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EXPLORING THE CARBON STOCK AND ITS POTENTIAL REGULATORS IN NAWABGONJ NATIONAL PARK (NNP) OF NORTHERN BANGLADESH

ABSTRACT
Tropical forests are indispensable for the initiatives to counter biodiversity loss and play a significant role in sequestrating and storing atmospheric CO2 emissions. Sal forests of Bangladesh have greater potential in restoring biodiversity and enhancing carbon capture. However, the forest is under threat due to encroachment and over-exploitation; therefore, the present study was undertaken in Nawabgonj National Park (NNP) of northern Bangladesh to explore the carbon stock and its potential regulators. Forest inventory was carried out in 30 quadrants of 20m × 20m size. Data on structural, height, diameter at breast height (DBH), and soil parameters were collected within the quadrants. The collected soil samples were processed and analyzed for soil pH, moisture, soil organic carbon (SOC), total nitrogen (TN), total phosphorus (TP), and total potash (TK). The results of this study revealed that the species richness of Sal is higher than the other species; the other species found were planted under an enrichment plantation program. The results of the Margalef index (0.4239) and Shannon-Wiener Index (0.20) indicated that Sal is a single-dominated plant in NNP. The average height of the trees of NNP ranged from 6.94 to 21.12 m with a mean of 11.84 m. The average DBH of the trees within the quadrant ranged from 16.19 to 75.76 cm with a mean of 44.99 cm. The highest number of trees lies in the height range of 1-5 m and the highest number of trees lies in the diameter range of 1-5cm; the number of large trees having height >25 m and having diameter >25 cm is very less. In this study, above-ground biomass (AGB) was 158.21 Mg ha-1 while the above-ground carbon (AGC) was 79.11 Mg ha-1. AGB and AGC were found to have a more strong relationship with soil properties than structural properties. In the case of soil's physical and chemical properties, the average percentage of soil moisture was found 19.54 %. The soil pH was acidic, with a mean of 4.98. The mean SOC of the study was 0.61% and NNP soil was 0.16 meq/100g SOC had a more strong relationship with structural components than the soil properties. Furthermore, both the structural and soil parameters significantly explained above and belowground SOC. Therefore, maintenance of structural and soil properties might assist in higher carbon stock and biodiversity of the Sal forest ecosystem.
Keywords: Sal forest, biodiversity, carbon stock, regulators, ecosystem management.
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CHAPTER I

INTRODUCTION

Forests are crucial for preserving biodiversity and capturing carbon (Pan et al., 2011). When forests are destroyed or degraded, carbon dioxide (CO2) is released into the atmosphere. The size difference between individual trees and stand density, as well as the aboveground biomass (Boisvenue and Running, 2006;), have been connected to significant outcomes in climate change mitigation strategies by regulating the function of the ecosystem (Pan et al., 2013; Ali et al., 2020). The Earth's land area has 31 percent of it covered by forests (4.06 billion ha), but this is decreasing over time. Deforestation caused the loss of 420 million ha of forest from 1990 -2020. The deforestation rate is lower than before, but it was still 10 million ha per year in 2015–2020 (SOFO, 2022).

Bangladesh has a total forest area of 2,298,904 ha (MOEFCC 2018), which is 15.5 percent of the world's land area (FAO, 2022). Based on geographical location, climate, topography, and management principles, Bangladesh's forests can be broadly classified into Hill forests, Unclassed State Forests (USF), Plain land deciduous Sal (Shorea robusta) forests, Mangrove forests, Coastal forests, and Home-gardens (Khan 2003, GOB 2007, FMP 1993, FAO 1998, Rahman 2005). Global climate change is a current issue caused by the increasing concentration of greenhouse gases together with carbon dioxide in the atmosphere. It is widely acknowledged that forests and their soils play a crucial role in absorbing atmospheric carbon, making them significant components of the global carbon cycle (Basu, 2009). They sequester and store more carbon than any terrestrial ecosystems, i.e., they store more than 80% of all terrestrial above-ground carbon and more than 70% of all soil organic carbon (Jandl, et al., 2006).

Globally, ecosystems at risk of degradation contain at least 260 Gt of irrecoverable or difficult-to-recover carbon, particularly in peatlands, mangroves, old-growth forests, and marshes. 

The estimated emission from the forestry sector of Bangladesh is 1,188,971 t CO2 year-1, and the removal from the atmosphere is -814,718 t CO2 year-1. The net FRL is 374,253 t CO2 year-1. Emission mainly occurs in the Hill zone (85%), followed by the Sal zone (9%) and the Coastal zone (4%). The majority of removal is occurring in the Hill zone (52%), followed by the Coastal zone (35%) and the Sal zone (6%). Forests have more than half of the world's carbon in plants and soils. They shrank in size, but still absorbed more carbon than they released due to reforestation, better management, and other factors. To limit warming to 1.5 ºC, we need to be carbon-neutral by 2050. Stopping deforestation can prevent emissions from biomass loss and keep forests' carbon sequestration (SOFO, 2022). 

If no further action is taken, the tropical forests alone would lose 289 million ha of land by 2050, which would emit 169 Gt CO2 (SOFO, 2022). Tropical forests make up 30% of the world's land area and 50% of the global forests that span about 4 billion hectares (FAO and JRC, 2012). The storage and sequestration of carbon in forests depend on various factors such as vegetation, species diversity, soil type, nutrients, and other forms of life (Jhariya et al., 2019; Raj, 2019). Carbon storage helps to reduce the impact of climate change and is crucial for maintaining the balance in forest ecosystems and preserving natural resources. (Raj et al., 2020). Soil carbon sequestration is a potential climate change mitigation solution (Alidoust et al., 2018). Reducing emissions and storing CO2 in soil can help counter the rapid increase in atmospheric CO2 (IPCC, 2006). Forest ecosystems serve as carbon reservoirs, sequestering carbon through photosynthesis and respiration (Brown et al., 1996). Trees and soil are major carbon pools in forests, with SOC accounting for 45% of the total forest carbon stock (297.9 Gigatonnes) (FAO, 2020; Amir et al., 2018). SOC is vital for terrestrial carbon sequestration (Ali et al., 2019; Hou et al., 2019). Forests and soil share 60% of global terrestrial carbon, with soil having a higher carbon pool than vegetation (Winjum et al., 1992). Proper forest and soil management can significantly sequester carbon on land (Sharma et al., 2011).

Above-ground biomass (AGB) is a valuable measure for assessing changes in forest structure and function (Brown et al., 1999; Kumar et al., 2019), and helps in studying carbon stocks, fluxes, and carbon sequestration on the global carbon balance (Brown et al., 1997; Ketterings et al., 2001; Houghton 2005; Návar 2009). The estimation of carbon in wood varied from 45 to 50% for diverse ecosystems, and all biomass pools on average contained 47.5% carbon (Kotto-Same et al., 1997). The plain land Sal forests of Bangladesh have been gradually reduced, and the statistics showed that about 36% of the original forest cover existed in 1985 (Masum et al., 2017) and the remaining Sal forest cover faced a critical situation (Alam et al., 2008). These ecologically and economically important ecosystems have been facing severe land-grabbing problems, which made the Sal forests a threatened and vulnerable ecosystem in Bangladesh (Alam et al., 2008; Islam et al., 2015). The Forest Department of Bangladesh (FD) implemented various management policies to safeguard the Sal forests and preserve their biodiversity. However, a majority of these policies failed to achieve the objectives of conservation and development. (Islam et al., 2011, 2013). The Sal forests can be found in central Bangladesh, north of Dhaka. These tropical moist deciduous forests cover 86% of the districts of Gazipur, Mymensingh, Tangail, and Comilla in the central region, while the remaining 14% can be found in the districts of Rangpur, Dinajpur, and Rajshahi. The Sal forests are home to the Sal tree (Shorea robusta) and other trees like Terminalia belerica, Dillenia pentagyna, Albizzia procera, and Lagerstroemia parviflora. The local people use the forest resources for firewood, and the landscape also features low-lying agricultural areas.

A rapidly expanding population, increased energy and wood consumption, and overexploitation of resources have led to rapid degradation of the Sal forest which is surrounded by a high-density of population from all sides bringing it close to extinction (Safa 2004). S. robusta forests not only have higher economic value but also serve as an important ecological benefit in the form of abating global warming and climate change through conserving atmospheric CO2 (Shrestha, 2008). The Kyoto Protocol, formulated in 1997, recognized the potential of soil and biomass to sequester CO2 from the air, providing a real solution for climate change (Harishma et al., 2020). Stopping deforestation alone could lead to an 18% reduction in atmospheric CO2 emissions (IPCC, 2007), and emissions reduction can be achieved through proper forest management with focused REDD+ programs (Skutsch and Laake, 2008). Kyoto Protocol, Paris Agreement, and European Union (Regulation 2018/841) have also appealed to estimate, document, and report carbon, carbon emissions, and the extent of deforestation (UNFCCC, 2008; UNFCCC, 2015; Forsell et al., 2018). Community management has been found to increase forest carbon stocks and promote forest productivity by altering community forest structure and composition (Joshi et al., 2021). Mondol et al., (2021) suggested twelve options for protecting the Sal forest, including promoting local patriotism, ensuring the honesty of forest department authorities, and raising awareness among the government.

In the context of Bangladesh, a country highly vulnerable to the adverse impacts of climate change (Mahmood SAI 2012), Nawabgonj National Park stands as a crucial ecological refuge in the northern region. This pristine wilderness, rich in biodiversity, offers a unique opportunity to explore the dynamics of carbon storage within its diverse ecosystems. Thus, this thesis aims to shed light on the critical aspect of "Exploring the Carbon Stock and Its Potential Regulators in Nawabgonj National Park of Northern Bangladesh."

This study was conducted to achieve the following objectives

· to quantify the carbon stock of Sal tree-dominated Nawabgonj National Park

· to identify the regulators that influence above-ground and below-ground carbon sequestration

CHAPTER II

REVIEW OF LITERATURE

This chapter provides a brief review of the Sal forest literature, including previous studies and a review of above-ground biomass and carbon stock in the Sal forest. Sal forest is a forest type dominated by a single plant species, commonly known as the Sal tree (Shorea robusta). It belongs to the category 'Tropical Moist Deciduous Forest'. The review of literature for this study was written under the following heads:

	2.1 Forest status in Bangladesh and its importance

	2.2 Scenario of Sal forest in the Indian Sub-continent

	2.3 Sal forest resources in Bangladesh

	2.4 Agroforestry Practices in Sal Forest 

	2.5 Sustainability of Sal (Shorea robusta) Forest in Bangladesh 

	2.6 Carbon sequestration and carbon cycle

	2.7 Soil carbon sequestration and its regulators

	2.8 Forest carbon stocks in Chittagong Hill Tracts of Bangladesh

	2.9 Aboveground biomass and carbon stock in the Sal forests of the Indian Sub-continent

	2.10 Relationship between above-ground biomass and its regulators

	2.11 Carbon stock in natural forest (Sal forest) compare with plantation forest


2.1 Forest status in Bangladesh and its importance

The total forest area of Bangladesh is 2.6 million hectares, which is nearly 17.4% of the total land area of the country (FD, 2015). Out of which 1.6 million hectares are under the control of the Forest Department (FD). Un-classed State Forests (USF) extending over an area of 0.73 million hectares were until recently under the control of the Deputy Commissioner and now have been placed under the control of District Councils and the total area of forest land was 1.44 million hectares which is about 9.8% of the total land (NFA, 2007). 

However, tree cover in forest land amounts to only 6.7% (FAO, 2009) - much less than 17.62% of the land that has been designated as forest lands (FD, 2016). according to the Global Forest Resources Assessment, Bangladesh has a forest area of 1.429 million hectares, which covers 11% of the country’s land area (FAO, 2015). Bangladesh's forest area per person is only 0.015 hectares (Islam, 2013), which is much lower than the global average of 0.60 hectares (FAO, 2010). The state-owned forests are eccentrically distributed in the country. Over 90% of the state-owned forestland is concentrated mostly in 12 districts in the eastern and south-western regions of the country and out of 64 districts, 32 districts have no state-owned forest at all (BBS 2016). Of the total forest area, 84% has been classified as natural forest and nearly 16% as plantation forest. The two most common types of forest, namely the Hill forest and Mangrove forest cover more than 68% of the total forest area (NFA, 2007).

But a large number of forests has been lost between 1990 and 2015 when Bangladesh annually lost 2600 hectares of primary forest (FAO, 2015). Primary forest land gradually decreased from 1.494 million hectares in 1990 to 1.429 million hectares in 2015. Thus, the annual rate of deforestation in Bangladesh was 0.2% during 1990-2015 (FAO, 2015). 

Forests are necessary for the lives of this planet because they absorb billions of tons of CO2 globally every year, an economic subsidy worth hundreds of billions of dollars if an equivalent sink had to be created in other ways. Concerns about the permanency of forest carbon stocks, difficulties in quantifying stock changes, and the threat of environmental and socioeconomic impacts of large-scale reforestation programs have limited the uptake of forestry activities in climate policies.

With political will and the involvement of tropical regions, forests can contribute to climate change protection through carbon sequestration as well as offering economic, environmental, and sociocultural benefits. A key opportunity in tropical regions is the reduction of carbon emissions from deforestation and degradation (Canadell & Raupach, 2008).

2.2 Scenario of Sal forest in the Indian Sub-continent

Sal forests are distributed mainly in South and Southeast Asia, occurring along the base of the tropical Himalayas from Assam to Punjab, in the eastern districts of Central India, and on the Western Bengal Hills. Sal forests have the widest distribution amongst all Dipterocarps, extending over an estimated area of 13 million hectares in India alone, with Bangladesh and Nepal together adding another one million hectares (Fig. 2.1).

[image: image4.emf]
Fig.2.1 Natural zone of Sal forests (shaded area for Sal forests) after Stainton 1972, FAO 1985, and Krishna and Nora 2006.

Broadly, Sal’s natural range lies between the longitudes of 75° and 95° E and the latitudes of 20° to 32° N (Krishna and Nora, 2006). Present biotic and abiotic features Sal forests are the results of actions and interactions of environmental and biotic factors over a long period and can be explained by theories of succession.     

2.3 Sal forest resources in Bangladesh

Sal forests constitute about 10% of the total forest land of Bangladesh. Until the beginning of the 20th century, these forests existed as a continuous belt from Comilla to Darjeeling in India. The present notified area of this forest is largely honeycombed with rice fields. About 36 percent of the forest cover existed in 1985, but more recent estimates suggest that only about 10 percent of the forest cover remains (FAO,1995).

A total area of 0.12 million ha is distributed over the central and north-western regions of the country. About 86% of the total forest land is situated in the districts of Dhaka, Mymensingh, Tangail, and Comilla (central region) with the remaining 14% in the greater districts of Rangpur, Dinajpur, and Rajshahi (Fig. 2.2) acquired, 2,689 ha is protected and 19,985 ha isvested (FMP, 1992).
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Fig.2.2 Successional phases of Sal forests. A simple sketch of succession stages is shown in Figure 2 based on previous works of Jacob (1941), Champion and Osmaston (1962), Troup (1986), and Maithani et al., (1989) cited in Krishna and Nora (2006). 

Deciduous forest is distributed mostly over the Madhupur Tract which lies between one and ten meters above the adjacent flood plains. The higher level lands are known as Chala and the valleys, Baid. The climate of the Tract varies slightly from north to south, the northern reaches being much cooler in winter. Average temperatures vary from 28°C to 32°C in summer, falling to 20°C in winter. Rainfall ranges between 1000 mm and 1500 mm annually. Deciduous Sal forest in Bangladesh is also distributed over drought-prone Barind Tract.
Sal forests are classified as tropical moist deciduous forests (Champion et al., 1965). FAO (2000) categorizes Sal forest into two subtypes, pure Sal and mixed Sal, based on soil type and tree canopy. In the past, pure Sal stands had a canopy that was nearly 100 percent and the growth of the trees was so rapid that these forests were considered inexhaustible (Khan, 1998). Sal grew on shallow, dry, and less productive soils but such pure Sal forests now exist only in coppice form with sparse understory and a relatively small number of species.

Mixed Sal forests are dominated by Sal in the top store but include many other associated species such as Terminalia belerica, Dillenia pentagyna, Albizzia procera and, Lagerstroemia parvifl ora. They grow on the deeper, moister, and more productive soils of the Madhupur and Barind tract. The understory is more complex and includes a variety of deciduous and evergreen species. The flora of this Sal forest type includes about 271 species of which 41 are tree species. Two centuries ago the forest was extremely rich in faunal diversity with elephant and rhinoceros having been reported, but they became extinct in the late nineteenth century. Leopards, bears (Ursus thibetanus), barking deer (Muntiacusreevesi), and many other animals which were abundant in the Sal forest areas have now disappeared although the leopard cat (Prionailurus bengalensis), fishing cat (Prionailurus bengalensis), jungle cat (Felis chaus) and small Indian civet (Viverricula indica) can still be found (UNEP 2001).

2.4 Agroforestry practices in Sal forest 

The Forest Department, with financial assistance from the Asian Development Bank, initiated woodlot plantation and agroforestry under the Thana Afforestation and Nursery Development Project (TANDP) in November 1989. The project proposed to establish 238 ha of agroforestry plantations in Sal forest, which has subsequently become an important element of forest management. (Alam et al., 2008).

The Forest Department (FD) allocated plots (usually 1.0 ha) among each of the selected participants. After getting a plot from the FD the participant first made a rough boundary around the allocated plot and then cleared the ground before cultivation. After initial fertilization, some participants planted paddy as the first agro crop, while others sowed mustard seed. After producing the first crop, zinger, papaya, pumpkin, and, pineapple were cultivated. 

At the same time, tree crops were planted in the plot. Usually, crops were practiced up to the fourth year of the rotation until the crops could no longer gain adequate light under the trees. The FD selected the species of trees to be planted in the agroforestry plots and supplied seedlings of Akashmoni (Acacia auriculiformes), Bokain (Melia azadarach), Mangium (Acacia mangium) and, Gamar (Gmelina arborea) for plantation in the plots. All of the first thinning benefit goes to the participant but the 2nd thinning and final harvest are divided into a predetermined ratio (Table 2.1).

Table 2.1 Benefit-sharing of shareholders of agroforestry cultivation in Sal forest

	Benefit from
	Shareholder
	Share (%)

	1st thinning
	Participant
	100

	2nd thinning, intermediate returns, and final harvest
	Participants

Forest Department

Tree Farming Fund (TFF)
	45

45

10


2.5 Sustainability of Sal (Shorea robusta) Forest in Bangladesh 
Sal (Shorea robusta) forest is a threatened ecosystem in Bangladesh. Until the beginning of the 20th century, Sal forests existed as a large continuous belt with rich biological resources, but increasing pressure has been placed on them since then due to the ever-increasing population. Most of the forest area at present is under occupation by encroachers and the remaining stands are stocked poorly. Biodiversity has declined rapidly and many animal species have become locally extinct. The Forest Department has established agroforestry and woodlot plantations as sustainable production systems in the encroached and degraded forest area using a participatory approach. Some protected areas have also been established for conservation. Nevertheless, it is predicted that the present trend of management is inadequate and an intensive management policy is essential to restore the forest ecosystem (Alam et al., 2008).

Effective sustainable forest management requires that the various functions of forests be considered within each stand and across various stands at the landscape level (Fujimori 2001). The ultimate objective of sustainable forest management is to meet the forest-related goals and needs of the current generation without compromising the ability of future generations to meet their own needs. The participatory approaches of agroforestry, coppice management, and woodlot management are regarded by many authors as important tools of sustainable forest development and management in degraded Sal forest (Safa 2004, Salam and Noguchi 2005, Alam 2006, Chowdhury 1994, Muhammed et al., 2007). Another approach to management in Sal forests is the establishment of ecotourism areas, which have already proved to be an effective tool for nature conservation in other parts of the world. Ecotourism has three important criteria: conservation of nature and natural resources, meaningful community participation, and it is profitable and sustainable.

2.6 Carbon sequestration and carbon cycle

Carbon sequestration is a natural or man-made process that involves removing carbon dioxide from the atmosphere and storing it in solid or liquid form. Sequestration does not reduce CO2 emissions; rather, it prevents CO2 from entering the atmosphere (Johnson & Kern, 2002). CO2 sequestration has the potential to significantly reduce carbon levels in the atmosphere (as CO2) and CO2 emissions from major stationary human sources such as power stations and refineries (Caspersen et al., 2000). CO2 sequestration can be classified into two types: terrestrial and geologic. Terrestrial or biologic sequestration refers to the use of plants to absorb CO2 from the atmosphere and store it as carbon in their stems, roots, and soil (Schlesinger, 1999). Plants absorb CO2 from the atmosphere and release O2 as a consequence of photosynthesis to retain.   
1550 Gt of the 2,700 t of Carbon stored in soils globally is organic, while 950Gt is inorganic, making it roughly three times bigger than current atmospheric carbon and 240 times greater than current yearly fossil fuel emissions (Yousaf et al., 2017). Peat and wetlands (150 Gt C) hold the balance of soil carbon, as does in- plant litter at the soil surface (50 Gt C). In comparison, the atmosphere contains 780 GtC, and all living beings contain 600 Gt C per year. This 60 Gt C year-1 is the difference between the 120 Gt C year-1 removed from the atmosphere by terrestrial plant photosynthesis and the 60 Gt C year-1 plant lost to plant respiration. The soil respires 60 Gt C year-1, which joins the 60 Gt C year-1  plant respiration to return to the atmosphere (Keenam and Williams, 2018; Rattan Lal, 2008).

The carbon acquired from the atmosphere is fixed in the form of organic compounds through photosynthesis (Alexandrov, 2007) that are stored for a more extended period in different plant parts. Forest biomass is an essential source of food, fodder, fuel, and its exploitation leads to forest degradation (Rawat and Nautiyal, 1988). 

Pan et al., (2011), conducted that forest biomass represents 44% of the world's terrestrial carbon pool, thereby playing a crucial role in climate change mitigation and quantification of the structural attributes of forest ecosystems across a wide range of environmental conditions (Brown et al., 1999). Brown and Lugo,(1992) conducted that forests act as natural carbon sinks and play the most significant role by being large carbon pools stored as vegetation biomass, including carbon storage in the soil.

2.7 Soil carbon sequestration and its regulators

The carbon cycle is an essential component of life on the planet. Soil carbon is the most important component in soils because it affects the properties of the soil. Carbon in the form of soil organic matter changes the soil’s physical, chemical, and biological properties (Rice, 2005).

Soil organic carbon is a part of the natural carbon cycle, and soils hold roughly twice as much carbon as the atmosphere and vegetation combined (Senjam et al., 2020).

Soil fertility or quality is determined by the amount of organic carbon in the soil. It helps plants grow by releasing nutrients, improving soil structure, biological and physical health, and acting as a buffer against harmful substances. Less soil erosion results from a more stable soil structure, this keeps nutrients on the land and protects water quality. Higher levels of organic carbon in the soil reduce bulk density, resulting in a better rooting environment. Furthermore, soil organic matter helps to retain soil water, which is critical for plant growth in arid and mesic environments. Increased soil organic matter reduces soil crusting and increases water infiltration rates, which improves plant productivity, and as a result, plant materials return to the soil. Soil organic carbon makes up less than 5% of the mass of upper soil layers on average, and it decreases with depth (Senjam et al., 2020).

Chemically, soil organic carbon boosts the soil’s cation exchange capacity by 28% (Rice, 2005). These cation exchange sites are critical for nutrient retention. Organic bound nitrogen, phosphorous, and sulfur are associated with organic carbon, when they decompose, they provide a slow release of nutrients for plant growth. 

Most soil microorganisms and fauna use soil organic carbon as a source of carbon and energy. The biomass and diversity of the soil biota are enhanced by increased soil organic carbon. Because the soil microbial community is responsible for many of the microbial transformations in the soil, an increase in microbial biomass and activity can improve plant nutrient availability. Some organic compounds in the soil have plant growth-promoting properties, boosting plant productivity even more.
Gupta and Sharma, (2011) stated that forest soil is one of the main components of carbon sinks on earth because soils contain a higher proportion of soil organic matter. However, less importance has been given to soil organic carbon (SOC) because it is usually treated as dead biomass. Soil contains an important pool of active carbon and also plays a major role in the global carbon cycle. However; soil profile, pH and nutrient cycling between the soils and trees are important to determine the value of site quality. Singh, (2012) investigated that further, the vegetation of the area influences the physio-chemical characteristics of soil which improve the soil structure, infiltration rate, and water-holding capacity of forests (5.24% of forest cover and 2.40% of geographical area), of which 774.93 km2 area falls within reserve forests (RF) and 509.66 km2 lies outside (Singh, 2012). 

Sheikh and Kumar,(2010) stated that these forest soils also influenced the forest composition, ground vegetation cover, growth rate, potential of natural regeneration and reproduction, and other factors. Physico-chemical characteristics of forest soils vary due to various biotic and abiotic factors.

2.8 Forest carbon stocks in Chittagong Hill Tracts of Bangladesh

Baul et al., (2021) conducted a study on CHTs and stated that tropical forests play a significant role in sequestrating and storing atmospheric carbon dioxide (CO2) emissions. However, the estimation of forest carbon (C) stocks concerning changes in forest structure and disturbances is less studied. They estimated forest C stocks in live trees, saplings, lianas, deadwood, forest floor, and soil in the Sitapahar natural forest reserve of Bangladesh based on field measurements and laboratory assessments. They categorized the 99 temporary sample plots into three canopy densities: closed, moderately closed, and open. According to the results, the forest C stocks were dominated by the soil C pool, and forest C stocks in the closed canopy (91 Mg ha− 1) differed significantly from that in the open canopy (50 Mg ha− 1). Forest C stocks were also affected by basal area (BA) and deadwood C stocks. In the open canopy, the second highest contributor to forest C stock was deadwood, whereas it was above and below-ground live biomass in the closed and moderately closed canopies. In the open canopy, forest disturbances significantly decreased height, and B, A, and C stocks in live biomass were significantly lower compared to the other two canopy densities. 

In the open canopy, decreased tree density resulted in the lowest C stock in litterfall and humus, and they were up to 95% lower compared to the other two canopy densities. C stocks in humus were higher than those in litterfall in the closed and moderately closed canopies, which was opposite to that in the open canopy. 

The soil C stock decreased with soil depth and the highest C stocks across all depths were in the closed canopy, followed by the moderately closed and open canopy. This study conducted a stand-level estimation of C stocks that contribute to determining which tree species sequester more carbon, such as Swintonia floribunda, Lannea coromandelica, Anacardiaceae, and Moraceae.

Islam et al., 2017 stated that however, 24,000 ha of these forests are lost annually by anthropogenic activities. The hill forests of Bangladesh contribute 44% of the total forest land (occupying 0.68 million ha of the country’s total land area) and they are mostly evergreen to semi-evergreen, natural to semi-natural, and planted forests, and situated in the northeast and southeast parts of Bangladesh (Mukul et al., 2014). 

Some of these natural forests are subjected to degradation caused by settlement, conversion to agriculture, illegal logging, road networking, and built structures at the edge, resulting in fragmentation of the forest land (Reza and Hasan, 2019; Islam et al., 2017).
Bonan, 2008 stated that tropical forests are a repository of 25% of the global terrestrial carbon (C), playing a significant role in the removal of atmospheric CO2 emissions (Mitchard, 2018; Houghton, 2005; Dixon et al., 1994).  CHTs is a tropical forest that plays a major role in carbon sequestration.

2.9 Aboveground biomass and carbon stock in the Sal forests of the Indian Sub-continent

Kumar et al., (2022) conducted a study to determine the relationship between above-ground biomass (AGB) and plant diversity attributes in the Sal forests of Ranchi, Eastern India. High AGB (410.70 Mg ha−1) and carbon stock (Cp) (193.06 Mg C ha−1) were recorded in the studied forests, and forest-wise AGB ranged from 0.19 to 24.75 Mg ha−1 (mean 4.45±0.45 Standard Error (SE). Most of the studied forests (65%) had very low AGB (20 Mg ha−1).  The study conducted that the relationships differed greatly among various forests, and the strongest relationships within each forest were always those having greater richness and diversity, basal area, or evenness (E). The results suggest that forest composition plays a significant role in enhancing biomass carbon stock in Sal dominating tropical forests of Eastern India. The majority of forest patches are in a dire state regarding future carbon security which reflects the underperformance of various forest management strategies.

Banik et al., (2018) investigated tree composition, stand characteristics, biomass allocation pattern, and carbon storage variability in Sal forests (Shorea robusta Garten.) under two forest management regimes (Sal forest and Sal plantation) in Tripura, Northeast India. The results revealed higher species richness (29 species), stand density of 1060.00±11.12 stems ha-1, and diversity index (1.90±0.08) in the Sal forest. And lower species richness (4 species), stand density of 230.00±37.22 stems ha-1, and diversity index (0.38±0.15) in Sal plantation. The total basal cover (33.02±4.87 m2 ha-1) and dominance (0.76±0.08) were found higher in the Sal plantation than in the Sal forest (22.53±0.38 m2 ha-1and 0.23±0.02 respectively). The total vegetation carbon density was recorded higher in the Sal plantation (219.68±19.65 Mg ha-1) than in the Sal forest (167.64±16.73 Mg ha-1). 

Above-ground biomass (AGB) is a valuable measure for assessing changes in forest structure and function and helps in studying carbon stocks, fluxes, and carbon sequestration on the global carbon balance (Kumar et al., 2019; Navar 2009; Houghton 2005; Ketterings et al., 2001; Brown et al., 1999 Brown et al., 1997). Sal forest biomass estimation gives an idea of the carbon sequestration potential of Sal forests (Murthy et al., 2013). 

Chaturvedi et al., (2011), estimated that the biomass in the Sal forest is not uniformly distributed and exhibits patchy distribution. Murali et al., (2005), stated that absolute biomass measurements can be taken up only at the time of felling, which is not possible in all situations.de Gier, (2003) conducted a study and stated that measurements of Girth at Breast Height (GBH), height, and species-specific gravity in the field has also a great influence in above-ground biomass in Sal forest. Based on the results of different studies related to the estimation of carbon in wood, it was observed that in Sal forest carbon varied from 45 to 50%, and all biomass pools on average contained 47.5% carbon (Kotto-Same et al., 1997).

The carbon density estimates acquired in this study which conducted that the Sal plantation in Tripura has the potential to store a large amount of atmospheric carbon despite a very low species diversity. Sal forests have also an impending sink of carbon due to the presence of a large number of young trees.

Keith et al., (2014) investigated that out of the total carbon stored in an ecosystem, 89 % of losses are due to the loss of living biomass. (Barik and Mishra 2008; Behera and Misra, 2006) stated that in India, large areas of primary tropical forests are degraded to a varying extent and converted to other land uses. About two-thirds of terrestrial C is stored in terrestrial carbon pools like rocks and sediments and also sequestered in standing forests, forest understory plants, leaf and forest debris, and forest soils (Sedjo et al., 1998).

Deka et al., (2012) stated that in India Sal is spread over an estimated area of 13 million hectares and primary Sal forest is gradually replaced by secondary regenerated Sal forest due to over-exploitation, deforestation, encroachment, and alteration in land use and land cover.

Ayyapan and Parthsarthy, (1999) investigated that the species composition of forests depends on the potential regenerative status of tree species within a forest stand and forest biomass is drastically modified by the level of exploitation, successional levels, and management practices. The absence of all negative factors and good management practices including model plantations of Sal would contribute further to high biomass values. Ravindranath et al., 2008 stated that the protection of existing Sal forests, regeneration of degraded forests, and raising of forest plantations in India have been contributing to a large extent to enhanced productivity and carbon stock. Carbon accumulation patterns and storage in forest ecosystems, as well as plantation forests, have gained momentum. Forests cover 4.03 billion hectares globally, approximately 30% of the Earth’s total land area (FAO, 2010). 

2.10 Relationship between above-ground biomass and its regulators

Kumar et al., (2021) investigated the relationship between above-ground biomass (AGB) and plant diversity attributes in the Sal forests of Ranchi, Eastern, and stated a significant positive correlation of AGB was observed with plant biomass. 

The most commonly used species diversity measures are the Shannon function, species richness, and evenness to understand the process of how species diversity influences above-ground biomass (Feroz et al., 2015). Ecosystem stability and its resilience are dependent on plant diversity attributes, such as species richness, evenness, and composition (the identity of species) that enable us to understand the nature and characteristics of land cover and species distributions. Species diversity is the combination of species richness and evenness (Naeem et al., 2000; Tilman and Downing, 1994).
On the other hand, species evenness has an essential role in the conservation of biological diversity (Mattingly et al., 2007); as with the changes in evenness, the distribution of functional traits of an ecosystem is affected (Chapin et al., 2000; Hillebrand et al., 2008). Hill, (1973) stated that the variation in both evenness and diversity is regulated by richness, and evenness significantly determines the change in species diversity more than richness (Mligo, 2018) as it holds a significant contribution to diversity (Triin et al., 2009). Thus, species evenness provides information that plant diversity changes with comparatively higher gradients than richness (Mligo, 2018).

Behera et al., (2012) stated that India's species-rich tropical deciduous forests have an uneven distribution of tree densities, basal covers, and multistoried canopy structures with different microclimatic conditions, making it complex to understand the AGB pattern over space and time. They also explained that species diversity, richness, evenness, or dominance are critical plant diversity attributes that may have associations with AGB. 

Vance- Chalcraft et al., (2010) investigated a minimal study that examined the AGB-plant diversity attributes relationships in forests, perhaps because of the difficulty of using AGB as a substitute for productivity in long-lived trees. The total carbon stock of the forest of Jharkhand, India was 222.882 million tonnes, an equivalent to 817.234 million tonnes of carbon dioxide (ISFR 2017); however, carbon stock data for the Ranchi district of Jharkhand state are not available.

Violle et al., (2007) stated that understanding the relationship between the plant functional trait diversity and aboveground biomass is important for managing carbon storage in aboveground biomass and mitigating the increasing atmospheric CO2. Plant functional traits affect plant fitness and performance directly or indirectly, trait-based approaches thus are rapidly emerging as a promising way to understand underlying ecological mechanisms that operate in plant communities. 

Baraloto et al., 2010 stated that relationships between functional traits and aboveground biomass might be dependent on what functional traits are measured, because functional strategies of different organs are not necessarily coordinated, and leaf and stem economics spectra can be decoupled. The shift in functional strategies of plants with forest succession might also lead to uncertain relationships between growth/turnover rates and aboveground biomass in different aged forests. And aboveground biomass increases with stand age, and the residual variation in aboveground biomass (Yan et al., 2006).

Tropical forests store the greatest volumes of biomass and carbon and hold the greatest biodiversity of all forest biomes (Murdjoko et al., 2021; Poorter et al., 2015). The relationship between AGC and tree diversity has been one of the central topics in forest ecology (Cavanaugh et al., 2014); Gillman & Wright, 2006). Gardner et al., (2012) stated that a positive relationship would indicate mutual support, while a negative relationship would indicate difficult trade-offs between them. Biodiversity has been shown to often promote stability, primary productivity and enhance carbon storage in different biomes (Cavanaugh et al., 2014; Chisholm et al., 2013; Poorter et al., 2015; Amara et al., 2019).

Similarly, many studies investigated the tree diversity-carbon stock relationship in tropical forests which have reported a positive relationship (Poorter et al., 2015; Cavanaugh, et al., 2014; Gillman & Wright, 2006). Although, Kelling & Philips (2007) and reported that high productive stands presented low species diversity and dominance of smaller, lighter-wooded trees, resulting in a negative diversity biomass relationship. While no relationship between tree species diversity has been reported in various ecosystems in Indonesia and Zimbabwe (Filqisthi & Kaswanto, 2017; Zimud​zi & Chapano, 2016). Other studies have found a hump-shaped relationship in which species richness peaks at intermedi​ate productivity and declines towards extremely high or low productivity (Shirima et al., 2015; Bhattarai et al., 2004). Carbon storage in forest ecosystems is also affected by other factors, such as geographical location, climatic conditions, successional stage, and species composition (Hai et al., 2015).

Shirima et al., (2014) conducted a study to understand how carbon storage and tree diversity are related in forests and woodlands is crucial for a sustainable flow of ecosystem goods and services. The goal of this study was to determine how tree species richness, evenness, and environmental factors influence aboveground live tree carbon stocks (AGC) in two tropical vegetation types in Tanzania. They surveyed trees and sampled soil from 222 vegetation plots (20 m × 40 m) in montane forests (n = 60) and miombo woodlands (n = 162). They used a multimodel inference approach to determine how AGC related to tree species richness, evenness, and environmental factors, and linear mixed effect models to test the role of tree sizes on the AGC-richness and evenness associations. AGC was related unimodally to tree species richness and evenness in the montane forest. Likewise, AGC in the miombo woodlands was positively related to tree species richness. AGC from small trees was related unimodally to tree species richness in both vegetation types. The AGC had both monotonically increasing and decreasing associations with all abiotic environmental factors in both vegetation types. They emphasize that tree size, the number of multi-stemmed trees, and environmental factors have an important role in determining how AGC is related to richness and evenness. Finally, enhancing ecosystem benefits, such as AGC, will require strategies that consider tree sizes, tree species richness, evenness, and underlying environmental and disturbance factors.

2.11 Carbon stock in natural forest (Sal forest) compare with plantation forest
Baishya and Barik (2011) stated that Sal forests which is a natural forest when compared with plantation forests are gradually recognized for their capacity to sequester atmospheric carbon. Atmospheric carbon sequestration through increasing the volume of plantation forest lands on the planet is an effective measure for mitigating atmospheric carbon dioxide (Taylor et al., 2007; Peichl and Arain 2006). Justine et al., (2015) stated that plantations represent a reservoir of biomass carbon similar to natural forests since stand age is the dominant factor influencing the total plantation ecosystem carbon pool. 

Baishya et al., (2009) conducted a study and stated that tropical plantation forests have a slight competitive advantage over natural forests when sequestering atmospheric practices. Other studies estimated tree biomass and carbon (C) stock in different natural and plantation forests and yielded variable results (Young et al., 2005; Devagiri et al., 2013). The replacement of unproductive natural forests with plantations could be considered as a measure to enhance carbon sequestration. Upadhaya et al., (2015) estimated that biomass and carbon density varies with climatic zones and different management regimes within land-use types.

Baishya and Barik, (2011) stated that the sequestration potential also varies with different age classes and species level density changes that lead to stratification of different carbon pools. Baishya et al., (2009) conducted a study and found aboveground biomass which represents 60% of total phytomass and is considered an important aspect while studying vegetation carbon pool (Ketterings et al., 2001). Furthermore, a study conducted that other biomass component viz. belowground biomass, dead wood biomass, and litter biomass is essential to account for the total carbon sequestered by the vegetation over a specific time and would be the key determinant of land use change and deforestation influence the net carbon fluxes.

CHAPTER III

MATERIALS AND METHODS
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This chapter focuses on the study’s methodology and description of the whole research procedure. This chapter highlights a brief description of the study area, local climatic conditions, sampling strategy, data collection procedures, data processing, and statistical analyses.
3.1 Brief description of the study area

3.1.1 Location of the study area

The study was conducted in Nawabgonj National Park (NNP) in northern Bangladesh. NNP beat is under the Nawabgonj forest range of the Dinajpur forest division. It is located 82km southwest corner of Dinajpur town and one-kilometer northwest of Nawabgonj Sadar Upazila under Dinajpur District (Fig. 3.1). It consists of Jagannathpur, Harilakhur, Bara Jalalpur, Alokdhuti, Tarpanghat, Rasulpur, and Khatkhatia Kristapur area of Nawabgonj forest. Nawabgonj Sal forest is promulgated as NNP on 24 October, the year 2010 and the total area of the NNP is 517.61 ha (1278.49 Acre). This park is locally known as “Panchabati Forest”. The park is situated in Old Himalayan Piedmont Plain Area belonging to AEZ. 01. Geographically it is located between 25045'-26030' North latitude and 890'05'-89088' East longitude. The dominant species (80%) of this forest is Sal (Shorea robusta) (BBS, 2010). As a representative of the Sal bio-geographic zone, these national parks are famous for their Sal forests which are remnants of the once extensive northern Sal zone. Sal, Segun, and Gamar are the main plant species in this park.

3.1.2 Climatic scenario of the study area

Singra forest is categorized as a tropical moist deciduous forest due to the dominance of the Sal (Shorea robusta, Family-Dipterocarpaceae) tree. The studied area enjoys a tropical monsoon climate characterized by a hot summer season, a warm humid rainy season, and a cool dry winter season. The rainy season also called wet monsoon season is very short and late in some years, but favorable for plant growth. It extends from July to October receiving average monthly rainfall of 333 mm. The winter season is dry, with rainfall mostly as an occasional drizzle between November to February. The average highest temperature was 34.6˚C and the lowest was 9.7˚C. The cool dry season records the lowest temperature and relative humidity of the year; however, this value fluctuates from year to year (BBS, 2010).
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Fig. 3.1 Showing study area Nawabgonj National Park (NNP); Source: Google image

3.1.3 Description of the species Sal (Shorea robusta)
Shorea robusta is a deciduous tree with an elongated crown at a young age and becomes more rounded as the tree ages. The diameter range of this species falls within 5–65 cm and the height of mature S. robusta rarely exceeds 30 m (Rahman and Vacik, 2010).

The stem is usually clean, straight, and cylindrical. It is a slow-growing species. The bark is rough, dark brown, and thick with longitudinal fissures deep in poles becoming shallow in mature trees. The leaves are oval, leathery, and tapper to the tip with a rounded. Small, yellowish-white flowers are arranged in large terminal or axillary racemose panicles. Fruits are oval, hairy, and winged comprising oval seeds (Tewari, 1995).

3.2 Sampling strategy and data collection techniques

3.2.1 Sampling design and plot setup 

A pilot survey was conducted thoroughly to evaluate the vegetation structure, reserve/core zone, reforested area, and newly encroached/disturbed area during July 2022. A total of 30 plots of 20m × 20m were set up in the NNP to collect structural and soil data. The plots were placed evenly in above mentioned zones of the forests. Total forest inventory was conducted and the data on tree height and DBH were taken from the 400 m2 quadrat. A 5m × 5m subplot within the main plot was set up to collect soil samples for soil chemical analysis. 

3.2.2 Measurement of live trees

Inventory of the trees for the estimation of carbon stock and volume was done by first measuring the diameter at breast height (DBH) i.e., 1.37 m above the ground level. Circumference of (having DBH ≥ 5cm) of all woody species within the 400m2 area was taken with a diameter tape for measuring DBH. Consequently, the height of all the trees individually within the sample plot was measured with the haga altimeter following the method described by MacDicken et al., (1991). 

3.2.3 Soil sample collection and processing

The soil was collected from the plots with a soil auger. The soil was collected from 0-30 cm depth from each subplot within the main plot. 5 soil cores were taken from each subplot, and homogenized to form 30 soil samples for soil moisture and elemental analysis. The soil samples were directly broad into the laboratory; one portion of the soil sample was used to measure soil moisture and another portion of the soil sample was air dried, grounded, and stored in a zip lock bag for soil chemical analysis. 

3.2.4 Estimation of aboveground biomass (AGB) and aboveground carbon

Accurate tree biomass estimation is critical and crucial for calculating carbon stock. The non-destructive method of biomass estimation was used to determine the AGB of all documented trees using species-specific and pan-tropical allometric equations. A species-specific additive equation was used to measure carbon content in the live Sal trees (Siddique et al., 2021).

AGB = 0.002056*D2.2.923998*H-0.69278 + 0.00848*D2.3896*H0.29648 + 0.04224*D2.06986*H0.65549 + 0.00552*D2.06723*H0.70536)







(1)

In the equation, ‘D’ is the DBH measured by dividing the girth at the breast height point with 3.1416; while ‘H’ is the total plant height. In the case of other species, a pantropical allometric model was used to measure the AGB.

AGB = 0.647261 × (ρ × D2× H)0.931





(2)

Where Dis tree DBH (cm), ρ is stem wood den​sity (g cm−3) and H is total tree height (m) of stand​ing trees. Wood-specific density values were taken from the global wood density database (Zanne et al., 2009). 

The above-ground biomass of individual trees was recorded as AGB, Mg ha−1. Biomass values of each stem were then summed to obtain total above-ground carbon (AGC, Mg ha−1) at the plot level, where 50% of the biomass is assumed to be carbon (Baul et al., 2021).

3.3 Estimation of diversity attributes 

Species diversity was measured following the Shannon-Wiener diversity index

[image: image7.emf]


Hs = −%𝑃'



(



')*



´ ln(𝑃𝑖) 

















(3)

Species richness (R) was calculated following the formula of Margalef (1957)-
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Where S is the total number of species, N is the number of individuals of all species, and H is the Shannon-Weiner Index of diversity. 

3.4 Soil chemical analysis

Standard protocol following Walkley-Black was applied for measuring soil organic carbon (Walkley and Black 1934). Nitrogen and phosphorus content in soil was measured following Kjeldahl (Jackson 1962) and colorimeter digest method (Olsen and Sommer 1982).

3.4.1 Estimation of soil moisture

The fresh soil sample was taken in aluminum soil cores and weighted in an electrical balance. The soil was oven dried at 1050C for 48 hours and reweighted. The soil moisture content was determined gravimetrically.

3.4.2 Estimation of Soil pH

The soil sample was mixed with distilled water with a ratio of 1:2.5 and the mixture was allowed to sit for 30 minutes. After that, soil pH was measured by a pH meter (Sonkir pH meter, New York, USA).

3.4.3 Estimation of soil organic carbon and soil organic matter

For the determination of organic carbon, soil samples were oven-dried at 105 ◦C for 48 h, gently grounded, and passed through a 2-mm sieve. Identifiable plant residues, root materials, and stones were removed during sieving. Soil samples were later crushed to a fine powder using a ball mill grinder. The organic C content (%) in the crushed soil samples was determined using a modified Mebius method (Nelson and Sommers, 1996). Briefly, 0.5 g of soil was digested with 5 ml of 1N K2Cr2O7 and 10 ml of concentrated H2SO4 at 180 ◦C for 5 min, followed by titration of the digests with standardized FeSO4. All analyses were carried out at the laboratory of Soil Research, Soil Resources Development Institute (SRDI), Dinajpur, Bangladesh (www.srdi.gov.bd).
10 grams of air-dried soil was taken and added 20 ml of 1N K2Cr2O7 (potassium dichromate) solution to it. Then, 20 ml of concentrated H2SO4 was added (sulfuric acid) to the soil mixture and shaken well. The mixture was heated on a hot plate until it turns dark green. Then it was allowed to cool and then 200 ml of distilled water was added to it. The absorbance of the mixture could be measured at 600 nm using a spectrophotometer, and the organic matter content could be estimated using a calibration curve.

3.4.4 Estimation of soil total nitrogen (TN)

The Kjeldahl method is divided into three main steps. The method has to be carried out in proper sequence. The steps include digestion, distillation, and titration. In the laboratory 10 grams of air-dried soil was taken and 10 ml of concentrated H2SO4 was added to it. Then, 5 g of K2SO4 (potassium sulfate) was taken with 1 g of CuSO4 (copper sulfate) was amalgamated and shaken well. After shaking, 100 ml of distilled water was added and allowed the mixture to sit for 30 minutes. Then the mixture was filtered by using Whatman filter paper, and the nitrogen content in the filtrate could be estimated using the Kjeldahl method.
3.4.5 Estimation of soil total phosphorus (TP)
Phosphorus content in each sample was determined using the Olsen method to extract the available soil phosphorus (Olsen et al., 1954) and Murphy and Riley method (1962) was used to measure the extracted phosphorus amount. Olsen method was used because the pH of soil samples collection was in the range of 4.4 to 7.1 representing the mild acidic to basic condition. Olsen's method was appropriate and low-cost. 

Olsen’s reagent was made up of sodium bicarbonate and was used for extracting phosphorus

from soils with pH > 6.5. It also works well with calcareous soils. It separated Ca-phosphates, Al-phosphates, and Fe-phosphates in the soil by precipitating Ca as CaCO3. Thus, an extract obtained by adding Olsen’s reagent to soil and filtering the content contains our required phosphorus which is further treated with ammonium molybdate to obtain a blue-colored solution of phosphor–molybdate complex. The intensity of the blue color provides a measure for the concentration of P, in the test solution.

3.4.6 Estimation of soil total Potassium (TK)
Available potassium in soil was determined (ammonium acetate extractable) by flame Photometer (Pansu and Gautheyrou, 2006) Available potassium in soil is extracted using ammonium acetate solution. Ammonium acetate when mixed in soil reacts with potassium compounds in the soil to form potash. The potassium from potash is then detected using flame photometry.

25 ml extracting solution was added to 5 g soil and shaken for 5 min. Filtered the contents and collect the filtrate. Atomized the above extract on a flame photometer and recorded the readings. And determine this formula: 
Available K = R [image: image10.png]x Lolumeof extracted soil sotution
soil weight X
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Where R is the concentration in ppm from the standard curve.

3.5 Statistical analysis

One-way analysis of variance (ANOVA) test, Pearson correlation test, and partial linear regression analyses was conducted to decipher potential regulators of carbon stock of NNP. And Random forest modeling was done in R software to estimate the important variables that contribute to AGC and SOC respectively.
CHAPTER IV

RESULTS

The present investigation was carried out to explore carbon stock and its potential regulators in Nawabgonj National Park. Various data were collected from the study site for the investigation and the final results are discussed in this chapter. The result has been presented and discussed through appropriate tables and figures, and possible interpretations have been given under the following headings:

4.1 Species composition and diversity of NNP

Species richness in NNP ranged from 15-92 number with a mean of 40.60 trees plot-1 (Table 4.1). 

Table 4.1: Descriptive statistics of structural, regulating, and edaphic variables of Nawabgonj National Park 

	Variables
	Minimum
	Maximum
	Mean
	SE Mean

	Species richness
	15.00
	92.00
	40.6000
	3.36978

	Avg. Height (m)
	9.58
	23.74
	15.8863
	0.72481

	Avg. Diameter (cm)
	11.35
	28.38
	17.9496
	0.80646

	AGB (Mgha-1)
	81.56
	428.27
	205.8985
	14.53915

	AGC (Mgha-1)
	40.78
	214.13
	102.9493
	7.26958

	pH
	5.60
	6.65
	5.9877
	0.04536

	SOC (%)
	0.32
	1.40
	0.9013
	0.04121

	SOM (%)
	0.55
	2.41
	1.5493
	0.07090

	TN (%)
	0.03
	0.12
	0.0787
	0.00348

	TP (µg g-1)
	0.80
	8.56
	2.07
	0.33137

	TK (meq 100 g-1 soil)
	0.08
	0.21
	0.123
	0.00599


The average height of the trees of NNP ranged from 9.58-23.74 m with a mean of 15.88 m (Table 4.1). The average DBH of the trees within the quadrat ranged from 11.35-28.38cm with a mean of 17.94 cm (Table 4.1).

The aboveground biomass of NNP ranged from 81.56-428.27 Mg ha-1 with a mean AGB of 205.8985 Mg ha-1 (Table 4.1). In the case of AGC, the mean was 102.9493 Mg ha-1 while the range was 40.78-214.13 Mg ha-1 (Table 4.1). 

4.2 Distribution of diameter and height of Sal tree

4.2.1 Population Structure by Height (m)
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Fig.4.1 Distribution of tree species in different height (m) classes recorded in NNP.

A higher percentage of trees were found in between the 1-5m height range including 133 trees which represent 10.9% of the total plant species (Fig.4.1). In the 5.1-10m range the number of plants was 320 (26.3%) (Fig.4.1). In 10.1-15m range the number of plants was 217 (17.8%) (Fig.4.1). In 15.1-20m range the number of plants was 127 (18.5%) (Fig.4.1). In 20.1-25m range the number of plants was 222 (18.2%) (Fig.4.1). And the lowest number of the plant was 101 in the range of >25m height which represent 8.3% (Fig.4.1) of the total plant species.

4.3.2 Population structure by DBH (cm)
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Fig.4.2 Distribution of tree species in different DBH (cm) classes recorded in NNP.

A percentage of trees were found in between 1-10.01cm range 396 plants lie in this range which represents 32.5% of the total plant species (Fig.4.2). In the 10.011-20.01cm range the number of plants was 437(35.9%) (Fig.4.2). In 20.11-30.01cm range the number of plants was 230 (18.9%) (Fig.4.2). In 30.011-40.01cm range the number of plants was 123 (10.1%) (Fig.4.2). In 40.011-50.01cm range the number of plants was 26 (2.1%) (Fig.4.2). In the range of >50cm the number of plants were 6 which represent 0.5% of the total plant species (Fig.4.2). The highest number of trees were represented in 10.011-20.01cm dbh (cm) and the lowest number of trees were in >50cm dbh (cm).

4.3 Soil physical and chemical properties of NNP

Soil variables such as moisture, pH, OM, SOC, TN, TP, and TK were determined and the data are presented in Table 4.3. 
The soil pH was acidic, ranging from 5.60-6.65, with a mean of 5.98. The SOC ranged from 0.32-1.40%, with a mean of 0.90. In the case of TN, the TN content ranged from 0.03-0.12 % with a mean of 0.07 %. The TP ranged from .80-8.56 µg/g of soil with a mean of 2.07. The TK mean of NNP soil was 0.00599 meq100g-1 soil with a range of 0.08-0.123 meq 100g-1 soil (Table 4.1)

4.4 Relationships among Structural and soil parameters of NNP

Species richness was found to have a strong relationship with AGB (0.857**), tree height (0.521**) (Fig.4.4). Again, species richness was moderately correlated with DBH (0.388*), TN (0.416*) (Fig.4.4). 
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Fig. 4.4. Correlation among different structural and soil parameters of NNP

AGB was found to have a strong relationship with Height (0.610**), DBH (0.473**), SOC (0.526**) (Fig. 4.4). Again, AGB was moderately correlated with TN (0.371*), TN (0.416) (Fig.4.4). AGB was negatively correlated with TP (-0.034) (Fig.4.4).

Height was found to have a strong relationship with Richness (0.521**), AGB (0.610**), DBH 0.629**) (Fig. 4.4). Again, Height was not correlated with SOC (0.170), TN (0.302) (Fig.4.4). Hence, Height was negatively correlated with TP (-0.085) (Fig.4.4).

DBH had a strong relationship with AGB0.473**, Height (0.629**) (Fig. 4.4). And DBH was correlated with Richness (0.388*), and SOC (0.363*). DBH was not correlated with TN (0.334), TP (0.084), TK (0.294).

4.5 Structural and soil properties explaining carbon stock

Structural and soil properties explained a substantial amount of variation in the AGC and SOC (Fig. 4.4 and Fig. 4.5).  The results from PLR analysis shows that species richness significantly (P<0.01) explained 15.72% variation of AGC (Fig. 4.4a) while tree height significantly (P<0.01) explained 27.68% variation of AGC (Fig. 4.4b). Again, the DBH significantly (P<0.01) explained 16.18% (Fig. 4.4c) variation of AGC.


[image: image16]
Fig. 4.4 Partial linear regression analysis showing the contribution of potential predictors in explaining the variation of AGC in NNP

TN significantly (P<0.01) explained 15.82% variation of AGC (Fig. 4.4e) respectively.

In the case of SOC, the result of PLR analysis shows that species richness significantly (P>0.01) explained 73.38% (Fig. 4.5a), tree height significantly (P>0.01) explained 37.22%(Fig.4.5b), DBH significantly (P>0.01) explained 22.34% (Fig. 4.5c), AGB significantly (P>0.01) explained 27.68 % (Fig. 4.5d) and TK significantly (P>0.01) explained 17.29% variation in SOC respectively.
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Fig. 4.5 Partial linear regression analysis showing the contribution of potential predictors in explaining the variation of SOC in NNP

TN significantly (P>0.01) explained 13.74% (Fig. 4.5f) and TK significantly (P>0.01) explained 17.29 % of SOC (Fig. 4.5g) variation in SOC respectively.
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Fig.4.6. Random-forest model showing the important variables explaining aboveground carbon content of NNP

Random forest model analysis shows that SOC, DBH, and TK are the major contributors of AGB in NNP. Height was the second most contributor to other variables. Species richness also contributes to AGB production when pH is less contributor than others (Fig.4.6).
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Fig. 4.7 Random forest model showing the important variables explaining soil organic carbon content of NNP

This Random forest model analysis shows that PH is the major contributor to SOC. TK and DBH  also contribute to SOC but the percentage of contribution of SOC is less than AGB. Species richness, height, TP, and soil moisture are important variables contributing to SOC (Fig.4.7).

CHAPTER V
DISCUSSION

5.1 Species composition and diversity in NNP

The present study recorded 1218 individuals of Sal tree species in the Sal forest. The species richness of Sal was higher than other species and few species were found from other species planted under the enrichment plantation program. Margalef index also showed that Sal was a single-dominated plant in NNP. Shannon-Wiener index was a species diversity index that also showed that Sal was a single-dominated plant that was distributed alone among all species.

In this study species richness was highly correlated with AGB. On the other hand, the tropical deciduous forest in India experience frequent, large-scale human disturbances from mining, power generation, grazing, tree felling, and extraction of forest resources (Kumar and Saikia 2020). Disturbance regimes differ greatly among tropical forests as they experience more frequent or smaller-scale disturbances and may account for differences in species richness-AGB relationships in tropical forests (Phillips et al., 1994). In conformity with the present study, positive relationships have been observed between plant diversity/richness and AGB in various forests (Caspersen and Pacala 2001; Erskine et al., 2006; Houle 2007). However, negative (Lugo 1992; Wardle et al., 1997) and no relationships (Vila et al., 2003) between plant diversity/richness and AGB have also been documented in forests. Although results are inconsistent regarding the species richness-AGB relationship in forests, trees grow faster and attain greater biomass in forests (Erskine et al., 2006; Potvin and Gotelli 2008). Therefore, positive relationships may be the most obvious expectation for the species richness-AGB relationship in forests. 

5.2 Tree structural parameters, aboveground biomass, and aboveground carbon content of NNP

In this study, the height and diameter of tree species ranged classified according to Baul et al., (2021) and the distribution of individuals was not uniform among six different height classes. In this study the higher percentage of trees were found in between the 5.1-10 m height range including 320 trees which represent 26.3% of the total plant species (Fig.4.1). And the lowest number of plants was in the range of >25m height which represent 8.3% (Fig.4.1) of the total plant species. The tree species height is lower than the height of the tree species ranging from 1 meter to 35 meters in Ranchi Sal forest, Eastern India (Kumar & Saikia, 2021).  The lowest percentage (3.33%) of species was recorded in the top height class (>20 m) with a density of 21 individuals/ha and the same result (the lowest percentage (17.74%) of species recorded in the top height class) also found in Ranchi Sal Forest studied by Kumar and Saikia (2021). Under Kumar and Saikia (2021) the highest density (134130 individuals ha-1) and maximum percentage of species (51.61%) were recorded in the < 1m height class which is lower than our present study where the lowest percentage (8.3%) of top height class observed in NNP. 

In general, plant height and diameter are one of the most influential factors regulating AGC. Plant height and diameter influence carbon stock mostly Similarly, several studies have shown that most AGC is stored in large-diameter trees (≥50 or ≥70 cm) (Marshall et al., 2012; Bastin et al., 2015; Shirima et al., 2015; Van et al., 2017). On the contrary, Keeling & Phillips (2007), detected a negative diversity-biomass carbon storage relationship in highly productive stands consisting of smaller, lighter-wooded trees. But in this study, a higher percentage of trees were found in between the 10.01-20.011 cm diameter range. Though, trees > 50 cm in diameter contributed 0.5% of AGC (Slik et al., 2013).

In addition, the multiple linear mixed models and piecewise structural equation modeling suggested that maximum DBH was the stronger predictor of AGC storage compared to taxonomic diversity and other forest structural attributes, which aligns with the findings of other studies (Stephenson et al., 2014, Slik et al., 2013). In other studies, Lutz et al., 2018; Ali et al., 2019 also found that 1% of the largest trees override the other 99% of trees in explaining the variation in AGC storage in subtropical forests. Van et al., (2020) also found that trees ≥ 30 cm in diameter accounted for 76% of AGC when studying eco-regional variations of above-ground biomass and stand structure in evergreen broad-leaved forests of Vietnam. We have seen a positive relationship between plant height, and diameter with AGC in this study (Fig. 4.5). But plant height and diameter is not a major contributor to AGB and SOC in this study showed in random forest modeling. (Fig. 4.6 and 4.7).

Field-based AGB estimates are essential for defining forest ecosystems and determining the productivity of tropical forests, despite being time- and money-consuming. (Behera et al., 2017). The AGB and AGC found in this study are similar to the Sal forests of the Himalayas (78–378 Mg ha−1) (Gautam et al., 2011) but lower than the AGB of Sal plantation forest of Meghalaya, Northeast India (Baishya et al., 2009). 

This table was highlighted to compare the present findings of AGB in NNP with other investigations conducted in different forests.

Table.5.1 Distribution of AGB in different Forest of India

	Study area
	AGB (Mg ha-1)
	Source

	Dry deciduous forests (Varanasi, Uttar Pradesh)
	205.5
	Singh (1975)

	Deciduous forests (Udaipur, Rajasthan)
	28.2
	Ranawat and Vyas (1975)

	Tropical dry deciduous forest (Varanasi, Uttar Pradesh)
	64.3
	Singh and Singh (1981)

	Tropical dry deciduous forests, (Chandraprabha, Uttar Pradesh)
	95
	Singh (1989)

	Tectona grandis L.f. plantations (Tarai region, Uttar Pradesh)
	74.6–164
	Negi et al., (1995)

	Shorea-Terminalia forests (Nepal)
	348
	Giril et al., (1999)

	Terai Shorea forests (Nepal)
	330.87
	Giril et al., (1999)

	Tropical dry deciduous teak forests (Satpura plateau, Madhya Pradesh)
	28.1–85.3
	Pande (2005)

	Dry deciduous forests (Madhya Pradesh)
	54.9
	Salunkhe et al., (2016)

	Mixed deciduous forests (Madhya Pradesh)
	44.5
	Salunkhe et al., (2016)

	Tropical moist deciduous (Ranchi, Jharkhand)
	410.69
	Kumar et al., (2020)


We can state that the AGB found in this study is almost similar to the AGB of Dry deciduous forests (Varanasi, Uttar Pradesh) (205.5 Mg ha−1) (Table 5.1). And the AGB found in this study is higher than the AGB of Deciduous forests (Udaipur, Rajasthan) (28.2 Mg ha−1) and Tropical dry deciduous forest (Varanasi, Uttar Pradesh) (64.35 Mg ha−1) also higher than the AGB found in Tropical dry deciduous forests, (Chandraprabha, Uttar Pradesh) (95 Mg ha−1), Tropical dry deciduous teak forests (Satpura plateau, Madhya Pradesh) (28.1–85.3 Mg ha−1), Dry deciduous forests (Madhya Pradesh) (54.9 Mg ha−1), and Mixed deciduous forests (Madhya Pradesh) (44.5 Mg ha−1) (Table 5.1).

The AGB found in this study is lower than the AGB found in Shorea-Terminalia forests (Nepal) (330.87 Mg ha−1) and Terai Shorea forests (Nepal) (330.87 Mg ha−1) and Tropical moist deciduous (Ranchi, Jharkhand) (410.69 Mg ha−1) (Table 5.1).

The AGB found in this study was similar to the present record of AGB within the reported range (150–698 Mg ha−1) of diverse tropical forests of the world (Brown and Lugo 1982; Shrestha et al., 2000; Terakunpisut et al., 2007) and similar with the reported range (28.10–330.87 Mg ha−1) of various tropical deciduous forests of India (Salunkhe et al., 2016; Negi et al., 1995; Singh and Singh 1981; Ranawat and Vyas 1975) (Table 2). The spatial pattern of AGB showed that the maximum studied forests (65%) had very low AGB (20 Mg ha−1) located in the northwest corner of Ranchi in which AGB is also lower than the present study.

In another study conducted in the dry Sal Forest in Ranchi, the total biomass of trees, was 297.04–386.91 t ha–1respectively (Panda et al., 2020), in which total biomass of trees is higher than the present study. The carbon sequestration potential of forests depends on forest type, forest age, basal cover, and density of trees (Terakunpisut et al., 2007). 

Species-wise, AGB ranged from 0.001 to 7074.94 Mg ha−1, and Carbon stock ranged from 0.0005 to 3325.22 Mg C ha−1 in the Sal forests of Ranchi. Out of 103 recorded tree species, S. robusta C.F. Gaertn had the highest AGB, and Carbon stock (7074.94 Mg ha−1and 3325.22 MgCha−1) followed by Madhuca longifolia (J. Koenig ex L.) J.F.Macbr (1875.67 Mg ha−1,881.5649 MgCha−1 respectively), Diospyros melanoxylon Roxb. (1014.12 Mg ha−1, and 476.63 Mg C ha−1), Semecarpus anacardium L. f (221.81 Mg ha−1 and 104.25 Mg C ha−1), Syzygyum cumini (99.80 Mg ha−1and 46.90 Mg C ha−1), and Buchanania cochinchinensis (Lour.) M. R. Almeida (84.43 Mg ha−1 and 39.68 MgC ha−1). Similarly, S. robusta dominated the whole AGB in Sal mixed tropical moist deciduous forest in the upper Gangetic plains adjoining Himalayan foothills in Uttar Pradesh, India (Behera et al., 2017). Species-wise, AGB in the Sal forests of Ranchi is similar to the present study (Table 4.2).

Bohara et al., (2021) stated that among all the tree species, S. robusta individually shared 64.87% of the total AGB, and only three species (S. robusta, M. longifolia, and D. melanoxylon) had AGB>1000 Mg ha−1 and shared 93.40% of the total AGB. Most of the tree species (65 tree species) (63.11%) had AGB 20% of slope (334.75 t ha−1 and 143.60 t ha−1) were recorded in Makwanpur forest. On the other hand, AGB in different regions of Ranchi ranged from 0.90 to 111.74 Mg ha−1, and the highest AGB was recorded in Namkum with 111.74 Mg ha−1 followed by Kanke with 50.56 Mg ha−1, Burmu with 42.85 Mg ha−1, Tamar 40.21 Mg ha−1, and the lowest AGB was recorded in Ormanjhi (0.90 Mg ha−1) (Kumar et al., 2021) which is slightly higher than our present study.

A similar study was conducted in the tropical deciduous forest of the western plateau region of Jharkhand, with a total of 255.24 Mg ha−1 AGB and 119.96 Mg C ha−1 carbon stock (Mishra et al., 2022) which is almost similar to those found in our present study. Tree biomass in forests varies with forest type, species composition, stand age, size class of trees, site conditions, rainfall pattern, edaphic factors, and altitude (Cao et al., 2018; Zhao et al., 2014; Sharma et al., 2011). Similarly, the highest carbon stock was recorded in Namkum with 52.52 Mg C ha−1, followed by Kanke with 23.76 Mg C ha−1, Burmu with 20.14 Mg C ha−1, Tamar with 18.90 Mg C ha−1, Bero 18.50 Mg C ha−1, and the lowest Carbon stock was recorded in Rahe (0.21 Mg C ha−1) which are lowest than our present study. The present study also suggests that anthropogenic disturbance which is an important factor to account for when determining the association between AGC and forest structural and potential attributes.

5.3 Potential Regulators of NNP

SOC had a strong relationship with structural components than the soil properties found in NNP. SOC is the key factor in soil that contributes to soil fertility, and soil sustainability (Datta et al., 2015). The values of pH ranged from 4.8 to 4.9 and it is smaller than the value of pH found where the pH of the soil was both acidic. The amount of OM (0.92) is similar to in the present study and the amount of SOC (2.06%) is higher than in the present study. Ahmed et al., (2015) reported that in Kotbari and Rajeshpur locations during May and December, the value of pH was 4.60 to 5.37 which is smaller, and OM was 0.345 to 3.362% which is slightly similar to the findings of our present study.

In Nanduain and Rajendrapur (Gazipur) in Bhawal National Park (Sal forest) the values of pH ranged from 4.73 to 5.57 which is smaller than our present findings. The amount of OM and SOC ranged from 0.78 to 1.44% which is slightly lower than our present findings. 

In Modhutila and Gazni (Sherpur) forests the amount of pH was found to range from 5.13 to 5.68 which is almost similar to the pH of the present study respectively. The amount of OM and SOC ranged from 0.64 to 0.93% which and 535.19 to 824.31 t ha-1, where OM content is lower and SOC is higher than the present study respectively.

In Modhupur Sal forest the amount of moisture content ranged from 35.30 to 38.78%. The values of pH ranged from 5.4 to 5.43 respectively. The amount of OM and SOC ranged from 0.62 to 1.26% and 541.47 to 1263.53 t ha-1, where pH and SOC are higher and OM content is lower than the findings of the present study. Hoque et al., (2008) noted the moisture content of 23.82% and pH of less than 6 differ every two months in Modhupur Sal forest.  In Rangpur, at Mithapukur EcoPark the mean amount of moisture content, pH, OM, and SOC was found to be 33.54, 5.98, 0.42%, and 348.84 t ha-1 respectively where moisture content pH, SOC is higher than the present study and OM is similar to the present study. 

The values of SOC of 1.09–2.09% were recorded for Q. leucotrichophora of Pauri Garhwal by Gairola et al., (2012) which is higher than the present study. Similarly, Sharma et al., (2010) also observed the SOC in temperate forests of Garhwal Himalaya from 0.9 to 3.8%. Where he revealed that the SOC decreased with an increase in soil depth. This could be due to getting higher inputs of litter at the upper soil surface, which enriches SOC.

The pH range of fertile soil generally ranged between 5.5 and 7.2, which makes the essential elements and nutrients available to the flora. The decomposition of organic matter releases acid into the soil which was responsible for the reduction in pH (Gairola et al., 2012). The pH values in the study areas ranged between the ranges reported by Gairola et al., (2012). And the soil was found acidic in the sites The soil of all the studied sites was slightly acidic, this could be due to the biotic interference in the forest for lopping of branches for fuel and fodder purposes and removal of litter for cattle beds. 

The pH values decline can be recognized as the accumulation and succeeding time-consuming decomposition of organic matter, which releases acids. The forest soil is responsible for low pH might be due to a higher amount of humus (Semwal et al., 2009). The absorption of nutrients is depending on the moisture of the soil (Tale and Ingole, 2015). The decomposition of litter plays a significant role in enhancing soil fertility. Major carbon sinks on earth are the forest soils, because of their higher organic matter contents. The changes happening to soil organic matter can act as sinks or as a source of carbon in the atmosphere (Sheikh et al., 2009). The availability of N depends to a large extent on the amount and properties of organic matter. High soil organic matter was observed in the surface layer with decreased by increasing soil depths (Raina and Gupta, 2009). Similar findings were observed in the present study.

The accessibility of soil N was directly proportional to the amount and properties of organic matter (De Hann, 1977). The values of soil N ranged from 119.22 to 217.38 kg ha-1. Tewari et al., (2016) reported 0.661% of available N in Oak Forest at Nainital, Uttarakhand which is almost similar to TN found in the present study. The values of P across all the sites ranged between 79.85 and 98.04 kg ha-1, which were higher than the values reported by Sharma et al., (2010) i.e., 13.3–21.5 kg ha-1 for Q. leucotrichophora in Garhwal Himalaya which is also higher than the value reported in NNP. Phosphorus in all terrestrial systems is found in the form of organic and inorganic matter, available P does not follow any definite pattern. This could be because of the accumulation of different amounts of minerals on different sites and soil depths. For a balanced nutrient supply, the soil should be slightly acidic in nature (Leskiw, 1998). 

We have done Random Forest Modeling in R software, where Mean square error (MSE) showed us how important the variable is. The increase of MSE would increase the importance of the variables. This analysis tried to find out the important factors that contribute to AGB and SOC. Random forest modeling showed that SOC, DBH, and TK was the major contributor of AGB in NNP. Height was the second most contributor to other variables Species Richness also contributes to AGB production when pH is less contributor than others.

This analysis also showed that pH was the major contributor to SOC. TK also contributes to SOC but the percentage of contribution in SOC was less than DBH. AGB was also an important variable that contribute to SOC (Fig. 4.6 and 4.7).

CHAPTER VI
SUMMARY, CONCLUSION, AND RECOMMENDATIONS

6.1 Summary
This present study explores the carbon stock of NNP and its potential regulators. The findings of this study suggest both the structural and soil parameters are essential in explaining the variation of carbon stock. In NNP, we found Species richness ranged from 15-92 number with a mean of 40 trees/plot The average height of the trees within the quadrant ranged from 9.58-23.74 m with a mean of 15.88 m. The average DBH of the trees within the quadrant ranged from 11.35-28.38 cm with a mean of 17.94 cm the information we gather from the study where we can see the highest number of trees lies in the height range of  5.1-10.0 m and the highest number of trees lies in the diameter range of 10.01-20.011cm and where we find a very small amount of large tree having height >25 m and having diameter >50 cm this gives us clear concept about the human disturbance in NNP i.e. larger trees are cutting randomly. But several studies have shown that most AGC is stored in large-diameter trees (>50 or>70cm). The aboveground biomass of NNP ranged from 81.56-428.27 Mg ha-1 with a mean AGB of 205.89 Mg ha-1. In the case of AGC, the mean was 79.11 Mg ha-1 while the range was 25.5-130.88 Mg ha-1. Soil variables such as moisture, pH, OM, SOC and TN, TP, TK were also determined. In the case of soil's physical and chemical properties, the soil pH was acidic, ranging from 5.60-6.65, with a mean of 5.98. The SOC ranged from 0.32-1.40 %, with a mean of 0.90. In the case of TN, the TN content ranged from 0.03-0.12 % with a mean of 0.07 %. The TP ranged from 80.80-8.56 µg g-1 of soil with a mean of 2.07. The TK mean of NNP soil was 0.123 meq 100 g-1 soil with a range of 0.8-0.21 meq 100 g-1 soil.

Species diversity was found in this study which shows Sal is a single-dominated plant and has a more strong relationship with soil properties than structural properties. On the contrary, SOC had a more strong relationship with structural components than the soil properties. The addition of litter inputs and consequently the supply of nutrients from the soil attributed which show a positive relationship between the other structural (Height and DBH) and soil properties (Soil TN, TP, and TK)  Therefore, maintenance of structural and soil properties might assist in higher carbon stock and biodiverse Sal forest ecosystem. 

6.2 Conclusions

Nawabgonj National Park (Sal forest) has experienced intense human pressure for years, we found the results of the Margalef index and Shannon-Wiener index indicated that Sal is a single-dominated plant in NNP stored a significant amount of carbon contributing substantially to global climate change mitigation through carbon sequestration. 

We also found that forest potential regulators particularly species richness, SOC, height and maximum diameter, TN, TP, and TK had the strongest effect on AGC storage. The present study also suggests that anthropogenic disturbance which is an important factor to account for when determining the association between AGC and forest structural and potential attributes.

6.3 Recommendations

· Protecting the NNP from human disturbance might assist in sustainable sequestration and storage of carbon that can play a significant role to combat climate change.

· Land utilization throughout the forest area should be prohibited.

· Maintenance of structural and soil properties might assist in higher carbon stock and biodiversity of the Sal forest ecosystem.
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APPENDICES

Appendix I: Some pictorial view of research plot during the research
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	Collect soil samples for soil chemical analysis
	
	Measuring the diameter at breast height (DBH)
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Soil moisture content was determined by gravimetrically.
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				14		43		13.6872930991		71.8367570841								4		13		4.1380188439		2.6891247198								3		15		4.7746371276		3.0954537135								11		35		11.1408199643		40.1786014402								22		80		25.4647313471		351.5015046926								25		95.5		30.3985230456		552.5509024883								7		21		6.6844919786		10.3751326868								12		39.8		12.6687038452		55.5946758053								4		18		5.7295645531		5.386932091								12		36.5		11.6182836771		46.2657532452								10		38		12.0957473899		45.2162818796								6		22		7.0028011204		10.4583457005								24		112		35.6506238859		756.4242943352								12		42		13.3689839572		62.3235669094								16		64		20.3717850777		180.9694691372								12		32		10.1858925388		35.0031381199								20		41		13.0506748154		80.6071064716								11		23		7.3211102623		16.5055504711								12		38		12.0957473899		50.3930470283								13		114		36.2872421696		549.9790856312								20		62		19.735166794		193.3551970438								21		89		28.3295136236		428.6884819093								17		67		21.3267125032		206.7938047215								24		85		27.0562770563		421.159435174								24		169		53.7942449707		1816.6881434155								22		69		21.9633307869		256.8840791129								25		71		22.5999490705		294.8273401065								25		185		58.8871912401		2256.6324006235								28		147		46.7914438503		1477.7148118602								12		35		11.1408199643		42.3257889888

				9		29		9.2309651133		23.9138610196								4		15		4.7746371276		3.6487563822								6		19		6.0478736949		7.6550296641								10		29		9.2309651133		25.4649576949								21		68.5		21.8041762159		245.966479031								20		87		27.69289534		396.7917931138								6		21		6.6844919786		9.471924431								9		32.4		10.3132161956		30.2678995137								24		101		32.1492233257		607.2722770296								7		27.5		8.7535014006		18.4138376821								15		58		18.4619302266		141.2866273727								9		41		13.0506748154		49.9649609851								15		27		8.5943468296		27.9799869978								26		78		24.8281130634		368.4035444159								8		43		13.6872930991		51.6533445243								12		33		10.5042016807		37.3618788007								11		36		11.4591291062		42.6548895217								25		58		18.4619302266		192.2265305217								13		36		11.4591291062		47.1436864352								17		47		14.9605296664		97.4895912235								26		122		38.8337153043		951.4118043182								22		92		29.2844410491		472.8925791148								15		54		17.1886936593		121.3909324082								20		44		14.0056022409		93.5783514225								13		30		9.5492742552		32.0438553148								18		35		11.1408199643		54.109221769								25		99		31.512605042		596.4037288969								26		65		20.6900942195		250.4927958569								29		130		41.380188439		1162.0420447606								4		22		7.0028011204		8.2802427329

				5		14		4.4563279857		3.5903377208								4		37		11.777438248		25.3760801464								22		46		14.6422205246		108.9491975208								11		35		11.1408199643		40.1786014402								19		74.2		23.6185383244		274.4577412377								10		30.5		9.7084288261		28.3412770638								7.5		26.5		8.4351922587		17.7220884926								14		32.4		10.3132161956		39.4429736313								26		124		39.470333588		984.8653967568								13		47.5		15.1196842373		84.8918187141								12		40		12.7323656735		56.1894708664								26		186		59.205500382		2335.4911072869								24		118		37.5604787369		845.179247672								23		80		25.4647313471		361.0062209135								9		26		8.2760376878		18.9652249759								24		68		21.645021645		262.5093058337								15		44		14.0056022409		78.6161880319								22		102		32.4675324675		588.8200314612								19		36		11.4591291062		59.3563940083								18		33		10.5042016807		47.7869932239								24		68		21.645021645		262.5093058337								21		74		23.5548764961		289.7295941685								20		84		26.7379679144		368.2816337877								18		69		21.9633307869		227.7523605806								9		40		12.7323656735		47.4031351126								21		32		10.1858925388		49.2307379071								14		42		13.3689839572		68.3403685085								23		72		22.9182582124		288.7605574076								9		39		12.4140565317		44.9134305152								12		36		11.4591291062		44.9316745311

				18		37		11.777438248		60.8489994234								17		61		19.4168576522		169.442319203								8		22		7.0028011204		12.4005248628								6		34		10.8225108225		26.4976431015								23		64.8		20.6264323911		231.0159718416								8		38		12.0957473899		39.6697159937								26		112		35.6506238859		793.3563618443								8		25.6		8.1487140311		17.1079067421								8		24		7.6394194041		14.9161282426								12		34		10.8225108225		39.8026419375								12		35		11.1408199643		42.3257889888								9		33		10.5042016807		31.4724375595								11		20		6.3661828368		12.28294207								18		48		15.2788388083		105.5164501961								18		79		25.1464222052		303.6320095578								12		34		10.8225108225		39.8026419375								10		56		17.825311943		103.3289835736								25		57		18.1436210848		185.2898222165								27		85		27.0562770563		452.1347187819								13		27		8.5943468296		25.6421860487								20		80		25.4647313471		332.0268227018								20		58		18.4619302266		167.879927478								19		98		31.1942959002		495.8633320342								25		131		41.6984975809		1081.41393202								19		126		40.1069518717		847.2910412998								16		65		20.6900942195		187.0312389482								14		37		11.777438248		52.242526407								20		50		15.9154570919		122.6209020369								11		41		13.0506748154		56.2300592534								21		52		16.5520753756		137.233755153

				26		82		26.1013496308		409.5592150935								5		17		5.4112554113		5.426781795								23		101		32.1492233257		592.0602345646								28		107		34.0590781767		752.7339160061								22		64.5		20.5309396486		222.6886012633								10		37		11.777438248		42.7231984922								17		51		16.2337662338		115.9063793673								10		36		11.4591291062		40.3055192559								6		22		7.0028011204		10.4583457005								11		48.5		15.4379933792		80.389650388								13		34.8		11.077158136		43.8758957391								6		26		8.2760376878		14.9331135531								14		28		8.9126559715		28.9685956733								23		78		24.8281130634		342.1400278935								7		45		14.3239113827		52.7388733044								19		32		10.1858925388		46.2914752224								20		47		14.9605296664		107.5798287273								16		38		12.0957473899		59.9269106734								16		44		14.0056022409		81.7331001974								13		37		11.777438248		49.9624339366								21		88		28.0112044818		418.520979801								25		122		38.8337153043		929.4989778245								22		100		31.8309141839		564.5487045534								10		36		11.4591291062		40.3055192559								30		127		40.4252610135		1128.4810666675								19		66		21.0084033613		214.0593927817								14		35		11.1408199643		46.4429332383								10		25		7.957728546		18.5900463384								12		56		17.825311943		114.9214057307								9		31		9.867583397		27.5547466246

				3.5		21		6.6844919786		6.9520990003								5		23		7.3211102623		10.3429187406								8		24		7.6394194041		14.9161282426								5		17		5.4112554113		5.426781795								26		84.5		26.8971224854		436.4605337789								8		25		7.957728546		16.267193337								23		83.5		26.5788133435		395.3223253682								3		20.5		6.5253374077		6.0616092839								10		45		14.3239113827		64.8054630548								17		54		17.1886936593		130.8358147736								10		42.5		13.5281385281		57.3767531375								4		25		7.957728546		10.8958354464								11		22		7.0028011204		15.0245142568								18		44		14.0056022409		87.7707799569								12		36		11.4591291062		44.9316745311								24		95		30.2393684747		533.2345514507								20		36		11.4591291062		61.2508788938								20		54		17.1886936593		144.3082524684								16		27		8.5943468296		29.1077737035								20		61		19.4168576522		186.8068977022								20		63		20.0534759358		200.0236245401								18		66		21.0084033613		207.2425504835								21		90		28.6478227655		438.9863005306								23		110		35.0140056022		709.8332870166								29		50		15.9154570919		153.9008235471								9		22		7.0028011204		13.3079334651								17		48		15.2788388083		101.9351641136								14		28		8.9126559715		28.9685956733								11		31		9.867583397		31.0579830034								26		91		28.9661319073		510.6800995308

				8		31		9.867583397		25.7036267251								5		14		4.4563279857		3.5903377208								8		16		5.0929462694		6.3151151741								10		33		10.5042016807		33.501619904								27.4		95.3		30.3348612172		581.2463723246								23		105.5		33.581614464		649.5219639265								6		32.5		10.3450471098		24.0578953855								14		72.2		22.9819200407		216.1653522608								7		26		8.2760376878		16.3404387471								7		19.5		6.2070282659		8.8642233675								20		50.5		16.0746116628		125.2294541431								8		46		14.6422205246		59.6644651489								10		29		9.2309651133		25.4649576949								20		70		22.2816399287		250.0893249406								17		51		16.2337662338		115.9063793673								8		32		10.1858925388		27.5014436645								9		14		4.4563279857		5.115727559								17.7333333333		60.3333333333		19.2046515576		3531.9020529311								20		93		29.602750191		457.2305019778								8		30		9.5492742552		23.970706036								24		90		28.6478227655		475.4385106308								20		56		17.825311943		155.8573232516								17		73		23.2365673542		248.1377944907								22		91		28.9661319073		462.0427710562								22		60		19.0985485103		191.0761162287								25		34		10.8225108225		62.2975727049								26		78		24.8281130634		368.4035444159								28		134		42.6534250064		1213.668871572								9		25		7.957728546		17.4508888172								24		113		35.9689330278		770.8520497717

				19		93		29.602750191		443.5621078797								11		40		12.7323656735		53.3547764657								7		22.5		7.1619556914		12.0135954829								12		36		11.4591291062		44.9316745311								8		37		11.777438248		37.4756166417								22		79		25.1464222052		342.2468142219								6		23		7.3211102623		11.4972891512								14		75		23.8731856379		234.4278997574								6		26		8.2760376878		14.9331135531								12		43.2		13.7509549274		66.1671662968								9		37		11.777438248		40.149168396								28		95.5		30.3985230456		591.5037172481								9		20		6.3661828368		10.8751143896								20		18		5.7295645531		14.2262217221								23		81		25.7830404889		370.6416482588								9		32		10.1858925388		29.4788164954								10		21		6.6844919786		12.8515453758																						14		21		6.6844919786		15.7808445552								11		34		10.8225108225		37.7811161097								19		72		22.9182582124		257.4679574575								19		70		22.2816399287		242.5238901047								18		58		18.4619302266		157.5568369614								18		33		10.5042016807		47.7869932239								26		56		17.825311943		182.816181955								14		37		11.777438248		52.242526407								14		39		12.4140565317		58.4061850421								11		34		10.8225108225		37.7811161097								10		29		9.2309651133		25.4649576949								20		78		24.8281130634		314.6489583248

				26.5		106		33.7407690349		713.9277901482								6		38		12.0957473899		33.6299294542								8		36		11.4591291062		35.3483577474								7		41		13.0506748154		43.2048811036								27.4		82.6		26.2923351159		429.3302951061								8		36		11.4591291062		35.3483577474								20		62.8		19.9898141075		198.6803153285								30		109		34.6956964604		816.0273874155								7		27		8.5943468296		17.707962605								11		28		8.9126559715		25.0312012327								8		27.5		8.7535014006		19.9200400514								27		108		34.3773873186		751.1761472731								24		115		36.6055513114		800.1446493094								21		77		24.5098039216		315.2135550567								17		62		19.735166794		175.392672917								14		32		10.1858925388		38.4198137784								11		19		6.0478736949		11.0214448823																						20		36		11.4591291062		61.2508788938								9		34		10.8225108225		33.5359512105								26		130		41.380188439		1088.939252218								25		104		33.1041507512		662.1557399263								24		120		38.1970970206		875.9350694717								22		48		15.2788388083		119.199223302								26		60		19.0985485103		211.5030954017								18		72		22.9182582124		249.2973058521								26		83		26.4196587726		420.2105923799								19.5294117647		67.7058823529		21.5514013092		6940.0481820036								26		117		37.2421695951		870.4705931835								8		46		14.6422205246		59.6644651489

				10		28		8.9126559715		23.638264221								6		37		11.777438248		31.7607753547								3		27.5		8.7535014006		11.4424507259								3		8		2.5464731347		0.8078900852								22.5		65		20.6900942195		229.455936946								17		43.5		13.84644767		82.7565699574								9		36.5		11.6182836771		39.0026994371								1.5		13.4		4.2653425006		1.6707666541								6		31		9.867583397		21.7446299448								9		35		11.1408199643		35.6696924989								8		30.5		9.7084288261		24.8290757851								5		18.6		5.9205500382		6.5733468118								13		27		8.5943468296		25.6421860487								20		56		17.825311943		155.8573232516								7		21		6.6844919786		10.3751326868								17		35		11.1408199643		52.253789403								7		27		8.5943468296		17.707962605																						18		49		15.5971479501		110.2246535183								7		34		10.8225108225		28.9529508092								24		98		31.1942959002		569.6122236688								20		65		20.6900942195		213.7219791535								20		66		21.0084033613		220.7524565818								29		64		20.3717850777		259.1182632692								9		27		8.5943468296		20.5469084617								16		47		14.9605296664		93.9908978259								20		56		17.825311943		155.8573232516																						8		34		10.8225108225		31.2931153561								12		26		8.2760376878		22.5519550656

				10		20.5		6.5253374077		12.2127699086								12		44		14.0056022409		68.7978733159								27		108		34.3773873186		751.1761472731								3		19		6.0478736949		5.1458034621								21		62.5		19.8943213649		202.5462366652								21		63		20.0534759358		205.9937299104								18.5		81		25.7830404889		325.4546475473								6		25		7.957728546		13.7342966529								9		33		10.5042016807		31.4724375595								18		51		16.2337662338		119.9694618282								9		29		9.2309651133		23.9138610196								6		21.5		6.8436465495		9.9585946412								17		48		15.2788388083		101.9351641136								20		53		16.8703845174		138.7105329786								6		21		6.6844919786		9.471924431								28		70		22.2816399287		306.5027049593								8		18		5.7295645531		8.103630845																						25		54		17.1886936593		165.2882945187								17		64		20.3717850777		187.6224622999								24		84		26.7379679144		410.7230725251								25		101		32.1492233257		622.2649565851								19		102		32.4675324675		539.9566288123								20		50		15.9154570919		122.6209020369								20		45		14.3239113827		98.130569075								15		49		15.5971479501		98.7708717755								10		23		7.3211102623		15.580429534																						12		40		12.7323656735		56.1894708664								28		121		38.5154061625		977.150245005

				4		15		4.7746371276		3.6487563822								4		22		7.0028011204		8.2802427329								14.5		58.5		18.6210847976		141.0189251531								15		44		14.0056022409		78.6161880319								23		96		30.5576776165		531.5327245319								21		87		27.69289534		408.4835684884								3.5		19		6.0478736949		5.6070972102								4.5		27.4		8.7216704864		14.1726720139								30		119.1		37.910618793		984.7188899051								8		26		8.2760376878		17.6809652253								12		37		11.777438248		47.620646604								9.5		49		15.5971479501		75.4185128889								24		115		36.6055513114		800.1446493094								26		80		25.4647313471		388.6919242591								11		43		13.6872930991		62.223203744								18		53		16.8703845174		130.1542246469								16.3		53.05		16.8862999745		4150.3758429005																						12		42		13.3689839572		62.3235669094								4		15		4.7746371276		3.6487563822								25		88		28.0112044818		464.5587640178								24		64		20.3717850777		230.9024843059								16		70		22.2816399287		218.9462175835								20		78		24.8281130634		314.6489583248								16		41		13.0506748154		70.3814736224								7		28		8.9126559715		19.1345149529								27		71		22.5999490705		308.9232830193																						26		130		41.380188439		1088.939252218								5		22		7.0028011204		9.4056528816

				5		17.5		5.5704099822		5.7724498707								4		28		8.9126559715		13.9042858427								13		34		10.8225108225		41.7666022705								9		31		9.867583397		27.5547466246								21.1571428571		75.4		24.0005092946		7158.1480919047								11		29.5		9.3901196842		27.9581791479								9		27.25		8.6739241151		20.9528980438								24		99.3		31.6080977846		585.7737852119								25		87.1		27.7247262541		454.544062458								17		48		15.2788388083		101.9351641136								8.2		27		8.5943468296		19.440200229								17		96		30.5576776165		444.5399948773								23		109		34.6956964604		696.1835497554								18		44		14.0056022409		87.7707799569								10		54		17.1886936593		95.607811299								17		47		14.9605296664		97.4895912235																																				21		69		21.9633307869		249.7876503825								20		73		23.2365673542		273.3750494697								24		92		29.2844410491		498.1332713841								23		79		25.1464222052		351.505763725								20		87		27.69289534		396.7917931138								18		47		14.9605296664		100.9172884228								24		56		17.825311943		174.0989317434								18		46		14.6422205246		96.4268433236								17		37		11.777438248		58.7659942722																						20		89		28.3295136236		416.4301138441								13		35		11.1408199643		44.411861315

				4		18		5.7295645531		5.386932091								6		28		8.9126559715		17.4931902295								5		18		5.7295645531		6.1295812315								6		30		9.5492742552		20.2721880782																						8		31		9.867583397		25.7036267251								1.5		8		2.5464731347		0.545275088								30		140		44.5632798574		1387.9102443813								3.5		20.5		6.5253374077		6.6011516984								6		24		7.6394194041		12.5891457869								8		22.2		7.0664629488		12.6409622249								3		16		5.0929462694		3.5555395851								16		50		15.9154570919		107.1635679338								21		58		18.4619302266		172.9056224739								14		83		26.4196587726		291.010135595								22		91		28.9661319073		462.0427710562																																				14		25		7.957728546		22.800570993								18		62		19.735166794		181.4942998174								20		70		22.2816399287		250.0893249406								24		71		22.5999490705		287.6318516506								20		96		30.5576776165		489.1709507057								19		40		12.7323656735		74.1514189318								12		30		9.5492742552		30.5302416061								20		46		14.6422205246		102.7976126446								11		31		9.867583397		31.0579830034																						22		107		34.0590781767		651.8920864539								18		41		13.0506748154		75.5936576102

				4		17		5.4112554113		4.7671108124								7		27		8.5943468296		17.707962605								6		37		11.777438248		31.7607753547								7		33		10.5042016807		27.1649664181																						8		34		10.8225108225		31.2931153561								1.8		22.1		7.0346320346		5.4717922291								5		33.3		10.5996944232		22.8581276982								3.5		23		7.3211102623		8.4551343691								7		33		10.5042016807		27.1649664181								8		42.2		13.4326457856		49.6216375944								9.5		40.2		12.7960275019		49.4526156664								12		19		6.0478736949		11.6237386901								23		71		22.5999490705		280.3307217334								17		82		26.1013496308		317.7560416251								9		36		11.4591291062		37.8739904564																																				24		40		12.7323656735		85.5629499813								11		87		27.69289534		280.1700865484								25		93		29.602750191		522.3172600068								15		79		25.1464222052		272.6797943048								21		91		28.9661319073		449.4146597496								18		29		9.2309651133		36.3819606374								13		29		9.2309651133		29.8258311659								23		44		14.0056022409		101.9226888035								11		24		7.6394194041		18.0607028819																						7		23		7.3211102623		12.5883374755								17		89		28.3295136236		378.3058461319

				12		32		10.1858925388		35.0031381199								3		27		8.5943468296		10.9960835293								7.5		25		7.957728546		15.6564181173								3		29		9.2309651133		12.84025246																						21		82		26.1013496308		360.2398552607								6		23.2		7.3847720907		11.7114150915								8		46.3		14.7377132671		60.4998256562								10		32		10.1858925388		31.3822409764								10		37		11.777438248		42.7231984922								8.5		35.5		11.2999745353		35.5486185055								9		38.5		12.2549019608		43.6955291878								20		57		18.1436210848		161.8092836914								20		47		14.9605296664		107.5798287273								22		145		46.1548255666		1245.3890089025								17		75		23.8731856379		262.8156805175																																				18		102		32.4675324675		523.0865171185								13.5833333333		49.7083333333		15.8226169256		3262.552620579								25		102		32.4675324675		635.4151415976								25		114		36.2872421696		804.7184551952								24		110		35.0140056022		728.0048683655								18.875		61.7916666667		19.6688523894		6598.7052045916								17		45		14.3239113827		88.9137862333								21		63		20.0534759358		205.9937299104								26		88		28.0112044818		475.6548335188																						22		100		31.8309141839		564.5487045534								21		75		23.8731856379		298.0971729663

				5		14		4.4563279857		3.5903377208								11		31		9.867583397		31.0579830034								18.5		54		17.1886936593		137.6673223055								22		82		26.1013496308		370.4059956158																						22		99		31.512605042		552.6173837684								3		13.5		4.2971734148		2.4694603787								6		26.5		8.4351922587		15.5527605864								2		17.3		5.5067481538		3.3795480792								12		47		14.9605296664		79.1525943701								2.2		21.5		6.8436465495		5.6984299604								6		24.5		7.798573975		13.1550359946								15		27		8.5943468296		27.9799869978								23		71		22.5999490705		280.3307217334								10		45		14.3239113827		64.8054630548								19		60		19.0985485103		174.8901857752																																				11		33		10.5042016807		35.4620875065																						26		117		37.2421695951		870.4705931835								24		90		28.6478227655		475.4385106308								19		81		25.7830404889		330.650724983																						29		122		38.8337153043		1015.454938066								12		36		11.4591291062		44.9316745311								26		61		19.4168576522		219.0216783162																						9		23		7.3211102623		14.622656817								20		107		34.0590781767		616.2113178306

				6		15.5		4.9337916985		4.9668604413								5		24		7.6394194041		11.3282570174								25.5		98		31.1942959002		590.6583957158								3		14		4.4563279857		2.6696488125																						17		57		18.1436210848		146.731531804								4.5		14		4.4563279857		3.3739663965								5		20		6.3661828368		7.673812831								10		31.5		10.0267379679		30.3502168685								20		63		20.0534759358		200.0236245401								4.5		19		6.0478736949		6.4707552524								8		35.5		11.2999745353		34.3096967319								17		31		9.867583397		40.4378702344								14		51		16.2337662338		103.1835347564								14		72		22.9182582124		214.8912170217								18		43		13.6872930991		83.6044876868																																				16		33		10.5042016807		44.4698903064																						24		83		26.4196587726		400.4259667893								25		94		29.9210593328		534.3020193615								20		97		30.8759867583		500.0741798837																						19.7307692308		62.3461538462		19.8453507277		8257.0419123639								25		49		15.5971479501		134.6278694186								14		30		9.5492742552		33.5174902779																						29		138		43.9266615737		1319.2113351737								26		135		42.9717341482		1179.9445797183

				27		108.5		34.5365418895		758.5748335667								6		23		7.3211102623		11.4972891512								8		22		7.0028011204		12.4005248628								11		38		12.0957473899		47.8452269647																						10		33		10.5042016807		33.501619904								9		31.25		9.9471606825		28.0292625861								11		53		16.8703845174		97.117494855								25		65.5		20.8492487904		248.5859815932								10		38		12.0957473899		45.2162818796								4.8		17.4		5.538579068		5.5679456125								7		35.5		11.2999745353		31.7501275376								13		23		7.3211102623		18.2725876331								7		45		14.3239113827		52.7388733044								7		26		8.2760376878		16.3404387471								7		31		9.867583397		23.7718820719																																				7		22		7.0028011204		11.453181377																						25		109		34.6956964604		731.5852101886								18		58		18.4619302266		157.5568369614								15		67		21.3267125032		191.99671021																																				18		46		14.6422205246		96.4268433236								14		28		8.9126559715		28.9685956733																						16.4074074074		71.4444444444		22.7414198002		10927.5408223813								27		123		39.1520244461		990.0532879007

				4		17		5.4112554113		4.7671108124								22		105		33.422459893		626.2518755948								24		85		27.0562770563		421.159435174								6		23		7.3211102623		11.4972891512																						25		108		34.3773873186		717.4038446919								3.3		13.8		4.3926661574		2.7329534624								6		24.6		7.8304048892		13.2698170042								1.8		21		6.6844919786		4.8917831033								9		24		7.6394194041		16.0035021596								9.5		30.6		9.7402597403		27.6795402389								7		15		4.7746371276		5.0818723008								12		21		6.6844919786		14.3588859798								26		80		25.4647313471		388.6919242591								12		48		15.2788388083		82.7768965195								29		146		46.4731347084		1487.0597486326																																				15		24		7.6394194041		21.8209092818																						24		83		26.4196587726		400.4259667893								19		97		30.8759867583		485.1535185006								14		59		18.7802393685		140.6390957984																																				27		72		22.9182582124		318.1983452991								14		27		8.5943468296		26.8256452888																																				8		35		11.1408199643		33.2876291072

				25		105.5		33.581614464		682.5972347756								4		15		4.7746371276		3.6487563822								15.5		45		14.3239113827		84.0939757243								12		46		14.6422205246		75.61485238																						27		77		24.5098039216		366.7651541699								4.5		24.3		7.7349121467		10.9545243391								25		107		34.0590781767		703.3704247397								6		22.4		7.1301247772		10.8675982908								16		54		17.1886936593		126.1646314047								9		39		12.4140565317		44.9134305152								8		27.2		8.658008658		19.4608072308								19		41		13.0506748154		78.1234394173								9		43		13.6872930991		55.3061661526								10		31		9.867583397		29.3365772007								19		67		21.3267125032		220.9982085557																																				15		28		8.9126559715		30.2137125729																						23		91		28.9661319073		474.4726007632								25		77		24.5098039216		350.0740637187								19.5517241379		83.1379310345		26.4635634818		11157.150476491																																				24		83		26.4196587726		400.4259667893								15		36		11.4591291062		51.3982527137																																				13		41		13.0506748154		62.113554072

				5		19		6.0478736949		6.8784501818								8		22		7.0028011204		12.4005248628								23		82		26.1013496308		380.412292504								8		28.5		9.0718105424		21.492247621																						18		52		16.5520753756		125.0066945646								24		54		17.1886936593		161.2193016111								11		30		9.5492742552		28.9721805662								23		48.7		15.5016552075		126.2829351357								12		45		14.3239113827		72.1633776669								13		55.3		17.6024955437		117.2858860844								25		112		35.6506238859		775.0190529971								16		23		7.3211102623		20.7547747277								25		70		22.2816399287		286.1081225798								13		45		14.3239113827		75.6823767264								16.5		54.5666666667		17.3690688397		6402.2878527862																																				20		70		22.2816399287		250.0893249406																						25		102		32.4675324675		635.4151415976								25		102		32.4675324675		635.4151415976																																																		25		51		16.2337662338		146.4927538777								16		43		13.6872930991		77.8489799174																																				12		43		13.6872930991		65.5180382197

				2.5		22.5		7.1619556914		6.7233651754								9		32		10.1858925388		29.4788164954								19		73		23.2365673542		265.1188377387								14		43		13.6872930991		71.8367570841																						12		46		14.6422205246		75.61485238								3.4		21.7		6.9073083779		7.340979929								10		33.5		10.6633562516		34.5890623332								18		96		30.5576776165		459.6982056445								10		53		16.8703845174		91.8677589414								24		60.9		19.385026738		207.8821982658								12		82		26.1013496308		259.3888730105								23		64		20.3717850777		225.0208146276								24		84		26.7379679144		410.7230725251								12		60		19.0985485103		133.1219116987																																																		22		65		20.6900942195		226.3600738325																						24		89		28.3295136236		464.3022689645								18		50		15.9154570919		115.0422187356																																																		22		42		13.3689839572		89.9069687985								22		60		19.0985485103		191.0761162287																																				20		92		29.2844410491		446.8393868265

				5.5		22		7.0028011204		9.9400276862								4		21		6.6844919786		7.4940135426								5		20		6.3661828368		7.673812831								4		18		5.7295645531		5.386932091																						17.4375		63.796875		20.3071285332		7936.8622516715								8		30.9		9.8357524828		25.5274199728								6		26.6		8.4670231729		15.6783148217								6		21		6.6844919786		9.471924431								10		26		8.2760376878		20.201203382								6.5		26.8		8.5306850013		16.6901168225								9		33		10.5042016807		31.4724375595								16		34		10.8225108225		47.3663139969								19		55		17.5070028011		145.4449917051								12		34		10.8225108225		39.8026419375																																																		17.34375		55.96875		17.8153647823		6786.8710124388																						25		91		28.9661319073		498.7814992196								21.75		82.96875		26.4097116119		13035.1263881776																																																		16		33		10.5042016807		44.4698903064								26		100		31.8309141839		623.7427622638																																				28		128		40.7435701553		1101.1109850149

				8		23		7.3211102623		13.6273741837								4		12		3.8197097021		2.2676404757								5		21		6.6844919786		8.5160805261								7		31.5		10.0267379679		24.5973940823																																				27		130		41.380188439		1113.6185577341								15		79.5		25.3055767762		276.3710727698								6		41		13.0506748154		39.5858141399								6		23.6		7.5120957474		12.1460289492								12		40		12.7323656735		56.1894708664								8		44.7		14.2284186402		56.1166877666								24		112		35.6506238859		756.4242943352								26		91		28.9661319073		510.6800995308								11		39		12.4140565317		50.559938197																																																																														24		85		27.0562770563		421.159435174																																																																24		51		16.2337662338		142.8804197537								12		26		8.2760376878		22.5519550656																																				16.5151515152		64.303030303		20.4682423934		10649.4987111431

				3		20		6.3661828368		5.7472694447								23		108		34.3773873186		682.6752512423								28		112.5		35.8097784568		837.1845507157								4		16		5.0929462694		4.1878646207																																				12		32		10.1858925388		35.0031381199								5		22		7.0028011204		9.4056528816								11		41.5		13.2098293863		57.6979651939								3		19.7		6.2706900942		5.5630305894								12		28.3		9.008148714		26.9828043521								9		43		13.6872930991		55.3061661526								24		67		21.3267125032		254.4056737572								22		78		24.8281130634		333.1235005213								12		45		14.3239113827		72.1633776669																																																																														23		78		24.8281130634		342.1400278935																																																																19.0294117647		50.9411764706		16.2150421666		5111.4437932454								22		52		16.5520753756		141.1711257843

				25		100		31.8309141839		609.2612252199								22		130		41.380188439		986.710442772								17		93		29.602750191		415.4532379528								12		44		14.0056022409		68.7978733159																																				25		181		57.6139546728		2153.7475835801								7		25.8		8.2123758594		16.0739853606								5		22		7.0028011204		9.4056528816								7		26.7		8.4988540871		17.2915239351								11		42		13.3689839572		59.186099086								8		23.5		7.4802648332		14.2639874711								25		68		21.645021645		269.0859904037								13		39		12.4140565317		55.8620893154								12.8857142857		52.8857142857		16.8340063298		5742.9401978362																																																																														23.7428571429		89.1714285714		28.3840809051		17130.7668154824																																																																														23		57		18.1436210848		176.1149245781

				26		93		29.602750191		534.7670833805								6		26.5		8.4351922587		15.5527605864								8		31		9.867583397		25.7036267251								20		84		26.7379679144		368.2816337877																																				3		14		4.4563279857		2.6696488125								7		35		11.1408199643		30.8023230088								7		34.2		10.8861726509		29.3179041342								8		40.2		12.7960275019		44.7335104919								5		21.4		6.8118156353		8.8662109021								8		26.5		8.4351922587		18.4114871922								25		45		14.3239113827		112.4825342574								16		43		13.6872930991		77.8489799174																																																																																																																																																																																18.3888888889		50.9722222222		16.2249243132		6003.429522554

				26		96		30.5576776165		572.007461387								5		29		9.2309651133		16.9886885087								11		97.5		31.0351413293		357.7814893492								22		90		28.6478227655		451.3271608436																																				26		84		26.7379679144		431.0074614811								26		99		31.512605042		610.5852436018								7		40.5		12.8915202445		42.0849137574								12		56.2		17.8889737713		115.7974596028								4.5		25		7.957728546		11.6421714484								10		29.5		9.3901196842		26.4055134089								10		25		7.957728546		18.5900463384								21		59		18.7802393685		179.2773734943

				16		62		19.735166794		169.1651174801								4		15		4.7746371276		3.6487563822								9		35		11.1408199643		35.6696924989								12		53		16.8703845174		102.2067964176																																				21		70		22.2816399287		257.5241069913								20		87		27.69289534		396.7917931138								1.7		17		5.4112554113		2.993345376								5		30.6		9.7402597403		19.0629203773								1.2		20.5		6.5253374077		3.8419808261								11		43		13.6872930991		62.223203744								24		72		22.9182582124		296.2775037268								26		61		19.4168576522		219.0216783162

				2.5		13		4.1380188439		2.0553894675								14		49		15.5971479501		94.7799379413								9		31.5		10.0267379679		28.5081092551								10		33		10.5042016807		33.501619904																																				26		188		59.8421186656		2389.4112925445								5		21		6.6844919786		8.5160805261								2.3		19.4		6.1751973517		4.6638939481								14		59		18.7802393685		140.6390957984								20		60.5		19.2577030812		183.5777079139								8		34		10.8225108225		31.2931153561								9		23		7.3211102623		14.622656817								25		65		20.6900942195		244.5893090728

				25		93.5		29.7619047619		528.2915424492								17		56		17.825311943		141.3251094675								27		101		32.1492233257		651.6372653542								5		23		7.3211102623		10.3429187406																																				23		180		57.2956455309		2027.8281583802								28		97		30.8759867583		611.3647519525								28		104.5		33.2633053221		715.9240374043								4.5		19.9		6.3343519226		7.1434261808								7.5		40		12.7323656735		42.6385055807								12		41.5		13.2098293863		60.758245978								26		118		37.5604787369		886.3518771274								26		74		23.5548764961		329.5551633144

				27		114.5		36.4463967405		850.3809671808								18		77		24.5098039216		287.5241273971								26		91.5		29.1252864782		516.6464815178								15		51		16.2337662338		107.520957365																																				6		20		6.3661828368		8.5376235714								24		68		21.645021645		262.5093058337								17		67		21.3267125032		206.7938047215								3.5		19		6.0478736949		5.6070972102								10		37.7		12.0002546473		44.4604202655								12		40.5		12.8915202445		57.6912376036								5		17		5.4112554113		5.426781795								16		38		12.0957473899		59.9269106734

				24		83		26.4196587726		400.4259667893								4		25		7.957728546		10.8958354464								15		52.5		16.7112299465		114.3438361202								10		28		8.9126559715		23.638264221																																				17		32		10.1858925388		43.2417953593								12		23		7.3211102623		17.4018889728								5		18		5.7295645531		6.1295812315								11		46		14.6422205246		71.8239173508								9		33		10.5042016807		31.4724375595								6		24		7.6394194041		12.5891457869								12		34		10.8225108225		39.8026419375								16		42		13.3689839572		74.0652167555

				10		23		7.3211102623		15.580429534								4.5		16		5.0929462694		4.4841532224								7		20		6.3661828368		9.3537757365								13		38		12.0957473899		52.8684536655																																				18		47		14.9605296664		100.9172884228								13		42		13.3689839572		65.3720422602								4		17		5.4112554113		4.7671108124								25		107		34.0590781767		703.3704247397								20		95		30.2393684747		478.3960696475								8		34		10.8225108225		31.2931153561								10		18		5.7295645531		9.2766170042								20		60.9069767442		19.3872474994		9229.8122747326

				15		33		10.5042016807		42.7573408976								2.5		12		3.8197097021		1.7306322345								15		31		9.867583397		37.4632069798								5		23		7.3211102623		10.3429187406																																				8		30		9.5492742552		23.970706036								14		54		17.1886936593		116.505651311								4.5		16		5.0929462694		4.4841532224								30		120.1		38.2289279348		1002.3406717315								12		52.5		16.7112299465		100.1651007125								15		50.8		16.1701044054		106.628128633								26		35		11.1408199643		67.8464087281

				12		24		7.6394194041		19.0400445249								18		107		34.0590781767		579.273429842								8.2		21		6.6844919786		11.4026270527								25		107		34.0590781767		703.3704247397																																				16		42		13.3689839572		74.0652167555								16		49		15.5971479501		102.670503571								25		92		29.2844410491		510.4771635944								20		64		20.3717850777		206.8124597151								4.4		22.4		7.1301247772		9.0842123206								7		26.7		8.4988540871		17.2915239351								16		51		16.2337662338		111.759214165

				3		17.3		5.5067481538		4.2056212343								6		26		8.2760376878		14.9331135531								14		68		21.645021645		190.2532703793								7		33		10.5042016807		27.1649664181																																				14		31		9.867583397		35.9242703779								9		29		9.2309651133		23.9138610196								17		91		28.9661319073		396.6466714861								12		34		10.8225108225		39.8026419375								9		25.5		8.1168831169		18.1996631104								25		98		31.1942959002		583.6922475697								7		16		5.0929462694		5.8264879919

				20		35.5		11.2999745353		59.4693033939								3.5		19		6.0478736949		5.6070972102								7.5		25		7.957728546		15.6564181173								28		122		38.8337153043		994.3761958787																																				15		48		15.2788388083		94.5439130653								8		21		6.6844919786		11.2351626198								29		135		42.9717341482		1259.0265159618								20		55		17.5070028011		150.0237470783								12		42.5		13.5281385281		63.9101513584								10.9574468085		47.2276595745		15.0329957902		8767.8243266731								5		15		4.7746371276		4.1576226408

				10		79.9		25.4329004329		221.1351895666								3		12		3.8197097021		1.9190466885								13.5		37		11.777438248		51.1098100547								5		24		7.6394194041		11.3282570174																																				20		58		18.4619302266		167.879927478								17		49		15.5971479501		106.486277428								3		15.5		4.9337916985		3.3211837553								9		34		10.8225108225		33.5359512105								8.6		25.9		8.2442067736		18.3073082911																						26		64		20.3717850777		242.4148881442

				13		41		13.0506748154		62.113554072								11		29		9.2309651133		26.9633809656								14		45		14.3239113827		79.1089749913								18		54		17.1886936593		135.4123558488																																				12.5204081633		49.1387755102		15.6413214637		12302.541306498								7		24		7.6394194041		13.7810050982								10		31		9.867583397		29.3365772007								26		66.5		21.1675579323		262.8733485512								16		92		29.2844410491		391.8342128314																						6		26		8.2760376878		14.9331135531

				12.2		34		10.8225108225		40.1998395235								1.5		10		3.1830914184		0.8837634856								26		104		33.1041507512		677.8700556037								11		39		12.4140565317		50.559938197																																																		5		20		6.3661828368		7.673812831								7		31		9.867583397		23.7718820719								18		68		21.645021645		220.8010814421								4		19		6.0478736949		6.0477514489																						8		30		9.5492742552		23.970706036

				12		28		8.9126559715		26.3809080129								20		75		23.8731856379		289.5137075113								21		55		17.5070028011		154.5232440212								11		26		8.2760376878		21.3951251493																																																		24		99		31.512605042		582.0227957265								9		23.2		7.3847720907		14.8935225408								5		17		5.4112554113		5.426781795								9		32.5		10.3450471098		30.4669116385																						25		69		21.9633307869		277.5277659692

				13.1		44		14.0056022409		72.4869679833								8		26		8.2760376878		17.6809652253								7		15		4.7746371276		5.0818723008								13		42		13.3689839572		65.3720422602																																																		22		89		28.3295136236		440.7455230265								14		30.5		9.7084288261		34.7098099398								11.8269230769		41.9942307692		13.3671475583		5078.3362973367								9		26		8.2760376878		18.9652249759																						10		30		9.5492742552		27.3642710838

				12		28		8.9126559715		26.3809080129								16		30		9.5492742552		36.359250037								7.1		19		6.0478736949		8.4600067488								6		21		6.6844919786		9.471924431																																																		5		21		6.6844919786		8.5160805261								7		32		10.1858925388		25.4380515042																						9		23		7.3211102623		14.622656817																						26		57		18.1436210848		189.7804367561

				20		99		31.512605042		522.2665241309								8		20		6.3661828368		10.1308574997								20		67		21.3267125032		227.9041629461								12		36		11.4591291062		44.9316745311																																																		10		33		10.5042016807		33.501619904								7		31.5		10.0267379679		24.5973940823																						3		14		4.4563279857		2.6696488125																						8		43		13.6872930991		51.6533445243

				6		15		4.7746371276		4.632981956								7		18		5.7295645531		7.4794105364								6		21		6.6844919786		9.471924431								10		22		7.0028011204		14.1811167857																																																		4		21		6.6844919786		7.4940135426								571.3		2299.9		732.0791953145		7860.5368730358																						4		24		7.6394194041		9.9807887632																						25		66		21.0084033613		252.6170489333

				8		23		7.3211102623		13.6273741837								21		63		20.0534759358		205.9937299104								8		25		7.957728546		16.267193337								4		25.5		8.1168831169		11.3697078945																																																		12.3928571429		47.5625		15.1395785587		9609.5952032825																																				14		43		13.6872930991		71.8367570841																						24		49		15.5971479501		131.3043005985

				7		21		6.6844919786		10.3751326868								5		15		4.7746371276		4.1576226408								8		24		7.6394194041		14.9161282426								7		40		12.7323656735		40.9807806791																																																																																												11		46		14.6422205246		71.8239173508																						27		70		22.2816399287		299.7936691228

				8.2		25		7.957728546		16.5078214573								5		16.5		5.2521008403		5.0925217655								26		82		26.1013496308		409.5592150935								6		27		8.5943468296		16.1859596887																																																																																												7		27		8.5943468296		17.707962605																						25		55		17.5070028011		171.8210290314

				8		15		4.7746371276		5.5091326597								7		34.5		10.9816653934		29.8699437505								20		79		25.1464222052		323.2756264004								22		82		26.1013496308		370.4059956158																																																																																												6		29		9.2309651133		18.855152827																						12		40		12.7323656735		56.1894708664

				9		13		4.1380188439		4.3748480998								9.5833333333		40.2083333333		12.7986800781		8048.783565976								8		22		7.0028011204		12.4005248628								8		35		11.1408199643		33.2876291072																																																																																												16		49		15.5971479501		102.670503571																						15		32		10.1858925388		40.0638876572

				16.5		46		14.6422205246		91.4853114987																						10		37		11.777438248		42.7231984922								4		13		4.1380188439		2.6891247198																																																																																												4		24		7.6394194041		9.9807887632																						17.2295081967		50.9344262295		16.2128935032		12629.0265732947

				5.3		19		6.0478736949		7.1165114819																						26		117		37.2421695951		870.4705931835								5		18		5.7295645531		6.1295812315																																																																																												7		27		8.5943468296		17.707962605

				17		42		13.3689839572		76.8335050224																						23		90		28.6478227655		463.4742193527								3		13		4.1380188439		2.2776704605																																																																																												8		27		8.5943468296		19.157829861

				4		13		4.1380188439		2.6891247198																						13.0203125		47.0546875		14.9779371976		10667.2050134473								6		22		7.0028011204		10.4583457005																																																																																												7		26		8.2760376878		16.3404387471

				11.9661538462		39.8030769231		12.6696832579		8581.1038097503																																				15		84		26.7379679144		310.7930890004																																																																																												16		46		14.6422205246		89.8037346607

																																														4		16		5.0929462694		4.1878646207																																																																																												7		26		8.2760376878		16.3404387471

																																														22		84		26.7379679144		389.8389127538																																																																																												7		26		8.2760376878		16.3404387471

																																														25		110		35.0140056022		745.914729152																																																																																												15		33		10.5042016807		42.7573408976

																																														6		27		8.5943468296		16.1859596887																																																																																												3		12		3.8197097021		1.9190466885

																																														6		20		6.3661828368		8.5376235714																																																																																												12		46		14.6422205246		75.61485238

																																														12		31		9.867583397		32.726051181																																																																																												10		42		13.3689839572		55.9489869858

																																														8		25		7.957728546		16.267193337																																																																																												9.8805555556		35.6569444444		11.3499313867		3987.0927382589

																																														4		18		5.7295645531		5.386932091

																																														4		23		7.3211102623		9.1090447737

																																														5		22		7.0028011204		9.4056528816

																																														2.5		8		2.5464731347		0.726453742

																																														5		26		8.2760376878		13.4446212053

																																														15		50		15.9154570919		103.0964535781

																																														26		81		25.7830404889		399.0530772172

																																														4		23		7.3211102623		9.1090447737

																																														15		62		19.735166794		162.8012135585

																																														8		30		9.5492742552		23.970706036

																																														6.5		13		4.1380188439		3.5892872683

																																														22		50		15.9154570919		129.9389579347

																																														10		34		10.8225108225		35.6950644448

																																														22		50		15.9154570919		129.9389579347

																																														10.5		38		12.0957473899		46.5415092573

																																														12		34.5		10.9816653934		41.0538951557

																																														4		15		4.7746371276		3.6487563822

																																														28		108		34.3773873186		767.7332362714

																																														6		28		8.9126559715		17.4931902295

																																														10.3641304348		38.9130434783		12.3863774759		9533.6944922259





Sheet8

				Height												1-5m		5-10m		11-15m		16-20m		21-25m		26m				Total tree

		Q1		17		31		9.867583397		40.4378702344						11.0837438424		26.1904761905		17.816091954		18.3908045977		18.3087027915		8.210180624

				8		18		5.7295645531		8.103630845						135		319		217		224		223		100				1218

				16		33		10.5042016807		44.4698903064

				10		23		7.3211102623		15.580429534						5		8		13		17		25		26

				9		24		7.6394194041		16.0035021596						3.5		10		14		16		25		26.5

				7		18		5.7295645531		7.4794105364						4		9		12		18		25		27

				10		30		9.5492742552		27.3642710838						5		7		15		19		24		26

				13		32		10.1858925388		36.7343228745						4		10		12		16		23.5		26

				6		33.5		10.6633562516		25.6702746799						4		6		13		20		22		27

				14		43		13.6872930991		71.8367570841						5		9		12.2		20		22		26.5

				9		29		9.2309651133		23.9138610196						4		8		12		16.5		23		27

				5		14		4.4563279857		3.5903377208						5		10		13.1		17		22		28

				18		37		11.777438248		60.8489994234						2.5		10		12		20		21		27

				26		82		26.1013496308		409.5592150935						5.5		6		12		17		22		26

				3.5		21		6.6844919786		6.9520990003						3		8		14		17		23		26

				8		31		9.867583397		25.7036267251						2.5		10		11		18		25.5		26

				19		93		29.602750191		443.5621078797						3		10		12		18		24		26

				26.5		106		33.7407690349		713.9277901482						5.3		6		11		20		23		28

				10		28		8.9126559715		23.638264221						4		8		14		16		21		28

				10		20.5		6.5253374077		12.2127699086						4		7		11		18		23		26

				4		15		4.7746371276		3.6487563822						4		8.2		15		18.5		22		28

				5		17.5		5.5704099822		5.7724498707						4		8		14.5		19		22		26

				4		18		5.7295645531		5.386932091						5		9		13		17		25		27.4

				4		17		5.4112554113		4.7671108124						5		8		15.5		20		22		27.4

				12		32		10.1858925388		35.0031381199						5		7		11		20		22		27

				5		14		4.4563279857		3.5903377208						4		6		15		17		25		26

				6		15.5		4.9337916985		4.9668604413						4		6		15		20		22		26

				27		108.5		34.5365418895		758.5748335667						3		6		14		18		22		27

				4		17		5.4112554113		4.7671108124						5		6		13.5		17		23		26

				25		105.5		33.581614464		682.5972347756						4		7		14		20		21		26

				5		19		6.0478736949		6.8784501818						4		6		13		20		24		27

				2.5		22.5		7.1619556914		6.7233651754						4		8		11		19		25		30

				5.5		22		7.0028011204		9.9400276862						5		9		11		19		22		30

				8		23		7.3211102623		13.6273741837						4		6		12		20		21		26

				3		20		6.3661828368		5.7472694447						4		6		15		19		23		28

				25		100		31.8309141839		609.2612252199						4.5		8		11		20		22		26

				26		93		29.602750191		534.7670833805						2.5		8		12		19		22.5		30

				26		96		30.5576776165		572.007461387						3.5		7		14		20		21		28

				16		62		19.735166794		169.1651174801						3		7		12		17		23		29

				2.5		13		4.1380188439		2.0553894675						1.5		10		12		17		22		30

				25		93.5		29.7619047619		528.2915424492						5		8		15		18		22		26

				27		114.5		36.4463967405		850.3809671808						5		8		13		17		24		27

				24		83		26.4196587726		400.4259667893						2.5		7		11		20		25		26

				10		23		7.3211102623		15.580429534						2		6		11		18.5		25		26

				15		33		10.5042016807		42.7573408976						5		8		13		17		23		28

				12		24		7.6394194041		19.0400445249						3		8		12		18		22		27

				3		17.3		5.5067481538		4.2056212343						3		8		15		16		21		26

				20		35.5		11.2999745353		59.4693033939						5		7		12		20		21		26

				10		79.9		25.4329004329		221.1351895666						5		8		15		20		21		26

				13		41		13.0506748154		62.113554072						5		6		15		16		22		26

				12.2		34		10.8225108225		40.1998395235						4		7.5		12		17		25		26

				12		28		8.9126559715		26.3809080129						5		8		13		18		25		27

				13.1		44		14.0056022409		72.4869679833						5		8		15		17		23		26

				12		28		8.9126559715		26.3809080129						5		9		11		17		24		26

				20		99		31.512605042		522.2665241309						3		9		12		18		25		26

				6		15		4.7746371276		4.632981956						3		7		11		17		21		26

				8		23		7.3211102623		13.6273741837						3		8.2		12		18		23		26

				7		21		6.6844919786		10.3751326868						3		7.5		12		17		25		26

				8.2		25		7.957728546		16.5078214573						4		7		14		20		25		26

				8		15		4.7746371276		5.5091326597						4		7.1		15		16		24		28

				9		13		4.1380188439		4.3748480998						5		6		13		20		25		28

				16.5		46		14.6422205246		91.4853114987						5		8		12		20		24		29

				5.3		19		6.0478736949		7.1165114819						5		8		14		18		24		27

				17		42		13.3689839572		76.8335050224						4		8		14		17		22		27

				4		13		4.1380188439		2.6891247198						4		10		14		16		24		26

		Q2		26.5		144		45.8365164248		1368.9495455415						5		6		11		20		25		26

				23.5		119		37.8787878788		849.820724029						3		7		11		20		25		26

				12		30		9.5492742552		30.5302416061						4		10		15		20		23		26

				14		65		20.6900942195		172.824778894						4		7		12		16		25		29

				22		110		35.0140056022		691.3849476386						4		10		13		16		25		28

				8		21		6.6844919786		11.2351626198						5		6		14		16		24		26

				7		37		11.777438248		34.6864775399						2.5		10		12		17		25		28

				20		60		19.0985485103		180.378443968						5		7		11		17		25		30

				6		26		8.2760376878		14.9331135531						4		9		11		16		24		29

				4		13		4.1380188439		2.6891247198						4		6		14		20		25		26

				4		15		4.7746371276		3.6487563822						3.5		7		13		17		22		26

				4		37		11.777438248		25.3760801464						1.5		6		13		19		25		29

				17		61		19.4168576522		169.442319203						1.8		8		14		16		24		26

				5		17		5.4112554113		5.426781795						3		7		14		16		24		27

				5		23		7.3211102623		10.3429187406						4.5		10		12		16		24		26

				5		14		4.4563279857		3.5903377208						3.3		10		13		20		24		27

				11		40		12.7323656735		53.3547764657						4.5		7		12		18		23		26

				6		38		12.0957473899		33.6299294542						3.4		6		11		20		23		26

				6		37		11.777438248		31.7607753547						3		10		12		16		24		27

				12		44		14.0056022409		68.7978733159						5		7		11		18		24		26

				4		22		7.0028011204		8.2802427329						3		6		12		18		25		26

				4		28		8.9126559715		13.9042858427						3		8		12		20		25		26

				6		28		8.9126559715		17.4931902295						1.5		6		12		20		24		26

				7		27		8.5943468296		17.707962605						4.5		6		14		20		25		27

				3		27		8.5943468296		10.9960835293						5		6		11		20		25		26

				11		31		9.867583397		31.0579830034						5		8		12		18		24		28

				5		24		7.6394194041		11.3282570174						5		8		13		20		25		28

				6		23		7.3211102623		11.4972891512						5		6.5		14		19		23		29

				22		105		33.422459893		626.2518755948						5		10		13		16		21		26

				4		15		4.7746371276		3.6487563822						5		10.5		15		16		22		26

				8		22		7.0028011204		12.4005248628						4		6		12		16		23		29

				9		32		10.1858925388		29.4788164954						4		8		12		19		23		26

				4		21		6.6844919786		7.4940135426						5		10		13		16		21		27

				4		12		3.8197097021		2.2676404757						3		8		12		18		21		26

				23		108		34.3773873186		682.6752512423						4		10		13		17		23		28

				22		130		41.380188439		986.710442772						3.5		8		12		17		23		26

				6		26.5		8.4351922587		15.5527605864						3.5		8		12		17		25		27

				5		29		9.2309651133		16.9886885087						2		8		11		19		24		28

				4		15		4.7746371276		3.6487563822						1.8		8		12		17		22

				14		49		15.5971479501		94.7799379413						5		10		12		18		21

				17		56		17.825311943		141.3251094675						1.7		6		14		17		25

				18		77		24.5098039216		287.5241273971						2.3		9		11		17		23

				4		25		7.957728546		10.8958354464						5		6		15		19		22

				4.5		16		5.0929462694		4.4841532224						4		6		12		18		23

				2.5		12		3.8197097021		1.7306322345						4.5		8		12		19		24

				18		107		34.0590781767		579.273429842						3		7		11		17		24

				6		26		8.2760376878		14.9331135531						5		6		12		20		24

				3.5		19		6.0478736949		5.6070972102						3		7.5		12		17		24

				3		12		3.8197097021		1.9190466885						5		6		15		17		22

				11		29		9.2309651133		26.9633809656						4.5		6		12		20		25

				1.5		10		3.1830914184		0.8837634856						3.5		9		14		20		25

				20		75		23.8731856379		289.5137075113						5		9		15		20		25

				8		26		8.2760376878		17.6809652253						2.2		6		11		20		24

				16		30		9.5492742552		36.359250037						4.5		9		14		20		25

				8		20		6.3661828368		10.1308574997						4.8		8		11		19		25

				7		18		5.7295645531		7.4794105364						5		6		13		16		22

				21		63		20.0534759358		205.9937299104						4.5		8		12		20		25

				5		15		4.7746371276		4.1576226408						1.2		6		15		20		24

				5		16.5		5.2521008403		5.0925217655						4.4		8		13		20		25

				7		34.5		10.9816653934		29.8699437505						4		6		12		18		25

		Q3		15		47.5		15.1196842373		92.4673228758						3		9		12		19		21

				18		63		20.0534759358		187.7609224532						4		8		12		19		24

				10		31.5		10.0267379679		30.3502168685						4		10		15		16		22

				8		15		4.7746371276		5.5091326597						3		6		11		16		25

				8		22.5		7.1619556914		13.0062372581						5		8		12		20		25

				2.5		15		4.7746371276		2.7968373066						4		6		14		20		24

				2		18		5.7295645531		3.6841730593						5		6		13		18		24

				7		24		7.6394194041		13.7810050982						3		10		13		18		25

				5		16		5.0929462694		4.7696135696						5		6		14		16		24

				3		15		4.7746371276		3.0954537135						5		7		11		20		25

				6		19		6.0478736949		7.6550296641						4		7		14		18		23

				22		46		14.6422205246		108.9491975208						4		9		12		16		24

				8		22		7.0028011204		12.4005248628						5		8		12		18		21

				23		101		32.1492233257		592.0602345646								7		11		18		24

				8		24		7.6394194041		14.9161282426								10		14		19		24

				8		16		5.0929462694		6.3151151741								10		14		17		24

				7		22.5		7.1619556914		12.0135954829								6		12		18		25

				8		36		11.4591291062		35.3483577474								9		13		20		24

				3		27.5		8.7535014006		11.4424507259								8		12		17		25

				27		108		34.3773873186		751.1761472731								8		12		20		25

				14.5		58.5		18.6210847976		141.0189251531								6		11		18		24

				13		34		10.8225108225		41.7666022705								10		12		20		25

				5		18		5.7295645531		6.1295812315								7		15		20		24

				6		37		11.777438248		31.7607753547								6		11		20		23

				7.5		25		7.957728546		15.6564181173								7		12		19		25

				18.5		54		17.1886936593		137.6673223055								6		14		20		24

				25.5		98		31.1942959002		590.6583957158								9		12		20		25

				8		22		7.0028011204		12.4005248628								10		12		20		24

				24		85		27.0562770563		421.159435174								10		12		20		23

				15.5		45		14.3239113827		84.0939757243								6		14		20		24

				23		82		26.1013496308		380.412292504								6		12		20		25

				19		73		23.2365673542		265.1188377387								6		11		18		21

				5		20		6.3661828368		7.673812831								7		15		20		22

				5		21		6.6844919786		8.5160805261								7		11		19		23

				28		112.5		35.8097784568		837.1845507157								10		13		20		21

				17		93		29.602750191		415.4532379528								7		11		18		22

				8		31		9.867583397		25.7036267251								9		15		19		21

				11		97.5		31.0351413293		357.7814893492								7		12		18		25

				9		35		11.1408199643		35.6696924989								7		12		20		25

				9		31.5		10.0267379679		28.5081092551								9		13		20		25

				27		101		32.1492233257		651.6372653542								7		14		20		24

				26		91.5		29.1252864782		516.6464815178								7		12		19		23

				15		52.5		16.7112299465		114.3438361202								7		14		20		24

				7		20		6.3661828368		9.3537757365								7		11		18		25

				15		31		9.867583397		37.4632069798								9		15		17		24

				8.2		21		6.6844919786		11.4026270527								8		15		20		25

				14		68		21.645021645		190.2532703793								6		11		19		25

				7.5		25		7.957728546		15.6564181173								7		12		17		25

				13.5		37		11.777438248		51.1098100547								10		13		18		21

				14		45		14.3239113827		79.1089749913								10		13		20		24

				26		104		33.1041507512		677.8700556037								9		13		19		24

				21		55		17.5070028011		154.5232440212								10		11		16		22

				7		15		4.7746371276		5.0818723008								10		11		20		21

				7.1		19		6.0478736949		8.4600067488								6		15		20		24

				20		67		21.3267125032		227.9041629461								7		15		19		21

				6		21		6.6844919786		9.471924431								8		15		20		24

				8		25		7.957728546		16.267193337								9		14		18		22

				8		24		7.6394194041		14.9161282426								8		15		16		24

				26		82		26.1013496308		409.5592150935								7		13		20		22

				20		79		25.1464222052		323.2756264004								9		13		18		24

				8		22		7.0028011204		12.4005248628								8		14		18		25

				10		37		11.777438248		42.7231984922								10		13		20		23

				26		117		37.2421695951		870.4705931835								10		12		20		22

				23		90		28.6478227655		463.4742193527								9		13		18		22

		Q4		6		21		6.6844919786		9.471924431								8		14		19		23

				7		26		8.2760376878		16.3404387471								8		15		18		24

				17		76		24.1914947797		270.3238148985								9		12		20		22

				4		19		6.0478736949		6.0477514489								8.2		11		16		24

				5		22		7.0028011204		9.4056528816								8		15		19		24

				10		37		11.777438248		42.7231984922								8		15		20		25

				5		20		6.3661828368		7.673812831								8.5		14		16		22

				7		29		9.2309651133		20.6204534366								9.5		14		17		21

				13		50		15.9154570919		94.6676330618								9		14		18		25

				11		35		11.1408199643		40.1786014402								6.5		14		18		23

				10		29		9.2309651133		25.4649576949								7.5		11		16		21

				11		35		11.1408199643		40.1786014402								10		11		19		25

				6		34		10.8225108225		26.4976431015								9		14		18		24

				28		107		34.0590781767		752.7339160061								9		14		16		25

				5		17		5.4112554113		5.426781795								8.6		14		18		22

				10		33		10.5042016807		33.501619904								9		15		20		24

				12		36		11.4591291062		44.9316745311								9		12		18		25

				7		41		13.0506748154		43.2048811036								9		11		16		22

				3		8		2.5464731347		0.8078900852								7		14		19		23

				3		19		6.0478736949		5.1458034621								6		11		17		22

				15		44		14.0056022409		78.6161880319								7		11		20		25

				9		31		9.867583397		27.5547466246								8		12		17		25

				6		30		9.5492742552		20.2721880782								7		11		16		22

				7		33		10.5042016807		27.1649664181								7		12		20		22

				3		29		9.2309651133		12.84025246								7		12		17		23

				22		82		26.1013496308		370.4059956158								10		12		20		25

				3		14		4.4563279857		2.6696488125								7		12		16		23

				11		38		12.0957473899		47.8452269647								7		12		20		24

				6		23		7.3211102623		11.4972891512								6		13		18		24

				12		46		14.6422205246		75.61485238								9		13		20		22

				8		28.5		9.0718105424		21.492247621								7		12		18		22

				14		43		13.6872930991		71.8367570841								10				20		22

				4		18		5.7295645531		5.386932091								6				20		22

				7		31.5		10.0267379679		24.5973940823								9				20		22

				4		16		5.0929462694		4.1878646207								9				18		21

				12		44		14.0056022409		68.7978733159								6				17		24

				20		84		26.7379679144		368.2816337877								8				20		21

				22		90		28.6478227655		451.3271608436								6				20

				12		53		16.8703845174		102.2067964176								9.5

				10		33		10.5042016807		33.501619904								9.5

				5		23		7.3211102623		10.3429187406								9

				15		51		16.2337662338		107.520957365								6

				10		28		8.9126559715		23.638264221								8

				13		38		12.0957473899		52.8684536655								7

				5		23		7.3211102623		10.3429187406								7

				25		107		34.0590781767		703.3704247397								8

				7		33		10.5042016807		27.1649664181								9

				28		122		38.8337153043		994.3761958787								8

				5		24		7.6394194041		11.3282570174								9

				18		54		17.1886936593		135.4123558488								8

				11		39		12.4140565317		50.559938197								8

				11		26		8.2760376878		21.3951251493								10

				13		42		13.3689839572		65.3720422602								8

				6		21		6.6844919786		9.471924431								6

				12		36		11.4591291062		44.9316745311								8

				10		22		7.0028011204		14.1811167857								7

				4		25.5		8.1168831169		11.3697078945								10

				7		40		12.7323656735		40.9807806791								10

				6		27		8.5943468296		16.1859596887								10

				22		82		26.1013496308		370.4059956158								9

				8		35		11.1408199643		33.2876291072								10

				4		13		4.1380188439		2.6891247198								9

				5		18		5.7295645531		6.1295812315								10

				3		13		4.1380188439		2.2776704605								7

				6		22		7.0028011204		10.4583457005								6

				15		84		26.7379679144		310.7930890004								8

				4		16		5.0929462694		4.1878646207								10

				22		84		26.7379679144		389.8389127538								8

				25		110		35.0140056022		745.914729152								7

				6		27		8.5943468296		16.1859596887								9

				6		20		6.3661828368		8.5376235714								6

				12		31		9.867583397		32.726051181								7

				8		25		7.957728546		16.267193337								8

				4		18		5.7295645531		5.386932091								9

				4		23		7.3211102623		9.1090447737								7

				5		22		7.0028011204		9.4056528816								7

				2.5		8		2.5464731347		0.726453742								6

				5		26		8.2760376878		13.4446212053								10

				15		50		15.9154570919		103.0964535781								10

				26		81		25.7830404889		399.0530772172								7

				4		23		7.3211102623		9.1090447737								10

				15		62		19.735166794		162.8012135585								9

				8		30		9.5492742552		23.970706036								9

				6.5		13		4.1380188439		3.5892872683								8

				22		50		15.9154570919		129.9389579347								9

				10		34		10.8225108225		35.6950644448								9

				22		50		15.9154570919		129.9389579347								7

				10.5		38		12.0957473899		46.5415092573								10

				12		34.5		10.9816653934		41.0538951557								9

				4		15		4.7746371276		3.6487563822								10

				28		108		34.3773873186		767.7332362714								7

				6		28		8.9126559715		17.4931902295								8

		Q5		23		94		29.9210593328		508.2941325632								10

				17		42.5		13.5281385281		78.7819139575								10

				20		81		25.7830404889		340.9027858421								6

				21		65.5		20.8492487904		223.6961403006								7

				20		83.5		26.5788133435		363.6400972458								7

				13		43		13.6872930991		68.7194650071								9

				24		115		36.6055513114		800.1446493094								6

				25		107		34.0590781767		703.3704247397								8

				19		77		24.5098039216		296.9204688786								9

				22		80		25.4647313471		351.5015046926								7

				21		68.5		21.8041762159		245.966479031								10

				19		74.2		23.6185383244		274.4577412377								7

				23		64.8		20.6264323911		231.0159718416								10

				22		64.5		20.5309396486		222.6886012633								7

				26		84.5		26.8971224854		436.4605337789								9

				27.4		95.3		30.3348612172		581.2463723246								9

				8		37		11.777438248		37.4756166417								9

				27.4		82.6		26.2923351159		429.3302951061								8

				22.5		65		20.6900942195		229.455936946								9

				21		62.5		19.8943213649		202.5462366652								9

				23		96		30.5576776165		531.5327245319								7

		Q6		20		71.5		22.7591036415		261.5941808033								9

				22		87		27.69289534		419.9832545652								10

				22		77.5		24.6689584925		328.6110327038								10

				15		78		24.8281130634		265.3769406329								9

				19		48.5		15.4379933792		111.4460567053								9

				24		77.5		24.6689584925		346.2700970767								8

				20		65		20.6900942195		213.7219791535								7

				25		87		27.69289534		453.4384848381								9

				19		74		23.5548764961		272.8892826795								9

				25		95.5		30.3985230456		552.5509024883								10

				20		87		27.69289534		396.7917931138								8

				10		30.5		9.7084288261		28.3412770638								7

				8		38		12.0957473899		39.6697159937								9

				10		37		11.777438248		42.7231984922								7

				8		25		7.957728546		16.267193337								8

				23		105.5		33.581614464		649.5219639265								9

				22		79		25.1464222052		342.2468142219								10

				8		36		11.4591291062		35.3483577474								9

				17		43.5		13.84644767		82.7565699574								8

				21		63		20.0534759358		205.9937299104								8

				21		87		27.69289534		408.4835684884

				11		29.5		9.3901196842		27.9581791479

				8		31		9.867583397		25.7036267251

				8		34		10.8225108225		31.2931153561

				21		82		26.1013496308		360.2398552607

				22		99		31.512605042		552.6173837684

				17		57		18.1436210848		146.731531804

				10		33		10.5042016807		33.501619904

				25		108		34.3773873186		717.4038446919

				27		77		24.5098039216		366.7651541699

				18		52		16.5520753756		125.0066945646

				12		46		14.6422205246		75.61485238

		Q7		25		93		29.602750191		522.3172600068

				6		16		5.0929462694		5.3131566211

				9		33.5		10.6633562516		32.4954367263

				6		23.5		7.4802648332		12.036579281

				6		16.5		5.2521008403		5.6719312721

				11		31		9.867583397		31.0579830034

				26		81.5		25.9421950598		404.2880070854

				8		22		7.0028011204		12.4005248628

				12		50		15.9154570919		90.2863335508

				7		21		6.6844919786		10.3751326868

				6		21		6.6844919786		9.471924431

				7.5		26.5		8.4351922587		17.7220884926

				26		112		35.6506238859		793.3563618443

				17		51		16.2337662338		115.9063793673

				23		83.5		26.5788133435		395.3223253682

				6		32.5		10.3450471098		24.0578953855

				6		23		7.3211102623		11.4972891512

				20		62.8		19.9898141075		198.6803153285

				9		36.5		11.6182836771		39.0026994371

				18.5		81		25.7830404889		325.4546475473

				3.5		19		6.0478736949		5.6070972102

				9		27.25		8.6739241151		20.9528980438

				1.5		8		2.5464731347		0.545275088

				1.8		22.1		7.0346320346		5.4717922291

				6		23.2		7.3847720907		11.7114150915

				3		13.5		4.2971734148		2.4694603787

				4.5		14		4.4563279857		3.3739663965

				9		31.25		9.9471606825		28.0292625861

				3.3		13.8		4.3926661574		2.7329534624

				4.5		24.3		7.7349121467		10.9545243391

				24		54		17.1886936593		161.2193016111

				3.4		21.7		6.9073083779		7.340979929

				8		30.9		9.8357524828		25.5274199728

				27		130		41.380188439		1113.6185577341

				12		32		10.1858925388		35.0031381199

				25		181		57.6139546728		2153.7475835801

				3		14		4.4563279857		2.6696488125

				26		84		26.7379679144		431.0074614811

				21		70		22.2816399287		257.5241069913

				26		188		59.8421186656		2389.4112925445

				23		180		57.2956455309		2027.8281583802

				6		20		6.3661828368		8.5376235714

				17		32		10.1858925388		43.2417953593

				18		47		14.9605296664		100.9172884228

				8		30		9.5492742552		23.970706036

				16		42		13.3689839572		74.0652167555

				14		31		9.867583397		35.9242703779

				15		48		15.2788388083		94.5439130653

				20		58		18.4619302266		167.879927478

		Q8		25		80.5		25.623885918		384.6375470954

				6		22		7.0028011204		10.4583457005

				8		39.1		12.4458874459		42.1607902253

				5		17.5		5.5704099822		5.7724498707

				3		18.5		5.888719124		4.8585796445

				6		25.5		8.1168831169		14.326973954

				25		77.3		24.6052966641		352.9689315301

				27		92		29.2844410491		534.6597264341

				13		34		10.8225108225		41.7666022705

				12		39.8		12.6687038452		55.5946758053

				9		32.4		10.3132161956		30.2678995137

				14		32.4		10.3132161956		39.4429736313

				8		25.6		8.1487140311		17.1079067421

				10		36		11.4591291062		40.3055192559

				3		20.5		6.5253374077		6.0616092839

				14		72.2		22.9819200407		216.1653522608

				14		75		23.8731856379		234.4278997574

				30		109		34.6956964604		816.0273874155

				1.5		13.4		4.2653425006		1.6707666541

				6		25		7.957728546		13.7342966529

				4.5		27.4		8.7216704864		14.1726720139

				24		99.3		31.6080977846		585.7737852119

				30		140		44.5632798574		1387.9102443813

				5		33.3		10.5996944232		22.8581276982

				8		46.3		14.7377132671		60.4998256562

				6		26.5		8.4351922587		15.5527605864

				5		20		6.3661828368		7.673812831

				11		53		16.8703845174		97.117494855

				6		24.6		7.8304048892		13.2698170042

				25		107		34.0590781767		703.3704247397

				11		30		9.5492742552		28.9721805662

				10		33.5		10.6633562516		34.5890623332

				6		26.6		8.4670231729		15.6783148217

				15		79.5		25.3055767762		276.3710727698

				5		22		7.0028011204		9.4056528816

				7		25.8		8.2123758594		16.0739853606

				7		35		11.1408199643		30.8023230088

				26		99		31.512605042		610.5852436018

				20		87		27.69289534		396.7917931138

				5		21		6.6844919786		8.5160805261

				28		97		30.8759867583		611.3647519525

				24		68		21.645021645		262.5093058337

				12		23		7.3211102623		17.4018889728

				13		42		13.3689839572		65.3720422602

				14		54		17.1886936593		116.505651311

				16		49		15.5971479501		102.670503571

				9		29		9.2309651133		23.9138610196

				8		21		6.6844919786		11.2351626198

				17		49		15.5971479501		106.486277428

				7		24		7.6394194041		13.7810050982

				5		20		6.3661828368		7.673812831

				24		99		31.512605042		582.0227957265

				22		89		28.3295136236		440.7455230265

				5		21		6.6844919786		8.5160805261

				10		33		10.5042016807		33.501619904

				4		21		6.6844919786		7.4940135426

		Q9		10		28		8.9126559715		23.638264221

				6		26		8.2760376878		14.9331135531

				4		19		6.0478736949		6.0477514489

				12		40		12.7323656735		56.1894708664

				11		43		13.6872930991		62.223203744

				9		41		13.0506748154		49.9649609851

				8		23		7.3211102623		13.6273741837

				5		22		7.0028011204		9.4056528816

				3		25		7.957728546		9.3073343534

				4		18		5.7295645531		5.386932091

				24		101		32.1492233257		607.2722770296

				26		124		39.470333588		984.8653967568

				8		24		7.6394194041		14.9161282426

				6		22		7.0028011204		10.4583457005

				10		45		14.3239113827		64.8054630548

				7		26		8.2760376878		16.3404387471

				6		26		8.2760376878		14.9331135531

				7		27		8.5943468296		17.707962605

				6		31		9.867583397		21.7446299448

				9		33		10.5042016807		31.4724375595

				30		119.1		37.910618793		984.7188899051

				25		87.1		27.7247262541		454.544062458

				3.5		20.5		6.5253374077		6.6011516984

				3.5		23		7.3211102623		8.4551343691

				10		32		10.1858925388		31.3822409764

				2		17.3		5.5067481538		3.3795480792

				10		31.5		10.0267379679		30.3502168685

				25		65.5		20.8492487904		248.5859815932

				1.8		21		6.6844919786		4.8917831033

				6		22.4		7.1301247772		10.8675982908

				23		48.7		15.5016552075		126.2829351357

				18		96		30.5576776165		459.6982056445

				6		21		6.6844919786		9.471924431

				6		41		13.0506748154		39.5858141399

				11		41.5		13.2098293863		57.6979651939

				5		22		7.0028011204		9.4056528816

				7		34.2		10.8861726509		29.3179041342

				7		40.5		12.8915202445		42.0849137574

				1.7		17		5.4112554113		2.993345376

				2.3		19.4		6.1751973517		4.6638939481

				28		104.5		33.2633053221		715.9240374043

				17		67		21.3267125032		206.7938047215

				5		18		5.7295645531		6.1295812315

				4		17		5.4112554113		4.7671108124

				4.5		16		5.0929462694		4.4841532224

				25		92		29.2844410491		510.4771635944

				17		91		28.9661319073		396.6466714861

				29		135		42.9717341482		1259.0265159618

				3		15.5		4.9337916985		3.3211837553

				10		31		9.867583397		29.3365772007

				7		31		9.867583397		23.7718820719

				9		23.2		7.3847720907		14.8935225408

				14		30.5		9.7084288261		34.7098099398

				7		32		10.1858925388		25.4380515042

				7		31.5		10.0267379679		24.5973940823

		Q10		13		38		12.0957473899		52.8684536655

				5		24		7.6394194041		11.3282570174

				9		33.5		10.6633562516		32.4954367263

				13		51		16.2337662338		98.7375638778

				7		18		5.7295645531		7.4794105364

				14		47		14.9605296664		86.7558821789

				7		27		8.5943468296		17.707962605

				18		49		15.5971479501		110.2246535183

				14		47		14.9605296664		86.7558821789

				12		36.5		11.6182836771		46.2657532452

				7		27.5		8.7535014006		18.4138376821

				13		47.5		15.1196842373		84.8918187141

				12		34		10.8225108225		39.8026419375

				11		48.5		15.4379933792		80.389650388

				17		54		17.1886936593		130.8358147736

				7		19.5		6.2070282659		8.8642233675

				12		43.2		13.7509549274		66.1671662968

				11		28		8.9126559715		25.0312012327

				9		35		11.1408199643		35.6696924989

				18		51		16.2337662338		119.9694618282

				8		26		8.2760376878		17.6809652253

				17		48		15.2788388083		101.9351641136

				6		24		7.6394194041		12.5891457869

				7		33		10.5042016807		27.1649664181

				10		37		11.777438248		42.7231984922

				12		47		14.9605296664		79.1525943701

				20		63		20.0534759358		200.0236245401

				10		38		12.0957473899		45.2162818796

				9		24		7.6394194041		16.0035021596

				16		54		17.1886936593		126.1646314047

				12		45		14.3239113827		72.1633776669

				10		53		16.8703845174		91.8677589414

				10		26		8.2760376878		20.201203382

				6		23.6		7.5120957474		12.1460289492

				3		19.7		6.2706900942		5.5630305894

				7		26.7		8.4988540871		17.2915239351

				8		40.2		12.7960275019		44.7335104919

				12		56.2		17.8889737713		115.7974596028

				5		30.6		9.7402597403		19.0629203773

				14		59		18.7802393685		140.6390957984

				4.5		19.9		6.3343519226		7.1434261808

				3.5		19		6.0478736949		5.6070972102

				11		46		14.6422205246		71.8239173508

				25		107		34.0590781767		703.3704247397

				30		120.1		38.2289279348		1002.3406717315

				20		64		20.3717850777		206.8124597151

				12		34		10.8225108225		39.8026419375

				20		55		17.5070028011		150.0237470783

				9		34		10.8225108225		33.5359512105

				26		66.5		21.1675579323		262.8733485512

				18		68		21.645021645		220.8010814421

				5		17		5.4112554113		5.426781795

		Q11		13		48.3		15.3743315508		87.9582378943

				8		23.5		7.4802648332		14.2639874711

				17		38		12.0957473899		62.1745258227

				14		53		16.8703845174		111.9690030365

				13		37.5		11.9365928189		51.404513151

				7		34.5		10.9816653934		29.8699437505

				9		30.6		9.7402597403		26.8045152718

				16		46		14.6422205246		89.8037346607

				8		27		8.5943468296		19.157829861

				10		38		12.0957473899		45.2162818796

				15		58		18.4619302266		141.2866273727

				12		40		12.7323656735		56.1894708664

				12		35		11.1408199643		42.3257889888

				13		34.8		11.077158136		43.8758957391

				10		42.5		13.5281385281		57.3767531375

				20		50.5		16.0746116628		125.2294541431

				9		37		11.777438248		40.149168396

				8		27.5		8.7535014006		19.9200400514

				8		30.5		9.7084288261		24.8290757851

				9		29		9.2309651133		23.9138610196

				12		37		11.777438248		47.620646604

				8.2		27		8.5943468296		19.440200229

				8		22.2		7.0664629488		12.6409622249

				8		42.2		13.4326457856		49.6216375944

				8.5		35.5		11.2999745353		35.5486185055

				2.2		21.5		6.8436465495		5.6984299604

				4.5		19		6.0478736949		6.4707552524

				4.8		17.4		5.538579068		5.5679456125

				9.5		30.6		9.7402597403		27.6795402389

				9		39		12.4140565317		44.9134305152

				13		55.3		17.6024955437		117.2858860844

				24		60.9		19.385026738		207.8821982658

				6.5		26.8		8.5306850013		16.6901168225

				12		40		12.7323656735		56.1894708664

				12		28.3		9.008148714		26.9828043521

				11		42		13.3689839572		59.186099086

				5		21.4		6.8118156353		8.8662109021

				4.5		25		7.957728546		11.6421714484

				1.2		20.5		6.5253374077		3.8419808261

				20		60.5		19.2577030812		183.5777079139

				7.5		40		12.7323656735		42.6385055807

				10		37.7		12.0002546473		44.4604202655

				9		33		10.5042016807		31.4724375595

				20		95		30.2393684747		478.3960696475

				12		52.5		16.7112299465		100.1651007125

				4.4		22.4		7.1301247772		9.0842123206

				9		25.5		8.1168831169		18.1996631104

				12		42.5		13.5281385281		63.9101513584

				8.6		25.9		8.2442067736		18.3073082911

				16		92		29.2844410491		391.8342128314

				4		19		6.0478736949		6.0477514489

				9		32.5		10.3450471098		30.4669116385

				9		26		8.2760376878		18.9652249759

				9		23		7.3211102623		14.622656817

				3		14		4.4563279857		2.6696488125

				4		24		7.6394194041		9.9807887632

				14		43		13.6872930991		71.8367570841

				11		46		14.6422205246		71.8239173508

				7		27		8.5943468296		17.707962605

				6		29		9.2309651133		18.855152827

				16		49		15.5971479501		102.670503571

				4		24		7.6394194041		9.9807887632

				7		27		8.5943468296		17.707962605

				8		27		8.5943468296		19.157829861

				7		26		8.2760376878		16.3404387471

				16		46		14.6422205246		89.8037346607

				7		26		8.2760376878		16.3404387471

				7		26		8.2760376878		16.3404387471

				15		33		10.5042016807		42.7573408976

				3		12		3.8197097021		1.9190466885

				12		46		14.6422205246		75.61485238

				10		42		13.3689839572		55.9489869858

		Q12		7		29		9.2309651133		20.6204534366

				7		24		7.6394194041		13.7810050982

				27		113		35.9689330278		826.9052339837

				5		23		7.3211102623		10.3429187406

				26		125		39.7886427298		1001.8237813635

				6		22		7.0028011204		10.4583457005

				9		30		9.5492742552		25.6998798569

				7		29		9.2309651133		20.6204534366

				10		38		12.0957473899		45.2162818796

				6		22		7.0028011204		10.4583457005

				9		41		13.0506748154		49.9649609851

				26		186		59.205500382		2335.4911072869

				9		33		10.5042016807		31.4724375595

				6		26		8.2760376878		14.9331135531

				4		25		7.957728546		10.8958354464

				8		46		14.6422205246		59.6644651489

				28		95.5		30.3985230456		591.5037172481

				27		108		34.3773873186		751.1761472731

				5		18.6		5.9205500382		6.5733468118

				6		21.5		6.8436465495		9.9585946412

				9.5		49		15.5971479501		75.4185128889

				17		96		30.5576776165		444.5399948773

				3		16		5.0929462694		3.5555395851

				9.5		40.2		12.7960275019		49.4526156664

				9		38.5		12.2549019608		43.6955291878

				6		24.5		7.798573975		13.1550359946

				8		35.5		11.2999745353		34.3096967319

				7		35.5		11.2999745353		31.7501275376

				7		15		4.7746371276		5.0818723008

				8		27.2		8.658008658		19.4608072308

				25		112		35.6506238859		775.0190529971

				12		82		26.1013496308		259.3888730105

				9		33		10.5042016807		31.4724375595

				8		44.7		14.2284186402		56.1166877666

				9		43		13.6872930991		55.3061661526

				8		23.5		7.4802648332		14.2639874711

				8		26.5		8.4351922587		18.4114871922

				10		29.5		9.3901196842		26.4055134089

				11		43		13.6872930991		62.223203744

				8		34		10.8225108225		31.2931153561

				12		41.5		13.2098293863		60.758245978

				12		40.5		12.8915202445		57.6912376036

				6		24		7.6394194041		12.5891457869

				8		34		10.8225108225		31.2931153561

				15		50.8		16.1701044054		106.628128633

				7		26.7		8.4988540871		17.2915239351

				25		98		31.1942959002		583.6922475697

		Q13		10		28		8.9126559715		23.638264221

				24		61		19.4168576522		208.6047864325

				10		27		8.5943468296		21.8838094798

				25		87		27.69289534		453.4384848381

				26		120		38.1970970206		918.5744868895

				12		20		6.3661828368		12.9530798665

				14		27		8.5943468296		26.8256452888

				22		78		24.8281130634		333.1235005213

				25		132		42.0168067227		1099.0531168994

				24		112		35.6506238859		756.4242943352

				15		27		8.5943468296		27.9799869978

				24		118		37.5604787369		845.179247672

				11		20		6.3661828368		12.28294207

				14		28		8.9126559715		28.9685956733

				11		22		7.0028011204		15.0245142568

				10		29		9.2309651133		25.4649576949

				9		20		6.3661828368		10.8751143896

				24		115		36.6055513114		800.1446493094

				13		27		8.5943468296		25.6421860487

				17		48		15.2788388083		101.9351641136

				24		115		36.6055513114		800.1446493094

				23		109		34.6956964604		696.1835497554

				16		50		15.9154570919		107.1635679338

				12		19		6.0478736949		11.6237386901

				20		57		18.1436210848		161.8092836914

				15		27		8.5943468296		27.9799869978

				17		31		9.867583397		40.4378702344

				13		23		7.3211102623		18.2725876331

				12		21		6.6844919786		14.3588859798

				19		41		13.0506748154		78.1234394173

				16		23		7.3211102623		20.7547747277

				23		64		20.3717850777		225.0208146276

				16		34		10.8225108225		47.3663139969

				24		112		35.6506238859		756.4242943352

				24		67		21.3267125032		254.4056737572

				25		68		21.645021645		269.0859904037

				25		45		14.3239113827		112.4825342574

				10		25		7.957728546		18.5900463384

				24		72		22.9182582124		296.2775037268

				9		23		7.3211102623		14.622656817

				26		118		37.5604787369		886.3518771274

				5		17		5.4112554113		5.426781795

				12		34		10.8225108225		39.8026419375

				10		18		5.7295645531		9.2766170042

				26		35		11.1408199643		67.8464087281

				16		51		16.2337662338		111.759214165

				7		16		5.0929462694		5.8264879919

				5		15		4.7746371276		4.1576226408

				26		64		20.3717850777		242.4148881442

				6		26		8.2760376878		14.9331135531

				8		30		9.5492742552		23.970706036

				25		69		21.9633307869		277.5277659692

				10		30		9.5492742552		27.3642710838

				26		57		18.1436210848		189.7804367561

				8		43		13.6872930991		51.6533445243

				25		66		21.0084033613		252.6170489333

				24		49		15.5971479501		131.3043005985

				27		70		22.2816399287		299.7936691228

				25		55		17.5070028011		171.8210290314

				12		40		12.7323656735		56.1894708664

				15		32		10.1858925388		40.0638876572

		Q14		23		94		29.9210593328		508.2941325632

				20		53		16.8703845174		138.7105329786

				26		80		25.4647313471		388.6919242591

				18		49		15.5971479501		110.2246535183

				21		72		22.9182582124		273.3743981422

				20		61		19.4168576522		186.8068977022

				22		85		27.0562770563		399.7541287617

				16		56		17.825311943		136.2865639726

				11		36		11.4591291062		42.6548895217

				12		42		13.3689839572		62.3235669094

				26		78		24.8281130634		368.4035444159

				23		80		25.4647313471		361.0062209135

				18		48		15.2788388083		105.5164501961

				23		78		24.8281130634		342.1400278935

				18		44		14.0056022409		87.7707799569

				20		70		22.2816399287		250.0893249406

				20		18		5.7295645531		14.2262217221

				21		77		24.5098039216		315.2135550567

				20		56		17.825311943		155.8573232516

				20		53		16.8703845174		138.7105329786

				26		80		25.4647313471		388.6919242591

				18		44		14.0056022409		87.7707799569

				21		58		18.4619302266		172.9056224739

				23		71		22.5999490705		280.3307217334

				20		47		14.9605296664		107.5798287273

				23		71		22.5999490705		280.3307217334

				14		51		16.2337662338		103.1835347564

				7		45		14.3239113827		52.7388733044

				26		80		25.4647313471		388.6919242591

				9		43		13.6872930991		55.3061661526

				25		70		22.2816399287		286.1081225798

				24		84		26.7379679144		410.7230725251

				19		55		17.5070028011		145.4449917051

				26		91		28.9661319073		510.6800995308

				22		78		24.8281130634		333.1235005213

				13		39		12.4140565317		55.8620893154

				16		43		13.6872930991		77.8489799174

				21		59		18.7802393685		179.2773734943

				26		61		19.4168576522		219.0216783162

				25		65		20.6900942195		244.5893090728

				26		74		23.5548764961		329.5551633144

				16		38		12.0957473899		59.9269106734

				16		42		13.3689839572		74.0652167555

		Q15		13		38		12.0957473899		52.8684536655

				14		47		14.9605296664		86.7558821789

				11		49		15.5971479501		82.1648780009

				19		78		24.8281130634		305.1716252877

				14		35		11.1408199643		46.4429332383

				12		43		13.6872930991		65.5180382197

				28		118		37.5604787369		926.4338672379

				6		22		7.0028011204		10.4583457005

				7		40		12.7323656735		40.9807806791

				16		64		20.3717850777		180.9694691372

				8		43		13.6872930991		51.6533445243

				9		26		8.2760376878		18.9652249759

				18		79		25.1464222052		303.6320095578

				7		45		14.3239113827		52.7388733044

				12		36		11.4591291062		44.9316745311

				17		51		16.2337662338		115.9063793673

				23		81		25.7830404889		370.6416482588

				17		62		19.735166794		175.392672917

				7		21		6.6844919786		10.3751326868

				6		21		6.6844919786		9.471924431

				11		43		13.6872930991		62.223203744

				10		54		17.1886936593		95.607811299

				14		83		26.4196587726		291.010135595

				17		82		26.1013496308		317.7560416251

				22		145		46.1548255666		1245.3890089025

				10		45		14.3239113827		64.8054630548

				14		72		22.9182582124		214.8912170217

				7		26		8.2760376878		16.3404387471

				12		48		15.2788388083		82.7768965195

				10		31		9.867583397		29.3365772007

				13		45		14.3239113827		75.6823767264

				12		60		19.0985485103		133.1219116987

				12		34		10.8225108225		39.8026419375

				11		39		12.4140565317		50.559938197

				12		45		14.3239113827		72.1633776669

		Q16		23		150		47.7463712758		1374.0024951182

				24		52		16.5520753756		148.8630806276

				15		44		14.0056022409		78.6161880319

				9		27		8.5943468296		20.5469084617

				11		45		14.3239113827		68.5418161027

				12		41		13.0506748154		59.2141493737

				24		47		14.9605296664		120.2448006653

				9		35		11.1408199643		35.6696924989

				14		52		16.5520753756		107.5283916179

				12		32		10.1858925388		35.0031381199

				12		33		10.5042016807		37.3618788007

				24		68		21.645021645		262.5093058337

				12		34		10.8225108225		39.8026419375

				19		32		10.1858925388		46.2914752224

				24		95		30.2393684747		533.2345514507

				8		32		10.1858925388		27.5014436645

				9		32		10.1858925388		29.4788164954

				14		32		10.1858925388		38.4198137784

				17		35		11.1408199643		52.253789403

				28		70		22.2816399287		306.5027049593

				18		53		16.8703845174		130.1542246469

				17		47		14.9605296664		97.4895912235

				22		91		28.9661319073		462.0427710562

				9		36		11.4591291062		37.8739904564

				17		75		23.8731856379		262.8156805175

				19		60		19.0985485103		174.8901857752

				18		43		13.6872930991		83.6044876868

				7		31		9.867583397		23.7718820719

				29		146		46.4731347084		1487.0597486326

				19		67		21.3267125032		220.9982085557

		Q17		25		145		46.1548255666		1342.3174894493

				17		102		32.4675324675		505.8905497816

				20		106		33.7407690349		604.013236051

				17		65		20.6900942195		193.9024277594

				27		66		21.0084033613		264.7239631099

				25		64		20.3717850777		236.6990021903

				25		77		24.5098039216		350.0740637187

				12		32		10.1858925388		35.0031381199

				17		45		14.3239113827		88.9137862333

				20		41		13.0506748154		80.6071064716

				11		36		11.4591291062		42.6548895217

				15		44		14.0056022409		78.6161880319

				10		56		17.825311943		103.3289835736

				20		47		14.9605296664		107.5798287273

				20		36		11.4591291062		61.2508788938

				9		14		4.4563279857		5.115727559

				10		21		6.6844919786		12.8515453758

				11		19		6.0478736949		11.0214448823

				7		27		8.5943468296		17.707962605

				8		18		5.7295645531		8.103630845

		Q18		24		96		30.5576776165		545.2183225716

				10		44		14.0056022409		61.7758568204

				10		46		14.6422205246		67.9129026288

				25		86		27.3745861981		442.4614574446

				13		40		12.7323656735		58.9436787108

				20		128		40.7435701553		902.833704626

				20		41		13.0506748154		80.6071064716

				6		35		11.1408199643		28.1949310082

				19		57		18.1436210848		156.8769948369

				11		23		7.3211102623		16.5055504711

				25		58		18.4619302266		192.2265305217

				22		102		32.4675324675		588.8200314612

				25		57		18.1436210848		185.2898222165

				16		38		12.0957473899		59.9269106734

				20		54		17.1886936593		144.3082524684

		Q19		24		111		35.3323147441		742.1419678354

				15		71		22.5999490705		217.214608093

				25		129		41.0618792972		1046.592714691

				20		81		25.7830404889		340.9027858421

				20		105		33.422459893		591.9455507351

				18		66		21.0084033613		207.2425504835

				19		97		30.8759867583		485.1535185006

				12		39		12.4140565317		53.2492117006

				7		20		6.3661828368		9.3537757365

				12		38		12.0957473899		50.3930470283

				13		36		11.4591291062		47.1436864352

				19		36		11.4591291062		59.3563940083

				27		85		27.0562770563		452.1347187819

				16		44		14.0056022409		81.7331001974

				16		27		8.5943468296		29.1077737035

				20		93		29.602750191		457.2305019778

				14		21		6.6844919786		15.7808445552

				20		36		11.4591291062		61.2508788938

				18		49		15.5971479501		110.2246535183

				25		54		17.1886936593		165.2882945187

				12		42		13.3689839572		62.3235669094

				21		69		21.9633307869		249.7876503825

				14		25		7.957728546		22.800570993

				24		40		12.7323656735		85.5629499813

				18		102		32.4675324675		523.0865171185

				11		33		10.5042016807		35.4620875065

				16		33		10.5042016807		44.4698903064

				7		22		7.0028011204		11.453181377

				15		24		7.6394194041		21.8209092818

				15		28		8.9126559715		30.2137125729

				20		70		22.2816399287		250.0893249406

				22		65		20.6900942195		226.3600738325

		Q20		18		61		19.4168576522		175.3408550169

				16		60		19.0985485103		157.7846087853

				11		23		7.3211102623		16.5055504711

				18		38		12.0957473899		64.3764559141

				18		56		17.825311943		146.2616178412

				9		25		7.957728546		17.4508888172

				12		46		14.6422205246		75.61485238

				6		26		8.2760376878		14.9331135531

				19		106		33.7407690349		586.0661113509

				13		114		36.2872421696		549.9790856312

				17		47		14.9605296664		97.4895912235

				18		33		10.5042016807		47.7869932239

				13		27		8.5943468296		25.6421860487

				13		37		11.777438248		49.9624339366

				20		61		19.4168576522		186.8068977022

				8		30		9.5492742552		23.970706036

				11		34		10.8225108225		37.7811161097

				9		34		10.8225108225		33.5359512105

				7		34		10.8225108225		28.9529508092

				17		64		20.3717850777		187.6224622999

				4		15		4.7746371276		3.6487563822

				20		73		23.2365673542		273.3750494697

				18		62		19.735166794		181.4942998174

				11		87		27.69289534		280.1700865484

		Q21		25		100		31.8309141839		609.2612252199

				25		64		20.3717850777		236.6990021903

				26		111		35.3323147441		778.3905316701

				24		68		21.645021645		262.5093058337

				24		64		20.3717850777		230.9024843059

				25		108		34.3773873186		717.4038446919

				24		75		23.8731856379		323.0326621173

				25		102		32.4675324675		635.4151415976

				23		99		31.512605042		567.4313946065

				20		62		19.735166794		193.3551970438

				26		122		38.8337153043		951.4118043182

				24		68		21.645021645		262.5093058337

				20		80		25.4647313471		332.0268227018

				21		88		28.0112044818		418.520979801

				20		63		20.0534759358		200.0236245401

				24		90		28.6478227655		475.4385106308

				19		72		22.9182582124		257.4679574575

				26		130		41.380188439		1088.939252218

				24		98		31.1942959002		569.6122236688

				24		84		26.7379679144		410.7230725251

				25		88		28.0112044818		464.5587640178

				24		92		29.2844410491		498.1332713841

				20		70		22.2816399287		250.0893249406

				25		93		29.602750191		522.3172600068

				25		102		32.4675324675		635.4151415976

				26		117		37.2421695951		870.4705931835

				24		83		26.4196587726		400.4259667893

				25		109		34.6956964604		731.5852101886

				24		83		26.4196587726		400.4259667893

				23		91		28.9661319073		474.4726007632

				25		102		32.4675324675		635.4151415976

				24		89		28.3295136236		464.3022689645

				25		91		28.9661319073		498.7814992196

				24		85		27.0562770563		421.159435174

				23		78		24.8281130634		342.1400278935

		Q22		24		88		28.0112044818		453.3064762676

				25		103		32.7858416094		648.7119974459

				20		69		21.9633307869		242.5723328049

				20		69		21.9633307869		242.5723328049

				21		100		31.8309141839		549.1804249893

				20		85		27.0562770563		377.6590125142

				22		93		29.602750191		483.8768088661

				23		112		35.6506238859		737.557884082

				20		64		20.3717850777		206.8124597151

				21		89		28.3295136236		428.6884819093

				22		92		29.2844410491		472.8925791148

				21		74		23.5548764961		289.7295941685

				20		58		18.4619302266		167.879927478

				25		122		38.8337153043		929.4989778245

				18		66		21.0084033613		207.2425504835

				20		56		17.825311943		155.8573232516

				19		70		22.2816399287		242.5238901047

				25		104		33.1041507512		662.1557399263

				20		65		20.6900942195		213.7219791535

				25		101		32.1492233257		622.2649565851

				24		64		20.3717850777		230.9024843059

				23		79		25.1464222052		351.505763725

				24		71		22.5999490705		287.6318516506

				15		79		25.1464222052		272.6797943048

				25		114		36.2872421696		804.7184551952

				24		90		28.6478227655		475.4385106308

				25		94		29.9210593328		534.3020193615

				18		58		18.4619302266		157.5568369614

				19		97		30.8759867583		485.1535185006

				25		77		24.5098039216		350.0740637187

				25		102		32.4675324675		635.4151415976

				18		50		15.9154570919		115.0422187356

		Q23		20		90		28.6478227655		426.439411504

				20		73		23.2365673542		273.3750494697

				21		80		25.4647313471		341.8449128479

				24		112		35.6506238859		756.4242943352

				24		100		31.8309141839		594.5760743837

				20		54		17.1886936593		144.3082524684

				19		75		23.8731856379		280.7795396957

				20		94		29.9210593328		467.7493245866

				18		63		20.0534759358		187.7609224532

				17		67		21.3267125032		206.7938047215

				15		54		17.1886936593		121.3909324082

				20		84		26.7379679144		368.2816337877

				19		98		31.1942959002		495.8633320342

				22		100		31.8309141839		564.5487045534

				21		90		28.6478227655		438.9863005306

				17		73		23.2365673542		248.1377944907

				18		58		18.4619302266		157.5568369614

				24		120		38.1970970206		875.9350694717

				20		66		21.0084033613		220.7524565818

				19		102		32.4675324675		539.9566288123

				16		70		22.2816399287		218.9462175835

				20		87		27.69289534		396.7917931138

				20		96		30.5576776165		489.1709507057

				21		91		28.9661319073		449.4146597496

				24		110		35.0140056022		728.0048683655

				19		81		25.7830404889		330.650724983

				20		97		30.8759867583		500.0741798837

				15		67		21.3267125032		191.99671021

				14		59		18.7802393685		140.6390957984

		Q24		22		70		22.2816399287		264.8364019695

				18		58		18.4619302266		157.5568369614

				15		34		10.8225108225		45.5439623705

				13		26		8.2760376878		23.6757297924

				24		140		44.5632798574		1216.0819451889

				10		31		9.867583397		29.3365772007

				7		27		8.5943468296		17.707962605

				22		110		35.0140056022		691.3849476386

				16		32		10.1858925388		41.6701761898

				24		85		27.0562770563		421.159435174

				20		44		14.0056022409		93.5783514225

				18		69		21.9633307869		227.7523605806

				25		131		41.6984975809		1081.41393202

				10		36		11.4591291062		40.3055192559

				23		110		35.0140056022		709.8332870166

				22		91		28.9661319073		462.0427710562

				18		33		10.5042016807		47.7869932239

				22		48		15.2788388083		119.199223302

				29		64		20.3717850777		259.1182632692

				20		50		15.9154570919		122.6209020369

				20		78		24.8281130634		314.6489583248

				18		47		14.9605296664		100.9172884228

				19		40		12.7323656735		74.1514189318

				18		29		9.2309651133		36.3819606374

		Q25		28		48		15.2788388083		138.1886648937

				26		98		31.1942959002		597.5770036131

				28		57		18.1436210848		198.5842641266

				13		33		10.5042016807		39.2075462054

				14		35		11.1408199643		46.4429332383

				20		45		14.3239113827		98.130569075

				7		29		9.2309651133		20.6204534366

				23		124		39.470333588		915.8916671403

				16		39		12.4140565317		63.3126717184

				24		169		53.7942449707		1816.6881434155

				13		30		9.5492742552		32.0438553148

				9		40		12.7323656735		47.4031351126

				19		126		40.1069518717		847.2910412998

				30		127		40.4252610135		1128.4810666675

				29		50		15.9154570919		153.9008235471

				22		60		19.0985485103		191.0761162287

				26		56		17.825311943		182.816181955

				26		60		19.0985485103		211.5030954017

				9		27		8.5943468296		20.5469084617

				20		45		14.3239113827		98.130569075

				16		41		13.0506748154		70.3814736224

				24		56		17.825311943		174.0989317434

				12		30		9.5492742552		30.5302416061

				13		29		9.2309651133		29.8258311659

				17		45		14.3239113827		88.9137862333

				29		122		38.8337153043		1015.454938066

		Q26		18		47		14.9605296664		100.9172884228

				26		68		21.645021645		275.571213512

				24		80		25.4647313471		370.3677408825

				9		34		10.8225108225		33.5359512105

				8		47		14.9605296664		62.4733434611

				25		45		14.3239113827		112.4825342574

				27		93		29.602750191		547.050601928

				26		72		22.9182582124		310.9908918526

				9		28		8.9126559715		22.1963274359

				22		69		21.9633307869		256.8840791129

				18		35		11.1408199643		54.109221769

				21		32		10.1858925388		49.2307379071

				16		65		20.6900942195		187.0312389482

				19		66		21.0084033613		214.0593927817

				9		22		7.0028011204		13.3079334651

				25		34		10.8225108225		62.2975727049

				14		37		11.777438248		52.242526407

				18		72		22.9182582124		249.2973058521

				16		47		14.9605296664		93.9908978259

				15		49		15.5971479501		98.7708717755

				7		28		8.9126559715		19.1345149529

				18		46		14.6422205246		96.4268433236

				20		46		14.6422205246		102.7976126446

				23		44		14.0056022409		101.9226888035

				21		63		20.0534759358		205.9937299104

				12		36		11.4591291062		44.9316745311

				25		49		15.5971479501		134.6278694186

				18		46		14.6422205246		96.4268433236

				27		72		22.9182582124		318.1983452991

				24		83		26.4196587726		400.4259667893

				25		51		16.2337662338		146.4927538777

				22		42		13.3689839572		89.9069687985

				16		33		10.5042016807		44.4698903064

				24		51		16.2337662338		142.8804197537

		Q27		11		36		11.4591291062		42.6548895217

				15		33		10.5042016807		42.7573408976

				25		83		26.4196587726		410.3874621377

				15		29		9.2309651133		32.5385374637

				19		54		17.1886936593		139.9011446295

				22		61		19.4168576522		197.8792206652

				23		62		19.735166794		210.3985758695

				22		67		21.3267125032		241.3655652355

				9		28		8.9126559715		22.1963274359

				25		71		22.5999490705		294.8273401065

				25		99		31.512605042		596.4037288969

				14		42		13.3689839572		68.3403685085

				14		37		11.777438248		52.242526407

				14		35		11.1408199643		46.4429332383

				17		48		15.2788388083		101.9351641136

				26		78		24.8281130634		368.4035444159

				14		39		12.4140565317		58.4061850421

				26		83		26.4196587726		420.2105923799

				20		56		17.825311943		155.8573232516

				10		23		7.3211102623		15.580429534

				27		71		22.5999490705		308.9232830193

				17		37		11.777438248		58.7659942722

				11		31		9.867583397		31.0579830034

				11		24		7.6394194041		18.0607028819

				26		88		28.0112044818		475.6548335188

				26		61		19.4168576522		219.0216783162

				14		30		9.5492742552		33.5174902779

				14		28		8.9126559715		28.9685956733

				14		27		8.5943468296		26.8256452888

				15		36		11.4591291062		51.3982527137

				16		43		13.6872930991		77.8489799174

				22		60		19.0985485103		191.0761162287

				26		100		31.8309141839		623.7427622638

				12		26		8.2760376878		22.5519550656

				22		52		16.5520753756		141.1711257843

				23		57		18.1436210848		176.1149245781

		Q28		26		122		38.8337153043		951.4118043182

				20		45		14.3239113827		98.130569075

				27		132		42.0168067227		1150.3500522922

				11		30		9.5492742552		28.9721805662

				17		46		14.6422205246		93.1492397805

				20		46		14.6422205246		102.7976126446

				16		38		12.0957473899		59.9269106734

				20		55		17.5070028011		150.0237470783

				18		44		14.0056022409		87.7707799569

				25		185		58.8871912401		2256.6324006235

				26		65		20.6900942195		250.4927958569

				23		72		22.9182582124		288.7605574076

				20		50		15.9154570919		122.6209020369

				10		25		7.957728546		18.5900463384

				14		28		8.9126559715		28.9685956733

				28		134		42.6534250064		1213.668871572

				11		34		10.8225108225		37.7811161097

		Q29		24		107		34.0590781767		686.4628953048

				24		108		34.3773873186		700.1655369864

				22		107		34.0590781767		651.8920864539

				9		50		15.9154570919		76.3147491149

				9		42		13.3689839572		52.599206615

				8		23		7.3211102623		13.6273741837

				18		93		29.602750191		429.6424457163

				22		80		25.4647313471		351.5015046926

				7		20		6.3661828368		9.3537757365

				28		147		46.7914438503		1477.7148118602

				29		130		41.380188439		1162.0420447606

				9		39		12.4140565317		44.9134305152

				11		41		13.0506748154		56.2300592534

				12		56		17.825311943		114.9214057307

				11		31		9.867583397		31.0579830034

				9		25		7.957728546		17.4508888172

				10		29		9.2309651133		25.4649576949

				26		117		37.2421695951		870.4705931835

				8		34		10.8225108225		31.2931153561

				12		40		12.7323656735		56.1894708664

				26		130		41.380188439		1088.939252218

				20		89		28.3295136236		416.4301138441

				22		107		34.0590781767		651.8920864539

				7		23		7.3211102623		12.5883374755

				22		100		31.8309141839		564.5487045534

				9		23		7.3211102623		14.622656817

				29		138		43.9266615737		1319.2113351737

		Q30		26		113		35.9689330278		808.4742580028

				27		134		42.6534250064		1187.7186040998

				7		23		7.3211102623		12.5883374755

				12		28		8.9126559715		26.3809080129

				8		29		9.2309651133		22.3023360345

				22		61		19.4168576522		197.8792206652

				20		45		14.3239113827		98.130569075

				9		33		10.5042016807		31.4724375595

				10		39		12.4140565317		47.7850897461

				12		35		11.1408199643		42.3257889888

				4		22		7.0028011204		8.2802427329

				12		36		11.4591291062		44.9316745311

				21		52		16.5520753756		137.233755153

				9		31		9.867583397		27.5547466246

				26		91		28.9661319073		510.6800995308

				24		113		35.9689330278		770.8520497717

				20		78		24.8281130634		314.6489583248

				8		46		14.6422205246		59.6644651489

				12		26		8.2760376878		22.5519550656

				28		121		38.5154061625		977.150245005

				5		22		7.0028011204		9.4056528816

				13		35		11.1408199643		44.411861315

				18		41		13.0506748154		75.5936576102

				17		89		28.3295136236		378.3058461319

				21		75		23.8731856379		298.0971729663

				20		107		34.0590781767		616.2113178306

				26		135		42.9717341482		1179.9445797183

				27		123		39.1520244461		990.0532879007

				8		35		11.1408199643		33.2876291072

				13		41		13.0506748154		62.113554072

				12		43		13.6872930991		65.5180382197

				20		92		29.2844410491		446.8393868265

				28		128		40.7435701553		1101.1109850149

				17791.1
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		Height		GBH		DBH

		1.2		20.5		6.5253374077		3.8419808261

		1.5		10		3.1830914184		0.8837634856

		1.5		8		2.5464731347		0.545275088						DBH_Cat																						Heightsal_cat

		1.5		13.4		4.2653425006		1.6707666541										Frequency		Percent		Valid Percent		Cumulative Percent																		Frequency		Percent		Valid Percent		Cumulative Percent

		1.7		17		5.4112554113		2.993345376						Valid		1.00		133		46.6		46.8		46.8												Valid		1.00		1.0-5.0		133		10.9		10.9		10.9

		1.8		22.1		7.0346320346		5.4717922291								2.00		320		33.1		33.2		80.0														2.00		5.1-10.0		320		26.3		26.3		37.2

		1.8		21		6.6844919786		4.8917831033								3.00		217		9.9		10.0		89.9														3.00		10.1-15.0		217		17.8		17.8		55.0

		2		18		5.7295645531		3.6841730593								4.00		225		6.1		6.1		96.1														4.00		15.1-20.0		225		18.5		18.5		73.5

		2		17.3		5.5067481538		3.3795480792								5.00		222		2.6		2.6		98.7														5.00		20.1-25.0		222		18.2		18.2		91.7

		2.2		21.5		6.8436465495		5.6984299604								6.00		101		1.3		1.3		100.0														6.00		>25.0		101		8.3		8.3		100.0

		2.3		19.4		6.1751973517		4.6638939481								Total		1218		99.6		100.0																Total				1218		100.0		100.0

		2.5		22.5		7.1619556914		6.7233651754						Missing		System		5		0.4

		2.5		13		4.1380188439		2.0553894675						Total				1228		100.0

		2.5		12		3.8197097021		1.7306322345

		2.5		15		4.7746371276		2.7968373066																		Height

		2.5		8		2.5464731347		0.726453742																		1.0-5.0		29.6

		3		20		6.3661828368		5.7472694447								10-Jan										5.1-10.0		28.4

		3		17.3		5.5067481538		4.2056212343																		10.1-15.0		14

		3		27		8.5943468296		10.9960835293																		15.1-20.0		10.3

		3		12		3.8197097021		1.9190466885																		20.1-25.0		11.1

		3		15		4.7746371276		3.0954537135																		>25.0		6.5

		3		27.5		8.7535014006		11.4424507259

		3		8		2.5464731347		0.8078900852

		3		19		6.0478736949		5.1458034621										DBH_Cat

		3		29		9.2309651133		12.84025246																Percent		Valid Percent		Cumulative Percent

		3		14		4.4563279857		2.6696488125										Valid		1.00		1.0-5.0		46.6		46.8		46.8

		3		13		4.1380188439		2.2776704605												2.00		5.1-10.0		33.1		33.2		80.0

		3		13.5		4.2971734148		2.4694603787												3.00		10.1-15.0		9.9		10.0		89.9

		3		14		4.4563279857		2.6696488125												4.00		15.1-20.0		6.1		6.1		96.1

		3		18.5		5.888719124		4.8585796445												5.00		20.1-25.0		2.6		2.6		98.7

		3		20.5		6.5253374077		6.0616092839												6.00		>25.0		1.3		1.3		100.0

		3		25		7.957728546		9.3073343534												Total		1223		99.6		100.0

		3		15.5		4.9337916985		3.3211837553										Missing		System		5		0.4

		3		19.7		6.2706900942		5.5630305894										Total				1228		100.0

		3		14		4.4563279857		2.6696488125

		3		12		3.8197097021		1.9190466885

		3		16		5.0929462694		3.5555395851

		3.3		13.8		4.3926661574		2.7329534624

		3.4		21.7		6.9073083779		7.340979929								5-Jan		2539.5		808.346065699

		3.5		21		6.6844919786		6.9520990003

		3.5		19		6.0478736949		5.6070972102								10-May		9389.5		2988.7636872931

		3.5		19		6.0478736949		5.6070972102

		3.5		20.5		6.5253374077		6.6011516984								15-20		8908.8		2835.7524828113

		3.5		23		7.3211102623		8.4551343691

		3.5		19		6.0478736949		5.6070972102								20-25		19115.6		6084.6702317291

		4		15		4.7746371276		3.6487563822

		4		18		5.7295645531		5.386932091								25<		10145.6		3229.4372294372

		4		17		5.4112554113		4.7671108124

		4		17		5.4112554113		4.7671108124										50099		15946.9696969697

		4		13		4.1380188439		2.6891247198

		4		13		4.1380188439		2.6891247198

		4		15		4.7746371276		3.6487563822

		4		37		11.777438248		25.3760801464

		4		22		7.0028011204		8.2802427329

		4		28		8.9126559715		13.9042858427

		4		15		4.7746371276		3.6487563822

		4		21		6.6844919786		7.4940135426

		4		12		3.8197097021		2.2676404757

		4		15		4.7746371276		3.6487563822

		4		25		7.957728546		10.8958354464

		4		19		6.0478736949		6.0477514489

		4		18		5.7295645531		5.386932091

		4		16		5.0929462694		4.1878646207

		4		25.5		8.1168831169		11.3697078945

		4		13		4.1380188439		2.6891247198

		4		16		5.0929462694		4.1878646207

		4		18		5.7295645531		5.386932091

		4		23		7.3211102623		9.1090447737

		4		23		7.3211102623		9.1090447737

		4		15		4.7746371276		3.6487563822

		4		21		6.6844919786		7.4940135426

		4		19		6.0478736949		6.0477514489

		4		18		5.7295645531		5.386932091

		4		17		5.4112554113		4.7671108124

		4		19		6.0478736949		6.0477514489

		4		24		7.6394194041		9.9807887632

		4		24		7.6394194041		9.9807887632

		4		25		7.957728546		10.8958354464

		4		15		4.7746371276		3.6487563822

		4		22		7.0028011204		8.2802427329

		4.4		22.4		7.1301247772		9.0842123206

		4.5		16		5.0929462694		4.4841532224

		4.5		14		4.4563279857		3.3739663965

		4.5		24.3		7.7349121467		10.9545243391

		4.5		27.4		8.7216704864		14.1726720139

		4.5		16		5.0929462694		4.4841532224

		4.5		19.9		6.3343519226		7.1434261808

		4.5		19		6.0478736949		6.4707552524

		4.5		25		7.957728546		11.6421714484

		4.8		17.4		5.538579068		5.5679456125

		5		14		4.4563279857		3.5903377208

		5		17.5		5.5704099822		5.7724498707

		5		14		4.4563279857		3.5903377208

		5		19		6.0478736949		6.8784501818

		5		17		5.4112554113		5.426781795

		5		23		7.3211102623		10.3429187406

		5		14		4.4563279857		3.5903377208

		5		24		7.6394194041		11.3282570174

		5		29		9.2309651133		16.9886885087

		5		15		4.7746371276		4.1576226408

		5		16.5		5.2521008403		5.0925217655

		5		16		5.0929462694		4.7696135696

		5		18		5.7295645531		6.1295812315

		5		20		6.3661828368		7.673812831

		5		21		6.6844919786		8.5160805261

		5		22		7.0028011204		9.4056528816

		5		20		6.3661828368		7.673812831

		5		17		5.4112554113		5.426781795

		5		23		7.3211102623		10.3429187406

		5		23		7.3211102623		10.3429187406

		5		24		7.6394194041		11.3282570174

		5		18		5.7295645531		6.1295812315

		5		22		7.0028011204		9.4056528816

		5		26		8.2760376878		13.4446212053

		5		17.5		5.5704099822		5.7724498707

		5		33.3		10.5996944232		22.8581276982

		5		20		6.3661828368		7.673812831

		5		22		7.0028011204		9.4056528816

		5		21		6.6844919786		8.5160805261

		5		20		6.3661828368		7.673812831

		5		21		6.6844919786		8.5160805261

		5		22		7.0028011204		9.4056528816

		5		22		7.0028011204		9.4056528816

		5		18		5.7295645531		6.1295812315

		5		24		7.6394194041		11.3282570174

		5		30.6		9.7402597403		19.0629203773

		5		17		5.4112554113		5.426781795

		5		21.4		6.8118156353		8.8662109021

		5		23		7.3211102623		10.3429187406

		5		18.6		5.9205500382		6.5733468118

		5		17		5.4112554113		5.426781795

		5		15		4.7746371276		4.1576226408

		5		22		7.0028011204		9.4056528816

		5.3		19		6.0478736949		7.1165114819

		5.5		22		7.0028011204		9.9400276862

		6		33.5		10.6633562516		25.6702746799

		6		15.5		4.9337916985		4.9668604413

		6		15		4.7746371276		4.632981956

		6		26		8.2760376878		14.9331135531

		6		38		12.0957473899		33.6299294542

		6		37		11.777438248		31.7607753547

		6		28		8.9126559715		17.4931902295

		6		23		7.3211102623		11.4972891512

		6		26.5		8.4351922587		15.5527605864

		6		26		8.2760376878		14.9331135531

		6		19		6.0478736949		7.6550296641

		6		37		11.777438248		31.7607753547

		6		21		6.6844919786		9.471924431

		6		21		6.6844919786		9.471924431

		6		34		10.8225108225		26.4976431015

		6		30		9.5492742552		20.2721880782

		6		23		7.3211102623		11.4972891512

		6		21		6.6844919786		9.471924431

		6		27		8.5943468296		16.1859596887

		6		22		7.0028011204		10.4583457005

		6		27		8.5943468296		16.1859596887

		6		20		6.3661828368		8.5376235714

		6		28		8.9126559715		17.4931902295

		6		16		5.0929462694		5.3131566211

		6		23.5		7.4802648332		12.036579281

		6		16.5		5.2521008403		5.6719312721

		6		21		6.6844919786		9.471924431

		6		32.5		10.3450471098		24.0578953855

		6		23		7.3211102623		11.4972891512

		6		23.2		7.3847720907		11.7114150915

		6		20		6.3661828368		8.5376235714

		6		22		7.0028011204		10.4583457005

		6		25.5		8.1168831169		14.326973954

		6		25		7.957728546		13.7342966529

		6		26.5		8.4351922587		15.5527605864

		6		24.6		7.8304048892		13.2698170042

		6		26.6		8.4670231729		15.6783148217

		6		26		8.2760376878		14.9331135531

		6		22		7.0028011204		10.4583457005

		6		26		8.2760376878		14.9331135531

		6		31		9.867583397		21.7446299448

		6		22.4		7.1301247772		10.8675982908

		6		21		6.6844919786		9.471924431

		6		41		13.0506748154		39.5858141399

		6		24		7.6394194041		12.5891457869

		6		23.6		7.5120957474		12.1460289492

		6		29		9.2309651133		18.855152827

		6		22		7.0028011204		10.4583457005

		6		22		7.0028011204		10.4583457005

		6		26		8.2760376878		14.9331135531

		6		21.5		6.8436465495		9.9585946412

		6		24.5		7.798573975		13.1550359946

		6		24		7.6394194041		12.5891457869

		6		26		8.2760376878		14.9331135531

		6		22		7.0028011204		10.4583457005

		6		21		6.6844919786		9.471924431

		6		35		11.1408199643		28.1949310082

		6		26		8.2760376878		14.9331135531

		6.5		13		4.1380188439		3.5892872683

		6.5		26.8		8.5306850013		16.6901168225

		7		18		5.7295645531		7.4794105364

		7		21		6.6844919786		10.3751326868

		7		37		11.777438248		34.6864775399

		7		27		8.5943468296		17.707962605

		7		18		5.7295645531		7.4794105364

		7		34.5		10.9816653934		29.8699437505

		7		24		7.6394194041		13.7810050982

		7		22.5		7.1619556914		12.0135954829

		7		20		6.3661828368		9.3537757365

		7		15		4.7746371276		5.0818723008

		7		26		8.2760376878		16.3404387471

		7		29		9.2309651133		20.6204534366

		7		41		13.0506748154		43.2048811036

		7		33		10.5042016807		27.1649664181

		7		31.5		10.0267379679		24.5973940823

		7		33		10.5042016807		27.1649664181

		7		40		12.7323656735		40.9807806791

		7		21		6.6844919786		10.3751326868

		7		25.8		8.2123758594		16.0739853606

		7		35		11.1408199643		30.8023230088

		7		24		7.6394194041		13.7810050982

		7		26		8.2760376878		16.3404387471

		7		27		8.5943468296		17.707962605

		7		34.2		10.8861726509		29.3179041342

		7		40.5		12.8915202445		42.0849137574

		7		31		9.867583397		23.7718820719

		7		32		10.1858925388		25.4380515042

		7		31.5		10.0267379679		24.5973940823

		7		18		5.7295645531		7.4794105364

		7		27		8.5943468296		17.707962605

		7		27.5		8.7535014006		18.4138376821

		7		19.5		6.2070282659		8.8642233675

		7		33		10.5042016807		27.1649664181

		7		26.7		8.4988540871		17.2915239351

		7		34.5		10.9816653934		29.8699437505

		7		27		8.5943468296		17.707962605

		7		27		8.5943468296		17.707962605

		7		26		8.2760376878		16.3404387471

		7		26		8.2760376878		16.3404387471

		7		26		8.2760376878		16.3404387471

		7		29		9.2309651133		20.6204534366

		7		24		7.6394194041		13.7810050982

		7		29		9.2309651133		20.6204534366

		7		35.5		11.2999745353		31.7501275376

		7		15		4.7746371276		5.0818723008

		7		26.7		8.4988540871		17.2915239351

		7		16		5.0929462694		5.8264879919

		7		45		14.3239113827		52.7388733044

		7		40		12.7323656735		40.9807806791

		7		45		14.3239113827		52.7388733044

		7		21		6.6844919786		10.3751326868

		7		26		8.2760376878		16.3404387471

		7		31		9.867583397		23.7718820719

		7		27		8.5943468296		17.707962605

		7		20		6.3661828368		9.3537757365

		7		22		7.0028011204		11.453181377

		7		34		10.8225108225		28.9529508092

		7		27		8.5943468296		17.707962605

		7		29		9.2309651133		20.6204534366

		7		28		8.9126559715		19.1345149529

		7		20		6.3661828368		9.3537757365

		7		23		7.3211102623		12.5883374755

		7		23		7.3211102623		12.5883374755

		7.1		19		6.0478736949		8.4600067488

		7.5		25		7.957728546		15.6564181173

		7.5		25		7.957728546		15.6564181173

		7.5		26.5		8.4351922587		17.7220884926

		7.5		40		12.7323656735		42.6385055807

		8		18		5.7295645531		8.103630845

		8		31		9.867583397		25.7036267251

		8		23		7.3211102623		13.6273741837

		8		23		7.3211102623		13.6273741837

		8		15		4.7746371276		5.5091326597

		8		21		6.6844919786		11.2351626198

		8		22		7.0028011204		12.4005248628

		8		26		8.2760376878		17.6809652253

		8		20		6.3661828368		10.1308574997

		8		15		4.7746371276		5.5091326597

		8		22.5		7.1619556914		13.0062372581

		8		22		7.0028011204		12.4005248628

		8		24		7.6394194041		14.9161282426

		8		16		5.0929462694		6.3151151741

		8		36		11.4591291062		35.3483577474

		8		22		7.0028011204		12.4005248628

		8		31		9.867583397		25.7036267251

		8		25		7.957728546		16.267193337

		8		24		7.6394194041		14.9161282426

		8		22		7.0028011204		12.4005248628

		8		28.5		9.0718105424		21.492247621

		8		35		11.1408199643		33.2876291072

		8		25		7.957728546		16.267193337

		8		30		9.5492742552		23.970706036

		8		37		11.777438248		37.4756166417

		8		38		12.0957473899		39.6697159937

		8		25		7.957728546		16.267193337

		8		36		11.4591291062		35.3483577474

		8		31		9.867583397		25.7036267251

		8		34		10.8225108225		31.2931153561

		8		22		7.0028011204		12.4005248628

		8		30.9		9.8357524828		25.5274199728

		8		30		9.5492742552		23.970706036

		8		39.1		12.4458874459		42.1607902253

		8		25.6		8.1487140311		17.1079067421

		8		46.3		14.7377132671		60.4998256562

		8		21		6.6844919786		11.2351626198

		8		23		7.3211102623		13.6273741837

		8		24		7.6394194041		14.9161282426

		8		26		8.2760376878		17.6809652253

		8		40.2		12.7960275019		44.7335104919

		8		23.5		7.4802648332		14.2639874711

		8		27		8.5943468296		19.157829861

		8		27.5		8.7535014006		19.9200400514

		8		30.5		9.7084288261		24.8290757851

		8		22.2		7.0664629488		12.6409622249

		8		42.2		13.4326457856		49.6216375944

		8		27		8.5943468296		19.157829861

		8		46		14.6422205246		59.6644651489

		8		35.5		11.2999745353		34.3096967319

		8		27.2		8.658008658		19.4608072308

		8		44.7		14.2284186402		56.1166877666

		8		23.5		7.4802648332		14.2639874711

		8		26.5		8.4351922587		18.4114871922

		8		34		10.8225108225		31.2931153561

		8		34		10.8225108225		31.2931153561

		8		30		9.5492742552		23.970706036

		8		43		13.6872930991		51.6533445243

		8		43		13.6872930991		51.6533445243

		8		32		10.1858925388		27.5014436645

		8		18		5.7295645531		8.103630845

		8		30		9.5492742552		23.970706036

		8		47		14.9605296664		62.4733434611

		8		23		7.3211102623		13.6273741837

		8		34		10.8225108225		31.2931153561

		8		29		9.2309651133		22.3023360345

		8		46		14.6422205246		59.6644651489

		8		35		11.1408199643		33.2876291072

		8.2		25		7.957728546		16.5078214573

		8.2		21		6.6844919786		11.4026270527

		8.2		27		8.5943468296		19.440200229

		8.5		35.5		11.2999745353		35.5486185055

		8.6		25.9		8.2442067736		18.3073082911

		9		24		7.6394194041		16.0035021596

		9		29		9.2309651133		23.9138610196

		9		13		4.1380188439		4.3748480998

		9		32		10.1858925388		29.4788164954

		9		35		11.1408199643		35.6696924989

		9		31.5		10.0267379679		28.5081092551

		9		31		9.867583397		27.5547466246

		9		33.5		10.6633562516		32.4954367263

		9		36.5		11.6182836771		39.0026994371

		9		27.25		8.6739241151		20.9528980438

		9		31.25		9.9471606825		28.0292625861

		9		32.4		10.3132161956		30.2678995137

		9		29		9.2309651133		23.9138610196

		9		41		13.0506748154		49.9649609851

		9		33		10.5042016807		31.4724375595

		9		23.2		7.3847720907		14.8935225408

		9		33.5		10.6633562516		32.4954367263

		9		35		11.1408199643		35.6696924989

		9		24		7.6394194041		16.0035021596

		9		34		10.8225108225		33.5359512105

		9		30.6		9.7402597403		26.8045152718

		9		37		11.777438248		40.149168396

		9		29		9.2309651133		23.9138610196

		9		39		12.4140565317		44.9134305152

		9		33		10.5042016807		31.4724375595

		9		25.5		8.1168831169		18.1996631104

		9		32.5		10.3450471098		30.4669116385

		9		26		8.2760376878		18.9652249759

		9		23		7.3211102623		14.622656817

		9		30		9.5492742552		25.6998798569

		9		41		13.0506748154		49.9649609851

		9		33		10.5042016807		31.4724375595

		9		38.5		12.2549019608		43.6955291878

		9		33		10.5042016807		31.4724375595

		9		43		13.6872930991		55.3061661526

		9		20		6.3661828368		10.8751143896

		9		23		7.3211102623		14.622656817

		9		43		13.6872930991		55.3061661526

		9		26		8.2760376878		18.9652249759

		9		27		8.5943468296		20.5469084617

		9		35		11.1408199643		35.6696924989

		9		32		10.1858925388		29.4788164954

		9		36		11.4591291062		37.8739904564

		9		14		4.4563279857		5.115727559

		9		25		7.957728546		17.4508888172

		9		34		10.8225108225		33.5359512105

		9		40		12.7323656735		47.4031351126

		9		27		8.5943468296		20.5469084617

		9		34		10.8225108225		33.5359512105

		9		28		8.9126559715		22.1963274359

		9		22		7.0028011204		13.3079334651

		9		28		8.9126559715		22.1963274359

		9		50		15.9154570919		76.3147491149

		9		42		13.3689839572		52.599206615

		9		39		12.4140565317		44.9134305152

		9		25		7.957728546		17.4508888172

		9		23		7.3211102623		14.622656817

		9		33		10.5042016807		31.4724375595

		9		31		9.867583397		27.5547466246

		9.5		30.6		9.7402597403		27.6795402389

		9.5		49		15.5971479501		75.4185128889

		9.5		40.2		12.7960275019		49.4526156664

		10		23		7.3211102623		15.580429534

		10		30		9.5492742552		27.3642710838

		10		28		8.9126559715		23.638264221

		10		20.5		6.5253374077		12.2127699086

		10		23		7.3211102623		15.580429534

		10		79.9		25.4329004329		221.1351895666

		10		31.5		10.0267379679		30.3502168685

		10		37		11.777438248		42.7231984922

		10		37		11.777438248		42.7231984922

		10		29		9.2309651133		25.4649576949

		10		33		10.5042016807		33.501619904

		10		33		10.5042016807		33.501619904

		10		28		8.9126559715		23.638264221

		10		22		7.0028011204		14.1811167857

		10		34		10.8225108225		35.6950644448

		10		30.5		9.7084288261		28.3412770638

		10		37		11.777438248		42.7231984922

		10		33		10.5042016807		33.501619904

		10		36		11.4591291062		40.3055192559

		10		33.5		10.6633562516		34.5890623332

		10		33		10.5042016807		33.501619904

		10		28		8.9126559715		23.638264221

		10		45		14.3239113827		64.8054630548

		10		32		10.1858925388		31.3822409764

		10		31.5		10.0267379679		30.3502168685

		10		31		9.867583397		29.3365772007

		10		37		11.777438248		42.7231984922

		10		38		12.0957473899		45.2162818796

		10		53		16.8703845174		91.8677589414

		10		26		8.2760376878		20.201203382

		10		38		12.0957473899		45.2162818796

		10		42.5		13.5281385281		57.3767531375

		10		37.7		12.0002546473		44.4604202655

		10		42		13.3689839572		55.9489869858

		10		38		12.0957473899		45.2162818796

		10		29.5		9.3901196842		26.4055134089

		10		28		8.9126559715		23.638264221

		10		27		8.5943468296		21.8838094798

		10		29		9.2309651133		25.4649576949

		10		25		7.957728546		18.5900463384

		10		18		5.7295645531		9.2766170042

		10		30		9.5492742552		27.3642710838

		10		54		17.1886936593		95.607811299

		10		45		14.3239113827		64.8054630548

		10		31		9.867583397		29.3365772007

		10		56		17.825311943		103.3289835736

		10		21		6.6844919786		12.8515453758

		10		44		14.0056022409		61.7758568204

		10		46		14.6422205246		67.9129026288

		10		31		9.867583397		29.3365772007

		10		36		11.4591291062		40.3055192559

		10		23		7.3211102623		15.580429534

		10		25		7.957728546		18.5900463384

		10		29		9.2309651133		25.4649576949

		10		39		12.4140565317		47.7850897461

		11		38		12.0957473899		46.5415092573

		11		40		12.7323656735		53.3547764657

		11		31		9.867583397		31.0579830034

		11		29		9.2309651133		26.9633809656

		11		97.5		31.0351413293		357.7814893492

		11		35		11.1408199643		40.1786014402

		11		35		11.1408199643		40.1786014402

		11		38		12.0957473899		47.8452269647

		11		39		12.4140565317		50.559938197

		11		26		8.2760376878		21.3951251493

		11		29.5		9.3901196842		27.9581791479

		11		31		9.867583397		31.0579830034

		11		53		16.8703845174		97.117494855

		11		30		9.5492742552		28.9721805662

		11		43		13.6872930991		62.223203744

		11		41.5		13.2098293863		57.6979651939

		11		48.5		15.4379933792		80.389650388

		11		28		8.9126559715		25.0312012327

		11		46		14.6422205246		71.8239173508

		11		42		13.3689839572		59.186099086

		11		46		14.6422205246		71.8239173508

		11		43		13.6872930991		62.223203744

		11		20		6.3661828368		12.28294207

		11		22		7.0028011204		15.0245142568

		11		36		11.4591291062		42.6548895217

		11		49		15.5971479501		82.1648780009

		11		43		13.6872930991		62.223203744

		11		39		12.4140565317		50.559938197

		11		45		14.3239113827		68.5418161027

		11		36		11.4591291062		42.6548895217

		11		19		6.0478736949		11.0214448823

		11		23		7.3211102623		16.5055504711

		11		33		10.5042016807		35.4620875065

		11		23		7.3211102623		16.5055504711

		11		34		10.8225108225		37.7811161097

		11		87		27.69289534		280.1700865484

		11		36		11.4591291062		42.6548895217

		11		31		9.867583397		31.0579830034

		11		24		7.6394194041		18.0607028819

		11		30		9.5492742552		28.9721805662

		11		34		10.8225108225		37.7811161097

		11		41		13.0506748154		56.2300592534

		11		31		9.867583397		31.0579830034

		12		32		10.1858925388		35.0031381199

		12		24		7.6394194041		19.0400445249

		12		28		8.9126559715		26.3809080129

		12		28		8.9126559715		26.3809080129

		12		30		9.5492742552		30.5302416061

		12		44		14.0056022409		68.7978733159

		12		36		11.4591291062		44.9316745311

		12		46		14.6422205246		75.61485238

		12		44		14.0056022409		68.7978733159

		12		53		16.8703845174		102.2067964176

		12		36		11.4591291062		44.9316745311

		12		31		9.867583397		32.726051181

		12		34.5		10.9816653934		41.0538951557

		12		46		14.6422205246		75.61485238

		12		50		15.9154570919		90.2863335508

		12		32		10.1858925388		35.0031381199

		12		39.8		12.6687038452		55.5946758053

		12		23		7.3211102623		17.4018889728

		12		40		12.7323656735		56.1894708664

		12		36.5		11.6182836771		46.2657532452

		12		34		10.8225108225		39.8026419375

		12		43.2		13.7509549274		66.1671662968

		12		47		14.9605296664		79.1525943701

		12		45		14.3239113827		72.1633776669

		12		56.2		17.8889737713		115.7974596028

		12		34		10.8225108225		39.8026419375

		12		40		12.7323656735		56.1894708664

		12		35		11.1408199643		42.3257889888

		12		37		11.777438248		47.620646604

		12		40		12.7323656735		56.1894708664

		12		28.3		9.008148714		26.9828043521

		12		52.5		16.7112299465		100.1651007125

		12		42.5		13.5281385281		63.9101513584

		12		46		14.6422205246		75.61485238

		12		82		26.1013496308		259.3888730105

		12		41.5		13.2098293863		60.758245978

		12		40.5		12.8915202445		57.6912376036

		12		20		6.3661828368		12.9530798665

		12		19		6.0478736949		11.6237386901

		12		21		6.6844919786		14.3588859798

		12		34		10.8225108225		39.8026419375

		12		40		12.7323656735		56.1894708664

		12		42		13.3689839572		62.3235669094

		12		43		13.6872930991		65.5180382197

		12		36		11.4591291062		44.9316745311

		12		48		15.2788388083		82.7768965195

		12		60		19.0985485103		133.1219116987

		12		34		10.8225108225		39.8026419375

		12		45		14.3239113827		72.1633776669

		12		41		13.0506748154		59.2141493737

		12		32		10.1858925388		35.0031381199

		12		33		10.5042016807		37.3618788007

		12		34		10.8225108225		39.8026419375

		12		32		10.1858925388		35.0031381199

		12		39		12.4140565317		53.2492117006

		12		38		12.0957473899		50.3930470283

		12		42		13.3689839572		62.3235669094

		12		46		14.6422205246		75.61485238

		12		30		9.5492742552		30.5302416061

		12		36		11.4591291062		44.9316745311

		12		26		8.2760376878		22.5519550656

		12		56		17.825311943		114.9214057307

		12		40		12.7323656735		56.1894708664

		12		28		8.9126559715		26.3809080129

		12		35		11.1408199643		42.3257889888

		12		36		11.4591291062		44.9316745311

		12		26		8.2760376878		22.5519550656

		12		43		13.6872930991		65.5180382197

		12.2		34		10.8225108225		40.1998395235

		13		32		10.1858925388		36.7343228745

		13		41		13.0506748154		62.113554072

		13		34		10.8225108225		41.7666022705

		13		50		15.9154570919		94.6676330618

		13		38		12.0957473899		52.8684536655

		13		42		13.3689839572		65.3720422602

		13		43		13.6872930991		68.7194650071

		13		34		10.8225108225		41.7666022705

		13		42		13.3689839572		65.3720422602

		13		38		12.0957473899		52.8684536655

		13		51		16.2337662338		98.7375638778

		13		47.5		15.1196842373		84.8918187141

		13		48.3		15.3743315508		87.9582378943

		13		37.5		11.9365928189		51.404513151

		13		34.8		11.077158136		43.8758957391

		13		55.3		17.6024955437		117.2858860844

		13		27		8.5943468296		25.6421860487

		13		23		7.3211102623		18.2725876331

		13		39		12.4140565317		55.8620893154

		13		38		12.0957473899		52.8684536655

		13		45		14.3239113827		75.6823767264

		13		40		12.7323656735		58.9436787108

		13		36		11.4591291062		47.1436864352

		13		114		36.2872421696		549.9790856312

		13		27		8.5943468296		25.6421860487

		13		37		11.777438248		49.9624339366

		13		26		8.2760376878		23.6757297924

		13		33		10.5042016807		39.2075462054

		13		30		9.5492742552		32.0438553148

		13		29		9.2309651133		29.8258311659

		13		35		11.1408199643		44.411861315

		13		41		13.0506748154		62.113554072

		13.1		44		14.0056022409		72.4869679833

		13.5		37		11.777438248		51.1098100547

		14		43		13.6872930991		71.8367570841

		14		65		20.6900942195		172.824778894

		14		49		15.5971479501		94.7799379413

		14		68		21.645021645		190.2532703793

		14		45		14.3239113827		79.1089749913

		14		43		13.6872930991		71.8367570841

		14		31		9.867583397		35.9242703779

		14		32.4		10.3132161956		39.4429736313

		14		72.2		22.9819200407		216.1653522608

		14		75		23.8731856379		234.4278997574

		14		54		17.1886936593		116.505651311

		14		30.5		9.7084288261		34.7098099398

		14		47		14.9605296664		86.7558821789

		14		47		14.9605296664		86.7558821789

		14		59		18.7802393685		140.6390957984

		14		53		16.8703845174		111.9690030365

		14		43		13.6872930991		71.8367570841

		14		27		8.5943468296		26.8256452888

		14		28		8.9126559715		28.9685956733

		14		51		16.2337662338		103.1835347564

		14		47		14.9605296664		86.7558821789

		14		35		11.1408199643		46.4429332383

		14		83		26.4196587726		291.010135595

		14		72		22.9182582124		214.8912170217

		14		52		16.5520753756		107.5283916179

		14		32		10.1858925388		38.4198137784

		14		21		6.6844919786		15.7808445552

		14		25		7.957728546		22.800570993

		14		59		18.7802393685		140.6390957984

		14		35		11.1408199643		46.4429332383

		14		37		11.777438248		52.242526407

		14		42		13.3689839572		68.3403685085

		14		37		11.777438248		52.242526407

		14		35		11.1408199643		46.4429332383

		14		39		12.4140565317		58.4061850421

		14		30		9.5492742552		33.5174902779

		14		28		8.9126559715		28.9685956733

		14		27		8.5943468296		26.8256452888

		14		28		8.9126559715		28.9685956733

		14.5		58.5		18.6210847976		141.0189251531

		15		33		10.5042016807		42.7573408976

		15		47.5		15.1196842373		92.4673228758

		15		52.5		16.7112299465		114.3438361202

		15		31		9.867583397		37.4632069798

		15		44		14.0056022409		78.6161880319

		15		51		16.2337662338		107.520957365

		15		84		26.7379679144		310.7930890004

		15		50		15.9154570919		103.0964535781

		15		62		19.735166794		162.8012135585

		15		78		24.8281130634		265.3769406329

		15		48		15.2788388083		94.5439130653

		15		79.5		25.3055767762		276.3710727698

		15		58		18.4619302266		141.2866273727

		15		33		10.5042016807		42.7573408976

		15		50.8		16.1701044054		106.628128633

		15		27		8.5943468296		27.9799869978

		15		27		8.5943468296		27.9799869978

		15		32		10.1858925388		40.0638876572

		15		44		14.0056022409		78.6161880319

		15		44		14.0056022409		78.6161880319

		15		71		22.5999490705		217.214608093

		15		24		7.6394194041		21.8209092818

		15		28		8.9126559715		30.2137125729

		15		79		25.1464222052		272.6797943048

		15		54		17.1886936593		121.3909324082

		15		67		21.3267125032		191.99671021

		15		34		10.8225108225		45.5439623705

		15		49		15.5971479501		98.7708717755

		15		33		10.5042016807		42.7573408976

		15		29		9.2309651133		32.5385374637

		15		36		11.4591291062		51.3982527137

		15.5		45		14.3239113827		84.0939757243

		16		33		10.5042016807		44.4698903064

		16		62		19.735166794		169.1651174801

		16		30		9.5492742552		36.359250037

		16		42		13.3689839572		74.0652167555

		16		49		15.5971479501		102.670503571

		16		54		17.1886936593		126.1646314047

		16		46		14.6422205246		89.8037346607

		16		92		29.2844410491		391.8342128314

		16		49		15.5971479501		102.670503571

		16		46		14.6422205246		89.8037346607

		16		50		15.9154570919		107.1635679338

		16		23		7.3211102623		20.7547747277

		16		34		10.8225108225		47.3663139969

		16		51		16.2337662338		111.759214165

		16		56		17.825311943		136.2865639726

		16		43		13.6872930991		77.8489799174

		16		38		12.0957473899		59.9269106734

		16		42		13.3689839572		74.0652167555

		16		64		20.3717850777		180.9694691372

		16		38		12.0957473899		59.9269106734

		16		44		14.0056022409		81.7331001974

		16		27		8.5943468296		29.1077737035

		16		33		10.5042016807		44.4698903064

		16		60		19.0985485103		157.7846087853

		16		70		22.2816399287		218.9462175835

		16		32		10.1858925388		41.6701761898

		16		39		12.4140565317		63.3126717184

		16		41		13.0506748154		70.3814736224

		16		65		20.6900942195		187.0312389482

		16		47		14.9605296664		93.9908978259

		16		33		10.5042016807		44.4698903064

		16		43		13.6872930991		77.8489799174

		16		38		12.0957473899		59.9269106734

		16.5		46		14.6422205246		91.4853114987

		17		31		9.867583397		40.4378702344

		17		42		13.3689839572		76.8335050224

		17		61		19.4168576522		169.442319203

		17		56		17.825311943		141.3251094675

		17		93		29.602750191		415.4532379528

		17		76		24.1914947797		270.3238148985

		17		42.5		13.5281385281		78.7819139575

		17		43.5		13.84644767		82.7565699574

		17		57		18.1436210848		146.731531804

		17		51		16.2337662338		115.9063793673

		17		32		10.1858925388		43.2417953593

		17		49		15.5971479501		106.486277428

		17		67		21.3267125032		206.7938047215

		17		91		28.9661319073		396.6466714861

		17		54		17.1886936593		130.8358147736

		17		48		15.2788388083		101.9351641136

		17		38		12.0957473899		62.1745258227

		17		96		30.5576776165		444.5399948773

		17		48		15.2788388083		101.9351641136

		17		31		9.867583397		40.4378702344

		17		51		16.2337662338		115.9063793673

		17		62		19.735166794		175.392672917

		17		82		26.1013496308		317.7560416251

		17		35		11.1408199643		52.253789403

		17		47		14.9605296664		97.4895912235

		17		75		23.8731856379		262.8156805175

		17		102		32.4675324675		505.8905497816

		17		65		20.6900942195		193.9024277594

		17		45		14.3239113827		88.9137862333

		17		47		14.9605296664		97.4895912235

		17		64		20.3717850777		187.6224622999

		17		67		21.3267125032		206.7938047215

		17		73		23.2365673542		248.1377944907

		17		45		14.3239113827		88.9137862333

		17		48		15.2788388083		101.9351641136

		17		37		11.777438248		58.7659942722

		17		46		14.6422205246		93.1492397805

		17		89		28.3295136236		378.3058461319

		18		37		11.777438248		60.8489994234

		18		77		24.5098039216		287.5241273971

		18		107		34.0590781767		579.273429842

		18		63		20.0534759358		187.7609224532

		18		54		17.1886936593		135.4123558488

		18		52		16.5520753756		125.0066945646

		18		47		14.9605296664		100.9172884228

		18		96		30.5576776165		459.6982056445

		18		49		15.5971479501		110.2246535183

		18		51		16.2337662338		119.9694618282

		18		68		21.645021645		220.8010814421

		18		49		15.5971479501		110.2246535183

		18		48		15.2788388083		105.5164501961

		18		44		14.0056022409		87.7707799569

		18		44		14.0056022409		87.7707799569

		18		79		25.1464222052		303.6320095578

		18		53		16.8703845174		130.1542246469

		18		43		13.6872930991		83.6044876868

		18		66		21.0084033613		207.2425504835

		18		49		15.5971479501		110.2246535183

		18		102		32.4675324675		523.0865171185

		18		61		19.4168576522		175.3408550169

		18		38		12.0957473899		64.3764559141

		18		56		17.825311943		146.2616178412

		18		33		10.5042016807		47.7869932239

		18		62		19.735166794		181.4942998174

		18		66		21.0084033613		207.2425504835

		18		58		18.4619302266		157.5568369614

		18		50		15.9154570919		115.0422187356

		18		63		20.0534759358		187.7609224532

		18		58		18.4619302266		157.5568369614

		18		58		18.4619302266		157.5568369614

		18		69		21.9633307869		227.7523605806

		18		33		10.5042016807		47.7869932239

		18		47		14.9605296664		100.9172884228

		18		29		9.2309651133		36.3819606374

		18		47		14.9605296664		100.9172884228

		18		35		11.1408199643		54.109221769

		18		72		22.9182582124		249.2973058521

		18		46		14.6422205246		96.4268433236

		18		46		14.6422205246		96.4268433236

		18		44		14.0056022409		87.7707799569

		18		93		29.602750191		429.6424457163

		18		41		13.0506748154		75.5936576102

		18.5		54		17.1886936593		137.6673223055

		18.5		81		25.7830404889		325.4546475473

		19		93		29.602750191		443.5621078797

		19		73		23.2365673542		265.1188377387

		19		77		24.5098039216		296.9204688786

		19		74.2		23.6185383244		274.4577412377

		19		48.5		15.4379933792		111.4460567053

		19		74		23.5548764961		272.8892826795

		19		41		13.0506748154		78.1234394173

		19		55		17.5070028011		145.4449917051

		19		78		24.8281130634		305.1716252877

		19		32		10.1858925388		46.2914752224

		19		60		19.0985485103		174.8901857752

		19		67		21.3267125032		220.9982085557

		19		57		18.1436210848		156.8769948369

		19		97		30.8759867583		485.1535185006

		19		36		11.4591291062		59.3563940083

		19		106		33.7407690349		586.0661113509

		19		72		22.9182582124		257.4679574575

		19		70		22.2816399287		242.5238901047

		19		97		30.8759867583		485.1535185006

		19		75		23.8731856379		280.7795396957

		19		98		31.1942959002		495.8633320342

		19		102		32.4675324675		539.9566288123

		19		81		25.7830404889		330.650724983

		19		40		12.7323656735		74.1514189318

		19		126		40.1069518717		847.2910412998

		19		66		21.0084033613		214.0593927817

		19		54		17.1886936593		139.9011446295

		20		35.5		11.2999745353		59.4693033939

		20		99		31.512605042		522.2665241309

		20		60		19.0985485103		180.378443968

		20		75		23.8731856379		289.5137075113

		20		67		21.3267125032		227.9041629461

		20		79		25.1464222052		323.2756264004

		20		84		26.7379679144		368.2816337877

		20		81		25.7830404889		340.9027858421

		20		83.5		26.5788133435		363.6400972458

		20		71.5		22.7591036415		261.5941808033

		20		65		20.6900942195		213.7219791535

		20		87		27.69289534		396.7917931138

		20		62.8		19.9898141075		198.6803153285

		20		58		18.4619302266		167.879927478

		20		87		27.69289534		396.7917931138

		20		63		20.0534759358		200.0236245401

		20		64		20.3717850777		206.8124597151

		20		55		17.5070028011		150.0237470783

		20		50.5		16.0746116628		125.2294541431

		20		60.5		19.2577030812		183.5777079139

		20		95		30.2393684747		478.3960696475

		20		57		18.1436210848		161.8092836914

		20		53		16.8703845174		138.7105329786

		20		61		19.4168576522		186.8068977022

		20		70		22.2816399287		250.0893249406

		20		18		5.7295645531		14.2262217221

		20		56		17.825311943		155.8573232516

		20		53		16.8703845174		138.7105329786

		20		47		14.9605296664		107.5798287273

		20		106		33.7407690349		604.013236051

		20		41		13.0506748154		80.6071064716

		20		47		14.9605296664		107.5798287273

		20		36		11.4591291062		61.2508788938

		20		128		40.7435701553		902.833704626

		20		41		13.0506748154		80.6071064716

		20		54		17.1886936593		144.3082524684

		20		81		25.7830404889		340.9027858421

		20		105		33.422459893		591.9455507351

		20		93		29.602750191		457.2305019778

		20		36		11.4591291062		61.2508788938

		20		70		22.2816399287		250.0893249406

		20		61		19.4168576522		186.8068977022

		20		73		23.2365673542		273.3750494697

		20		62		19.735166794		193.3551970438

		20		80		25.4647313471		332.0268227018

		20		63		20.0534759358		200.0236245401

		20		70		22.2816399287		250.0893249406

		20		69		21.9633307869		242.5723328049

		20		69		21.9633307869		242.5723328049

		20		85		27.0562770563		377.6590125142

		20		64		20.3717850777		206.8124597151

		20		58		18.4619302266		167.879927478

		20		56		17.825311943		155.8573232516

		20		65		20.6900942195		213.7219791535

		20		90		28.6478227655		426.439411504

		20		73		23.2365673542		273.3750494697

		20		54		17.1886936593		144.3082524684

		20		94		29.9210593328		467.7493245866

		20		84		26.7379679144		368.2816337877

		20		66		21.0084033613		220.7524565818

		20		87		27.69289534		396.7917931138

		20		96		30.5576776165		489.1709507057

		20		97		30.8759867583		500.0741798837

		20		44		14.0056022409		93.5783514225

		20		50		15.9154570919		122.6209020369

		20		78		24.8281130634		314.6489583248

		20		45		14.3239113827		98.130569075

		20		45		14.3239113827		98.130569075

		20		46		14.6422205246		102.7976126446

		20		56		17.825311943		155.8573232516

		20		45		14.3239113827		98.130569075

		20		46		14.6422205246		102.7976126446

		20		55		17.5070028011		150.0237470783

		20		50		15.9154570919		122.6209020369

		20		89		28.3295136236		416.4301138441

		20		45		14.3239113827		98.130569075

		20		78		24.8281130634		314.6489583248

		20		107		34.0590781767		616.2113178306

		20		92		29.2844410491		446.8393868265

		21		63		20.0534759358		205.9937299104

		21		55		17.5070028011		154.5232440212

		21		65.5		20.8492487904		223.6961403006

		21		68.5		21.8041762159		245.966479031

		21		62.5		19.8943213649		202.5462366652

		21		63		20.0534759358		205.9937299104

		21		87		27.69289534		408.4835684884

		21		82		26.1013496308		360.2398552607

		21		70		22.2816399287		257.5241069913

		21		72		22.9182582124		273.3743981422

		21		77		24.5098039216		315.2135550567

		21		58		18.4619302266		172.9056224739

		21		59		18.7802393685		179.2773734943

		21		69		21.9633307869		249.7876503825

		21		88		28.0112044818		418.520979801

		21		100		31.8309141839		549.1804249893

		21		89		28.3295136236		428.6884819093

		21		74		23.5548764961		289.7295941685

		21		80		25.4647313471		341.8449128479

		21		90		28.6478227655		438.9863005306

		21		91		28.9661319073		449.4146597496

		21		32		10.1858925388		49.2307379071

		21		63		20.0534759358		205.9937299104

		21		52		16.5520753756		137.233755153

		21		75		23.8731856379		298.0971729663

		22		110		35.0140056022		691.3849476386

		22		105		33.422459893		626.2518755948

		22		130		41.380188439		986.710442772

		22		46		14.6422205246		108.9491975208

		22		82		26.1013496308		370.4059956158

		22		90		28.6478227655		451.3271608436

		22		82		26.1013496308		370.4059956158

		22		84		26.7379679144		389.8389127538

		22		50		15.9154570919		129.9389579347

		22		50		15.9154570919		129.9389579347

		22		80		25.4647313471		351.5015046926

		22		64.5		20.5309396486		222.6886012633

		22		87		27.69289534		419.9832545652

		22		77.5		24.6689584925		328.6110327038

		22		79		25.1464222052		342.2468142219

		22		99		31.512605042		552.6173837684

		22		89		28.3295136236		440.7455230265

		22		78		24.8281130634		333.1235005213

		22		85		27.0562770563		399.7541287617

		22		78		24.8281130634		333.1235005213

		22		145		46.1548255666		1245.3890089025

		22		91		28.9661319073		462.0427710562

		22		102		32.4675324675		588.8200314612

		22		65		20.6900942195		226.3600738325

		22		93		29.602750191		483.8768088661

		22		92		29.2844410491		472.8925791148

		22		100		31.8309141839		564.5487045534

		22		70		22.2816399287		264.8364019695

		22		110		35.0140056022		691.3849476386

		22		91		28.9661319073		462.0427710562

		22		48		15.2788388083		119.199223302

		22		60		19.0985485103		191.0761162287

		22		69		21.9633307869		256.8840791129

		22		42		13.3689839572		89.9069687985

		22		61		19.4168576522		197.8792206652

		22		67		21.3267125032		241.3655652355

		22		60		19.0985485103		191.0761162287

		22		52		16.5520753756		141.1711257843

		22		107		34.0590781767		651.8920864539

		22		80		25.4647313471		351.5015046926

		22		107		34.0590781767		651.8920864539

		22		100		31.8309141839		564.5487045534

		22		61		19.4168576522		197.8792206652

		22.5		65		20.6900942195		229.455936946

		23		108		34.3773873186		682.6752512423

		23		101		32.1492233257		592.0602345646

		23		82		26.1013496308		380.412292504

		23		90		28.6478227655		463.4742193527

		23		94		29.9210593328		508.2941325632

		23		64.8		20.6264323911		231.0159718416

		23		96		30.5576776165		531.5327245319

		23		105.5		33.581614464		649.5219639265

		23		83.5		26.5788133435		395.3223253682

		23		180		57.2956455309		2027.8281583802

		23		48.7		15.5016552075		126.2829351357

		23		109		34.6956964604		696.1835497554

		23		64		20.3717850777		225.0208146276

		23		94		29.9210593328		508.2941325632

		23		80		25.4647313471		361.0062209135

		23		78		24.8281130634		342.1400278935

		23		71		22.5999490705		280.3307217334

		23		71		22.5999490705		280.3307217334

		23		81		25.7830404889		370.6416482588

		23		150		47.7463712758		1374.0024951182

		23		99		31.512605042		567.4313946065

		23		91		28.9661319073		474.4726007632

		23		78		24.8281130634		342.1400278935

		23		112		35.6506238859		737.557884082

		23		79		25.1464222052		351.505763725

		23		110		35.0140056022		709.8332870166

		23		124		39.470333588		915.8916671403

		23		44		14.0056022409		101.9226888035

		23		62		19.735166794		210.3985758695

		23		57		18.1436210848		176.1149245781

		23		72		22.9182582124		288.7605574076

		23.5		119		37.8787878788		849.820724029

		24		83		26.4196587726		400.4259667893

		24		85		27.0562770563		421.159435174

		24		115		36.6055513114		800.1446493094

		24		77.5		24.6689584925		346.2700970767

		24		54		17.1886936593		161.2193016111

		24		99.3		31.6080977846		585.7737852119

		24		68		21.645021645		262.5093058337

		24		99		31.512605042		582.0227957265

		24		101		32.1492233257		607.2722770296

		24		60.9		19.385026738		207.8821982658

		24		61		19.4168576522		208.6047864325

		24		112		35.6506238859		756.4242943352

		24		118		37.5604787369		845.179247672

		24		115		36.6055513114		800.1446493094

		24		115		36.6055513114		800.1446493094

		24		112		35.6506238859		756.4242943352

		24		67		21.3267125032		254.4056737572

		24		72		22.9182582124		296.2775037268

		24		49		15.5971479501		131.3043005985

		24		84		26.7379679144		410.7230725251

		24		52		16.5520753756		148.8630806276

		24		47		14.9605296664		120.2448006653

		24		68		21.645021645		262.5093058337

		24		95		30.2393684747		533.2345514507

		24		96		30.5576776165		545.2183225716

		24		111		35.3323147441		742.1419678354

		24		40		12.7323656735		85.5629499813

		24		68		21.645021645		262.5093058337

		24		64		20.3717850777		230.9024843059

		24		75		23.8731856379		323.0326621173

		24		68		21.645021645		262.5093058337

		24		90		28.6478227655		475.4385106308

		24		98		31.1942959002		569.6122236688

		24		84		26.7379679144		410.7230725251

		24		92		29.2844410491		498.1332713841

		24		83		26.4196587726		400.4259667893

		24		83		26.4196587726		400.4259667893

		24		89		28.3295136236		464.3022689645

		24		85		27.0562770563		421.159435174

		24		88		28.0112044818		453.3064762676

		24		64		20.3717850777		230.9024843059

		24		71		22.5999490705		287.6318516506

		24		90		28.6478227655		475.4385106308

		24		112		35.6506238859		756.4242943352

		24		100		31.8309141839		594.5760743837

		24		120		38.1970970206		875.9350694717

		24		110		35.0140056022		728.0048683655

		24		140		44.5632798574		1216.0819451889

		24		85		27.0562770563		421.159435174

		24		169		53.7942449707		1816.6881434155

		24		56		17.825311943		174.0989317434

		24		80		25.4647313471		370.3677408825

		24		83		26.4196587726		400.4259667893

		24		51		16.2337662338		142.8804197537

		24		107		34.0590781767		686.4628953048

		24		108		34.3773873186		700.1655369864

		24		113		35.9689330278		770.8520497717

		25		105.5		33.581614464		682.5972347756

		25		100		31.8309141839		609.2612252199

		25		93.5		29.7619047619		528.2915424492

		25		107		34.0590781767		703.3704247397

		25		110		35.0140056022		745.914729152

		25		107		34.0590781767		703.3704247397

		25		87		27.69289534		453.4384848381

		25		95.5		30.3985230456		552.5509024883

		25		108		34.3773873186		717.4038446919

		25		93		29.602750191		522.3172600068

		25		181		57.6139546728		2153.7475835801

		25		80.5		25.623885918		384.6375470954

		25		77.3		24.6052966641		352.9689315301

		25		107		34.0590781767		703.3704247397

		25		87.1		27.7247262541		454.544062458

		25		65.5		20.8492487904		248.5859815932

		25		92		29.2844410491		510.4771635944

		25		107		34.0590781767		703.3704247397

		25		112		35.6506238859		775.0190529971

		25		98		31.1942959002		583.6922475697

		25		87		27.69289534		453.4384848381

		25		132		42.0168067227		1099.0531168994

		25		68		21.645021645		269.0859904037

		25		45		14.3239113827		112.4825342574

		25		69		21.9633307869		277.5277659692

		25		66		21.0084033613		252.6170489333

		25		55		17.5070028011		171.8210290314

		25		70		22.2816399287		286.1081225798

		25		65		20.6900942195		244.5893090728

		25		145		46.1548255666		1342.3174894493

		25		64		20.3717850777		236.6990021903

		25		77		24.5098039216		350.0740637187

		25		86		27.3745861981		442.4614574446

		25		58		18.4619302266		192.2265305217

		25		57		18.1436210848		185.2898222165

		25		129		41.0618792972		1046.592714691

		25		54		17.1886936593		165.2882945187

		25		100		31.8309141839		609.2612252199

		25		64		20.3717850777		236.6990021903

		25		108		34.3773873186		717.4038446919

		25		102		32.4675324675		635.4151415976

		25		88		28.0112044818		464.5587640178

		25		93		29.602750191		522.3172600068

		25		102		32.4675324675		635.4151415976

		25		109		34.6956964604		731.5852101886

		25		102		32.4675324675		635.4151415976

		25		91		28.9661319073		498.7814992196

		25		103		32.7858416094		648.7119974459

		25		122		38.8337153043		929.4989778245

		25		104		33.1041507512		662.1557399263

		25		101		32.1492233257		622.2649565851

		25		114		36.2872421696		804.7184551952

		25		94		29.9210593328		534.3020193615

		25		77		24.5098039216		350.0740637187

		25		102		32.4675324675		635.4151415976

		25		131		41.6984975809		1081.41393202

		25		45		14.3239113827		112.4825342574

		25		34		10.8225108225		62.2975727049

		25		49		15.5971479501		134.6278694186

		25		51		16.2337662338		146.4927538777

		25		83		26.4196587726		410.3874621377

		25		71		22.5999490705		294.8273401065

		25		99		31.512605042		596.4037288969

		25		185		58.8871912401		2256.6324006235

		25.5		98		31.1942959002		590.6583957158

		26		82		26.1013496308		409.5592150935

		26		93		29.602750191		534.7670833805

		26		96		30.5576776165		572.007461387

		26		91.5		29.1252864782		516.6464815178

		26		104		33.1041507512		677.8700556037

		26		82		26.1013496308		409.5592150935

		26		117		37.2421695951		870.4705931835

		26		81		25.7830404889		399.0530772172

		26		84.5		26.8971224854		436.4605337789

		26		81.5		25.9421950598		404.2880070854

		26		112		35.6506238859		793.3563618443

		26		84		26.7379679144		431.0074614811

		26		188		59.8421186656		2389.4112925445

		26		99		31.512605042		610.5852436018

		26		124		39.470333588		984.8653967568

		26		66.5		21.1675579323		262.8733485512

		26		125		39.7886427298		1001.8237813635

		26		186		59.205500382		2335.4911072869

		26		120		38.1970970206		918.5744868895

		26		118		37.5604787369		886.3518771274

		26		35		11.1408199643		67.8464087281

		26		64		20.3717850777		242.4148881442

		26		57		18.1436210848		189.7804367561

		26		80		25.4647313471		388.6919242591

		26		78		24.8281130634		368.4035444159

		26		80		25.4647313471		388.6919242591

		26		80		25.4647313471		388.6919242591

		26		91		28.9661319073		510.6800995308

		26		61		19.4168576522		219.0216783162

		26		74		23.5548764961		329.5551633144

		26		111		35.3323147441		778.3905316701

		26		122		38.8337153043		951.4118043182

		26		130		41.380188439		1088.939252218

		26		117		37.2421695951		870.4705931835

		26		98		31.1942959002		597.5770036131

		26		56		17.825311943		182.816181955

		26		60		19.0985485103		211.5030954017

		26		68		21.645021645		275.571213512

		26		72		22.9182582124		310.9908918526

		26		78		24.8281130634		368.4035444159

		26		83		26.4196587726		420.2105923799

		26		88		28.0112044818		475.6548335188

		26		61		19.4168576522		219.0216783162

		26		100		31.8309141839		623.7427622638

		26		122		38.8337153043		951.4118043182

		26		65		20.6900942195		250.4927958569

		26		117		37.2421695951		870.4705931835

		26		130		41.380188439		1088.939252218

		26		113		35.9689330278		808.4742580028

		26		91		28.9661319073		510.6800995308

		26		135		42.9717341482		1179.9445797183

		26.5		106		33.7407690349		713.9277901482

		26.5		144		45.8365164248		1368.9495455415

		27		108.5		34.5365418895		758.5748335667

		27		114.5		36.4463967405		850.3809671808

		27		108		34.3773873186		751.1761472731

		27		101		32.1492233257		651.6372653542

		27		77		24.5098039216		366.7651541699

		27		130		41.380188439		1113.6185577341

		27		92		29.2844410491		534.6597264341

		27		113		35.9689330278		826.9052339837

		27		108		34.3773873186		751.1761472731

		27		70		22.2816399287		299.7936691228

		27		66		21.0084033613		264.7239631099

		27		85		27.0562770563		452.1347187819

		27		93		29.602750191		547.050601928

		27		72		22.9182582124		318.1983452991

		27		71		22.5999490705		308.9232830193

		27		132		42.0168067227		1150.3500522922

		27		134		42.6534250064		1187.7186040998

		27		123		39.1520244461		990.0532879007

		27.4		95.3		30.3348612172		581.2463723246

		27.4		82.6		26.2923351159		429.3302951061

		28		112.5		35.8097784568		837.1845507157

		28		107		34.0590781767		752.7339160061

		28		122		38.8337153043		994.3761958787

		28		108		34.3773873186		767.7332362714

		28		97		30.8759867583		611.3647519525

		28		104.5		33.2633053221		715.9240374043

		28		95.5		30.3985230456		591.5037172481

		28		118		37.5604787369		926.4338672379

		28		70		22.2816399287		306.5027049593

		28		48		15.2788388083		138.1886648937

		28		57		18.1436210848		198.5842641266

		28		134		42.6534250064		1213.668871572

		28		147		46.7914438503		1477.7148118602

		28		121		38.5154061625		977.150245005

		28		128		40.7435701553		1101.1109850149

		29		135		42.9717341482		1259.0265159618

		29		146		46.4731347084		1487.0597486326

		29		64		20.3717850777		259.1182632692

		29		50		15.9154570919		153.9008235471

		29		122		38.8337153043		1015.454938066

		29		130		41.380188439		1162.0420447606

		29		138		43.9266615737		1319.2113351737

		30		109		34.6956964604		816.0273874155

		30		140		44.5632798574		1387.9102443813

		30		119.1		37.910618793		984.7188899051

		30		120.1		38.2289279348		1002.3406717315

		30		127		40.4252610135		1128.4810666675

				63782		20302.3936847466
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		Quadrat		Height		Girth		DBH		AGB (Kg)		AGB(mg/ha)		AGC

		1		11.9661538462		39.8030769231		12.6696832579		8581.1038097503		214.5275952438		107.2637976219

		2		9.5833333333		40.2083333333		12.7986800781		8048.783565976		201.2195891494		100.6097945747

		3		13.0203125		47.0546875		14.9779371976		10667.2050134473		266.6801253362		133.3400626681

		4		10.3641304348		38.9130434783		12.3863774759		9533.6944922259		238.3423623056		119.1711811528

		5		21.1571428571		75.4		24.0005092946		7158.1480919047		178.9537022976		89.4768511488

		6		17.4375		63.796875		20.3071285332		7936.8622516715		198.4215562918		99.2107781459

		7		12.5204081633		49.1387755102		15.6413214637		12302.541306498		307.5635326625		153.7817663312

		8		12.3928571429		47.5625		15.1395785587		9609.5952032825		240.2398800821		120.119940041

		9		10.3872727273		41.8163636364		13.3105308239		7860.5368730358		196.5134218259		98.2567109129

		10		11.8269230769		41.9942307692		13.3671475583		5078.3362973367		126.9584074334		63.4792037167

		11		9.8805555556		35.6569444444		11.3499313867		3987.0927382589		99.6773184565		49.8386592282

		12		10.9574468085		47.2276595745		15.0329957902		8767.8243266731		219.1956081668		109.5978040834

		13		17.2295081967		50.9344262295		16.2128935032		12629.0265732947		315.7256643324		157.8628321662

		14		20		60.9069767442		19.3872474994		9229.8122747326		230.7453068683		115.3726534342

		15		12.8857142857		52.8857142857		16.8340063298		5742.9401978362		143.5735049459		71.786752473

		16		16.5		54.5666666667		17.3690688397		6402.2878527862		160.0571963197		80.0285981598

		17		16.3		53.05		16.8862999745		4150.3758429005		103.7593960725		51.8796980363

		18		17.7333333333		60.3333333333		19.2046515576		3531.9020529311		88.2975513233		44.1487756616

		19		17.34375		55.96875		17.8153647823		6786.8710124388		169.671775311		84.8358876555

		20		13.5833333333		49.7083333333		15.8226169256		3262.552620579		81.5638155145		40.7819077572

		21		23.7428571429		89.1714285714		28.3840809051		17130.7668154824		428.2691703871		214.1345851935

		22		21.75		82.96875		26.4097116119		13035.1263881776		325.8781597044		162.9390798522

		23		19.5517241379		83.1379310345		26.4635634818		11157.150476491		278.9287619123		139.4643809561

		24		18.875		61.7916666667		19.6688523894		6598.7052045916		164.9676301148		82.4838150574

		25		19.7307692308		62.3461538462		19.8453507277		8257.0419123639		206.4260478091		103.2130239045

		26		19.0294117647		50.9411764706		16.2150421666		5111.4437932454		127.7860948311		63.8930474156

		27		18.3888888889		50.9722222222		16.2249243132		6003.429522554		150.0857380639		75.0428690319

		28		19.5294117647		67.7058823529		21.5514013092		6940.0481820036		173.5012045501		86.750602275

		29		16.4074074074		71.4444444444		22.7414198002		10927.5408223813		273.1885205595		136.5942602798

		30		16.5151515152		64.303030303		20.4682423934		10649.4987111431		266.2374677786		133.1187338893
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		Lab. No.		Sample No.		Results of soil Samples

						pH		OC		OM		TN		Phosphorus		Potassium

								%		%		%		µg/g		meq/100g soil

		41801		Q1		6.15		0.68		1.17		0.06		0.9		0.12

		41802		Q2		6.25		0.64		1.1		0.06		1.35		0.14

		41803		Q3		6.3		0.72		1.24		0.06		1.47		0.12

		41804		Q4		6.25		0.6		1.03		0.05		0.8		0.12

		41805		Q5		6.15		0.88		1.51		0.08		0.9		0.16

		41806		Q6		6.2		1.12		1.93		0.1		0.95		0.19

		41807		Q7		6.1		0.64		1.1		0.06		1.3		0.12

		41808		Q8		6.18		0.84		1.44		0.07		1		0.11

		41809		Q9		6.18		0.88		1.51		0.08		1.27		0.11

		41810		Q10		6.35		1.04		1.79		0.09		1.56		0.12

		41811		Q11		6.1		1		1.72		0.09		1.55		0.1

		41812		Q12		6.05		1.16		1.99		0.1		3.06		0.14

		41813		Q13		5.92		1.04		1.79		0.09		1.39		0.17

		41814		Q14		5.71		1.2		2.06		0.1		6.92		0.19

		41815		Q15		6.65		0.88		1.51		0.08		8.56		0.1

		41816		Q16		5.78		1.12		1.93		0.1		1.38		0.14

		41817		Q17		6.05		0.72		1.24		0.06		1.29		0.08

		41818		Q18		6		0.88		1.51		0.08		1.02		0.11

		41819		Q19		5.8		1.4		2.41		0.12		5.38		0.1

		41820		Q20		5.75		0.68		1.17		0.06		1.05		0.1

		41821		Q21		5.66		0.84		1.44		0.07		1.34		0.12

		41822		Q22		5.75		0.68		1.17		0.06		1.57		0.21

		41823		Q23		5.65		1.04		1.79		0.09		3.09		0.14

		41824		Q24		5.8		0.32		0.55		0.03		1.27		0.08

		41825		Q25		5.6		0.92		1.58		0.08		1.22		0.09

		41826		Q26		5.9		0.92		1.58		0.08		1.41		0.11

		41827		Q27		5.85		1.2		2.06		0.1		2.35		0.09

		41828		Q28		5.85		1.04		1.79		0.09		1.42		0.1

		41829		Q29		5.8		0.96		1.65		0.08		2.62		0.1

		41830		Q30		5.85		1		1.72		0.09		2.74		0.11
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		Sample No.		Weight of Soil Sample		Weight of Oven Dry Soil		% Moisture

		1		28.6556666667		27.1103333333		5.392766992

		2		25.9686666667		24.6163333333		5.2075578261

		3		26.7173333333		25.1666666667		5.8039724523

		4		26.162		24.6663333333		5.7169431491

		5		28.6133333333		26.6076666667		7.0095526561

		6		27.23		24.9836666667		8.2494797405

		7		25.7923333333		23.425		9.1784380371

		8		28.3503333333		26.1693333333		7.6930312401

		9		27.5493333333		25.6313333333		6.9620559481

		10		28.998		26.8743333333		7.3234935743

		11		26.611		24.6823333333		7.2476294264

		12		28.3063333333		25.48		9.9848090533

		13		25.8673333333		24.2416666667		6.2846318394

		14		25.6206666667		23.8223333333		7.0190731441

		15		24.006		22.0613333333		8.1007525896

		16		34.566		31.9963333333		7.4340874462

		17		32.7173333333		30.1643333333		7.803203195

		18		40.207		36.3553333333		9.5795922766

		19		36.2336666667		33.799		6.719349408

		20		33.093		29.179		11.8272746502

		21		34.0123333333		30.4353333333		10.5167733273

		22		23.0976666667		18.4223333333		20.2415828439

		23		37.7103333333		32.7776666667		13.0804112047

		24		36.5526666667		31.7553333333		13.1244414452

		25		32.8586666667		29.0413333333		11.617432235

		26		35.9326666667		31.4753333333		12.4046828327

		27		41.5333333333		36.2043333333		12.8306581059

		28		33.4353333333		32.2356666667		3.5880206568

		29		29.4116666667		25.4223333333		13.5637785459

		30		37.0203333333		32.8826666667		11.1767407101
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		Q1		soil + Core		Soil		Core		Soil + Core		Soil				Q2		soil + Core		Soil		Core		Soil + Core		Soil				Q3		soil + Core		Soil		Core		Soil + Core		Soil				Q4		soil + Core		Soil		Core		Soil + Core		Soil				Q5		soil + Core		Soil		Core		Soil + Core		Soil				Q6		soil + Core		Soil		Core		Soil + Core		Soil				Q7		soil + Core		Soil		Core		Soil + Core		Soil				Q8		soil + Core		Soil		Core		Soil + Core		Soil				Q9		soil + Core		Soil		Core		Soil + Core		Soil				Q10		soil + Core		Soil		Core		Soil + Core		Soil				Q11		soil + Core		Soil		Core		Soil + Core		Soil				Q12		soil + Core		Soil		Core		Soil + Core		Soil				Q13		soil + Core		Soil		Core		Soil + Core		Soil				Q14		soil + Core		Soil		Core		Soil + Core		Soil				Q15		soil + Core		Soil		Core		Soil + Core		Soil				Q16		soil + Core		Soil		Core		Soil + Core		Soil				Q17		soil + Core		Soil		Core		Soil + Core		Soil				Q18		soil + Core		Soil		Core		Soil + Core		Soil				Q19		soil + Core		Soil		Core		Soil + Core		Soil				Q20		soil + Core		Soil		Core		Soil + Core		Soil				Q21		soil + Core		Soil		Core		Soil + Core		Soil				Q22		soil + Core		Soil		Core		Soil + Core		Soil				Q23		soil + Core		Soil		Core		Soil + Core		Soil				Q24		soil + Core		Soil		Core		Soil + Core		Soil				Q25		soil + Core		Soil		Core		Soil + Core		Soil				Q26		soil + Core		Soil		Core		Soil + Core		Soil				Q27		soil + Core		Soil		Core		Soil + Core		Soil				Q28		soil + Core		Soil		Core		Soil + Core		Soil				Q29		soil + Core		Soil		Core		Soil + Core		Soil				Q30		soil + Core		Soil		Core		Soil + Core		Soil

				48.474		25.753		22.721		46.909		24.699						43.577		24.828		18.749		42.277		23.528						47.91		28.333		19.577		46.29		26.713						49.188		28.7		20.488		47.284		26.796						48.928		28.611		20.317		46.949		26.632						51.102		29.054		22.048		48.701		26.653						46.3		26.988		19.312		43.86		24.548						49.953		28.864		21.089		47.715		26.624						48.679		28.553		20.126		46.689		26.593						51.342		28.991		22.351		48.91		26.559						48.775		26.514		22.261		46.65		24.389						48.017		29.268		23.199		46.459		23.26						46.276		26.699		19.577		44.803		25.226						46.332		25.844		20.488		44.763		24.275						42.671		22.354		20.317		40.703		20.386						52.627		33.878		18.749		49.341		30.592						53.147		32.659		20.488		50.354		29.866						61.228		38.507		22.721		57.74		35.019						57.887		34.166		23.721		55.843		32.122						49.625		28.258		21.367		46.469		25.102						47.129		26.939		20.19		43.952		23.762						45.978		23.395		22.583		40.949		18.366						59.837		38.79		21.047		54.57		33.523						67.265		44.892		22.373		62.008		39.635						49.53		27.368		22.162		46.449		24.287						53.69		33.177		20.513		49.338		28.825						55.462		35.272		20.19		50.611		30.421						53.615		33.366		20.249		49.231		28.982						48.88		29.303		19.577		45.189		25.612						58.289		34.697		23.592		54.061		30.469

				54.72		32.137		22.583		52.77		30.187						47.875		25.911		21.964		46.491		24.627						47.499		25.077		22.372		45.971		23.599						44.322		24.073		20.249		43.347		23.098						51.29		29.905		21.385		49.203		27.818						47.963		26.31		21.653		45.771		24.118						49.399		24.779		24.62		47.207		22.62						51.025		28.8		22.225		48.809		26.584						48.619		28.106		20.513		46.648		26.135						50.725		29.182		21.543		49.164		27.621						49.083		26.5		22.583		47.691		25.108						49.122		27.158		21.964		47.601		25.637						48.251		25.879		22.372		46.549		24.177						46.19		25.941		20.249		44.561		24.312						45.163		23.778		21.385		43.348		21.963						54.695		31.496		23.199		51.161		27.962						54.32		33.59		20.73		51.248		30.518						58.281		36.896		21.385		54.506		33.121						63.685		40.559		23.126		60.223		37.097						56.801		33.08		23.721		52.548		28.827						61.178		39.214		21.964		57.291		35.327						44.026		22.373		21.653		39.063		17.41						58.225		36.821		21.404		53.103		31.699						54.569		29.949		24.62		50.575		25.955						59.269		37.221		22.048		55.447		33.399						57.719		38.407		19.312		53.021		33.709						66.234		45.67		20.564		60.351		39.787						56.121		34.896		21.225		54.018		32.793						52.068		28.646		23.422		47.949		24.527						57.669		37.352		20.317		53.529		33.212

				51.499		28.077		23.422		49.867		26.445						47.357		27.167		20.19		45.884		25.694						50.463		26.742		23.721		48.909		25.188						48.912		25.713		23.199		47.304		24.105						48.691		27.324		21.367		46.74		25.373						46.89		26.326		20.564		44.744		24.18						47.014		25.61		21.404		44.811		23.107						49.549		27.387		22.162		47.462		25.3						49.581		25.989		23.592		47.758		24.166						50.879		28.821		22.058		48.501		26.443						50.241		26.819		23.422		47.972		24.55						48.683		28.493		20.19		47.733		27.543						48.745		25.024		23.721		47.043		23.322						48.276		25.077		23.199		46.079		22.88						47.253		25.886		21.367		45.202		23.835						58.543		38.324		20.219		57.654		37.435						55.657		31.903		23.754		53.863		30.109						67.657		45.218		22.439		63.365		40.926						57.095		33.976		23.119		55.297		32.178						57.785		37.941		19.844		53.452		33.608						57.009		35.884		21.125		53.342		32.217						45.663		23.525		22.138		41.629		19.491						60.241		37.52		22.721		55.832		33.111						56.865		34.817		22.048		51.724		29.676						56.212		33.987		22.225		51.663		29.438						56.778		36.214		20.564		52.456		31.892						63.907		43.658		20.249		58.654		38.405						54.008		32.044		21.964		56.896		34.932						50.603		30.286		20.317		46.445		26.128						58.137		39.012		19.125		54.092		34.967
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		Quardrat		Sp. Rich		Sp. Div.		AGB(Mg/ha)		AGC		Avg. Height		Avg. DBH		Moisture		PH		SOC		SOM		TN		Phosphorus		Potassium

		1		65				214.5275952438		107.2637976219		11.9661538462		12.6696832579		5.392766992		6.15		0.68		1.17		0.06		0.9		0.12

		2		60				201.2195891494		100.6097945747		9.5833333333		12.7986800781		5.2075578261		6.25		0.64		1.1		0.06		1.35		0.14

		3		64				266.6801253362		133.3400626681		13.0203125		14.9779371976		5.8039724523		6.3		0.72		1.24		0.06		1.47		0.12

		4		92				238.3423623056		119.1711811528		10.3641304348		12.3863774759		5.7169431491		6.25		0.6		1.03		0.05		0.8		0.12

		5		21				178.9537022976		89.4768511488		21.1571428571		24.0005092946		7.0095526561		6.15		0.88		1.51		0.08		0.9		0.16

		6		32				198.4215562918		99.2107781459		17.4375		20.3071285332		8.2494797405		6.2		1.12		1.93		0.1		0.95		0.19

		7		49				307.5635326625		153.7817663312		12.5204081633		15.6413214637		9.1784380371		6.1		0.64		1.1		0.06		1.3		0.12

		8		56				240.2398800821		120.119940041		12.3928571429		15.1395785587		7.6930312401		6.18		0.84		1.44		0.07		1		0.11

		9		55				196.5134218259		98.2567109129		10.3872727273		13.3105308239		6.9620559481		6.18		0.88		1.51		0.08		1.27		0.11

		10		52				126.9584074334		63.4792037167		11.8269230769		13.3671475583		7.3234935743		6.35		1.04		1.79		0.09		1.56		0.12

		11		72				99.6773184565		49.8386592282		9.8805555556		11.3499313867		7.2476294264		6.1		1		1.72		0.09		1.55		0.1

		12		47				219.1956081668		109.5978040834		10.9574468085		15.0329957902		9.9848090533		6.05		1.16		1.99		0.1		3.06		0.14

		13		61				315.7256643324		157.8628321662		17.2295081967		16.2128935032		6.2846318394		5.92		1.04		1.79		0.09		1.39		0.17

		14		43				230.7453068683		115.3726534342		20		19.3872474994		7.0190731441		5.71		1.2		2.06		0.1		6.92		0.19

		15		35				143.5735049459		71.786752473		12.8857142857		16.8340063298		8.1007525896		6.65		0.88		1.51		0.08		8.56		0.1

		16		30				160.0571963197		80.0285981598		16.5		17.3690688397		7.4340874462		5.78		1.12		1.93		0.1		1.38		0.14

		17		20				103.7593960725		51.8796980363		16.3		16.8862999745		7.803203195		6.05		0.72		1.24		0.06		1.29		0.08

		18		15				88.2975513233		44.1487756616		17.7333333333		19.2046515576		9.5795922766		6		0.88		1.51		0.08		1.02		0.11

		19		32				169.671775311		84.8358876555		17.34375		17.8153647823		6.719349408		5.8		1.4		2.41		0.12		5.38		0.1

		20		24				81.5638155145		40.7819077572		13.5833333333		15.8226169256		11.8272746502		5.75		0.68		1.17		0.06		1.05		0.1

		21		35				428.2691703871		214.1345851935		23.7428571429		28.3840809051		10.5167733273		5.66		0.84		1.44		0.07		1.34		0.12

		22		32				325.8781597044		162.9390798522		21.75		26.4097116119		20.2415828439		5.75		0.68		1.17		0.06		1.57		0.21

		23		29				278.9287619123		139.4643809561		19.5517241379		26.4635634818		13.0804112047		5.65		1.04		1.79		0.09		3.09		0.14

		24		24				164.9676301148		82.4838150574		18.875		19.6688523894		13.1244414452		5.8		0.32		0.55		0.03		1.27		0.08

		25		26				206.4260478091		103.2130239045		19.7307692308		19.8453507277		11.617432235		5.6		0.92		1.58		0.08		1.22		0.09

		26		34				127.7860948311		63.8930474156		19.0294117647		16.2150421666		12.4046828327		5.9		0.92		1.58		0.08		1.41		0.11

		27		36				150.0857380639		75.0428690319		18.3888888889		16.2249243132		12.8306581059		5.85		1.2		2.06		0.1		2.35		0.09

		28		17				173.5012045501		86.750602275		19.5294117647		21.5514013092		3.5880206568		5.85		1.04		1.79		0.09		1.42		0.1

		29		27				273.1885205595		136.5942602798		16.4074074074		22.7414198002		13.5637785459		5.8		0.96		1.65		0.08		2.62		0.1

		30		33				266.2374677786		133.1187338893		16.5151515152		20.4682423934		11.1767407101		5.85		1		1.72		0.09		2.74		0.11






