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Executive Summary

This Research paper assesses how the strengthening 2026 El Nifio and human-caused global warming may interact to affect India’s natural and human systems.
The evidence base combines official climate monitoring and forecasts, India’s seasonal rainfall record, peer-reviewed research and international synthesis reports.
The analysis distinguishes observed facts from projections and mechanistic expectations all along the country.[21] The headline “warmest year 2026 is not yet an
established fact given by us. Copernicus reported that January-August 2026 ranked second-warmest globally behind 2024; August was jointly the warmest
August/month in its record, and September for the centurywas the second-warmest September. The full-year ranking will only be known after the year closes and
datasets are finalized for the running year 2026 [1,2].

Photo — 1 Illustrative photo-style composite created for this research paper. Al-generated not any documentary evidence of 2026.

A very strong El Nifio is developing in this current year i.e. 2026.[22] The World Meteorological Organization forecast a Nifio 3.4 anomaly near +3.7°C for October-
December 2026, peaking around December end; NOAA’s 8 October diagnostic judged a strong-to-very-strong event likely through January-March 2027 with more
than 83% probability of the heat effect of El Nifio is present. These are forecasts, not guarantees of a specific Indian weather outcome but will be around 70% true.
[34].
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Table — 1: Evidence and Interpretation —
Finding What the evidence says Interpretation
Jan-Aug 2026: second-warmest year-to-date; Aug +1.65°C and Sep [Very warm, but “warmest full year” is

+1.63°C vs 1850-1900 baseline. [1,2] unconfirmed.
Global temperature

IWMO forecast Nifio 3.4 near +3.7°C in Oct-Dec; NOAA gives
>83% chance of strong/very strong conditions through Jan-Mar

El Nifio High confidence in event persistence; local impacts
2027. [3,4] . -
remain probabilistic.
India monsoon 759.4 mm vs 868.6 mm normal; 87.4% of Meaningful national deficit with major regional
differences as some region face draught and some
LPA, about 12.6% below normal. [6,7]
heavy mansoon.
178 key reservoirs at about 70% of capacity on 24 Sep, below Lower buffer entering the post-monsoon/dry
76.62% 10-year average and 79% in 2025. [8] season.
\Water storage

Heat can reduce crop and livestock productivity; Indian multi-city |Risk depends on exposure, timing, humidity,
evidence links defined heat waves to higher daily mortality irrigation, health protection and adaptive capacity.
especially Rice. [9,10]

Food and health

“El Nifio” refers to anomalously warm sea-surface temperatures in the central and eastern equatorial Pacific coupled with atmospheric circulation
changes. “Extreme heat” is not simply a high maximum temperature: duration, humid heat, warm nights, wind, radiant heat and physical workload
determine biological and occupational stress. “LPA” means long-period average. Crop impacts are stage-specific; the same temperature can have different
consequences at seedling, flowering and grain-filling stages.

Key Words — El Nifio, Extreme heat, long-period average, analysis, distinguishes, observed facts projections, duration, humid heat, warm nights, wind,
radiant heat, physical workload

Abbreviation’s —

NOAA’s - National Oceanic and Atmospheric Administration
LPA - Long Period Average

RONI - Relative Oceanic Nifio Index
ENSO - El Nifio—Southern Oscillation

10D - Indian Ocean Dipole

IMD - Indian Metrological Department
FAO - Food and Agriculture Organization
WMO - World Meteorological Organization
VPD - Vapor Pressure Deficit

WBGT - Wet-Bulb Globe Temperature

MJO - Madden-Julian Oscillation

cwc - Central Water Commission

Introduction to Global temperature and the 2026 El Nifio signal.

The world enters late 2026 now with unusually high, ocean and land temperatures. Global warming from greenhouse gases raises the baseline probability
of hot extremes. EI Nifio is a natural coupled ocean-atmosphere fluctuation that redistributes heat in the climate system and alters circulation; it does not



International Journal of Research Publication and Reviews, Vol 7, Issue 11, pp 1011-1027 November, 2026

1013

replace the role of long-term human-caused warming. When the two coincide, the probability of global temperature records and regional climate anomalies

increases [2,4,5].

El Nifio strengthened in 2026; further intensification was forecast
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Figure 1. Reported Nifio 3.4 anomaly values and WMO forecast. Observations and forecast are shown separately; the line is not a complete monthly time

series. Source: WMO update of October 2026.

WMO'’s October update reported Nifio 3.4 anomalies rising from +1.6°C in June to +2.5°C in August and forecast a seasonal average near +3.7°C for

October-December. It described the event as potentially among the strongest since at least 1950’s Nifio [4]. NOAA’s on 8 October diagnostic reported
+2.1°C in Nifio-3.4 in September and estimated an 83% chance of a historic-strength event during October-December under its Relative Oceanic Nifio
Index (RONI) classification [3]. These numbers use different months and/or index conventions, so they should not be treated as identical measurements

all over the globe.

Indicator (as of 29 Oct 2026)

Status

Confidence / caveat

Global annual ranking

Jan-Aug 2026 was second-warmest year-to-
date; Aug joint warmest and Sep second-
warmest for their months. [1,2]

High for those reported periods; full-year
ranking pending.

ENSO status

El Nifio Advisory; strengthening. [3]

Observed ocean-atmosphere state.

Oct-Dec Nifio 3.4

WMO forecast approximately +3.7°C. [4]

Seasonal forecast; actual peak may differ.

Persistence into early 2027

>83% chance strong-to-very-strong through
Jan-Mar 2027 in NOAA outlook; WMO near-
100% persistence through Feb 2027. [3,4]

Consensus outlook, not certainty about Indian
impacts.

Long-term warming context

WMO’s 2026-2030 outlook: annual global
temperature likely 1.3-1.9°C above 1850-1900;
86% chance at least one year beats 2024. [5]

Multi-year outlook; not a prediction that 2026
itself will be the warmest.

Why EI Nifio can raise heat risk

El Nifio changes tropical convection and atmospheric circulation; the resulting tele-connections can suppress rainfall in some regions and favor heavy

warmth in others. The timing matters: a strong event in late 2026 may affect global temperatures badly and India’s post-monsoon/winter patterns, while
its influence on the next pre-monsoon heat season will depend on how quickly the event decays the after effects, the Indian Ocean Dipole (I0OD), land
moisture, snow cover and regional circulation remains [3,4,11]. The climate signal therefore supports early preparation, not deterministic statements that
every Indian region will be hot, wet, cold or dry.
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India’s observed 2026 climate: monsoon and temperature context

The strongest India-specific observed signal available by this report’s cut-off is the completed southwest monsoon deficit. IMD’s forecast was for below-
normal rainfall: 92% of LPA in April updated to 90% in late May. The season ended at approximately 759.4 mm against 868.6 mm normal, or 87.4% of
LPA; IMD-linked reporting described it as the fourth-lowest monsoon since 2001 and 13th-lowest since 1901 [6,7].

India’s 2026 southwest monsoon rainfall
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Figure 2. India’s observed June-September 2026 rainfall compared with the long-period average. IMD’s final release reports 759.4 mm; 759.5 mm, a 0.1
mm reporting/rounding difference.

Table — 2: Region, Time and indications of rainfall anomaly

Reported rainfall anomaly |What it indicates

une 2026, all India -35.4% Severe early-season shortfall; 70% of districts reportedly in deficit all
over India. [7,8]

National rebound did not remove regional inequality; 47% of districts
. still had deficient or large-deficient rainfall as of early August. [7]
July 2026, all India IAbout +1%
lAugust 2026, all India -16.3% Deficit returned in a critical monsoon month. [8]
1-28 September 2026 -5% Late-season rainfall was also below normal. [8]
East and northeast India IApprox. -25% to -26% IAmong the most rainfall-deficient broad regions. [8,19]
South peninsular India IApprox. -24% High concern for rainfall-dependent agriculture and reservoirs. [8,19]
Northwest / central India IApprox. -6% / -3% Smaller national-scale deficits, but district-level impacts vary. [19]
District footprint 282 districts; over 38% of  |A national average masks local drought and wet pockets. [19]
India’s area reportedly
received deficient rainfall

India’s annual temperature record also matters. IMD’s 2025 climate statement reported the all-India annual mean temperature 0.28°C above the 1991-
2020 normal, the eighth-warmest year since 1901; 2024 remained India’s warmest year in that record, at +0.65°C till now[13]. Those historical
observations establish a warming context but do not by themselves establish India’s final 2026 annual anomaly.
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How heat and low rainfall combine to become compound risk

Heat and drought reinforce one another through the land-atmosphere system. Hotter air raises the evaporative demand; depleted soil moisture, reduces
transpiration and can cause more incoming energy to heat the land surface. Stressed vegetation closes its stomata to conserve water, reduces carbon
uptake and evaporative cooling. A dry landscape can therefore become hotter, raising stress on plants, water, animals and people. These are established
physical mechanisms; their local magnitude requires local data from us and then can be calculated.

A hot day after adequate rainfall is not equivalent to the same hot day after a long dry spell of summer. Soil moisture may be low, reservoirs may be
depleted, crop stages may be vulnerable, night temperatures may prevent recovery, and workers may have limited access to shade or safe water are all
the effects of a dry hot winter season. The FAO-WMO review defines extreme heat as prolonged periods when day- and night-time conditions exceed
normal ranges enough to cause physiological stress, and emphasizes that heat compounds drought, wildfire risk and agricultural stress towards the hotter
side [9].

From climate drivers to compound risk: an evidence-informed conceptual model

Human-caused warming Strong El Nifio Indian Ocean Dipole, MJO,
raises baseline heat shifts circulation and heat monsoon systems modify outcom

w

Higher daytime/night-time Rainfall deficits and Compound hot-dry stress;
heat load » longer dry spells » fire, crop and water risks
Vegetation, crops, People: health, work,
livestock and wildlife food and water security

Arrows indicate plausible pathways; local impacts depend on exposure, soils, infrastructure and adaptation.
Figure 3. Evidence-informed conceptual pathway from climate drivers to sectoral impacts. The diagram depicts mechanisms, not a deterministic forecast.

Table — 3: Risk Chain with downstream effects to monitor —

Near-term signal Potential downstream effect What to monitor
|Atmosphere — land High temperatures + rainfall deficit ~ [High vapor-pressure deficit, faster soil [Max/min temperature, humidity,
drying, canopy stress I\VPD, soil moisture
Dry topsoil around Poor emergence, flower abortion, Crop stage, root-zone moisture,
sowing/flowering/grain fill shriveled grain, lower yield irrigation turns
ILand — crops
Watershed — reservoir Rainfall deficit + high evaporation + [Lower live storage, constrained Catchment rainfall, storage, inflow,
demand drinking/irrigation releases groundwater
Vegetation — wildlife Reduced forage and water points Heat stress, changed activity, habitat |Waterhole availability, animal
compression, conflict condition, fire risk
Hot days and nights, outdoor work  [Heat illness, cardiovascular/renal Heat index/WBGT, ambulance data,
stress, lower work capacity lexcess mortality

IHeat — people

The 10D is especially important in 2026 as a positive 10D can, in some circumstances, partly offset El Nifio’s tendency to weaken the Indian monsoon
at the national scale; however, the combined effect is region-dependent and time-dependent. The MJO, monsoon depressions and internal variability can
reshape the local rainfall distributions. Recent India-focused studies emphasize that ENSO, 10D and MJO interactions remain complex and are not
reducible to a single “El Nifio equals drought” rule [17,18].
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Effects of this change in climate on vegetation, forests, wildlife and Whole Ecosystem

For vegetation, risk is often governed by the intersection of heat, moisture deficit and phenology rather than heat alone. High vapor-pressure deficit
increases atmospheric demand for water; when roots cannot supply it, plants reduce stomatal conductance, photosynthesis falls, leaves may senesce
earlier, and growth or reproduction can be curtailed. In forests and shrub lands, heat and dryness can elevate fire weather, while repeated stress can reduce
regeneration and alter species composition. Not all species respond alike: deep-rooted trees, drought-adapted scrub, irrigated green spaces and shallow-
rooted seasonal vegetation can experience very different outcomes. Our 2026 study on compound dry-hot extremes across India reported nonlinear
amplification of vegetation and drought risk and found rainfall deficits to dominate vegetation stress across much of the country [15]. This supports
monitoring combined heat and dryness indices rather than interpreting temperature anomalies in isolation. It does not mean that every Indian ecosystem,
experienced damage in 2026; site-level remote sensing and field validation are needed.

Photo — 2: Illustrative Al-generated wildlife scene showing animals gathering at a shrinking water source. It is not an observation of a named reserve or
species event.

Likely pathways include reduced access to water, poorer forage quality, thermal stress, changes in daily activity, greater travel distance to water, and
concentration of animals scared at remaining water points. For aquatic organisms, warmer water holds less dissolved oxygen, and damaged reefs [26]
while low flows and concentrated pollutants can compound stress. Pollinators and other invertebrates may show altered activity and reproduction; natural
rain matters for natural vegetation and crop pollination. These are biologically plausible and supported by wider evidence, but India’s systematic
monitoring of wildlife heat morbidity and mortality remains sparse [16].

Table — 4: Receptor with Stress and Evidences —

High evaporative demand; stomatal closure; Established process; actual 2026 impacts need
reduced growth; mortality risk during prolonged satellite and plot data.

Trees and shrubs
! hot-dry conditions

Grasslands /

Reduced biomass and forage quality; delayed

Strong mechanistic support; local rain timing is

rangelands regrowth after rain decisive.
Thermal limits on activity, foraging and Evidence base growing; species and landscape
reproduction; altered plant-pollinator timin specificity high.

Pollinators P plant-p g P ty hig

Mammals and birds

Dehydration, heat avoidance, changed
breeding/feeding time, crowding at water points

Impacts plausible; India-wide event-
attributable mortality data limited.
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Ecological receptor

Likely stress mechanism

Evidence status / caution

Freshwater biota

Warmer water, reduced dissolved oxygen under
low-flow conditions, poor water quality
concentration

Established chemistry/ecology; site-specific
monitoring necessary.

Fire-prone landscapes

Dry fuels and hot/windy conditions raise ignition
and spread potential

Risk is weather- and fuel-dependent; not all
dry areas burn.

Crops, livestock and food security

Agriculture is exposed through both heat and rainfall always. Heat can shorten crop development especially in other seasons, increase respiration, reduce
pollen viability, disrupt flowering and grain filling, and raise irrigation demand. Soil-water stress restricts nutrient uptake and emergence and Timing is
crucial: a brief hot spell during a sensitive reproductive window can do more damage than a higher seasonal mean outside that window. Rice, wheat,
maize, pulses, oilseeds, vegetables and fruit trees therefore need crop- and stage-specific advisories for water especially.

Global meta-analysis: average crop-yield response to warming

Maize A I

Soybean A I

Wheat A

Rice +

12907

Error bars are reported + values;

global , not India-specific predictions.

-12.5

-10.0 -7.5 -5.0

-2.5

0.0 25

Estimated change in annual yield per +1°C warming (%)

Figure 4. Global meta-analysis of crop yield changes per +1°C warming. Bars are central estimates; whiskers show reported + values. These are global
averages, not predictions for Indian farms. Source: FAO-WMO 2026 [9].

Table — 5: Crops with Sensitivity and implication planning —

Crop / system Documented sensitivity or observed example Planning implication for India
FAO-WMO review reports that 2022 heat affected crops
in over one-third of Indian states; wheat yields were N . .
Wheat . Protect grain filling and adjust sowing
reduced by an estimated 9-34% across affected ) .
. date/variety where locally validated; track
cases/locations. [9] . .
hot nights as well as maxima.
Global meta-analysis estimates -1.2% +5.2% annual yield | Flowering heat and irrigation interruptions
Rice per +1°C warming; this large uncertainty does not imply can be critical; protect water delivery and
rice is heat-safe. [9] stage-specific forecasts.
Global estimate -7.5% +5.3% per +1°C; heat and water Use drought/heat-tolerant varieties only after
Maize stress can reduce pollination and kernel set. [9] local trials; prioritize moisture at
tasselling/silking.
Global soybean estimate -6.8% +5.9% per Heat timing and soil moisture can determine
. flowering and pod set; avoid generalizing
Soybean / oilseeds +1°C. [9] . .
national estimates.
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2022 Indian case evidence included poor pod set in Targeted shade, mulch, irrigation,

chickpea, vegetable growth loss and fruit sunburn/drop; windbreaks and pest surveillance may help,
Pulses / vegetables / P 9 9 P - p_ yhew
fruit some affected vegetables recorded losses up to 50%. [9] but feasibility varies.

FAO-WMO synthesis reports most livestock species show

negative productivity responses above about 25°C; .

g . P . Y resp . Shade, air movement, clean water, altered
species, humidity, breed and housing change thresholds. . L .
. feeding/milking time, veterinary
Livestock / poultry [9] .
surveillance.

The global yield-response meta-analysis is not a direct forecast of losses for India in 2026. It averages across crops, climates, management and warming
pathways; uncertainty is wide, particularly for rice and soybean. Likewise, the 9-34% wheat impact range refers to affected 2022 cases, not a nationally
representative estimate for 2026. Yield outcomes also depend on input prices, irrigation, and pressure, cultivar choice, sowing time, harvested area and
policy buffers.

Operational actions which are too important we are proposing

e Translate 7-14 day weather forecasts into crop-stage messages through Government Krishi Vigyan Kendras, state agriculture departments, extension
networks and local-language channels.

* Prioritize protective irrigation at sensitive stages and repair delivery losses; where water is limited, allocate using crop stage and local water budgets
rather than crop identity alone.

* Expand seed access, contingency crop plans, fodder banks and veterinary hot-weather protocols before the next pre-monsoon period.

Water resources, groundwater and river systems

A weak monsoon creates a hydrological risk that can persist after rainfall resumes and increase the stress on existing water sources. Reservoir storage
depends on rain, catchment-specific inflow, initial storage, releases, evaporation and demand; rainfall totals alone do not reveal how much water remains
available at Gambhir dam or Undasa Talab aquifer. Lower storage also affects hydropower, irrigation scheduling, urban supply and the ability to maintain
environmental flows especially of Gambhir dam Ujjain.

Storage in 178 monitored reservoirs was below recent benchmarks
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Figure 5. Live storage in 178 monitored reservoirs compared with the same-period 10-year average and 2025 value. Source: CWC data reported 28
September 2026 [8].
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Table — 6: Water indicator with Relevance

\Water indicator

2026 till Late September

Relevance

178 key reservoirs nationwide IAbout 70% of capacity Below the reported 10-year same-period average of|
76.62% and 2025 level of 79%. [8]

Southern reservoirs IAbout 50% capacity ICompared with 87.25% at the same point in 2025;
concerns for southern states. [8]

Northern reservoirs IAbout 62% capacity Down from 92.3% at the same point in 2025. [8]

\Western reservoirs IAbout 84.6% capacity Lower than 95.79% a year earlier, but above several
other regions. [8]

Central reservoirs IAbout 85.6% capacity ICompared with 91.9% in 2025. [8]

The CWC snapshot should be treated as a dated national dashboard, not a forecast of a future supply failure. Regionally, water access will depend on
local reservoirs, groundwater levels, water quality, inter-basin infrastructure, demand management and post-monsoon rainfall. Groundwater buffers a
poor monsoon but excessive pumping can defer and deepen shortages. In rivers, low flows may increase concentration of pollutants and water temperature;
this matters for aquatic ecology, irrigation and drinking-water treatment and supply.

Water security measures what we can do for water —

Publish weekly, basin-specific updates that combine rainfall, storage, groundwater, inflow forecasts, and drinking-water demand and crop

requirements.

Use adaptive reservoir operations: protect essential drinking-water and ecological-flow requirements, and then plan irrigation allocation

transparently around probable inflows.

Expand demand-side measures: leakage reduction, repair of minor irrigation, soil-moisture conservation, and micro-irrigation where appropriate,
crop diversification and reuse of treated wastewater for non-potable uses.

Maintain water quality surveillance during low-flow and high-temperature periods; monitor microbial risk, dissolved oxygen and contaminants

alongside quantity.

People, health, work and inequality in El Nifio hazards —

Heat exposure is a public-health hazard as well as a meteorological event especially for the older ones. It can cause heat exhaustion and heatstroke, worsen
cardiovascular, renal, respiratory and metabolic disease, affect pregnancy outcomes and raise accident risk. Warm nights restrict physiological recovery,
while humidity reduces evaporative cooling. Indoor exposure matters: poorly ventilated top-floor rooms and heat-retaining urban neighborhoods can
remain dangerously hot long even after sunset [10,11].

Table — 7: Indicator, Estimations and Interpretations —

Evidence / indicator

Estimate or status

How it should be interpreted

India 10-city study, 2008-2019

lAmong about 3.6 million deaths, a defined
heatwave (2 consecutive days above the 97th
temperature percentile) was associated with a
14.7% increase in daily mortality (95% CI 10.3-
19.3). [10]

Peer-reviewed association across 10 cities; not a
national 2026 death count.

IJAnnual heatwave-attributable deaths
in same study

IAbout 1,116 per year (95% CI 861-1,361) under
the study’s principal definition. [10]

Depends on heatwave definition, mortality
completeness and model assumptions.

IWHO global heat burden

IApprox. 489,000 heat-related deaths/year estimated
for 2000-2019 globally; 45% in

lAsia. [11]

Global estimate, not attributable to India or 2026
alone.
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Evidence / indicator Estimate or status

How it should be interpreted

India heat-governance coverage (Oct
2026 report)

Heat Action Plans reported for 23 states, 195
districts and 64 cities; heatwaves notified as a
natural disaster in Aug 2026. [12]

Policy reach is not evidence by itself that health
loutcomes improved.

\Work-rest, shade, water, acclimatization and
enforcement are essential; exposure is socially
unequal.

Outdoor work in agriculture, construction,
transport, waste collection and informal services

Occupational exposure
- > ican create high metabolic heat load. [11,12]

Risk is shaped by physiological susceptibility and the conditions under which people live and work. Older adults, infants, pregnant women, people with
chronic disease, outdoor and industrial workers, people without reliable water or electricity, residents of dense informal settlements, and people in remote
areas with weak health-service access can face direct disproportionate harm. A national heat warning is most effective when linked to locality-specific
thresholds, clinical readiness, workplace changes and communication people can act on [11, 12, 25].

Practical public-health response what we can do —

Activate locally calibrated heat-health warning levels; connect forecast thresholds to hospital staffing, ambulance readiness, cooling spaces,
drinking-water points and worker protections.

Track daily emergency visits, heat illness, and excess all-cause mortality and workplace incidents; disaggregate by age, sex, occupation and
neighborhood when privacy-protective data permit.

Use early morning/evening schedules for heavy outdoor work during alerts; provide paid rest breaks, shade, oral rehydration where appropriate,
accessible drinking water and acclimatization for new workers.

Reduce indoor heat by improving shade, ventilation, reflective roofs, urban trees and access to cooling; target low-income and high-risk households

first.

Viewpoint A

Table — 8: Competing viewpoints, attribution and uncertainty of EI Nifio 2026 —

Viewpoint B / qualification

Synthesis

Does EI Nifio always mean a weak
Indian monsoon?

El Nifio is generally associated
ith weaker all-India summer
monsoon rainfall; it can suppress

monsoon circulation. [14]

IThe historical relation is not
deterministic: IMD notes that
lamong 16 El Nifio years since 1950,
7 had below-normal monsoon
rainfall. Positive 10D and
intraseasonal systems can modify
outcomes. [14,17,18]

Use probabilities and regional
forecasts, not a one-to-one rule.

IWill 2026 be the warmest year?

El Nifio is unusually strong, global

monthly records are being

lapproached, and 2026 is second-
armest through August. [1-4]

l/Annual averages are incomplete
until December; year-to-date rank
ican change with late-year anomalies
and dataset choice.

Describe 2026 as exceptionally
lwarm and at risk of a record, not
la confirmed record.

Is climate change the cause of the
monsoon deficit?

Long-term warming and El Nifio
alter the background conditions
land circulation risks.

One season’s national rainfall
deficit cannot be attributed to a
single driver without formal
attribution; monsoon depressions,
MJO, 10D, land-atmosphere
feedbacks and random variability
matter. [15]

El Nifio is a major contributor
reported by Indian agencies, but

it is not an exclusive explanation.

IWill a national rainfall deficit
cause nationwide crop loss?

Deficient rainfall raises moisture
stress, lowers soil moisture and
may reduce storage. [7]

Spatial rainfall, canal access,
groundwater, crop choice, timing
and reserves vary. The government
reported no evidence at one mid-
season point of a nationwide food-
grain-production impact. [8]

IAssess district/crop-level
loutcomes after harvest; avoid
premature national yield claims.
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Viewpoint A

Viewpoint B / qualification Synthesis

Heat and dry periods plausibly
reduce water/forage availability
land can alter behaviour. [16]

India lacks consistent, cross-taxon [Treat specific species impacts as
urveillance for heat-related wildlife[risk pathways unless

morbidity, mortality and documented by field monitoring.

reproductive outcomes.

Are wildlife impacts measurable
in 2026?

Attribution framework

This paper uses three layers of causation. First, long-term anthropogenic warming raises the probability and intensity of hot extremes. Second, El Nifio
and 10D change seasonal circulation and rainfall probabilities and the third, local exposure and vulnerability determine impacts. It is legitimate to say
that El Nifio strengthened during the 2026 monsoon and the monsoon was deficient; estimating the precise fraction of the rainfall deficit attributable to
El Nifio requires a formal attribution design with counterfactual model experiments. Similarly, a predicted yield loss or mortality burden should not be
reported as an observed 2026 outcome.

Table — 9: Scenario framing for Nov 2026-June 2027

Climate configuration

Potential risk

Decision posture

IA. EI Nifio persists; 10D fades

Warm Pacific continues; less
Indian Ocean offset

Elevated risk of dry spells, heat
land high water demand in
lexposed regions

Conserve water; prepare
contingency crop and heat
plans.

B. El Nifio persists; positive
10D remains influential

Ocean drivers partly counteract
one another regionally

Uneven rainfall: relief in some
regions, deficits or extreme
rainfall elsewhere

Use basin/district forecasts;
avoid national averages as
local instructions.

C. El Nifio decays earlier than
forecast

Seasonal circulation evolves
sooner

ISome seasonal risks may
moderate, but warming and

Maintain no-regret measures;
update actions as observations

low storage remain

change.

These are planning scenarios, not probability-ranked predictions. The useful policy question is

which actions remain beneficial across all plausible

outcomes. Better monitoring, safe water, heat-health response and crop-specific advisories are robust choices in every scenario.

Priority actions and implementation matrix

The best response is anticipatory and multi-sectoral. A climate forecast becomes valuable when institutions convert it into decisions about seed, water,
work, health services, wildlife management and ecosystem protection. Preparedness should be risk-based and locally differentiated rather than triggered

only by a single national temperature or rainfall number.

Table — 10: Time, action and performance —

Priority action

Useful performance indicator

Update seasonal outlooks; map reservoir and
groundwater stress; share dry-spell and post-

Next 2-6 weeks . .
monsoon rainfall scenarios.

Weekly public dashboard by
basin/district; forecast verification.

Issue district/crop-specific contingency
advisories; assess seed stocks; plan irrigation

Before Rabi sowin
g turns and water budgets.

IAdvisories delivered by crop stage; seed
land fodder availability.

Update Heat Action Plans with health
surveillance, work-rest rules, water points,

Before next pre-monsoon heat .
P cooling spaces and local thresholds.

iseason

IAlert-to-action time; heat illness and
lexcess mortality indicators.

Prioritize drinking water and ecosystem needs;
protect livestock; manage waterholes and wildlife

During hot/dry episodes
g yep conflict safely.

Days of supply; livestock morbidity;
conflict incidents; habitat/waterhole
checks.
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Priority action

Useful performance indicator

Scale climate-resilient seeds, soil moisture Measured yield stability, groundwater
1-3 years conservation, aquifer budgets, urban shade and  [trends, heat exposure reduction.
heat-resilient housing.
Invest in attribution, ecological monitoring and  [Open harmonised datasets; peer-reviewed
. local evaluation of heat interventions. evaluations; data completeness.
Ongoing

Design principles we should follow

Localize without over claiming: an all-India forecast should be the beginning of a state/district decision process, not the final answer.

Protect the most exposed first: irrigation access, housing quality, work conditions and healthcare determine who can respond to the same climate

hazard.

Avoid maladaptation: groundwater-intensive cropping can solve one season’s problem while increasing future drought risk; new reservoirs cannot
substitute for catchment management and demand efficiency.

Evaluate outcomes: measure deaths, morbidity, yield stability, water-service reliability and ecological condition, not only plan coverage or warnings

issued.

Table — 11: Unanswered questions and research agenda

Why it matters

Recommended method / data

Final 2026 national and regional
temperature anomaly

partial-year data.

IThe record-year claim cannot be resolved with

Reanalyse full-year IMD/Copernicus series after
calendar close; report dataset/baseline sensitivity.

IAttribution of monsoon deficit to ENSO
\vs IOD/MJO

Supports stronger seasonal forecast interpretation
land policy confidence.

ICounterfactual ensembles, observed circulation
diagnostics and sub-seasonal event attribution.

Crop-level 2026 outcomes

Seasonal rainfall does not map directly onto yield
loss.

District and crop-cutting data joined to heat timing,
soil moisture, irrigation and pest records.

Groundwater response to deficient
monsoon

Groundwater can buffer supply now but elevate
future depletion risk.

Monitoring wells, abstraction data, aquifer budgets
land recharge estimates by block.

ildlife thermal stress and mortality

Current evidence is uneven; impacts can be missed
until populations decline.

Standardised carcass/morbidity reporting,
waterhole monitoring, camera traps and ecological
covariates.

Causal evaluation of Heat Action Plans

Coverage does not prove mortality or illness
reductions.

Quasi-experimental evaluation, pre-registered
indicators, hospital and excess-mortality series.

Compound risk in informal settlements
land workplaces

Indoor heat, water access and occupational
lexposure are under-represented in broad averages.

Neighborhood-level temperature/humidity, housing
surveys, WBGT, worker time-use and health
outcomes.

Conclusion with Five most important insights

2026 is exceptionally warm, but a “warmest year” label is premature. The latest verified ranking covers only part of the year; month-level records
are not the same as a final annual ranking.

The strongest India-specific observed signal is the weak 2026 monsoon. About 759.4 mm of rainfall was recorded against 868.6 mm normal,
with severe regional disparities and a lower reservoir buffer than recent benchmarks.

El Nifio elevates risk but does not determine every local outcome. 10D, MJO, monsoon depressions, land-atmosphere feedbacks and local water
management can offset or amplify impacts at different times and places.
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Compound heat and water stress can cascade across vegetation, crops, livestock, wildlife and people. A single national temperature average is
inadequate: crop stage, night heat, soil moisture, reservoir storage and exposure conditions matter.

Prepare around robust actions and evaluate outcomes. District-specific early warning, heat-health services, water allocation, crop advisories,
wildlife monitoring and transparent indicators are more useful than treating forecasts as certainties.

The defensible conclusion is not that 2026 has already become the warmest year or that all of India will experience uniform drought or heat. It is that
exceptionally warm global conditions, a rapidly strengthening EI Nifio and a deficient Indian monsoon have combined to raise the odds of high-impact
hot and water-stressed conditions. Uncertainty about specific regional outcomes strengthens the case for adaptive monitoring and no-regret preparation;
it does not justify waiting for certainty.
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