Nimbus: Stopping Catastrophic Hailstorms at the Source
The Growing Hail Damage Crisis

Hailstorms are becoming a costly and worsening threat. In July 2023, a single series of severe
hailstorms inflicted an estimated $5.9 billion in insured losses — a staggering figure that reflects
a new climate reality[1]. This isn’t an anomaly; hail is now one of the costliest types of storms
worldwide. In fact, hailstorms cause more property damage than any other convective storm
peril (surpassing tornadoes and wind storms)[2]. The upward trend is clear: the frequency of
destructive hail events has surged dramatically in recent years. For example, the European
Severe Storms Lab recorded ~5,400 large hail reports in 2021, which jumped to over 8,200 in
2022 and then 9,600+ in 2023, each year breaking the previous record[3][4]. Climate change is
a key driver — warming atmospheres produce stronger updrafts and more moisture, leading to
larger hailstones even if smaller hail becomes less common[5]. Notably, as hailstone diameter
grows, its destructive energy rises exponentially: a 4 cm (golf-ball sized) hailstone carries about
100x more kinetic energy than a 1.5 cm stone[6]. In practical terms, even a slight increase in
hail size can exponentially worsen damage to roofs, vehicles, and crops.
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Figure: Reports of large hail (=2 cm) in Europe have spiked in recent years, reflecting the rise in
extreme hailstorms[3][4].

This surge in hail risk is straining insurers and communities. In 2022, France alone saw €5
billion in hail damage to property and automobiles[7]. Insured losses from severe convective
storms hit an all-time high of $64 billion in 2023, with hail as the leading culprit[2]. The trend is
projected to continue upward as climate models indicate warmer seas and higher instability will
keep boosting hailstorm severity[8]. In short, hail damage is becoming a crisis — one that
traditional insurance and passive resilience measures struggle to cope with. Without
intervention, annual hail losses (already rising ~+6% per year in places like France[9]) will keep
compounding. This creates an urgent market need for proactive solutions to protect property
and infrastructure from giant hail before it falls.
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Market Opportunity — Mitigating Billions in Losses

The escalating hail problem translates into a multi-billion-dollar opportunity for risk mitigation.
Property & casualty insurers are on the front lines: they paid out over $50 billion for U.S. severe
storms in 2023 alone[10], and European insurers similarly face unprecedented hail payouts.
Every large hail event threatens insurers’ bottom lines and drives up premiums for consumers.
These stakeholders have a clear incentive to invest in hail prevention if it can reduce claim
costs. In fact, insurers have already shown willingness to fund weather modification programs
when there’s evidence of benefit. A telling example comes from Alberta, Canada, where a
coalition of insurance companies has funded an operational hail suppression program for
decades. Using cloud seeding by aircraft, their goal is to reduce hailstone size and thus
damage. The results have been encouraging: long-term radar studies in Alberta found that
when storms were seeded, within 30 minutes the incidence of very large hail dropped
noticeably[11]. Even a modest reduction in hail size translates to fewer smashed roofs and
dented cars, which was enough to save more money in avoided claims than the program’s
cost[12]. As one insurance director put it, “the evidence is that the money spent results in
avoided losses greater than the money spent,” which is why Alberta’s insurers continue to
bankroll cloud seeding each summer[13].

This illustrates a broader point: insurers are actively seeking cost-effective ways to mitigate
catastrophes instead of just paying claims. Hail suppression technology represents a compelling
value proposition for them — an investment that could prevent losses before they happen. The
total addressable market is substantial: global hail-related insured losses run in the tens of
billions annually and are growing[2]. Beyond insurance, other potential customers include
government disaster agencies, agriculture companies, and property owners’ consortia in
hail-prone regions. Farmers, for instance, lose entire harvests to hailstorms and would welcome
proven protection. Likewise, auto manufacturers or fleet owners in hail alley states could deploy
suppression to shield vehicle lots. To date, however, these stakeholders have had few options,
as traditional cloud seeding was seen as unreliable and difficult to verify — essentially a “rain
dance” without guaranteed results. This is where our solution, Nimbus, enters the scene to fill a
critical gap in the market.

Solution: Active Hailstorm Suppression with Nimbus

Nimbus is the world’s first platform to actively stop destructive hailstorms before they strike. We
are developing a cutting-edge weather modification system that can seed storm clouds in
real-time to prevent giant hail formation. At its core, Nimbus combines advances in atmospheric
science, autonomous drones, and Al-driven targeting to tackle hail at the source:

e Targeted Cloud Seeding: Nimbus will identify developing storm cells that are likely to
produce large hail and then seed them with microscopic particles (such as silver iodide)
at the optimal moment. By introducing these nuclei into supercooled thunderclouds, we
catalyze the formation of numerous small ice crystals and raindrops. This causes the
cloud’s moisture to precipitate out as rain or small hail earlier and prevents the growth of
a few massive hailstones. The concept of cloud seeding has existed since the 1940s,
but it's now backed by solid evidence and modern tech. In 2017, U.S. researchers at
NCAR demonstrated a clear “seeding signature” — using specialized radar and
algorithms, they showed millions of gallons of human-caused precipitation added to a
storm in Idaho, definitively proving that cloud seeding works under the right
conditions[15]. More recently, field trials in 2025 provided clear real-world proof: after a
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permitted cloud seeding operation in Oregon, observers confirmed fresh rainfall that
would not have fallen otherwise — tangible water brought down by human
intervention[15]. Nimbus leverages this proven science to specifically target hailstorms,
aiming to convert a damaging hailstorm into a benign rainstorm. Importantly, the seeding
agent (silver iodide) has a decades-long safety record in such operations[16], so our
interventions won’t harm the environment.

e Proprietary Al Weather Model: A key innovation of Nimbus is our predictive targeting
software — essentially an Al-powered meteorological “battle radar”. We are building an
insanely powerful attribution and forecasting model to pinpoint which storm clouds to
seed, when and where, for maximum effect. This model ingests real-time weather radar
data, satellite feeds, and high-resolution forecasts to spot the telltale signatures of an
impending hailstorm. It then computes the ideal seeding window and flight path. Our
system will not only guide the intervention but also quantify its impact — definitively
proving how much damage was averted. This level of attribution is a game-changer: it
lets us credibly show customers (insurers, governments) the ROI of each mission,
solving the historical “did it actually work?” skepticism in weather modification. In short,
Nimbus'’s software optimizes each operation and closes the feedback loop with hard
data.

e Autonomous Hail-fighting Drones: Executing this plan requires hardware as bold as the
idea itself. Nimbus will deploy fleets of custom-built electric drones designed to fly
directly into severe storms. These aren’t off-the-shelf quadcopters, but specialized
unmanned aircraft engineered to withstand the harsh, sub-zero icing conditions inside
thunderclouds. Traditional cloud seeding used manned propeller planes — a risky,
expensive approach that doesn’t scale. In contrast, our drones can be sent into the belly
of a storm without endangering pilots, and they can do so on-demand. By flying a
programmed pattern through a target cloud (for example, a lattice or spiral path), the
drones ensure the seeding particles are distributed optimally. This technique creates a
detectable “track” of precipitation, allowing our system to prove attribution. Modern cloud
seeding operations have shown that if precipitation only falls along the drone’s flight
path, one can definitively attribute it to the intervention[19]. Nimbus will capitalize on
these methods to maximize efficacy and verifiability.

Crucially, all these components — the predictive model, the drones, the seeding payloads — work
in concert as Nimbus’s end-to-end hail suppression service. We envision dispatching our drone
teams to vulnerable regions (for example, a metropolitan area expecting severe storms or an
agricultural valley during hail season). The moment our system detects a nascent hailstorm cell,
it will launch drones to intercept it. The operation might look like this: Two or three drones climb
toward the thunderhead, guided by live radar feeds; they release silver iodide at the
supercooled cloud tops, and within minutes, the cloud’s dynamics change — rain falls, and the
potential baseball-sized hail is effectively “diffused” into much smaller ice pellets or rain droplets.
On the ground, instead of catastrophe, there’s a manageable rain shower. After the mission,
Nimbus’s software will generate a detailed impact report quantifying how much damage was
avoided (e.g. “hail reduced from ~5 cm to ~1 cm, preventing an estimated $10M in losses”). This
data closes the loop with customers and improves our model over time.
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Competitive Edge and Future Vision

Nimbus isn’t starting from scratch — we’re building on decades of R&D and recent technological
leaps that make this the right time for a hail suppression startup. Cloud seeding’s reputation
suffered historically due to inconsistent results, but the paradigm has shifted. Since the late
2010s, scientific consensus and real-world trials have affirmed that weather modification can
reliably enhance precipitation when done with precision[15]. The remaining challenge has been
scaling and targeting the technology effectively for hail. Our team’s unique blend of expertise
gives Nimbus a strong advantage here. Bart, our co-founder, is an applied physicist and veteran
hardware engineer who has literally built every kind of vehicle — from drones and rockets to
solar race cars. He led the aerodynamics team for a solar car that crossed Australia and has 3+
years in electronics manufacturing, so he’s perfectly suited to develop rugged atmospheric
drones. Sven, our other co-founder, brings deep software and Al experience: he previously
founded an Al startup (building a product that autonomously handled thousands of tasks daily),
and he’s a longtime weather modeling enthusiast (state Geography Olympiad winner).

Our broader vision doesn’t stop at hail. We see Nimbus as opening the door to large-scale
weather engineering to mitigate natural disasters. Stopping hailstorms is the “low-hanging fruit”
because it's a narrowly defined problem (influencing precipitation in a storm cell) with a huge
payoff. Success here will pave the way for tackling bigger climate threats. Imagine reducing
flood-causing downpours, weakening hurricanes, or alleviating droughts by inducing rain —
these all become thinkable once we prove we can reliably intervene in weather. There is
understandable skepticism around climate geoengineering, but our stance is that humanity will
eventually have to shape weather patterns in response to the climate crisis. The insurance
industry’s escalating payouts and the general public’s experience of extreme weather are
creating pressure for action. We believe hail suppression will be the breakthrough case that
makes weather intervention an accepted part of climate adaptation. Hail is an ideal starting point
because it's a discrete, trackable phenomenon — we’re not changing the climate, just taming a
specific storm’s impact. And importantly, from a regulatory and public perception standpoint,
mitigating hail is far less contentious than, say, diverting a hurricane. Communities and
policymakers are likely to embrace a technology that can save billions in damage and protect
lives from falling ice bombs.

In summary, Nimbus offers an awesome solution to a clearly defined and expensive problem.
We marry proven science with fresh engineering to prevent disaster before it strikes. If
successful, Nimbus will save insurers and governments billions of dollars, and spare thousands
of people from the heartbreak of smashed homes and wrecked livelihoods. Our early research
and the industry trends give us confidence: the hail problem is solvable, and the market is
waiting for a hero. Nimbus intends to be that game-changing answer — turning terrifying
hailstorms into nothing more than a much-needed rain shower, and in doing so, kickstarting a
new era of proactive climate resilience.

If in this process we become this generation’s SpaceX, with governments using our dashboard
to manage weather threats, that’s a nice bonus.
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