the Gulf.

V. SUMMARY
There obviously is no doubt that international 
naval patrols have had a significant impact on 
relative security levels in the Gulf of Aden and 
Indian Ocean; successfully protecting untold 
thousands of merchant vessels, intervening in 
dozens of live attacks, and arresting over one 
hundred alleged Somali pirates19. Nevertheless, 
two of the commonly cited indicators of the rela-
tive impact of naval forces have been shown to be 
more complex and less convincing as barometers 
for measuring success against piracy. 

As illustrated in Figure 22, there are potentially 
four main contributing factors to the observed 
statistical drop in piracy success rates since 2008. In addition to the two obvious factors of naval patrols and merchant 
vessel counter-piracy measures, there are two more factors which should be acknowledged as part of a comprehensive 
approach to understanding the history, distribution and changing dynamics of Somali piracy. The observed drop in hi-
jacking success rates must be qualified by a potential statistical bias resulting from changes in attack reporting over time, 
and may reflect a naturally occurring decline resulting from more aggressive pirate rules of engagement and a large in-
flux of untrained pirate recruits. Further, a detailed spatial and temporal analysis of piracy in the Indian Ocean strongly 
suggests that pirate militias originally viewed their move into deep ocean waters as part of a  larger expansion strategy, 
predating major naval patrols in the Gulf of Aden. 

Although not addressed within this analysis, there is growing statistical evidence that counter-piracy training, technol-
ogy and tactics of merchant vessels has likely had the single greatest impact on maritime security levels and hijacking 
success rates; as a significant majority of failed attacks on merchant vessels occured without any direct international na-
val assistance.

--------------------------------

This analysis was conducted by UNITAR/UNOSAT in support of  ongoing humanitarian operations across the Horn of  Africa, and 
in response to UN Security Council Resolutions 1851, 1838 & 1816 (2008), and IMO resolution adopted 29 November 2007 calling 
for increased monitoring of Somali pirate activity. This piracy report is  part of a larger research series on international humanitarian, 
human rights and security issues. Please contact UNITAR/UNOSAT for additional information and support.
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19 Reuters, AP and the Maritime Security Centre – Horn of Africa (MSCHOA)

Figure 22: Four factors contributing to falling hijacking success rates of pirates



VI. ANNEX
Map of Regional Water Bodies
Note: The traditional definition of the boundary of the Gulf of Aden has been extended eastward to better 

correspond with the dimensions of the IRTC

Map Legend for Mean Center and SDE Symbology
Legend for map on page 10 (see Figure 17)
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