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Chapter1 IV

Valuation of Landscape Units
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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 resoureforest 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 @sured. 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 possession

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 notetbke reasonvhichme ans t hat fa allards aasp
with this reading.A more comprehensivappraisal of the entirety monetary value of
landscapes therefore has to add these exeralses/to the nonse values. There can be no
assumption on the equilibrium of the value categories wheréuee pomoteld worth
technique emplay typical economic practicefor compuing the economic profit of the
ecological componesbf the study area. The study guesstimatiecommon value based on
subsidiary alteration in ecosystem services to determinetibgal value of total ecosystems.

The estimation of the landscape ecological units is intended based on the ecosystem services
of the landscape®iversecategorief environmental services such as carbon impounding,
oxygen creation methane and nitrogemanation 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 valuat of landscapes

Economists have developed a multiplicity of procedtwe valuing landscape. In this
thesisresearcherseparted the techniques into three typéke marketbased techniques
revealed preference techniquasd sated preferenceechniqueswhich vary from pure

marketto nonmarket based techniques

4.1.1Market Based Techniques

Where a profit produseby landscape ecology is a bought and sold straightforwardly
iIn markets research can employ standard economic techniques to gatesstilnes for both

buyers and sellers. The market price technique ermm@tandard economic techniques for
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computng the economic profit from marketed goods, based on the amount people procure at
dissimilar cost and the amount supplied at different psice

4.1.2 RevealedPreference Techniques

When markestatisticsare accessibldor goods and services that areaimumber of
explicit waysinterrelatedio the landscape ecology value in question, such aasgaiation
between thexpense®f travel and the number of people visiting a national park, these data
can beexercisé to supposevalues. This approachdescribelasbé r e veal ed pref er

4.1.3 StatedPreference Techniques

Thetechnique conversd so far aranadequaten their capabilityto reproduceall the
values that landscape ecology hasré@ommend in exacting non use or passive use,
environmentaprofits. It is lucid that people aragreeableéo recompenséor suchprofits.

Land has two types of value i.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 thétribedtime of
repeated field survegresent study deaivith economic valuation of land by using the pre
determinedjuestionnairesurveyregarding the agricultural productivity and the production of
fishery sectors.

Consequently vegetation biomass calculation has been carried out by Wllome
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 marketalue ofa pice of land throughé&hcus data2011. Simultenously land
use and land cover change detection has also been incorporated wjilesbat study
through Landsat 5 and SentifdSl temporal satellitemageryto understand the land use
alteration practice and pressure on coastal resoucesrdingly allthe value yieldshave
been adding up to develop the ecological and economical valuation of landscape in coastal

sectors.
4.2 Valuation of Vegetated Land

4.2.1Sampling Strategy for Biomass Estimation

The random samplingechniquewas utilized for sampling he ground vegetation

above the surfaceGrid method isalso exercisé, which is one of thdargely used for all
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varietiesof vegetation sampling. The methodadaptable costeffective andappropriateto
baseline as well as pegjt setting As per theKyoto Protocolnormsfi Gr iedt hM d 0 i
acceptedby the Clean Development Mechanig@DM) for afforestation and reforesian
projects.Present study comprisescteen(16) grids with 15 m x15 m grid size which were
positiored arbitrarily, determiningthe indicatorparameters (e.gtree DBH, orheight), by
means ofdiverse approaches such as allometric functionsctomputethe biomass and
extrapolating the value per hectare and for @mtire project quarter The subsequent
consideratioa were calculatedfor estimating the ground biomass paidlove the surface

plain.

4.2.2Tree Diameter and Height Measurement

To estimatebiomass of different trees, natisparagingmethod wasexploited The
biomass of tree was estimated on the basiBiameter at Breast HeigfDBH) and tree
height. DBH can be determined byaluaing treeGirth at Breast Height (GBH)n the order
of 1.3 meter from theurface plainThe GBHs of trees havingidth greater than 10 cm were
calculateddirectly by measuring tape. The tree height wassideredhroughthe following

methodwhich suggestedby Pearson et al., 20q&nnexure 13}.

4.2 3 Above Ground Biomass

The Above Ground Biomas§AGB) of tree comprisethe entire shoot, twigs, leaves,
flowers, and fruits. It is considergdroughthe subsequent formul@gnne et al., 2009The
AGB of treescomprise the entire parts of planton top of the soil. The random sampling
method wasemployedfor estimatingthe above ground biomass. The GBHSs of trees having
width largerthan 10 cm wereonsideredlirectly by measuring tape aetevationof the trees
werecalculatedoy using Abneyevel Instrument.lt is frequentlyused tree height measuring
equipmentbased on trigonometrically principles. ptovides exactangle of elevation and
depression. Readings can be takebsequent taletectionthe tree without disturbing the
index limb. The gadgetis miniature and light and can be used even in hdevoid of
complexity(Blozan, 200%.

Allometric equations for biomasgenerallyembraceinformation onstemwidth at
breast heighDBH (m), total tree height (m), and wood densityk/nT). The unit of the
AGB approximatd from the allometric equation is the kilegn (lkg). AGB is considered

using the following formula:
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AGB (kgltree) = Volume of tree (fpx Wood density (g/nT)
= 2H (nr) x Wood Density (lg/nt)
= (GBH)¥  xH x Wooddensity (lg/nT)
Where,
r= Radius ofthetreenf) = GBH/ 2~
H = Height of the treenf)
Wherevey the woodthicknessof treevariety was unavailable, the standard aggra
value 0.6 gm/crhwere taken\(Varran and®atwadhan, 208; Zanne et al., 2009

4.2 .4Below Ground Biomass

The Below Ground Biomas@GB) contains all biomass of existing roots apart from
fine roots having < 2 mndiameter The belowground biomass has been intended by
multiplying the above ground biomass by 0.26 factors as the shobtratio (Ravindranath
and Ostwald, 200). For the estimation of carbotogk of major tree species, ndestructive
method was used. The biomass of trees was estimated on thefléaBid and tree height.

The Below Ground Biomass (BGBYnder the ground surfaa®mprise all biomass
of living rootsnot includingfine roots having < 2 mm diameter. The BGB has lassigned
by multiplying AGB by 0.26 factors as the root: shoot ratio. BGEBoissideredy particular
following formula BGB (kgy/tree) or (ton/tree) = AGB(kg/tree) or (ton/tree)x 0.26
(MacDicken, 1997Hangarge et al., 20).2

4.2 5Total Biomass

Total biomass of trees wakesignedby sum of AGB and BGB of trees. The Total
Biomass of trees waonsideredhrough thdfollowing method (lacDicken, 1997 Sheikhet
al., 201). Total bomass (ky/tree) or (ton/tree) = AGB BGB (Table 4.).

4.2 .6Carbon Estimation

Normally, for anyfloral speciesmainly tree specieS0% of its lomass ismeasured
as carbonHearson et al.2009 i.e., Carbon torage = Biomass 50% or Biomass/2 On
average one trefabricates almost260 pounds of xygenperyear (260 pounds = 117.934 kg)
(ThoughtCo, 2018 According to the NASAa person needen an averagé.84 kg oxygen
per day. Socompuationthroughout theyear is (0.84 kg« 365 day) = 306.6 kgxygen per
year Quora, 201k A persoids generatedapproximately 450 litres (roughly 900 grams) of
carbon dioxide per day (0.9 gram365 days) = 328.5 kg per yetrough his respiration
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process(Quora, 201p. An emergentplant of tree wouldgenerate oxygen in ratio to the
carbon retrained in the biomass, if thedrticle of carbon isreservedthen 1 molecule of
oxygen iscreatedi.e., if 1 kg of carbon iengagedn the biomass 2.67 kg oxygenfamed
(Quora, 207).

Table 4.1 Calculationof vegetation biomass from field survey détmvember, 201}

No. of
tree Average Average Abovz Be|0VZ1 Total Total Organic
Grid No.  present GBH trge groun groun biomass biomass carbon

inthe  (cm)  neight  biomass - biomass ey onigrid)  (ton/grid)

grid (m) (ton/tree) (ton/tree)
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

Eachgrid is considered5m x15 m (225 M)

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 coastatretches vegetated beach ridge facade with inclined
planes and older naral levees and ridge crest vegetatjomgiich have been mentioned
above chapter irFig. 38. 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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Accordingly, the sixteen (16) sampling sites have been considered for the AGB and
BGB assessmertf the province, which is almost, certainly covered the whole section of
vegetated zone~(g. 4.7).

Grid wise existence of tree species and height of the tree are conspires against each
other to understand of equitability of the vegetatidfig.(4.2. Where the quantity of trees
are augmented the average height of the trees are steadily amplified in betweéntdsrid
Grid-7. This indication implies that the areal exposure of the province is occupied dense type
of vegetation and the occurrence of welt@ession of vegetation. Alternatively Gi&dto
Grid-16 shows the mixed or bush type of vegetation because there are no identical between

occurrence of tree and height of the tré&ie 4.).

4.2.7 FuelWood Estimation

After the computation of total biorsa and organic carbon of every grid, the
concerned data are integrated to the three types of vegetation species for the assessment c
the ecological services of the vegetated lafhd. consider the economical output of the
vegetations, fuel woodalueis egimatedin each and every grighnnexure 1. 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 ofttee @lozan, 200%.

Y

Plate 4.2:Land usealterationat inter dune flat aregdeforestation for vegetable gardening)

Tree wlume mainly volumeof the woodis broadly used determation proces®f
wood quantity and is frequently anticipated for the appraisal of economic value or
commercial exploitation potential. The wood volume of a tree incorpotatek, branches,
remnant and root&olume is generally anticipated for eminence trees frorh slimensions

as width, or diameter plus merchantable heigéihgia volume equation or a logle.
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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 (lelagth4.}.

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

unspecified to be cylinders.

Eucalyptus isusuallyquite large trees andccompliskesa height of 4660 feet anca

width of 40-45 inch. Thestemof the tree inormally straight anccomprise with half of the
total height. Wood is buying back with rate of kg 9Rs /kg 300400 kg/tree in & years

(Agropedia, 201Y.

Table 4.2 Grid wise calculation of vegetation biomass ap@ntity offuel wood

Organic Oxvaen Total Fuel
Grid Total Biomass Carbon Pro duzgon in Wood
NoO Vegetation Types in ton/225 nt Retained in ton/225 nt Production in
' grid/year ton/225 nf ; ton/225 nt
X grid/lyear .
gridlyear grid/year
1
2
3
Ridge crest vegetations
5
(53000000 rAor 53.00 8.1 ton 4.05 ton 10.81ton 0.66 ton
6 km?) (663.79 kg)
10
14
16
4 Vegetated beach ridge
8 surface with sloping flats 0.28 ton
11 and older natural levees 3.51 ton 1.724 ton 4.60ton (252 52 kg)
13 (47594800 rAor 47.59 24K
km?)
15
7 Vegetation of the low
lying coastal plain
9
surface 1.7 ton 0.85 ton 2.27ton (1(2;4550{(1 )
12 (29544600 rAor 29.54 YK
km?)

According to IMD 2014 annual rainfall of Ramnagat and 1l Bocks 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 growater rechargeompetencef vegeated land

is 0.27 million gallonhayear (10,33,355 itre/hdyeay. It is anticipatedthat, 55 inches of

averageannual rechargeid aboutto 830 million gallons per square mile per yean(pton,

1963. Organic carbomreservedcapability oxygen productiorand fuelwood consumption

ton/hdyearare very high in ridge crest vegetation areas than other types of vegetation (

4.2,4.9).
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Table 4.3 Ecologicaland economical services of coastafjetatecurfacénayear.

Vegetated beach fiige  Vegetation of the low

. . . surface with sloping lying coastal plain
Ecological factor Ridge crest vegetations flats and older natural surface
levees

Organic carbon retained 144,41 80,000 kg) ~ 76.6 ton(76,600 kg)  37.77 ton(37,770 kg)

(ton/halyear)
Oxygen production 204.58 ton(2,04,580 100.86 ton(1,00,860
(tovhalyean) 480.6 ton(4,80,600 ky ka) kg)

Ground water recharge

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

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

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

Finally, the ecological and economicablues arecalculatedof three types of
vegetation of the stued area.However, the economical and ecological services of the lands
are converted o rupees/hgyearand pricesf carbonRs. 30/kg(Indiamart, 2018); Oxygen
Rs. 493/kg $igmaAldrich, 2019, Drinking water Rs. 6/liter Idiamart, 2018) and Fuel
wood Rs. 5/kg(Agropedia, 201). Ridge crest vegetations occupy the more ecological

services and more economical vathan other category of vegetatioraple 4.4.

Table 4.4: Estimation ofecological and economical valuationRs/halyear.

Vegetation of the

Vegetated beach ridge low lying coastal

Ecological and Ridge crest vegetations surface with sloping lain surface
economicd parameters (halyear) flats and older natural P
(halyear)
levees lalyear)
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 Rs. 62,00,130 Rs. 62,00,130 Rs. 62,00,130
water (Rs. 6/litre)
Total ecological value Rs. 24,85,35,930 Rs. 10,93,56,070 Rs.5,70,45,210
(Rs./year)
Market value of wood Rs.1,47,500 Rs.62,800 Rs.31,900

fuel (Rs. 5/kg)

4.3Valuation of Agricultural Lands

To calculatethe agricultural productivity of the lanoff the study areawenty (20)
sample survey sites have bepreferredto collect the production of single and double
cropping cultivated field Annexures 15, 1§ and the spatial zonation of sample sites are
being mapped in a scientific manner to cover the entire study @rea 4.3. Repeated
respondent survey has been conduatetie month oMarchin every yeaduring four years
(2014 to 2018jor thisstudy

Page| 100



Land Valuation| 2019

The production of paddy is calculated in quintal of both cropping land of the region
and this production ofpadd/ converted into the market value in rupees. However, the
productivity capacity of duble cropping land is Rs. 14,659 /Bigyearand the productivity
capacity of ggle cropping land is Rs. 6,800 /Bidiear (Annexure ¥). So, the merage
productivity capacity of paddy field is Rs. 10,729 /Bigyear Accordingly the paddy
producton in Bigha is converted tper hdyear for the estimation of the economic value of
agricultural land.
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Fig. 4.3 Location of the agricultural sampling site

After the computation of economical value dfe agricultural land per/hgear, the
ecological services of agricultural lands are estimdtgdr on through differensters.
Average carbon storageotentialof agro forestry practices (rice field) anticipatedat an
around 50 torayear in humid region [lontagnini, 200%. Ground water recharggom
paddy fieldsabsorls about 42% (443 million frper yeay of the total reharge to the shallow
aquifer and he total paddy field area of the region is 15,000 ha, owtheéh around two
thirds are irrigated by groundwater and the mean annudtanf the area is about 1500m
(Elhassan, 2003 Consequentlythe ground waterrecharge capacity opaddy field is
calculated?,48,179.diter/hayear.
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Assessmendf Methane(CH,) in wet phaseis 41.8 g/myear (418 kg/h#&yea) and
irrigation phase is 15 gAtyear (150 kg/hdyead (Purkait et al., 2006 So, average ethane
emanationof paddy cultivation is 284 kg/lgear and the amount oNitrous Oxide (NO)
emissionfrom rice field is 250 kg/hWgear(Tang et al., 2013

For the valuation of the landscapes the ecological services are transferred in the prices
of market value. The market value @frogen and methane Rs. 230/kg I(diamart, 2018p
and Rs. 3,900/kgrfdiamart, 201B) where the value of carbon and drinking water is already
estimatedabove.The Agricultural lands have a capacity of high carbon storage and ground
water recharge whiclneflectsthe high economic value of the land than other ecological
senices (Table 4.9. So, the agriculturaland givesthe much more ecological services than

economic production.

Table 4.5 Ecologicalandeconomical valuation of agricultural laimdRs./hayear.

L Single or double cropping Market value Total economic
Ecological input ' ;
paddy field per kg value in rupees
Carbon storage kg/hgear 50,000 kg(50 ton) Rs. 30/kg Rs.15,00,000
Nitrogen emission kg/Hgear 250 kg(0.25 ton) Rs. 230/kg Rs.57,500
Methane emission kg/haar 284 kg(0.284 ton) Rs. 3,900/kg Rs.11,07,600
Ground water recharditre 2.48.179.2 Litre Rs. 6/Litre Rs.14,89,075.2
/halyear
Total ecological value Rs. 41,54,175.2
Economical value Rs. 52, 982.72

4.4Land Valuation of Fishery Land

Different types of fishing activity have been taldace in the back shoareas of the
DighaSankarpur coastal tract of the study ar@acording to the practices dishing
activities it can beclassified ito different way such as commercial fishingubsistence
fishing in the coastal wetlandsillage pond fishing,open marine fishingand abandoned
fishing in the wetlandsFor the understanding of tla@nualfish production of such types of
activities, respondent survey techniques are utilized of each and meethrough thepre
designedjuestionnaire sheef(nexures 18,19, 20, 21) in the month oMarch, 20%. Total
forty three (43) sample sieare selected for surveying tlexisting fishery plots and
repeatedly respondent survey are continuing for validate the statement of the nesponde
(Annexure 22. The location of sample sites of different fishery plot suchcasymercial
fishing, subsistence fishing in the coastal wetlgnd#iage pond fishing and open marine
fishing aredemarcated througmapped for the better understandingtwd region Eig. 4.4.
Annual profit of the fishing actities has been estimated on tasis of simulatioprocesof

repeated respondent survey.
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The economic values of the village pond fishing, commercial fishing and subsistence
fishing in the coastal wetlands acalculded and result are as followRs. 11,04,841; Rs.
14,00,000 and 1,23,621 perlyear consecutively(Tables 4.6, 4.7, 4.8 Accordingly the
economicvaluation of the fishery land the fish productioralso 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 imillage pond fishing

Total area

of the Investment for Production of Market val ue of Total Annual
village ond fishing in one fish in one year captured fish production in profit of
?ha)p year (Rs.) (quintal) per kg (Rs.) one year Rs.) fishery (Rs.)
1 1,85,159 86 150kg 12,90,00 11,04,841

Table 4.7:Estimation of yearly production inommercial fishingflate 4.3.

Total area Investment for Production of Market value of Total Annual profit
of the fishery in one fish in one year captured fish production of of fishery
fishery (ha) year (Rs.) (quintal) per kg (Rs.) fishery (Rs.) (Rs.)
1 56,00,000 175 400 uk 70,00,000 14,00,000

Page| 103



Land Valuation| 2019

Plate 4.3:Surveying of commercial fishingat Dadanpatrabar aridakshin Purushottampfillage, 2017

Table 4.8:Estimation of yearlyproduction of subsistendishing in the coastal wetlandBlate 4.9.

Total area d Investment Production of Market value of Total .
) ) . L i . Annual profit
the fishery for fishery in  fish in one year captured fish per  production of of fishery (Rs.)
(ha) one year Rs.) (kg) kg (Rs.) fishery (Rs.) Y (RS
1 2,46,879 988 375/kg 3,70,500 1,23,621

Plate 4.4:Surveyingof subsistence fishing icoastal wetlandat Dadanpatrabar and Sonamuhi Village, 201

The commercial fish firm and subsistence fishery lands are bagraliyicesin the
wetland areas of the coastal stretch. Moderate altgéntgankments are usually installed for
the protection of the wetlanftom otherinterruption of the different anthropogenic activities.
To demarcate the sensitive location of fi#hery plots a map has been prepared for the
studied coasfFig. 4.9. Areas of the bandonedishing, commercialfishing andsubsistence
fishing in the coastal wetlands ai®.02 kni, 10.84 kni and 4.09 knf out of 53.50km?
respectively(total area of thevetlands).

The open marine fishing activities are basically observed i{63imajor sites of the
Ramnagail and Il Administrative Blocks. The repetitive survey has been cond(btacth,

2017 on these siteamongthe fisherman, who goes to the deep sea for capturing the marine
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