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4.1 Relevance  

Landscape is usually established in the record of community goods connected with 

cultivation and conservation and improvement of natural resources i.e., forest resource, in-

situ biota etc. But the particular description of a landscape and by addition its composition 

and value stay behind the indefinable. 

This chapter appraises what is recognized about the perception of landscape and how 

landscapes are treasured. It does so beginning the standpoint of strategy decision making, 

which is apprehensive with the requirement for a worth for money confirmation support to 

direct the allotment of public support for the contributes of landscape as a public possessions. 

Generally, the values produced by these learning are exceedingly appropriate, 

depending on both the landscape and revolutionize anticipated to that landscape. This is a 

significant peak to make a note of the reason which means that a landscapeôs ñvalueò as deal 

with this reading. A more comprehensive appraisal of the entirety monetary value of 

landscapes therefore has to add these exercise values to the non use values. There can be no 

assumption on the equilibrium of the value categories wherever. The promoted worth 

technique employs typical economic practices for computing the economic profit of the 

ecological components of the study area. The study guesstimates of common value based on 

subsidiary alteration in ecosystem services to determine the mutual value of total ecosystems. 

The estimation of the landscape ecological units is intended based on the ecosystem services 

of the landscapes. Diverse categories of environmental services such as carbon impounding, 

oxygen creation methane and nitrogen emanation are anticipated in expressions of service 

excellence of the landscapes. The efficiency of dissimilar land use practices of landscape 

units such as agricultural land, fishery land, wetlands and other productive lands are 

considered for the valuation of landscapes. 

Economists have developed a multiplicity of procedures for valuing landscape. In this 

thesis researchers separated the techniques into three types like market-based techniques, 

revealed preference techniques and stated preference techniques which vary from pure 

market to non-market based techniques. 

4.1.1 Market Based Techniques 

Where a profit produces by landscape ecology is a bought and sold straightforwardly 

in markets research can employ standard economic techniques to guesstimate values for both 

buyers and sellers. The market price technique employs standard economic techniques for 
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computing the economic profit from marketed goods, based on the amount people procure at 

dissimilar costs and the amount supplied at different prices. 

4.1.2 Revealed Preference Techniques 

  When market statistics are accessible for goods and services that are in a number of 

explicit ways interrelated to the landscape ecology value in question, such as the association 

between the expenses of travel and the number of people visiting a national park, these data 

can be exercised to suppose values. This approach is described as órevealed preferenceô. 

4.1.3 Stated Preference Techniques 

  The techniques conversed so far are inadequate in their capability to reproduce all the 

values that landscape ecology has to recommend, in exacting non use or passive use, 

environmental profits. It is lucid that people are agreeable to recompense for such profits. 

 Land has two types of value i.e., economical value and ecological value. The present 

study comprises with both of these two value to consider the land valuation categorization of 

land so that the management strategies can be formulated as per the need. At the time of 

repeated field survey present study deals with economic valuation of land by using the pre 

determined questionnaire survey regarding the agricultural productivity and the production of 

fishery sectors. 

 Consequently vegetation biomass calculation has been carried out by Allometric 

Equation and oxygen production has also been considered through existing methods for 

calculation of the ecological value of a perticular land. 

 Coastal population pressure and settlement density has been considered for 

calculating the market value of a pice of land through Cencus data, 2011. Simultenously land 

use and land cover change detection has also been incorporated with the present study 

through Landsat 5 and Sentinel MSI  temporal satellite imagery to understand the land use 

alteration practice and pressure on coastal resources. Accordingly all the value yields have 

been adding up to develop the ecological and economical valuation of landscape in coastal 

sectors. 

 4.2 Valuation of Vegetated Land 

4.2.1 Sampling Strategy for Biomass Estimation  

The random sampling technique was utilized for sampling the ground vegetation 

above the surface. Grid method is also exercised, which is one of the largely used for all 
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varieties of vegetation sampling. The method is adaptable, cost effective and appropriate to 

baseline as well as project setting. As per the Kyoto Protocol norms ñGrid Methodò is also 

accepted by the Clean Development Mechanism (CDM) for afforestation and reforestation 

projects. Present study comprises sixteen (16) grids with 15 m ×15 m grid size which were 

positioned arbitrarily, determining the indicator parameters (e.g., tree DBH, or height), by 

means of diverse approaches such as allometric functions to compute the biomass and 

extrapolating the value per hectare and for the entire project quarter. The subsequent 

considerations were calculated for estimating the ground biomass pool above the surface 

plain. 

4.2.2 Tree Diameter and Height Measurement 

To estimate biomass of different trees, non disparaging method was exploited. The 

biomass of tree was estimated on the basis of Diameter at Breast Height (DBH) and tree 

height. DBH can be determined by evaluating tree Girth at Breast Height (GBH), in the order 

of 1.3 meter from the surface plain. The GBHs of trees having width greater than 10 cm were 

calculated directly by measuring tape. The tree height was considered through the following 

method which suggested by Pearson et al., 2005 (Annexure 13). 

4.2.3 Above Ground Biomass  

The Above Ground Biomass (AGB) of tree comprises the entire shoot, twigs, leaves, 

flowers, and fruits. It is considered through the subsequent formula (Zanne et al., 2009). The 

AGB of trees comprises the entire parts of plant on top of the soil. The random sampling 

method was employed for estimating the above ground biomass. The GBHs of trees having 

width larger than 10 cm were considered directly by measuring tape and elevation of the trees 

were calculated by using Abney Level Instrument. It is frequently used tree height measuring 

equipment based on trigonometrically principles. It provides exact angle of elevation and 

depression. Readings can be taken subsequent to detection the tree without disturbing the 

index limb. The gadget is miniature and light and can be used even in hills devoid of 

complexity (Blozan, 2006). 

Allometric equations for biomass generally embrace information on stem width at 

breast height DBH (m), total tree height H (m), and wood density (kg/m
3
). The unit of the 

AGB approximated from the allometric equation is the kilogram (kg). AGB is considered 

using the following formula: 
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AGB (kg/tree) = Volume of tree (m
3
) × Wood density (kg/m

3
) 

= ˊ r
2
H (m

3
) × Wood Density (kg/m

3
) 

= (GBH)
 2
/ 4ˊ × H × Wood density (kg/m

3
) 

Where,  

r = Radius of the tree (m) = GBH/2ˊ 

H = Height of the tree (m) 

Wherever, the wood thickness of tree variety was unavailable, the standard average 

value 0.6 gm/cm
3
 were taken (Warran and Patwardhan, 2008; Zanne et al., 2009). 

4.2.4 Below Ground Biomass 

The Below Ground Biomass (BGB) contains all biomass of existing roots apart from 

fine roots having < 2 mm diameter. The belowground biomass has been intended by 

multiplying the above ground biomass by 0.26 factors as the root: shoot ratio (Ravindranath 

and Ostwald, 2007). For the estimation of carbon stock of major tree species, non destructive 

method was used. The biomass of trees was estimated on the basis of GBH and tree height. 

The Below Ground Biomass (BGB) under the ground surface comprises all biomass 

of liv ing roots not including fine roots having < 2 mm diameter. The BGB has been designed 

by multiplying AGB by 0.26 factors as the root: shoot ratio. BGB is considered by particular 

following formula BGB (kg/tree) or (ton/tree) = AGB (kg/tree) or (ton/tree) × 0.26 

(MacDicken, 1997; Hangarge et al., 2012). 

4.2.5 Total Biomass 

Total biomass of trees was designed by sum of AGB and BGB of trees. The Total 

Biomass of trees was considered through the following method (MacDicken, 1997; Sheikh et 

al., 2011). Total biomass (kg/tree) or (ton/tree) = AGB + BGB (Table 4.1). 

4.2.6 Carbon Estimation 

Normally, for any floral species mainly tree species 50% of its biomass is measured 

as carbon (Pearson et al., 2005) i.e., Carbon storage = Biomass × 50% or Biomass/2. On 

average one tree fabricates almost 260 pounds of oxygen per year (260 pounds = 117.934 kg) 

(ThoughtCo, 2018). According to the NASA a person needs on an average 0.84 kg oxygen 

per day. So, computation throughout the year is (0.84 kg × 365 day) = 306.6 kg oxygen per 

year (Quora, 2016). A personôs generated approximately 450 litres (roughly 900 grams) of 

carbon dioxide per day (0.9 gram × 365 days) = 328.5 kg per year through his respiration 
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process (Quora, 2012). An emergent plant of tree would generates oxygen in ratio to the 

carbon retrained in the biomass, if the 1 particle of carbon is reserved then 1 molecule of 

oxygen is created, i.e., if 1 kg of carbon is engaged in the biomass 2.67 kg oxygen is formed  

(Quora, 2017). 

Table 4.1: Calculation of vegetation biomass from field survey data (November, 2017). 

Grid No. 

No. of 

tree 

present 

in the 

grid 

Average 

GBH 

(cm) 

Average 

tree 

height 

(m) 

Above 

ground 

biomass 

(ton/tree) 

Below 

ground 

biomass 

(ton/tree) 

Total 

biomass 

(ton/tree) 

Total 

biomass 

(ton/grid) 

Organic 

carbon 

(ton/grid) 

1 60 45.72 14.99 0.1496 0.0388 0.1884 11.30 5.655 

2 35 63.50 7.89 0.1519 0.0394 0.1913 6.69 3.345 

3 110 27.94 10.25 0.0382 0.0099 0.0481 5.29 2.645 

4 45 30.48 6.95 0.0308 0.0080 0.0388 1.75 0.875 

5 55 55.88 11.02 0.1642 0.0427 0.2069 11.38 5.690 

6 72 50.80 9.61 0.1184 0.0307 0.1491 10.74 5.37 

7 16 58.42 5.19 0.0845 0.0219 0.1064 1.70 0.850 
8 21 55.88 8.52 0.1270 0.0330 0.1600 3.36 1.680 

9 70 17.78 5.38 0.0081 0.0021 0.0102 0.57 0.285 

10 30 63.50 8.49 0.1634 0.0424 0.2058 6.18 3.090 

11 75 25.40 6.45 0.0198 0.0051 0.0249 1.87 0.935 

12 105 33.02 4.12 0.0214 0.0055 0.0269 2.83 1.415 

13 35 40.64 8.16 0.0643 0.0167 0.0810 2.84 1.420 

14 58 30.48 10.67 0.0473 0.0123 0.0596 3.46 1.730 

15 70 45.72 8.43 0.0841 0.0218 0.1059 7.42 3.710 

16 150 38.10 7.45 0.0516 0.0134 0.0650 9.75 4.875 

Each grid is considered 15 m ×15 m (225 m2) 

 

Plate 4.1: Tree height and tree girth measurement for biomass estimation. 

Subsequent to the standard classification of the maritime floral species (such as, 

vegetation of the low lying coastal stretches, vegetated beach ridge facade with inclined 

planes and older natural levees and ridge crest vegetations) which have been mentioned 

above chapter in Fig. 3.8. A number of probable sampling positions are preferred to 

accumulate the data for the vegetation biomass computation based on the field situation.  
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Fig. 4.1: Field survey location and amount of total biomass of different vegetated surface. 

 

Fig. 4.2: Comparison between Presence of tree and Height of the tree per grid. 
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Accordingly, the sixteen (16) sampling sites have been considered for the AGB and 

BGB assessment of the province, which is almost, certainly covered the whole section of 

vegetated zone (Fig. 4.1). 

Grid wise existence of tree species and height of the tree are conspires against each 

other to understand of equitability of the vegetations (Fig. 4.2).  Where the quantity of trees 

are augmented the average height of the trees are steadily amplified in between Grid-1 to 

Grid-7. This indication implies that the areal exposure of the province is occupied dense type 

of vegetation and the occurrence of well succession of vegetation. Alternatively Grid-8 to 

Grid-16 shows the mixed or bush type of vegetation because there are no identical between 

occurrence of tree and height of the tree (Plate 4.1). 

4.2.7 Fuel Wood Estimation 

After the computation of total biomass and organic carbon of every grid, the 

concerned data are integrated to the three types of vegetation species for the assessment of 

the ecological services of the vegetated land. To consider the economical output of the 

vegetations, fuel wood value is estimated in each and every grid (Annexure 14). To calculate 

the amount of fuel wood of a particular tree, the volume of that tree has to be measured 

through the integration of radius and height of the tree (Blozan, 2006). 

 

Plate 4.2: Land use alteration at inter dune flat areas (deforestation for vegetable gardening). 

Tree volume mainly volume of the wood is broadly used determination process of 

wood quantity and is frequently anticipated for the appraisal of economic value or 

commercial exploitation potential. The wood volume of a tree incorporates trunk, branches, 

remnant and roots. Volume is generally anticipated for eminence trees from such dimensions 

as width, or diameter plus merchantable height, using a volume equation or a log rule. 
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 Volume may be calculated directly on cut down trees or logs, but is frequently 

anticipated from dimensions such as smallest amount diameter or piece length (Plate 4.2). 

Direct measurement of volume is typically done by sectioning the tree into smaller pieces 

unspecified to be cylinders. 

Eucalyptus is usually quite large trees and accomplishes a height of 40-60 feet and a 

width of 40-45 inch. The stem of the tree is normally straight and comprises with half of the 

total height. Wood is buying back with rate of kg 5-6 Rs. /kg 300-400 kg/tree in 4-5 years 

(Agropedia, 2017). 

Table 4.2: Grid wise calculation of vegetation biomass and quantity of fuel wood. 

Grid 

No. 
Vegetation Types 

Total Biomass 

in ton/225 m
2 

grid/year 

Organic 

Carbon 

Retained in 

ton/225 m
2
 

grid/year 

Oxygen 

Production  in 

ton/225 m
2 

grid/year 

Total Fuel 

Wood 

Production  in 

ton/225 m
2 

grid/year 

1 

Ridge crest vegetations 

(53000000 m2 or 53.00 

km2) 

8.1 ton 4.05 ton 10.81 ton 
0.66 ton 

(663.79 kg) 

2 

3 

5 

6 

10 

14 

16 

4 
Vegetated beach ridge 

surface with sloping flats 

and older natural levees 

(47594800 m2 or 47.59 

km2) 

3.51 ton 1.724 ton 4.60 ton 
0.28 ton 

(282.52 kg) 

8 

11 

13 

15 

7 Vegetation of the low 

lying coastal plain 

surface 

(29544600 m2 or 29.54 
km2) 

1.7 ton 0.85 ton 2.27 ton 
0.14 ton 

(143.59 kg) 

9 

12 

According to IMD, 2014 annual rainfall of Ramnagar-I and II Blocks are [Pre 

Monsoon 132.4 mm (March to May), Monsoon 1157.8 mm (June to September), Post 

Monson 89.0 mm (October to December) and Winter 47.8 mm (January to February)] 

estimated as 118.92 mm (119 mm). The ground water recharge competence of vegetated land 

is 0.27 million gallon/ha/year (10,33,355 litre/ha/year). It is anticipated that, 55 inches of 

average annual recharged is about to 830 million gallons per square mile per year (Hampton, 

1963). Organic carbon reserved capability; oxygen production and fuel wood consumption 

ton/ha/year are very high in ridge crest vegetation areas than other types of vegetation (Table 

4.2, 4.3).  
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Table 4.3: Ecological and economical services of coastal vegetated surface/ha/year. 

Ecological factor Ridge crest vegetations 

Vegetated beach ridge 

surface with sloping 

flats and older natural 

levees 

Vegetation of the low 

lying coastal plain 

surface 

 

Organic carbon retained 

(ton/ha/year) 
180 ton (1,80,000 kg) 76.6 ton (76,600 kg) 37.77 ton (37,770 kg) 

Oxygen production  

(ton/ha/year) 
480.6 ton (4,80,600 kg) 

204.58 ton (2,04,580 

kg) 

100.86 ton (1,00,860 

kg) 

Ground water recharge 

(litre/ha/year) 
0.27 Million gallon (10,33,355 Litre) 

Wood fuel (ton/ha/year) 29.50 ton (29,500 kg) 12.56 ton (12,560 kg) 6.38 ton (6,380 kg) 

(1 ton = 1,000 kg); (1 Million gallon = 3785411.8 Litre); (1 Hectares = 10,000 Square meters) 

Finally, the ecological and economical values are calculated of three types of 

vegetation of the studied area. However, the economical and ecological services of the lands 

are converted into rupees/ha/year and prices of carbon Rs. 30/kg (Indiamart, 2018c), Oxygen 

Rs. 493/kg (Sigma-Aldrich, 2018), Drinking water Rs. 6/liter (Indiamart, 2018d) and Fuel 

wood Rs. 5/kg (Agropedia, 2017). Ridge crest vegetations occupy the more ecological 

services and more economical value than other category of vegetation (Table 4.4). 

Table 4.4: Estimation of ecological and economical valuation in Rs./ha/year. 

Ecological and 

economical parameters 

Ridge crest vegetations 

(ha/year) 

Vegetated beach ridge 

surface with sloping 

flats and older natural 

levees (ha/year) 

Vegetation of the 

low lying coastal 

plain surface 

(ha/year) 

 

Market value of organic 

carbon (Rs. 30/kg) 
Rs. 54,00,000  Rs. 22,98,000 Rs. 11,21,100 

Market value of oxygen 

production (Rs. 493/kg) 
Rs. 23,69,35,800 Rs. 10,08,57,940 Rs. 4,97,23,980 

Market value of ground 

water (Rs. 6/litre) 
Rs. 62,00,130 Rs. 62,00,130 Rs. 62,00,130 

Total ecological value 

(Rs./year) 
Rs. 24,85,35,930 Rs. 10,93,56,070 Rs. 5,70,45,210 

Market value of wood 

fuel (Rs. 5/kg) 
Rs. 1,47,500 Rs. 62,800 Rs. 31,900 

4.3 Valuation of Agricultural Lands 

To calculate the agricultural productivity of the land of the study area, twenty (20) 

sample survey sites have been preferred to collect the production of single and double 

cropping cultivated field (Annexures 15, 16) and the spatial zonation of sample sites are 

being mapped in a scientific manner to cover the entire study area (Fig. 4.3). Repeated 

respondent survey has been conducted in the month of March in every year during four years 

(2014 to 2018) for this study. 
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The production of paddy is calculated in quintal of both cropping land of the region 

and this production of paddy converted into the market value in rupees. However, the 

productivity capacity of double cropping land is Rs. 14,659 /Bigha/year and the productivity 

capacity of single cropping land is Rs. 6,800 /Bigha/year (Annexure 17). So, the average 

productivity capacity of paddy field is Rs. 10,729 /Bigha/year. Accordingly the paddy 

production in Bigha is converted to per ha/year for the estimation of the economic value of 

agricultural land.  

 
Fig. 4.3: Location of the agricultural sampling sites. 

After the computation of economical value of the agricultural land per/ha/year, the 

ecological services of agricultural lands are estimated later on through different steps. 

Average carbon storage potential of agro forestry practices (rice field) is anticipated at an 

around 50 ton/ha/year in humid region (Montagnini, 2004). Ground water recharge from 

paddy fields absorbs about 42% (443 million m
3
 per year) of the total recharge to the shallow 

aquifer and the total paddy field area of the region is 15,000 ha, out of which around two 

thirds are irrigated by groundwater and the mean annual rainfall of the area is about 1500 mm 

(Elhassan, 2003). Consequently the ground water recharge capacity of paddy field is 

calculated 2,48,179.2 liter/ha/year. 
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Assessment of Methane (CH4) in wet phase is 41.8 g/m
2
/year (418 kg/ha/year) and 

irrigation phase is 15 g/m
2
/year (150 kg/ha/year) (Purkait et al., 2005). So, average methane 

emanation of paddy cultivation is 284 kg/ha/year and the amount of Nitrous Oxide (N2O) 

emission from rice field is 250 kg/ha/year (Tang et al., 2018). 

For the valuation of the landscapes the ecological services are transferred in the prices 

of market value. The market value of nitrogen and methane is Rs. 230/kg (Indiamart, 2018a) 

and Rs. 3,900/kg (Indiamart, 2018b) where the value of carbon and drinking water is already 

estimated above. The Agricultural lands have a capacity of high carbon storage and ground 

water recharge which reflects the high economic value of the land than other ecological 

services (Table 4.5). So, the agricultural land gives the much more ecological services than 

economic production.  

Table 4.5: Ecological and economical valuation of agricultural land in Rs. /ha/year. 

Ecological input 
Single or double cropping 

paddy field 

Market value 

per kg 

Total economic 

value in rupees 

Carbon storage kg/ha/year 50,000 kg (50 ton) Rs. 30/kg Rs. 15,00,000 

Nitrogen emission kg/ha/year 250 kg (0.25 ton) Rs. 230/kg Rs. 57,500 

Methane emission kg/ha/year 284 kg (0.284 ton) Rs. 3,900/kg Rs. 11,07,600 

Ground water recharge litre 

/ha/year 
2,48,179.2 Litre Rs. 6/Litre 

Rs. 14,89,075.2 

Total ecological value 
 

Rs. 41,54,175.2 

Economical value Rs. 52, 982.72 

4.4 Land Valuation of Fishery Land 

Different types of fishing activity have been taken place in the back shore areas of the 

Digha-Sankarpur coastal tract of the study area. According to the practices of fishing 

activities it can be classified into different way such as commercial fishing, subsistence 

fishing in the coastal wetlands, village pond fishing, open marine fishing and abandoned 

fishing in the wetlands. For the understanding of the annual fish production of such types of 

activities, respondent survey techniques are utilized of each and every plot through the pre 

designed questionnaire sheet (Annexures 18, 19, 20, 21) in the month of March, 2017. Total 

forty three (43) sample sites are selected for surveying the existing fishery plots and 

repeatedly respondent survey are continuing for validate the statement of the respondent 

(Annexure 22).  The location of sample sites of different fishery plot such as, commercial 

fishing, subsistence fishing in the coastal wetlands, village pond fishing and open marine 

fishing are demarcated through mapped for the better understanding of the region (Fig. 4.4). 

Annual profit of the fishing activities has been estimated on the basis of simulation process of 

repeated respondent survey. 
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Fig. 4.4: Location of the sample sites of different fishery plots. 

The economic values of the village pond fishing, commercial fishing and subsistence 

fishing in the coastal wetlands are calculated and result are as follows Rs. 11,04,841; Rs. 

14,00,000 and 1,23,621 per/ha/year consecutively (Tables 4.6, 4.7, 4.8). Accordingly the 

economic valuation of the fishery land the fish production is also converted into the market 

value in rupees. The commercial fishery sector gives the much more economical value other 

than the village pond fishing and subsistence fishing in the coastal wetland areas.  

Table 4.6: Estimation of yearly production in village pond fishing. 

Total area 

of the 

village pond 

(ha) 

Investment for 

fishing in one 

year (Rs.) 

Production of 

fish in one year 

(quintal)  

Market val ue of 

captured fish 

per kg (Rs.) 

Total 

production in 

one year (Rs.) 

Annual 

profit of 

fishery (Rs.) 

1 1,85,159 86 150/kg 12,90,00 11,04,841 

Table 4.7: Estimation of yearly production in commercial fishing (Plate 4.3). 

Total area 

of the 

fishery (ha) 

Investment for 

fishery in one 

year (Rs.) 

Production of 

fish in one year 

(quintal)  

Market value of 

captured fish 

per kg (Rs.) 

Total 

production of 

fishery (Rs.) 

Annual profit 

of fishery 

(Rs.) 

1 56,00,000 175 400 ùkg. 70,00,000 14,00,000 
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Plate 4.3: Surveying of commercial fishing at Dadanpatrabar and Dakshin Purushottampur Village, 2017. 

Table 4.8: Estimation of yearly production of subsistence fishing in the coastal wetlands (Plate 4.4). 

Total area of 

the fishery 

(ha) 

Investment 

for fishery in 

one year (Rs.) 

Production of 

fish in one year 

(kg) 

Market value of 

captured fish per 

kg (Rs.) 

Total 

production of 

fishery (Rs.) 

Annual profit 

of fishery (Rs.) 

1 2,46,879 988  375/kg 3,70,500 1,23,621 

 

 

Plate 4.4: Surveying of subsistence fishing in coastal wetlands at Dadanpatrabar and Sonamuhi Village, 2017. 

The commercial fish firm and subsistence fishery lands are basically practices in the 

wetland areas of the coastal stretch. Moderate altitude embankments are usually installed for 

the protection of the wetland from other interruption of the different anthropogenic activities. 

To demarcate the sensitive location of the fishery plots a map has been prepared for the 

studied coast (Fig. 4.5). Areas of the abandoned fishing, commercial fishing and subsistence 

fishing in the coastal wetlands are 18.02 km
2
, 10.84 km

2
 and 4.09 km

2
 out of 53.50 km

2
  

respectively (total area of the wetlands). 

The open marine fishing activities are basically observed in six (6) major sites of the 

Ramnagar-I and II Administrative Blocks. The repetitive survey has been conducted (March, 

2017) on these sites among the fisherman, who goes to the deep sea for capturing the marine 


