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Abstract

Floods have serious implications on land and people. They disrupt the ecological balance,
hamper the economic development, affect the social fabric of the society, create chaos and
uneasiness, damage the infrastructure, put constraints on the movement of people, create
displacements of millions of people and lead to political disturbance at places. In 2014,
Kashmir Valley witnessed the worst flood in the last 100 years. The impact of the flood is
still felt in the Kashmir Valley, which has changed the perception of the people of the valley
regarding floods. The flood had enormous impact of environment, economy, society, political
set up and all the aspects of life. The present study analyses the impact of the 2014 flood in
Kashmir Valley and its aftermath. It analyses the physical and social vulnerability of different
districts regarding floods and analyses the variability of the impact. The study is based on
primary as well as secondary sources of data, and the data was analysed by statistical
techniques like Z-score and Composite Z-score and also remote sensing techniques and GIS.
Key words: flood, impact, economy, vulnerability, poverty
Introduction

Disasters like floods create havoc in the societies and inundate places which degrade the
environment and have a profound impact on the economy. The decadal period from 2010-
2019 marked the costliest in the modern record for global natural disasters on a nominal and
inflation-adjusted basis. Total direct economic damage and losses tallied USD2.98 trillion.
This was USD1.1 trillion higher than the previous decade (2000 2009); USD1.8 trillion. Asia-
Pacific (APAC) accounted for USDI1.3 trillion — or 44 percent of the decadal total as
catastrophic earthquake, tsunami, inland flood, and tropical cyclone events were recorded

(Aon, 2020). Most of the people affected by disasters (2000-2019) — over 90% - were
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affected by climate-related events including extreme weather like floods. 25 million people
are displaced every year by climate and weather (United Nations Office for Disaster Risk
Reduction, 2020). South Asia is heavily at risk. A rise of more than 2°C will increase coastal
flooding in Bangladesh, with the attendant risk that salt water will infiltrate drinking water.
Mumbai, Kolkata, Karachi, Chittagong, Colombo, and other coastal cities will be endangered
(Chengappa, 2007). The scale, intensity and magnitude of disasters is expected to be
unprecedented (Challinor, Slingo, Turner and Wheeler, 2006). More frequent droughts will
affect water availability and crop yields; higher temperatures will bring more heat waves; and
warmer oceans will produce more intensive storms (Oxfam International, 2008). The effects
of floods on developing nations can be summarized according to three categories. First, the
consequences for human health include death, physical injury, disease transmission,
malnutrition, shock, degeneration of morale and loss of motivation. Secondly, the
consequences for agriculture include loss of crops, food stocks, seeds, stored products and
agricultural wages, damage to farmed land, death or dispersion of livestock and rising
commodity prices. Thirdly, the impact on settlement and the economy comprises damage to
housing, buildings and infrastructure, loss of household effects, deprecation of property,
reduced output, loss of business income and rising prices. Though these are also the
consequences of floods in industrialized nations, in the Third World lack of resources creates
some distinctive and particularly serious outcomes (Alexander, 1993).

The Kashmir Valley is one of the most flood hazard-prone Himalayan region
(Meraj et al. 2013). From the literature review, it is observed that the valley witnessed
significant flooding during 879 AD, 1841, 1893, 1903, 1929, 1948, 1950, 1957, 1959, 1992,
1996, 2002, 2006, 2010 and 2014 (Bhatt et al., 2017). Historical records testify the
occurrence of sixty-four flood events from the early seventh century to 1950 CE.
(Ballesteros-Cénovas et.al, 2020). Due to its geographic, climatic and geological setup, the
Kashmir Valley is vulnerable to all types of the hazards (Meraj et al. 2015; Romshoo et al.
2012; Ray et al. 2009). The historical records reveal that the Kashmir Himalayan region has
suffered heavy causalities and loss of property due to the recurrent floods, earthquakes,
avalanches and other hydro-meteorological disasters (Lawrence 1895; Mulvey et al. 2008;
Kumar et al. 2006; Mohammed et al. 2015).

The 2014 flood in Jammu and Kashmir gravely hampered the societal set up,
created panic among people, affected the economy, degraded the environment and ecological

balance, led to water pollution and soil erosion and affected the overall socio-economic
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development. Jammu and Kashmir, being a political hotbed in South Asia and one of the
most politically volatile regions of the world, witnessed heavy and continuous rain from 3™
September to 7" September 2014 during last stage of South-West monsoon which resulted
into unprecedented widespread flooding and landslides across the region. It was the worst
flood in over 100 years in the Kashmir Valley which can be termed as ‘The Great Flood’ due
to its enormous impact on environment, economy and society as it created political rupture
and changed the perception of the people of Kashmir regarding floods.

In September 2014, the north-west of India and northeast Pakistan experienced
incessant rains, which were particularly intense in the mountain region of Jammu and
Kashmir. Massive floods and debris flows caused catastrophic damage in populated areas
located along the main watercourses (Kumar and Acharya, 2016). The situation was
especially dramatic in the Kashmir valley, where the Jhelum River flooded most of the
inhabited land and crop fields, covering a surface of almost 853 km? (Romshoo et al., 2018).
The 2014 flood was more devastating as compared to other floods in recent times because the
government was not ready for such a devastation (Malik and Hashmi, 2020).

The present study attempts to analyse the socio-economic impact of The Great
Flood of 2014 in Kashmir Valley. It analyses the differences in the amount of damage across
the different districts and whether the impact depended on the type of houses and their
vulnerability. The study also evaluates the social vulnerability in different districts regarding
the 2014 flood in Kashmir Valley.
Study Area: The present study deals with the flooding in Kashmir Valley, which lies in the
North-western Himalayas (Fig. 1). The Kashmir Valley is surrounded by the Pir Panjal range
to the south and southwest, by Kashmir Himalaya to the north and by the Greater Himalayan
range in north and northeast. It has an area of about 15,220km?. The Kashmir Valley forms a
part of Jhelum Basin, and has a fairly well-established drainage system, headed by the Jhelum
River (Bhatt et al., 2017). The valley is filled with 1299.972 metres thick Plio-Pleistocene
fluvio-glacio-lacustrine sediments which are generally known as the ‘Karewas’ (Kotlia 1985;
Dar et al. 2013). The Kashmir valley is affected by the southwest monsoon and extratropical
disturbances (Das et al., 2002). On the basis of temperature and precipitation, the Kashmir
valley experiences four seasons; winter (Dec—Feb), spring (Mar-May), summer (Jun—Aug)
and autumn (Sep—Nov) (Bagnolus and Meher-Homji, 1959). Geologically, the Kashmir
valley hosts two geological formations, the Panjal Volcanic Complex and Triassic limestones

overlying Archean sediments. The rise of the Pir Panjal Range impounded the primeval
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drainage resulting in the formation of a huge lake inundating most of the plains of the

Kashmir valley (Rashid et al., 2015; Rather et al., 2016).
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Fig. 1: (A) Geological Map of Kashmir Valley; Source: Dar et al. 2014
(B) Geographical Map of Kashmir Valley (Study Area).
Materials and Methods:
The present study is based on primary as well as secondary sources of data. The primary data
was collected through questionnaires, focused group discussions (FCD), interviews of experts
in the field of flood management in Kashmir and interviews of people involved in rescue and
relief operations. The expert opinions of several experts was recorded, which helped in the
analysis of the impact. The secondary data was collected from Indian Meteorological
Department (IMD), Flood Control and Irrigation (FCI) Department of Government of Jammu
and Kashmir, various reports and articles. Z-score and Composite Z-score statistical
techniques were used for the tabulation and analysis of the data regarding damage
experienced by different districts. Arc GIS and Erdas Image were used to process the data
and map making.

Results and Discussion
Projected rapid land-use changes, when coupled with climate change, could potentially lead
to increased flood risks with deleterious impact on infrastructure (Ewen and Parkin 1996,

Poelmans et al. 2011, Shafiq et al. 2019, Ganaie et al. 2020, Jamal and Ahmad 2020). The
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concept of vulnerability has been an increasing concern within the literature that seeks to
explore the social impacts of flooding (Tapsell et al. 2002, Fielding and Burningham 2005).
Within this literature, vulnerability is often considered to be linked to particular demographic
and socio-economic factors such as age, ethnicity, income, pre-existing poor health and
family structure (Thrush et al. 2005, Walker et al. 2006). Flooding in J&K and Pakistan
became the costliest weather event of 2014 (2014 Annual Global climate and catastrophe
report, 2015). The 2014 flood in Kashmir caused great damage to agriculture, trade,
infrastructure, tourism and handloom industries. According to the Govt. of Jammu and
Kashmir, the state suffered a loss of Rs. 1.0 trillion due to September 2014 floods (Yaseen,
2014). Over one million people were displaced from their homes and over a 3,000 villages
were inundated incurring economic loss of US$ 6,560 million (Carpenter et.al, 2020).
According to EM-DAT, the International Disaster Database, this is the most expensive
natural disaster in India's history, surpassing the $11.6 billion price tag (2014 dollars) of the
July 1993 monsoon floods.” The Kashmir valley represents a paradigmatic case in terms of
water governance because watershed management is constrained by the Indus Water Treaty
(IWT), signed in 1960 between India and Pakistan. The IWT states that the management of
the Jhelum River belongs to Pakistan, even in the case of its tributaries within Indian
territory. Although the IWT was a success in terms of solving legal issues related to water
sharing between two countries, this special status also renders flood risk management highly
challenging. Indeed, the implementation of structural measures (such as flood storage
structures) requires the approval of both countries IWT, 1960). The situation in the region
may be aggravated in the near future given that climate change may result in increased
precipitation through changes in monsoon activity (Gosain et al., 2006; Attri and Tyagi,
2010) and/or the advection of moisture from the Arabian Sea (Murakami et al., 2017).

The devastating impact of the flood is most conspicuously visible in the
economic dent born the valley. According to Associated Chambers of Commerce and
Industry of India (ASSOCHAM), “there was an initial immediate loss of around 5,700 crores
INR or $92 million. These were only the initial figures and did not take into account the loss
of financial wealth through lack of productivity, loss of livelihood and devastation of much of
the private property. As days passed with unrelenting waters refusing to recede, the
magnitude of the damage seemed to be under-reported or at least under - estimated. As it
became clear that the valley would take years and even decades to come to terms with the

devastation caused by the marauding waters, economists started, for the first time, to realize
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the magnitude of the economic dent that had been left in place post the flood event. Former
president of Federation of Chamber of Commerce, Kashmir, estimated an economic loss
greater than 15 billion dollars, which is greater than the respective GDPs of almost 80
countries around the globe.” The impact, consequences and aftermath scenario of The Great
Flood in Kashmir Valley can be understood by the following points;
1. Effect on Agriculture and Allied activities:

The 2014 flood in South Asia was one of the greatest floods in the modern history of South
Asia. The situation was especially dramatic in the Kashmir valley, where the Jhelum River
flooded most of the inhabited land and crop fields, covering a surface of almost 853 km?2
(Romshoo et al., 2018). The havoc wreaked by the floods and resultant landslides directly
affected about half a million people. The regional economy relies on agriculture and tourism,
which were both severely impacted. The main economic activity in area affected is
agriculture because of the availability of fertile soil deposited by the rivers and water for
irrigation (Carpenter et.al, 2020). Agriculture suffered a great loss by 2014 floods in J&K
which caused damage to 3, 00,000 hectares of crops which accounts for Rs.3,674 crore loss.
The floods caused a loss of Rs 1,000 crore to the apple crop in Kashmir, threatening a
collapse of the horticulture industry in the state (The Associated Chambers of Commerce &
Industry of India, ASSOCHAM, 2014). In Srinagar, about 34.10 km? of agricultural land was
inundated by floods. The September floods have caused an immediate loss of Rs 5400-5700
crores to the state's economy. The initial estimated loss to hotels, trade, agriculture-
horticulture, roads and bridges in the Jammu and Kashmir regions is Rs 2,630 crores. Besides
it, high-cost infrastructure like railways, power and communication in the hilly terrains
suffered a loss of Rs 2700-3000 crores (ASSOCHAM India, 2014).

The growth in Agriculture sector (Agriculture & Livestock only) has decelerated
by -16.23% in the year 2014-15 as compared to 6.25% in the year 2013-14 while as the
Agriculture & the allied sectors which include Agriculture & Livestock, Fisheries, and
Forestry & Logging sectors, has decelerated by -14.9% as compared to positive growth of
5.14% in the year 2013-14. At constant (2004-05) prices, Forestry & Logging sector has
decelerated by -8.00% as compared to -0.15% during 2013-14 while as Fishing has
decelerated at -9.96% as compared to 0.15% during 2013-14 (Economic Survey 2014-15,
Government of Jammu & Kashmir). The loss in all these sectors is attributed to the 2014
flood in Kashmir. Crop loss was reported in 6.52 lakh hectares (16, 11,127 acres) of land,

besides huge losses to the public and private infrastructure, including roads, bridges, schools
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and hospitals (DEERS, 2014). Romshoo et. al (2018) opine, “In the Bandipora district,

Sonawari and recently created Sumbul tehsil, known as 'the rice bowl of Kashmir' suffered

the worst damage, with orchards and paddy crop worth crores of rupees destroyed Out of the

1760 sq. km. of floodplains, 912 sq.km were flooded in the Jhelum basin during the 2014

flooding. The inundation levels recorded in the flood plains were the highest in the archived

hydrological history of Kashmir.”
Table 1: Composite Z-Score of the Impact of The Great Flood of 2014 in the Kashmir

Valley
Z-Score Values
Compo
Total Crop
District Cowsheds Huts Cattle | People | People | site Z-
Houses Area
Damaged | Damaged Lost Dead | Affected | Score
Damaged Affected
Srinagar 2.90 0.44 0.24 -0.75 -0.38 2.94 2.08 1.07
Budgam 0.01 0.32 0.34 0.68 0.27 -0.39 0.17 0.20
Anantnag 0.12 0.42 -0.35 1.68 2.78 0.19 0.84 0.81
Baramulla -0.31 -0.42 -0.24 1.26 -0.33 -0.56 0.84 0.03
Kulgam -0.50 -0.19 -0.33 -0.29 -0.31 -0.31 -0.61 -0.36
Shopian -0.58 -0.94 -0.59 -1.05 -0.15 -0.48 -1.18 -0.71
Pulwama -0.06 2.20 -0.53 0.89 0.19 -0.31 -0.23 0.31
Bandipora -0.34 0.68 2.82 -0.88 -0.93 -0.31 -1.08 0.00
Ganderbal -0.62 -1.25 -0.68 -0.22 -0.96 | -0.48 -0.82 -0.72
Kupwara -0.63 -1.26 -0.70 -1.33 -0.18 | -0.31 0.82 -0.51
Z score and Composite Z score values have been derived by the following
methods.
data point — mean
zZ = .-
standard deviation
i.e,

where X = raw score

KL = mean

o = standard deviation.
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Averaging is the most commonly used approach for creating a composite variable. In this

approach, the composite variable (symbolized as C) is created by summing z scores of the

original variables. Thus,

z1+z2+ ..zZp
C=

n

Where n is the number of items

Fig. 2: Composite Z-Score Map of the Impact of The Great Flood in Kashmir Valley
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Srinagar was the most affected district in the Kashmir Valley due to The Great

Flood of 2014 in terms of loss of lives and property and a considerable area was inundated

(Table 1 and Figure 2). The area inundated in Srinagar city was 100 km?, which accounts for

18% of the total area inundated in Kashmir. 998 mohallas and colonies were inundated in 59

wards of Srinagar. The Composite Z-Score values of ten districts of Kashmir Valley are:
Srinagar: 1.07; Budgam: 0.20; Anantnag: 0.81; Baramulla: 0.03; Kulgam; -0.36; Shopian: -
0.71; Pulwama: 0.31, Bandipora: 0.00, Ganderbal; -0.72 and Kupwara: -0.51. Srinagar has

the highest score while Budgam has the lowest score in terms of houses damaged. Figure 2
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shows the impact of 2014 flood in Kashmir Valley, which depicts that Srinagar and Anantnag
fall in the high impact zone, Bandipora, Baramulla, Budgam and Pulwama fall in the medium
impact zone while as Kulgam, Shopian, Ganderbal and Kupwara fall in the low impact zone.
The analysis suggests that under the same natural conditions, people living in more urbanized
districts like Srinagar and Anantnag suffer with more flood risks and inundation from
floodwater than those that live in less urbanized districts like Kupwara and Shopian while as
people in lower urbanized districts are more vulnerable because they have a low capacity to
cope with floods due to poverty, flood-prone living conditions and lack of awareness on the
changing variability. Socio-economic conditions and vulnerability of people to flood resulted
into huge impact in some districts while as low physical vulnerability in the districts of north
Kashmir resulted into low impact.

Table 2: Total Cropped Area Affected by 2014 Flood in Kashmir Valley

District Total cropped area affected No. of people affected
(acres)
Anantnag 153140 159507
Bandipora 25791 44562
Baramulla 132052 159200
Budgam 103215 119009
Ganderbal 58499 59946
Kulgam 55089 72193
Kupwara 3218 158111
Pulwama 113947 95200
Shopian 17359 38363
Srinagar 32074 NA
Total 694389 906091

Source: Divisional Commissioner’s Office, Srinagar

From Table 2, it can be seen that Anantnag district was the most affected by the
flood in terms of cropped area as well as people affected. In Anantnag district, 153140 acres
of land and 159507 people got affected by the flood. It was followed by Baramulla in which
132052 acres of land and 159200 people got affected by the flood. The least affected district
in terms of cropped area was Kupwara in which 3218 acres of land was affected. The total
cropped area affected in Kashmir Valley by the 2014 flood was 694389 acres while as the
total of 906091 people were affected excluding the district Srinagar. According to Jammu
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Kashmir Coalition of Civil Society (JKCCS, 2015), “Crops to the tune of Rs 3,674 crores,
were damaged according to a survey carried out by Jammu and Kashmir Agriculture
department. Pulwama district suffered the maximum damage in terms of damage to
agricultural produce, with losses estimated to be Rs 1104 crores. The amount includes Rs 778
crores losses to Saffron crop as flood-water inundated Pampore town of Pulwama. The
Horculture Sector, consisting of vegetable and orchard crops incurred an estimated loss of Rs
1565 crores.” Years of research on flood hazard and risk mapping has indicated that the
maximum water level, flood water velocity, and flood duration in a given area are essential
components to evaluate the possible damage or flood risk (Todini 1999; Dutta et al. 2003;
Merz et al. 2007).
2. Damage of Houses and Infrastructure:

About 2,600 villages were flooded and 300 villages were submerged due to 2014 Floods in
J&K. Half of the Srinagar was inundated by more than 6 metres of water. It is estimated that
15% of houses as per the 2011 Census were damaged. About 2, 34,516 structures were
damaged, and 20,000 were fully destroyed. The destruction of houses was most visible in
Srinagar city as the water inundated the first floors of most of the houses. The estimated loss

of hotels,other buildings, roads and bridges is Rs.2,630 crore (ASSOCHAM, 2014).



Table 3: Total Number of Houses Damaged in Kashmir Valley due to The Great Flood of 2014

11

Total number of houses damaged
No- of No. of huts
District Fully damaged Severely damaged Partially damaged Total cowsheds damaged
damaged
Pucca Kacha Pucca Kacha Pucca Kacha
Srinagar 6048 113 25426 78 61798 73 93536 2397 421
Budgam 875 26 3538 3 12485 36 16963 2223 466
Anantnag 1542 272 3923 232 13482 534 19985 2371 156
Baramulla 190 149 1288 146 5969 888 8630 1193 203
Kulgam 231 108 639 76 2111 200 3365 1517 165
Shopian 203 11 181 5 911 25 1336 468 48
Pulwama 1957 58 1926 16 11203 40 15200 4857 74
Bandipora 544 243 1488 71 5039 318 7703 2737 1580
Ganderbal 2 1 1 4 328 93 429 34 9
Kupwara 1 1 0 0 87 0 89 22 0
Total 11593 982 38410 631 113413 2207 167236 17819 3122

Source: Divisional Commissioner’s Office, Srinagar
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The total number of houses damaged by the 2014 flood in Kashmir Valley were
167236 (Table 3). Srinagar district suffered the greatest loss in terms of houses damaged
followed by Anantnag, Budgam, Pulwama, Baramulla, Bandipora, Kulgam, Shopian,
Ganderbal and Kupwara. The highly urbanised districts were affected more as compared to
less urbanised districts because urbanisation can make the flood situation worse. Unplanned
urbanisation is one of the main reasons for flood in Srinagar. (Malik and Hashmi, 2020).
Urbanisation can potentially magnify flooding intensity by ten-fold (Hollis, 1975).

Table 4: Total Number of Houses Damaged in Kashmir Valley due to The Great Flood
of 2014 (Using Z-Score)

District Total no. of houses 7 score
damaged

Srinagar 93536 2.75

Budgam 16963 0.01
Anantnag 19985 0.12
Baramulla 8630 -0.29

Kulgam 3365 -0.48

Shopian 1336 -0.55
Pulwama 15200 -0.05
Bandipora 7703 -0.32
Ganderbal 429 -0.58
Kupwara 89 -0.60

The number of houses damaged in each district varies due to the location,
extent of inundation and water level. In the districts of south and central Kashmir, the damage
is relatively higher as compared to the districts of north Kashmir due to location and speed of
water as these factors are crucial for inundation during floods. During 2014 flood in Kashmir,
the combination of physical and social factors contributed to uneven impact on different

districts and different sections of the population.



13

Fig. 3: Total Houses Damaged in Kashmir Valley due to 2014 Flood
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By applying Z-score, Table 4 was formulated which helped in the formation
of Figure 3, which shows the houses damaged in the districts of Kashmir. From the figure, it
can be seen that the district of Srinagar falls into the high category in terms of damage while
as the districts of Anantnag, Pulwama and Budgam fall into the medium category and the
districts of Shopian, Kulgam, Baramulla, Bandipora, Ganderbal and Kupwara fall into the
low category in terms of houses damaged. Several houses were fully damaged particularly in
the districts of Srinagar, Anantnag and Baramulla. Severely damaged houses are mostly
found in the districts of Srinagar, Kulgam, Shopian, Budgam and Pulwama while as partially
damaged houses are mostly found in the districts of Kupwara, Ganderbal and Bandipora.
Pucca houses were mostly damaged in the districts of Srinagar, Anantnag, Kulgam, Shopian
and Pulwama while as most of the kacha houses were damaged in the districts of Baramulla,
Bandipora, Kupwara, Budgam and Ganderbal.

The detailed analysis of Gull (2014) reveals, “around 300 villages were submerged
and around 10,000 families rendered homeless in the South Kashmir districts of Kulgam,
Pulwama and Anantnag by flash floods and inundation according to official figures. The

worst affected district was Kulgam, where more than 121 villages were affected by floods,
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rendering around 3000 homeless. Four villages in Kulgam district, namely Aarigatnoo,
Chamgund, Kelam Gund and Zanglipora were completely damaged by flash floods in the
Vaishav, which also altered its course. 52 villages were officially designated as 'worst
affected’, with substanal damage to homes, livestock and lives, including Mirhama, Achthal,
Chehlan, Aadipora, Arigutnoo, Chamgund, Kaimoh, Khudwani, Rehpora, Redwani, Ghat,
Havoora, Mishpora, Wanpora, Vadipora, Shamsipora, Sealipora, Kujur, Brazloo Jageer,
Dumbdaloo, Tengan, Rampora, Nawbal, Gandbal and Nowpora. Pulwama district also faced
severe losses with 77 villages submerged and damage to nearly 2000 houses. The most
affected villages were Gulzarpora and Beighpora in Litter area of the district, where around
200 and 92 houses respecvely, were completely damaged by the floods. Kakpora and
Pampore areas of the district were also highly affected, especially the villages of Kandizaal,
Chursu, Lelhar, Marwal, and Khadermoh. Mudslides and flash floods were recorded in
Akharwana, Batpora, Shaltackna, Pusul and Jangalnarda, as the Rambiara and Romshu
nallahs became torrential. Shopian district remained less affected and only some villages
around Rambiara Nallah were affected by flash floods.” As per JKCCS (2015), “137 villages
in Srinagar district limits were affected by the flooding, with 105 villages facing
submergence. The total number of families affected due to the submergence of villages was 2,
17,700, of which 34,397 were affected by flash-floods, flooding and landslides. The total
number of deaths reported was 46, while figures for injuries were unavailable. 95,394 houses
were reported as damaged, of which 33,374 houses were classified as 'pacca house damaged
fully', 42,721 were classified as 'pacca houses damaged severely', 18,964 as 'pacca houses
damaged partially', 295 as 'kaccha houses damaged fully' and 40 as 'kaccha houses damaged
partially'. 58,540 other non-residential structures were reported as damaged, including 4597
cowsheds, and 49,216 shops and other establishments. 9,625.86 acres of paddy crop was
damaged, and 3100.85 acres of vegetable and horticultural crops, including orchards. 586
cows, 115 bulls, 53 calves, 30 horses and 3495 sheep were reported as having perished. In
terms of public and civilian infrastructure the flood affected about 1700 villages in Kashmir
division, with heavy damage to the basic infrastructure of the state.” A media report
described 390 villages as fully submerged and 1,225 houses as partially submerged. The
worst hit is the housing sector which has witnessed damage to 15 percent infrastructure,’ said
the industrialist Shakeel Qalander, member of Kashmir Centre for Social and Development
Studies (KCSDS). The Society, which is an amalgam of experts from fields like economy,

academics and business, said of 20, 50,000 houses in Jammu and Kashmir as per 2011
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census, at least 3, 00,000 houses have got either fully or partially damaged. “On an average
we have calculated that every affected house has suffered a damage of Rs 10 lakh including
the household items,” said another member of the formation (Ali, 2014).

According to historical accounts, the size of Wular lake reached its maximum
extension during the 18th and 19th centuries (up to ~200 km?). By contrast, the minimum
extension of the lake occurred during the 6-7th centuries, 16—-17" centuries, and nowadays
during the late 20th century (lake extension between 55 and 90 km?). Thus, the freshwater
surface of Wular lake has been reduced significantly over the last century due to siltation
processes, from 89 km? in 1911 to 9.5 km2 nowadays (Romshoo et al., 2018). The siltation
process has contributed to reduce the capacity of the lake to laminate flood discharge and
increase the effect of backwater effects during extreme events (Romshoo et al., 2018), thus
causing heavy damage to the houses in different districts of the Kashmir.

3. Damage of Infrastructure (Railways, Bridges, Electricity and Communication):
Landslides, triggered by heavy rainfall, damaged roads, destroyed dozens of bridges and
washed away flood defences. National Highways, for example the Jammu-Srinagar Road,
were cleared and repaired within a fortnight. Many parts of Srinagar were flooded and vital
roads were submerged. Communication broke down and power supply was disrupted. Many
families lived on boats for days till the water receded (Shankar, 2017). As a result of the 2014
flood, thousands of structures — mostly residential houses — in the main cities of the Kashmir
valley were damaged (Farooq, 2014). Key infrastructures such as hospitals, water and energy
supply systems, communication lines, government establishments and cultural heritage sites
were seriously affected. The situation resulted in an emergency with more than one hundred
fatalities and thousands of families affected, as well as huge economic losses (Venugopal and
Yasir, 2015). According to Lawford et.al (2013), “Costs associated with flooding fall into
three general categories, viz., the pre flood cost of building flood control infrastructure; the
losses associated with direct damages resulting from a flood; and post-flood costs associated
with restoration and clean up. Flood prevention is big business. Large dams, often partially
justified by their ability to mitigate flood losses, individually cost hundreds of millions of
dollars to construct. In addition, spillways to pass floods safely around these dams cost tens
of millions of dollars each. Recently, damages by floods and their associated clean-up costs
have led to a growing recognition that floods are a very significant natural hazard” for

Kashmir Valley and that a higher priority should be given to understanding their causes and
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effects. The 2014 flood in Kashmir Valley caused great damage to railways, bridges,
electricity and communication. The damage was greater in the hilly and mountainous areas.
According to ASSOCHAM (2014), an apex trade association, ‘“the
September floods have caused an immediate loss of Rs 5400-5700 crores to the state's
economy. The initial estimated loss to hotels, trade, agriculture-horticulture, roads and
bridges in the Jammu and Kashmir regions is Rs 2,630 crores. Besides, high-cost
infrastructure like railways, power and communication in the hilly terrains suffered a loss of
Rs 2700-3000 crores” and according to Roads & Buildings Department (R&B) Govt. of J&K,
“the floods have damaged 1700 Kms of road network and 271 bridges in Kashmir division.”
JKCCS (2015), while analysing the loss, says “an estimated Rs 200 crore loss to automobiles
and car showrooms, with more than 15,000 vehicles hit by the floods. The telecommunication
sector was one of the worst affected sectors during the floods, with losses running into crores
of rupees. The state owned BSNL telephone exchange in Srinagar was submerged, as well as
mobile towers, transmitters and other equipment belonging to almost every service provider.
Cell phone signals could only be received in selected highland areas of the city. The Indian
army donated a limited number of cell phones, and wireless sets to the state administration.
An ISRO (Indian Space Research Organisation) team sent to the valley set up Disaster
management modules after about a week, with satellite connectivity through four V-sats,
allowed state officials, functioning out of temporary offices set up at the Military airport at
Srinagar, at the Governor's Residence at Raj Bhavan, Hari Niwas on Gupkar Road, and the
Civil Secretariat, and limited landline connectivity. Aircel was the only service provider
which was able to provide some connectivity to its customers through the floods, under its

newly introduced 3G internet scheme.”

Table 5: Damaged Locations by the 2014 Flood in Kashmir Valley and their Restoration

No. of locations
No. of locations | No. of locations
S.No Name of Division under
damaged restored
restoration

District Anantnag

1 |LD. Anantnag 347 160 90

2 |F.C.D. Anantnag 690 34 343
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MID Anantnag 16 14 2
Sub Total 1053 208 435
District Kulgam

I.D. Kulgam 508 90 130
FCD Anantnag 665 5 225
MID Anantnag 7 6 1
Sub Total 1180 101 356
District Pulwama

I.D. Pulwama 134 51 17
I.D. Tral 100 45 25
[.C.D. Pampore 49 0 49
[.D. Shopian 5 2 0
F.C.D. Kakapora 263 0 92
MID Anantnag 48 29 19
MID Srinagar 1 0 1
MICD Srinagar 7 0 7
Sub Total 607 127 210
District Shopian

I.D. Shopian 88 54 9
FCD Kakapora 57 0 2
MID Anantnag 13 10 3
Sub Total 158 64 14
District Srinagar

[&FC Division Srinagar 100 0 79
MID Srinagar 22 3 19
MICD Srinagar 2 0 2
Sub Total 124 3 100

District Ganderbal
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I&FC Ganderbal 129 40 89
MID Srinagar 7 0 7
Sub Total 136 40 96
District Budgam

[.D. Budgam 339 116 26
F.S.C.D. Narbal 114 15 67
MID Srinagar 4 2 2
Sub Total 457 133 95
District Baramulla

[&FCD Baramulla 259 20 46
[&FCD Sopore 128 34 12
F.B.I.D. Tangmarg 140 24 52
HYD. Division Uri 82 9 63
MID Baramulla 42 30 12
MICD Srinagar 1 1 0
Sub Total 652 118 185
District Bandipora

Hyd. Division Bandipora 58 4 17
[&FCD Sumbal 210 65 137
SSD Gurez 58 0 15
MID Shadipora 68 45 23
Sub Total 394 114 192
District Kupwara

[&FCD Kupwara 88 28 35
[&FCD Handwara 53 35 18
SSD Tangdar 42 11 31
MID Baramulla 8 4 4
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Sub Total 191 78 88

Grand Total 4952 986 1771

Source: Irrigation and Flood Control Department, Govt. of Jammu and Kashmir (2014).
Table 5 shows the damaged locations by the 2014 flood in Kashmir Valley and their

restoration. The number of locations damaged by 2014 Kashmir flood in Anantnag were
1053, in which 208 locations have been restored and 435 locations are under restoration. The
number of locations damaged in Kulgam were 1180, in which 101 locations have been
restored and 356 locations are under restoration. The number of locations damaged in
Pulwama were 607, in which 127 locations have been restored and 210 spots are under
restoration. The number of locations damaged in Shopian were 158, in which 64 locations
have been restored and 14 locations are under restoration. The number of locations damaged
in Srinagar were 124, in which 3 locations have been restored and 100 locations are under
restoration. The number of locations damaged in Ganderbal were 136, in which 40 locations
have been restored and 96 locations are under restoration. The number of locations damaged
in Budgam were 457, in which 133 locations have been restored and 95 locations are under
restoration. The number of locations damaged in Baramulla were 652, in which 118 locations
have been restored and 185 locations are under restoration. The number of locations damaged
in Bandipora were 394, in which 114 locations have been restored and 192 locations are
under restoration. The number of locations damaged in Kupwara were 191, in which 78
locations have been restored and 88 locations are under restoration. Thus, the total number of
locations damaged in the Kashmir Valley by 2014 flood were 4952, in which 986 locations
have been restored and 1771 are under restoration.
4. Loss of Tourism Industry and Handicraft Industry:

Tourism plays a significant role in revenue generation of Kashmir (Malik, 2015). Kashmir is
an area of outstanding beauty with fertile, green, mountainous valleys, crystalline blue lakes
and high snow covered peaks of the Himalaya. International tourism to Jammu and Kashmir
contributed 10% of the gross GDP and 30% of services exports. The effect of the floods on
tourist numbers was, therefore, of great concern (Carpenter et.al, 2020). Both tourism and
handicraft industries suffered significant loss because of 2014 flood in Kashmir valley due to
complete stoppage of tourists for about two months, which created psychological distress
among the population of Kashmir as research indicates that natural disasters may produce

long-term psychological and somatic damage on affected populations (Abrahams, Price,
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Whitlock, & Williams, 1976; Ben-Ezra, 2004). The cancellations for airlines and hotels was
100 percent up to 15th October. Due to less influx of tourists in J&K in 2014, handicraft
industry suffered a great loss because it gets lot of income from tourists. Tourism
infrastructure and government residential colonies have suffered losses to the tune of 5,000
crore INR (Vithalani and Bansal, 2017). Mohammad Yusuf Chapri, President of the
Houseboat Owner's Association told JKCCS that 15 houseboats were completely destroyed
by the floods, while serious damages were caused to the other houseboats on the Dal Lake
(JKCCS, 2015).
5. Effect on State GDP:

According to the official figures of Jammu and Kashmir government, the SGDP of Jammu &
Kashmir suffered a loss of about 15 percent. This is because the floods caused heavy damage
to crops, horticulture, infrastructure, handicraft, trade, electricity, railways, communication
and tourism.

The floods were described as not just a 'national' but an 'international' disaster by J&K
Chief Secretary, Igbal Khandey, on 29 September, 2014 at the first official press conference
held by the state administration, almost three weeks after the flooding. He said that it was a
classic case of flooding of urban areas and would be studied worldwide. Kashmir was hit by
one of the worst floods in a century in which thousands were rendered homeless. Kashmir
had suffered losses in excess of 1 trillion (100,000 crore INR). Across the State, 125000
families have been affected due to floods. According to a rough estimate, the housing sector
in Kashmir has suffered losses over 30,000 crore INR while the business sector had suffered
losses worth more than 70,000 crore INR (Vithalani and Bansal, 2017). According to
Economic Survey 2014-15, Government of Jammu & Kashmir, “The State economy
registered growth of 0.40% during 2014-15 as compared to 13.85% in 2013-14 and 12.81%
in 2012-13. Growth in GSDP of J&K State registered a negative growth of -1.57% during the
year 2014-15 as compared to 5.63% during 2013-14. The lesser growth rate during 2014-15
is mainly attributed to floods of September, 2014, which has shattered the economy of the
state affecting particularly Kashmir valley.”

6. Loss of livestock:

The September, 2014 flood in Kashmir Valley resulted into death of more than five thousand
cattle. The dead cattle were seen floating on the muddy flooded water in every district of
Kashmir. The dead cattle from South Kashmir were transported all the way to Srinagar and

the districts of North Kashmir by the flood. According to the Divisional Commissioner’s
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Office, Srinagar, “the total of 52136 cattle died due to the flood. Over 10,000 milk animals
and 33,000 sheep and goats perished in the floods.”
Table 6: Loss of livestock by 2014 flood in Kashmir valley

District No. Of cattle lost
Anantnag 5797
Bandipora 11773
Baramulla 34702

Budgam 6265
Ganderbal 6433

Kulgam 7866
Kupwara 10990
Pulwama 725

Shopian 471

Srinagar 7613

Total 52136

Source: Divisional Commissioner’s Office, Srinagar.

Table 6 reveals that 52136 cattle perished in the flood waters during 2014 flood
in Kashmir Valley, in which district Baramulla recorded the highest deaths with 34702 cattle
loss followed by district Bandipora with 11773 and Kupwara district with loss of 10990 cattle

loss, thus signifying great cattle loss.

Reasons for different degree of damage in different districts and

Vulnerability assessment:
Vulnerability assessment at varied spatial scales is a key component to address the disaster
risk. Vulnerability has emerged as a central concept for understanding what it is about the
condition of people that enables a hazard to become a disaster, however, almost every aspect
of vulnerability conceptualisation and measurement is the subject of intense debate. Various
definitions of vulnerability have been provided in the context of natural hazards and climate
change (Varnes, 1984; Blaikie et al., 1994; Twigg, 1998). From these definitions,
vulnerability can be viewed from the perspective of the physical, spatial or locational, and
socioeconomic characteristics of a region. Vulnerability to flood hazards is likely to increase
unless effective flood mitigation and management activities are implemented. An important
prerequisite for developing management strategies for the mitigation of extreme flood events

is to identify areas of potentially high risk to such events, thus accurate information on the
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extent of floods is essential for flood monitoring, and relief (Smith, 1997). Over the last
decades, the Kashmir valley has suffered intense forest degradation and has lost ~0.45% of its
forest cover every year between 1930 and 2013 (Wani et al., 2016; Rather et al., 2016; Reddy
et al., 2016). Most of the forest degradation has taken place in the Pir Panjal mountain range
lying towards the W-E flank of the Kashmir valley. During the same period, settlements
increased by ~400%, not only contributing towards further forest degradation but also
encroaching upon wetland areas within the floodplain of the Jhelum River (Ballesteros-
Céanovas et.al, 2020). Commentators and reports on the Kashmir floods, have
overwhelmingly attributed the devastating nature of the flooding to the degradation of
Kashmir’s ecology, including the effects of trans Himalayan climate change, and the
fragmentation and destruction of wetlands, depletion of forest cover, soil erosion,
urbanization of flood plains, and encroachments on water bodies and river embankments
(Chauhan et al., 2014) The specific catchment characteristics of the Jhelum River — in
particular the bowl-shaped topography of the valley — and land degradation over the last
decades played an important role in the evolution of the flood event (Meraj et al., 2015). The
magnitude of the flood was considered unprecedented, because it represented the largest
discharge contained in systematic records (Farooq, 2014). Understanding the occurrence of
such extreme floods is crucial when it comes to the implementation of Disaster Risk
Reduction (DRR) strategies, as they can contribute to better preparedness and coping
capacities, and as they can increase resilience of inhabitants against future flood disaster. The
design and implementation of DRR activities seem highly relevant in Kashmir due to the
extremely high vulnerability of the ever growing population on the floodplains (population
increase: 26% between 2001 and 2011 (Census of India, 2011), and multiplied by 10 since
late 19th century (Digby, 1890). This strong demographic increase has also resulted in
increased exposure of infrastructures on the floodplains (Malik and Bhat, 2014).

The damage due to 2014 flood was not uniform in all the districts of
the Kashmir Valley. Different districts experienced different intensity and extent of damage
due to physical and social vulnerability. Srinagar and Anantnag districts suffered the greatest
loss among all the districts because these two districts lie in the high vulnerability zones of
the Jhelum floodplain. These two districts constitute large percentage of population that
resides along the banks of the Jhelum River, and the flooding of the Jhelum River was one of
the main factors of inundation in the Kashmir Valley. However, in remaining districts, the

percentage of damaged kacha houses is greater than Srinagar and Anantnag districts while as
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in the districts of Srinagar and Anantnag, the percentage of damaged kacha houses is greater
than other districts, thus implying that the economic condition of the districts of Srinagar and
Anantnag is relatively better than other districts of the Kashmir Valley. Social and physical
vulnerability played an important role in the extent of damage in different districts as these
factors are key determinants of the impact of any disaster. The physical factors like slope and
high speed of water in upper reaches of district Anantnag and other south Kashmir areas, as
South Kashmir lies at higher altitude than North Kashmir, led to higher damage in the district
while as in low lying districts of north Kashmir like Baramulla and Budgam, the slope and
water speed was relatively low, which resulted into lesser damage. Thus, location, physical
and social vulnerability, socio-economic conditions of people, slope and speed of water were
the main factors for varying impact of flood on different districts during 2014 flood in
Kashmir Valley.

Conclusion: The impact of 2014 flood in Kashmir valley was massive. It disrupted the
normal functioning of the society, degraded the environment, damaged thousands of houses
in every district, hampered the economy seriously, created panic among people, shattered the
lives, led to poverty, imposed many diseases on people and had overall grave socio-economic
implications. The people suffered badly due to the deluge and the flood had a long time
impact on environment, economy and the lives of people. The flood did not only result in
destroyed infrastructure and damaged property, but also had an adverse social impact on
citizens affected by the disaster. The long term effects of flooding on psychological health
may perhaps be even more important than illness or injury. The impact of 2014 flood
Kashmir flood on physical and mental health was extensive. It resulted into the loss of lives,
emotional consequences, stress, panic and anxiety. The stress of dealing with a traumatic
event can exacerbate pre-existing health conditions and lead to a variety of illnesses that
continue to impact lives long after flood waters have receded. Making repairs, cleaning up,
and dealing with insurance claims can be stressful. If there is a lack of support during the
recovery process, stress levels may increase further. Being evacuated from home and losing
personal possessions undermine people's sense of place as well as their sense of attachment
and self-identity. Flood victims frequently reported feeling isolated and depressed, which
created social tension and psychological distress among the population of Kashmir. The
political stability of Kashmir Valley is key for the proper management of resources and
framing of disaster management policies so that the impact of floods could be reduced and

millions of lives could be saved.



24

Acknowledgement: We are highly thankful to the Associate Editor of the Journal of the
Geological Society of India for constructive suggestions that greatly helped to improve the
structure, readability and quality of the paper. We are also thankful to the anonymous
reviewers for valuable suggestions which were helpful in the revision of the paper.
References
Abrahams, M. J., Price, J., Whitlock, F. A., & Williams, G. (1976). The Brisbane floods,
January 1974: their impact on health. Medical journal of Australia, 2(25-26), 936-939.
Alexander, D. (1993). Natural Disasters. London: UCL Press.

Ali, Muddasir. (2014). Kashmir economy down by a trillion, Greater Kashmir, 19 Sept 2014.
http://www.greaterkashmir.com/news/2014/Sep/18/kashmir-economy-down-by-a-trillion-
38.asp.

Annual Global climate and catastrophe report 2014: impact forecasting. (2015). Aon
Benfield. http://thoughtleadership.aonbenfield.com/Documents/20150113_ab_if_annual_clim
ate_catastrophe_report.pdf

Aon. (2020). Weather, Climate & Catastrophe Insight. 2019 Annual Report.

Associated Chambers of Commerce and Industry of India. (2014). Over Rs 1,000 cr damage
to Kashmir apple in floods. https://www.assocham.org/newsdetail.php?id=4696.

Attri, S.D., Tyagi, A. (2010). Climate profile of India. Environment Monitoring and Research

Bagnolus F, Meher-Homji VM. (1959). Bio-climatic types of Southeast Asia. Travaux de la
section scientific at Technique Institute Franscis de Pondicherry. 227.

Ballesteros-Canovas, Juan Antonio, Koul Tasaduq, Ahmad Bashir et.al. (2020). Recent flood

hazards in Kashmir put into context with millennium-long historical and tree-ring records.
Science of the Total Environment 722 (2020) 137875. Elsevier.

Ben—Ezra, M. (2004). Trauma in antiquity: 4000 year old post-traumatic reactions?. Stress
and Health: Journal of the International Society for the Investigation of Stress, 20(3), 121-
125.

Bhatt, C. M., Rao, G. S., Farooq, M., Manjusree, P., Shukla, A., Sharma, S. V. S. P., &
Dadhwal, V. K. (2017). Satellite-based assessment of the catastrophic Jhelum floods of
September 2014, Jammu & Kashmir, India. Geomatics, Natural Hazards and Risk, 8(2), 309-
327.

Blaikie, P., Cannon, T., Davis, 1., & Wisner, B. (1994). At risk: Natural hazards, people’s
vulnerability and disasters. London: Routledge.

Carpenter, O., Platt, S., & Mahdavian, F. (2020). Disaster Recovery Case Studies: India
Pakistan Floods 2014. Cambridge Centre for Risk Studies at the University of Cambridge
Judge Business School.

Census of India. (2011). Administrative atlas, Jammu and Kashmir. Office of the registrar
general & census commissioner, India. Noida: J.J. Offset Printers.



25

Challinor, A., Slingo, J., Turner, A., & Wheeler, T. (2006). Indian monsoon: Contribution to
the stern review. Stern Review on the Economics of Climate Change.

Chauhan, R., Ramanathan, A. L., & Adhya, T. K. (2014). Patterns of seasonal variability in
granulometric characteristics of Bhitarkanika Mangrove—estuarine complex, East coast of
India. Indian Journal of Geo-Marine Sciences, 43(6), 1083—1090.

Chengappa, Raj. (2007). ‘Apocalyse now: the latest UN Panel Report on Climate Change
forecast that India would be among the countries worst affected by rising temperatures, what
we can do about it’, India Today, 23 April 2007.

Dar, R. A., Chandra, R., & Romshoo, S. A. (2013). Morphotectonic and lithostratigraphic
analysis of intermontane Karewa Basin of Kashmir Himalayas, India. Journal of mountain
science, 10(1), 1-15.

Dar, R. A., Romshoo, S. A., Chandra, R., & Ahmad, 1. (2014). Tectono-geomorphic study of
the Karewa Basin of Kashmir Valley. Journal of Asian Earth Sciences, 92, 143—156.

Das, M.R., Mukhopadhyay, R.K., Dandekar, M.M., Kshirsagar, S.R. (2002). Pre-monsoon
western disturbance in relation to monsoon rainfall, its advancement over NW India and their
trends. Curr. Sci. 82 (11), 1320-1321.

Department of Ecology, Environment and Remote Sensing (DEERS), Government of Jammu
and Kashmir. (2014). A Satellite Based Rapid Assessment on Floods in Jammu & Kashmir —
September, 2014. Department of Ecology, Environment and Remote Sensing, Government of
Jammu and Kashmir.

Digby, W. (1890). Condemned Unheard, India and Kashmir. London.

Dutta, D., Herath, S., & Musiake, K. (2003). A mathematical model for flood loss estimation.
Journal of hydrology, 277(1-2), 24-49.

Economic Survey 2014-15, Government of Jammu & Kashmir.

EM-DAT, the International Disaster Database. (2014). Centre for Research on the
Epidemiology of Disasters (CRED).

Ewen, J., & Parkin, G. (1996). Validation of catchment models for predicting land-use and
climate change impacts. 1. Method. Journal of hydrology, 175(1-4), 583-594.

Farooqg, M. (2014). A Satellite Based Rapid Assessment on Flood in Jammu and Kashmir —
September 2014. Department of Environment and Remote Sensing. Govt. of Jammu and
Kashmir, Srinagar.

Fielding, J., & Burningham, K. (2005). Environmental inequality and flood hazard. Local
Environment, 10(4), 379-395.

Ganaie, T. A., Jamal, S., & Ahmad, W. S. (2020). Changing land use/land cover patterns and
growing human population in Wular catchment of Kashmir Valley, India. GeoJournal, 1-18.

Gosain, A. K., Rao, S., & Basuray, D. (2006). Climate change impact assessment on
hydrology of Indian river basins. Current science, 346-353.



26

Gul, Khalid. (2014). Widespread devastation in south Kashmir, Greater Kashmir, 19 Sept
2014.  http://www.greaterkashmir.com/news/2014/Sep/18/widespread-devastation-in-south-
kashmir-13.asp.

Hollis, G. E. (1975). The effect of urbanization on floods of different recurrence interval.
Water Resources Research, 11(3), 431-435.

Irrigation and Flood Control Department, Govt. of Jammu and Kashmir (2014).

IWT. (1960). Indus Waters Treaty between the Government of India and the Government of
Pakistan, Signed at Karachi, on 19 September 1960 (Entered into Force 1 April 1960).

Jamal, S., & Ahmad, W. S. (2020). Assessing land use land cover dynamics of wetland
ecosystems using Landsat satellite data. SN Applied Sciences, 2(11), 1-24.

Jammu Kashmir Coalition of Civil Society. (2015). Occupational hazard, The Jammu and
Kashmir Floods of September 2014. Srinagar: Jammu Kashmir Coalition of Civil Society.

Kotlia BS. (1985). Quaternary rodent fauna of the Kashmir valley, NW India; systematics,
biochronology and palacoecology. J Palaeontol Soc India. 30:81-91.

Kumar, K. V., Martha, T. R., & Roy, P. S. (2006). Mapping damage in the Jammu and
Kashmir caused by 8 October 2005 Mw 7.3 earthquake from the Cartosat—1 and
Resourcesat—1 imagery. International Journal of Remote Sensing, 27(20), 4449-4459.

Kumar, R., & Acharya, P. (2016). Flood hazard and risk assessment of 2014 floods in
Kashmir Valley: a space-based multisensor approach. Natural Hazards, 84(1), 437-464.

Lawford, R., Strauch, A., Toll, D., Fekete, B., & Cripe, D. (2013). Earth observations for
global water security. Current Opinion in Environmental Sustainability, 5(6), 633-643.

Lawrence WR. (1895). The valley of Kashmir. New Delhi: Asian Educational Services.

Malik, 1. H. (2015). Socio-economic, political and ecological aspects of ecotourism in
Kashmir. Best: International Journal of Humanities, Arts, Medicine and Sciences (BEST:
IJHAMS), 3(11), 155-166.

Malik, I. H., & Hashmi, S. N. L. (2020). Ethnographic account of flooding in North-Western
Himalayas: a study of Kashmir Valley. GeoJournal, 1-19. https://doi.org/10.1007/s10708-
020-10304-2

Malik, M.I.,, Bhat, M.S. (2014). Integrated approach for prioritizing watersheds for
management: a study of Lidder catchment of Kashmir Himalayas. Environ. Manag. 54 (6),
1267-1287.

Meraj G, Yousuf AR, Romshoo SA. (2013). Impacts of the geo-environmental setting on the
flood vulnerability at watershed scale in the Jhelum basin [MPhil dissertation]. Srinagar:
University of Kashmir. Available from: http://dspa ces.uok.edu.in/jspui//handle/1/1362

Meraj, G., Romshoo, S. A., Yousuf, A. R., Altaf, S., & Altaf, F. (2015). Assessing the
influence of watershed characteristics on the flood vulnerability of Jhelum basin in Kashmir
Himalaya: reply to comment by Shah 2015. Natural Hazards, 78(1), 1-5.


https://doi.org/10.1007/s10708-020-10304-2
https://doi.org/10.1007/s10708-020-10304-2

27

Merz, B., Thieken, A. H., & Gocht, M. (2007). Flood risk mapping at the local scale:
concepts and challenges. In Flood risk management in Europe (pp. 231-251). Springer,
Dordrecht.

Mohammed, A. A. A., Naqvi, H. R., & Firdouse, Z. (2015). An assessment and identification
of avalanche hazard sites in Uri sector and its surroundings on Himalayan mountain. Journal
of mountain science, 12(6), 1499-1510.

Mulvey, J. M., Awan, S. U, Qadri, A. A., & Magsood, M. A. (2008). Profile of injuries
arising from the 2005 Kashmir earthquake: the first 72 h. Injury, 39(5), 554-560.

Murakami, H., Vecchi, G.A., Underwood, S., 2017. Increasing frequency of extremely severe
cyclonic storms over the Arabian Sea. Nat. Clim. Chang. 7 (12), 885.

Oxfam International. (2008). Rethinking Disasters. South Asia Regional Centre, Oxfam
(India) Trust.

Poelmans, Lien, Anton Van Rompaey, Victor Ntegeka, and Patrick Willems. "The relative
impact of climate change and urban expansion on peak flows: a case study in central
Belgium." Hydrological Processes 25, no. 18 (2011): 2846-2858.

Rashid, I., Romshoo, S.A., Chaturvedi, R.K., Ravindranath, N.H., Sukumar, R., et al. (2015).
Projected climate change impacts on vegetation distribution over Kashmir Himalayas. Clim.
Chang. 132 (4), 601-613.

Rather, M.I., Rashid, 1., Shahi, N., Murtaza, K.O., et al. (2016). Massive land system changes
impact water quality of the Jhelum River in Kashmir Himalaya. Environ. Monit. Assess. 188
(3), 185.

Ray, P., Parvaiz, 1., Jayangondaperumal, R., Thakur, V., Dadhwal, V., & Bhat, F. (2009).
Analysis of seismicity-induced landslides due to the 8 October 2005 earthquake in Kashmir
Himalaya. Current Science, 97(12), 1742-1751.

Reddy, C.S., Jha, C.S., Dadhwal, V.K., et al,, 2016. Quantification and monitoring of
deforestation in India over eight decades (1930-2013). Bio Cons 25 (1), 93—-116.

Romshoo, S. A., Altaf, S., Rashid, 1., & Dar, R. A. (2018). Climatic, geomorphic and
anthropogenic drivers of the 2014 extreme flooding in the Jhelum basin of Kashmir,
India. Geomatics, Natural Hazards and Risk, 9(1), 224-248.

Romshoo, S. A., Bhat, S. A., & Rashid, I. (2012). Geoinformatics for assessing the
morphometric control on hydrological response at watershed scale in the Upper Indus Basin.
Journal of Earth System Science, 121(3), 659-686.

Shafiq, M. U., Islam, Z. U., Abida, A. W., Bhat, M. S., & Ahmed, P. (2019). Recent trends in
precipitation regime of Kashmir valley, India. Disaster Advances, 12(4), 1-11.

Shankar. L. (2017). Kashmir Recovery: A Habitat View. In Long Term Disaster Recovery in
Kashmir - Southasiadisasters.net. No. 163. All India Disaster Mitigation Institute Report.

Smith, L. C. (1997). Satellite remote sensing of river inundation area, stage, and discharge: A
review. Hydrological processes, 11(10), 1427-1439.



28

Tapsell, S. M., Penning-Rowsell, E. C., Tunstall, S. M., & Wilson, T. L. (2002).
Vulnerability to flooding: health and social dimensions. Philosophical transactions of the

royal society of London. Series A: Mathematical, Physical and Engineering
Sciences, 360(1796), 1511-1525.

Thrush, S., Hewitt, J., Herman, P., Ysebaert, T. (2005). Multi-scale analysis of species -
environment relationships. Marine Ecology Progress Series 302, 13-26.

Todini. E. (1999). An operational decision support system for flood risk mapping, forecasting
and management. Urban Water 1:131-143. doi:10.1016/S1462-0758(00)00010-8.

Twigg, J. (1998). Living with Disaster. Intermediate Technology Publication: London.

United Nations Office for Disaster Risk Reduction. (2020). International day for disaster risk
reduction. UNDDR.

Varnes, D. (1984). Landslide hazard zonation: a review of principles and practice, UNESCO:
Paris.

Venugopal, R and Yasir, S. (2015). Natural disasters amid political crisis: The 2014 flood in
Kashmir, LSE 2015.

Vithalani KR and Bansal N. (2017). Causes and Effect of Kashmir Flood. International
Journal of Advance Research, Ideas and Innovations in Technology, 3(6):863-9.

Walker, B., Gunderson, L., Kinzig, A., Folke, C., Carpenter, S., & Schultz, L. (2006). A
handful of heuristics and some propositions for understanding resilience in social-ecological
systems. Ecology and society, 11(1).

Wani, A.A., Joshi, P.K., Singh, O., Shafi, S. (2016). Multi-temporal forest cover dynamics in
Kashmir Himalayan region for assessing deforestation and forest degradation in the context
of REDD+ policy. J. Mt. Sci. 13 (8), 1431-1441.

Yaseem. F. (2014). Kashmir floods an international disaster: Govt. Rising Kashmir.



