



Contents:
1.	PROJECT BACKGROUND	5
1.1	Project / Programme Background and Context:	5
a.	Problem context	6
b.	Linkage with SAPCC and NAPCC	8
c.	Climate Analysis and vulnerability Analysis	9
d.	Project Location	18
e.	Socio-economic and demographic context	18
1.2	Project / Programme Objectives:	19
1.3	Details of Project/ Programme Executing Entity:	20
a.	Name, Registration No. & Date, Registered Address, Project Office Address (for the proposed project)	20
b.	Available technical manpower for the proposed project implementation:	20
c.	Three largest Climate Change Adaptation Projects handled (if already implemented)	21
d.	Three largest community based NRM based projects handled	22
e.	Three largest Climate Change Adaptation / NRM projects of State / Central Government	23
f.	Comment of availability of suitable infrastructure for implementation proposed projects (vehicles, computers, required software/ tools, etc.)	23
g.	Whether Executing Entity (EE) was blacklisted, barred from implementation of projects, faced any charges / legal cases related to mismanagement of project and funds. (please list any such incidences and reasons):	23
1.4	Project / Programme Components and Financing:	24
1.5	Projected Calendar:	25
2.	Project / programme Justification	26
a.	Component-wise details and justification of the project components	26
b.	Details on Economic, social and environmental benefits project / programme	35
c.	Sustainability of intervention	37
d.	Analysis of the cost-effectiveness of the proposed project / programme: (addtionality)	37
e.	Alignment with the national and state action plans and other policies / programmes:	40
f.	Component wise technical standards:	40
g.	Duplication Check:	41
h.	Details on Stake-holder consultation:	41
i.	Learning and knowledge management component to capture and disseminate lessons learned for the proposed project.	42
j.	Sustainability of the project/programme outcomes has been taken into account when designing the project / programme.	43
k.	Provide an overview of the environmental and social impacts and risks identified as being relevant to the project / programme.	45


3.	Implementation arrangements	46
a.	Describe the arrangements for project / programme implementation.	46
b.	Describe the measures for financial and project / programme risk management (also include environmental and social risk, if any).	47
c.	Describe the monitoring and evaluation arrangements and provide a budgeted M&E plan. (Monitoring and evaluation cost need to be included in executing entity management cost).	48
D.	Results framework for the project proposal, including milestones, targets and indicators with gender disaggregated data (as per the format in annexure1).	49
e.	Include a detailed budget with budget notes, a budget on the Implementing Entity management fee use, and an explanation and a breakdown of the execution costs.	50
f.	Disbursement schedule with time-bound milestones at the component level	56

TABLES AND FIGURES
Table 1 Catchments and likely damage	8
Table 2 Block wise vulnerability index: Kullu	17
Table 3 Demographic and socio-economic profile : Kullu	18
Table 4 Distribution of Workers	19
Table 5 Social group wise population in Kullu	19
Table 6 Glaciers and Glacial lakes in HP	26
	
Figure 1: Main flood trigger factor of the Kullu district	7
Figure 2: Spring MAM; Air temperature at 2m	10
Figure 3: Projected mean 2-m air temperature increase for March by the end of the 21st century as compared to 1981 -2000 – (Source- IHCAP phase I pilot study)	11
Figure 4 Average daily precipitation (JJAS) in Uttarakhand and HP 1998-2012	12
Figure 5 Flood Plain and vulnerable zones	13
Figure 6 Potential Flood related vulnerability modelled for the area	14
Figure 7:Glacial lakes	15
Figure 8: GLOF pathway and exposed elements	16
Figure 9: Future GLOF hazard map for Kullu District	17
Figure 10 Design of an early warning system	31
Figure 11 Community connected EWS	33

Annexure A: Result Framework

Project Concept Note
	Title of Project/Programme:
	
	Reducing Glacial Outburst and Flood Risk in Parvati Valley of Kullu district, Himachal Pradesh 

	Project/Programme Objective/s: 
	
	To introduce an early warning system for risk and vulnerability reduction from Glacial Outburst and Flood events in Kullu district of Himachal Pradesh 

	Project/ Programme Sector:
	
	Disaster Risk Management

	Name of Executing Entity/ies/Department:
	
	Department of Environment, Science & Technology, Government of Himachal Pradesh as executing entity

Project Implementation Agency (ies)
(State Council for Science, Technology & Environment) with IPH

	Beneficiaries:
	
	Impacted Population  at Parvati valley and the flood plain is about 1.5 lakh (direct and indirect)


	Project Duration:  in Years

	

	3

	Start Date:
	
	April  2017

	End Date:
	
	May   2020

	Amount of Financing Requested (Rs.):
	
	 20.49 Crore 

	Project Location:

State: 
District:
	

	Parvati valley in Kullu district 
HP
Kullu

	Contact Details of Nodal Officer of the Executing Entity/ies/:
	
	Ms. Archana Sharma, Director, Department of  Environment, Science & Technology, Govt. of Himachal Pradesh, 
Paryavaran Bhawan, Near US Club, 
Shimla-171001, Himachal Pradesh 

	Email:
	
	dbt-hp@nic.in

	Phone:
	
	0177-2656559 



1. [bookmark: _Toc432533254][bookmark: _Toc470198122]PROJECT BACKGROUND
Project / Programme Background and Context:
Several studies show that the Himalayan Glaciers are in retreat mode since 1850 resulting in formation of supra-glacial lakes. According to the State Centre on Climate Change of the State Council for Science Technology & Environment, which has been carrying different studies in the Himachal Himalaya since 1993, number of lakes has increased manifold in last two decade. This significantly has enhanced probability of glacial outburst linked flood events in the region.  In Himachal Pradesh, a part of the Western Himalayas; intense flood events usually take place when humid  monsoon  air is lifted along the  Himalayan relief, creating intense  orographic  rainfall which is  often combined  with  snow-melt  (Gardner  and  Saczuk  2004). Intense rainfall may also trigger outbursts from glacial dammed or landslide dammed lakes, as the lake water rises to extreme levels. This threat is increasing over time as glacial lakes are increasing in size and frequency. Glacial-related outburst floods (GLOF) refer to the sudden discharge of a water reservoir that has formed either underneath, at the side, in front, within, or on the surface of a glacier, and related dam structures can be composed of ice, moraine or bedrock. During a GLOF, the V-shaped canyons of a normally small mountain stream can suddenly develop into an extremely turbulent and fast-moving torrent, some 50 meters deep. On a floodplain, inundation becomes somewhat slower, spreading as much as 10 kilometers wide. Both scenarios present horrific threats to lives, livelihoods, infrastructure and economic assets for the exposed population. Mountain communities living in the proximity of glacier lakes and glacier fed rivers are particularly at risk, as they live in remote and marginalized areas and depend heavily on fragile eco-systems for their livelihoods. Outbursts may also be triggered by rock or ice avalanches striking a lake, earthquakes, rapid snow-melt, or thawing of lake dams in permafrost areas. 
Within Himachal Pradesh, the lakes which may be topographically most susceptible to hydro-meteorologically triggered breaching are generally located outside the zone of heaviest monsoon rainfall, with several examples in the northern district of Lahaul and Sptiti. However, there is a notable clustering of lakes with unfavorable topographic settings located directly within the zone of heavy monsoon precipitation over Chamba, in northwestern Himachal Pradesh.  
Flood  processes  are considered  the  major natural threat in  the region, and frequently affects  inhabited  valleys, disturbing  the status  quo of communities, and stressing future welfare and economic development.  Based on the reconstructed  data  on  flash  flood  occurrences in the Kullu district, the IHCAP synthesis report1 suggests that  in the last five decades there were five distinct phases of flood activity: i) high flood activity between 1967 – 1981, 1988 – 1995 and 2003 – 2014; and ii) low flood activity between 1981 – 1987, and 1996 – 2001. These phases probably reflect the impact of variability in large-scale atmospheric features. The report clearly points out that the lack of baseline information hampers the planning and effectiveness of disaster risk reduction strategy. 

Himachal Pradesh (HP) is predominately an agrarian state where agriculture provides direct employment to about 71 percent of the total population and because of such disasters many people loose life and livelihood.   Global warming has caused instability in the Himalayan ecosystem which is already fragile. Expansion of residential areas, tourism, commissioning of hydropower infrastructure to higher alpine valleys has been causing resource conflict. GLOF and flood related hazards have been systematically assessed in the Kullu district under a bilateral programme, IHCAP supported by Swiss Agency for Development and Cooperation (SDC). Based on this study the most vulnerable areas in Kullu district for GLOF and floods have been identified.   According to this study the tehsil of Kullu, including the Parvati and Kullu valleys is likely to face significantly elevated GLOF and  flood related hazards in subsequent decades relative to most other administrative areas of the district. Glacial lakes, however, are not only sources of potential danger, they are also an important potential natural resource, which is yet to be effectively investigated. Monitoring glacier and water hazards, promoting community resilience and preparedness for disaster risk reduction, and ensuring the sharing of upstream-downstream benefits is an important element of adaptation. 
[bookmark: _Toc470198124]Problem context
Various studies suggest that the warming trend in the Himalayan region has been greater than the global average (ICIMOD, 2007). The most severe threat of this effect is related to the rapid melting of glaciers. In Kullu district, at least 66 flood incidents have taken place since 1965 that established an average frequency of 1.3 events per year (IHCAP Synthesis Report, section 5.4.2)[footnoteRef:2]. Flood incident has in past disproportionately affected the socially and economically disadvantaged and marginalized people of the district (District Management Plan- PWD and Kullu District Disaster Management Plan).   As the glaciers retreat, glacial lakes start to form and rapidly fill up behind natural moraine or ice dams at the bottom or on top of these glaciers. The ice or sediment bodies that contain the lakes can breach suddenly, leading to a discharge of huge volumes of water and debris.  [2:  IHCAP, 2016. Climate Vulnerability, Hazards and Risk: An Integrated Pilot Study in Kullu District, Himachal Pradesh. Synthesis Report. India: Indian Himalayas Climate Adaptation Programme (IHCAP). Available at http://ihcap.in/resources.html] 

The direct impact because of this glacial outburst and flood relates to loss of livelihood, damaged infrastructure, morbidity, mortality and food insecurity. The indirect impact, in turn, results in loss of forest and biodiversity, displacement and migration of local communities. Enhanced erosion of top soil results in loss of soil organic carbon. Enhanced flood incidence has caused severe damage to the forest & its vegetation along with additional silt load in the surface water system and deteriorated water quality. Flood waters are also subjected to severe chemical and organic load contamination which when drains to surface water body results into further deterioration. Because of the steep topography of the region, flooding often triggers or occurs in combination with landslides. Apart from detrimental damage to the settlement, the resulting rubble of the landslide also blocks water ways leading to outburst flood.

Flood in the district are mainly triggered by: 
1.	Monsoon rainfall (long rainfall events from spring to autumn)/ heavy rainfall in the upper reaches of the river 
2.	Cloud-burst (high intensity short duration rain)
3.	Extreme glacial and snow melt 
4.	Landslide damming a main river valley which can then catastrophically burst to develop an extreme downstream flood  
5.	Glacial Lake Outburst Flood (GLOF)


[bookmark: _Toc473381223]Figure 1: Main flood trigger factor of the Kullu district
                                           Source: Synthesis Report- Kullu (IHCAP, 2016)
The above figure clearly shows the district having double exposure for flood due to cloud burst as well as glacial ones.  The   combination   of   peak   discharge  information   together   with   field-based geomorphic  analyses  has  highlighted  the  potential  causes  of  three  paradigmatic  flood disaster incidents in the Kullu district. Specific  examples  in  the  upper  Beas  catchment  and the   Tirthan   Valley   demonstrate   that  infrastructure (e.g. schools, hotels) have been constructed on active flood plain areas, even though  there  is  abundant  geomorphological evidence  that  recent  flood  events  have occurred. Therefore it is important that this DRR strategy is revisited and District Disaster Management Plan (DDMP) factors in these vulnerabilities. 
[bookmark: _Toc473381217]Table 1 Catchments and likely damage: Sectors under each flood plain zone of the river catchment area likely to be affected from flood
	River Catchment 
	Loss to Livelihood 
	Ecological damage 

	
	Agriculture, Plantation , grazing 
	Vegetation 

	Beas
	47%
	10%

	Parvati
	21% and 15% (grazing land)
	24%

	Sainj and  Great Himalayan National Park Catchment 
	18% and 9% (grazing land)
	36%


Source:   Synthesis Report- Climate Vulnerability, Hazards and Risks: An Integrated pilot study in Kullu District, Himachal Pradesh- (IHCAP, 2016) 
Landslide which often accompanies a GLOF event had in past imposed serious damage to the human settlements and infrastructure across the valley and derailed economic growth and development in certain areas.  Steep fractured slopes, land erosion, glacial retreat; thawing and anthropogenic phenomenon (deforestation, unsustainable land use and  road construction, terracing, water intensive agricultural practices, and encroachment on steep hill slopes) triggered landslides and exacerbated the hazard risk across the region.
[bookmark: _Toc470198125]Linkage with SAPCC and NAPCC
The Himachal Pradesh State Strategy & Action Plan on Climate Change (SAPCC) has linkages with all eight National Missions including the main linkage for this project coming from the National Mission for Sustaining the Himalayan Ecosystem and secondary linkage with Disaster Risk Management. Both these aspects have been strongly articulated in the SAPCC document in section 7.1.5. 
As per the document, five major perennial rivers of Northern India pass through Himachal Pradesh. These major rivers are Ravi, Chenab Beas, Satluj & Yamuna. The rivers Ravi, Chenab and Beas originate from the glaciated areas in the State and all the five rivers which pass through the State depend largely on the snow and glaciers for their discharge during the peak and lean seasons. In order to understand the runoff from these Himalayan rivers, systematic studies on snow and glaciers have been carried out in Himalayan region of Himachal Pradesh to estimate the snow and glacier cover available in the Satluj and the Beas basins. The investigation suggests that there are about 334 glaciers in the entire Satluj and Beas basins covering a total area of 1515 sq. km. Besides this, 1987 permanent snow fields have also been mapped from the satellite data covering a total area of 1182 sq.km.  Out of the 334 glaciers identified, 202 glaciers fall in the Himachal Himalaya, whereas the remaining glaciers are in the Tibetan Himalaya.
The report further states that Government is to evolve management measures for sustaining and safeguarding the Himalayan glaciers and mountain eco-systems. An observational and monitoring network for the Himalayan environment is required to be established to assess freshwater resources and the health of the ecosystems. Cooperation with neighboring States will be sought to make the network comprehensive in its coverage.
The following strategies have been suggested therein sec 10.5 and 10.8 that deal with strategic knowledge development:
-  Adopt appropriate land use planning and watershed management practices for sustainable development of mountain ecosystem.
-  Adopt best practice norms for infrastructure construction in mountain region to avoid or minimize damage to sensitive ecosystem and despoiling of landscape.
· Encourage cultivation of traditional varieties of crops and horticulture by promotion of organic farming enabling farmers to realize a price premium.
· Promote sustainable tourism through adoption of best practice norms for tourism facilities and access to ecological resources, and multi-stakeholder partnership to enable local communities to gain better livelihoods while leveraging financial, technical, and managerial capacities of investors.
· Take measures to regulate tourist inflows into mountain regions to ensure that these remain within the carrying capacity of the mountain ecology.
· Consider these unique mountains as entities with “incomparable values”, in developing strategies for their protection.
· Enhancement of knowledge on climate modelling and data acquisition
 
[bookmark: _Toc470198126]Climate Analysis and vulnerability Analysis
Climate Analysis
The Kullu Valley (population >4x105 and area about 5.5x103 km2) is close to the Great Himalayan National Park (around ~32° N and 77°2’ E). This mountain area is characterized by a north - south valley, formed by the Beas River; as well as tributary valleys formed by the Parvati, Sainj and Tirthan Rivers.  
The Kullu Valley is characterized by wide floodplains at the valley bottom, where population and transport corridors are concentrated; and, narrow side valleys, where inhabitants are forced to live on steeper slopes or on rare, yet exposed, flatter surfaces.  The forest cover represents 35% at Kullu district; however, it has suffered from intense deforestation in recent years.  Climate is considered as sub-tropical monsoonal, with cool and snowy winters, and warm and wet monsoonal summer.  
Analysis of temperature trends in the Himalayan region shows that temperature increases are greater in the uplands than that in the lowlands (Shrestha et al., 1999).  
Temperature variability[footnoteRef:3] in Kullu district [3:  Linsbauer, A., Salzmann, N., Randhawa, S.S., Bernet, L., 2016. Establishing a Meteo-based Atmospheric Baseline and other Climate Research for Kullu District, Himachal Pradesh, India. In: IHCAP, 2016. Climate Vulnerability, Hazards and Risk: An Integrated Pilot Study in Kullu District, Himachal Pradesh. Synthesis Report. India: Indian Himalayas Climate Adaptation Programme (IHCAP).] 

The temperature analyses reveal that the mean annual air temperatures at all pressure levels have generally increased within the time window of 1981 to 2010. Considering the seasonal plots, the increase in the spring temperatures is particularly striking (Observed shift of about 1-2°C for mean spring temperature for the time between 1995 and 2000). However, for longer time window (e.g. from 1958 to 2014) the trend for spring temperatures stays positive, but with a gentler gradient. The trend for the summer temperatures is stagnant or even decreasing, whereas for the autumn and winter temperatures there is no relevant linear trend.   
[image: ]
[bookmark: _Toc473381224]Figure 2: Spring MAM; Air temperature at 2m (Source: IHCAP, 2016)


Future Projection 
[image: ]
[bookmark: _Toc473381225]Figure 3: Projected mean 2-m air temperature increase for March by the end of the 21st century as compared to 1981 -2000 (Source- IHCAP, 2016)

Impact of temperature variability 
· Increasing temperatures in spring may lead to an upwards shift of the snow line2 with related impacts on precipitation, snow melt, glacier mass balance and hazards from the high mountain environment
· Even with a conservative increase of 1°C, a minimum 25% of the glaciered area will be lost resulting in the decrease in the present meltwater flux[footnoteRef:4]. With the projected temperature change of 2.5°C for the next century over South Asia, more than half of the glacier area will be lost.   [4:   Rupper, Summer, et al. "Sensitivity and response of Bhutanese glaciers to atmospheric warming." Geophysical Research Letters 39.19 (2012).] 



Precipitation
The average precipitation in the district in this zone has been given in the figure below:
[image: ]
[bookmark: _Toc473381226]Figure 4 Average daily precipitation (JJAS) in Uttarakhand and HP 1998-2012

The AR5 report for the region also indicates more intense rainfall over a shorter duration in the future scenario. This pattern will have more devastating effect due the hilly slope. 

Vulnerability analysis
Cloudbursts is the main cause of flood related vulnerability in this region.  Within Himachal Pradesh, Kullu is identified as the district where the highest number of cloudburst triggered flood events have occurred in the past. Based on this GIS based analyses of basin disposition, both the Parvati and upper Beas catchment areas are identified as having very high flood potential. As per IHCAP analysis on the source of flow, most of the area is classified as monsoon fed (47%), 28% as cloudburst-monsoon, and just 24% is classified as glacial-snow and snow-cloudburst fed. 
[image: ]
[bookmark: _Toc473381227]Figure 5 Flood Plain and vulnerable zones
Source: Synthesis Report-Kullu (IHCAP, 2016)[footnoteRef:5] [5:  IHCAP, 2016. Climate Vulnerability, Hazards and Risk: An Integrated Pilot Study in Kullu District, Himachal Pradesh. Synthesis Report. India: Indian Himalayas Climate Adaptation Programme (IHCAP). Available at http://ihcap.in/resources.html 
 
] 

[image: ]
[bookmark: _Toc473381228]Figure 6 Potential Flood related vulnerability modelled for the area
Source:  Synthesis Report – Kullu (IHCAP, 2016)
Various studies suggest that the warming trend in the region has been greater than the global average (ICIMOD, 2007). The most severe threat of this effect is related to the rapid melting of glaciers. As these glaciers retreat, glacial lakes start to form and rapidly fill up behind natural moraine or ice dams at the bottom or on top of these glaciers. Study conducted by scientists under the IHCAP programme using the satellite data found that there has been a considerable increase in the formation of supra-glacial lakes and the maximum increase in Beas basin that varies from 6 (1989) to 33 (2011), in Parvati valley catchment it varies from 12 (1989) to 77 (2014) and 12 (2002) to 39 (2013) in GHNP and Seraj catchment respectively. This increase has been associated with retreat of glaciers, and these lakes can pose threat to the downstream inhabited areas, road infrastructure, agricultural land and hydroelectric projects.
In Kullu district, the GLOF hazard is highest in the Tehsil of Kullu, where potential GLOFs originating in the heavily glaciated Parvati valley can in a worst-case scenario reach the main Kullu Valley. Within Kullu district, highest vulnerability is assessed for the Banjar Tehsil, which contains the glaciated area of the upper-Sainj Valley, and a known hot-spot (to climate change) like the Great Himalayan National Park. GLOFs originating within glaciated areas of the Beas catchment in Kullu can in a worst-case scenario even threaten downstream areas in Mandi District. This results in a high hazard rating for the small neighbouring Tehsil of Aut, where a high proportion of the land area is adjacent to the Beas river flood plain. 
In IHCAP programme baseline study and subsequent modelling exercise mapped the GLOF related current and future vulnerability for Kullu district as given in the figure below (Figure no. 7 and 8). The classical vulnerability approach that takes in to account exposure, sensitivity and adaptive capacity to compute vulnerability of the locations has been used.  Cloudbursts can occur throughout the state, and therefore all lakes which are considered topographically predisposed to hydro-meteorological triggering should be considered as a possible threat to downstream communities and infrastructure.
While most studies emphasize the importance of ice and rock avalanches triggering GLOFs in the Himalayan region, the potential for Kedarnath-type hydrometeorological lake breaching is expected to increase as glaciers recede or ultimately disappear, and watersheds become increasingly rainfall dominated. Hence, a long-term perspective to GLOF and flood hazard assessment, its long term monitoring and management is required, as the greatest threat may only be realized in an ice-free environment.
[image: ]
[bookmark: _Toc473381229]Figure 7: Glacial lakes in Kullu District
                                                                    Source: Synthesis Report-Kullu (IHCAP, 2016)
[image: ]
[bookmark: _Toc473381230]Figure 8: GLOF pathway and exposed elements in Kullu district
                                                    Source: Synthesis Report-Kullu (IHCAP, 2016)

As the current status of the identified glacial lakes is changing, the number of potentially hazardous lakes and their location/origin is shifting, and new lakes are developing rapidly, a need has developed for a formal monitoring and evaluation system to validate the information on the status of potentially hazardous glacial lakes. A digital repository is being required to consolidate the existing knowledge on glaciers, glacial lakes, and GLOF events, which will provide a basis for early detection of emerging threats. It will also enhance the ability of policy makers to understand the associated vulnerabilities and finance/implement appropriate risk mitigation and disaster preparedness measures. 

[image: ]
[bookmark: _Toc473381231]Figure 9: Future GLOF hazard map for Himachal Pradesh including Kullu District
                                                     Source: Synthesis Report-Kullu (IHCAP, 2016)
The district level and block level over all vulnerability (based on bio-physical, socio-economic and environmental factors) has been given in the table below:
[bookmark: _Toc473381218]Table 2 Block wise vulnerability index: Kullu
	Blocks
	Exposure
	Sensitivity
	Adaptive Capacity
	Combined Vulnerability

	Nagar
	0.54
	0.29
	0.51
	0.64

	Banjar
	0.51
	0.31
	0.41
	0.67

	Nirmand
	0.50
	0.26
	0.49
	0.60

	Kullu
	0.58
	0.27
	0.49
	0.75

	Ani
	0.55
	0.28
	0.49
	0.70


Source: State Strategy Action Plan on Climate Change Himachal Pradesh, 2012
As per this table Kullu block has the highest level of vulnerability followed by Ani block. Both these areas lie in the flood plain and also can be in the impact region of GLOF in future and they are already victims of cloud burst related flood events.  It is understood that the GLOF and other flood processes are different but the former feeds to the later. The early warning system mechanism especially when involves community will help both. The focus of the project is a deeper understanding of GLOF processes and to build resilience through a community driven EWS and long term monitoring of flood and GLOF related events. 

[bookmark: _Toc470198127]Project Location
As per the combined vulnerability data, Kullu block and Ani block have been identified under Parvati Valley as most vulnerable area in Kullu district. This project aims to develop an early warning system for Glacial Outburst and flood events that can be mainstreamed in to the disaster management plan for the district. 
[bookmark: _Toc470198128]Socio-economic and demographic context
In 2011, Kullu had population of 437,903 of which male and female were 225,452 and 212,451 respectively. In 2001 census, Kullu had a population of 381,571 of which males were 198,016 and remaining 183,555 were females. There was change of 14.76 percent in the population compared to population as per 2001. In the previous census of India 2001, Kullu District recorded increase of 26.17 percent to its population compared to 1991.
	Kullu district has the lowest number of 326 villages among the 12 district of the state.
	Kullu district occupies the 9th rank among the districts in terms of population.
	Kullu district occupies the 7th position in terms of sex ratio among the districts of the state with 942 females per 1,000 males as compared to 972 females per 1,000 males of state average.
[bookmark: _Toc470198129]The demographic details of the district have been given in the figure below.   
[bookmark: _Toc473381219]Table 3 Demographic and socio-economic profile : Kullu
	Demographic Parameter
	2011
	2001

	Actual Population
	437,903
	381,571

	Male
	225,452
	198,016

	Female
	212,451
	183,555

	Population Growth
	14.76%
	26.17%

	Area Sq. Km
	5,503
	5,503

	Density/km2
	80
	69

	Proportion to Himachal Pradesh Population
	6.38%
	6.28%

	Sex Ratio (Per 1000)
	942
	927

	Child Sex Ratio (0-6 Age)
	962
	960

	Average Literacy
	79.40
	72.90

	Male Literacy
	87.39
	83.98

	Female Literacy
	70.91
	60.88

	Total Child Population (0-6 Age)
	50,431
	52,820

	Male Population (0-6 Age)
	25,707
	26,955

	Female Population (0-6 Age)
	24,724
	25,865

	Literates
	307,672
	239,649

	Male Literates
	174,550
	143,655

	Female Literates
	133,122
	95,994

	Child Proportion (0-6 Age)
	11.52%
	13.84%

	Boys Proportion (0-6 Age)
	11.40%
	13.61%

	Girls Proportion (0-6 Age)
	11.64%
	14.09%


Source: Census of India, 2011
 The distribution of workers has been given in the table below:
[bookmark: _Toc473381220]Table 4 Distribution of Workers in Kullu District
[image: ]
Source: Census of India, 2011
Social group wise population has been given in the table below:
[bookmark: _Toc473381221]Table 5 Social group wise population in Kullu District
	 District/State
	SC
	ST

	 
	Male
	Female
	Total
	Male
	Female
	Total

	Kullu
	62686
	59973
	122659
	8493
	8329
	16822

	Himachal
	876300
	852952
	1729252
	196118
	196008
	392126


Source: Census of India, 2011

[bookmark: _Toc432533256][bookmark: _Toc470198130]Project / Programme Objectives:
The primary objective of this project is to strengthen the resilience of the vulnerable community and reducing the glacial outburst and flood hazards risk through establishment of modern and sustainable catchment scale early warning system with community connect and mainstream it to district disaster management policy in Kullu district of Himachal Pradesh. 
The sub-objectives shall be to:
· To develop an early warning cum long term monitoring system to be integrated with the disaster management plan of the district.
· To enable vulnerable local communities in the district to better understand and respond to climate risks relating to GLOF and floods, and thereby adapt to growing climate change pressure.
The project will deliver this objective and its various components will help in achieving following outcomes:
· Strengthened awareness and ownership of adaptation and GLOF and flood related climate risk reduction processes at local level
· Strengthened institutional & individual capacity to reduce risks associated with climate-induced socioeconomic and environmental losses.
· Improved policies and regulations that promote and enforce resilience measures through mainstreaming of early warning system in the district level disaster management plan 
· Improved agro advisories based on local information
· Knowledge generation based on field actions and wider dissemination to enhance awareness of rural communities and stakeholders as well as for better policy inputs.

[bookmark: _Toc432533257][bookmark: _Toc470198131]Details of Project/ Programme Executing Entity:
[bookmark: _Toc470198132]Name, Registration No. & Date, Registered Address, Project Office Address (for the proposed project)
Name & Registered Address:

Director, Department of Environment, Science 
& Technology, Govt. of Himachal Pradesh,
Paryavaran Bhawan, Near US Club, Shimla-171001
Himachal Pradesh
e-mail: dbt-hp@nic.in

Mobile: 0177-2656559 

Registration No. & Date:
Department of Government of Himachal Pradesh establish in the year 2007.
The Programme Nodal Department shall be Department of Environment, Science & Technology.  The State Council for Science Technology and Environment Disaster Management cell of the Kullu district under the leadership of Deputy Commissioner Kullu, along with the State Disaster Management Institute, shall be the counterpart (Executing Agency) for this Programme.  
The project will have project implementing agencies (PIAs) at the district level involving community based organisations. 
[bookmark: _Toc470198133]Available technical manpower for the proposed project implementation:
The following manpower is currently available with the State Council for Science, Technology & Environment, HP.

· Principal Scientific Officer – II
· Senior Scientific Officer -I
· Senior Technical Assistant  –III
· Senior Scientific Assistant -III
· Research Assistant – I 

However, the project executing entity shall be the coordinating body to interface with Project Implementing Agencies at the district level (from stake holding departments).  The relevant entities will have requisite technical manpower. The profile of such manpower will be outlined during the signing of the MoUs.

In addition the project executing entity will take help from experts and agencies for some of the activities. The cell will also have a small project management unit staffed with at least two specialists and a financial management professional.

[bookmark: _Toc470198134]Three largest Climate Change Adaptation Projects handled (if already implemented)
The following projects are handled by Forest Department, Govt. of Himachal Pradesh, However, DEST was involved as one of the stakeholder at formulation of project to implementation. 

	Project
	Objectives & geo. coverage
	Amount Sanctioned
	Funding Agency
	Geographical Coverage
	Implementation Period & Outcome

	Mid Himalayan Watershed Project – I & II 
	The overall goal of the project is to reverse the process of degradation of the natural resource base and improve the productive potential of natural resources and incomes of the rural households in the project area in Himachal Pradesh (using the Community-driven Development (CDD) approach). A secondary objective is to support policy and institutional development in the state to harmonize watershed development projects and programs across the state in accordance with best practices.
	Total Project outlay: Rs. 365.00 Crs.
	The World Bank
	First, it expands upwards from the Shivaliks to the Mid-Hills, a region which covers about one-third of the State and over half of the cultivated land. Second, it entrust responsibility for most Project implementation with the local governments (Gram Panchayats) rather than with village development committees, which were created for the purpose of IWDP implementation.
	10 districts of Himachal Pradesh w.e.f. 1st October, 2005. It aims to reverse the process of degradation of the natural resource base and improve the productive potential of natural resources and incomes of by reaching out to around 25000 target poor families in the project area.  

	HP Bio-carbon Sub-Project
	The twin development objectives of the proposed project include:
1 Improvement of the productive potential of degraded lands or watershed catchment areas and	enhance biomass production and carbon stocks in degraded lands and 
2 Improvement of livelihoods and incomes of rural households residing in selected watersheds	using socially inclusive, institutionally and environmentally sustainable approaches.
	Indicative carbon revenue: Rs. 3000 to 4000/ha at US$ 4/tonne of carbon besides reduction of GHG globally
	The World Bank
	-do-
	Additional top up of carbon revenue to benefit the forest conservation institutions at the community level



[bookmark: _Toc470198135]Three largest community based NRM based projects handled
Mid Himalayan Watershed Project
[bookmark: _Toc470198136]Three largest Climate Change Adaptation / NRM projects of State / Central Government
As above
[bookmark: _Toc470198137]Comment of availability of suitable infrastructure for implementation proposed projects (vehicles, computers, required software/ tools, etc.)
The entity has a state of the art geomatics cell, requisite modelling tools and software. There will be a requirement of vehicle for project related mobility.  The additional infrastructure at the district level will be determined in consultation with PIAs. 
[bookmark: _Toc470198138]Whether Executing Entity (EE) was blacklisted, barred from implementation of projects, faced any charges / legal cases related to mismanagement of project and funds. (please list any such incidences and reasons):
NO


[bookmark: _Toc432533258][bookmark: _Toc470198139]Project / Programme Components and Financing:
	Project/Programme Components
	Expected Concrete Outputs
	Expected Outcomes
	
Amount (Rs Crore)


	1. Strengthening knowledge base through long term monitoring  and field based studies like estimation of lake depth, and other critical parameters to estimate the extent of inundation and other risks
	Location based targeting/plan
Development of model in association with national international research networks
	Enhanced understanding of the climate change related risk and vulnerabilities associated with glacial outburst and flood risks
	7.81

	2. Glacial Outburst and Flood related  hazard zonation and vulnerability mapping conducted in the Parvati valleys using Participatory Vulnerability Assessment with community
	Risk and hazard maps 
Zonations based on risks  
	Strengthened institutional & individual capacity to reduce risks associated with climate-induced socioeconomic and environmental losses.
	1.05

	3. Development of an early warning system based on the risk and vulnerability mapping.
	 Ground-based and satellite-based monitoring of triggering mechanisms in near real-time.
Threat detection and warning station
Agro advisory using the integrated weather stations
	 Early warning system implemented, together with enabling policy and plan for Glacial Outburst and Flood related  vulnerability reduction developed and mainstreamed in to district disaster management plan    
	4.80

	4. Capacity Building of vulnerable communities through demonstration of community based Glacial Outburst and  other flood related risk  management system (linking community to the EWS) in one of the valleys (Parvati Valley)
	10000 no. of community members covered under mock drill and awareness programme
Community Vigilante Groups 200  numbers identified 
	 Strengthened awareness and ownership of adaptation and GLOF and flood related climate risk reduction processes at local level
      
	4.10

	5.  Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA   
	 Policy framework, guidelines, science-policy briefs and toolkits 
	Improved knowledge and policy measures for risk and vulnerability associated with GLOF and floods documented and shared with other mountain communities having similar ecosystem
	1.55

	6. Project/Programme Execution cost
	0.58      

	7. Total Project/Programme Cost
	19.89

	8. Project/Programme Cycle Management Fee charged by the Implementing Entity
	0.60

	Amount of Financing Requested
	20.49 


[bookmark: _Toc432533259][bookmark: _Toc470198140]Projected Calendar: 

	Milestones
	Expected Dates (assumed)

	Start of Project/Programme Implementation
	April 2017

	Mid-term Review (if planned)
	October 2019

	Project/Programme Closing
	March  2020

	Terminal Evaluation
	May 2020


[bookmark: _Toc432533260][bookmark: _Toc470198141]
Project / programme Justification

[bookmark: _Toc470198142]Component-wise details and justification of the project components 

Business-as-usual development for the targeted sector?
The key issues that necessitates some change in existing  practices in the disaster management planning is the formation of large number of lakes as identified in the IHCAP study due to global warming in the Parvati valley that has potential to affect not only the Kullu district but also adjoining Mandi district having dense population. Also, studies under IHCAP have observed increased frequency of flood events in Kullu. While the current threat is perceived by the stakeholders to be minimal, the future vulnerability is very high due to GLOF.  This requires preparation from now on. In addition the synthesis report clearly pointed out lack of proper baseline for flood hazards and a long term monitoring proposed under this project will generate such data for future planning. 
Climate change enhances the probability of occurrence Glacial Outburst and Flood related  events
Climate change is causing the net shrinkage and retreat of glaciers and the increase in size and number of glacial lakes, especially in the high mountains. Studies using satellite data have tried to correlate present area under glaciers with historical records, and with fluctuations in temperature.  Results show that the recession rate has increased with rising temperature. For example, with the temperatures rising by 1oC, Alpine glaciers have shrunk by 40% in area and by more than 50% in volume since 1850 (IPCC, 2001b & CSE, 2002). Evidence also shows that the changes in temperature are more pronounced at higher altitudes. Analysis of air temperature trends across 49 stations in HKH between 1977 and 1994, revealed a clearly rising trend, with the change much more pronounced in the higher altitude regions of the country (Shrestha et al. 1999). The current position of various glaciers in Himachal Pradesh as documented by an ICIMOD study (2010) has been given in the table below:
[bookmark: _Toc473381222]Table 6 Glaciers and Glacial lakes in HP
	River basin
	Glaciers
	Glacial lakes

	
	Number
	Area in km2
	Ice reserves in km3
	Number
	Area in km2
	Potentially Dangerous

	Beas
	358
	758
	76.4
	59
	236.2
	5

	Ravi
	198
	235
	16.88
	17
	9.16
	1

	Chenab
	681
	1705
	187.66
	33
	3.22
	5

	Sutlej
	945
	1218
	94.45
	40
	136.46
	3

	Sub-basins
	372
	245
	11.96
	7
	0.18
	2

	Total
	2554
	4161
	387.35
	156
	385.22
	16


Source: ICIMOD, 2010
Assessment of GLOF and flood related risks in Kullu 
The records of past GLOF events show that once in every three to ten years a GLOF event has occurred in the region with varying degrees of socio-economic impact.  Out of 36 cloudburst events recorded in Himachal Pradesh, India during 1990–2014, 15 (41.7 %) were reported only from Kullu valley. This indicates that the valley is more prone to cloudbursts. 
Spatial distribution of flash flood and cloud burst show that Kullu valley is particularly in high risk of cloudbursts in upper catchment areas. The quick impact of cloudbursts is high river discharge and erosion. In the past, the erosion of its banks caused substantial losses of property and even life. Cloudbursts were usually common during the monsoon period between late June and early September and were restricted to headwater area (Beas River) of the closed tributary valleys. Occasional cloudbursts in June were related to the early approach of monsoon, while the events in September were related with the extension of monsoon. It is a new hazard which came into existence since last decade (Bhan et al, 2004). The people in the villages of Solang, Kothi, Palchan, Ruwar, Majhajh and Kulang (upper villages) are scared with cloudburst in the sense that land, forest and human as well as animal lives were completely destroyed and washed away by cloudburst in 2010–2012. 
As per IHCAP synthesis report for Kullu on flood hazard,  regional  scale  flood  susceptibility  modelling,  historical  records,  and  local  understanding  of  flood  processes  demonstrate  that  the  Kullu  district  is  particularly prone  to  floods triggered  by cloud  burst   events  during  the  monsoon  season,  from   June  through  to August.  However,  cloudbursts  are  among  the  least  known  mesoscale  weather  systems,  characterized  by  very  high  intensity  rainfall  greater  than  100  mm  per  hour  occurring  over  short  duration (Das et al. 2006).  
The study conducted by IHCAP has already seen the signs of formation of more number of glacial lakes in Kullu district especially the Parvati valley.  The change in glacial lakes has been given in the figure 9 above.  
Considering the glacial retreat and return period of the GLOF events the disaster management policy of the state and for the district needs recalibration.  District disaster management plan has been initiated for Kullu and these risks need to be mainstreamed there.


 
Specific adaptation activities to be implemented to reduce the climate change vulnerability compared to the business-as-usual situation
Specific adaptation activities include the following:
C1: Strengthening knowledge base though long term monitoring field based studies like estimation of lake depth, and other critical parameters to estimate the extent of inundation and other risks.

C1.1 Identification and site preparation for installation of water sensors at different elevation above the previous high water mark such that different sensors would be able to indicate any progressively rising river stages. Provision of high frequency transmitters to posts (army, paramilitary and state police as well as revenue administration) and development of relay stations. 
C1.2 Identification of vulnerable population and inventorisation of vulnerable infrastructure due to Glacial Outbursts and Flood events
C1.3 Network with research institutions for modelling future Glacial Outburst and Flood risk and real time data generation from satellite feed
C2: Glacial Lake Outbursts and Flood hazard zonation and vulnerability mapping conducted in the Parvati valleys
C2.1 Multi-stakeholder engagement to prepare hazard and vulnerability map
C2.2 Delineation of zones and updation of master plans and draft guidelines for notifications
C3: Development of an early warning system based on the risk and vulnerability mapping.
C3.1 Development of specifications based on the identified criteria for the sensors, relay equipment, electric horns with extended line of sight VHF transmitters and receivers 
C3.2 Procurement, installation of equipment and training for operationalization of the system 
C3.3 Threat detection and protocol for adaptation with standard operating procedure
C3.4 Provision of agro-advisory to farmers using the integrated weather stations and communication infrastructure 
C4: Capacity Building of vulnerable communities through demonstration of community based Glacial Lake Outbursts and Flood risk management system in one of the valleys (Parvati Valley)
C4.1 Preparedness plan for vulnerable communities prepared to reduce risks from Glacial Lake Outbursts and Flood events
C4.2  Identification of community resource persons for conducting mock-drills and assistance in system operation of the installed early warning system to ensure community connect to the last mile.
C4.3 Climate proofing target infrastructures from the GLOF and Flood risk such as check dams, spill-ways, slope stabilization or controlled drainage, etc. 
C5: Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA
C5.1 Science and policy briefs prepared based on the technical and other data generated from the project
C5.2 Policy framework and guidelines to address Glacial Lake Outbursts and Flood risks included the disaster management plan and policy
C5.3 Lessons learnt are widely shared in network and various platforms 
C6: Project Execution Cost (3% as decided on 9th NSCCC)
 C6.1 Project Institutional arrangement 
C6.2 Concurrent monitoring and coordination with NIE and MoEFCC
Please justify with regards to components as on the concrete adaptation activities of the project, and how these activities contribute to climate resilience 
Many of the activities related to GLOF and Flood risk with a vulnerability analysis based targeting; and developing planning and risk management instruments are concrete adaptation actions. Operationalisation of the early warning system will enhance adaptive capacity of the community as well as generate strategic knowledge for future preparedness in the region. 
C1. Field based technical studies for Vulnerability Analysis based targeting is a new approach to mainstream climate related linkage in the disaster risk reduction planning process and has replication potential for the entire region. The long-term monitoring too would generate rich baseline data for flood risk modelling and future planning. 
The approach identified during IHCAP that include exposure and adaptive capacity based indicators to compute combined vulnerability can be used for identification of prioritisation.  While the science based vulnerability has been computed in the IHCAP-Phase 1, it is important now to take it to the community and they undertake a participatory vulnerability assessment. The purpose is to identify and target vulnerable households, vulnerable assets (e.g. livestock, infrastructure, etc.) for incorporation in the district disaster management plan.  
C2.  GLOF and Flood Hazard and Vulnerability Mapping to prepare priority zones is a concrete adaptation initiative as it involves both scientific assessment as well as participatory techniques so that local people assess the risk themselves and are co-opted into the management practices both voluntary and also as per the standard operating procedures. It strengthens the adaptive capacity of the community. 
While the participatory vulnerability analysis will identify relative vulnerability (e.g. people living close to foothills in flood zone or paths), it is important to make a zonation (go-no-go, evacuation plan which has to be zone based according to the relative intensity and vulnerability). This has to be clearly documented and put in to the standard operating procedure and perspective plan of the district administration.  Without this exercise, the administration may overlook some of the targeted population.  Similarly, fresh infrastructure creation would also look at vulnerable zones during approval stage itself.  
C3.  Development and operationalization of an early warning system is a techno managerial action that enhances the knowledge base, makes research network stronger with real time data as well as helps community in preparedness built on the scientific research conducted in IHCAP-Phase 1. 
Based on the acquired data during IHCAP-Phase 1, we propose an integrated three component system for Parvati Valley and flood plains in Kullu and Anni blocks aimed at warning the five most critical risk hotspot areas, including definition of monitoring tasks (flow and rain gauge station); a data management centre; preparedness and warning systems. Figure 10 shows the schematic hydrological information of Parvati valley, highlighting the three components of the EWS as well as including some basic information, such as the risk hotspot areas, the concentration time (h), catchment area (km2) and 100 year-return period flood magnitude. Two of the components are around the warning of flash floods in small torrent catchments above the villages of Shat (EWS 1) and Kasol (EWS 2). The third component (EWS 3) is aimed at flood warnings along the main Parvati river channel.
The EWS will also act as a long term monitoring system which will strengthen the EWS model, help in future adaptation activities and also provide inputs for improved agro-advisories for the region.
EWS 1: This component shall be based on rainfall measurements coupled with a rainfall-runoff model. Rainfall can either be gauged with classic rain gauges or ideally through the installation of micro radar stations. According to the concentration time (1.1 ± 0.8h), the warning could be applied by means of traffic lights, and – for the inhabitants of Shat village – by means of a sound signal (e.g., siren) and SMS alerts.
EWS 2: Similar as EWS 1. This component is also based on rainfall measurement (rain gauge station or micro radar) coupled with a rainfall-runoff model. According to the concentration time (1.0 ± 0.8h), the rainfall-runoff model could assist in the warning the inhabitants at Kasol village, ideally again by means of a sound signal and SMS alerts.
EWS 3: The third component is based on the flow measurement at the outlet of the dam located upstream of Manikaran, and three flow gauge stations along the main river, taken advance the existing ones. Flow data can be coupled to a runoff routine to warn persons living in downstream locations where research during IHCAP phase 1 has identified a high density of elements-at-risk. Hydraulic modelling at each of the risk hotspot could help in the definition of threshold for warning. Warning can be done by means of sirens and using mobile phone device (SMS). An application (app) could be developed with the information at real-time. 
The integrated systems can be used for providing agro-met advisory to farmers in the valley without any additional cost. 
[image: ]
[bookmark: _Toc473381232]Figure 10 Design of a proposed early warning system  in Parvati Valley

C4. Capacity building of the community in threat detection and management and creating a cadre of vigilante group who would help in rolling out the system is a concrete adaptation activity. They would conduct mock drill, prepare the village level contingency plan and also be the vital link in the communication with the authorities. This will ensure proper ownership and community connect and will ensure last mile connectivity for the EWS described above. 
· Movement of people to safe areas complete with optimal time frame (as per calibrated response time)
· Mock drills and sensitization of key stakeholders will be an integral capacity building initiative to operationalize the EWS
Empowering people is a component of any proper response in the warning process. Disaster Management Cell will inform, in collaboration with local and regional authorities, about the integrated EWS. Engagement of the community already needs to begin during the scoping stage for the adaptation measures, and shall be maintained throughout the implementation phase. A survey should be launched at the beginning of the process to inform all citizens. In a second step, protocols will need to be developed for each risk hotspot area in consultation with local authorities and citizens. The citizens must be armed with the knowledge on how to prepare and respond in the event of a flood warning. Specific learning programs should focus on explaining “what an EWS is”, as well as “its importance” and “how to respond” to an alert. Workshops, programs, and other scientific activities in the valley could be beneficial. Volunteers at each village aimed at the maintenance and vigilance of the installations could is also a good alternative and would also allow to empower citizens. Finally, regular mock exercises and training drills (at least once per year, i.e. during the pre-monsoon season) should be considered as well. They will mark fixed and variable evacuation zones as per notifications. Sensitization campaign can be from classrooms, street plays and in village meetings. 

[image: ]
[bookmark: _Toc473381233]Figure 11 Community connected EWS
A training cum operational manual will be developed for the community which will be used both for the following aspects:
· Use of now-cast and weekly forecasts (people in the vulnerable zone to form a committee and identify volunteers whose phones will be registered to receive information, ham-radio may be provided if the signal is poor)
· Train community volunteer emergency responders to interpret warning messages and respond (the committee members to assemble within a defined time as per the manual)
· Message dissemination protocol (bells, mobile, word of mouth, media-channel, etc.)
· Prioritisation of assets (human-within human the old-infirm, women and child, adults), livestock, infrastructure (schools, hospitals), essential water supply.
· An exercise will be conducted to identify safe trekking zones
· Exercise will be conducted to stock essential supplies in each evacuation zone (in cascade) 
· Location of the safe shelter – connection to relief route to be pre-defined
· Critical medical supplies (esp. anti-venom, medicine to control waterborne disease, common cold, etc. to be pre-stocked with identified para-medics or ASHAs

C5. Systematic documentation of lessons and science-policy briefs as well as mainstreaming the lessons/protocols into disaster management plan is a concrete adaptation initiative. 
The project will organize training and exchange programmes with practitioner networks. There will be systematic documentation and the key resources will be oriented with best practices available in Switzerland where such processes have been studied in detail.  Effort will be made to mainstream these experiences in the disaster management plan for the districts and state disaster management policy. 
Many times the pure scientific literature is not something the policy-makers readily understand. While the science policy-brief will build a scientific basis, the recommendations would be simple and with practical illustrations that the policy makers can easily understand.   The tool is more to empower policy makers to aid them how to respond to the events like GLOF and Flood in a systematic way involving the community.



[bookmark: _Toc470198143]Details on Economic, social and environmental benefits project / programme 

(Reference to the most vulnerable communities, and vulnerable groups within communities, including gender considerations) 
     
Executing Entity may like to use following table to present the key benefits
	Components/Activities
	Key Benefits (Direct)

	
	Social
	Economic
	Environmental

	Field based technical studies for Vulnerability Analysis
	 The intervention will directly cover 2394 people in Parvati valley in 12 villages of which 1272 are male and 1122 are female.  Overall one third of the total population of the district are at risk either directly and indirectly.  Use of technology will also help in making entitlement transparent.  The participatory techniques applied during assessment will help in identifying the most marginalized ones and ensure that their risks are well managed. The traditional shepherds and obliteration of their grazing tracks necessitates alternative livelihood options for them. 
	The alternative mode of engagement and reduced opportunity cost will be helpful for the population at risk. The economic loss to infrastructure too would be minimized and climate proofing will extend the life of the infrastructure. 
	The landslides and gravels that move in high velocity during GLOF and Flood affects the water quality and uprooting trees affects the flora and high velocity glaciated water affects the faunal population. This can be minimized.  

	GLOF and Flood hazard mapping to have priority zones
	   Identification of priority zone can create differentiated approach to prioritize and address the needs of the most vulnerable population.
	This approach will optimize the cost as evacuation and protection can be streamlined and wasteful costs can be curtailed
	The areas which are not likely to be affected and not in flood path, can be spared from unnecessary flood control structures so that bio-diversity loss would also be minimized

	Development and operationalization of an early warning system
	The system will help in de-risking livelihood and participation.
	  Will reduce the risk to infrastructure and livelihood and reduce opportunity cost by enhancing preparedness. Integrated system will also be used  for agro-met advisory and help in adjusting the crop calendar and prevent risks to crops (both cereals and fruit crops)
	It can help in better management of the land-use and flood plains and reduce the loss of water quality

	Capacity building of the community on threat detection and management
	 Creation of a dedicated volunteer cadre to engage with the early warning system would enhance the disaster preparedness. The project will also strengthen the capacity of non-governmental and community-based organizations. In the process of achieving enhanced disaster preparedness, community members and community-based organizations will be enabled to improve their communication and outreach activities. 
	A better network will minimize the household and enterprise level costs and livelihood loss. 
	Better management of natural resources and management of bio-diversity. 

	Knowledge management, science-policy briefs, knowledge networks (national and international)
	Reduces risk for vulnerable groups. Strengthens network of practitioners and enhances outreach and policy-practice connect
	Protects the investment made and transfer the economic cost with reduced risk of failure
	Documents environmental management best practices 






[bookmark: _Toc470198144]Sustainability of intervention

How will the project assure that the benefits achieved through its investments are sustained beyond the lifetime of the project? 

Even though the project will be anchored initially by the executing entities, it is envisaged that several institutional development initiatives and capacity building initiatives at the local level would sustain the initiative beyond the project period. Technical support entities would ensure establishing an early warning system and the para-professionals at the community level will manage it and ensure its maintenance.  Technical support unit of DEST will ensure mainstreaming in the disaster management plan of the district.   

[bookmark: _Toc470198145]Analysis of the cost-effectiveness of the proposed project / programme: (addtionality)

Cost effectiveness 
Cost effectiveness will compare alternative options available and how the proposed components/ intervention are best for given climatic conditions. A comparison of the chosen option vis-a-vis alternative options may be provided as per the table given below:

	Activity
	Proposed Alternatives
	Benefits

	Vulnerability analysis
	A complete relocation is socially and financially unsustainable.    
	 It would ensure better targeting and would reduce wasteful expenditure


	Early warning system 
	Proposed alternative is business as usual, where there is   high risk to life and livelihood. Apart from that early warning system is an integral part of GLOF and flood risk management system and does not have any suitable alternative.  The conventional flood control systems with hardware cost as much as 10-12 times the proposed cost and has high O&M cost and many times are not sustainable. Risk of doing nothing is much higher as it involves life risk to human and livestock and ecosystem losses are too high. 
	There are three key benefits in this proposed component (a) reduce risk to life and property in the vulnerable zones (b) enhanced adaptive capacity of the community due to reduced risk of crop failure through the EWS and other structural and non-structural measures (c) increased yield based on several soil water management measures  

	Risk Transfer and financial inclusion
	Government adopts a standard approach  to declare the entire area flood prone even if parcels are affected. The political response is to waive existing loans. The insurers shy away or enhance premium loading as they are not effectively able to implement insurance claim settlement . This is a systemic risk for the insurers. 
	This will reduce the premium loading in the medium term

	Water harvesting structures and use of gravity flow
	Mega lift schemes are costly and also uses fossil fuel
	Improves recharge in the command



Cost of Inaction: The location specific estimation of cost of inaction is beyond the scope of this assessment. However as per the global assessment, the flood events take away 0.4% of the GDP annually (if not acted upon) in India. Taking the same scenario to state scale  (based on the ratio) the cost of inaction is estimated at about USD 187.5 million annually and may increase to  USD 457.5 million by 2030 for state of HP as a whole.  Kullu district GDP is about 7% of the state GDP. Based on this value cost of inaction could be USD 31 million per annum by 2030. 

Weighting of project activities: 

	Type of Activity
	List of Activities
	Activity Cost 
(INR)
	Funding Requirement 
(INR)

	Capacity Building Activity
	1.3 Network with research institutions for modelling future GLOF and flood risk and real time data generation from satellite feed
	             6,600,000 
	65,100,000.00 (31%)

	
	3.3 Threat detection and protocol for adaptation with standard operating procedure 
	             5,000,000 
	

	
	4.1 Preparedness plan for vulnerable communities prepared to reduce risks from GLOF and flood events
	             3,000,000 
	

	
	4.2 Identification of community resource persons for conducting mock-drills and assistance in system operation of the installed early warning system
	           10,000,000 
	

	
	4.3 Climate proofing target infrastructures from the GLOF and flood risk such as check dams, spill-ways, slope stabilization or controlled drainage, etc.
	           28,000,000 
	

	
	5.1 Science and policy briefs prepared based on the technical and other data generated from the project
	             3,000,000 
	

	
	5.2 Policy framework and guidelines to address GLOF and flood risks included the disaster management plan and policy
	             9,500,000 
	

	Investment Activity
	1.1 Identification and site preparation for installation of water sensors at different elevation above the previous high water mark such that different sensors would be able to indicate any progressively rising river stages. Provision of high frequency transmitters to posts (army, paramilitary and state police as well as revenue administration) and development of relay stations. 
	           67,549,000 
	125,029,000.00 (61%)

	
	1.2 Identification of vulnerable population and inventorizing of vulnerable infrastructure 
	             3,980,000 
	

	
	2.1 Multi-stakeholder engagement to prepare hazard and vulnerability map
	             5,500,000 
	

	
	2.2 Delineation of zones and updation of master plans and draft guidelines for notifications
	             5,000,000 
	

	
	3.1 Development of specifications based on the identified criteria for the sensors, relay equipment, electric horns with extended line of sight VHF transmitters and receivers 
	             1,000,000 
	

	
	3.2 Procurement, installation of equipment and training for operationalization of the system 
	           42,000,000 
	

	Project Management Activity
	5.3 Lessons learnt are widely shared in network and various platforms 
	             3,000,000 
	14,761,556 (8%)

	
	Project management and Execution
	             5,793,870 
	

	
	Monitoring & Evaluation 
	             5,967,686 
	 




The proposed project is an innovative and scientific intervention to be implemented in the Parvati valley to strengthen the disaster management system. It is planned by integrating scientific information system with the existing disaster response system of the government towards improvising proactive response measures.   The funding has been requested only for concrete adaptation related activities.  The capacity building component will not only create awareness but also sensitize the local people on the impact of climate extremes and will act as a foundation for adaptive as well as disaster response measures.


[bookmark: _Toc470198146]Alignment with the national and state action plans and other policies / programmes:

GoHP aligns all its sectoral strategy to national Missions on its state strategy and action plan. Accordingly, this project is closely linked to the National Mission for sustaining the Himalayan Ecosystem of the State Strategy & Action Plan on Climate Change. It conforms to the guidelines of National Adaptation Fund provided by MoEFCC. It is also in line with development plans and activities of the state disaster management authority. Component wise linkage with SAPCC and NAPCC has been mentioned in section 1.1.b .The concrete adaptation components have been highlighted in earlier sections. 
     
[bookmark: _Toc470198147]Component wise technical standards:


	Activity
	Applicable Standard
	Application to project

	Sensors and early warning systems 
	Installation protocol to be inconformity with Indian Wireless Act, installation subject to MHA guidelines and inner line requirements as applicable to border areas. IEEE and relevant approved BIS standards under 2G, 2.5G, 3G and wherever available 4G and 4G-VoLTE
	Sensors to be installed at the locations where water filling data can be sent to the managed data centers and based on the model the contingency planning can be done

	Water harvesting /other physical structures
	As per the applicable structural guideline for hill region and scheduled rate. The structures will be created by I&PH and Department of Minor Irrigation, Himachal Pradesh as per the regular technical standard being adopted by the department for constructional activity.
	Higher water availability in the project location to be used for local livelihood promotion.



These standards as applicable from time to time are to be determined in consultation with partner departments. There is no structural measure requiring EIA. Most of the activities proposed are environment friendly.  The implementing entity will use the rate schedule of the state for the structural work. Common watershed guideline (updated) would be followed for structural measures along the watershed.  Vulnerability assessment uses the standard IPCC methods and techniques. 
     
[bookmark: _Toc470198148]Duplication Check:


	Project
	Objectives
	Complementarity
	Geographical Coverage/Agency

	State Disaster Management Plan  
Emergency support function plan   
	Reducing, preventing, mitigating disaster risk and creating a system for
effective disaster response
	The project approaches are unique. (e.g. Automated EWS although this can be used in agricultures sector, zonation for vulnerability based on current and future scenarios will help in developing new perspective plan, development plan)
	Different approach




The project uses convergent measures in some of the existing programmes to avoid duplication. The area is not covered under disaster management programme yet. The IPH department has realised the importance of this work and is envisaging a project a part of which would be funded for the identified area and the balance will be from the state.
[bookmark: _Toc470198149]Details on Stake-holder consultation:
 
	Consultation
	Date/ Place
	Participation
	Objective
	Outcome

	With SDC
	18th May 2016 Kullu
	SDC staff
	Clarity project identification
	Validation of Concept

	With all stake holders through consultation workshop held at GBPIHD
	19th May 2016 at GBPIHD, Kullu
	More than 80 members from all stakeholder department along with progressive farmers of the project area
	Prioritisation as per Multi criterion analysis.
	Targeting and prioritize Climate stress project among selected nine.

	With  Sr Scientific officer State Council for Science, Technology &Environment, HP
	19th May 2016, at GBPIHD, Kullu
	Sr Scientific officer State Council for Science, Technology &Environment, HP and Member Secretary (EC ), State Council for Science, Technology &Environment, HP.
	Identification of activity 
	Component identified for the Project

	With stakeholders through consultation meeting
	5th August 2016 at DEST, Shimla
	Member Secretary (EC ), State Council for Science, Technology, representative from SDC, Dept. of Horticulture, Dept. of Biodiversity, Dept. of Forest and other stakeholders.
	Finalization of project idea along with budget and action suggested.
	Preparation DPR for the proposed project is authorized by all stake holders.

	Stakeholder Consultation Workshop
	17th November 2016, Kullu
	Officials from the line departments and community members of the affected region
	DPR disclosure and feedback
	Feedback incorporated in the final DPR

	State Level Consultation
	21st November 2016, Shimla
	Senior Officials of the state government 
	Discussion on all  DPRs including the GLOF and Floods
	Feedback incorporated




          
[bookmark: _Toc470198150]Learning and knowledge management component to capture and disseminate lessons learned for the proposed project.

The programme is crucial for generating knowledge and data for the practitioners.  However, this is not a research programme.  All the knowledge management products will be based on the action research. Knowledge products like participatory vulnerability assessment, guidance manual to operate and maintain the proposed early warning system. Manuals and videos on mock drills, etc. could be the likely knowledge products.  In addition, the policy brief and monitoring report will provide good insight to the programme. 
The key capacity building component include:
· Training need identification of beneficiaries
· Preparing manual on operationalisation of EWS
· Inputs for strengthening community based organisations and network to enhance the community connect
· Science-policy briefs, case studies, best practices are going to add to existing knowledge base

[bookmark: _Toc470198151]Sustainability of the project/programme outcomes has been taken into account when designing the project / programme.
	Project/Programme Components
	Expected Concrete Outputs
	Expected Outcomes
	Sustainability Mechanism

	Responsible parties


	1. Strengthening knowledge base though field based studies like estimation of lake depth, and other critical parameters to estimate the extent of inundation and other risks
	Location based targeting/plan
Development of model in association with national international research networks
	Enhanced understanding of the climate change related risk and vulnerabilities associated with GLOF and floods 
	Mainstreaming of climate change agenda in regular planning  process with proper targeting

	DEST , State Council for Science, Technology &Environment, and partner departments and CBOs     

	2. GLOF and flood hazard zonation and vulnerability mapping conducted in the Parvati valleys
	Risk and hazard maps 
Zonations based on risks  
	Strengthened institutional & individual capacity to reduce risks associated with climate-induced socioeconomic and environmental losses.
	Scientifically valid vulnerability analysis including modelled for future
	State Council for Science, Technology &Environment and Technical partners     

	3. Development of an early warning system based on the risk and vulnerability mapping.
	 Ground-based and satellite-based monitoring of triggering mechanisms in near real-time.
Threat detection and warning station
Ensuring last mile connectivity for the EWS
Agro met advisory to farmers in the valley

	 Early warning system implemented, together with enabling policy and plan for GLOF and flood vulnerability reduction developed and mainstreamed in to district disaster management plan    
	High level technology integrated and community involvement would enhance sustainability
	State Council for Science, Technology &Environment and Technical Partner/IHCAP

Social Mobilisation agency     

	4. Capacity Building of vulnerable communities through demonstration of community based GLOF and flood risk management system in one of the valleys (Parvati Valley)
	10000 no of community member covered under mock drill and awareness programme
Community Vigilante Groups 200 numbers identified 
	 Strengthened awareness and ownership of adaptation and GLOF and flood related climate risk reduction processes at local level
      
	Involvement of the community and strengthened capacity of the community based organisations and networks would enhance social capital and sustainability
	DEST, State Council for Science, Technology &Environment and partners     

	5.  Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA   
	 One Policy framework, 5-6 guidelines, 1 science-policy brief and 5-6 toolkits 
	Improved knowledge and policy measures for risk and vulnerability associated with GLOF and flood documented and shared with other mountain communities having similar ecosystem
	Enhanced knowledge and guidance enhances adaptive capacity and resilience
	DEST, State Council for Science, Technology &Environment and technical partner 



[bookmark: _Toc470198152]Provide an overview of the environmental and social impacts and risks identified as being relevant to the project / programme. 

	Checklist of environmental and social principles 
	No further assessment required for compliance
	Potential impacts and risks – further assessment and management required for compliance

	Compliance with the Law
	Mostly
	Not required

	Access and Equity
	Ensured
	Ex post monitoring

	Marginalized and Vulnerable Groups
	Ensured
	Ex-ante required 

	Human Rights
	NA
	Indeterminate at this stage

	Gender Equity and Women’s Empowerment
	Ensured
	Ex-post monitoring

	Core Labour Rights
	Will be ensured
	Ex-post, concurrent

	Indigenous Peoples
	Protected
	Ex-post, concurrent

	Involuntary Resettlement
	Not anticipated at this stage
	Will be assessed

	Protection of Natural Habitats
	Will be done
	Will be assessed

	Conservation of Biological Diversity
	After site identification
	Will be assessed

	Climate Change
	Addressed
	Will be assessed

	Pollution Prevention and Resource Efficiency
	Will be done if required
	Will be done

	Public Health
	Will be done
	Will be done

	Physical and Cultural Heritage
	Ensured
	As per site if any

	Lands and Soil Conservation
	Ensured
	Ex post monitoring






[bookmark: _Toc432533261][bookmark: _Toc470198153]Implementation arrangements

[bookmark: _Toc470198154]Describe the arrangements for project / programme implementation.

Who will implement the project and what are their comparative advantages and capacity compared to other potential implementing institutions?
DEST has been involved in the climate change action planning process and are fully familiar with the vulnerability, adaptation strategy and mainstreaming agenda. Sr scientist of State Council for Science, Technology &Environment and team are working on GLOF and related impact. IHCAP is also providing technical backstopping. In addition the government will have social moblisation partners and external monitoring agency and work with NABARD too. 

How will the project be coordinated with (and/or mainstreamed into) related development activities of the targeted sector?
The line departments tend to strategize the programs in business-as-usual. DEST and State Council for Science, Technology &Environment will work with DDMA, and DC office Kullu for the implementation of EWS and capacity building of community.   This will ensure coordination across various PIAs; service providers will be directly contracted by DEST.
The learning will be shared in workshops and exposure visits, policy briefs and knowledge products prepared as part of the project will be used under similar conditions in other districts.


State steering committee would ensure effective inter-departmental coordination.
The DEST would act as the Project Management Unit to coordinate with MoEFCC and NIE
State Council for Science, Technology &Environment will be the main implementing agency. It will also be a PIA with core responsibility of data management and warehousing recorded scientifically.  
This PMU will sign MoU with other PIAs as per the role stated below:
PIA (IPH) for implementation of the EWS – structural interventions.
PIA (DDMA) for capacity building of the vulnerable community and also integrating the early response system with the response system of the DDMA
PIA (CB partner) outsourced service provider for working in strengthening the CBOs, social assessment, training in disaster management related mock drills, EWS response, etc. It will be tasked to develop a cadre of volunteers. 
PMU will procure services of third party monitoring agency and work with department for necessary procurement. M&E agency also work with IHCAP for data management. 
[bookmark: _Toc470198155]Describe the measures for financial and project / programme risk management (also include environmental and social risk, if any).
     
	Risk
	Rating (High / Medium / Low, etc.)
	Mitigation Measure

	Financial management
	Medium
	Guidance from NiE, experienced officer posted in PMU knowing fund management

	Project management
	Low
	Has prior experience, leadership will take care

	Social Risk
	Low
	There may be minor conflict to be moderated through strong mobilsation

	Environmental
	Low
	Will be done if any






[bookmark: _Toc470198156]Describe the monitoring and evaluation arrangements and provide a budgeted M&E plan. (Monitoring and evaluation cost need to be included in executing entity management cost).

	Monitoring and evaluation plan Activity
	Responsible person
	Yr. I
	Yr. II
	Yr. III
	Yr. IV
	Total 
	Timeframe

	Baseline (ex-ante)
	DEST
	*
	
	
	
	
	30 days

	EWS operationalisation, creation of volunteer cadres
	Social Partner
	
	*
	
	
	
	

	Concurrent Monitoring
	PMU (DEST), PIAs
	*
	*
	*
	*
	
	

	Mid Term Assessment
	
	
	*
	
	
	
	15 days

	Ex post assessment
	
	
	
	
	*
	
	30 days




Technical Monitoring at DEST and PMU level
Drawing from the studies completed under IHCAP, and experiences elsewhere in the world, the flood risk adaptation project proposed  for Kullu is built on two levels (scales) of information. Firstly, the implementation of a state-of-the-art catchment-scale monitoring so as to assess hydro-meteorological conditions for the entire Parvati Valley, and secondly, the implementation of modern Early Warning Systems with the goal to protect the identified “risk hotspots” along the valley. The monitoring and EWS strategy must be underpinned by strengthened local institutional and community capacities, so as to ensure their long-term operability and maintenance, acceptance, and success of the adaptation measures.
Experience has shown that some flood threats evolve relatively slowly (weeks to months – several years), allowing early detection and warning of the subsequent risk to downstream areas. This is often true for outburst floods from glacial lakes or landslide dammed lakes, where the formation of such lakes may be monitored with remote sensing. The Himachal Pradesh State Council for Climate Change (HPCCC) is already conducting regular remote sensing-based mapping of glaciers and glacial lakes and our recommendation is to ensure that this mapping is continued at an annual resolution. Glacier lake mapping is typically completed in September – October, when images are snow-free, and this is also the ideal time to examine images for any landslide dammed lakes that may have formed during the preceding monsoon. In addition, the project would include the inspection of pre-monsoon images (May – June) to detect any landslide activity that may have occurred during the spring-melt.
In addition to lake monitoring, modern remote sensing methods can provide an early indication of abnormal hydrometeorological conditions developing in a catchment. Studies conducted under IHCAP have shown that previous flood disasters have been preceded by several weeks of snow-melt and/or heavy precipitation, both of which could be detected using existing products from earth observation satellites, and hence providing scope for using this technology as part of a comprehensive early warning strategy.
To monitor seasonal changes in snow cover, this concept recommends the use of freely available Moderate-Resolution Imaging Spectroradiometer (MODIS) 8-day snow cover products. Data analyses should be focussed on the window from December through to the arrival of the monsoon, providing information and warnings when an unusually large winter snow cover is detected and/or when unusually rapid snow cover depletion occurs during spring – both conditions raising the likelihood for above average streamflow and potential flood conditions once the monsoon arrives.
To monitor seasonal rainfall patterns over the catchment area, it is recommended to use  freely available data products from the newly initiated Global Precipitation Measurement (GPM) satellite sensors.
The project would have a comprehensive project MIS linked to the geomatics cell in DEST. Field level data support will be provided by the implementing agency and outsourced agency.  There will be an agency for third party monitoring independent of NABARD. NABARD will provide project cycle monitoring support and quality assurance of the programme. The third party M&E agency will provide ex-ante baseline (with DEST also community level vulnerability assessment), support for mid-term assessment to generate midterm assessment report and ex-post monitoring report. The project will generate quarterly progress report to be forwarded to NIE and MoEFCC.
The NIE cost allocation has to be determined by NABARD. Excluding the third party monitoring cost (about 33%) rest of the operational monitoring cost to be phased by NABARD. 

[bookmark: _Toc470198157]Results framework for the project proposal, including milestones, targets and indicators with gender disaggregated data 

Enclosed in annexure A
     



[bookmark: _Toc470198158]Include a detailed budget with budget notes, a budget on the Implementing Entity management fee use, and an explanation and a breakdown of the execution costs.
	Components
	Activities
	 Fund Required 
	 Component Cost 

	C1: Strengthening knowledge base though long term monitoring field based studies like estimation of lake depth, and other critical parameters to estimate the extent of inundation and other risks.
 
 
	1.1  Identification and site preparation for installation of water sensors at different elevation above the previous high water mark such that different sensors would be able to indicate any progressively rising river stages. Provision of high frequency transmitters to posts (army, paramilitary and state police as well as revenue administration) and development of relay stations. 
	   67,549,000.00 
	     78,129,000.00 

	
	1.2 Identification of vulnerable population and inventorizing of vulnerable infrastructure 
	   3,980,000.00 
	 

	
	1.3 Network with research institutions for modelling future GLOF and flood risk and real time data generation from satellite feed
	    6,600,000.00 
	 

	C2: GLOF and flood  hazard zonation and vulnerability mapping conducted in the Parvati valleys
 
	2.1 Multi-stakeholder engagement to prepare hazard and vulnerability map
	    5,500,000.00 
	     10,500,000.00 

	
	2.2 Delineation of zones and updation of master plans and draft guidelines for notifications
	     5,000,000.00 
	 

	C3: Development of an early warning system based on the risk and vulnerability mapping.
 
 
	3.1 Development of specifications based on the identified criteria for the sensors, relay equipment, electric horns with extended line of sight VHF transmitters and receivers 
	     1,000,000.00 
	     48,000,000.00 

	
	3.2 Procurement, installation of equipment and training for operationalization of the system 
	   42,000,000.00 
	 

	
	3.3 Threat detection and protocol for adaptation with standard operating procedure 
	     5,000,000.00 
	 

	
	3.4 Using the integrated systems for agro-met advisory without additional cost
	
	

	C4: Capacity Building of vulnerable communities through demonstration of community based GLOF and flood  risk management system in one of the valleys (Parvati Valley)
 
 
	4.1 Preparedness plan for vulnerable communities prepared to reduce risks from GLOF and flood  events
	     3,000,000.00 
	     41,000,000.00 

	
	4.2 Identification of community resource persons for conducting mock-drills and assistance in system operation of the installed early warning system
	   10,000,000.00 
	 

	
	4.3 Climate proofing target infrastructures from the GLOF and flood  risk such as check dams, spill-ways, slope stabilization or controlled drainage, etc
	   28,000,000.00 
	 

	C5: Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA   
 
 
	5.1 Science and policy briefs prepared based on the technical and other data generated from the project
	     3,000,000.00 
	     15,500,000.00 

	
	5.2 Policy framework and guidelines to address GLOF and flood  risks included the disaster management plan and policy
	     9,500,000.00 
	 

	
	5.3 Lessons learnt are widely shared in network and various platforms 
	     3,000,000.00 
	 

	C6: Project Execution Cost (3% as decided on 9th NSCCC)
	Project management and Execution
	         5,793,870 
	           5,793,870 

	Total Project Cost
	 
	 
	   198,922,870.00 

	C7: Project Cycle management Fee by NABARD (3% of the Project Cost)
	Monitoring & Evaluation 
	     5,967,686.10 
	       5,967,686.10 

	Amount of Financing Required
	 
	 
	   204,890,556.10 



Component wise Budget Breakup

C1: Strengthening knowledge base though field based studies like estimation of lake depth, and other critical parameters to estimate the extent of inundation and other risks.
	Sr
	Activity Wise Cost details
	Budget
	Unit

	 
	1.1 Identification and site preparation for installation of water sensors at different elevation above the previous high water mark such that different sensors would be able to indicate any progressively rising river stages. Provision of high frequency transmitters to posts (army, paramilitary and state police as well as revenue administration) and development of relay stations. 
	     67,549,000.00 
	INR

	A
	Capex
	 
	 

	 
	Capital Cost of Establishment of EWS
	     17,160,000.00 
	INR per Unit

	 
	Number of Establishment in the project area
	3
	Numbers

	 
	Total Capital Cost
	     51,480,000.00 
	INR

	B
	O and M Cost
	 
	 

	 
	Approximate annual Cost of maintenance of the EWS
	       5,148,000.00 
	INR

	 
	Number of years Considered for Booking O & M Cost in project
	3
	years

	 
	Cost of maintenance
	     15,444,000.00 
	INR

	C
	Site Identification and Study for Establishment of EWS
	 
	 

	 
	 
	 
	 

	 
	Approximate number of man days of Expert for site assessment
	15
	Days

	 
	Cost of expert for each man-day
	            15,000.00 
	INR per day

	 
	Total Cost of expert for site assessment
	          225,000.00 
	INR 

	 
	Transportation arrangement Cost for survey
	          300,000.00 
	INR Lump Sum

	 
	Miscellaneous Cost
	          100,000.00 
	INR

	 
	Total Cost of Site Identification and Study
	          625,000.00 
	INR

	 
	1.2 Identification of vulnerable population and inventorying of vulnerable infrastructure 
	       3,980,000.00 
	INR

	 
	Number of filed study
	1
	 

	 
	Approximate Resource Cost
	       3,480,000.00 
	INR

	 
	Cost of Conveyance
	          300,000.00 
	INR Lump Sum

	 
	Cost of Report preparation
	          200,000.00 
	INR Lump Sum

	 
	Total Cost
	       3,980,000.00 
	 

	 
	1.3 Network with research institutions for modeling future GLOF and flood  risk and real time data generation from satellite feed
	       6,600,000.00 
	INR

	 
	MoU with research Institutes for GLOF and flood  Risk modeling 
	       6,600,000.00 
	INR Lump Sum

	
	Total 
	     67,549,000.00 
	INR



C2: GLOF and flood  hazard zonation and vulnerability mapping conducted in the Parvati valleys
	Activity Wise Cost details
	 Budget  
	Unit 

	2.1 Multi-stakeholder engagement to prepare hazard and vulnerability map
	       5,500,000.00 
	INR 

	Translation of existing information to required form
	           500,000.00 
	INR 

	Engagement of outside agency for GLOF and flood  hazard zonation mapping
	        5,000,000.00 
	INR 

	Cost of activity
	        5,500,000.00 
	INR 

	2.2 Delineation of zones and updation of master plans and draft guidelines for notifications
	5,000,000.00
	INR

	Total
	      10,500,000.00 
	INR 



C3: Development of an early warning system based on the risk and vulnerability mapping.
	Activity Wise Cost details
	 Budget  
	Unit 

	3.1 Development of specifications based on the identified criteria for the sensors, relay equipment, electric horns with extended line of sight VHF transmitters and receivers 
	1,000,000.00
	INR

	Preparation of Specification , QAP for procurement of instrument by expert 
	1,000,000.00
	INR

	3.2 Procurement, installation of equipment and training for operationalization of the system 
	42,000,000.00
	 INR 

	Preparation of Procurement plan
	500,000.00
	 INR 

	Bid management 
	500,000.00
	 INR 

	Approximate Cost of Procurement, Installation and Commissioning of Early Warning tools at Strategic  locations
	30,000,000.00
	INR

	Capacity building training by OEM for Operations of equipment
	1,000,000.00
	INR

	Capacity Building of PIA members & Exposer visit to Switzerland
	10,000,000.00
	INR

	 
	42,000,000.00
	INR

	3.3 Threat detection and protocol for adaptation with standard operating procedure 
	5,000,000.00
	INR 

	3.4 Agro-met advisory using the integrated weather stations without additional cost
	
	

	Total
	48,000,000.00
	INR



C4: Capacity Building of vulnerable communities through demonstration of community based GLOF and flood  risk management system in one of the valleys (Parvati Valley)
	Activity Wise Cost details
	 Budget  
	Unit 

	4.1 Preparedness plan for vulnerable communities prepared to reduce risks from GLOF and flood  events
	          3,000,000.00 
	INR 

	4.2 Identification of community resource persons for conducting mock-drills and assistance in system operation of the installed early warning system
	        10,000,000.00 
	INR

	Cost Selection of Community Resource person
	200000
	INR

	Creation of early response team comprising of Resource person
	                         200 
	Number

	Average number of member in each team
	                           50 
	Number

	Training cost of each team on hazard response mechanism and Mock drills
	                    50,000 
	 

	Number of training
	                         200 
	Number

	Cost of Training
	             10,000,000 
	 

	Number of member trained for early response
	10000
	Number

	4.3 Climate proofing target infrastructures from the GLOF and flood  risk such as check dams, spill-ways, slope stabilization or controlled drainage, etc.
	    28,000,000 
	INR

	Preparation of Climate proofing Plan
	3000000
	INR

	Corpus for Climate proofing of target infrastructure as per Climate proofing plan recommendation
	25000000
	INR

	Total
	        41,000,000.00 
	 INR





C5: Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA   
	Activity Wise Cost details
	 Budget  
	Unit 

	5.1 Science and policy briefs prepared based on the technical and other data generated from the project
	                    3,000,000.00 
	INR 

	5.2 Policy framework and guidelines to address GLOF and flood  risks included the disaster management plan and policy
	                    9,500,000.00 
	INR 

	Preparation of Policy frame work to address GLOF and flood  
	                    3,000,000.00 
	INR 

	Sensitizing the officials on GLOF and flood  issue for inclusion of GLOF and flood  in disaster management plan
	                    5,000,000.00 
	INR 

	Policy advocacy at Central level
	                    1,500,000.00 
	INR 

	Subtotal 
	                    9,500,000.00 
	INR 

	5.3 Lessons learnt are widely shared in network and various platforms 
	                    3,000,000.00 
	INR 

	IEC material preparation
	1000000
	INR 

	Audio visual Content creation of learning
	2000000
	INR 

	Sub total
	3000000
	INR 

	Total 
	                  15,500,000.00 
	INR 















[bookmark: _Toc462732822]
     - 	1
[bookmark: _Toc470198159]Disbursement schedule with time-bound milestones at the component level

	Component
	Apr-17
	Oct-17
	Apr-18
	Oct-18
	Apr-19
	Oct-19
	Total

	C1: Strengthening knowledge base though field based studies like estimation of lake depth, and other critical parameters to estimate the extent of inundation and other risks.
	       11,719,350 
	       15,625,800 
	       19,532,250 
	       15,625,800 
	        7,812,900 
	        7,812,900 
	      78,129,000 

	C2: GLOF and flood  hazard zonation and vulnerability mapping conducted in the Parvati valleys
	        1,575,000 
	        2,100,000 
	        2,625,000 
	        2,100,000 
	        1,050,000 
	        1,050,000 
	          10,500,000 

	C3: Development of an early warning system based on the risk and vulnerability mapping.
	        7,200,000 
	        9,600,000 
	       12,000,000 
	        9,600,000 
	        4,800,000 
	        4,800,000 
	       48,000,000 

	C4: Capacity Building of vulnerable communities through demonstration of community based GLOF and flood  risk management system in one of the valleys (Parvati Valley)
	        6,150,000 
	        8,200,000 
	       10,250,000 
	        8,200,000 
	        4,100,000 
	       4,100,000 
	           41,000,000 

	C5: Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA   
	        2,325,000 
	        3,100,000 
	        3,875,000 
	        3,100,000 
	        1,550,000 
	        1,550,000 
	           15,500,000 

	C6: Project Execution Cost (3% as decided on 9th NSCCC)
	           869,081 
	        1,158,774 
	        1,448,468 
	        1,158,774 
	          579,387 
	           579,387 
	             5,793,870 

	C7: Project Cycle management Fee by NABARD (3% of the Project Cost)
	           895,153 
	        1,193,537 
	        1,491,922 
	        1,193,537 
	           596,769 
	           596,769 
	             5,967,686 

	Amount of Financing Required
	      30,733,583 
	       40,978,111 
	     51,222,639 
	       40,978,111 
	      20,489,056 
	      20,489,056 
	        204,890,556 




	



Annexure A: Result Framework
	Outcome/Output
	Indicator
	Baseline
	Target
	Sources of Verification
	Risks and Assumptions

	Component 1: Strengthening knowledge base through long term monitoring and field based studies like estimation of lake depth, and other critical parameters to estimate the extent of inundation and other risks

	Outcome 1: Enhanced understanding of the climate change related risk and vulnerabilities associated with GLOF and flood       	
	Climate vulnerability mapping in the sector initiated
	There are currently 77 lakes in the Parvati Valley and this has increased from 12 in last 25 years enhancing the probability of flood events not only in the valley but also to the Kullu region
	By the end of the project the planning process would have reflected vulnerability based targeting and a robust model for at least 2-3 networked institution in the region including NDMA
	Interviews and PRA reports
	Valley level accurate data from the ground

	Output  1.1  Location based targeting/plan
	Targeting of household low medium and high based on vulnerability index
	
	
	Vulnerability report, Disaster management plan for Kullu
	Sensitization of the district administration of the new approach

	Output  1.2 Development of a model in association with national international research networks
	Model based on future and current vulnerability developed
	
	
	Model and Predicants on GLOF risk

Satellite images
	Data capture especially valley level

	Component 2: GLOF and Flood hazard zonation and vulnerability mapping conducted in the Parvati valleys

	Outcome 2: Strengthened institutional & individual capacity to reduce risks associated with climate-induced socioeconomic and environmental losses.
	   
 
	Current master plan
	
	Field verification, monitoring report
	Timely availability of recommended inputs

	Output  2.1 Risk and hazard maps
	Risk and hazard maps in scale for the valley
	
	Hazard zones mapped across the whole valley
	District  Disaster Management Plan
	Sensitization of line departments

	Output  2.2 Zonations based on risks
	Master plans updated with hazard and risk zone. 

No. of HH who are vulnerable spatially displayed for evacuation
	No. of people who are currently vulnerable about 1.5 lakh
	Risk maps updated and contingency plans are part of the DMP for all (100%) habitations in the valley
	District  Disaster Management Plan
	Input related 

	Component 3: 
Development of an early warning system based on the participatory risk and vulnerability mapping

	Outcome 3: Early warning system implemented with community connect, together with enabling policy and plan for GLOF and flood vulnerability reduction developed and mainstreamed in to district disaster management plan    

	Output  3.1 Ground-based and satellite-based monitoring of triggering mechanisms in near real-time.

	GLOF and Flood risk parameters (globally accepted)
	Existing indicators to be updated 
	100% of standard Indicators updated and valley based calibration for additional indicators for accuracy
	 Satellite data and ground monitoring report
	Visibility and other bio-physical constraints

	Output  3.2 Threat detection and warning station
	3 no of EWS
	No EWS as of now

No flood control structure as of now
	At least one  EWS established

At least two flood control structures (mechanical or biological) established
	Operational EWS data

Structure data and performance report
	Communication and coordination

	Output 3.3 Agromet advisory using the integrated weather station infrastructure
	Agromet advisory to at farmers using integrated systems
	No such advisory from the region to farmers as no functional station exists in the valley
	At least 50% of the farmers would have received agro-met advisory in mobiles
	Mobile data consolidation report
	Drop outs and poor connectivity and poor knowledge of handling and usage of data

	Component 4: Capacity Building of vulnerable communities through demonstration of community based GLOF and Flood risk management system in Parvati Valley

	Outcome 4:  Strengthened awareness and ownership of adaptation and GLOF related climate risk reduction processes at local level
	Groups formed network strengthened 
	Specific Groups to deal with this kind of disaster do not exist
	
	Field Monitoring Report
	

	Output 4.1 10000  no of community member covered under mock drill and awareness programme to provide last mile community connect
	 No. of HH covered 
	No such training module existed
	Yr1  3500  HH
Yr2 4500 HH
Yr3  2000  HH to be covered under programmes.  100% coverage at the end of all programmes
 
	Training report and database
	Non-application of learning

	Output 4.2 Community Vigilante Groups 200 numbers identified and trained
	All the affected villages should have at a least two groups and  
	No trained vigilante groups
	200 trained volunteers
	Monitoring report
	Non-application of learning

	Component 5: Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA     

	Outcome 5: Lesson learning and integration to District Level Disaster Management Plan and policy input for NDMA 
	Number of proposals,
papers, and other
documents that
incorporate learning
from the project produced, AV documentation
	 IHCAP base document for the valley
	20-40 % coverage with annual increment
	Database
Monitoring report
	

	Output 5.1 Science and policy briefs prepared based on the technical and other data generated from the project
	No. of policy framework

No. of policy briefs
	No policy briefs on climate smart practices available for Parvati valley
	5-6 guidelines, 1 science-policy brief and 5-6 toolkits
	Database
Monitoring report
	Inadequate sensitization and integration in risk transfer mechanism 

	Output 5.2 Policy framework and guidelines to address GLOF and flood risks included the disaster management plan and policy
	 
	
	One Common Policy Framework at the end of the project for Glacial Outburst and Flood risk, integrated with NDMA
	Policy framework publication
	Coordination gap
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