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RIGHT ACTION IN THE FACE OF RUNAWAY CLIMATE CHANGE?
The root of Climate Change isn’t carbon;

It’s the destructive nature of thought itself.

I wrongly divide myself from the world;

Everything other | either ignore or fear,

or seek to control or destroy.

The Geometry of Life is not two guns pointed

at each other; it’s a circle.

We’re all Brothers & Sisters, you & |,

the Rock, the River, the Tree, the Sky.

Our war against Nature, against ourselves, only ends

with a revolution of thought and consciousness.


https://soundcloud.com/cliff-crego/sets/climate-breakdown-reports

The global climate system is currently undergoing a fundamental reorganization of its
hydrological cycle, a shift frequently characterized by the simplistic adage that wet regions will
become wetter and dry regions will become drier. However, recent empirical evidence suggests
that this paradigm is an incomplete representation of a more complex and under-reported
phenomenon known as the expansion of the atmospheric vapor pressure deficit, or the
expanding atmospheric sponge. This thermodynamic mechanism, rooted in the exponential
relationship between temperature and the water-holding capacity of the air, acts as a pervasive
desiccating force that extracts moisture from the Earth’s surface with increasing efficiency. While
public discourse often focuses on precipitation deficits as the primary driver of drought, the
escalating atmospheric demand for water—driven by warming-induced increases in vapor
pressure deficit—is emerging as a dominant factor in the collapse of the world’s great inland
seas.

Thermodynamics of the Atmospheric Sponge

To understand the mechanics of the atmospheric sponge, one must analyze the components of
Vapor Pressure Deficit (VPD). VPD is defined as the difference between the saturation vapor
pressure (e_s), which represents the maximum amount of water vapor the air can hold at a
given temperature, and the actual vapor pressure which is the amount of water vapor currently
present. The relationship between temperature (T) and e_s is governed by the
Clausius—-Clapeyron relation, a foundational principle of thermodynamics which dictates that
the moisture-holding capacity of the atmosphere increases by approximately 7% for every 1°C
of warming.

The widening gap between e_s and e_a occurs because, while e_a generally increases over
land as global temperatures rise, it does so at a rate significantly slower than the exponential
rise of e_s. This imbalance is particularly pronounced over continental interiors and arid regions
where moisture sources are limited, resulting in an atmosphere that becomes increasingly
"thirsty" even if relative humidity remains constant. This thermodynamic thirst creates a potent
evaporative demand that pulls moisture from soils, vegetation, and open water bodies,
effectively turning the atmosphere into a massive, expanding sponge that requires ever-larger
quantities of water to reach saturation.

Mathematical Framework of Atmospheric Demand

The intensity of this atmospheric demand can be quantified using the Penman-Monteith
equation, which integrates VPD with radiation and wind speed to estimate potential
evapotranspiration. However, at its most fundamental level, the driving force is the saturation
vapor pressure deficit, expressed as:
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In this context, T is the air temperature in degrees Celsius. Because the exponential term
dominates the equation, even linear increases in temperature result in a non-linear, accelerating
rise in VPD. This non-linearity explains why climate impacts often appear to accelerate
suddenly; the atmospheric sponge does not just grow, it expands with the "compound
interest"” of each fraction of a degree of warming.

The Endorheic Crisis: Inland Seas as Climate
Barometers

The impacts of the expanding atmospheric sponge are most viscerally observed in endorheic
basins—landlocked drainage systems that do not drain into the ocean. These basins, which
cover approximately one-fifth of the Earth's land surface, are inherently sensitive to the balance
between precipitation inflow and evaporative outflow. Because they lack an oceanic outlet, their
water levels serve as high-fidelity sensors for regional hydro-climatological shifts.

Recent satellite data from the Gravity Recovery and Climate Experiment (GRACE) mission
indicates a widespread and alarming decline in water storage across global endorheic regions.
Between 2002 and 2016, these basins lost approximately 106.3 Gigatonnes of water per
year, a rate of loss that is double that of the rest of the global landmass (excluding the major ice
sheets of Greenland and Antarctica). This massive reallocation of water has profound
implications for both regional stability and global sea-level rise.



The Endorheic-Exorheic Vapor Transfer

In a mass-conserved hydrosphere, the water lost from landlocked basins does not simply
disappear; it is reallocated. The expanding atmospheric sponge extracts this water via vapor
flux and transports it into the exorheic system—the network of rivers and atmospheres that
eventually discharge into the world’s oceans. Research suggests that this net endorheic water
deficit has contributed approximately 4 millimeters to global sea-level rise over a 14-year period.
This contribution matches the entire global groundwater consumption for the same period and
accounts for nearly 10% of the total observed sea-level rise during that timeframe.

inland seas as climate barometers
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The Collapse of the Aral Sea: A Thermodynamic
Autopsy

The desiccation of the Aral Sea remains the most stark warning of how anthropogenic
intervention and thermodynamic feedback loops can lead to total system collapse. Originally the
world's fourth-largest saline lake, the Aral Sea began to shrink in the 1960s after the Soviet
Union diverted its primary inflows, the Amu Darya and Syr Darya, to irrigate cotton and rice in
the surrounding desert. However, the initial human-caused decline was rapidly accelerated by
several positive feedback loops driven by the atmospheric sponge effect.

Feedback Mechanisms in Hyper-Desiccation

As the lake lost volume, it became shallower, which allowed solar radiation to heat the
remaining water more efficiently. This rise in Sea Surface Temperature (SST) significantly



increased the local VPD, which in turn accelerated the rate of evaporation. Furthermore, the
increasing salinity of the water led to vertical stratification, where a less-saline surface layer
heated up faster than the denser, saltier water below, creating a "thermal lid" that intensified
surface evaporation.

The desiccation also triggered an albedo feedback loop involving the surrounding mountain
glaciers. Salt and dust from the exposed Aral lakebed were carried by winds and deposited on
the glaciers of the Pamir and Tien Shan mountains. This dark coating increased the absorption
of solar radiation, causing the glaciers to melt at over twelve times their pre-diversion rate. While
this initially increased runoff, it has ultimately led to the long-term depletion of the "water towers"
that provide seasonal stability to the entire basin.
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By the early 2000s, the Aral Sea had lost 90% of its area and 75% of its depth. The regional
climate has been permanently altered, with summer temperatures now spiking 10°F hotter and
precipitation decreasing by 60% compared to the mid-20th century. This is a prime example of
the "drier in dry" paradigm, where the atmospheric sponge not only removes existing water
but also prevents the recovery of the system by maintaining a permanent state of extreme
evaporative demand.

Lake Urmia: The Struggle Between Management and Thirst

In northwestern Iran, Lake Urmia presents a modern parallel to the Aral Sea, currently existing
on the brink of total shrinkage. While climate change and prolonged droughts have played a
role, researchers have identified human mismanagement as the primary driver of the lake's
desiccation. The construction of dozens of dams and the establishment of thousands of illegal
deep wells for agricultural irrigation have diverted approximately 70% of the basin's renewable
water resources.



The Loss of Regional Cooling

One of the most significant, yet subtle, consequences of Lake Urmia’s decline is the loss of its
function as a local "cooling medium". Historically, the large surface area of the lake acted as
a thermal buffer, dampening seasonal temperature extremes and maintaining a higher local
relative humidity. As the lake surface vanished—shrinking by over 28% between 2000 and 2010
alone—this moderating effect was lost. The resulting sharp increase in local temperatures has
further elevated the VPD, creating a feedback loop where the desiccated environment becomes
even more "thirsty," making restoration efforts increasingly difficult.

Public Health and the Toxicity of the Sponge

The desiccation of hyper-saline lakes like Urmia transforms them into massive sources of toxic
dust. As the atmospheric sponge pulls the water away, it leaves behind a lakebed encrusted
with salt, heavy metals, and agricultural toxins. High winds then transport these particles into
neighboring urban centers, including Tabriz and Urmia, affecting millions of

residents.
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Modeling indicates that unless management strategies are radically shifted to prioritize inflow
over irrigation, the remainder of Lake Urmia will be converted into a permanent salt lake by
2025, with only a fraction of its northern portion remaining as shallow water.

The Great Salt Lake: Quantifying the Warming
Component

In the Western United States, the Great Salt Lake (GSL) provides a uniquely quantified look at
how the atmospheric sponge effect contributes to record-breaking environmental lows. In 2022,
the GSL reached its historic low level, an event that triggered widespread economic and
ecological concern for the State of Utah.

A landmark study from Portland State University (2025) utilized a model to isolate the individual
contributions of streamflow, precipitation, and evaporation to this record low. The findings
revealed that while human-caused water diversions and low streamflow were the dominant
drivers (accounting for approximately two-thirds of the total decline), the remaining one-third
was directly attributable to increased evaporation driven by warmer temperatures. Critically, the
researchers concluded that without the warming-induced increase in atmospheric thirst, the lake
would not have reached its record low in 2022, even given the existing water diversions.

The Aridification of the Wasatch Front

The desiccation of the GSL is part of a broader "aridification" of the regional climate. As the
atmosphere warms, its water-holding capacity increases, drying out soils and reducing the
runoff that feeds the lake's tributaries. This creates a negative feedback loop: a smaller lake
reduces moisture availability for local precipitation, which in turn reduces the snowfall that
replenishes the lake. Simulations show that if the lake were to disappear entirely, local
precipitation could decrease by as much as 50%, further cementing the region's transition to a
permanently drier state.
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Lake Chad: The Paradox of Hydroclimate Whiplash

Lake Chad, spanning Cameroon, Chad, Niger, and Nigeria, challenges the standard narrative
of shrinking lakes while providing evidence for the increasing volatility of the global water cycle.
While it is popularly believed that Lake Chad is disappearing, recent research indicates that the
lake’s volume has actually stabilized or increased since its historic low in the 1980s. However,
this "recovery" is a misnomer, as it represents a shift toward extreme hydroclimate
whiplash—rapid and dangerous swings between intense wet and dangerously dry periods.

Atmospheric Loading and Intense Precipitation

The mechanism driving this volatility is the atmospheric sponge. High temperatures in the Sahel
have intensified evaporation, loading the atmosphere with moisture. This moisture is then
released in concentrated, intense bursts rather than steady rainfall. In 2022, the Lake Chad
basin experienced its most significant flood event in 60 years, an event made 80 times more
likely by climate change. This strengthening of the hydrological cycle increases the risk of flash
floods that the region’s soil, hard-baked and impermeable from past droughts, cannot absorb.
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This volatility creates a unique form of insecurity. For the 40 million people living in the basin,
the unpredictability of the lake's size and the frequency of extreme events undermine livelihoods
in fishing and agriculture. The "bloom-and-burn" cycle—where overwatered vegetation grows
rapidly during a flood only to be overdried by a subsequent spike in VPD.

The Vegetation Feedback: Stomatal Regulation and
Global WUE

The impact of the expanding atmospheric sponge extends beyond open water bodies to the
global terrestrial biosphere. As VPD rises, plants face a "dual stress": they are subjected to
increased evaporative demand from the air while simultaneously facing limited soil moisture.

Stomatal Conductance and Carbon Starvation

Plants regulate their water loss through stomata—tiny pores on their leaves. In response to high
VVPD, most plants close their stomata to prevent hydraulic failure—the irreversible dehydration of
their internal water-transport systems. However, closing stomata also prevents the intake of
CO_2 for photosynthesis. This results in a "slowdown" of global vegetation Water Use Efficiency
(WUE) that has been observed since the year 2000.



THE VEGETATION FEEDBACK: STOMATAL REGULATION AND GLOBAL WUE
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The asymmetric effect of VPD—where it promotes water loss through transpiration but
suppresses carbon assimilation—offsets the potential benefits of CO_2 fertilization. Research
indicates that over 60% of the global land surface is experiencing increased evapotranspiration
due to rising VPD, leading to higher risks of forest mortality and reduced crop yields.

Geopolitical and Security Ramifications

The desiccation of inland seas and the intensification of the hydrological cycle are not merely
environmental issues; they are potent drivers of geopolitical instability. As the atmospheric
sponge redistributes water across the globe, it alters the economic and political baselines of
entire regions.

The Caspian Sea and Border Volatility

The Caspian Sea, the world’s largest endorheic basin, is currently losing water at a steady
annual rate of 6-7 cm. This decline poses a direct threat to the five riparian states: Azerbaijan,
Iran, Kazakhstan, Russia, and Turkmenistan. The "normal baselines" that define territorial
waters and fishery zones are physically shifting as the sea recedes. This creates the potential
for renewed border disputes as valuable oil and gas deposits effectively "move" relative to the
shoreline. Furthermore, the receding water has crippled major ports, forcing a reorganization of
regional maritime trade routes.

Carbon Emissions and Climate Feedback

A critical third-order insight from recent research is the role of desiccated inland seas as
significant carbon emitters. \When inland waters dry up, their exposed sediments release
CO_2 at rates far exceeding those of the water surface.
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Accounting for emissions from these dry inland waters increases global estimates of carbon
emissions from inland waters by approximately 0.12 Petagrams of Carbon per year, or about
6%. This suggests that the atmospheric sponge effect creates a self-reinforcing warming loop:
higher temperatures drive higher VPD, which desiccates inland waters, which then release more
carbon into the atmosphere, leading to further warming.
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Coda: The Imperative for Atmospheric-centric Water
Management

The expanding atmospheric sponge represents a major, under-reported systemic failure in the
Earth's current climate state. By shifting the focus from simple precipitation metrics to the
thermodynamic demand of Vapor Pressure Deficit, researchers can more accurately diagnose
the collapse of the world’s inland seas. The evidence from the Aral Sea, Lake Urmia, the Great
Salt Lake, and Lake Chad demonstrates that even if precipitation were to remain stable, the
escalating "thirst" of the atmosphere is sufficient to drive these critical ecosystems into states of
permanent desiccation or extreme volatility.

Future water management strategies must evolve beyond the 20th-century focus on supply and
infrastructure. Policymakers must account for the non-linear growth of the atmospheric sponge
by prioritizing the preservation of regional cooling media and drastically reducing water
consumption in arid continental interiors. Failure to address the atmospheric component of the
water cycle will result in the continued reallocation of landlocked water to the oceans, leading to
the dual disasters of regional desertification and accelerated global sea-level rise. The
atmospheric sponge is no longer a speculative risk; it is a fundamental reality of the
thermodynamics of a warming world, and its impacts are already being felt in the toxic dust,
disappearing shores, and erratic deluges of the global hinterlands.
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