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Abstract 
It is proposed that in addition to the current method of fighting wildfires that 
are based on firefighters on the ground, and airdrops, there is the need for a 
supplemental approach based on using catapults to hurl containers of water 
at the fires. This additional source of water would serve to extinguish wild-
fires more rapidly, and thereby reduce the devastation and loss of life they 
cause, and also reduce the huge amounts of CO2 they pour into the atmos-
phere that contributes significantly to global warming. Importantly, the use of 
catapults would result in much greater safety for firefighters on the ground, as 
well as those serving in the air. 
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1. Introduction 

Some years ago, because of the outbreak of wildfires near where I live in San Di-
ego, California, I was led to consider whether there could be any new methods of 
fighting wildfires that would reduce the time to extinguish them, and thereby 
reduce the devastation and loss of life they cause. Eventually, I recognized that 
the present method of fighting wildfires is analogous to a military engagement, 
with the wildfires analogous to the enemy, the firefighters on the ground ana-
logous to the infantry, and the helicopters and fixed-wing aircraft used in air-
drops of water and fire-retardants analogous to the air force. This observation 
led to the recognition that there is something missing in our present method of 
fighting wildfires: the artillery! This in turn suggested that perhaps one can im-
prove the present method by introducing equipment that could play the role of 
artillery, and because this would lead to the ability to pour more water onto the 
wildfires, it would reduce the time to extinguish them, and hence would help to 
achieve the desired reduction in losses they cause. 
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2. Methodology and Benefits 

To serve as artillery, I proposed the use of catapults that would be employed to 
hurl containers of water at the fires. This proposal was published as a Commu-
nity Essay in the San Diego Union Tribune [1]. Before going into details about 
what form the catapult system might take, I believe it is important to describe 
some of the numerous benefits such a system would have. 

1) It would enable the firefighters on the ground to attack the wildfires more 
safely than at present. In particular, a battery of catapults could lay down a bar-
rage of water ahead of the advancing firefighters, thereby acting as a safety bar-
rier between the firefighters and the fires. 

2) There have been situations where firefighters have been trapped by such 
swiftly moving fires that airdrops were unable to come to their rescue, and al-
though they sought protection beneath the fire-protection tents they carried, 
because of the intensity of the fires, this safeguard tragically proved inadequate 
to save them [2] [3]. However, if one had had batteries of catapults available, the 
catapult controllers could have oriented the trajectories of the water containers 
so that the waters they released came to a focus at the location of the threatening 
flames, thereby being able to extinguish them to such a degree that the firefight-
ers would have been able to escape. Although with the introduction of a constant 
catapult protection, it is unlikely such a dire situation would ever arise.  

3) The catapults could operate in conjunction with the airdrops. After the hel-
icopters and planes have made their drops they will have to return to their water 
or retardant sources to refill their tanks. During the period they are away, the 
wildfires at these locations can flare up again. However, while they are away, the 
catapults, provided they have sufficient range, could be hurling water at these 
areas, thereby reinforcing the airdrops.  

4) The catapults could be employed at times when flying is unsafe; indeed, 
there have been many tragic losses of flyers in such circumstances. The following 
reference is a recent example of the numerous tragedies associated with airdrops 
[4]. Thus the catapults could provide increased safety, not only for firefighters 
on the ground, but those serving from the air as well. 

5) Another benefit is one that did not occur to me when I wrote the 2009 es-
say, but is nevertheless of utmost importance. It has been pointed out in the lite-
rature that wildfires pour billions of tons of CO2 into the atmosphere annually. 
Fire experts have estimated that the wildfires in northern California’s wine 
country during October 2017 poured as much CO2 in one week as all of Califor-
nia’s cars and trucks did in the course of one year! While according to National 
Ocean and Atmospheric Administration (NOAA) scientist, Pieter Tans, a very 
large very hot fire destroying 500,000 acres, could emit the same total amount of 
CO2 as six large coal-fired power plants in one year. For further discussion see 
the 2018 review article by Bob Berwyn [5]. More recently, in 2020, four million 
acres have burned in California, the most in a single year, and more than the last 
three years combined. Scaling up the above estimate by Pieter Tans, the total 
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amount of CO2 produced could have amounted to that released by 48 large 
coal-fired power plants in one year! A few years earlier, in 2016, in Fort 
McMurray, Canada, nearly 1.5 million acres burned [6], possibly yielding the 
CO2 of 18 large coal-fired power plants in one year. For a worldwide view of the 
devastation caused by wildfires, with detailed emphasis on Canada [7], see the 
much-discussed book, containing numerous references, “Firestorm,” by Edward 
Struzik [8]. He also emphasizes the beneficial side of wildfires [9] [10], while ig-
noring their large CO2 impact (see, e.g., his remarks on p. 230). It is clear from 
the above numbers that wildfires, because of their substantial CO2 emission, 
contribute significantly to global warming, and hence to climate change. But, as 
has been recognized and frequently commented on, climate change tends to in-
crease the number and intensity of wildfires. Consequently, although it seems to 
be largely ignored in public discussions, one has a highly undesirable positive 
feedback loop, which can ultimately lead to an exponential growth of wildfires. 
To show this, let ( )N t  be the number of wildfires at time t, and assume two 
sources to increase the number of fires: the first, coming from the background of 
global warming that produces B wildfires per unit time, and the second, the 
feedback to the background coming from the CO2 produced by the wildfires that 
will be taken to be of the form ( )N tκ , where κ  is the reciprocal of the time 
constant in the feedback loop. Then the rate of change of the number of wildfires 
at time t is given by the following linear, first order differential equation: 

( ) ( )d dN t t B N tκ= + .                      (1) 

The solution to this equation is well-known, and with the initial condition. 
( ) 00N N= , it is given by: 

( ) ( )1
0e 1 et tN t B Nκ κκ −= − + .                    (2) 

It will be noted that at very early times, 1tκ  , the number of wildfires in-
creases only linearly, since ( ) ( )0 0N t B N t Nκ= + + , but at much later times 

1tκ  , the behavior is strictly exponential, ( ) ( )1
0 e tN t B N κκ −= + , as indicated 

in the preceding paragraph. It is well outside the scope of this work to give nu-
merical estimates of these parameters, but the following references provide some 
information that could help in estimating them, see Nizur [11], and Schmalensee 
et al. [12]; although, it should be emphasized that these parameters are expected 
to vary considerably, from time to time, and place to place. In any case, one 
should want to extinguish these wildfires as quickly as possible so as to disrupt, 
or at least weaken, the above deadly positive feedback loop [13]. The introduc-
tion of catapults would clearly help to accomplish this, not only by helping to 
extinguish wildfires, but by helping to reduce global warming as well. 

6) Another benefit concerns the current use of backfires that are controlled 
burns used by the firefighters to serve as a barrier to oncoming wildfires by de-
priving them of fuel [14]. The problem with this method is that these controlled 
burns also pour CO2 into the atmosphere, and hence also contribute to un-
wanted positive feedback. On the other hand, if one had a large number of cata-
pults available, one could pour a sufficient amount of water on the selected areas 
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so as to serve the equivalent of a controlled burn, while, importantly, avoiding 
the increase of CO2 into the atmosphere caused by the backfire. 

7) Yet another benefit is the effective increase in firefighter power that the 
shortening of the extinguishing time brings. Thus, the firefighters fighting a fire 
at locality A, when they have finished their work in a shorter time than with the 
present method, would become available sooner to assist with fighting a fire at 
locality B, thereby shortening the time to extinguish the fire at B by even a 
greater amount than that arising from the use of catapults. Thus one would have 
a cascade process in which there would be a continued increase in the number of 
firefighters available to fight the wildfires at different locations. Since in a large 
number of cases one has wildfires burning at many different locations, this effec-
tive increase in firefighting power would be significant. 

8) Finally, as emphasized above, the shortening of the extinguishing time 
means a reduction in the number of homes and buildings that are damaged or 
destroyed, a reduction of losses to the environment, and, importantly, a reduc-
tion in the loss of life, not only human life, but the wildlife living in the wood-
lands. There is also the reduction in atmospheric pollution, whose effect on one’s 
health can be significant, particularly that of children [15] [16], and that of the 
elderly and asthmatics [17] [18]. 

3. Catapult Description 

Let us now turn to the catapults themselves, what form should they take? After 
reviewing various possibilities, I came to the conclusion that a practical choice 
would be to utilize a smaller version of the electromagnetic catapults that are at 
various stages of being used on aircraft carriers. The catapults should be of the 
sufficiently small length that they can fit on the back of a large truck, and 
mounted in such a way that they can track rapidly in elevation and azimuth as 
necessary. The aircraft catapults, known as EMALS in the U.S., [19] are used to 
launch aircraft that can weigh up to 40,000 kg, whereas the water containers 
contemplated here would only weigh about 40 kg. Consequently they could have 
much smaller electric power plants and much shorter recovery times. To esti-
mate the electric power P required for the catapult, the following simplifying as-
sumptions will be made: air resistance will be neglected, and the catapult ramp 
will be set for maximum range. Hence one has: 

2v g D= ,                            (3) 

where v is the speed with which the container leaves the ramp, g is the accelera-
tion of gravity, and D is the maximum range. Now the kinetic energy imparted 
to the water container as it leaves the ramp is 2 2Mv , where M is the mass of 
the water plus container. To give the container this kinetic energy, the power 
of the catapult will have been exerted through a time t∆ , the interval of time 
the container is on the ramp. Assuming   is the length of the ramp, the addi-
tional simplifying assumptions will be made: the air resistance to the containers 
carrying the water will be neglected, and the acceleration is uniform, so that 
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2t v∆ =  , and hence the energy supplied by the electric power is 2P v . Set-
ting this value equal to the above kinetic energy, upon neglect of the gravitation-
al potential energy increase from the bottom to the top of the ramp, since it is 
small compared to the kinetic energy, 2l D , since D  , one has 

3 4P Mv=  . So finally, upon replacing v with its value from (3), one has 

( )3 2

4
MP gD=


.                          (4) 

Before estimating the power P, it is helpful to see how it could be obtained. 
Assume the catapult is mounted on a truck, and the water containers carried on 
another truck that could accompany the catapult truck. There would also be a 
simple machine that would transfer the water containers from the container truck 
to catapults on the catapult truck. Assume further that the engines of the two 
trucks are the same, and there combined power when the trucks are stationary 
would be used to power the electromagnetic catapult. To get a numerical estimate 
of P, assume D = 0.5 km, ℓ = 5 m, M = 40 kg, and with g = 9.8 ms−2, one obtains: 

686 kW 920 hpP = = .                     (5) 

So that each engine would have to be able to deliver 460 hp. This is well within 
the range of large truck engines that run in some cases as high as 570 hp. In oth-
er words, the engines could be “off-the-shelf,” thereby reducing costs. Even if we 
allow another, say, 10 percent in horsepower to cover transference, friction, and 
air resistance losses, it would only boost the largetruck engines to 506 hp. Hence 
the truck engines would still be in the range of off-the-shelf engines, and there-
fore would not entail large additional costs. However, I found no references to 
the electromagnetic device of the required energy that would supply the needed 
electromagnetic force to drive the containers up the ramp; this will probably re-
quire special development. 

To be able to attack wildfires at greater distances than 0.5 km, there are several 
possibilities. The first would be to make use of a creeping barrage, sending water 
ahead of the firefighters on the ground, and then move the battery or batteries 
slowly forward. A second possibility would be to utilize more powerful catapults, 
although this would require much larger horsepower engines that would no 
longer be “off-the-shelf,” and hence would entail higher costs. A third possibility 
would be to have permanent sites distributed throughout the forest areas, with 
roads leading to these sites, so that the catapult batteries need not be kept there, 
but could be driven there when needed. Although to be sure, one could have 
fixed catapult batteries in some areas. 

A major problem is the composition of the water containers. They must not 
only be able to withstand the launch acceleration, but after being opened to re-
lease the water, which may possibly be achieved by means of some small explo-
sive device, they should not come down in fragments that would contaminate 
the environment, nor contribute to the fires themselves. One possibility would 
be to make them of some ceramic material. In any case, the composition of the 
containers would be one of the many projects the contemplated research and 
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development program would investigate. Also, part of this project would be the 
determination of how and when the containers would be opened to release their 
water content. In some cases, this could be done manually by an observer at the 
catapult position, but in other cases, it could be done by an automatic timing de-
vice attached to the container that would be set upon release. 

4. Catapult Water Delivery Capability, and  
Comparison with Airdrops 

It is interesting to compare the amount of water delivery by the proposed cata-
pult system with airdrop water and/or fire retardant delivery [20]. In the above 
simplified model, the containers contain 40 liters of water, since they have a 
weight of 40 kg, where, for simplicity, the weight of the container and explosive 
device has been ignored, since together they would weigh much less than a kilo-
gram. Since for the above model, v = 70 ms−1, and hence Δt = 0.14 seconds, and 
allowing several seconds for recovery time and transfer time, one should be able 
to launch a container every 4 seconds. Hence, a single catapult could deliver 600 
L of water a minute, and therefore a 10 catapult battery, 6000 L a minute. A large 
helicopter, such as the Sikorsky CH-53 “Super Stallion” has a bucket capacity of 
approximately 7600 L, so the catapult battery could exceed that in 1.3 minutes. A 
modified McDonnell Douglas DC-10 can carry up to 45,400 L of fire retardant. 
The catapult battery could exceed that by delivering 48,000 L in 8 minutes. 
While in 12.5 minutes it could drop 75,000 L on the fire, which exceeds the 
74,000 L that a 747 supertanker can deliver. However, these comparisons must 
be balanced by the fact that the airdrops occur in a matter of seconds, in contrast 
with the much longer times required by the catapults, and hence the catapult 
drops act as supplementary back-ups until the airplanes and helicopters can refill 
their tanks and return. Also, importantly, the catapults can be used to substan-
tially wet down areas before the wildfires reach them, thereby reducing the need 
for controlled burns, and, as indicated above, they can serve to protect the fire-
fighters as they advance on the wildfires. 

5. Conclusion 

There are numerous other questions that arise in conjunction with the proposed 
catapult systems, but I believe the above discussion is sufficient to show the de-
sirability of building prototypes and testing them. If the tests prove successful, 
the catapult systems could help to reduce the worldwide devastation and at-
mospheric pollution the wildfires are causing, and thereby improve the quality 
of life for everyone, including wildlife. 
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