
 

From Watershed Development towards Climate Resilience  
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Introduction 
Maharashtra suffers recurrent spells of drought due to its geographical location. One-third of the state 

which falls under the semi-arid climatic zone has its agriculture dependent on the monsoons. Deficient 

rainfall is reported once every 5 years. Severe drought conditions occur once every 8-9 years. In 

Marathwada and Madhya Maharashtra, the frequency is one drought in every five years. In Vidarbha, it 

is one drought in every six years
1
.
 
From 1875 to 2009, the total frequency of severe and moderate 

drought in Madhya Maharashtra, Marathwada and Vidarbha region was 9, 18 and 17 respectively
2
. 

Ahmednagar, Aurangabad, Beed, Nashik, Osmanabad, Pune, Sangli, Satara and Solapur have been 

identified as drought prone districts which include 100 talukas and cover 47 percent of the total 

geographical area of the state
3
. Variations in rainfall from 2004-2012 are seen in Figure 1 that shows 

annual rainfall in Marathwada, Vidarbha and Madhya Maharashtra from 2004-2012. In the year 2012 in 

Maharashtra, 123 talukas were declared drought hit with the districts of Beed, Jalna, Osmanabad and 

Auranagabad being the worst-affected. Deficient rainfall resulted in acute water shortage and crop loss 

in the kharif (monsoon) season. This dry spell was preceded by a drought during the rabi season in 2011-

2012 which was extended to rabi 2012-13 making it one of the worst droughts in Maharashtra and 

worse than the drought of 1972-734,5. Year 2013 began (February) with a total of 11,801 villages across 

the state being declared drought affected. Relief in the form of water tankers supplying water daily to 

the drought affected districts hit an all-time high. Water shortages affected domestic needs, agriculture, 

livestock, and livelihoods of millions. The hardest hit were the resource poor and farmers. 

Despite the obvious, a few villages in the drought hit regions of Ahmednagar and Marathwada managed 

fairly well despite the prevailing circumstances, with access to quality drinking water and enough water 

resources for human and livestock. Watershed Organisation Trust (WOTR) through the Indo-German 

Watershed Development Programme and other funding sources had supported participatory watershed 

development that strengthened the resilience of the inhabitants who, even in drought times have 

enough water for humans and livestock consumption when compared to the neighboring villages which 

were fed by the tankers provided by the government. Participatory watershed development 
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programmes are designed and implemented in a manner meant to build the resilience of the natural 

resource base as also to enhance the adaptive capacity of the communities. 

 

Figure 1: Temporal and spatial variation in the rainfall in Maharashtra  

Participatory Watershed Development: WOTR’s Approach 

Watershed Development programmes are meant to check soil erosion, optimise rain water harvested,  

and encourage agronomic practices which augment the production potential of the land in an integrated 

manner to cover all categories of land in a watershed. Studies have clearly indicated the ability of 

programmatic watershed development interventions in increasing agricultural productivity, farm and 

non-farm incomes, crop yields, water availability, ground water recharge, regeneration of natural 

resources, livelihood options and several other crucial impacts
6
. 

WOTR believes that the single most-significant component for the sustainability of the interventions and 

projects is the active involvement of the communities. It is therefore essential to ensure the interest and 

engagement of the community even before the project is initiated. Watershed development is the most 

promising approach to poverty alleviation in rain-fed regions. Yet, unless the whole community commits 

to participate in the process, it will not have a strong impact on the area nor can it become sustainable
7
. 

Therefore, WOTR’s approach towards watershed development includes a strong capacity building, 

wherein the capacities of the local people and their institutions are developed /enhanced by hand-

holding for resource regeneration, its utilization and management and gender integration and for 

impact assessment by the local community.  
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Impact of Watershed Development 

A. Impact on natural resource base 

a) Water Resources 

Watershed development projects implemented in the rain-fed areas of Ahmednagar and 

Marathwada have enhanced the availability of water. Increased percolation of rain water has 

resulted in wells and borewells having sufficient water even during deficient rainfall. In most 

villages where watershed development projects have been undertaken, drinking water is no 

more an issue and people do not need to depend on government supplied water tankers unlike 

non-watershed treated villages in the neighbourhood. 

  

 

 
 

    

Figure 2: Changes in Water Column plotted against annual rainfall in Darewadi 

watershed
8
 

As seen in the figure 2, the subsurface water level has significantly increased in Darewadi. The 

average depth of water table which was 6.5 meter below ground level before the 

implementation, rose to 2.6 meter below ground a few years (2009) of project completion. 

What is significant is that after project completion in 2001, although the rainfall is within the 

normal range, the water table continued to rise. It demonstrates the potential of WSD 

treatments in harvesting sub-surface and ground water
9
. 
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b) Agriculture 

Increased water availability due to the WSD has enhanced the agricultural productivity in the 

drought prone villages of Ahmednagar and Marathwada region. Soil and water conservation 

measures implemented during the programme have reduced erosion and improved soil health. 

Cultivable land has increased and area under irrigation has expanded. It has helped assure 

farmers of kharif and rabi crops and many have the ability to change the cropping pattern which 

has resulted in increased returns from agriculture (ref to Table 1 below). 

 

c) Livestock  

Livestock forms an integral part of the people lives in drylands, as these constitute an important 

part of the agriculture system and is also a source of income. Soil and water conservation 

interventions have increased the availability of fodder coming in the form of crop residues and 

grasses. However, dependence on common property resources for grazing livestock has 

reduced. Data shows an increase in the number of livestock. Change in livestock variety has also 

been observed with a shift from small to large ruminants, mainly cross-bred cows. Milk 

production and as a consequence income has increased in the village.  

Table 1: Impact of watershed development projects
10

 

 Ahmednagar Marathwada 

Impact Indicators Pre WSD Post WSD % change Pre WSD Post WSD % change 

Wells 755 932 23.4 857 1017 18.7 

 Total Irrigated land (ha) 391.2 1261.1 222.3 991.2 2188.8 120.8 

Cropped area (Kharif) 3894.0 4354.9 11.8 3750.8 4213.4 12.3 

Cropped area (Rabi) 2567.4 3023.1 17.7 1113.7 1871.8 68.1 

Cropped area (Summer) 19.0 225.9 97.4 60.2 168.7 180.1 

 
Cereals (Quintals) 25839.6 39183.5 51.6 28734.0 58206.0 102.6 

Pulses (Quintals) 3165.9 6533.6 106.4 1125.1 2670.0 137.3 

Cash Crop (Quintals) 15000.0 34960.0 116.4 5413.9 15918.0 194.0 

Oil Seeds 

(Edible)(Quintals) 

1614.3 5795.2 259.0 770.4 1668.7 116.6 

Vegetables(Quintals) 7358.3 29591.0 302.1 991.3 10444.7 953.7 

Fodder 

availability(Quintals) 

8182.7 20079.7 145.4 6779.4 14969.4 120.8 

 Bullocks 2142 2050 4.3 2644 2057 -22.2 

Cow (Scrub) 1766 1186 32.8 1320 816 -38.2 

Crossbred cows 471 839 78.1 380 616 62.1 

Sheep & Goats 3056 2548 16.6 1903 2191 15.1 

Buffaloes 1080 1117 3.4 517 626 21.1 
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Milk Production 

(litres/day) 

1867 6510 248.7 755 3097 310.2 

B. Impact on community 

Participatory watershed approach is people-centered with their active participation built around 

restoration of degraded lands and water scarcity that affects all communities and groups within 

the watershed.  This is a prerequisite for sustainability. WOTR’s strategy is to systematically 

build the capacity of the people within the watershed, bring together the people from all 

economic categories, castes and communities, organize them into groups to plan and 

implement the project and to ensure maintenance of the structures and the benefits. Steps are 

taken to raise the communities’ awareness about the watershed environment, sustainable 

agriculture, importance of traditional knowledge to conserve the soil nutrients and optimize 

usage of water. Women play an important role in strengthening the social capital. Hence they 

are involved co-partners and active contributors in the management of the watershed and the 

development process of their village. The project thus strengthens the social network within the 

communities while also building-up the human and intellectual asset through the capacity 

building process. This contributes in a major way towards the sustainability of the watershed. 

Weather Vagaries and Drylands 
Variations in hydrological cycle due to climate variability leave long term impacts on water resources. 

High temperatures, erratic precipitation, high rates of degradation and desertification make these 

regions extremely vulnerable to the impacts of climate change. Factors such as dependence on the 

resources of a fragile ecosystem for sustenance, less productive land, water scarcity, lack of awareness 

for resources management, high level of poverty and, limited assets are responsible for low adaptive 

capacities of the inhabitants. Inhabitants of dry lands are dependent on rain-fed agriculture and 

livestock rearing for income generation. Climate variability affects livelihood. The projected impacts 

show an increase in the frequency of extreme events like droughts or high intensity rainfall, increase in 

temperatures and highly erratic rainfall. Under the prevailing conditions, steps need to be taken to 

reduce the degradation of the natural resources in the arid and semi-arid regions of the world while also 

capacitating people to cope and adapt to the changes. 

Watershed development: a step towards climate change adaptation 
 A majority of the priority adaptation projects identified by National Adaptation Programmes for Action 

(NAPA) overlap with the expected outcomes of the watershed development projects as mentioned in 

the Guidelines for Hariyali, 2003
11

 (Table 2). Adapting to climate change involves building up resilience 

of the people, introduction of strategies or technologies that help them sustain their livelihoods during 

the current or future climate risks. These strategies are implemented in a manner so as to improve the 

food and nutrition security & water availability, reduce the degradation of natural resources and 
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enhance the adaptive capacity of socio-ecological system (SES)
12

 which includes the capacity of the 

system to cope up and maintain its condition in the face of any change in the environment and to 

regenerate and revive its condition even when there is no change in the environment. 

Participatory watershed development aims at enabling communities to regenerate and maintain the 

watershed resulting in revitalizing the natural resources and local economy. This ecosystem-based 

approach to capture the rain across the watershed helps recharge the water sources, enhances the 

agricultural productivity, revitalize the natural resources and the local economy, enables diversification 

of livelihoods of rural communities. It results in enhancing the adaptive capacities of the people in a 

watershed as also their resilience to climate risks. 

Table 2: Synergies between Climate Change Adaptation Projects identified by NAPA and Watershed 

Development Projects and the Missing Elements  
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An SES is defined as a system that includes societal (human) and ecological (biophysical) subsystems in mutual 
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Priority Adaptation Projects in developing 

Countries 

Objectives of Watershed development 

project 

Improved weather forecasting for farming, 

extreme events and disaster management 

 
----------------- 

 
 

• Improved water management for consumption and 
agriculture through a detailed understanding of 
water flows and water quality,  
improved rainwater harvesting and water storage 
and diversification of irrigation techniques 

Harvesting every drop of rainwater for the purpose of 
irrigation, plantations including horticulture and 
floriculture, pasture development, fisheries etc. to create 
sustainable sources of income for the village community 
as well as for drinking water supplies 

improved food security through  
• crop diversification,  
• developing and introducing crops tolerant to 

drought, flood and salinity 
• improving livestock and fisheries breeding and 

farming techniques,  
• developing local food banks for people and 

livestock, and  
• improving local food preservation 

     Agriculture is promoted, however, enhanced 
agriculture   productivity is the aim. 

better land and land use management through  

• erosion control and soil conservation measures,  

• agro-forestry and forestry techniques,  
• forest fire management and  

• better town planning 

Restoring ecological balance by harnessing, conserving 
and developing natural resources i.e. land, water, 
vegetative cover, especially plantations 
 
Mitigating the adverse effects of extreme climatic 
conditions such as drought and desertification on crops, 
human and livestock population for the overall 
improvement of rural areas 
 
Ensuring overall development of rural areas through the 
Gram Panchayats and creating regular sources of 
income for the Panchayats from rainwater harvesting and 
management 

Finding alternative energy sources to wood and 

charcoal 
 

 

---------------- 



 

Table 2 shows the missing elements in watershed programmes which if incorporated will make them 

climate adaptive. WSD programmes are designed in a way to enhance the natural resource base, 

however, if resilience of the resources and inhabitants in the face of climate variability is included, 

sustainability is more ensured. Managing natural resources with the added stress of climate change pose 

a threat to the SES. To adapt and maintain the eco-systems resilience, some adjustments are required 

which involves adaptive management of the resources and sensitizing people to the impacts of climate 

change on the social-ecological system. The availability of locale specific meteorological advisories will 

help farmers plan their agriculture activities. Communities have a better knowledge of the traditionally 

grown food crops, which also have a greater capacity to withstand weather variability. Hence, when 

communities are encouraged to grow the traditionally grown food crops that are also nutritious, they 

ensure food and nutrition security, while enhancing people’s capacity to address weather vagaries. 

WOTR’s watershed development approach in the context of climate change incorporates these activities 

to build both hard as well soft resilience within communities against disasters of slow and sudden onset 

such as droughts, moisture stress, infrequent and highly variable rainfall, intense precipitation, and 

pests and disease attacks. It is a multi-sectoral, multidisciplinary approach that involves continual 

interaction and exchange between and amongst the various sectors and disciplines. 

Improved health care through flood shelters and 
assistance shelters as part of community emergency 
preparedness programmes, better health education, 
better access to primary health care such as 
distribution of treated mosquito nets and better 
malaria surveillance programmes and habitat 
clearance 

 

 

----------------- 

capacity-building to integrate climate change into 
sectoral development plans, involving local 
communities in adaptation activities, raising public 
awareness and education on climate change, and 
enabling representation at international meetings. 

 

----------------- 

 
 

----------------- 

Promoting use of simple, easy and affordable 
technological solutions and institutional arrangements 
that make use of, and build upon, local technical 
knowledge and available materials 
Encouraging the village community towards sustained 
collective action for the operation and maintenance of 
assets created and, further, develop the potential of 
natural resources available in the watershed. 

promotion of sustainable tourism Employment generation, poverty alleviation, community 
empowerment and development of human and other 
economic resources of the rural areas 

coastal zone management including coral monitoring 
and restoration and improving coastal defenses 
through afforestation, reforestation, set-back areas 
and vegetation buffers 

 



 

WOTR’s Experience 

Locale specific Weather based Agro-Advisories 

WOTR’s concept of Agro-Meteorology combines locale specific met-advisories and crop specific agro-advisories that provide 

timely information to the farmers so that they can plan their agricultural activities accordingly. 

WOTR has installed 51 Automated Weather Stations (AWS) in project villages. Villagers are trained to read the met data and 

information is displayed on black boards in the village. Of these 51 AWSs, 29 have direct telemetry links to WOTR’s servers 

which sends processed data directly to the Indian Meteorological Department (IMD). Based on the weather information 

received, the IMD provides 3 day weather forecasts for WOTR’s project villages. This information is conveyed to the villages 

through SMSs together with crop specific advisories. Weekly forecasts and advisories for the common crops are printed on 

wall papers. 

The agriculture team of WOTR has prepared the agro-advisories with inputs from the state agricultural university (MPKV). A 

Contingent Crop Planner for the Sangamner block has been prepared with guidance from CRIDA and the MPKV which are 

used for advisories. The advisories provided are backed up by demonstrations on methodology and technology 

suggested. These helps farmers to better respond to unexpected weather event (like delayed onset of rains, dry spells, 

pest attack, etc), mitigate risks and reduce losses.  

 

Food and Nutrition Security 

WOTR’s approach to food and nutrition security is to achieve food sovereignty. Villagers are encouraged to practice 

sustainable farming with an objective to promote low external inputs, increase land productivity, use of indigenous seeds, 

and to grow and consume traditional food which are locally adaptive hardy grains and are highly nutritive. 

WOTR has incorporated nutrition aspects in the development projects, such as Child Growth and Monitoring where regular 

health-check up of the children of the age 0-5 years is taken up. Women are trained to provide balanced diets to their 

family and children. Trainings are also given to Anganwadi sevika (of the Integrated Child Development Program in Villages) 

and Mahila Pravartaks (women health promoters, who work in coordination with the government Health sub-center) on 

various aspects of basic health care particularly nutrition, care of the 0-5 years old children, immunization, hygiene and 

sanitation. Results from nutritional intervention conducted in 21 villages in WOTR’s project villages indicated improvement 

in hemoglobin status for both women and male population. 

 

Alternate Energy 

To reduce the pressures on fossil fuel and other non renewable sources of energy and to diminish the health and 

environmental impacts of fossil fuel burning, efforts are made to encourage deployment of alternative sources of energy. 

WOTR’s alternative energy initiatives focus on the need to reduce carbon emissions, to adapt to depleting non- renewable 

energy sources, to find ways to local clean renewable sources of energy, thus improving health of local communities. For 

this, Hot Water Chullahs, Solar Home Lighting systems, Solar Street Lights, Solar Parabolic Cookers, Biogas Plants, are being 

promoted widely. Results obtained during testing of smokeless hot water chullah shows decrease in fuel wood consumption 

(by 1 kg per person per day) and reduction in the indoor air pollution. 

 

Disaster Risk Reduction (DRR) and Community Based Disaster Management (CBDM) 

WOTR’s DRR and CBDM activities involve awareness campaigns and village sensitization to motivate the community in 

preparation of disaster management plans. The activity reviews present and past disasters, creates a seasonality calendar of 

disasters, maps their resources and assets, risk and vulnerability areas and works out safe and alternate route maps, and 

sets up and trains local bodies in basic and immediate disaster response. 

Source: http://www.wotr.org/ 



Mainstreaming climate change adaptation into watershed development projects reduces the 

vulnerability of people in drylands and empowers them to take informed decisions. This enables them to 

cope with the current and future climate risks. For instance, village Kumbharwadi was able to mitigate 

the effects and risks of the 2012 drought not only because of the benefits of soil and water conservation 

measures implemented during WSD but by managing the resources  and incorporating the practices of 

water and other natural resources management concepts introduced by WOTR in the Climate Change 

Adaptation Project. Participatory watershed development is a holistic approach that helps revive the 

‘Natural Asset’; develop the ‘Physical Asset’; Improve the ‘Financial Asset’; Strengthen the ‘Social Asset’ 

and widen and preserve the ‘Human/Intellectual Asset’. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CoDriVE-PD is a community driven tool necessitating assessment and grading of the 

livelihood capitals to be done by the community, while making them aware of their 

vulnerability and potential resilience to climate change. It also documents their knowledge 

of local climate trends, coping responses that helps the practitioner identify 

interdependencies of the human and environmental components of the system. From this 

evaluation emerge the measures to build adaptive capacity, resilience, and sustainability 

of the systems in question. The tool helps generate a set of indicators and indications that 

represent the overall increased vulnerability of the communities in a particular geographic 

region owing to an incremental vulnerability brought on by climate variability. Since these 

indicators are derived from different key livelihood capitals: Financial, Human, Natural, 

Physical and Social Capital, in that area, the development practitioners/researchers can 

identify and choose appropriate, timely interventions and capacity building measures 

against any or each of these capitals towards bringing down the overall vulnerability. 

Rao,B.K., Awasthi,S., Rajapure,G, D’Souza,M.& Bajpai,S.,2013. Community Driven Vulnerability 

Evaluation PROGRAMME DESIGNER-A Handbook Incorporating Vulnerability to Climate Change into 

Project Design and Implementation. Watershed Organisation Trust, Pune. 

http://wotr.org/sites/default/files/WOTR-PD-handbook-Final-Web-Version.pdf 

Assessment through the Vulnerability to Climate Change Lens: Applying 

Community Driven Programme Designer (CoDriVE-PD) 
Most development projects are prone to vulnerability due to various factors arising from climatic 

variations, biophysical factors, human and ecological interferences. If these vulnerabilities are not 

identified and elucidated, and then properly dealt with, it can result in unforeseen unsustainable 

impacts, besides challenges during implementation of the project.  To ensure the sustainability of these 

projects, vulnerability assessment needs to be carried out to understand how and why a region or 

community is vulnerable and steps to be taken to enhance the resource base, strengthen communities’ 

adaptive capacities and build the resilience of both. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kumbharwadi, a remote, drought prone village in the rain shadow region of Maharashtra suffers 

frequent drought. Before the watershed development project was taken up by WOTR, the village was 

depleted of natural resources necessary for livelihood, drinking water for human and animals and 

fodder and biomass. Agricultural production was very low, people used to migrate to nearby towns in 

search of work. WSD has benefitted communities with enhanced water availability, better agricultural 

yields, fodder availability for livestock and sufficient work in the village throughout the year.  

 Owing to its geographical location, climate change is one of the most serious threats that the region 

face. Vulnerability assessment carried out in the village using CoDriVE-PD reveals that the major climate 

risks that the communities experience are: irregular rainfall, frequent drought, and extreme 

temperature conditions (heat and cold wave). The impacts of the risks are reduced crop yields, 



increased pest infestations, shortage of fodder, water scarcity, and increased incidence of animal and 

human diseases. This has serious implications on the livelihood of the residents of Kumbharwadi. Other 

than bio physical and climatic parameters various other factors also add to the risk of the villagers. 

CoDriVE-PD gives an insight into the factors influencing the vulnerability of the region to climate related 

threats. 

1. Increased number of tube wells in the village  

Watershed development interventions has led to enhanced water availability, as an outcome, the 

number of tube wells in the village has increased and over exploitation of ground water has been 

observed during the times of water scarcity. 

 

2. Crops for money 

Shift in the cropping pattern is observed in the village where villagers are growing cash crops to fetch 

more money from markets. The crops that are taken up now are not suitable to the local conditions and 

are also not enough to meet the dietary needs of the communities. To increase the productivity 

chemical fertilizers and hybrid seeds are used.  Increased pest attacks have forced farmers to use 

chemical pesticides. This is deteriorating the soil health and the fertility of the soil is degraded, also the 

input costs have gone up many folds. 

3. Shift from Indigenous to crossbreds 

Due to better availability of water and fodder people have switched from indigenous to crossbred cattle, 

which has increased the total milk production in the village. Since the hybrids are more susceptible to 

the weather variability and are not adaptive to the local conditions therefore they require much 

attention and a large amount of money is spent on the maintenance. The expenditure has also gone up 

due to increased incidence of animal diseases 

4. Lack of awareness of impacts of climate change and human skills to cope and adapt 

The villagers are not aware of the implications of climate risks on their livelihood; their adaptive capacity 

to deal with them is also very low. Skills to manage water resources at the time of scarcity, traditional 

knowledge of cropping pattern and alternative sources of livelihood are negligible. People need to be 

sensitised to the impact of chemical fertilizers and pesticides on soil fertility and digging more wells on 

levels of groundwater. 



Kumbharwadi was a drought prone village in 1998 with low water availability, low agricultural 

productivity and very few livelihood sources. After WSD interventions the water table began to rise, 

the area under cultivation increased and a major shift was observed in the cropping pattern. The 

availability of water and market pressures compelled farmers to drift towards unfamiliar cash 

crops for more money, rather than the traditionally grown ones. Post 2010, farmers started 

experiencing frequent crop failures. Lack of traditional knowledge regarding the new crops and the 

inability to cope with the weather uncertainties led to financial losses. But in year 2012 a different 

scenario was captured. A study by WOTR displayed that in 2012 (total rainfall 287 mm), crop 

diversity in the village had increased. 64% of farmer households had cultivated more crop varieties 

as compared to the previous year. During this drought year, there were 24 crops grown, although 

in small quantities and on a smaller area, as compared to the previous year of normal rainfall. 

During the drought year too, farmers reverted to the traditionally known crops, which are suited to 

the agro-climatic zone. Food security and household needs (fodder) were given priority. Even in 

stressed conditions, farmers seek and need a source of income, besides meeting household needs.  

WSD not only improves the water availability and agricultural productivity but also enhances the 

risk taking ability of the farmers to sustain their livelihood and build up the resilience in the face of 

climate variability.  

Source: Kale,E & D’Souza,M, 2013. ‘Agricultural choices in a Rain Scarcity Zone in a Drought Year - 2012: The 

Kumbharwadi Farmers’ Response’. Accessed at: 

http://weadapt.org/knowledge-base/vulnerability/agriculture-in-a-rain-scarcity-zone-in-a-drought-year 

WOTR has integrated climate change adaptation measures in the village in 2012 like water management 

practices, organic farming, with a step to build up the resilience and enhance the adaptive capacity of 

the villagers. Good water management practices and participatory approach in managing the resources 

have made Kumbharwadi a drought-proof village in the rain shadow region of Maharashtra in the year 

of extreme low rainfall.  Watershed development project has strengthened the resource base while also 

providing soil and water conservation structure,  various interventions taken up during climate change 

adaptation has improved social cohesion among the villagers which helped in managing the financial 

and natural resources  of the village with improved knowledge and awareness among the residents of 

the villages, such that during 2012 drought the villagers managed to sustain their livelihoods by 

switching back to traditional crops and managing their water resources and the village was tanker free 

during 2013 drought; thus being a drought resistant village 

 

  

 

 

 

 

 

 

 

 

 

 

 


