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The Missile Threat from Gaza:
From Nuisance toStrategic Threat

Uzi Rubin’

INTRODUCTION

When the first Qassam rocket landed in the town of Sderot in October
2001, few observers, if any, perceived it as tlabinger of a
protracted and increasingly furious campaign by the radical
Palestiniangroups in Gaza againkdraels population centers adjacent

to the Gaza Striffthe so called"Gazaenvelopé communitie$ by
ballistic weapons This campaign, in the suaing eight years, would
see the firing of close to 5,000 rockets and 2,500 mdmtanbs
killing 27 people} causing heavy economic losses and leading to
partial evacuation of residents. It would swell to such intolerable
proportions as to compel the Stavf Israel to embark on a high
intensity offensive that threatened regional stability, jeopardized its
peace agreements with neighboring countries and eroded its
international status.

In hindsight, the scant attention paid to the campaign at its onset in
2001 is easy to justify against the backdrop of violence of the Second
Intifada and the suicide terror offensive raging at the time through the
heart of Israel's major cities, an offensive which reached its peak in
April-May 2002. This absorbed all theeattion of the general public

as well as Israel's political and military leadership. The few hits, the
negligible damage and the insignificant casualties inflicted by the
primitive rockets launched at the time from Gaza were justifiably
regarded as a minonuisance compared to the ongoinerror
campaign against Israel's traffic, public transportation, shopping malls
and civic centers. Daily life in the border town of Sdérdhe town

"The author was head of the "Arrow" defense program againstrémgge missiles
in thelsrael Ministry of DefenseThis paper is anpdated version ain original
Hebrewstudy, published in January 2011 by the Begauat Center for Strategic
Studie( BESA Mideast Policy and Security Studies No. 87).
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that would be subsequentlyit by more rockets than any other
community T was calmer and more secure at the time than
metropolitan areas like Netanya, Hadera or Jerusalem.

It is more difficult, however, to explain the continued lack of attention
to the Gaza rockets after Operation Defensive Shield in April 2002,
which broke he momentum othe Second Intifada and led to a
gradual but steady decline in its ferocity. It would be reasonable to
assume that the declining number of suicide attacks on the one hand
and the escalating number of rocket attacks on the other hand would
eventually redirect public and government attention to the threat
coming from Gaza, a threat rapidly growing in volume, range and
lethality. During the peak of the suicide offensive from the West
Bank, only 35 rockets were fired from Gaza. In comparisonnwihe
suicide offensive was clearly petering out in 2004, the number of
rockets from Gaza grew eightfold to 281 confirmed impacts. In 2006,
Gazalaunched rockets first landed in downtown Ashkelioran
occurrence of profound symbolic significance given dieelarations

of the Israeli leadership during the Oslo Agreement period that there
was no danger of Ashkelon being hit by Katyusha rockets from
Gaza: The possibility that the Palestinian groups in Gaza
intentionally targeted Ashkelon due to the symbolisinthis act
cannot be dismissed.

While the Second Intifada was reaching new peaks of violence, the
impression within Israel was that of a demoralized society and a
clueless leadership. In retrospect, the opposite was true: Israeli society
faced the crig with fortitude and endurance, and its soldiers showed
impressive resourcefulness in combating the terror attacks from the
West Bank. With the decline of these attacks it was reasonable to
expect that the same civil determination and military resourcedain
would be redirected toward the menace of the intensifying rocket
offensive from Gaza. This, however, did not occur. For many years,
the State of Israel adopted a mixture of ineffective military and
civilian measures, controversial policies, and a buggécy which

was interpreted at the time as dismissive of the threat and its
implications. Moreover, the same Israeli public that withstood so
determinately the suicide attacks from the West Bank, demonstrated a
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lack of unity and determination in contemg with the Gaza rocket
campaign.

The political leadership chose to trivialize the seriousness of the
threat. In a notorious statement from 2005, Dov Weisglass, a senior
advisor to Prime Minister Ariel Sharon, referred to the rockets
launched during thagbteriod as "flying objects" and declared that "in
terms of national risk management, they do not constitute a
significant factor.? The defense establishment, too, chose to tone
down the severity of the threat atie wider implicationsof the Gaza
rocketoffensive In an interviewwith Ynetnews inearly 2006,Koby
Toren, thenDirector General of the Ministry of Defenseismissed

the Qassam rockets asreere"psychological threat" due to their low
lethality.” It is reasonable to assume that he was reptiase the
position of Israel's high command at the time. Such statements by
senior government officials did not raise any outcry and were
seemingly accepted by the public.

One particularly surprising finding of this study is that the threat's
significancewas trivialized as well by the local leadership in the
afflicted communitiesi this was done for various reasons, both
rational and emotional. It seems that in the first three years of the
rocket attacks against southern Israel there existed an infoehal y
strong coalition of local and national leaders whose purpose was to
downplay the severity of the rocket attacks and their consequences.
With rocket fire disrupting and endangering life and property in the
Gaza envelope communities, particularly in Stdeaad with the first
signs of residents abandoning their towns and villages, Israeli Prime
Minister Ehud Olmert still found it expedient to voice his objection to
the provision of shelters for the threatened residents with his now
infamous statement: "Wwill not shelter ourselves to deathOnly
whenthe rate, range and accuracy of the rocket fire started to exact an
intolerable price in casualties, damages and disruption of daily life
were some concreted measures takesome slow and ineffective,
othes quick and helpfdil to contend with the threat.

The response measures taken by Israel hadgbwds First, to stop
the rocket fire or at least reduceins$ensity and second, to minimize
its casualties. To achieve the first objective, the Israel i3efé-orces
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(IDF) launched aistrikes against the rocket production facilities and
against the launching teams, invaded and occupied nearby launching
areas andisedatrtillery fire against the more distant ones. To realize
the second objective, a civic dlesystem ("Color Red") was
establishegdprotective shelters were built fpedestriansand public
institutions and residences were structuralhyelded At the same
time, active defensg that is, antirocket systems that could destroy
Gaza rockets inifjht T was shunned repeatedly until about five years
into the campaign when the shock of the Second Lebanon War
prompted Israel's incumbenninister of defense to initiate the
development of an active defense system against-sdragé rockets.

The failure to do so earlier is another indication of the low
significance attributed to the rocket campaign against the south of the
country by the political leadership of the time.

There is no doubt that in the race between the rocket offensive, with
its ever inceasing volume, range and lethality, and Israel's responsive
and preventive measures, the rocket offensive had the upper hand. By
the end of 2008, the situation came to a head and Israel was
compelled to launch a powerful military offensive in order to gean

the situation on the grounAt the time of writing, there is a luil but

not a total cessatioin of rocket attacks, and the situation remains
fragile, its duration uncleailhis partial and probably temporary lull

has been achieved at a heavy politicast to Israel's image and
stature in the globalrena

Those verysame primitive rockets from the earlier part of the decade,
the "flying objects" referred to by Weisglass, have turned out to be
one of the gravest strategic challenges ever faced [St#te of Israel

I the significance of which will only grow with the increase in range
and power of the rocket weapons held by the hostile organizations in
Gaza. In retrospect, two important questions spring to mind: First,
could Israel have crafted aneatbative political and military strategy
that might have prevented the Gaza rocket offensive from ever being
launched? And second, once the rocket campaign began, could Israel
have responded to it more effectively?

The first question, that of a hypotheticalternative strategy that
would have dissuaded or disabled the Palestinian organizations in



THE MISSILE THREAT FROM GAZA

Gaza from firing rockets at Israel, warrants indepth historical
research, which is beyond the scope of the present study. Rather, this
study focuses on the sembquestion, namely, did the various Israeli
governments, the Israeli armed forces, the local leadership and the
public act appropriately in facing the rocket fire from Gaza? Were all
the necessary and possible steps taken to optimally withstaridahis

and to minimize the costs in casualties, property damage and social
stress?

Addressing this question has practical and immediate significance.
The Gaza rocket campaign is not yet behisdand is likely to be
resumed with greater intensity than befor@rgeting larger
populatiors in the south and center of the country. Furthermore,
renewed fighting could bring hitherto afifectedareas under rocket
attack, such as the southern Negev and the Shdistinict While
hoping for the best, the lessons of gast must be used to prepare for
the worst.

The attrition war along the border of the Gaza Strip has peieg on

for almost a decade, mainly featuring incessant rocket fire from Gaza
on the communities of southern Israel. The present study reviews the
characteristics of the campaign and its evolution, as well as the Israeli
offensive and defensive responses t®iteof the major conclusions
derived from a quantitative analysis of the rate of rocket ffimen

Gaza is that thevatershedeventthat tranformed the rocket fire from

a nuisance to a strategic threat was Israel's Disengagement from Gaza
in August 2005. The quantitative analysis offered in this study shows
clearly how, in the wake of this event, leap occurred inthe
capability of Palestiniangroups in Gaza to manufacture, store,
transport andire rocketsinto the Gaza envelope communities.

The present study does not offer a comparison of the Gaza rocket
campaigrwith previous attritiorwarssuch as the 1968970attrition

war along the Joran valley or the decadésng attrition war along

the Lebanese border. A cursory comparison, however, shows that
Israel's overall response to the Gaza rocket offensive ran along similar
lines to that of previous attrition wars. Yet, the impression istheat
response this time was feebler and less decisive than in previous
campaigng predominantly in the defensive realm. In order to justify
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this hesitant response, some of the country's leaders adopted a public
stance that trivialized the severity of th#easive against its own
citizenry.

The apparentnotivation for downplaying the Gaza threat was the
priority Israeli leaders assigned instead to #w®nomic recovery
following the AlAgsa Intifada. This prioritization, howeverame at

a heavy cosit tha of the loss of social cohesion and increased feeling
of abandonment by the residents in the attacked areas. While this
motivation is understandable, it cannot in any way be condoned. It is
the duty of the national leadership to lead tiegion rather tha
merely acting as its bookkeeper.

Israel currently faces a complex and dynamic military threat. The
present study commenced during a shaky ceasefire with Hamas
(November 2008) that collapsed one month later. The study was
concluded about 18 months af@peration Cast Lead, which saw for
the first time rocket attacks against large Israeli cities like Be'er Sheva
and Ashdod. At the time of writing, Hamas already posskessikets

with a range reaching cities beyond Tel Aviv. Hopefully, then, this
study wil contribute to overcoming thehallengedsrael has yet to
face.

For research purposes, interviews were conducted with several senior
officials and public figures who were decision makers during most of

the surveyed period and whose positions influensegkl's responses

to the Gaza rocket campaignheyare: Lt. Gen (res.) DanHaloutz

who served as Commander of the Israel Air Force bet@8éfAand

2004 Deputy Chief of General Staff of the IDF betwe2®D4 and

2005 andChief of General Staff of théDF from 2005 to 2007;

Knesset membe$haiChermesh, whavasHe ad of Shadar Hanege\
Regional Councifrom 1987to 2002and was elected iB006to the

Knesset as a member of théadima party In both capacities,

Chermesh was intimately involved in the deba#nd decisions

pertaining to the rocketampaignagainstthe south; Maj. Gen. (res.)

Amos Yaron Director General of the Ministry of Defenbetween
1998and2008; AlonSchusterwho replaced Sh&hermesh as Head

of Shadar Hanegeimn AuBustgzDOQana Is stiCounc i |
serving in this capacity; and Eli Moyal, Mayor of Sderot from 1998 to
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2008. All interviewees generously dedicated their time and gave
detailed responses, which were invaluable for clarifying numerous
points i for this, the author exps®s his gratitude to them.
Additionally, extensive use was made of the many reports available in
the open literature. Two of those sources were particularly useful: the
series of reports by thelsrael Intelligence Heritage and
Commemoration CentdtlCC), whose publications shed light on all
the operational aspects of the rocket campaign, from the detailed
technical descriptions of the rockets themselves to the comprehensive
statistical data on the campaign's development and intensity; and the
State Compbller's January 2006 report on the Disengagement:
"Population Sheltering of Communities around the Gaza Strip,
Decisions and Implementatiof."

Regrettably, the IDF spokesperson did not respond to a request for
cooperation. A further difficulty in collertg materials was the
apparent”evaporation” ofinformation Despite the abundance of
sources available on the internet, important detalrucial dates

and key events were not accuratedgordedand the possibility that
many details were intentionallydeleted cannot be dismissed,
particularly pertaining to quotes Ipylitical figures

The task otcollecting and sorting out material walsly and diligently
carried out byMrs. Hila Shalmonto whom | owe a debt of gratitude.
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BACKGROUND : ROCKET WEAPONSWORLD WIDE AND IN | SRAEL
Origins of Artillery Rockets ’

The use of rockets aseapons of war rather than for entertainment
(such adirework showg probably began in China aboli000years
ago. In the 1% century, local rulers of India already possessed
effective rocket artillery with a range of several kilometeosnewith
explosive warheadfired from multiple-barrel launchersThe rapid
rate of fire achieved by simultaneous launchings ("salvo fire")
compensated, to #arge extent, for thepoor accuray of each
individual rocket. The British, embarking upon the conquest of the
Indian subcontinent, were so impressed by theket weapomf their
local foes that they adogd the idea forthemselves. In the I8
century, the British military engineer SirWilliam Congreve
developed arartillery rocket similar to that of the Indians. This
weapon was used by the British Army for decades and left its historic
mark in the lyrics of the US national anth&m.

The rapid development of highly accurate barrellariilin the 18
century eventually eclipsed the role of rocket artillery. Nevertheless,
it was reintroduced by the Soviet Union at the onset of the Second
World War sincets mass production was cheaper thaat tf barrel
artillery. The Sovietrocket wegorns were immortalized in military
history bytheir nickname, "Katyusha", given themby thetroopsof

the Red Army due to tlrecrushing effect on the Naarmyi a
nickname that to this day strikes fear among army veterans and
civiians who have expesnced first hand the terrifyingffects of
Katyushafire. While rocket artillery was also used by other armed
forces during WWII (mostly by the US and Germany), the Soviet
Katyusha became etched in historical memory as representing, more
than any other, tb type of weapon. Artillery rockets are today
included in the order of battle of most world armies. They were
recently used extensively in the short Ru&smrgian War of August
2008.
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Rocket Artillery in Israel's Wars

Rocket artillery was first intrduced to the Middle East in the mid
1950s as part of extensive military acquisitions from the Soviet Union
by Egypt and other Arab states. An early model of the Katyusha was
used by the Egyptian Army against the IDF during the 1967 Six Day
War. The IDF cajured Egyptian Katyusha launchers and ammunition
which it later used in the October 1973 War. Shortly afterward, the
IDF lost interest in this type of weapon, probably due topdsr
accuracy, and removed it from ibsder of battle The IDF currently
defoys heavy rocket artillerybut does not purchase or deploy light
rocket artillerywith a diameterequivalent or similar to thawf the
Katyusha (122 mm)

Katyushas were first used for terror attaegainst $rael when the
Palestine Liberation Organizan (PLO) fired them from its bases in
Jordan toward the communities in the Beit She'an district at the end of
19681° Following the expulsion of the PLO from Jordan in
September 1970 ("Black September") and its regrouping in Lebanon,
the PLO launched a waof attrition using Katyusha fire against
northern Israel, particularly the town of Kiryat Shmona. The
intensifying PLO rocket offensive precipitated the First Lebanon War
in June 1982, the aim of which was to halt the rocket threat against
Israel's nortbern border.

In the wake of the Lebanon War, Hizballaplacedthe PLQ which

had bea forcibly evictedto Tunisia In 1985, Hizballah opened
guerrilla campaign against IDF forces in Lebanon, accompanied by
persistent rocket attacks on Israel's northtemns. The intensifying
Katyusha fire on Kiryat Shmona, Nahariya and other towns in the
north, which killed Israeli civiians and caused extensive property
damage, elicited two Israeli counteroffensives against Hizballah:
Operation "Accountability” in 199and Operation "Grapes of Wrath"

in 1996. In neither operation did the IDF succeed in halting
Hizballah's rocket fire, and both operations ended with a ceasefire
brokered by external mediators. Following Israel's unilateral
withdrawal from Lebanon in May000, Hizballah embarked on a
massive buildup of its rocket arsenal, including heavy rockets as

the 250 krmarange Iraniarmade Zelzal.
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A border skirmish instigated by Hizballah in July 2006 escalated into
the Second Lebanon War, during which about @,2Aillery rockets
rained down on northern Israel, most of them "Katyushas" (122 mm
BM 21 Grad rockets). Over 33 days of fighting, these attacks claimed
the lives of 53 soldiers and civilians, injured hundreds, damaged
thousands of buildings and compellgout a quarter milliosraeli
civilians to abandon their homes and head south. In this case too,
despite the IDF's efforts, Israel was unable to suppress Hizballah's
rocket fire, which continued unabated until the war's'end.

The Use of Artillery Rockets in Other Asymmetric Conflicts

The extensivaise of rockets as weapons of terror against population
centers has, until recently, been a unique feature of the confrontation
between Arab and Palestinian armed factions and Israel. In the last
quarter of te 20" century, intense armed struggles were carried out
by nongovernmental entities against government forces in several
regions of the world, predominantly in northern Ireland (the IRA
against the British government), Sri Lanka (the Tamil Tigers against
the Government of Sri Lanka) and Afghanistan (Afghan guerillas
against Soviet forces; the Taliban against the-Bosiet government

and later against NATO forces). All of these confrontations employed
terror tactics familiar to Israeli citizerisroadsideambushes, suicide
bombings, assaults on buses and airplanes,ietwt until fairly
recently,almost none made significant use of rocket weapaggamst
civilian populations.

The most intense asymmetric armed struggle took place in Sri Lanka.
The Tami Tigers employed mixed tactics, which included urban
terror, guerrilla warfare and conventional warfare between two
armies. The organization was exceptionally adept at purchasing arms
from abroad as well as resourceful and innovative in developing
indigerous weaponsuch assuicideboats light aircraft modified for
ground attacks and even miniature submarines. The Tigers carried out
a particularly ferocious level of urban terror that included
assassinating leaders, detonating truck bombs ingaernment
compounds and killing civilians in suicide bombings. The
organization preferred frontal tactics, including direct contact between
the guerillas and their targets, rather than using standoff weapons and
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other indirect approaches. As far as is known, rsckesreseldom if
ever used Towards the insurgency's end, when the Tigers' arms
caches were seized,they werefound to containimported, factory
mademultiple barrel rocket launchergrobablyintendedfor use in
conventional warfare against the governtieearmy (The booty also
included antaircraft guns, grountb-air missiles and,somewhat
incredibly, a single battle tank In addition, sophisticated,
independently manufactured weapons were discovered, such as a
mamed torpedd? The Tamil Tigers coulchave easily acquired or
self manufactured rockets for terror attacks but refrained from doing
So.

Similarly, the Irish Republican Army (IRA), in its protracted
campaign against British presence in northern Ireland, empkbged
usualterror tactics inclding assassinations of publp@rsonsterror
bombings within major British cities, and attacks against government
centers.Perhaps the most darimgperation perpetrated by the IRA
was the use of improvisedortars against the residence of the British
prime minister at 10 Downing Street in London. Yet, this
organization, like its Sri Lankan counterparts, did not use artillery
rockets despite having no difficulty in obtaining or developing them.

After the Soviet retreat from Afghanistan in 1989, a blooday erar
erupted, which ended when the Taliban occupied the capital city of
Kabul as well as most of the Afghan countryside. Throughout the
civil war, both sides made use of the vast weapons arsenal left behind
by the retreating Soviet troops, includingilety rockets of various
calibers. Kabul was bombed with every type of weapon possessed by
the warring sides, including Katyushas similar to those used by the
PLO, and later Hizballah, against Israel. Presumably, the decision to
use these rockets was bdse expediency, as they were abundantly
available.

It seems, therefore, that until the onset of the Gaza rocket campaign,
the extensive andieliberateuse of rockets as weapons of terror
against civiians was more typical of Arab and Palestinian
nongovenmental entities than other terror grodpghe reason for

this, it seems, has to do with geographical factors. First, the
population density in Isragalffers alarge number of bigtargets that
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do not require much precisidar hitting them.Secondthe agressors
werebased in territoriegaccessible to Israel (i.e. within Jordan until
September 1970 and later deep insidethe sovereign territory of
Lebanon). Third, due to theiresidence within thesovereign
territoies of host countries, these gueadl had direct access to the
seaports and airports of th@osts which meant they could import as
many rockets as they wished without hindrance. The combination of
convenient targets and acquisition opportunities gave standoff rocket
weaponry a clear adagage over proximity weapons that could be
used only by physical infiltration into Israeli territory. Such
conditions did not exist in the struggle of the IRA against Britain. In
contrast, the Tamil Tigers were able to purchase and import a large
variety d weapons and had ample largeale civilian targets in Sri
Lankan cities. It remains unclear then why they did not opt for
standoff warfare.
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THE ROCKET OFFENSIVE AGAINST SOUTHERN | SRAEL
The Offensive'sEarly Stages

The first rocketwas fired from théGaza Strip toward the Israeli town

of Sderot, located northeast of Gaza, in October 20@bout one

year into the second Palestinian uprising (the "Second Intifada" or
"Al-Agsa Intifada,” which broke out on September 28, 2000). In
contrast to the rocketstherto fired on Israel, mostly from Lebanon,
this harbinger of the Gaza offensive was a homemade rocket designed
and manufacturetdy thelzz ad-Din al-Qassam Brigadeshe military

arm of Hamas. The available literature does not offer many details on
themotives of Hamas' military wing in selecting rocket artillery as its
main instrument of warfare against Israel. Inli&klihood, this idea

took shape as a result of the vivid impressions of Saddam Hussein's
ballistic missile attacks on Haifa and Tel &wn 1991, or possibly as

an offshoot of Hizballah's success in wearing down Israel in its rocket
barrage on the country's northern cities in the 1990s.

Opting for rocket artillery was not an easjyecision to makeln
contrast to Hizballah's capabilitiés import rockets from abroad and
store them almost anywhere within Lebanon, Israel's control of the
maritime and land borders of the Gaza Strip (including the
"Philadelphi Route" that runs alongside the Egyptian border) made
the smuggling of rockets int@aza extremely difficult. Israel's
security fences enclosing the land borders of the Gaza Strip also made
it difficult for Hamas terrorists to cross into Israel proper and launch
suicide attacks within Israeli population centers as done at the time by
WestBank Palestinian organizations. This limitation threatenedlio
Hamasof the prestige within Palestinian society gained at the time by
killing as many Israeligs possible. The solution was to "leap” over
Israel's security fence by technological meattsat is, by rockets.

Since acquiring readsnade rockets from the outside was hear
impossible, the rockets needed to be developed and manufactured
locally. This innovatiorwasattributed by Hamas tAdnan AFGhoul

who is lauded in the organization's krature as a "firstlass
explosives engineerand who has served as the main explosives
devicesexpert of its military arm since 1988 Probably Ghoul and
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his assistants received their technical kAmw from the Internet and

via cyber communication witterror groups in Saudi Arabia and other
terror experts. The core innovation of these independently developed
rockets was the use of locally obtained raw matefiatsinly sugar

and fertilizers imported from Isradl for producing the rocket
propellant. The manufacturing process is simple and can be carried
out in most domestic kitchens. The rocket casings were cut from
irrigation pipes, traffic light poles or similar objects made from steel
tubing that were widely available in the Gaza Strip. The warheesd w
filled with military grade explosives salvaged from abandoned
artillery shells and landmines or with improvised explosives made of
fertilizers available in the open markétMost warheads were laced
with metal shards or balls to increase their lethalifpols for
machiningthe rocket nozzles and forming the stabilizer fins from
steel cans, for welding the various parts and for finishing the product
were widely available in numerous machine shops and light industries
in Gaza City and its suburbs.

Hamasfirst rocket was launched against Sderot on October 26, 2001
roughly one year after the outbreak of the Second Intifladalikely

that Hamas realized the need for standoff weapons shortly after the
outbreak of the Intifadavhenits attempts to sendraed skirmishers

into Israel were largely foiled. If sat means that the time it took
from deciding to manufacture the rockets until they became
operational was less than one yéavidence of the resourcefulness
and determination of Ghoul and his team.

TechnicalFeatures of th&dlomemadd&azaRockets

Hamas named the firstersion of its homemade rockes after its
national herojzz ad-Din alQassamor in short'Qassam.” This hame
became a generic term for all types of homemade rockets
manufactured inthe Gaza Strip, whether by Hamas or by other
Palestinian organizations.

The advantage of these rockets lay not only in the availability of raw
materials, but in two addition&atures First, theirsmalldimensions
and relatively light weight (the weiglof the first Qassams did not
much exceed five kilogramg$acilitated their transportation from the
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factory to the launch point. In fact, Qassams are essentially "man
portable rockets" that can b&nsportednanually. Second, the firing

of a Qassam didat require complex launchirggvicesi any suitable
metal scaffold would do. This simplicity allowed for the quick
manufacturing and production of Qassams in large quantities,
rendering irrelevant the loss of any individual launcher to a
preemptive strikeas they were essentially disposable.

Immediately after fielding and firing the first rockets against Israel,
Hamas embarked upon an improvement program, aimed mainly at
extending the range of the rockets and increasing the lethality of their
warheads. Térange was gradually extended from three kilometers to
more than 10 km, and the weight of the warhead grew from half a
kilogram to more than 10 kg. Improvements were also made to the
impact fuseand to the explosive power of the warhead. The available
literature describes several models of Hamasufactured rockets:
The Qassani has a range of 3 km and carries a warhead weighing
0.5 kg the Qassar® has a range of 8 km and carries a warhead
weighing over 5 kg. The Qasseins also mentioned, with a rangé

10 km and a warhead weighing more than 10 kg. However, this
model's overall weight is estimated at 90 kg, which means its mobility
is restricted and thus it is less useful for Hamas than the previous
models.

Other Palestinian organizations in Gaza sptrocket industries of
their own and developed a variety iofligenousrockets. After the
Hamas takeover of th@aza Strip in June 2007 khegan smuggling
factory madeockets (122 mnBM 21 Grad$ via tunnelsdug under
the closed Egyptian border These rockets werdncreasinglyused
against Israelpopulation centerdnterested readers can find copious
details on the rockets used bislamic Jihadand (until the Hamas
takeover) 6 organizations ffiliated with the Palestinian Authority in
the publicatons of the Israel Intelligence Heritage and
Commemoration CentéHCC).
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The Course of theOffensive
From theOutbreakof the AlAgsa Intifada to Operation Cast Lead

Hamas commemoraté3ctober 26, 200hs the inauguratiay of its
rocket offensive. e following year (2002), 35 rocket impact sites
were recorded, most of them in the Gaza envelope area and a few near
Israeli military bases within the Gaza Strip. This number increased
significantly in 2003 to 155 rockets, most of which were aimed at
Isreeli towns and communities in the vicinity of Gaza. Even in this
initial period, it was possible to discern the influence of external
events on the rate of fire. For instance, a ceasefire that followed the
Agaba Summit on June 4, 2003 brought about a rAlomidy break in

the rocket launching from GazaLikewise, after the death of Yasser
Arafat (November 2004) there was a significant, albeit short, decrease
in the rate of rocket fire from Gaza.

Thevolume offire doubled the following year. Throughout 20281
rocketimpacts were recorded near Israeli communities. The lethality
of the fire also increased significantly. In June of that year the rockets
claimed their first Israeli victimd i evidence of the rise in reliability
and lethality of the Gazmade varheads. The following month, a
record of 63rocket impacts near Israeli targets was recorded,
indicating an accelerated production rate in the Gaza workshops. In
2005, the growth curve of the rocket campaign slackened, and only
179 impacts were recordéda decrease of 40 percent in comparison
to the previous year. This decrease could be attributed to two factors:
first, the Cairo Agreement between the Palestinian organizations
(March 2005), in which they declared a "lull" in the fightifigand
second, theunilateral Israeli Disengagement from Gaza, which,
although considered controversial by the Israeli public, was
welcomed by the Palestinians. The Cairo Agreeietit collapsed

in less than a month, and the renewed rocket attacks of April that year
(albeit at a relatively moderate rate) intensified with the approach of
the Disengagement.

During the month of the Disengagement (August 2005), however, the
firing ceased almost completely. This could be ascribed to the
Palestinian organizations' appreciatiinlisraeli internal politics and
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their concern not to provide Israeli opponents of the Disengagement
any reason for halting it. Once the withdrawal was completed and all
Israeli troops and civilians had left the Gaza strip, the rocket
campaign resumed, dhgh at a relativelynoderate ratedue to a
Palestinian mishap. (In September 2005, during a victory parade in
downtown Gaza to celebrate the Disengagement, a truck carrying
Qassam rockets exploded killing 19 civilians and wounding 80). This
moderate rat®f fire continued until the end of that year. The next
year, 2006, saw a quantum leap in the number, types and ranges of the
rockets fired from Gaza. During that year no less than 946 rockets
were fired against Israel, of which 35 percent (331 rocketsg wer
launched during a twmonth period (Junel34, July 197). This
escalation was seemingly connected to a deliberate radicalization in
Hamas' policy toward Israel, which was expressed in a series of
commando raids into Israeli territory, in one of whicle tboldier
Gilad Shalit was captured. This attack triggered a major coeunter
attack by the IDF. Moreover, during the same year, the Israeli city of
Ashkelon was hit for the first time by rocket fire from Gaza. These
rockets were of théactory madel22mm Grd type that were likely
smuggled into Gaza from Egypt, via the abandoned Philadeipéi
(Israel's fortified line along the Egyptian border), which had been
vacated by the IDF in the course of the Disengagement.

In November 2006, then Israeli Prime Miis Ehud Olmert and
Palestinian Authority ChairmarMahmoud Abbasagreed on a
ceasefire, yet the rocket fire continued unabated at a fairly constant
rate of 20 to 40 rockets per month. During the period of internal
Palestinian struggles leading to Hamalksetaver of Gaza, the increase

in rate d fire reached hithertenprecedented levelhen in a single
month (May 2007) 257 rockets were fired at an average rategloff

to nine rockets daily. This outburst of intense rocket fire, which
coincided with the sht Palestinian civil war in Gaza, was attributed
by Palestinian observers to a deliberate attempt to provoke a strong
Israeli response that would unite the quarreling factions in Gaza and
stop the internal war. Overall, in 2007, a total of 1,137 rockets we
fired at Israel an increase in 20 percent from the previous year.

In 2008, the intensity of the rocket fire kept growing, setting a new
record in April (373 launches). The suffering caused by the rocket
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offensive against the Gaza envelope communtdied in Ashkelon
compelled Israel's Prime Minister, Ehud Olmert, to enter into indirect
negotiations with Hamas over a snonth ceasefire. Mediated by
Egypt, a ceasefire agreement was reached and the rocket fire subsided
almost completely for five monthsin the last month of the
agreement, however, rocket attacks were resumed in response to a
targeted killing by the IDF within Gazan territafyWith the expiry

of the ceasefire in December 2008, Hamas presented a semn@s/of
political demands as preaditions for another shoterm ceasefire.
Upon rejection of its demands, in December of that year, Hamas
launched a massive campaign of Qassam and Grad rockets. As a
result, the Israeli government decided tonietu a counteroffensive
called Operation"Cast Lead." A description of the rocket attacks
during Operation Cast Lead and Israel's efforts to subdue it is
reviewed in the next chapter. Despite the 4wenth ceasefire, which
Hamas generally adhered to, Israel was hit by a record number of
1,689 rocketshat yeafi a 50 percent increase from the previous year.

From the rocket campaign's commencement in late 2001 to Operation
Cast Lead at the end of 2008, 4,320 rockets of all types were fired
against population centers in Israel. This offensive, whigfabeas a
minor nuisance, grew to previously unimaginable dimensiowsrd

the end of the decad®lore than 40 percent of the rockets launched at
Israel's south during this eigiear period were fired during the year
before Operation Cast Lead.

The growng rate of fire over these eight years can be seen in Figure I.
The gradient of the curve in Figure | shows ttkme€' points each
signifying a sharp increase in the rate of fire. The first is at the end of
2005, marking a transition from the relativelpderate firing rate of

the first four years or so to a steeply increased rate. The second
"kneé€' point, indicating another leap in the average rate of fire, occurs
at the end of 2007, presumably showing the effect of the Hamas
takeover of the Strip in theiddle of that year and itsewly gained

"free hand to intensify the rocket offensive.

The number of rockets fired over #-month period does not give a
full picture of the Palestinians' growing firepower. The monthly
number of rocket attacks fluctuatednsiderably over time, probably
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reflecting nommilitary political and economic constraints. In some
instances, internal Palestinian fighting sometimes restrained the rate
of fire but other times prompted its increase. As well, deaths of
Palestinians ingie Gaza prompted "revenge" attacks against Israel.
Perhaps, then, a better indication of the realistic capacity of the
Palestinian organizations to generate rocket fire can be found by
tracking the number of rockets fired during the "busiest" month of
eachyear of the offensive. This gives a more accurate picture of the
true capabilities of the Palestinian organizations in marshaling their
production and operational resources and in managing the logistics
and human resources necessary to generate conedmntraket fire. It

is only when they utilize maximum effort that we can see the true
extent of the rocket capabilityi tracking these peak rates over the
years shows the true growth curve of these capabilities.

Figure I: Cumulative Number of Launchesover Time
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Figure Il charts the peak monthly number of fired rockets for each
year of the offensive. The graph shows that over the first four years
(20022005) the maximum rate of fire in any single month was
relatively constant, tating 40 to 50 rockets. After 2005, however,
this maximum monthly firing capability increased to 200, 250 and
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finally to almost 400 rockets per month prior to Operation Cast Lead
i a tenfold increase from the first years of the offensive.

Figure 1l: Timeline of Monthly Peak Launch Rates up to
Operation Cast Lead
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The above two graphs show that of the two decisive events that
determined the course of the conflict between Israel and the
Palestinian groups in Gazathe Disengagementf 2005 and the
Hamas takeover in 2007the former was more significant as far as
the rocket campaign is concerned. From both graphs it is clear that at
the time of the regime takeover by Hamas, the rocket offensive was
already exhibiting a steep increaseboth the average and peak rates
of fire per month. This steep increase became noticeable in early
2006, just a few months after Israel's withdrawal from the Gaza Strip.
Moreover, the graphs clearly show that until 2005 there was no
tendency toward a gificant increase in rate of fire, and
consequently, no enhancementfinmg capabilities It appears, then,
that the decisive event in the rocket campaigrihe event that
transformed the offensive from a nuisance to a potential strategic
threati was he August 2005 Disengagement from Gaza.
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The description of the Palestinian rockets in the IICC reports indicates
that the Qassam rockets that were overwhelmingly used until
Operation Cast Lead were of two kinds: a 5 kg warhead model and a
heavier 10 kg wdead model. Assuming that equal numbers of both
types were fired during this period, then on average each rocket
carried 7.5 kg of explosives. Multiplying this by the number of
rockets that hit southern Israel during the seven years from the
beginning ofthe campaign until Cast Lead, about 32,400 kg (32.4
tons) of explosives were shot at Israel's south during that period. This
quantity greatly exceeds the total weight of explosives used by West
Bank Palestinians during the suicide bombing campaign of the
Second Intifada. In fact, the amount of explosives dropped on
southern Israel from early 2002 to late 2008 is equivalent in weight to
thebomhbng capacity ofive or six F-16 fighter planes

From the start of the Gaza rocket offensive until Operation (e,

in Israel and Israeli controlled territories, rocket fire killed directly
and indirectly a total of 17 peopt® most of whom were Israeli
citizens?* Almost half of these fatalities occurred in the town of
Sderot, a clear indication of the intensifytloe attack on the town and

its surroundings. Figure Il charts the number of fatalities as a
function of the accumulated number of rockets. The slope of the curve
provides insight into the average lethality of the rockets, or in other
words, how many rdets were required to kill one person.

Figure lll shows that the rockets' average lethality decreased over
time. In the initial phase of the campaign, about 100 rockets caused
one fatalityi yet the average for the entire offensive was 254 rockets
per faality. This finding seems to contradict the data of the IICC
report concerning the increase in weight and quality of the warheads
installed in the rockets, which should imply enhanced lethality of
each individual rocket. This apparent contradiction caexXmained

by the difference between the specific lethality of each individual
rocket and the effective lethality of all the fired rockets. Specific
lethality is determined by the weight and composition of the warhead.
Effective lethality, on the other hanid a function of rocket accuracy
(rockets hitting open areas don't cause casualties) and civil defense
measures (people inside shelters are secure even from direct hits).



MIDEAST SECURITY AND POLICY STUDIES

Figure 11l : Cumulative Number of Fatalities as aFunction of the
Number of RocketsFired
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The same phenomenon was observed in the Second Lebanon War.
During the early stages of the Gaza rocket offensive, no alert system
existed to warn the population to take cover, and there were
insufficient shelters to protethe population. Once an early warning
system was put in place and timely alerts were sounded, the public
learned to rely on these alerts and take cover, reducing the effective
lethality of the rockets and the number of casualties in spite of the
ever inceasing rate of fire and specific lethality of the rock&ger

time, public and private sheltering arrangements further reduced the
number of casualties. While the Palestinians tried to justify the blatant
war crime ofdeliberatelyattackinguninvolved dvilian populations by
claiming that the rockets were essentially non lethal "political

statements, O it was in fact |l srael

measures that reduced what could have been a massacre into a
painful, but acceptable, low levet casualties.

S

co
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The positive outcome of efficient public warning systems coupled
with responsible citizen behavior and which saved many lives also
had its downside: By minimizing casualties, it encouraged the
continued complacency of the Israeli governmand the public at
large, as discussed below.

Operation Cast Lead

As already mentioned, Hamas' refusal to extend the June 2008

ceasefire led that December to the resumption of full scale rocket

attacks more severe than those prior to the ceasefire.eAgrtth of

December 2008, the Israeli government ordered the IDF to launch a

counteroffensive, dubbed Operation Cast Lead. Its declared goal was:

"Dealing a blow to the Hamas government hard enough to bring about

a new, improved and loAgsting security sitation around the Gaza

Strip, strengthening deterrencand minimizing the rocket fire as

much as possiblé® The Israeli military offensive commenced on

December 27, 2008 with a massive bombardment by the Israel Air

Force (IAF) of Hamas' infrastructure @aza. Following a weelong

air offensive, IDF ground forces entered Gaza and seized areas from

which rockets were being launched at Israel's southern communities.

The operation ended with Israel's unilateral declaration of a ceasefire

on January 19, 200&8nd the rapid evacuation of the seized Palestinian

areas. A detailed revieofthe oper ati ondés military progr
the scope of t his study, but Hamas 0 u
campaign deserves closer scrutiny.

Approximately two hours after thiéirst attacks by the IAF, Hamas
and other Palestinian organizations launched an intense barrage of
rockets at the Gaza envelope communities and other communities and
towns deeper within Israel. The Palestinian rocket offensive did not
come to a full stop pon the declaration of a unilateral ceasefire by
Israel on January 19, 2009. Rather, its intensity tapered off gradually
over time, reaching a "steadyrizzle' after several weeksThis
"drizzl€' of rockets hagsontintedever since.

During the 22 days oOperation Cast Lead, a total of 660 rockets
were fired into Israef? resulting in three fatalities, dozens of severely
wounded, hundreds of lightly wounded and thousands plagued by
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psychological shock' The effective lethality of the rocket fire
throughoutOperation Cast Lead around 220 rockets per fatality

was only slightly higher than the effective lethality in the preceding
years, which attests more than anything to the efficiency of passive
defense (early warning, shelteringdthe cooperation ofhe general
public with civil ddense instructions) during th@eration.

Figure IV: Monthly Peak Launch Rates Over Time, including
Operation Cast Lead

The rocket campaign during Operation Cast Lead had two unique

features. Theifst was a higher rate of fire than ever beforéhe

Palestinian organizations managed to fire about 660 rockets in the

span of three weeks, compared to a maximum of 380 rockets during

the fibusiesto month of their offensive
the Palestiniansé ability to double thei
time 1T within just a few hour$ indicates, quite unsurprisingly, that

the fivemonth ceasefire in summer 2008 was well utilized to expand

the human and material resources dedictiadcket warfare against

Israel. This leap in capability stands out clearly when we add the

equivalent monthly peak from December 27, 2008 to January 28,

2009 to the chart of peak monthly rates over time (see Figure 1V).



