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INTRODUCTION  

 

When the first Qassam rocket landed in the town of Sderot in October 

2001, few observers, if any, perceived it as the harbinger of a 

protracted and increasingly furious campaign by the radical 

Palestinian groups in Gaza against Israel's population centers adjacent 

to the Gaza Strip (the so called "Gaza envelope" communities) by 

ballistic weapons. This campaign, in the ensuing eight years, would 

see the firing of close to 5,000 rockets and 2,500 mortar bombs, 

killing 27 people,
1
 causing heavy economic losses and leading to 

partial evacuation of residents. It would swell to such intolerable 

proportions as to compel the State of 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 the attention 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 minor nuisance compared to the ongoing terror 

campaign against Israel's traffic, public transportation, shopping malls 

and civic centers. Daily life in the border town of Sderot ï the town 

                                                 
*
The author was head of the "Arrow" defense program against long-range missiles 

in the Israel Ministry of Defense. This paper is an updated version of an original 

Hebrew study, published in January 2011 by the Begin-Sadat Center for Strategic 

Studies (BESA Mideast Policy and Security Studies No. 87). 
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that would be subsequently hit by more rockets than any other 

community ï 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 the momentum of the 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 comparison, when the 

suicide offensive was clearly petering out in 2004, the number of 

rockets from Gaza grew eightfold to 281 confirmed impacts. In 2006, 

Gaza-launched rockets first landed in downtown Ashkelon ï an 

occurrence of profound symbolic significance given the declarations 

of the Israeli leadership during the Oslo Agreement period that there 

was no danger of Ashkelon being hit by Katyusha rockets from 

Gaza.
2
 The possibility that the Palestinian groups in Gaza 

intentionally targeted Ashkelon due to the symbolism of this 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 crisis 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 resourcefulness 

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 budget policy 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 contending 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 that period as "flying objects" and declared that "in 

terms of national risk management, they do not constitute a 

significant factor."
3
 The defense establishment, too, chose to tone 

down the severity of the threat and the wider implications of the Gaza 

rocket offensive. In an interview with Ynet news in early 2006, Koby 

Toren, then Director General of the Ministry of Defense, dismissed 

the Qassam rockets as a mere "psychological threat" due to their low 

lethality.
4
 It is reasonable to assume that he was representing 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 

significance was trivialized as well by the local leadership in the 

afflicted communities ï 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 informal yet 

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 Sderot, and 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: "We will not shelter ourselves to death."
5
 Only 

when the 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 taken ï some slow and ineffective, 

others quick and helpful ï to contend with the threat. 

 

The response measures taken by Israel had two goals: First, to stop 

the rocket fire or at least reduce its intensity, and second, to minimize 

its casualties. To achieve the first objective, the Israel Defense Forces 
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(IDF) launched air strikes against the rocket production facilities and 

against the launching teams, invaded and occupied nearby launching 

areas and used artillery fire against the more distant ones. To realize 

the second objective, a civic alert system ("Color Red") was 

established, protective shelters were built for pedestrians, and public 

institutions and residences were structurally shielded. At the same 

time, active defense ï that is, anti-rocket systems that could destroy 

Gaza rockets in flight ï was shunned repeatedly until about five years 

into the campaign when the shock of the Second Lebanon War 

prompted Israel's incumbent minister of defense to initiate the 

development of an active defense system against short-range 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 increasing 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 change 

the situation on the ground. At the time of writing, there is a lull ï but 

not a total cessation ï of rocket attacks, and the situation remains 

fragile, its duration unclear. This partial and probably temporary lull 

has been achieved at a heavy political cost to Israel's image and 

stature in the global arena. 

 

Those very same 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 by the State of Israel 

ï 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 an alternative 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 hypothetical alternative strategy that 

would have dissuaded or disabled the Palestinian organizations in 
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Gaza from firing rockets at Israel, warrants in depth historical 

research, which is beyond the scope of the present study. Rather, this 

study focuses on the second question, 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 withstand this trial 

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 behind us, and is likely to be 

resumed with greater intensity than before, targeting larger 

populations in the south and center of the country. Furthermore, 

renewed fighting could bring hitherto unaffected areas under rocket 

attack, such as the southern Negev and the Sharon district. While 

hoping for the best, the lessons of the past must be used to prepare for 

the worst. 

 

The attrition war along the border of the Gaza Strip has been going 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 to it. One of the major conclusions 

derived from a quantitative analysis of the rate of rocket fire from 

Gaza is that the watershed event that transformed 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, a leap occurred in the 

capability of Palestinian groups in Gaza to manufacture, store, 

transport and fire rockets into the Gaza envelope communities. 

 

The present study does not offer a comparison of the Gaza rocket 

campaign with previous attrition wars such as the 1968-1970 attrition 

war along the Jordan valley or the decades-long 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 is that the 

response this time was feebler and less decisive than in previous 

campaigns ï 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 the offensive against its own 

citizenry. 

 

The apparent motivation for downplaying the Gaza threat was the 

priority Israeli leaders assigned instead to the economic recovery 

following the Al-Aqsa Intifada. This prioritization, however, came at 

a heavy cost ï that 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 the nation rather than 

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 after Operation 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 possessed rockets 

with a range reaching cities beyond Tel Aviv. Hopefully, then, this 

study will contribute to overcoming the challenges Israel 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 influenced Israel's responses 

to the Gaza rocket campaign. They are: Lt. Gen. (res.) Dan Haloutz, 

who served as Commander of the Israel Air Force between 2000 and 

2004, Deputy Chief of General Staff of the IDF between 2004 and 

2005 and Chief of General Staff of the IDF from 2005 to 2007; 

Knesset member Shai Chermesh, who was Head of Shaôar Hanegev 

Regional Council from 1987 to 2002 and was elected in 2006 to the 

Knesset as a member of the Kadima party. In both capacities, 

Chermesh was intimately involved in the debates and decisions 

pertaining to the rocket campaign against the south; Maj. Gen. (res.) 

Amos Yaron, Director General of the Ministry of Defense between 

1998 and 2008; Alon Schuster, who replaced Shai Chermesh as Head 

of Shaôar Hanegev Regional Council in August 2002 and is still 

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 ï for this, the author expresses 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 the Israel Intelligence Heritage and 

Commemoration Center (IICC), 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 Comptroller's January 2006 report on the Disengagement: 

"Population Sheltering of Communities around the Gaza Strip, 

Decisions and Implementation."
6
 

 

Regrettably, the IDF spokesperson did not respond to a request for 

cooperation. A further difficulty in collecting materials was the 

apparent "evaporation" of information. Despite the abundance of 

sources available on the internet, important details on crucial dates 

and key events were not accurately recorded and the possibility that 

many details were intentionally deleted cannot be dismissed, 

particularly pertaining to quotes by political figures.  

 

The task of collecting and sorting out material was ably and diligently 

carried out by Mrs. Hila Shalmon, to whom I owe a debt of gratitude. 
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BACKGROUND : ROCKET WEAPONS WORLD WIDE  AND IN ISRAEL 

 

Origins of Artillery Rockets
7
 

 

The use of rockets as weapons of war rather than for entertainment 

(such as firework shows) probably began in China about 1,000 years 

ago. In the 17
th
 century, local rulers of India already possessed 

effective rocket artillery with a range of several kilometers, some with 

explosive warheads fired from multiple-barrel launchers. The rapid 

rate of fire achieved by simultaneous launchings ("salvo fire") 

compensated, to a large extent, for the poor accuracy of each 

individual rocket. The British, embarking upon the conquest of the 

Indian sub-continent, were so impressed by the rocket weapon of their 

local foes that they adopted the idea for themselves. In the 18
th
 

century, the British military engineer Sir William Congreve 

developed an artillery 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 anthem.
8
 

 

The rapid development of highly accurate barrel artillery in the 19
th
 

century eventually eclipsed the role of rocket artillery. Nevertheless, 

it was reintroduced by the Soviet Union at the onset of the Second 

World War since its mass production was cheaper than that of barrel 

artillery. The Soviet rocket weapons were immortalized in military 

history by their nickname, "Katyusha", given to them by the troops of 

the Red Army due to their crushing effect on the Nazi army ï a 

nickname that to this day strikes fear among army veterans and 

civilians who have experienced first hand the terrifying effects of 

Katyusha fire. 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, this 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 Russo-Georgian War of August 

2008. 
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Rocket Artillery in Israel's Wars  

 

Rocket artillery was first introduced 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 captured 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 to its poor 

accuracy, and removed it from its order of battle. The IDF currently 

deploys heavy rocket artillery,
9
 but does not purchase or deploy light 

rocket artillery with a diameter equivalent or similar to that of the 

Katyusha (122 mm). 

 

Katyushas were first used for terror attacks against Israel when the 

Palestine Liberation Organization (PLO) fired them from its bases in 

Jordan toward the communities in the Beit She'an district at the end of 

1968.
10

 Following the expulsion of the PLO from Jordan in 

September 1970 ("Black September") and its regrouping in Lebanon, 

the PLO launched a war of 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 northern border. 

 

In the wake of the Lebanon War, Hizballah replaced the PLO, which 

had been forcibly evicted to Tunisia. In 1985, Hizballah opened a 

guerrilla campaign against IDF forces in Lebanon, accompanied by 

persistent rocket attacks on Israel's northern towns. The intensifying 

Katyusha fire on Kiryat Shmona, Nahariya and other towns in the 

north, which killed Israeli civilians and caused extensive property 

damage, elicited two Israeli counteroffensives against Hizballah: 

Operation "Accountability" in 1993 and 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 May 2000, Hizballah embarked on a 

massive buildup of its rocket arsenal, including heavy rockets such as 

the 250 km-range Iranian-made Zelzal. 
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A border skirmish instigated by Hizballah in July 2006 escalated into 

the Second Lebanon War, during which about 4,200 artillery 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 compelled about a quarter million Israeli 

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.
11

 

 

The Use of Artillery Rockets in Other Asymmetric Conflicts 

 

The extensive use 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 the 20
th
 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 post-Soviet government 

and later against NATO forces). All of these confrontations employed 

terror tactics familiar to Israeli citizens ï roadside ambushes, suicide 

bombings, assaults on buses and airplanes, etc. ï but until fairly 

recently, almost none made significant use of rocket weaponry against 

civilian populations.  

 

The most intense asymmetric armed struggle took place in Sri Lanka. 

The Tamil 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 

indigenous weapons such as suicide boats, 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 inside government 

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 



THE MISSILE THREAT FROM GAZA 

 

 11 

other indirect approaches. As far as is known, rockets were seldom if 

ever used. Towards the insurgency's end, when the Tigers' arms 

caches were seized, they were found to contain imported, factory-

made multiple barrel rocket launchers, probably intended for use in 

conventional warfare against the government's army. (The booty also 

included anti-aircraft guns, ground-to-air missiles and, somewhat 

incredibly, a single battle tank). In addition, sophisticated, 

independently manufactured weapons were discovered, such as a 

manned torpedo.
12

 The Tamil Tigers could have 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, employed the 

usual terror tactics including assassinations of public persons, terror 

bombings within major British cities, and attacks against government 

centers. Perhaps the most daring operation perpetrated by the IRA 

was the use of improvised mortars 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 bloody civil war 

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, including artillery 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 based on expediency, as they were abundantly 

available. 

 

It seems, therefore, that until the onset of the Gaza rocket campaign, 

the extensive and deliberate use of rockets as weapons of terror 

against civilians was more typical of Arab and Palestinian 

nongovernmental entities than other terror groups.
13

 The reason for 

this, it seems, has to do with geographical factors. First, the 

population density in Israel offers a large number of big targets that 
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do not require much precision for hitting them. Second, the aggressors 

were based in territories inaccessible to Israel (i.e. within Jordan until 

September 1970 and later on deep inside the sovereign territory of 

Lebanon). Third, due to their residence within the sovereign 

territories of host countries, these guerillas had direct access to the 

seaports and airports of their hosts, 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 advantage 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 of weapons and had ample large-scale 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 ISRAEL 
 

The Offensive's Early Stages 

 

The first rocket was fired from the Gaza Strip toward the Israeli town 

of Sderot, located northeast of Gaza, in October 2001 ï about one 

year into the second Palestinian uprising (the "Second Intifada" or 

"Al -Aqsa Intifada," which broke out on September 28, 2000). In 

contrast to the rockets hitherto fired on Israel, mostly from Lebanon, 

this harbinger of the Gaza offensive was a homemade rocket designed 

and manufactured by the Izz ad-Din al-Qassam Brigades, the military 

arm of Hamas. The available literature does not offer many details on 

the motives of Hamas' military wing in selecting rocket artillery as its 

main instrument of warfare against Israel. In all likelihood, this idea 

took shape as a result of the vivid impressions of Saddam Hussein's 

ballistic missile attacks on Haifa and Tel Aviv in 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 easy decision to make. In 

contrast to Hizballah's capabilities to 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 into Gaza 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 

West Bank Palestinian organizations. This limitation threatened to rob 

Hamas of the prestige within Palestinian society gained at the time by 

killing as many Israelis as possible. The solution was to "leap" over 

Israel's security fence by technological means ï that is, by rockets. 

 

Since acquiring ready-made rockets from the outside was nearly 

impossible, the rockets needed to be developed and manufactured 

locally. This innovation was attributed by Hamas to Adnan Al-Ghoul 

who is lauded in the organization's literature as a "first-class 

explosives engineer" and who has served as the main explosives 

devices expert of its military arm since 1988.
14

 Probably Ghoul and 
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his assistants received their technical know-how from the Internet and 

via cyber communication with terror groups in Saudi Arabia and other 

terror experts. The core innovation of these independently developed 

rockets was the use of locally obtained raw materials ï mainly sugar 

and fertilizers imported from Israel ï 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 warhead was 

filled with military grade explosives salvaged from abandoned 

artillery shells and landmines or with improvised explosives made of 

fertilizers available in the open market.
15

 Most warheads were laced 

with metal shards or balls to increase their lethality. Tools for 

machining the 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. 

 

Hamas' first rocket was launched against Sderot on October 26, 2001, 

roughly one year after the outbreak of the Second Intifada. It is likely 

that Hamas realized the need for standoff weapons shortly after the 

outbreak of the Intifada when its attempts to send armed skirmishers 

into Israel were largely foiled. If so, it means that the time it took 

from deciding to manufacture the rockets until they became 

operational was less than one year ï evidence of the resourcefulness 

and determination of Ghoul and his team.  

 

Technical Features of the Homemade Gaza Rockets 

 

Hamas named the first version of its homemade rockets after its 

national hero, Izz ad-Din al-Qassam, or in short "Qassam." This name 

became a generic term for all types of homemade rockets 

manufactured in the 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 additional features: First, their small dimensions 

and relatively light weight (the weight of the first Qassams did not 

much exceed five kilograms) facilitated their transportation from the 



THE MISSILE THREAT FROM GAZA 

 

 15 

factory to the launch point. In fact, Qassams are essentially "man 

portable rockets" that can be transported manually. Second, the firing 

of a Qassam did not require complex launching devices ï 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 strike, as 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. The range 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 fuse and to the explosive power of the warhead. The available 

literature describes several models of Hamas-manufactured rockets: 

The Qassam-1 has a range of 3 km and carries a warhead weighing 

0.5 kg; the Qassam-2 has a range of 8 km and carries a warhead 

weighing over 5 kg. The Qassam-3 is also mentioned, with a range of 

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 set up rocket industries of 

their own and developed a variety of indigenous rockets. After the 

Hamas takeover of the Gaza Strip in June 2007, it began smuggling in 

factory made rockets (122 mm BM 21 Grads) via tunnels dug under 

the closed Egyptian border. These rockets were increasingly used 

against Israeli population centers. Interested readers can find copious 

details on the rockets used by Islamic Jihad and (until the Hamas 

takeover) of organizations affiliated with the Palestinian Authority in 

the publications of the Israel Intelligence Heritage and 

Commemoration Center (IICC). 
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The Course of the Offensive 

 

From the Outbreak of the Al-Aqsa Intifada to Operation Cast Lead 

 

Hamas commemorates October 26, 2001 as the inaugural day of its 

rocket offensive. The 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 

Israeli 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 

Aqaba Summit on June 4, 2003 brought about a month-long break in 

the rocket launching from Gaza.
16

 Likewise, after the death of Yasser 

Arafat (November 2004) there was a significant, albeit short, decrease 

in the rate of rocket fire from Gaza. 

 

The volume of fire doubled the following year. Throughout 2004, 281 

rocket impacts were recorded near Israeli communities. The lethality 

of the fire also increased significantly. In June of that year the rockets 

claimed their first Israeli victims
17

 ï evidence of the rise in reliability 

and lethality of the Gaza-made warheads. The following month, a 

record of 63 rocket 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 recorded ï a 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 fighting,
18

 and 

second, the unilateral Israeli Disengagement from Gaza, which, 

although considered controversial by the Israeli public, was 

welcomed by the Palestinians. The Cairo Agreement "lull" 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' appreciation of Israeli 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, though at a relatively moderate rate due 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 rate of 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 rockets) were 

launched during a two-month period (June: 134, 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 which the soldier 

Gilad Shalit was captured. This attack triggered a major counter-

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 the factory made 122mm Grad type that were likely 

smuggled into Gaza from Egypt, via the abandoned Philadelphi Line 

(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 Minister Ehud Olmert and 

Palestinian Authority Chairman Mahmoud Abbas agreed 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 Hamas' takeover of Gaza, the increase 

in rate of fire reached hitherto unprecedented level when in a single 

month (May 2007) 257 rockets were fired at an average rate of eight 

to nine rockets daily. This outburst of intense rocket fire, which 

coincided with the short 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 were 

fired at Israel ï 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 communities and in Ashkelon 

compelled Israel's Prime Minister, Ehud Olmert, to enter into indirect 

negotiations with Hamas over a six-month ceasefire. Mediated by 

Egypt, a ceasefire agreement was reached and the rocket fire subsided 

almost completely for five months. In the last month of the 

agreement, however, rocket attacks were resumed in response to a 

targeted killing by the IDF within Gazan territory.
19

 With the expiry 

of the ceasefire in December 2008, Hamas presented a series of harsh 

political demands as preconditions for another short-term 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 to launch 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 five-month ceasefire, which 

Hamas generally adhered to, Israel was hit by a record number of 

1,689 rockets that year ï 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, which began as a 

minor nuisance, grew to previously unimaginable dimensions toward 

the end of the decade. More than 40 percent of the rockets launched at 

Israel's south during this eight-year period were fired during the year 

before Operation Cast Lead. 

 

The growing rate of fire over these eight years can be seen in Figure I. 

The gradient of the curve in Figure I shows two "knee" points, each 

signifying a sharp increase in the rate of fire. The first is at the end of 

2005, marking a transition from the relatively moderate firing rate of 

the first four years or so to a steeply increased rate. The second 

"knee" 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 the middle of that year and its newly gained 

"free hand" to intensify the rocket offensive. 

 

The number of rockets fired over a 12-month period does not give a 

full picture of the Palestinians' growing firepower. The monthly 

number of rocket attacks fluctuated considerably over time, probably 
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reflecting non-military 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 inside 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 

each year 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 concentrated rocket fire. It 

is only when they utilize maximum effort that we can see the true 

extent of their rocket capability ï tracking these peak rates over the 

years shows the true growth curve of these capabilities. 

 

Figure I : Cumulative Number of Launches over Time 

 

 

Figure II charts the peak monthly number of fired rockets for each 

year of the offensive. The graph shows that over the first four years 

(2002-2005) the maximum rate of fire in any single month was 

relatively constant, totaling 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 

ï a tenfold increase from the first years of the offensive. 

 

Figure II : Timeline of Monthly Peak Launch Rates up to 

Operation Cast Lead 
 

 

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 Gaza ï the Disengagement of 2005 and the 

Hamas takeover in 2007 ï the 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 increase in both 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 significant increase in rate of fire, and 

consequently, no enhancement in firing capabilities. It appears, then, 

that the decisive event in the rocket campaign ï the event that 

transformed the offensive from a nuisance to a potential strategic 

threat ï was the 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 warhead 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 of the 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 

the bombing capacity of five or six F-16 fighter planes. 

 

From the start of the Gaza rocket offensive until Operation Cast Lead, 

in Israel and Israeli controlled territories, rocket fire killed directly 

and indirectly a total of 17 people,
20

 most of whom were Israeli 

citizens.
21

 Almost half of these fatalities occurred in the town of 

Sderot, a clear indication of the intensity of the attack on the town and 

its surroundings. Figure III 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 rockets were required to kill one person. 

 

Figure III shows that the rockets' average lethality decreased over 

time. In the initial phase of the campaign, about 100 rockets caused 

one fatality ï yet the average for the entire offensive was 254 rockets 

per fatality. 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 can be explained 

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 hand, is 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). 
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Figure III : Cumulative Number of Fatalities as a Function of the 

Number of Rockets Fired  
 

 

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 protect the 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 increasing rate of fire and specific lethality of the rockets. Over 

time, public and private sheltering arrangements further reduced the 

number of casualties. While the Palestinians tried to justify the blatant 

war crime of deliberately attacking uninvolved civilian populations by 

claiming that the rockets were essentially non lethal "political 

statements,ò it was in fact Israel's costly but effective civil defense 

measures that reduced what could have been a massacre into a 

painful, but acceptable, low level of casualties.  
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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 government and 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. At the end 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 long-lasting security situation around the Gaza 

Strip, strengthening deterrence, and minimizing the rocket fire as 

much as possible."
22

 The Israeli military offensive commenced on 

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

Force (IAF) of Hamas' infrastructure in Gaza. Following a week-long 

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, 2009 and the rapid evacuation of the seized Palestinian 

areas. A detailed review of the operationôs military progress is beyond 

the scope of this study, but Hamasô use of rockets during the 

campaign deserves closer scrutiny. 

 

Approximately two hours after the first 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 upon the declaration of a unilateral ceasefire by 

Israel on January 19, 2009. Rather, its intensity tapered off gradually 

over time, reaching a "steady drizzle" after several weeks. This 

"drizzle" of rockets has continued ever since. 

 

During the 22 days of Operation Cast Lead, a total of 660 rockets 

were fired into Israel,
23

 resulting in three fatalities, dozens of severely 

wounded, hundreds of lightly wounded and thousands plagued by 
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psychological shock.
24

 The effective lethality of the rocket fire 

throughout Operation Cast Lead ï around 220 rockets per fatality ï 

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, sheltering and the cooperation of the general 

public with civil defense instructions) during the operation. 

 

Figure IV : Monthly Peak Launch Rates Over Time, including 

Operation Cast Lead  
 

 

The rocket campaign during Operation Cast Lead had two unique 

features. The first was a higher rate of fire than ever before ï the 

Palestinian organizations managed to fire about 660 rockets in the 

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

the ñbusiestò month of their offensive prior to Cast Lead. Moreover, 

the Palestiniansô ability to double their rate of fire in a short period of 

time ï within just a few hours ï indicates, quite unsurprisingly, that 

the five-month ceasefire in summer 2008 was well utilized to expand 

the human and material resources dedicated to rocket 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 IV). 

 


