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KEY TAKEAWAYS 

 

India is among the countries most at risk due to climate change with a large part of the 
nation’s area as well as population in a high-risk zone even at the threshold 1.5 C 

mean temperature rise. By 2050, climate change will present multiple threats such as 
heatwaves, increased rainfall and cyclone intensity, and sea level rise.  

India has a large and growing nuclear program with 22 civilian reactors, multiple 

nuclear processing sites, uranium mines, and likely more than 100 nuclear warheads. 

India has not suffered major loss of life due to a nuclear accident but has had several 

near-misses and frequent minor mishaps. Although the country’s nuclear establishment 

vouches for the safety of all facilities, the lack of an independent regulator and relative 

paucity of information has raised concerns. 

Climate and nuclear risks intersect in India most overtly in terms of safety of nuclear 
installations to extreme weather events. Risk enhancement is probably the greatest for 

facilities located on the country’s west coast and in the southern state of Tamil Nadu.  

Inland installations are also at enhanced risk of major flooding due to expected 

increase in extreme rainfall events in the future. 

A growing nuclear program implies that climate risks will also become more prominent 
during routine nuclear materials transport, which in India is across large distances. 

Climate change could also play an indirect role in impacting nuclear risks through its 

effects on the Indus River Basin and the India-Pakistan rivalry. 

Nuclear safety in third countries could potentially involve India in the future, as New 

Delhi is positioning itself as a vendor in nuclear projects abroad in partnership with 

Russia. 
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BACKGROUND 

India has well-established nuclear energy and weapons programs, with their technological beginnings 

soon after the country achieved independence from British colonial rule in 1947. They currently consist of 

22 civilian reactors for energy generation as well as several military, research, and processing sites and 

likely more than 100 nuclear warheads.  

India is also one of the world’s most vulnerable countries to climate change. Adverse climate impacts by 

2050 or sooner will include sea level rise, coastal flooding, intense rainfall events, and water stress. 

Although the expansion of India’s nuclear reactors has been slower than anticipated, there are numerous 

operational and planned nuclear sites located in climate-sensitive zones such as coastlines and riverbanks 

and in water-stressed zones of the country.  

This paper aims to analyze the intersection of nuclear and climate risks and assess the risks presented by 

climate change to India’s nuclear program. The focus is on India’s civilian nuclear sector, though military 

aspects will also be covered.  

INDIA’S NUCLEAR FACILITIES 

In 2009, India was granted relief from international sanctions and access to global nuclear commerce with 

the signing of the civil nuclear agreement with the United States (U.S. Department of State, 2007) and the 

subsequent safeguards agreement with the International Atomic Energy Agency (IAEA, 2009).  

However, India’s nuclear program predates by many decades the imposition of two major rounds of 

sanctions in the wake of its 1974 and 1998 nuclear tests. The country embarked on the program under the 

leadership of its first prime minister, Jawaharlal Nehru, only a few years after independence from British 

colonial rule in 1947. This early initiative benefited from international cooperation, including the “Atoms 

for Peace” program under President Eisenhower in the 1950s, in an era when nuclear energy was heralded 

as a major source for future global energy abundance.  

India’s first research reactor, the modest 1 megawatt-capacity Apsara located in the neighborhood of 

Trombay in the country’s financial capital of Mumbai, was commissioned in 1956 with assistance from 

the United Kingdom. The first commercial power plant began operations in Tarapur, located near 

Mumbai, in 1969 with major assistance from the U.S. Agency for International Development (USAID). 

This was followed by a second research reactor named CIRUS that was launched in 1960 in Trombay. 

CIRUS was the inspiration for the first commercial-scale reactors, built in Rawatbhata in the state of 

Rajasthan. Built with the assistance of Canada, the RAPS-I and RAPS-2 reactors1 were of the Pressurized 

Heavy Water Reactor (PHWR) type, similar to CIRUS. This Canadian design had the advantage of using 

unenriched uranium and became the mainstay of India’s nuclear program in the following decades. 

As of early 2020, India has 22 civilian commercial reactors for power generation in operation with a total 

capacity of 6.78 gigawatts (GW). (AERB, 2020). They are located in seven sites in the north, west and 

south of the country, namely Tarapur in the state of Maharashtra, Kakrapar in Gujarat, Rawatbhata in 

Rajasthan, Narora in Uttar Pradesh, Kalpakkam and Koodankulam in Tamil Nadu and Kaiga in Karnataka 

(figure 1). Two of the four reactors located in Tarapur are of the BWR (Boiling Water Reactor) design 

and the two reactors in Koodankulam are Russian VVER-1000 designs. The remaining 18 civilian 
reactors are of the PHWR variety. Additional research or military reactors include Purnima and Dhruva in 

Trombay and the Fast Breeder Test Reactor (FBTR) at Kalpakkam. All these reactors are located on the 

coast or next to major water bodies due to requirements of coolant water in their designs.  
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FIGURE 1: India’s Major Nuclear Facilities. Source – (World Nuclear Association, 2019; DAE, 2018). 

India lacks major uranium deposits. This motivated the construction of the FBTR, which is an attempt to 

demonstrate the viability of a three-stage nuclear cycle that will enable India to use its large thorium 

reserves as fuel in the future, in theory freeing it of foreign dependence. The FBTR is to be followed by 

the construction of a Prototype Fast Breeder Reactor (PFBR), which is aimed to be the template for scores 

of such reactors that will follow. However, the three-stage cycle has faced major delays with the FBTR’s 

performance being poor. It seems unlikely that India will be able to realize its unique nuclear scale-up 

vision in the foreseeable future.  

In addition to power and research reactors, India also has a variety of other sites such as heavy water 

production plants, fuel fabrication plants, reprocessing facilities, enrichment sites, and uranium mines, 

and reactors specifically developed for its sea-based deterrent program. 

The India-IAEA agreement effectively divided Indian nuclear facilities into three streams from the 

standpoint of international safeguards – the civilian safeguarded, the civilian unsafeguarded, and the 

military unsafeguarded (Robertson & Carlson, 2016).2 The civilian safeguarded stream includes 14 

commercial power reactors, six fuel fabrication and conversion facilities for these reactors, and two spent 

fuel storage sites. The civilian unsafeguarded stream includes the remaining eight commercial power 

reactors, fast breeder reactors, uranium mines, three heavy water production sites, research reactors such 

as Purnima, and fuel reprocessing sites. Military sites include enrichment complexes, reprocessing sites, 

uranium mines, naval reactors, four heavy water production sites, and a few other facilities. 

The military dimension of India’s nuclear program has been steadily expanding since its 1998 tests that 

heralded the coming of a new overt nuclear weapons power. India keeps its data on nuclear material 

confidential, but an assessment put India’s stockpile within a range of 77 and 123 warheads (with a 
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median figure of 97) in 2014, a number that has likely grown further in the intervening six years (Albright 

& Kelleher-Vergantini, 2015). This is far smaller than the arsenals of the U.S. or Russia but very 

substantial for a developing country.  

INDIA’S NUCLEAR EXPANSION PLANS 

In the wake of the heady days of the Indo-U.S. nuclear agreement, the Indian government projected a net 

63 GW of nuclear capacity by 2032. In 2018 however, this number was greatly downscaled to 22.48 GW, 

with 13.48 GW expected to be achieved by 2024 (Srivastava, 2018). Approval has been granted for the 

construction of 16 additional civilian reactors (figure 1). They will be located in Bhimpur, Chutka (both in 

the state of Madhya Pradesh), Kaiga (Karnataka), Mahi Banswara (Rajasthan), Gorakhpur (Haryana), and 

Kudankulam (Tamil Nadu). All except Kudankulam will be indigenous PHWR-type designs, but with a 

higher 700 MW capacity (DAE, 2018). The Kudankulam reactors will be from Russia.  

In the wake of the India-U.S. nuclear agreement, there were high expectations of a major role for foreign 

(especially U.S. and French) vendors in adding future nuclear capacity. However, foreign investments in 

nuclear power have essentially failed to materialize even a decade after the legitimization of India’s 

nuclear program.3 Foreign vendors have been reluctant partly due to disputes over India’s nuclear liability 

regime which differs from the international standard. Vendors in Europe and the U.S. have also suffered 

from their own financial problems, which has slowed their plans. 

Currently, talks are ongoing for six 1.25 GW AP1000 reactors from Westinghouse in Kovvada (Andhra 

Pradesh), six 1.65 GW EPR reactors from the French vendor EDF at Jaitapur (Maharashtra) and 

additional Russian reactors in Haripur (West Bengal). The Westinghouse agreement was slated to be 

signed soon after President Trump’s recent visit to India, but the signing did not take place, indicative of 

the barriers to realizing the promise of the nuclear agreement (Miglani & Dasgupta, 2020). India is 

reportedly waiting for the first-ever EPR reactor to begin functioning before finalizing the Jaitapur deal 

(PTI, 2019).  

SAFETY AND SECURITY  

India’s large and growing nuclear program raises questions as to how safe its facilities are in terms of the 

risk of accidents and how secure they are from attacks by malevolent actors.  

Safety 

India has not suffered a major nuclear accident similar to Chernobyl, Fukushima, or Three Mile Island. 

The Indian nuclear establishment has consistently claimed that India’s nuclear program is safe 

(Chidambaram, 1999), at one point even claiming “100%” safety (Bagla, 2011). In any organization, an 

extremely high self-belief in the level of safety achieved can, paradoxically, itself endanger safety 

(Reason, 2000). The record demonstrates a number of lapses and accidents thus far. 

India’s most serious nuclear accident took place at the Narora nuclear power plant on March 31, 1993. 

The accident was triggered by cracks in the locally manufactured steam turbine that led to the breakage of 

two blades. This in turn caused hydrogen and oil leakage, leading to a fire that gutted the turbine building 

and forced operators out of the central control room. The plant’s fire detection systems failed – the fire 

was attended to only when operators noticed the smoke. The reactor was shut down manually, but waste 

heat continued to build up in its core and had to be contained using water intended for fire control. 

Meanwhile, neutrons continued to build up in the core threatening a runaway critical reaction that would 
have meant a catastrophic accident, but for a few heroic operators who manually injected liquid boron 

into the reactor core, thus averting a meltdown similar to the Fukushima accident (Ramana, 2012, 203; 

Chellaney, 1993).  

The Narora accident was avoidable, as the state-owned turbine manufacturer Bharat Heavy Electricals 

Limited had notified Nuclear Power Corporation of India Limited (NPCIL), the state-owned organization 
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that operates India’s nuclear power plants, about the design flaw in the turbines. However, no action was 

taken to replace the turbines or rectify the flaw (Ramana, 2012, 204). The Narora incident however did 

lead to the temporary closure of India’s nuclear power plants as safety reviews were conducted. In the 

wake of an investigation committee report, several corrective measures were taken including a periodic 

review mechanism for nuclear plants (Mishra, 2017, 125-126; AERB, 2018, 1-29). 

The closure inadvertently prevented a second major accident in 1994 at the low-lying Kakrapar nuclear 

plant in Gujarat, when heavy rain caused major floods in the area. The power plant is located next to an 

artificial lake that is used as the source for coolant water for the plant. Due to lack of use, the outflow 

gates of this lake were clogged with weeds and other obstructions and could not be opened after lake 

levels began to rise to dangerous levels. Eventually, floodwaters entered the reactor building, submerging 

much equipment including coolant pumps. Floodwaters carried away several canisters of radioactive 

waste, which were never traced. Had the reactor been operational on that day, the consequences could 

have been severe (Ramana, 2012, 207).  

Two other major nuclear accidents in India are noteworthy. During the construction phase of the Kaiga 

nuclear plant in 1994, the containment dome (the key structural component that encloses the core 

fissionable material in a nuclear plant) collapsed, injuring 13 workers (Chengappa, 1994). A faulty design 

and poor work practices were the likely cause (Ramana, 2012, 209). The massive Asian Tsunami of 2004 

caused much death and destruction in the state of Tamil Nadu. The tsunami flooded parts of Kalpakkam, 

a major complex containing power reactors, the FBTR, reprocessing sites and other facilities, and 

necessitated activating backup systems and the emergency shutdown of one reactor (Jin et al., 2006). 

Oil leaks, turbine vibrations, and leakage of coolants and heavy water have featured in many smaller 

accidents in Indian nuclear reactors (Ramana, 2012, 205). Most recently, a likely and potentially serious 

coolant leak was reported at the Kakrapar plant, but authorities released few details (Sundaram, 2016). 

Concerns have also been expressed about the design of the proposed PFBR, which is seen as vulnerable 

to failure of its liquid sodium-based cooling system (Ramana, 2012, 198).  

In general, India’s nuclear establishment is perceived to have a culture of extreme secrecy (Ramana, 

2009; Rethinaraj, 1999). For example, the 1994 Kakrapar flooding incident came to light only through a 

whistleblower, a worker at the plant, who was then terminated from employment and eventually lost his 

legal case against the Indian government. It has been argued that the opaqueness has its roots in the 

unique origins of the civilian nuclear program as compared to other government initiatives, and its later 
intimate connection with weaponization (Ramana, 2009).  

India’s nuclear regulatory authority, the Atomic Energy Regulatory Board (AERB) is not independent of 

the Atomic Energy Commission (AEC) and the Department of Atomic Energy (DAE), which govern the 

nuclear program. The lack of autonomy of the regulator has often come under major criticism (including 

from an ex-head of the AERB itself and the official government auditor), and does not conform to 

international best practices (Ramana, 2009; Jayaraman, 2012; Gopalakrishnan, 1999). The DAE however 

strongly defends its safety record and points to two recent extensive safety reviews conducted in 1995 and 

in the wake of the Fukushima disaster in 2011 (AERB, 2011). 

In an effort to create a truly autonomous regulator, the Indian government introduced the Nuclear Safety 

Regulatory Authority (NSRA) bill in parliament in 2011, which envisaged replacing the AERB with a 

new regulator that reported directly to the prime minister’s office. However, the bill never passed and 

ultimately lapsed. The NSRA bill has also been criticized for not going far enough (Pandey, 2015). 

Security 

India lives in a tough neighborhood and has been a victim of terrorist attacks from multiple violent actors 

over the decades. Its rivalry with Pakistan has been a key cause for violence in the disputed territory of 

Kashmir, currently de facto partitioned between the two rivals and China. Terrorist groups based in 

Pakistan such as the Lashkar-e-Tayyaba and Jaish-e-Muhammad have been responsible for attacks in and 
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outside Kashmir, Maoist militants have conducted strikes in central and eastern India, and various smaller 

ethnic nationalist militants have historically been active in the country’s remote northeast (figure 2).4 

 

 

FIGURE 2: Zones of armed conflict in India. Source: Reconstructed from South Asian Terrorism Portal, 

2019. 

India secures its nuclear facilities through a 95,000-strong paramilitary organization called the Central 

Industrial Security Force (CISF), which is also tasked with guarding major state-owned industries, 

airports, key railway stations and other infrastructural sites. However, it is reportedly underfunded and 

under-armed. Nuclear installations observed by U.S. diplomats during a visit in 2008 lacked adequate 

security, according to a leaked State Department cable (Levy & Smith, 2015).  

India also moves its nuclear material over large distances in unmarked vehicles without obvious security 

(Levy & Smith, 2015). Though this practice camouflages such sensitive cargo by lending it anonymity, it 

also allows for the possibility of a breach of security due to an insider attack, or limits accompanying 
resources to contain any radioactive spillage due to an accident or a natural disaster on India’s often 

poorly maintained road system. 

India is however most concerned with an insider attack. It has worked to an extent with the U.S. and other 

countries on upgrading its nuclear security (Guenther et al., 2013). It implements the Personnel Reliability 

Program, a global best practice, which involves rigorous background verification and continued 

monitoring of employees (Rajagopalan, 2015). However, this did not prevent an attack in 2014 by a 

mentally stressed constable at Kalpakkam---one of India’s most complex and sensitive nuclear facilities---

who killed and injured several personnel. Warning signs were reportedly ignored in the days leading up to 
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the attack (Levy & Smith, 2015). Media also reported incidents of nuclear theft in October 1994, June and 

July 1998, August 2001, and February and September 2008 (Haegelund, 2016).  

External attacks also present a major risk, including from the cyber domain. The planners of the 2008 

terrorist attack in Mumbai, conducted by militants from Pakistan, initially included nuclear sites present 

in the city as a part of their plan. The Russian-built Kudankaulam nuclear power plant, India’s largest in 

terms of generation capacity, came under cyber-attack in 2019 from as-yet unidentified attackers. The 

attack fortunately only affected the plant’s business network and not its operational network, which plays 

a part in the actual running of the plant. The incident exposed the lack of preparedness of the country’s 

nuclear program, though India is hardly the only nation in this category (Campbell & Singh, 2019; 

Chatham House, 2015).  

CONVERGING CLIMATE AND NUCLEAR RISKS 

India is one of the countries most seriously threatened by climate change. In 2018, it was the fifth worst 

country affected according to the Bonn-based think-tank Germanwatch, up nine notches from the 

previous year. The damage was estimated to be $37.8bn and 2038 lives during that year (Germanwatch, 

2019). India also has the largest number of people facing extreme climate-exposure in the world (Busby, 

et al., 2018). Climate change is impacting temperatures, rainfall, causing sea level rise and helping 

strengthen extreme weather events such as cyclones.  

As far as risks to nuclear installations are concerned, cyclones, extreme rainfall events, and floods are the 

most relevant. Cyclones (known as hurricanes in the Americas) are most relevant to coastal plants. Acute 

water stress and drought in inland areas can also be a factor in threatening the viability of nuclear plants 

situated away from the coasts. Water shortages are highly unlikely to trigger a major nuclear accident but 

are relevant from an energy security perspective. 
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FIGURE 3: Zones of frequent Category 5 intensity cyclones in India. Source (Global Risk Data Platform, 

2014) 

Climate change will likely induce greater cyclone intensity with greater rainfall (Mann et al., 2017).5 The 

most severe (Category 5) cyclones have historically been the most frequent in India along its east coast 

(figure 3). Historically the west coast has seen far fewer major cyclones. However, modeling tells us that 

cyclone intensity is projected to especially increase on India’s west coast due to climate change (Yadav, 

2019).  This encompasses several nuclear sites such as Trombay (Mumbai), Tarapur, Kakrapar, and the 

planned site of Chaya Mithi Virdi. This is due to particularly high increases in sea temperatures in the 

northern part of the Arabian Sea. Cyclone threats, already significant, will likely further increase on 

India’s east coast which includes the complex facility at Kalpakkam, reactors in Kudankulam, and 

planned sites in Kovvada and Haripur.  

Significant parts of India are already subject to considerable flood risk (figure 4). Even if a nuclear plant 

is located inland, as a number of them are, it always lies next to a major water body due to the necessity 

of drawing large quantities of water for cooling. In India, such plants tend to be close to major rivers and 
dams – for example Kakrapar is located next to an artificial lake connected to the Tapi river, and 

Rawatbhata is sited next to the Chambal river. Extreme rainfall events, whose intensity will very likely 

increase with climate change, present enhanced risk of floods, which is heightened in cases of proximity 

to dams.  
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FIGURE 4: Zones of historically high exposure to floods in India. Source (Global Risk Data Platform, 
2011) 

According to the EM-DAT International Disasters database, India experienced 285 reported flooding 

events in the period 1950 to 2017. The death toll is estimated to be 71,000, and financial damage totaling 

$60 Billion (EM-DAT International Disasters Database). The Dartmouth Flood Observatory data 

indicates no clear pattern of increasing number of flooding events in India and a decreasing death toll 

from 23065 in the 1990s to 8514 in the current decade (Dartmouth Flood Observatory, 2019). However, 

climate change acts to increase intensities of adverse events rather than necessarily increase their 

frequency. As far as nuclear installations are concerned, it is the severity of a natural event that is of most 

concern. 

Extreme rainfall events have been increasing in a wide swath across the middle of India and the western 

coast and this trend is likely to accelerate with climate change (figure 5). Thus, the massive cloudburst 

that triggered the 1994 Kakrapar accident therefore would no longer be a rare event. An official in the 

state government of Madhya Pradesh admitted recently that the 2019 extreme rainfall event in the state 

threatened the Rawatbhata nuclear site in the neighboring state of Rajasthan with a “Chernobyl-like” 

nuclear accident (DBPost, 2019). Flooding also enhances risks from India’s expanding uranium mining. 
In 2008, flash floods caused uranium deposits to be swept onto farms in the state of Andhra Pradesh 

(Chauhan, 2008). 
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FIGURE 5: Extreme precipitation events in India are increasing across a wide band in the middle of the 

country, the west coast, and the northeast. Source (Roxy and Chaithra, 2018). 

The presence of major nuclear sites next to megacities also ratchets up risk in the unfortunate event of a 

major accident. Tarapur and Kalpakkam nuclear facilities are located within 60 miles (100 km) of two of 

India’s largest cities, Mumbai and Chennai. The dual civilian-military purposed Trombay site is located 

well within the city limits of Mumbai. An important  nuclear complex is located adjacent to the southern 

city of Mysore, and unconfirmed reports indicate it is emerging as a major enrichment site (Albright & 

Kelleher-Vergantini, 2015). 

Climate change will also cause global sea level rise due to melting ice in the Arctic, Antarctic and the 

“third pole” in the Himalaya-Hindukush-Karakoram-Tibet region of Asia. Even under optimistic 

mitigation scenarios, sea level rise could be up to 0.5 m or more by the end of the 21st century. Recent 

findings have tripled the globally vulnerable population exposed to sea level rise (Kulp & Strauss, 2019; 

Climate Central, 2019). Major coastal cities such as Mumbai (India’s financial capital) and Kolkata (the 

largest city in the country’s east) show major fractions of their land areas subject to sea level rise and 

annual flooding (figure 6). This too has major implications for nuclear plants situated on the coastline - 

Kalpakkam, Trombay, Tarapur, Kudankulam, and planned ones such as in Kovvada and Haripur (figure 

6).  India’s nuclear establishment insists that all these reactors are completely safe pointing to a number of 

safety features and enhancements since the Fukushima disaster (Parthasarathy, 2011a, 2011b).  

 



 

 

11 

 

FIGURE 6: Risk of combined annual flooding and sea level rise at the Trombay (Mumbai) and Tarapur 
nuclear facilities on India’s west coast with a 0.7 m sea level rise. Source (Climate Central, 2019). 

Climate change can also intersect with nuclear safety and security in more subtle and indirect ways. For 

instance, climate change is one factor in exacerbating tensions between India and its nuclear rival 

Pakistan over sharing waters in the Indus River Basin (IRB).6 Any escalation of tensions between the 

neighbors over water security has the potential to turn nuclear and additionally involve cyberattacks on 

each other’s civilian nuclear facilities. 

Nuclear safety in third countries could potentially involve India in the future, as New Delhi is 

increasingly a stakeholder in third-country nuclear projects as a vendor in partnership with Russia. 

Construction has already begun on a major project in Rooppur in Bangladesh, and African countries such 

as Ethiopia are next targets of this cooperative venture (World Nuclear News, 2020). Bangladesh faces 

major climate risks due to sea-level rise and cyclonic activity. Although global liability standards 

indemnify nuclear vendors in the event of any accident, political realities could embroil Indo-Russian 

projects in any future nuclear incident in Bangladesh or elsewhere. 

CONCLUSION 

In contrast to its stall or reversal in North America and Europe, India has a large and growing nuclear 

program with 22 civilian reactors, multiple nuclear processing sites, uranium mines, and likely more than 

100 nuclear warheads, even as climate change is expected to have substantially damaging impacts on the 

country within a decade or two. Thus, it is highly likely that convergences of nuclear and climate risks 

will only increase going forward. 
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Climate and nuclear risks intersect in India most overtly in terms of safety of nuclear installations to 

extreme weather events. India has not suffered major loss of life due to a nuclear accident but has had 

several near-misses and frequent minor mishaps. Although the country’s nuclear establishment vouches 

for the safety of all facilities, the lack of an independent regulator has raised concerns. These concerns 

have reportedly been addressed through extensive safety reviews and remedial actions, but the paucity of 

verifiable information leads to lower confidence that installations are adequately safe in terms of future 

climate threats. 

Risk enhancement is probably the greatest for a cluster of facilities concentrated on or near the country’s 

west coast and in the state of Tamil Nadu due to cyclones, flooding and sea level rise. Inland installations 

are also at enhanced risk of major flooding due to expected increase in extreme rainfall events. A growing 

nuclear program implies that climate risks will also become more prominent during nuclear materials 

transport.  

Climate change could also play an indirect role in impacting nuclear risks through its effects on the Indus 

River Basin and the India-Pakistan rivalry. Joint Indo-Russian nuclear projects in third countries such as 

Bangladesh imply that climate risks in these geographies will also have to be accounted for by Indian 

nuclear planners in the future. 

Sarang Shidore is Senior Fellow at the Council on Strategic Risks and Senior Research Analyst at the 

Lyndon B. Johnson School of Public Affairs at the University of Texas at Austin, with expertise and 
multiple publications in geopolitical risk and the energy-climate nexus.  

The assistance of Matthew Preisser in generating the figures and maps is gratefully acknowledged. 

Maps throughout this document were created using ArcGIS® software by ESRI. ArcGIS® and ArcMap™ 
are the intellectual property of ESRI and are used herein under license. Copyright © ESRI. All rights 

reserved. For more information about ESRI® software, please visit www.esri.com. 

 

 

 

1 RAPS is the acronym for for Rajasthan Atomic Power Station. 

2 Note that the term “safeguards” is related to monitoring sites to prevent nuclear proliferation and has little 

relationship with nuclear safety.  

3 The Kudankulam reactors have been planned since 1988, and not a direct result of the India-U.S. and India-IAEA 

nuclear agreements. 

4 Further details on India’s security challenges are available in the first two briefers in this series from the Council 

on Strategic Risks. See (Shidore, 2020) and (Shidore with Busby, 2020). 

5 The Clausius-Clapeyron equation in climate science yields a roughly 7% increase in water vapor per 1 C of 

warming. 

6 An in-depth analysis of how climate change could impact the India-Pakistan rivalry is available in the first briefer 

of this series. See Shidore (2020). 
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