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Introduction
Drought, floods, and displacement are often treated as sudden misfortunes—acts of
nature that strike without pattern or memory. This book argues the opposite.
Environmental hazards become disasters when they collide with histories of inequality,
dispossession, and extractive development. By tracing how water scarcity, river
control, and resource frontiers have reshaped livelihoods, we show that chronic
poverty is not merely the absence of wealth; it is the presence of risk designed into
landscapes and institutions.

Our approach combines environmental science with historical analysis. We draw on
hydrology, climatology, geomorphology, and remote sensing to reconstruct patterns of
hazard, while archives, oral histories, and policy records reveal how exposure and
vulnerability were produced over time. Throughout, we use a simple framing from risk
science—risk as a function of hazard, exposure, and vulnerability—to show why the
same storm leaves one neighborhood soaked but solvent and another displaced for
years. Slow-onset processes—groundwater depletion, soil erosion,
salinization—receive equal attention to cyclones, heat waves, and river floods,
because poverty accumulates through both shocks and drips.

Policy choices sit at the center of this story. Colonial land tenure systems, settlement
schemes, and enclosure of commons concentrated control over water and land.
Twentieth-century infrastructures—dams, levees, canals—often moved flood risk
downstream or onto those with the least political power. Structural adjustment,
austerity, and deregulation narrowed public capacity to prepare and protect. Together,
these decisions produced “manufactured vulnerability”: predictable harm that appears
natural only when history is ignored.

Extraction magnifies these dynamics. Mining and hydrocarbons promise quick
revenues but leave tailings, toxic water, and exhausted aquifers. Industrial agriculture
and plantation logics simplify ecosystems, increasing exposure to drought, pests, and
market shocks. Coastal wetlands are drained in the name of growth, sacrificing buffers
that once dispersed flood energy. When extreme weather arrives, communities
already grappling with precarious livelihoods face compounded losses—homes,
harvests, savings, and social networks—followed by displacement that too often
becomes permanent.

Yet the book is not an obituary; it is a blueprint. We argue for integrated strategies
that pair adaptation with social protection. Early warning systems matter only when
linked to cash transfers, public works, and insurance that reach people before and
after impact. Nature-based solutions—mangrove restoration, watershed rehabilitation,
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regenerative agriculture—must be coupled with rights-based land governance and
meaningful participation. Planned relocation, when necessary, should be voluntary,
dignified, and supported by livelihoods. And the emerging green economy must avoid
reproducing extractive harm through a rush for “critical minerals” that displaces new
communities under a climate-friendly banner.

The chapters that follow move from histories of dispossession to the infrastructures,
markets, and institutions that manage—or mismanage—risk today. Drawing on cases
across arid rangelands, river deltas, mining districts, and urban floodplains, we map
how vulnerability is built and how it can be unbuilt. Evidence includes maps, time
series, testimonies, and policy evaluations; the goal is to link empirical clarity with
practical guidance.

Ultimately, Drought, Floods, and Dispossession contends that safety is a public good
and a political choice. Reducing disaster losses and chronic poverty requires more
than better forecasts or higher levees; it requires rethinking how we value land and
water, who bears risk, and who decides. By centering justice and dignity, the pathways
outlined here seek to turn environments of insecurity into foundations for collective
resilience.
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CHAPTER ONE: Landscapes of Scarcity: How Climate
Variability Becomes Chronic Poverty
Rainfall arrives like a rumor in the Sahel—whispered, uneven, and always late. For the
farmer in Maradi, the first downpour determines whether the family grain bin empties
in October or endures through the hungry season. A two-week delay can cut millet
yields by a third, and a missing rain in August can turn a crop’s milky grain into
shriveled seed. What looks like a single bad year often traces back to a string of shaky
seasons, each eroding savings and narrowing choices. In this way, climate variability
becomes a chronic condition, a slow tightening of risk around daily life.

Hydrologists call the phenomenon rainfall variability; sociologists call it precarity. The
two are sides of the same coin. When rainfall swings between drought and deluge, the
mean matters less than the extremes and the timing. Households adapt to averages
but are broken by outliers. A farmer can plant drought-tolerant sorghum and still lose
the field to a late-season cloudburst that washes away topsoil. Pastoralists can spread
herds across wide grazing corridors and still run out of water in a year when shallow
wells fail by mid-May.

The Sahel’s climate record tells this story in numbers. Over the past century, the
region’s rainy seasons have shown a high coefficient of variation, with rainfall totals in
a given year often deviating 20 to 40 percent from the long-term average. Rainfall
onset dates across West Africa have shifted by one to two weeks later since the
1970s, and dry spells within the growing season have lengthened by five to ten days
in parts of Niger and northern Nigeria. These changes compress the window for
planting and germination, raising the stakes for any misstep and forcing farmers to
choose between risk and reward with fewer margins for error.

Scarcity, then, is not just a deficit of water; it is a deficit of time. When the rainy
season compresses, irrigation becomes a luxury few can afford, and the timing of
inputs—seed, fertilizer, labor—must be precise. In rainfed systems, even a small shift
can cascade. A delayed onset means planting later, exposing crops to heat stress at
flowering; a shortened season reduces grain fill; a heavy downpour after a dry spell
can crust soils and prevent seedling emergence. Smallholders often adapt by
diversifying crops and sowing early- and late-maturing varieties, but these strategies
carry costs: more labor, more land, and more capital, all of which are in short supply.

Water storage reveals another layer of the problem. In many semi-arid regions,
surface water availability is dominated by shallow, sandy aquifers that recharge
quickly but also drain quickly. Hydrogeological maps show that in parts of the Sahel,
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groundwater recharge is highly episodic and localized, following intense convective
storms rather than steady seasonal inflows. This hydrologic reality means that shallow
wells can be life-savers one year and dry holes the next. The timing of rainfall, rather
than total annual totals, dictates whether groundwater provides a buffer or a mirage.

Consider the experience of Aisha, a smallholder in Maradi, Niger, over a decade of
climate data and household surveys. In a year of early, steady rains, she plants millet
and cowpeas in early June and harvests in September, enough grain to last until the
next harvest. In a year with a delayed onset and a two-week dry spell in July, the crop
survives only because she spends a week watering seedlings by hand from a shallow
well that dries by August. In the worst year, a late-season deluge collapses the stalks
and induces post-harvest rot, and the family’s grain bin empties by March. The pattern
repeats: each shortfall forces a sale of livestock, a reduction in meals, or an early
migration to urban labor, all of which reduce resilience to the next shock.

Pastoralists face a parallel set of constraints, dictated by rainfall patterns that shape
grass growth and water availability. In the Sahel’s rangelands, above-average rainfall
in one year can produce a flush of grasses and herbs, supporting herd growth. But a
sequence of below-average rains reduces forage quality and forces herders to travel
farther to find water. As the dry season lengthens and shallow wells fail, cattle body
condition declines, milk yields drop, and mortality rises. Mobility, the classic pastoral
adaptation, collides with fenced farmlands, protected areas, and insecure land tenure,
shrinking the space to move and raising the cost of movement.

The vulnerability created by rainfall variability is not limited to the Sahel. In South
Asia, the Indian Summer Monsoon—critical for feeding half a billion farmers—shows
considerable interannual variability, with rainfall totals swinging by 10 to 20 percent
around the long-term mean. Monsoon onset dates vary by one to two weeks, and intra-
seasonal breaks—periods of little or no rain—last from five to fifteen days. These
breaks often coincide with critical crop growth stages, such as flowering in rice and
maize, magnifying yield losses. Small deviations from the average thus translate into
significant variability in household food security.

The Western United States offers another expression of this variability. Over the last
two decades, the Colorado River Basin has experienced a “megadrought,” with
reservoir levels at Lake Mead and Lake Powell falling to historic lows. Tree-ring records
show that the period from 2000 to 2022 ranks among the driest in the last 1,200
years, with reduced snowpack and earlier spring melt shifting the timing of water
availability. Agriculture in Arizona and California, reliant on canal systems drawn from
these reservoirs, faces mandatory cuts. Urban areas confront restrictions and rising
water costs. And Native nations like the Navajo Nation, already grappling with severe
water insecurity, face compounding challenges as groundwater tables decline and
infrastructure remains underfunded.
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In Southeast Asia, rainfall variability is shaped by the El Niño-Southern Oscillation
(ENSO), which drives multi-year cycles of drought and flood. During El Niño events,
rainfall over much of Indonesia and the Philippines declines, raising the risk of crop
failure and wildfire. In the Philippines, rice farmers often see yield reductions of 10 to
30 percent in El Niño years, with smallerholders lacking irrigation most affected.
During La Niña, intense rainfall and tropical cyclones increase flood risk, particularly in
low-lying regions like the Mekong Delta. The alternation between dry and wet
extremes makes adaptation planning difficult, as households must prepare for both
scarcity and sudden inundation.

In Bangladesh, climate variability plays out across riverine floodplains shaped by both
monsoon rains and upstream flows from the Himalayas. Annual floods are a defining
feature of life in the delta, delivering nutrient-rich silt to agricultural fields while also
posing risks to homes and livelihoods. Years with unusually intense monsoons or
snowmelt can produce prolonged inundation, damaging crops and infrastructure.
Years with weak monsoons reduce the extent of flooding and soil fertility, affecting
yields. For households without secure land tenure or access to elevated housing, the
interannual variability in flood timing and depth translates into chronic displacement,
debt, and lost assets.

Variability is not only about rainfall totals but also about the intensity and frequency of
extremes. Across much of the world, climate records show an increase in the number
of heavy precipitation events—storms that drop large amounts of rain in short
periods—even in regions where average rainfall is declining. In the Mediterranean, for
example, long-term trends indicate fewer rainy days overall but an increase in the
intensity of rainfall when it does occur. This pattern raises the likelihood of flash floods
and soil erosion, especially on slopes stripped of vegetation by overgrazing or
deforestation. The net effect is a shift toward more volatile water availability: longer
dry spells punctuated by intense bursts that can damage crops and infrastructure.

Climate variability intersects with topography to produce uneven risk. In mountainous
regions, elevation gradients create sharp contrasts in precipitation and temperature
over short distances. A valley floor may receive ample rainfall while a nearby ridge
remains dry, forcing herders and farmers to move between zones seasonally. When
variability increases, these movements become more necessary and more hazardous.
In the Andes, for instance, high-altitude communities depend on glacial meltwater
during the dry season. As glaciers retreat due to warming, the timing of melt shifts
earlier in the year, and seasonal water availability becomes less predictable,
undermining alpine agriculture and pastures.

Soils mediate the impacts of variability in crucial ways. Sandy soils drain quickly and
hold less moisture, increasing the risk of crop failure in dry years. Clay-rich soils can
hold water longer but are prone to waterlogging and compaction during intense rains,
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reducing root growth and oxygen availability. In many semi-arid regions, land
degradation—through overgrazing, deforestation, and repeated tillage—has reduced
soil organic matter, further lowering water-holding capacity. These degraded soils
amplify the effects of variability, making droughts feel drier and floods more erosive.
Smallholders, lacking resources for soil improvement, often find themselves trapped in
cycles of declining productivity.

Groundwater systems, often assumed to be a stable buffer, can be highly sensitive to
variability. In regions where recharge depends on infrequent, intense storms, shallow
aquifers may see rapid fluctuations in water levels. Over-extraction during dry years
can draw down reserves, and the absence of heavy rains in subsequent years slows
recovery. In parts of India’s Punjab and Rajasthan, decades of intensive irrigation have
lowered water tables by several meters, increasing pumping costs and energy use.
Households with shallow wells face the paradox of water scarcity amid abundant
rainfall, as the timing and intensity of recharge fail to align with agricultural demand.

Coastal zones face a distinct set of risks driven by variability in both rainfall and sea
level. In deltas like the Mekong and the Ganges-Brahmaputra, intense monsoon rains
and upstream flows combine with high tides and storm surges to produce compound
flooding—multiple flood sources occurring simultaneously. In years with strong
monsoons, riverine flooding can coincide with coastal inundation, overwhelming
drainage systems and embankments. In drought years, reduced river flows allow
saltwater intrusion to move inland, damaging soils and freshwater supplies. For
households in these zones, variability is a year-round condition that shapes crop
choices, migration patterns, and access to safe drinking water.

The social dimensions of variability are often overlooked. When rainfall is
unpredictable, household labor strategies become more complex. Farmers may delay
planting to wait for reliable moisture, shifting labor demand and creating conflicts with
other seasonal work. Pastoralists may split herds and send family members to
different grazing areas, increasing communication challenges and risks of theft or
conflict. Women, who often manage water and food provisioning, face increased
burdens when wells run dry or when long walks are required to collect water during
dry spells. These pressures can erode social cohesion and strain household
relationships, compounding the material impacts of climate variability.

Markets also respond to variability, sometimes in ways that worsen vulnerability. In
lean years, local grain prices often spike as supplies tighten, reducing purchasing
power for households that must buy food. In good years, surplus production may flood
local markets, depressing prices and reducing farm income. These price swings make
it difficult for households to plan and save. Smallholders without storage facilities are
particularly exposed, forced to sell harvests immediately after the season when prices
are lowest and buy later when prices are high. In pastoral areas, livestock prices also
fluctuate with forage availability, creating a double squeeze for herders during dry
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years.

Migration is a common coping strategy, but its outcomes depend on timing,
destination, and household resources. Seasonal migration for labor is a long-standing
practice in many semi-arid regions, but variability can trigger earlier or longer
migrations, reducing time for farm preparation and family care. In years with severe
drought or floods, permanent migration may occur, as households abandon marginal
lands or flood-prone homes. While migration can diversify income and reduce risk, it
often entails high costs, loss of social networks, and exposure to new vulnerabilities in
urban informal settlements. The net effect is a reshaping of household demographics
and livelihoods, with long-term implications for poverty dynamics.

Governance structures shape how variability translates into poverty. In many regions,
land tenure systems are insecure, particularly for women and pastoralists. When
rainfall variability forces households to change land use or relocate, insecure tenure
increases the likelihood of land loss and dispossession. In pastoral areas, competition
for grazing and water is intensified during dry years, and conflicts can escalate when
governance structures fail to mediate access or provide dispute resolution. In
agricultural zones, water rights may favor large landholders or upstream users,
leaving downstream smallholders more exposed during scarcity. These institutional
factors lock in vulnerability, making it harder to escape cycles of poverty even when
environmental conditions improve.

Infrastructure, or its absence, is another critical mediator of risk. Roads that become
impassable during floods cut off markets and emergency services. Irrigation canals
that depend on pump systems may fail during droughts due to power outages or fuel
shortages. In many rural areas, investment has focused on large, centralized systems
that serve commercial farms, leaving smallholders reliant on shallow wells and rainfed
plots. When variability increases, these systems are often the first to fail, and the
households dependent on them bear the brunt. The uneven distribution of
infrastructure thus translates climate variability into unequal poverty outcomes.

Insurance and social protection can help households absorb shocks, but coverage is
often limited in regions with high climate variability. Index-based insurance, tied to
rainfall measurements, promises payouts when thresholds are crossed, but basis
risk—the mismatch between index and actual losses—can leave many affected
households without compensation. Public safety nets, where they exist, are often
underfunded and slow to scale during crises. The result is that households rely on
informal strategies—selling assets, taking high-interest loans, reducing meals—that
increase long-term vulnerability. The absence of robust, shock-responsive social
protection means that variability continues to compound into chronic poverty.

Communication of climate information is vital but uneven. Early warning systems for
droughts and floods are improving, yet translation into actionable advice remains a
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challenge. Farmers need localized, timely information on rainfall onset, dry spells, and
heavy rain forecasts, delivered in accessible formats and languages. Pastoralists
require information on water availability and grazing conditions across large areas.
Without context-specific guidance, forecasts can be ignored or misinterpreted,
especially when household capacity to act is constrained by limited resources.
Effective communication must be embedded in trusted local networks and paired with
practical options for adaptation.

The science of attributing specific events to climate change is advancing, but
variability is a historical feature of many climates. What is new is the magnitude and
frequency of extremes in many regions, superimposed on long-term warming trends.
Warmer air holds more moisture, increasing the intensity of heavy rainfall events.
Higher temperatures increase evapotranspiration, intensifying droughts even when
rainfall totals remain unchanged. These physical changes amplify variability and make
extremes more likely. For households on the front lines, the scientific nuance
translates into lived experience: more surprises, fewer predictable seasons, and
tighter margins.

Coping strategies, when effective, combine traditional knowledge with new tools. In
parts of India, farmers use crop diversification, intercropping, and water harvesting
structures like farm ponds and check dams to capture erratic rainfall. In the Sahel,
farmer-managed natural regeneration has restored degraded lands, improving water
retention and microclimates. Pastoralists in East Africa maintain satellite herds and
mobile water storage, adjusting movement routes based on seasonal forecasts. These
practices are not silver bullets but are critical components of resilience, often more
accessible to communities with strong social cohesion and secure land rights.

At the household level, the compounding effects of variability are evident in savings,
health, and education. Repeated crop failures or livestock losses can wipe out savings,
forcing families to cut spending on healthcare and schooling. Malnutrition can rise,
especially among children and pregnant women, as diets simplify and food intake
declines. In the long run, reduced education and health outcomes limit future earning
potential, trapping households in poverty. The cycle is neither inevitable nor uniform,
but it is common in regions where variability is high and institutions are weak.

Understanding the hydrology and climate behind variability is only the first step. To
see how droughts and flood become chronic poverty, we must examine the histories of
land, water, and power that shape exposure and vulnerability. In the chapters that
follow, we trace the evolution of risk from colonial land tenure to modern flood control,
from mining booms to urban informal settlements. The goal is not to document every
region or every disaster but to map the recurring patterns that transform
environmental variability into social inequality.

The chapter sets the stage for a deeper investigation of how climate variability
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becomes chronic poverty by examining the mechanisms that link weather patterns to
household outcomes. Across diverse geographies—Sahel, South Asia, Western U.S.,
Southeast Asia, Bangladesh—the evidence shows that variability is not just an
environmental phenomenon but a social and economic one, mediated by soils,
groundwater, topography, markets, and governance. The experiences of farmers and
pastoralists illustrate how timing and intensity of rainfall shape decision-making, labor,
and risk management, often forcing trade-offs that erode resilience over time.

As the world warms and extremes intensify, understanding these patterns becomes
more urgent. But it is equally important to recognize that solutions exist, from
improved soil management and water harvesting to secure tenure and shock-
responsive social protection. The challenge is to scale these solutions and to align
them with the realities of variability. This chapter’s exploration of landscapes of
scarcity provides a foundation for the historical and structural analyses that follow,
showing that poverty is not simply a result of bad weather but the outcome of systems
that fail to manage risk equitably. By tracing the roots of vulnerability, we can begin to
identify pathways toward resilience that are grounded in both science and justice.
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