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Lost Winters and Tropical Nights

Q Arjun Bhattacharyya 10 September 2026 Updated 11 Sept 856 views

Data Note: This analysis is based on forty years (1985-2024) of gridded
daily meteorological data from the India Meteorological Department
(IMD), examined across three distinct climate eras: Phase I (1985-

2000/04), Phase II (2001-2015), and Phase III (2016-2024).

The Creeping Shift Across the Valley
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When I was a student in Guwahati in the late 1980s, the city, and indeed
much of the Assam Valley, had a distinct, familiar rhythm. Winters meant
wrapping yourself in a warm Naga shawl as the dense, velvety cold mist
settling over the river spilled onto the land. A biting draft would rise
from the very ground beneath you, bringing a chill that set bones

shivering and teeth chattering.

As winter waned, those cold months were punctuated by gentle, steady
showers, locking a deep dampness into the soil that kept the land cool
well into spring. The short, rain-filled summers gave way to the heavy
monsoons. Days were certainly humid and sticky, but never the
sweltering, suffocating cauldron we know today. Back then, the lazy,
rhythmic sway of a hand fan (bisoni) was all one needed to see off the

warm afternoons and nights with relative nonchalance.

Yet, as a frequent visitor across Assam and the Northeast in the decades
that followed, I began to notice a subtle, uneasy shift. From Guwahati to
Shillong, conversations turned more and more to the weather. Familiar
complaints began echoing like a broken record: summers felt sticky long
before their time, winter arrived late and vanished early, and each

passing year felt inexplicably warmer than the last.

Today, that ecological balance feels thoroughly broken. Across
expanding towns and urban centres, summer nights feel like a relentless
heat chamber, while sudden, fierce downpours routinely turn streets and
alleys into rivers within forty-five minutes. Courtyards turn into flooded

moats, bringing widespread distress to residents across the valley.

Yet, if we place forty years of IMD meteorological records on the table,
an unexpected paradox emerges: the sky is actually delivering less total
water annually across the state than it did when I walked these streets

as a student.
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The Climate Paradox — What the Data Reveals

Guwahati serves as the clearest mirror for what is unfolding across the
region. To understand why the city and nearby areas like Jorabat are
drowning despite lower total rainfall, we must look past annual averages
and examine how the microclimate has evolved across three distinct

eras.

THE THREE PHASES OF REGIME SHIFT

1985-2004: PHASE I 2005-2009: PHASE II 2010-2024: PHASE

"THE BIG WET" "THE HINGE" "THE DRY PLATEAU"

+ Mean: 1,917 mm *+ Mean: 1,660 mm *+ Mean: 1,363 mm

* Year-to-Year o: 392 mm * Year-to-Year o: 452 mm + Year-to-Year o: 202 mm
» Heavy Days/yr: 1.70 « Heavy Days/yr: 0.48 + Heavy Days/yr: 0.53

1. Phase | (1985-2004): The Big Wet

This was the high-water baseline (~1,900 mm annual rain) regime. It
was abundant, damp and naturally variable (standard deviation o = 392
mm), oscillating reliably around a rich annual average without the wild
swings that would follow. Most of our legacy civic planning norms,
drainage capacities and societal expectations were set against this

wetter, cooler world.

2. Phase 11 (2005-2009): The Hinge
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The regime broke here. Mean annual rainfall dropped to 1,660 mm,
while year-to-year volatility peaked (standard deviation o = 452 mm,
with a coefficient of variation reaching 27.2%). The climate swung
violently between severe dry years (2006) and record wet years (2007)

as the regional water cycle lost its old equilibrium.

3. Phase 1l (2010-2024): The Dry Plateau

The sky settled into a permanently lower, drier baseline (~1,400 mm
mean rain). Crucially, Phase III isn't "wilder" despite the increasing
spate of sudden bursts of rain and flash floods. On the contrary, it is the
driest stretch in 40 years, with year-to-year variation cutting nearly in
half (standard deviation o0 = 202 mm). The regional grid receives less

total water overall, but delivers it in a fundamentally altered pattern.

4. Thermal Collapse: The Rise of Warm Nights & Loss of Winter Rain

Behind this lower rainfall baseline lies a drastic thermal transformation.

The Explosion in Tropical Warm Nights

Tropical Warm Nights (=25°C): These exploded from 2.1 days/year in
Phase I to 20.8 days/year in Phase III, culminating in a record peak of 37

days in 2024.

Where a sultry night was once a rare exception in the late 1980s,
overnight thermal stress has now become a defining feature of Assam’s
summers, heralding a nearly ten-fold surge that signals a fundamental
breakdown in temperature regulation. Our towns have lost much of their

nocturnal cooling mechanism.

The Disappearing Winter Buffer — 63% Decline
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Those gentle winter showers from my student days weren't just

nostalgia. They were a vital hydrological buffer for the entire state.

Winter precipitation (December to February) collapsed from 49 mm in
Phase I to just 18 mm in Phase III, an overall 63% decline in winter
rainfall. The standard deviation narrowed (£35 mm - *14 mm),
suggesting that dry winters have become a more permanent baseline

across Assam.

Depletion of winter moisture reduces the land's natural spring cooling,
allowing ground temperatures to climb rapidly long before the monsoon
arrives. With a weakened seasonal dampening blanket, the land now
enters spring with depleted soil moisture, leaving the area relatively

defenceless against premature summer heat.

5. Squeezed Sky: Rainfall Inequality & the Gini Coefficient

Most of us know the Gini coefficient as the famous economic tool used to
measure wealth inequality, where 0 means income is shared equally and

1 means a single billionaire holds everything.

Climate scientists use this same mathematical concept to measure
rainfall inequality: Is rain distributed evenly, or is all the water

concentrated on a few extreme days?

Naturally, a monsoon climate has a high baseline Gini. It is, by
definition, a seasonal climate where rain is concentrated into the

summer months rather than spread across the year.
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The alarming trend isn't just seasonal inequality, but intra-monsoon
concentration. Even within the monsoon season, the rain is becoming
hyper-concentrated into fewer, more violent spells. While total annual
rainfall volume declined, the daily Gini coefficient climbed steadily from
0.779 in Phase I to 0.809 in Phase III, reaching an all-time record of
~0.85 in 2024.

In plain terms: the sky has become unequal even during the wet months.
Longer dry gaps within the monsoon (up +15 days) are now broken by
sudden cloudburst-style events, dumping massive volumes of water in

brief, 45-minute windows onto paved landscapes.

Thermodynamics — Why the Valley Changed

This data points to a fundamental shift in local atmospheric physics,

rather than simply a failure of civic engineering.

THE THERMODYNAMIC CAUSAL CHAIN

[Deforestation & Paving] —> Loss of Tree Evapotranspiration

v

Energy shifts from LATENT HEAT (cooling) to SENSIBLE HEAT (warming)

v
Trapped Overnight Heat (Warm Nights) + Dry Soil (Lost Winter Buffer)

v
Hot Air Holds More Vapor (+7%/°C) —» Hyper-Concentrated Rain Bursts

v
Paved Surfaces (No Sponge) —— > Rapid Surface Runoff & Flash Floods

Latent vs. Sensible Heat: Nature’s Cooling Pump
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Trees act as natural swamp coolers.

To understand how trees cool a valley, we have to look below the
surface. Mature trees act as solar-powered, deep-earth water pumps.
Long before solar energy reaches the canopy, deep root systems tap into
moisture reserves buried metres down in the subsoil. This is water

completely hidden from the surface sun.

The tree draws this subterranean water up through its trunk and
releases it into the air through millions of microscopic pores on its
leaves. As this liquid water turns into vapour, it undergoes a physical
phase change. That phase change requires immense energy, which the

water draws directly from the surrounding air.

This is latent heat—the heat consumed to convert liquid water into
vapour without raising the air temperature. It is nature’s most efficient

atmospheric relief valve.

When forest canopies are thinned and paved over, the deep-water
cooling loop gets compromised. Without trees to draw up underground
moisture and convert solar energy into latent heat, incoming radiation
has nowhere to go. Instead of being safely absorbed by evaporating
water, the sun's energy is converted directly into sensible heat. This is
the raw, direct thermal energy that scorches the air and that we feel on

our skin.

Concrete, brick and asphalt absorb this unmitigated heat all day and
radiate it back into our homes all night, driving the observed rise in

warm nights.

The Lost Blanket and Hardened Sponge
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The Lost Blanket: Without tree canopy cooling and winter soil
moisture, the valley's thermal blanket has thinned. Because warmer air
holds more moisture, roughly 7% more water vapour per 1°C of
warming, the atmosphere acts like a thermal capacitor. It charges with
heat and holds moisture longer, until it suddenly discharges in short,

hyper-concentrated bursts.

The Hardened Sponge: When these bursts hit, they meet a landscape
that has lost its natural permeability. Urban wetlands (beels), natural
drainage channels and open soil catchments have steadily shrunk or
been concrete-lined. With low soil infiltration, surface runoff skyrockets,

turning brief cloudbursts into immediate flooding.

The Need for Re-Greening, Leaf by Leaf

Guwahati’s numbers reflect a reality now spreading across much of
Assam. Understanding this microclimate shift gives policy leaders,
urban planners and every citizen of Assam a clear, shared target: we

must cool our land from the ground up.

Grey infrastructure (drains and concrete culverts) manages water
volume, but green infrastructure (trees, wetlands and soil) manages
temperature and intensity. To restore Assam’s thermal blanket and
rebuild its sponge, while municipal engineering remains vital, it can be
powerfully complemented by citizen-led efforts for widespread tree

planting and microclimate stewardship.

1. Citizen Stewardship

Infrastructure engineering is important, but it requires a
complementary movement at the grassroots level for tree planting and

microclimate stewardship.
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Every household, school, panchayat, district administration and
neighbourhood association can join hands to plant and nurture native
canopy trees such as Ahaar, Krishnachura, Sonaru, Bakul and bamboo.
Restoring tree cover in our yards and lanes directly re-establishes local

evapotranspiration and can help cool nighttime temperatures.

2. Building 'Sponge Practices'

Urban water resilience begins at our doorsteps. Looking forward, new
residential developments and multi-storey apartment projects have a
prime opportunity to incorporate 'sponge' features directly into their
initial design, from permeable courtyard paving to built-in rooftop

rainwater recharge pits.

For existing homes and established apartment communities, simple, low-
cost steps can make a difference without requiring major construction
expenses. Directing rooftop drainpipes into garden beds, maintaining
green open patches and keeping boundary soils unpaved allows high-
intensity downpours to soak naturally into the ground before they spill

over and flood the streets.

A Shared Vision for Resilient Cities

True climate resilience is a shared journey. As government agencies
work to upgrade city drainage and road networks, citizens and urban
planners can rally alongside them to support comprehensive green

policies.
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Together, public administration and local communities can safeguard
vital hill slopes, conserve natural beel ecosystems and champion eco-
friendly design standards across every growing town in the state,
ensuring our rapid development goes hand in hand with environmental

cooling.

The region’s microclimate shift occurred gradually over forty years, tree
lost by tree, pavement added by pavement. Restoring our cool winters,
comfortable nights and flood resilience across the valley must now begin
the very same way: through a mass citizen-led effort, leaf by leaf,

neighbourhood by neighbourhood, across the entire state.

. . .
Three phases L EIg ht q U I nq Uenn la Standard meteorological framing: break 1985-2024 into equal 5-
year blocks, then read the regime shift in three phases.
1985-2884 - PHASE I 2005-2089 - PHASE II 2016-20824 - PHASE IIT
The Big Wet The Hinge The Dry Plateau
High-water baseline (~1.9 m). Abundant and already Mean falls; year-to-year swing peaks (dry 2006, wet Lower baseline (~1.4 m) with the tightest year-to-year
swingy — planning norms were set against this wetter 2007). The regime breaks here. spread. Less total water; delivery shifts lighter, not
world. wilder.
Mean annual Year-to-year o
Mean annual Year-to-year o 1,660 mm 452 mm Mean annual Year-to-year o
1,917 mm 392 mm n R 1,363 mm 202 mm
cv Heavy days / yr 27.2% 0.40 o Heavy days / yr
20.5% 1.70 14.8% 0.563

Guwahati didn't get wilder — it got smaller. Phase 111 is the driest and calmest stretch in 40 years (o 202 mm vs 392 mm in Phase I). Heavy/extreme days thin on this 0.25° cell; city gauges can
still catch local cloudbursts the grid smooths out.
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Eight quinguennia - mean annual rain  1SD
W Phase1 | Phase I |l Phase Il

1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2019 2020-2024

mm/ year

2,500

2.000

1,000

Falling rainfall, rising heat THE MATH BEHIND THE GRAPHIC

e M Phase] [ Phase Il [l Phase [II | Mean anpual T Phase | — Phase lll
Warming +0.65 °C
2,600 23.6
2500 first —lastblock 55 55 ANNUAL RAINFALL
2346
23.42 -554 mm
23.4 t=5.43 « p = 7.8e-06 : (< 0.0001)
Hof QOdds of this drep being random chance: 1in 142,000,
23.2 MEAN ANNUAL TEMPERATURE
1,500 +0.54 °C
23 t=-4.6 - p=05.9-05 - (< 0.0091)
0dds of this warming being random chance: 1 in 17,000.
1,000
22.8
500 6
224

I ] A
299037 g A o200

;uﬁ'zmq 1\)10'1"2’\

Page 11 of 14



Assam Times — assamtimes.org

Annual mean Tmax, Tmin and diurnal range, plus heat-stress day
stripes with early—late counts.

Heat-stress days - year by year

each cell is one year - colour intensity is relative within each row - right shows Phase [ — Phase III
means
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Colour saturation = relative frequency within each metric (not absolute days across rows)
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Wi nter I'ai nfal I bg p h ase Mean Dec—Feb (DJF) rainfall for each phase — the winter dry-down

across the three regimes.

PHASE I - 1985-2004 PHASE II - 20805-2009 PHASE ITI - 2010-2024
49.., 41... 18
35 mm - 2.6% of annual 138 mm - 2.5% of annual 14 mm - 1.3% of annual

Mean winter (DJF) rainfall by phase

mm per winter

50 49 mm

41 mm

40

a0

20

10

Phase [ Phase I1 Phase 111
1985-2004 2005-2009 2010-2024

Winter = December—February total rainfall, averaged over each Phase. DJF is a minor share of annual rain but a sensitive drying signal. Phase I — I11: -31 mm (-63%).

Arjun Bhattacharyya

The author is an IITian, an amateur student of socioeconomics, and a corporate
leader with over 25 years of experience in technology and innovation.

ON THIS DAY

NE culture programme in London from Monday

1 NDFB(S) cadre, 2 suspected linkman apprehended in Udalguri

Lady bank manager shot dead by miscreants
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7th pay commission to implement in Tripura

Girish Chandra Bhattacharjya remembered
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