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Population  

(Metropolitan Region)

10,116,752 (Census Bureau of India,  

2011)

Area

(Metropolitan Region)

53,484 km2 (Census Bureau of  

India, 2011)

Income per capita US$1,680 (World Bank, 2017)

Climate zone Csa – Hot-summer Mediterranean  

(Peel et al., 2007)

The second largest humanitarian disaster in 2013 occurred in thir-

teen cities in Uttarakhand, North India, with the town of Kedarnath

being the most impacted by the flood. It illustrates how many devel-

oping countries are not yet well prepared for the interconnected and

cascading impacts of climate change. During June 2013, tens of

thousands of people were on a pilgrimage when the monsoon rains

began. Kedarnath lies on the southern slope of the Himalayas, and

the land traversed by the pilgrims is almost entirely mountainous,

with more than 60% covered in forest. The rains that fell in June 2013

were stronger than in the 80 years prior, surprising pilgrims and tour-

ists by arriving earlier in the season than expected. The rains fell for

Case Study 10.5, Figure 1 An early start to the 2013 monsoon rains led to  

severe flooding in Uttarakhand, India.

Source: UNCS, GAUL, NaturalEarth

50 hours and produced more than 500 millimeters of total precipita-

tion in the cities of Uttarakhand (Munich Re, 2014; Dube et al.,2013;  

Dube et al., 2014)); this was 374% above normal monsoon precip-

itation of 65.9 millimeters (Anumeha et al., 2013). This triggered a  

catastrophic chain of events. Snowmelt, including from the retreating  

Chorabari Glacier, added to the heavy precipitation, causing glacial  

lake outbursts and flooding the Mandakini river. Water levels in the

cities increased by upwards of 7 meters, leading to catastrophic  

flooding, erosion, and landslides.

Landslides and flood waters trapped 75,000 pilgrims in Kedarnath. A

reported 5,748 lives were lost and hundreds of others were sickened

with gastroenteritis from water-borne disease due to contaminated

spring water and groundwater contamination in broken pipelines.

In the past few decades, the government has increased devel-

opment in areas along the popular Himalayan pilgrimage routes.

Natural forest cover has been reduced in order to build roads and

dams, thus decreasing the stabilization of mountains. Infrastructure,

plans and policies, and early warning detection systems to prevent

such calamities are either lacking or underdeveloped. These fac-

tors led to increased vulnerability to extreme events. The resulting 7

meter floodwaters caused not only losses to property, schools,

health centers, hydroelectric power stations, city infrastructure, cash

crops, and fisheries, but also claimed the lives of 6,054 locals and

tourists. A total of 504,473 people were injured and/or displaced.

Economically, the overall losses were estimated at $1.5 billion with

only $600 million covered in insured losses.

In the wake of the June floods, the government announced a new

water policy: the Uttarakhand Water Management and Regulatory

Act, which came into effect on April 4, 2014. Because flood events

are expected to increase with a changing climate, this Act is

intended to improve the management of future risks from water-re-

lated gastrointestinal illnesses.

The Act:

• Provides for the establishment of a Water Management

Regulatory Authority to ensure judicious and equitable manage-

ment of water resources in the state as well as its proper alloca-

tion and optimal utilization.

• Creates a five-member authority with the powers of a civil court

and the mandate to carry out developments in the state in an

eco-friendly and sustainable manner.

• Devises a new water policy to manage rivers.
• Fixes rates for water use for industrial, drinking, power, agricul-

tural, and other purposes, fixes and taxes on land benefited by

flood protection and drainage works.

• Deters construction on surface recharge areas and improves

tourism plans (because flooding deterred tourism) (Indian

Express, 2013)

As in Calgary (see Case Study 10.A in Annex 5), the many layers

of vulnerability magnified the impacts of this event: a shifting

monsoon season, lack of government intervention, and substan-

tial changes to land use. All these factors converged to create

catastrophic – and perhaps somewhat preventable – loss of life.

The new Act provides a step in the right direction, but it needs to

be implemented along with other no-regret policies and actions

that consider climate change while providing co-benefits to the

region’s residents and protecting tourists when they visit.
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