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INTRODUCTION

Overview 
By Shilpi Srivastava, Research Fellow, Institute of Development Studies (IDS), UK 

 
n recent years, we have seen a 

rapid acceleration in the pace of 

climate change with extreme 

weather events becoming more 

frequent and intense across the 

world. In many instances, some of 

these events exceeded historical 

norms and/or model projections 

(UNDRR 2024).  

In South Asia, floods devastated 

regions across Afghanistan, India, 

Nepal, Pakistan and Bangladesh 

during the 2024 monsoon period. In 

some places, these events were 

interspersed by cyclones and storms. 

For example, several parts of North-

Western India were in the grip of 

extreme rainfall and floods. The 

impact was further compounded by 

the incidence of cyclone Asna which 

scientists described as ‘rare’ since 

cyclones are not typical of the 

monsoon period (Choudhury 2024).  

This is the ‘new normal’ of our global 

climate system as it becomes more 

variable and volatile with the 

incidence of climate extremes. 

However, there remain considerable 

uncertainties about the impact of 

such complex events (Mishra et al. 

2024), especially when they strike in 

areas with no prior historical record 

of occurrence (such as floods in 

drought-prone areas) or at a time 

when they have not occurred before 

(early onset of heatwaves during 

spring in South Asia) (Srivastava et 

al. forthcoming).  

In parallel, we are also witnessing a 

co-occurrence of multiple extremes 

(which are increasingly becoming co-

located by way of being closely 

timed (such as droughts followed by 

floods) or co-occurring (such as 

droughts, heatwaves and wildfires). 

This is what we have called co-

located hazards in the “Anticipating 

Futures: Forecasting and Climate 

Preparedness for Co-located 

Hazards in India” project 

(ANTICIPATE, funded by the British 

Academy) which hosts this Special 

Issue in collaboration with AIDMI. 

The project examined how different 

actors forecast and prepare for such 

co-located hazards under conditions 

of climatic uncertainty, and whether 

and how these practices can be 

integrated for building 

preparedness. 

These extreme events indicate a shift 

away from what we may be familiar 

with towards uncertainty where the 

incidence, impact and scale of these 

events are difficult to predict 

accurately. Unlike risk where we 

know the odds and the probabilities 

can be calculated (cf. Wynne 1992), 

uncertainty is where one does not 

know the odds and probabilities 

cannot be calculated.  

In our project, we argue that climate 

extremes have ushered us into a 

world of radical uncertainty where 

the past is no longer a good guide for 

the future (Srivastava et al. 2021). In 

the project, we have conceptualised 

this radical uncertainty in two ways: 

first, the lack of prior knowledge 

which limits coping/adaptation; 

second, the experience of high 

volatility which is just not ecological 

(caused by hazards or extremes) but its 

integration with other drivers 

including social arrangements (caste, 

class, gender, sexuality, ethnicity, 

ability) and political drivers (market 

forces, governance arrangements, 

etc.), which often tend to make the 

outcomes more uncertain for 

vulnerable communities on the 

frontline (Mehta et al. 2022).  

The contributions in this volume 

bring out the multiple ways in which 

climate extremes shape uncertainties 

for various actors from climate 

scientists to the local communities on 

the ground. The first few articles 

highlight the complexities of 

forecasting such extremes and their 

communication. These are followed 

by a set of articles from different 

parts of the country which bring out 

the every day and socially 

differentiated experiences of local 

communities with floods, droughts, 

heatwaves and landslides. They 

underline how the most vulnerable 

groups (women and landless 

communities) are bearing the brunt 

of these climate shocks and stressors 

and how the slow impacts generally 

remain hidden from the policy gaze. 

The contributions raise important 

questions about anticipation and 

limits to anticipation in the context of 

climate extremes.   

In diverse ways, the articles highlight 

how the extremes are displacing 

assumptions of ‘known’ risks and 

stationarity and are compounding 

vulnerability across temporal, spatial 

and social scales. As such, extreme 

events become more pervasive 

globally, new and agile ways of 

thinking about preparedness are 

required which acknowledge local 

experiences and plural knowledges 

and are well aligned with local needs 

to build trust and reliability in 

anticipatory action and response.  
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CLIMATE SCIENCE PERSPECTIVE 

Anticipatory Actions: Three Observations from 

Climate Science 
By Krishna AchutaRao, Professor, Centre for Atmospheric Sciences, Affiliate Faculty, School of Public Policy, 

Indian Institute of Technology Delhi, India 
 

ecent years have seen dramatic 

increases in extreme weather 

and climate events across the world. 

Such events include heat waves, 

droughts, tropical cyclones, extreme 

rainfall and floods. These increases 

have been predicted to occur by 

climate scientists warning about the 

consequences of climate change 

brought on by human activities. The 

science of event attribution has 

enabled scientists to quantify the 

contribution of climate change in 

making such events more extreme 

than they would have been without 

human activities. As a climate 

scientist who has worked to improve 

our understanding of the climate 

system, I have watched with alarm 

how dramatically climate change has 

unfolded.  

Uncertainty is Not Your Friend  

There have always been 

uncertainties in estimates of future 

climate change. While not the only 

source of uncertainty, our 

incomplete understanding of the 

climate system is the primary reason 

as far as climate scientists are 

concerned. Lately, we are seeing that 

some variable of consequence or 

other has completely overshot the 

uncertainty range we had predicted 

just a couple of years ago and in a 

direction with adverse consequences 

for the climate and society. The 

dramatic increases in sea surface 

temperatures in parts of the Atlantic 

Ocean or the large decreases in sea-

ice extent around Antarctica in the 

last couple of years have led to 

concerns that what we know less 

than we thought we did, and that the 

climate system is perhaps more 

sensitive to our activities than we 

had estimated.  

What Does it Mean to Forecast? 

Our plans for adaptation to climate 

change seem to hinge on mitigating 

disaster risk by forecasting weather 

and climate hazards well enough in 

advance. One such hazard in India is 

heatwaves for which many Heat 

Action Plans are in place. India is no 

stranger to hot summers and 

heatwaves have occurred here well 

before human-caused climate change 

happened. A recent study by 

Arulalan et al. (2023) suggests that 

the future heatwaves over India will 

be more widespread geographically 

and last for longer durations - 

perhaps as long as a couple of 

months. The last couple of years have 

witnessed heatwaves across the 

Indian subcontinent and Southeast 

Asia that have lasted for weeks. If 

future summer seasons are 

essentially one long heatwave, what 

is the value added from forecasting?  

Acting in the Face of Uncertainty 

Science is currently better at 

forecasting temperatures than heavy 

rainfall or flooding and we will 

always be chasing the better forecast 

to take better actions. But knowing 

that we will never be able to make a 

perfect forecast, what is a good 

enough forecast to act? The answer to 

this question could benefit 

adaptation actions. The details of 

everyday weather forecasting cannot 

become our strategy guiding 

adaptation actions. We need to take a 

longer-term view of the changing 

statistics of weather to inform our 

decisions that reduce exposure and 

vulnerability.  
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CLIMATE SCIENCE PERSPECTIVE

Shifting Extreme Precipitation Patterns in a Warming 

World 
By Chaithra ST, PhD Student, Indian Institute of Technology Delhi, India 

 
uman activities, particularly 

greenhouse gas (GHG) 

emissions dominated by CO2, are the 

primary drivers of climate change, 

leading to rising global temperatures 

and changing weather patterns 

(IPCC 2021). While natural factors 

like the El-Niño-Southern Oscillation 

(ENSO) and volcanic activity also 

affect global mean temperatures, 

their impacts are smaller compared 

to human contributions (Fischer and 

Knutti 2015; Gillett et al. 2021). 

Human-induced climate change has 

increased the frequency, intensity, 

and duration of extreme weather 

events, necessitating better 

understanding, monitoring, and 

mitigation efforts (IPCC 2021). 

Global surface temperatures have 

risen by 1.1°C above pre-industrial 

levels in 2011-2020, primarily due to 

GHG emissions, with ongoing 

increases driven by unsustainable 

energy use, land use, and 

consumption patterns (IPCC 2023). 

Rising temperatures have led to 

increased heatwaves and extreme 

heat events (Bindoff et al. 2014; 

Perkins-Kirkpatrick and Lewis 2020), 

while human influence on 

precipitation changes is less clear. 

Studies suggest increasing trends in 

extreme precipitation events 

globally, albeit with significant 

regional variability (Seneviratne et 

al. 2021). Extreme precipitation 

events are also increasing in various 

parts of India, leading to devastating 

floods in recent years, including the 

2013 Uttarakhand, 2014 Srinagar, 

2015 Chennai, 2017 Gujarat, 2018 

Kerala, and 2023 Himalayan floods. 

These events caused significant 

human and economic losses, with 

rising trends in extreme rainfall 

intensity identified in various parts 

of India including central India, the 

H 

Source: Chaithra ST, ongoing PhD research on 'Precipitation Extremes over India: Detection & Attribution Study' Department: 
Centre for Atmospheric Sciences, Indian Institute of Technology, Delhi (India). 
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Western Himalayas, and the upper 

Indus basin (Goswami et al. 2006; 

Mishra and Liu 2014; Roxy et al. 

2017), highlighting the urgent need 

for climate change attribution 

studies.  

India typically experiences its 

heaviest rainfall along the west coast, 

followed by the central and 

northeastern parts of the country. 

Recent observations suggest a 

noteworthy increase in extreme 

precipitation intensity (represented 

by the index ‘R95pTOT’ which is the 

total precipitation when rainfall > 

95p) over the northwestern region, 

particularly Gujarat, from 1985 to 

2014 (shown in the figure above). 

Concurrently, there has been a 

reduction in the maximum length of 

consecutive dry days (CDD) over the 

northwest indicating more frequent 

and intense rainfall events and fewer 

prolonged dry periods. Conversely, 

the northeastern regions have seen a 

decrease in extreme rainfall intensity 

and an increase in CDD implying a 

shift towards drier conditions.  

In the twenty-first century, GHGs 

and aerosols are the primary 

anthropogenic forcing factors. 

However, aerosol levels are 

anticipated to decline (Lamarque et 

al. 2011; Wang et al. 2015) may 

amplify climate warming and 

exacerbate extreme weather events 

driven by GHGs (Rotstayn et al. 

2013; Lin et al. 2018). Globally, 

anthropogenic GHG emissions have 

significantly contributed to the 

intensification of extreme 

precipitation events (Min et al. 2011; 

Madakumbura et al. 2021). The 

contribution is expected to rise 

nonlinearly with further 

temperature increases, reaching 

about 40per cent with a 2°C 

temperature rise (Fischer and Knutti 

2015). Detecting human influence on 

regional extreme precipitation is 

challenging due to natural variability 

masking anthropogenic signals, 

although regional-scale detection of 

anthropogenic signals may occur 

earlier (Martel et al. 2018). 

Evidence underscores changes in 

extreme precipitation patterns 

globally. With rising temperatures, 

the frequency and intensity of 

extreme weather events are projected 

to increase, posing significant 

challenges to human and natural 

systems. However, detecting human 

influence on regional extreme 

precipitation changes remains 

complex due to natural variability. 

Nonetheless, the urgency of 

understanding and mitigating the 

impacts of these changes cannot be 

overstated, particularly for a country 

like India. This highlights the need 

for concerted efforts in climate 

change attribution studies and the 

development of effective adaptation 

and mitigation strategies to address 

the growing risks posed by extreme 

events. 
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  Is Extreme Rainfall Leading to ‘Green Drought’ in 

Western India? 

For the last two years, the ANTICIPATE project team has been exploring how local communities in Banaskantha 

(North Gujarat) experience and cope with the extremes of drought and floods, which have become more frequent 

in the past decade. While exploring the lived experiences and impacts of these hydrological extremes, we were 

struck by the framing of ‘leelo dukaal’ (translated into English as ‘green drought’). This was reported to us as the fall 

out of an untimely and ‘strange’ pattern of monsoon rains (July to September), which were leading to water-

inundated farms and crop devastation. 

Green droughts are characterised by stunted plant growth and reduced crop yields, making them challenging to 

detect and diagnose. Contributing factors include uneven rainfall patterns, high temperatures, shallow-rooted 

plants, and soil compaction, which hinders water reaching down to the root zone. At the outset, this description 

fits well with the local experiences of green drought in Gujarat.  

In rural Banaskantha, memories of the 1986-87 drought are often invoked, where people speak of a dukaal (hard 

time) where there was “no water, no food to eat and the pervasive loss of livestock”. Green drought, however, 

presents a contrasting situation where dukaal is triggered not by water scarcity but by the abundance of water.  

There is green cover in the field with weeds and grass but limited to no crops left to harvest. As with slow onset 

events, the impacts of green drought also evolve over a longer period, leading to slow depletion livelihoods 

In these parts of the country, green drought is a new phenomenon, and its impacts are slowly emerging and 

becoming visible as wet days intensify in the region. For example, in 2024, Gujarat has experienced widespread 

flooding and heavy rainfall during the monsoon period.  More investigation is needed to understand this 

phenomenon as both a social, ecological and hydrological condition.  Understanding these increases in extreme 

rainfall and dry spell patterns is crucial for developing adaptive strategies to mitigate the impacts of climate 

variability on agriculture and water resources, in Gujarat and beyond. 

Excerpt from the IDS Blog: https://www.ids.ac.uk/opinions/is-extreme-rainfall-leading-to-green-drought-in-western-india/ . 

Read the full blog in Gujarati on page no. 8. 

 

 

 

 

 

https://blogs.agu.org/waterunderground/2019/09/25/groundwater-and-a-green-drought/
https://extension.umn.edu/soil-management-and-health/soil-compaction
https://extension.umn.edu/soil-management-and-health/soil-compaction
https://www.ids.ac.uk/opinions/is-extreme-rainfall-leading-to-green-drought-in-western-india/
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શ ું ભારે વરસાદ પશ્ચિમ ભારતન ે ‘લીલા દ કાળ’ તરફ દોરી 
જાય છે? 

શિલ્પી શ્રીવાસ્તવ, રિસોસસ પોલિરિકસ અને એન્વાયનસમેન્િિ ચેન્જ ક્િસ્િિ િીડ અને રિસચસ ફેિો; 
મેઘા િેઠ, ANTICIPATE રિસચસ ઓરફસિ; ચૈથિા એસ.િી, . પીએચડી સ્ટુડન્િ, સેન્િિ ફોિ એિમોસ્ફેિીક સાયન્સ, ઈન્ન્ડયન ઈન્સન્સ્િિયિૂ 

ઓફ િેકનોિોજી, રિલ્હી; અને શવનીતા બચીના, ANTICIPATE રિસચસ ઓરફસિ 

 

આબોહવા પરિવતસન સમગ્ર શવશ્વમાાં 

વિસાિની પેિનસમાાં ફેિફાિનુાં કાિણ બની 

િહ્ુાં છે, કૃશિ અને આજીશવકાને નકુસાન 

પહોંચાડે છે અને વૈશશ્વક સ્તિે િાખો 

જીવનને અસિ કિે છે. ભાિતમાાં, ગ્રામીણ 

ગજુિાતના ખેડૂતો દુકાળ અને પિૂના 

ચક્રમાાં ફસાયેિા છે અને તેની ‘સહ-સ્સ્થત 

જોખમો'ની અસિને ‘િીિો દુકાળ'ના 

રૂપમાાં જોવા મળે છે. 

ANTICIPATEના સાંિોધકો આ પ્રોજેક્િ 

વૈજ્ઞાશનક સમજણ અને સ્થાશનક 

અનભુવોનો ઉપયોગ કિીને આ ઘિનાને 

ઊંડાણપવૂસક સમજવાનો પ્રયાસ કિે છે. 

તેઓ િિીિ કિે છે કે જ્યાિે મોિા ભાગનુાં 

ધ્યાન એ ‘તીવ્રતા’ પિ િહ ેછે, તે ધીમી 

િરૂઆત અથવા ધીમા જોખમો છે જેના 

પિ આપણુાં ધ્યાન જરૂિી છે. 

છેલ્િાાં બે વિસથી, અમાિી સાંિોધન િીમ 

બનાસકાાંઠા (ઉત્તિ ગજુિાત)માાં સ્થાશનક 

સમિુાયો દુકાળ અને પિૂની અસિોનો કેવી 

િીતે અનભુવ કિે છે અને તેનો સામનો 

કેવી િીતે કિે છે તેની િોધ કિી િહી છે, 

જે છેલ્િા એક િાયકામાાં વધ ુ વાિાંવાિ 

બની છે. આ હાઇડ્રોિોજજકિ તીવ્રતાઓના 

જીવાંત અનભુવો અને અસિોનુાં અભ્યાસ 

કિતી વખતે, અમને િીિા દુકાળની 

િચના દ્વાિા આશ્ચયસ થયુાં. ચોમાસાના 

વિસાિ (જુિાઈથી સપ્િેમ્બિ)ના 

‘અણધાયાસ’ અને 'શવલચત્ર' પેિનસના 

પરિણામે અમને આની જાણ કિવામાાં 

આવી હતી, જે ખેતિોમાાં પાણીમાાં ડૂબેિા 

અને પાકના શવનાિ તિફ િોિી જતા હતા. 

જો કે ભાિતીય ચોમાસુાં કૃશિને િકાવી 

િાખવામાાં અને ખાદ્ય સિુક્ષા સશુનશશ્ચત 

કિવામાાં મહત્તત્તવની ભશૂમકા ભજવે છે, તેમ 

છતાાં વિસાિનો સમય અને જથ્થાનો મોિો 

ભય હાંમેિા ખેડૂતો માિે મહત્તવનો િહ્યો છે. 

તાજેતિના વિોમાાં ગજુિાતના ખેડૂતો 

પાસેથી જાણવા મળયુાં કે પિૂના પ્રકાિમાાં 

વધાિો અને પાણીનો ભિાવો, જે ટૂાંકા 

ગાળામાાં ઉભા પાકને નકુસાન પહોંચાડે છે 

અને િાાંબા ગાળે જમીનનુાં ધોવાણ અને 

જમીનની ગણુવત્તામાાં ઘિાડો કિે છે. 

અમાિા સાંિોધનમાાં જાણવા મળયુાં છે કે 

સ્થાશનક સમિુાયો દુકાળ અને પિુની 

પિસ્પિ અસિોનો સામનો કિવા માિે 

સાંઘિસ કિી િહ્યા છે. પિાંપિાગત મોસમી 

હવામાન પેિનસમાાં પરિવતસન સાથે, આ 

િાજ્યના ઘણા પ્રિેિો હવે મે થી જુિાઈ 

સધુી તીવ્ર ગિમી અને દુકાળનો અનભુવ 

કિી િહ્યા છે, ત્તયાિબાિ ઓગસ્િથી 

સપ્િેમ્બિ િિશમયાન ભાિે વિસાિ અને 

પિૂ આવે છે.  અમે અમાિા આ સાંિોધનમાાં 

‘સહ-સ્સ્થત જોખમો’ને અવકાિી અને 

સમયના અશતસાંયોજન તિીકે વણસન કયુું 

છે.  

બનાસકાુંઠા, ગ  જર ાતમાું દ કાળ - એક  

ઐશ્ચતહાશ્ચસક ઝાુંખી 

ગજુિાત િાજ્ય ઉત્તિ પશશ્ચમ ભાિતના 

શષુ્કથી અધસ શષુ્ક પ્રિેિો હઠેળ આવે છે. 

વિસ 2019થી જોવા મળયુાં છે કે સૌથી 

શવનાિક દુકાળ ગજુિાત િાજ્યમાાં જ્યાાં 

જાન્યઆુિી અને જુિાઈ વચ્ચે માત્ર 196 

Credit: Megha Sheth. 

https://www.ids.ac.uk/people/shilpi-srivastava/
https://www.ids.ac.uk/people/megha-sheth/
https://www.ids.ac.uk/people/chaithra-st/
https://www.ids.ac.uk/people/vinitha-bachina/
https://www.ids.ac.uk/opinions/living-with-co-located-hazards-reimagining-preparedness-under-climate-extremes/
https://www.ids.ac.uk/opinions/living-with-co-located-hazards-reimagining-preparedness-under-climate-extremes/
https://www.ids.ac.uk/projects/anticipating-futures-forecasting-and-climate-preparedness-for-co-located-hazards-in-india-anticipate/
https://www.downtoearth.org.in/blog/agriculture/an-old-elegy-for-a-new-season-89769
https://www.downtoearth.org.in/blog/agriculture/an-old-elegy-for-a-new-season-89769
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.ids.ac.uk/opinions/living-with-co-located-hazards-reimagining-preparedness-under-climate-extremes/
https://www.thehindubusinessline.com/news/national/fears-of-deficit-monsoon-in-gujarat-as-further-delay-in-rain-expected/article28521922.ece)
https://www.thehindubusinessline.com/news/national/fears-of-deficit-monsoon-in-gujarat-as-further-delay-in-rain-expected/article28521922.ece)
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મીમી વિસાિ નોંધાયો હતો, જે તેના 

સામાન્ય 816 મીમી (86 િકા નીચે)નો 

માત્ર એક ભાગ છે અને બનાસકાાંઠામાાં 

સમાન સમયગાળામાાં વિસાિ 81 િકા 

ઓછો હતો. આબોહવાની િીતે, ભાિત 

પશશ્ચમ રકનાિે ભાિે વિસાિના ઉચ્ચતમ 

સ્તિનો અનભુવ કિે છે, પિાંત ુતાજેતિના 

અવિોકનો (1985-2014) નીચેની 

આકૃશત-1 દ્વાિા િિાસવ્યા મજુબ ભાિે 

વિસાિમાાં વધાિો સચૂવે છે. 

બનાસકાાંઠામાાં 2012-13, 2015-16 અને 

2018-19માાં દુકાળને સત્તાવાિ િીતે જાહિે 

કયો હતો. સિકાિે જજલ્િાને દુષ્કાળગ્રસ્ત 

જાહિે કયો છે કે કેમ તે ધ્યાનમાાં િીધા 

શવના, જજલ્િામાાં વિસ િિશમયાન 

ચોમાસાની નોંધપાત્ર ખાધનો અનભુવ 

થયો છે, જેની અસિો વધ ુ જરિિ છે. 

દુકાળ િાહતના પગિાાં અને વળતિનો 

અભાવને િીધે જ્યાિે પિૂ જેવા જોખમો 

આવે છે ત્તયાિે સમિુાયોને વધ ુમશુ્કેિીમાાં 

મકેૂ છે. 

‘લીલ ા’ દ કાળ શ્ચવશ ે અભ્ય ાસ  

દુકાળના શવશવધ વગીકિણો, જેમ કે 

હવામાનિાસ્ત્ર અથવા હાઇડ્રોિોજજકિ 

દુકાળ, િીિો દુકાળ એ એક ભ્રામક દૃશ્ય 

છે જ્યાાં વનસ્પશત અને ઘાસ િીિાછમ 

િેખાય છે. િીિા દુકાળ અંતગસત પાણીની 

તાણ મળૂ પિ છોડની વદૃ્ધિ અિકવી અને 

પાકની ઉપજમાાં ઘિાડો દ્વાિા વગીકૃત 

થયેિ છે, તેમને િોધવા અને શનિાન 

કિવા માિે પડકાિરૂપ બનાવે છે. આ 

પરિબળોમાાં અસમાન વિસાિની પેિનસ, 

ઉચ્ચ તાપમાન, છીછિા મળૂવાળા છોડ 

અને માિી ઘનીકિણ, જે મળૂીયા સધુી 

પાણી પહોંચવામાાં અવિોધે છે. 

િરૂઆતમાાં, આ વણસન ગજુિાતમાાં િીિા 

દુકાળના સ્થાશનક અનભુવો સાથે સાિી 

િીતે બાંધબેસે છે. જો કે, જરિિ અભ્યાસ 

તિીકે દુકાળ અને પાણીની અછત જણાવે 

છે કે સામાજજક તફાવત અને નબળાઈના 

પ્રકાિના આધાિે અસિો અિગ િીતે 

અનભુવાય છે . 

‘લીલ ો દ કાળ’ અને તેની આુંતર છેદ  

અસર ોના જીવુંત અન ભવો 

ગ્રામીણ બનાસકાાંઠામાાં, 1986-87ના 

દુકાળની યાિોને વાિાંવાિ યાિ કિવામાાં 

આવે છે, જ્યાાં િોકો દુકાળ (મશુ્કેિ સમય) 

"પાણી નથી, ખાવા માિે ખોિાક નથી, અને 

પશધુનનુાં વ્યાપક નકુસાન" કહતેા હતા. 

હવે િીિો દુકાળ, એક શવિોધાભાસી 

પરિસ્સ્થશત િજૂ કિે છે. જ્યાાં દુકાળ એ 

પાણીની અછતથી નહીં પિાંત ુ પાણીના 

વધાિાથી સજાસય છે. ખેતિમાાં નીંિણ અને 

ઘાસ સાથે િીલુાં આવિણ હોય છે પિાંત ુ

િણણી માિે કોઈ પાક હોતો નથી. આ 

ધીમી િરૂઆતની ઘિનાઓની જેમ, િીિા 

દુકાળની અસિો પણ િાાંબા ગાળામાાં 

શવકશસત થાય છે, જે ધીમી આજીશવકા 

તિફ િોિી જાય છે. 

લીલ ા દ કાળની શ્ચવભદેક અસર 

અમાિી રફલ્ડ સાઇિના ખેડૂતોના જણાવ્યા 
અનસુાિ, િીિો દુકાળ ખેતીના તમામ 
તબક્કાઓને અસિ કિે છે. પ્રાિાંલભક 
ચોમાસા િિશમયાન સતત વિસાિ 
જમીનને સાંતપૃ્ત કિે છે, પાકની વાવણીમાાં 
શવિાંબ અથવા અિકાવે છે (કપાસ, 

એિાંડા, ચાિો અને બાજિી). જો પાકની 
વાવણી સમયસિ કિવામાાં આવે તો પણ, 

સતત વિસાિથી તેની વદૃ્ધિને અવિોધે છે, 

જેના કાિણે પાણી ભિાઈ જાય છે અને 
પાક બગડે છે. ઉિાહિણ તિીકે, 2022ના 
ચોમાસાના સમયગાળા િિશમયાન, 

કપાસના પાકમાાં કુિ પાકની શનષ્ફળતાથી 
માાંડીને એિાંડામાાં પાકમાાં ઘિાડો અને 
પાકની નબળી ઉપજ સધુીની અસિો હતી. 
આ નકુસાન માત્ર ઘિની ખાદ્ય સિુક્ષાને 
અસિ કિત ુાં નથી પિાંત ુઆખા વિસ માિે 
આશથિક અસ્સ્થિતાનુાં કાિણ બને છે અને 

Source: Chaithra ST, ongoing PhD research on 'Precipitation Extremes over India: 
Detection & Attribution Study' Department: Centre for Atmospheric Sciences, Indian 
Institute of Technology, Delhi (India). 

http://164.100.161.239/reports/sereport/ser/stdy_droght.pdf
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.estate-living.co.za/news/green-drought/
https://www.estate-living.co.za/news/green-drought/
https://blogs.agu.org/waterunderground/2019/09/25/groundwater-and-a-green-drought/
https://blogs.agu.org/waterunderground/2019/09/25/groundwater-and-a-green-drought/
https://extension.umn.edu/soil-management-and-health/soil-compaction
https://wires.onlinelibrary.wiley.com/doi/epdf/10.1002/wcc.761
https://www.ids.ac.uk/publications/the-politics-and-poetics-of-water-naturalising-scarcity-in-western-india/
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નબળા પરિવાિો કે જેમના ખેતિોને 
નકુસાન થયુાં હત ુાં તે ગામથી સ્થળાાંતિ 
કિવા માિેનુાં કાિણ બને છે. 

જ મીનનો પ્રકાર લીલ ા દ કાળની અસર 

નક્કી કર ે છ ે

કેિિાક ખેડૂતોએ ઉલ્િેખ કયો છે કે િીિો 
દુકાળની અસિો જમીનની પાણીને 
િોિવાની અથવા ચોખ્ખી કિવાની 
ક્ષમતાના આધાિે અિગ પડે છે. ગામમાાં 
મોિાભાગના ખેતિો િેતાળથી ચીકણી 
માિી (િેતાળ િોમ) જમીનના છે. ખેડૂતો 
અને કૃશિ શનષ્ણાતના મતે, િેતાળ જમીન 
પાણીને વધ ુસિળતાથી િોિી િેતી હોવા 
છતાાં, િેતાળ જમીનમાાં પાકની શનષ્ફળતા 
વધ ુજોવા મળે છે. તે બાજિી માિે સાિી 
છે પિાંત ુનફાકાિક કપાસ અને એિાંડાના 
પાક માિે નહીં. સફળ શસઝનમાાં પણ, 

િેતાળ જમીનમાાંથી િણાયેિા પાકનુાં 
વજન િેતાળ િોમ કિતા ઓછાં હોય છે. 

તેમ છતાાં, િેતાળ જમીનમાાં ઉગાડવામાાં 
આવતા પાકો િેતાળ િોમની 
સિખામણીમાાં િૈશનક વિસાિ િિશમયાન 
વધ ુસ્સ્થશતસ્થાપક હોય છે. આનો અથસ એ 
છે કે મખુ્યત્તવે િેતાળ િોમ જમીન 

ધિાવતા ખેડૂતોને નકુસાનનો સામનો 
કિવો પડે છે. જો કે, ખેત મજૂિો અને 
જમીન શવહોણા મજૂિો માિે પરિસ્સ્થશત 
શવકિ છે જ્યાાં એક સીઝનનુાં નકુસાન 
શવનાિક બની િકે છે કાિણ કે તેમની 
પાસે આઘાત અને તણાવ માિે મયાસરિત 
સ્સ્થશતસ્થાપકતા છે. 

મશ્ચહલાઓ માટ ે કામન ું ભાર ણ વધ ે છ ે

ચોમાસાની ઋતમુાાં વાવણી અને 
નકુસાનનુાં ચક્ર ચાલ ુ િહતેા હોવાથી 
મોિાભાગની મજૂિીકામ સ્ત્રીઓ પિ પડે 
છે. તેઓને માત્ર ઘિના કામકાજ કિવામાાં 
જ મશુ્કેિીઓનો સામનો કિવો પડતો 
નથી, પિાંત ુસાિી ગણુવત્તાના પાણી માિે 
િાાંબા અંતિ સધુી ચાિવુાં પણ પડે છે . 
સાથેસાથે જ્યાિે પાક શનષ્ફળ જાય ત્તયાિે 
ઘાસચાિો એકશત્રત કિવાની વધાિાની 
જવાબિાિીઓ પણ સોંપવામાાં આવે છે. 

ચોમાસાની ઋતમુાાં મરહિાઓ રિવસના 
સૌથી વધ ુકિાકો કામ કિતી જોવા મળે 
છે. ખેતિની કિોકિીઓ સાથે (જેમ કે એક 
જ શસઝનમાાં વાવણીના એકથી વધ ુિાઉન્ડ 
હાથ ધિવા, વનસ્પશતનુાં વ્યાપક શનિંિણ 
અને શનષ્ફળ ગયેિા પાકનુાં વગીકિણ) 

આ‘ કામમાાં અણધાયો  વધાિો ’િહ ે છે 
અને યોગ્ય વેતન મળતુાં નથી . 

આગળ શ  ું કર વ ું 

િેિના આ ભાગોમાાં, િીિો દુકાળ એ એક 
નવી ઘિના છે, અને તેની અસિો ધીમે 
ધીમે વધતી િહી છે અને આ શવસ્તાિોમાાં 
ભીના રિવસોની વધ ુતીવ્રતા સાથે િેખાઈ 
િહી છે. ઉિાહિણ તિીકે, 2024માાં, 
ગજુિાતમાાં ચોમાસાના સમયગાળા 
િિશમયાન વ્યાપક પિૂ અને ભાિે 
વિસાિનો અનભુવ થયો છે. આ ઘિનાને 
સામાજજક, ઇકોિોજીકિ અને 
હાઇડ્રોિોજજકિ બાંને સ્સ્થશત તિીકે 
સમજવા માિે વધ ુ તપાસની જરૂિ છે. 

ગજુિાતમાાં અને તેનાથી આગળના 
શવસ્તાિોમાાં, કૃશિ અને જળ સાંસાધનો પિ 
આબોહવાની પરિવતસનિીિતાની 
અસિોને ઘિાડવા માિે અનકુૂિન 
વ્યહૂિચના શવકસાવવા માિે અત્તયાંત 
વિસાિ અને શષુ્ક જોડણીની પેિનસમાાં આ 
વધાિાને સમજવુાં મહત્તવપણૂસ છે.  

Published on October 24, 2024. Gujarati 

translation from  

https://www.ids.ac.uk/opinions/is-extreme-

rainfall-leading-to-green-drought-in-

western-india/

ઉપિોક્ત બાંને ફોિા ઓગસ્િ 2022 માાં ક્ષેત્રની મિુાકાત િિશમયાન િેવામાાં આવ્યા હતા જ્યાાં ચોમાસાની ઋત ુિિશમયાન કપાસની ખેતી કિવામાાં આવી 
િહી હતી. ડાબી બાજુનુાં ખેતિ વિસાિથી પ્રભાશવત થયુાં ન હત ુાં, જ્યાિે જમણી બાજુના ખેતિમાાં પાણી ભિાઈ ગયુાં હત ુાં. (ફોિો કે્રરડિ: મેઘા િેઠ). 

https://www.ids.ac.uk/opinions/co-producing-visual-evidence-unpacking-impacts-of-climate-extremes-in-rural-gujarat/
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.ids.ac.uk/opinions/is-extreme-rainfall-leading-to-green-drought-in-western-india/2
https://www.ids.ac.uk/opinions/is-extreme-rainfall-leading-to-green-drought-in-western-india/2
https://www.ids.ac.uk/opinions/is-extreme-rainfall-leading-to-green-drought-in-western-india/2
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FORECASTING AND PREPAREDNESS 

Role of IMD in Anticipatory Action: Recent Initiatives 

with Respect to Heatwaves 
By Akhil Srivastava, Scientist - D, India Meteorological Department, Delhi, India 

 
he India Meteorological 

Department (IMD) follows a 

unified seamless system for 

monitoring and predicting 

heatwaves. This system spans from 

seasonal-range forecasts (three 

months in advance), followed by 

monthly forecasts (one month in 

advance) issued on the first day of 

the month, to extended-range 

forecasts (with a lead time of one to 

two- weeks) issued every Thursday, 

and medium range to short-range 

forecasts (with a lead time of seven 

days) issued daily and updated four 

times a day. The impact-based 

heatwave warning is issued twice 

daily (morning and evening) with 

validity for the next five days at the 

meteorological sub-division to 

district and station level. It contains 

observed heatwave conditions, 

warm nights, relative humidity, 

winds, percentile analysis, etc., and a 

warning for heatwaves, warm 

nights, and hot & humid weather 

conditions. The heatwave warnings 

are distributed to numerous 

stakeholders, including the Ministry 

of Home Affairs, National Disaster 

Management Authority (NDMA), 

State Disaster Management 

Authority (SDMA), Chief 

Secretaries, State Emergency 

Operation Centres (SEOC), district 

authorities, health and agriculture 

departments, power sector, Indian 

Railways, road transport authorities, 

as well as press and electronic media. 

Additionally, and Heat Action Plan 

(HAP) authorities at city, district, 

and state levels receive these 

warnings through websites, email, 

Common Alert Protocol & social 

media platforms such as WhatsApp, 

Facebook, X (formerly Twitter), and 

other channels. The heatwave 

forecast and warning services are 

used at the highest level of the 

government for anticipatory actions 

to mitigate the impact of heatwaves.  

The forecast issued by IMD for 

different lead times invokes different 

anticipatory actions within IMD and 

with different stakeholders. The 

seasonal and monthly outlook issued 

by IMD anticipates preparatory and 

stock-taking actions from different 

stakeholders. The meetings are 

conducted by NDMA and different 

state governments for preparedness 

measures. The activation of HAPs, 

which are local government-based 

actions to tackle heatwaves, is 

anticipated upon the issuance of 

seasonal/monthly forecasts of 

increased temperatures and 

heatwaves. Within IMD, the issuance 

of seasonal and monthly outlook of 

increased temperatures and 

heatwaves initiates the meeting, and 

discussions among different 

forecasting offices of the region 

concerned for more rigorous 

monitoring and forecasting services 

aspects. Capacity-building measures 

are undertaken to update the officials 

for ensuing weather conditions 

which includes pre-season exercises 

and refresher courses. This also 

provides an opportunity to revisit 

the climatological dataset of extreme 

heat conditions. There could be mock 

drills by the concerned state and 

central authorities to ensure early 

action based on early warnings. 

The extended range forecast further 

highlights the main regions for 

heatwaves during the coming two 

weeks along with the duration of the 

heatwave spell. This forecast 

anticipates on-ground actions with 

respect to making the arrangements 

required for interventions from 

different stakeholders for mitigating 

heatwave impacts. It triggers a pre-

heatwave spell exercise for the 

region. The HAPs are activated. 

Within IMD extensive monitoring of 

the current state of temperatures, 

Numerical Weather Prediction 

(NWP) model analysis and their 

consensus, video conferencing 

among forecasters etc. continues to 

ensure the timely forecast of 

heatwaves and its dissemination to 

different stakeholders based on 

sectorial requirements.  

The short to medium-range forecast 

(lead time up to seven days) with 

impact-based colour-coded 

warnings (for the next five days) at 

the district level are issued by IMD 

twice daily. These district-wise 

colour-coded impact-based 

warnings anticipate the immediate 

commencement of actions at the 

district level by different 

stakeholders as per the guidelines 

issued by the NDMA. The colour-

coded warnings issued by IMD are 

GREEN COLOUR (No warning), 

YELLOW COLOUR (Be Updated), 

ORANGE COLOUR (Be Prepared) & 

RED COLOUR (Take Action). The 

daily dedicated sectorial bulletins 

with impact information are issued 

for anticipatory actions on the 

ground, for example, IMD issues a 

daily Heatwave Bulletin for Indian 

Railways and IMD also issues daily 

weather forecast bulletins 

constituency-wise with respect to the 

Lok Sabha elections of 2024. 

T 
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MAKE WATER CENTRAL TO ADAPTATION 

Water and Extreme Weather Events 
By Lyla Mehta, Professorial Fellow, Institute of Development Studies (IDS), UK 

 
 
hat energy is to 

mitigation, water is to 

adaptation.” These wise words were 

said by the late Professor Saleemul 

Huq, Director of the International 

Centre for Climate Change and 

Development in Dhaka, Bangladesh 

(cited in WaterAid, n.d.). Huq was a 

global voice on climate justice, 

especially for the countries and 

people most vulnerable to climate 

change (but responsible for less than 

five per cent of global emissions). As 

our planet is increasingly confronted 

by floods, droughts, sea-level rise 

and melting glaciers, it is clear that 

most of these extreme weather 

events are around water. In 2023 

alone, Asia witnessed 79 disasters, 

that killed over 2000 people and 

affected nine million people. Over 80 

per cent of these extreme events were 

water-related namely floods and 

storms (Indian Express, 2023) 

Furthermore, there are also growing 

uncertainties due to co-located 

water-related hazards, e.g. droughts 

followed by floods, even in areas 

such as North Gujarat in India 

normally considered to be drought-

prone.  

All this makes water lie at the heart 

of climate action and adaptation. The 

problem is compounded by the fact 

that despite decades of global 

programmes and actions around 

water and sanitation, around 2 

billion people (26 per cent of the 

population) lack safe drinking water, 

while 3.6 billion (46 per cent) lack 

access to safely managed sanitation. 

Added to which only 56 per cent of 

domestic wastewater is safely 

treated. These water and sanitation 

insecurities significantly undermine 

the adaptive capacity of poor and 

vulnerable people in coastal cities, 

deltas, drylands, urban informal 

settlements and remote rural areas to 

deal with increasing climate shock 

and stresses. When disasters strike, 

they affect water and sanitation 

systems, increasing water-borne 

diseases and malnutrition, especially 

for children. This makes water a key 

contributor to climate risks and 

uncertainties and also a key factor in 

climate adaptation (Rahman et al., 

2023). 

Yet, until recently water largely 

remained invisible in global climate 

debates and agreements. In part, this 

has to do with the nature of water, 

resources with mostly local, national 

or regional attributes. Even though 

about 80 per cent of countries that 

signed up to the Paris Agreement 

mentioned water as a key adaptation 

priority in 2015, water was rarely 

mentioned in the annual COPs. It 

was only in COP28 that all parties 

and stakeholders were called to 

“significantly reduce climate-related 

water scarcity, enhance resilience to 

water-related hazards, and realise a 

climate-resilient water supply” 

(Michel, 2023).  

Yet there remain many challenges in 

ensuring that these actions are 

actually implemented on the ground, 

and in ways that will actually benefit 

poor, vulnerable and marginalised 

groups. Often planned interventions 

are narrowly framed around either 

too little water (scarcity) or too much 

water (floods) with ‘solutions’ that 

predominantly focus on top-down, 

capital-intensive infrastructure 

development or market-based 

solutions for optimising water-use 

efficiency (Srivastava et al., 2023). 

In reality, water is a contested 

resource where physical availability 

doesn’t necessarily translate to 

access. Instead, access is more 

determined by caste, class, gender, 

“W 

Narmada Canal - Amrapur Distributar.  Photo credit: Megha Sheth (January 2023) 
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race, public policy, institutional 

arrangements (both formal and 

customary), power and politics. 

Moreover, diverse sectoral needs, 

competing policies, interests, and 

political and economic actors tend to 

determine who gets water, when and 

where, and thus affect water 

distribution in all its dimensions 

(availability, access, quality and 

stability of supply) (Mehta et al., 

2019). There are also risks of 

maladaptation that can inadvertently 

increase vulnerability to climate 

change. For example, in the Indian 

Sundarbans, embankments and 

engineered flood control have been 

implemented without recognising 

their impacts on poor and 

marginalised islanders, their ability 

to maintain structures and also ways 

in which vulnerability may be 

transferred to other locations thus 

leading to ‘cascading’ maladaptation 

that can reinforce or worsen current 

vulnerabilities. Many climate and 

water interventions often ignore 

local and Indigenous concerns and 

knowledge which must be the focus 

of adaptation responses. It is also 

important not to blame all water-

related disasters on climate change. 

For example, so many recent 

flooding disasters in the Himalayas 

are more due to poor water 

management and development 

strategies in an ecologically fragile 

area than unexpected heavy rainfall.  

In conclusion, it is important to 

recognise and embrace perspectives 

from ‘below’ and recognise the 

inherent uncertainty and its political 

nature as we seek to anticipate and 

respond to water-related extreme 

events. Decontextualised and top-

down policies will invariably 

hamper appropriate adaptation 

processes (Mehta et al., 2022). This 

necessitates the need to embrace 

hybrid perspectives and knowledge 

and find ways to create convergences 

between water and climate policies 

and adaptation strategies that are 

locally led and rooted and push for 

inclusion, social justice and equity. 


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UNCERTAINTY ON THE FRONTLINE  

Practices of Anticipation in North Gujarat: Some Key 

Observations 
By Vinitha Bachina, ANTICIPATE Research Officer, Institute of Development Studies (IDS), UK 

 

ncreasing incidence of climate 
extremes is becoming a key 

concern for local communities 
especially as they are experiencing a 
shift from traditional seasonal 
patterns. Extreme variability has 
pushed communities to the limit of 
coping and has placed an even 
greater burden of anticipation on 
women and landless people. 
Although women carry the burden 
of care during shocks and stressors, 
the gendered impacts of such 
climate events are largely invisible 
and undocumented. During our 
fieldwork in North Gujarat (2022-
2024), several women spoke of their 
intensive daily routines which 
included milking their animals, 
walking to and from their fields at 
least five kilometres away, bringing 
back fodder and feeding livestock 
multiple times a day. 

Gendered Impacts 

A woman farmer in North Gujarat 
narrated how in the event of 
extreme rainfall: “It is very difficult 
to conserve dry firewood and get 
water to cook for the family, as at 
that time we do not have access to 
Panchayat or borewell water. Since 
the cattle are moved to shelters this 
only adds to the workload because 
we are responsible for feeding the 
animals”. Despite the unequal 
burden of work, many women do 
not have a legal claim to the land 
they labour on, affecting their access 
to relief and crop insurance.  

Shifting Practices and Unequal 

Access to Water Resources 

Access to irrigation through dams 
and canals act as a buffer for 
communities dealing with delayed 
or erratic rainfall and heatwaves. In 
the ANTICIPATE research site, 
farmers with larger landholdings 
have installed private pipelines 
from the main and distributary 

canals at their own expense. This 
has altered perceptions around 
water scarcity and security and has 
caused prevailing practices to shift 
to cash crop cultivation, moving 
away from previously rain-
dependent farming. 

However, these water 
arrangements have intensified 
vulnerabilities for smaller 
landholders and landless 
farmers. Socio-economic hierarchies 
are further widening the gap not 
only between beneficiaries and non-
beneficiaries of canal water, but 
they also decreasing water security 
for landless farmers as they are 
forced to depend on larger 
landholders and borewell 
owners. Anticipatory decision-
making in such cases is challenged 
as intersectional vulnerabilities 
affect the extent to which 
communities are able to prepare.  

Emerging Lessons for Preparedness 

Anticipatory measures need to go 
beyond the household and require 
institutional support. For example, 
in Gujarat, there have been 

situations of unplanned dam 
opening schedules that have caused 
flooding in some areas. Large 
volumes of water were released 
when the dam reached its peak. Had 
the water been released with 
adequate warning, loss to crops, 
animals, and homes could have 
been avoided. Anticipatory 
decision-making at the household 
level is complex as not only does it 
intensify unpaid care 
responsibilities for women, but it is 
also affected by socio-economic 
vulnerabilities. Access to irrigation 
sources may act as a buffer during 
periods of extreme dryness and 
allows some farmers to engage in 
cash-cropping. However, the extent 
of household anticipation is limited 
and requires institutional support in 
the form of relevant and actionable 
forecasting information and 
planned dam operations. A socially 
inclusive view of preparedness that 
centres the experiences and 
perspectives of local communities is 
essential for bottom-up 
preparedness. 

I 

A woman takes buffaloes through the monsoon mud to graze. Photo credit: Megha 

Sheth (August 2022) 
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UNCERTAINTY ON THE FRONTLINE 

The Value of Visual Methods in Studying Extremes: 

What We Know Now? 
By Shibaji Bose, PhD Researcher, National Institute of Technology Durgapur, India 

 
o unveil the photo and 

narratives through participatory 

visual methods by co-producing 

with a population that is in the throes 

of climate uncertainty is a challenge. 

But when the same population is 

faced with an unprecedented 

phenomenon of drought and flood, it 

has its psychological traps as we tend 

to focus more on the dramatic 

unfolding of the extreme heat, 

hailstorms, floods, and pestilence 

than on the everyday stressors. 

In the ANTICIPATE project, we 

aimed to capture the spectrum of 

voices and experiences of shocks and 

stressors amidst hierarchies of caste, 

ethnicity, religion, and gender 

through the visual methods of 

photovoice, an embedded researcher 

photography and photo elicitation 

method.  

By deliberately slowing down the 

pace of the research for a long time, 

we were able to follow and work 

together with the local communities 

as their lives, livelihoods, 

uncertainties, and windows of 

opportunity unfolded from one 

season to the other. The visual co-

production techniques enabled us to 

unpack the multidimensional 

experiences of variability (which 

turned out to be the daily challenges 

rather than the extremes), capturing 

the hidden, latent, and visible 

aspects of change.  

Through engaged documentary 

photography (a form of photography 

where the research team critically 

engaged with all social intersections, 

including gender, caste, class, age 

and religion in the village), we 

developed extended photo stories 

that reflect the daily lives of the local 

communities. This covers the 

spectrum of weather variability, 

including heatwaves, droughts, and 

erratic rainfall patterns experienced 

during the monsoon and, more 

recently, in the winter and spring 

seasons. 

Our learning from the decentralised 

nature of embedding visual methods 

is as follows:  

T 

Photo elicitation – A booklet discussion with one of the 
villagers. Photo credit: Megha Sheth (April 2023) 

Photovoice launch meeting in the village. Photo credit: Shibaji 
Bose (September 2022) 
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1. Photos taken by the researcher, 

who had spent considerable 

time in the village, captured 

important moments shared by 

the women and elderly who did 

not have a smartphone or did 

not have time to engage due to 

their unending daily chores and 

preparations for the next 

extreme. These photos served as 

an entry point for initiating 

conversations about the 

community’s experiences with 

all the intersecting social 

locations in the village.  

2. The embedded visual methods 

unpacked hidden narratives like 

challenges, importance, and 

needs, particularly in the face of 

climate uncertainty and the 

corresponding strategies critical 

to sustaining our livelihoods 

and preparing for the future. 

Our learning through visual 

methods research, which 

complemented the social science 

research, is conveyed by the journey 

of realisation. We started with 

unpacking extremes – using both 

floods and drought as our entry 

points of conversation. However, we 

soon realised that even these terms 

were too homogenous and abstract 

for the local communities. In many 

ways, the photo-elicitation process 

challenged the researcher’s gaze and 

nudged us to rethink our 

vocabularies of inquiry and 

exploration (Bose et al., 2023). This 

process made us recognise the 

importance of the everyday life of 

extremes, and what happens 

between them is as essential to 

unpack as the episode itself. We were 

able to unpack the social 

constructions of extremes to think 

about preparedness from the ground 

up. 

Reference: 
1. Bose, S., Sheth, M. and Srivastava, S. 

(2023) Co-producing visual evidence 

to unpack co-located hazards. IDS 

Blog 

https://www.ids.ac.uk/opinions/c

o-producing-visual-evidence-

unpacking-impacts-of-climate-

extremes-in-rural-gujarat/

  
“Photos used during the exercise serve as an entry point for initiating conversations about the community’s 

experiences, challenges, importance, and needs, particularly in the face of climate uncertainty. For me and my 

community, this is critical to sustaining our livelihoods and preparing for the future.”  (Interview May 2023) 

“I have observed through all these photographs that different communities anticipate and prepare [for summer 

and monsoons] and this is shaped by the availability of resources, their traditional customs and their recognition 

and status within the society” (Interview, May 2023) 

“Co-located hazards have impacts that range from the visibly immediate (loss of life and livelihoods) to sustained 

long-term effects on land, resource quality and access, livelihood options, and quality of life. While relief and 

compensatory measures are important to help smooth over the initial shock, we need a socially inclusive view of 

preparedness that centres on the experiences and perspectives of local communities on the frontline. This must 

focus on the power inequities and knowledge hierarchies that shape the effects of and response to co-located 

hazards” 

Excerpt from IDS Blog: ‘Living between droughts and floods: Differentiated impacts of co-located hazards in 

Gujarat, India’ https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-

co-located-hazards-in-gujarat-india/ 

In the ANTICIPATE project, we aimed to capture 

the spectrum of voices and experiences of shocks 

and stressors amidst hierarchies of caste, ethnicity, 

religion, and gender through the visual methods of 

photovoice, an embedded researcher photography 

and photo elicitation method.  

https://www.ids.ac.uk/opinions/co-producing-visual-evidence-unpacking-impacts-of-climate-extremes-in-rural-gujarat/
https://www.ids.ac.uk/opinions/co-producing-visual-evidence-unpacking-impacts-of-climate-extremes-in-rural-gujarat/
https://www.ids.ac.uk/opinions/co-producing-visual-evidence-unpacking-impacts-of-climate-extremes-in-rural-gujarat/
https://www.ids.ac.uk/opinions/co-producing-visual-evidence-unpacking-impacts-of-climate-extremes-in-rural-gujarat/
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
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THE GENDERED NATURE OF PREPAREDNESS

Women on the Frontlines: Leading Climate Action 

through Anticipatory Practices 
By Megha Sheth, ANTICIPATE Research Officer, Institute of Development Studies (IDS), UK 

 
he impacts of the climate crisis 

are vast, touching every corner 

of the globe, but its effects on 

grassroots communities are 

particularly pronounced. Women's 

reliance on natural resources makes 

them especially vulnerable to the 

impacts of climate change. However, 

this same connection also positions 

women as pivotal actors in climate 

action, particularly in the realm of 

anticipatory preparedness. 

During fieldwork on the 

ANTICIPATE project in North 

Gujarat, it was observed that women 

undertake nearly 70 per cent of 

farming activities. Their roles extend 

beyond agricultural tasks; they 

collect water for their families, 

procure fodder, maintain paddocks, 

and perform other livestock-related 

tasks. Additionally, gathering dry 

wood fuel for cooking is a routine 

activity. These daily responsibilities 

expose them not only to the brunt of 

hydrological extremes like floods 

and droughts but also to the 

increasing frequency of 

unpredictable events such as 

unseasonal rains called mavtha, 

continuous and erratic monsoon 

rains, heatwaves, cyclonic 

conditions, and hailstorms (during 

the winter season).  

A woman community leader 

mentioned: "As we see clouds in the 

sky pre-monsoon, we procure flour 

to make meals for the family, shift 

dry wood, fodder, and harvested 

crops to places with proper roofs, 

and cover them with plastics in case 

of sudden emergencies." This 

statement underscores the proactive 

measures women take in response to 

even the slightest changes in weather 

patterns. Their knowledge and 

quick, sensible actions are crucial 

and need to be recognised and not 

remain hidden as unpaid care. 

Women play a crucial role in 

providing short-term preparedness 

T 

Women preparing the floor with river sand before the arrival of monsoons (pagthi 
khundine lipan) by trampling the surface barefoot, which helps to restrict insects 
emerging from the floor during the monsoon. Photo credit: Megha Sheth (May 
2022) 

A woman covers a clay stove with plastic after preparing a meal, considering the 
forecast of unseasonal rains. Photo credit: Megha Sheth (May 2022) 
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and anticipatory action at the 

grassroots level.  

Women are at the frontline of climate 

action through their everyday 

anticipatory preparedness efforts. 

Their roles in grassroots 

communities make them 

indispensable in both short-term and 

long-term climate resilience 

strategies. By acknowledging and 

supporting their contributions, and 

by addressing the structural barriers 

that limit their participation, we can 

ensure more effective and inclusive 

climate action. Women’s 

involvement is not merely beneficial; 

it is essential for crafting 

comprehensive strategies to combat 

the climate crisis.  

   

Anticipatory action in the field – A woman covers fodder and harvested 
castor with plastic during a hailstorm forecast. Photo credit: Megha 
Sheth (April 2023) 

Collecting rainwater for drinking and household 
chores. Photo credit: Megha Sheth (August 2022) 

“Preparedness and response plans focusing on extreme 

events can only truly be inclusive if they account for 

the gendered impacts that multiple climate hazards 

pose. Positioning women’s perspectives within 

narratives to build responses to extreme climate events 

is essential.” 

Excerpt from IDS Blog: ‘Living between droughts and 

floods: Differentiated impacts of co-located hazards in 

Gujarat, India’ 

https://www.ids.ac.uk/opinions/living-between-

droughts-and-floods-differentiated-impacts-of-co-

located-hazards-in-gujarat-india/ 

 

“Preparedness is often seen from the vantage point of decision-makers and managed within geopolitical borders 

that often do not relate to the physical realities of the communities and villages on the ground. These disparities 

further complicate the challenges of ‘being prepared’, especially for vulnerable communities such as migrants, 

farmers, pastoralists, disabled people, etc.” 

Excerpt from IDS Blog: ‘Living with co-located hazards: reimagining preparedness under climate extremes’  

https://www.ids.ac.uk/opinions/living-with-co-located-hazards-reimagining-preparedness-under-climate-

extremes/ 

 

A cumin field was rendered uncultivable due to the 2017 
floods in Banaskantha. Photo credit: Vinitha Bachina. 

 

https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.ids.ac.uk/opinions/living-between-droughts-and-floods-differentiated-impacts-of-co-located-hazards-in-gujarat-india/
https://www.ids.ac.uk/opinions/living-with-co-located-hazards-reimagining-preparedness-under-climate-extremes/
https://www.ids.ac.uk/opinions/living-with-co-located-hazards-reimagining-preparedness-under-climate-extremes/
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ANTICIPATORY ACTION 

Co-location and Anticipatory Action: What is Needed 

to Address Extreme Heat Acceleration 
By Mihir R. Bhatt, All India Disaster Mitigation Institute (AIDMI), India 

 

he extreme heat of 2024 is 

unprecedented and it is only 

going to accelerate in the coming 

years. Extreme heat will also cascade 

and will be co-located with other 

extreme events such as floods 

cyclones, or both, as it happened in 

the summer of 2023 in Gujarat. 

Co-location in this context means the 

impact of extreme heat on a single 

location, either in conjunction with 

other hazards such as floods or 

cyclones or as repeated extreme heat 

events within a short spell of 

summer. 

Anticipatory action in this context 

refers to any action taken at any level 

in anticipation of extreme heat before 

the extreme heat strikes. 

Let me draw from the recent panel on 

“Anticipating Futures: Forecasting 

and Climate Preparedness for Co-

located Hazards in India 

(ANTICIPATE)” Final Project 

Meeting at the Institute of 

Development Studies, Brighton, UK 

on June 4-6, 2024, supported by the 

British Academy. 

 I also draw on the findings from the 

field in the ANTICIPATE project, 

and more importantly, the validation 

workshop which was conducted in 

our field site (in June 2024), where 

the impact of extreme heat was 

repeatedly highlighted. During the 

three years of the project, the co-

location of heat and floods, heat and 

hailstorms, and heat and heavy rains 

occurred for two years, causing the 

loss of livelihoods, income, assets, 

and a future.  

So, what did we find that is more 

broadly useful for further research 

and action to address extreme heat 

acceleration in the village as well as 

across India? 

One, in such an emerging landscape 

of extreme heat risk, what are key 

anticipatory actions we must take? 

Two, how do co-creations around co-

locations happen across sciences, the 

economic sector, and people in a 

settlement facing extreme heat? 

Three, what can be done to support 

and nurture future leadership for co-

locations across subjects and 

individuals relevant to extreme heat 

and extremes more widely? 

Four, how do we collect and use 

textual, numerical, and visual 

evidence on co-location for climate 

action and anticipatory climate 

justice, especially for those affected? 

Five, what anticipatory agenda do 

we need to support local co-created 

research and mutual learning around 

the co-location of extreme heat? 

Six, are there common strategies for 

extreme heat preparedness and 

anticipatory action, and how to 

define and develop them for greater 

and long-term cooling goals? 

Seven, does co-location make 

solidarity for anticipatory action 

among populations affected by 

extreme heat- more possible? 

The seven questions raised above are 

needed for further research and 

innovation to better address the co-

location of extreme heat and extreme 

events more broadly for anticipatory 

action in India. 

T 

Co-located hazards in Gujarat. Photo credit: AIDMI 
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ANTICIPATORY ACTION: NEED FOR COLLABORATION 

Anticipation, Relocation, and Saving Lives: 

Understanding Landslide and Disaster Risk in 

Wayanad, Kerala 
By Hariprasad VM, Doctoral Candidate, IIT Bombay, India 

 
he Wayanad district experienced 

the biggest landslides in the 

history of Kerala on July 30, 2024, a 

disaster that highlights the 

devastating impact of extreme 

climate events (Rajendran, 2024). The 

high-intensity rainfall that triggered 

this landslide is becoming 

increasingly common due to the 

accelerating effects of climate 

change, and it warrants a much more 

effective disaster response. The 

majority of the victims were socially 

and economically marginalised, 

including private tea estate workers 

and their families, many of whom 

lost their lives or were severely 

injured (Express News Service, 2024)  

Experts suggest that similar 

incidents could occur every fifty 

years, given the 1.3-degree increase 

in global temperature (World 

Weather Attribution, 2024). Despite 

the increasing risk and 

acknowledging the risk over the 

years by the state government, 

anticipation and preparedness in 

Wayanad were noticeably 

inadequate (Kumar, 2023). Early 

warning systems, relocation plans, 

lessons from past experiences, and 

local observations, including those 

from tribal communities, were either 

ignored or inadequately addressed. 

This failure to act on available 

information and warnings led to 

catastrophic consequences. 

Challenges of Anticipatory Action  

Kerala has become the epicentre of 

landslides in India. From 2015 to 

2022, Kerala accounted for 59.2per 

cent of all reported landslides in the 

country, underscoring the state's 

acute vulnerability to this natural 

hazard (Business Today Desk, 2024). 

However, Kerala's ongoing financial 

T 

Local women guide the rescue team to the sites where houses stood before the landslide. The origin of the landslide can be seen 
in the background. Photo credit: Prasoon Kiran 

https://www.moneycontrol.com/news/photos/india/from-wayanad-to-kedarnath-the-10-most-devastating-landslides-in-indian-history-wayanad-landslides-12785891-1.html
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crisis would make it difficult for the 

state to invest in disaster 

management (Livemint, 2023). In the 

absence of adequate resources, 

investing in a low-cost, localised 

early warning system with the 

highest accuracy should be an 

immediate priority. The challenge 

lies in selecting the most effective 

anticipatory actions and taking the 

help of local-level agencies.  

Science and technology will continue 

to improve, and future 

advancements may help society 

better manage climate risks. 

However, the slow pace of fixing an 

early warning system for landslides 

by the state and union governments, 

along with not accurately predicting 

rainfall led to this disaster 

(Unnikrishnan, 2024; Surya, 2024). 

While the union government says 

that the early warning was given to 

the state on time, the chief minister 

countered the argument (Perinchery, 

2024). Although government 

agencies like the Indian 

Meteorological Department (IMD) or 

Geological Survey of India (GSI) did 

not issue red alerts for rainfall or 

landslides, reports from Wayanad 

indicate that the Hume Centre for 

Ecology and Wildlife Biology located 

in Wayanad had warned the district 

administration about a potential 

landslide in Mundakkai and 

surrounding areas 16 hours before 

the event (Unnikrishnan, 2024; 

Abraham, 2024).  

In India, disaster warnings are not 

typically based on predictions from 

local agencies alone due to the lack of 

standardised protocols and 

credibility issues. For example, while 

local knowledge and data, such as 

rainfall measurements by local 

organisations, are valuable, official 

disaster warnings often rely on 

centralised government agencies like 

the IMD (IMD n.d). This centralised 

approach is as per the standard 

operating procedure and to provide 

consistency and reliability in data 

and the government's mandate to 

issue such warnings (ibid). This 

highlights a significant issue in our 

disaster governance, where local 

insights are often undervalued in the 

decision-making process. 

Need for Convergence of Different 

Disciplines 

Anticipatory action in disaster 

management is a forward-thinking 

approach designed to mitigate 

impacts before a disaster occurs 

(Haque and Schneider, 2024). Yet, 

various disciplines, such as geology, 

hydrology, ecology, and soil 

conservation, often fail to collaborate 

effectively. Each discipline uses 

different parameters and has its 

perspective, making it difficult to 

develop a comprehensive early 

warning system. According to the 

World Disaster Report 2020, 

landslides can be categorised as 

either geophysical or hydro-

meteorological events (IFRC, 2020). 

So, developing a localised early 

warning system requires input from 

all relevant disciplines and local 

communities.  

In 2019, a symposium on landslides 

in Kerala was held in Munnar, where 

experts discussed possible ways to 

prevent landslides, focusing on low-

cost warning systems and 

comprehensive data on landslides in 

the state. Despite previous 

discussions, GSI launched its first 

regional early warning system for 

rain-induced landslides on July 19, 

2024, just two weeks before the 

Wayanad incident, but errors in the 

modelled data resulted in the 

system's failure to accurately predict 

the landslide (DTE Staff, 2024). 

Long-term Structural and Non-

Structural Solutions  

Kerala's disaster preparedness 

should include long-term mitigation 

and adaptation plans rather than 

merely relocating residents to relief 

camps each year. The state needs 

land use based structural measures, 

and the immediate changes or 

reversals are required to conserve the 

risky terrains. Chenan, who belongs 

to the Indigenous Adivasi 

community, regularly walks through 

the areas affected by the landslide. 

He observed cracks and gaps in the 

land and informed some officials a 

few months ago (News Malayalam, 

2024). This highlights the need to 

incorporate community knowledge 

and experience into the mitigation 

and preparedness efforts. 

Reflecting on the 2013 Uttarakhand 

flood, which claimed over 6,000 

lives, geologist K.S. Valdiya 

described the disaster as "man-

made" and attributed it to the 

"criminal oversight" of the state's 

geological features and water 

channels over several decades 

(Bhattacharya, 2013). We must not 

overlook the lives of people living in 

difficult terrains, and future 

incidents should not be attributed 

solely to extreme weather events.  

In conclusion, investing in long-term 

resilience projects—both structural 

and non-structural—by utilising 

local data is essential for timely 

action. This approach requires 

dedicated transdisciplinary expertise 

teams in each district to develop 

long-term strategies, integrate local 

knowledge, improve anticipation, 

and effectively respond to such 

events.  
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ADAPTIVE MANAGEMENT: PERSPECTIVE FROM THE ANTICIPATE PROJECT 

Managing Research Projects: A View on Adaptive 

Management amidst Uncertainty 
By Natalie Lovell, ANTICIPATE Project Manager, Institute of Development Studies (IDS), UK 

 
anaging projects amidst the 

Covid-19 pandemic and its 

cascading impacts provided valuable 

lessons for adaptive management. 

While all projects undergo a risk 

assessment during the conception 

phase, we seldom plan for the type of 

uncertainties experienced in the past 

few years due to the pandemic.  

Collaborating with dryland 

communities in Gujarat, 

ANTICIPATE examined how 

different actors forecast and prepare 

for co-located hazards under 

conditions of climatic uncertainty, 

and whether and how these practices 

can be integrated for building 

preparedness. Originally conceived 

to be a two-year project starting in 

April 2020 and concluding in March 

2022, the disruption of the Covid-19 

pandemic resulted in several 

unavoidable delays, stretching 

ANTICIPATE and its limited budget 

into a four-year project ending in 

June 2024. Indeed, managing an 

international project while 

navigating the Covid-19 pandemic 

has been a formidable challenge, 

requiring adaptability, innovation 

and collaboration. Here I trace the 

timeline of ANTICIPATE and reflect 

on what it means to manage a project 

in the face of uncertainty.  

Inception 

Although the project officially began 

in April 2020, the Covid-19 pandemic 

caused significant delays during the 

inception period (April to September 

2020). Logistical delays to 

contracting as well as nationwide 

lockdown measures imposed by the 

UK and Indian governments to curb 

the spread of the virus forced a 

revision of fieldwork schedules, 

resulting in the research team 

missing the crucial drought and 

monsoon periods in Western India.  

Implementation 

From September 2020 to December 

2021, the research team adopted 

remote data collection methods in a 

bid to ensure research activities 

could continue. Relying 

predominantly on literature reviews 

to build a conceptual foundation and 

phone-based interviews with local 

communities provided some 

progress but had its limitations. 

Despite restrictions on movement 

being lifted, plans for face-to-face 

fieldwork from March to July 2021 

were hindered by the severity of the 

second wave of the Covid-19 

pandemic in India. Additionally, a 

duty of care and the need to 

minimise the risk of infection to 

communities, team members and 

collaborators added another layer of 

complexity. And while substantial 

progress resumed with the easing of 

restrictions and fieldwork from 

September 2022, new challenges 

soon emerged: team members felt 

the personal effects of the pandemic, 

administrative barriers arose at 

partner institutions, local and state 

elections paused or delayed project 

activities. 

Dissemination and Synthesis 

Despite the numerous challenges 

encountered by ANTICIPATE, 

significant progress has been 

achieved and synthesis is underway. 

The project has gained visibility 

through impactful events such as the 

World Climate Research Programme 

(WRCP), Adaptation Futures, and 

COP28-related activities alongside 

the final dissemination event held at 

the Institute of Development Studies. 

Moreover, the project’s findings are 

proving to be of critical importance 

given the rise in extreme and erratic 

weather events, and India’s ongoing 

struggle with severe heatwaves and 

hydrological extremes.  

Several factors contributed to the 

success of ANTICIPATE. These 

include: i) an adaptive management 

approach; ii) factoring in risk as well 

as uncertainties which required the 

continuous reassessment of project 

plans, timelines and objectives; iii) 

ongoing communication and 

collaboration between the 

internationally dispersed research 

team; and iv) flexibility from the 

funder. These strategies enabled 

ANTICIPATE to navigate the 

immediate challenges presented by 

the pandemic, to adapt and respond 

to changing project conditions, and 

to ensure that project activities 

remained relevant and effective. 

ANTICIPATE exemplifies that 

through careful planning and 

adaptability, an opportunities for 

experimentation may arise from 

unprecedented uncertainty.  
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