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  Abstract 

 

Vegetation biomass is a crucial ecological variable for understanding the evolution and potential future changes 

of the climate system and is a larger global store of carbon than the atmosphere. One of the issues of major 

global concern is the increase in atmospheric carbon dioxide and its potential to change world climate. The study 

area is located in the Hyrcanian forests and sample plots were selected in the Fagus stands. The logging is done 

using a method of selecting individual trees. The method presented here is based on existing volume per ha data 

and volume-weighted average wood density. The total amount of biomass was equal to 421 ton per hectare. The 

results showed that the rate of deforestation in natural forests in Hyrcanian forest is high. Biomass estimates are 

critical for many landscape analysis questions. Measurements for biomass should be conducted at least every 5 

years. and remote sensing inference should be repeated at least on an annual basis. 

* Corresponding Author: Soran Amini Baneh  s.aminibane@yahoo.com 
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Introduction 

Biomass is the mass of living plant organic material, 

and it is often proportional to volume and basal area 

at the stand level, and diameter and height at the 

individual plant level. Biomass is also related to 

water, nutrient, and energy requirements of 

individual plants and stands. The carbon content of 

vegetation is directly related to biomass as discussed 

in the following section (Sandra and Ariel, 

1992).Vegetation biomass is a crucial ecological 

variable for understanding the evolution and 

potential future changes of the climate system. 

Vegetation Biomass is a larger global store of carbon 

than the atmosphere, and changes in the amount of 

vegetation biomass already affect the global 

atmosphere by being a net source of carbon, and 

having the potential either to sequester carbon in the 

future or to become an even larger source (FAO, 

2009). One of the issues of major global concern is 

the increase in atmospheric carbon dioxide and its 

potential to change to change world climate. Most of 

contribution to atmosphere carbon dioxide is from 

burning of fossil fuels and cement production by the 

industrial nations (Sandra and Ariel, 1992). 

 

The CO2 concentration in the atmosphere has 

increased by 31% since 1750 AD and is predicted to 

increase considerably in the next hundred years 

(Sofia et al, 2005). As a consequence is the 

temperature expected to increase (Anonymous, 

2000). Thus, additional to various goods and services 

being provided to human beings, forests act as a 

natural storage for carbon at the global scale, 

contributing approximately 80% of terrestrial 

aboveground, and 40% of terrestrial belowground 

carbon storage (Kirschbaum, 1996).  Deforestation in 

the recent decades has increased and has proposed as 

one of the critical issues around the world. 

 

Identify resources available, monitoring the changes 

and access to update information are the keys factors 

for planning, decisions and management in any field. 

Estimation biomass is important in estimating the 

amount of carbon stored and assessment of structure 

and condition of forest. Also, in estimating the 

amount of biomass and study fertility habitats is 

important (Navar, 2009). Accurate estimation of 

biomass is necessary for Greenhouse gases 

measurement (Muukkonen and Heiskanen, 

2006).Finally, study and comparison of these data 

with other areas and consider of potential of the 

region are very effective in the management of forest. 

Remotely sensed data have become the primary 

source for biomass estimation. A summary of 

previous research on remote sensing based biomass 

estimation approaches and a discussion of existing 

issues influencing biomass estimation are valuable for 

further improving biomass estimation performance 

(Dengsheng, 2006). The Hyrcanian forest (north of 

Iran) has a large ecological and economical value, but 

so far researcher has not been a study on estimation 

of above ground biomass by using a diameter and 

density parameters. 

 

The aim of this study is estimation above ground 

biomass by using a diameter and density parameters 

in of Darabkola forest (Hyrcanian forest), north of 

Iran 

 

Material and methods 

The study area 

The study area is located in the Hyrcanian forests, 

district 1 of Darabkola’s forests, northern Iran. 

Darabkola’s forest, with an area of about 2500 ha, is a 

natural and mature forest with uneven-aged and 

dense to semidense stands, comprising mixed 

hardwood types including Fagus dominant, mixed 

Fagus, Carpinus–FagusFagus–Carpinus, Carpinus–

Tilia and so on. The elevation ranges from 140 to 920 

m from free sea level and the general aspect of the 

study area is northern, but with some fine different 

slope aspects. However, the sample plots were 

selected on the northern slopes and only in the Fagus 

stands. The logging is done using a method of 

selecting individual trees, so as to be close to a natural 

silviculture. The investigation was carried out in only 

a part of Darabkola’s district 1, about 1224 ha, where 

Persian beech (Fagus orientalis) is a dominant 

species (Fagus dominant type). The volume of Fagus 
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stands based on our plot measurements ranged from 

131 to 643 m3 ha–1. 

 

Fig. 1. location of study area in Mazandaran province 

(north of Iran). 

 

The method presented here is based on existing 

volume per ha data and is best used for secondary to 

mature closed forests only, growing in moist to dry 

climates. It should be used for closed forest only 

because the original data base used for developing 

this approach was based on closed forests. The 

primary data needed for this approach is VOB/ha, 

that is inventoried volume over bark of free bole, i.e. 

from stump or buttress to crown point or first main 

branch. Inventoried volume must include all trees, 

whether presently commercial or not, with a 

minimum diameter of 10 cm at breast height or above 

buttress if this is higher. If the minimum diameter is 

somewhat larger, the VOB/ha information can be 

used with some adjustments as shown below. 

However, such adjustments to the primary data 

introduce larger errors in the estimate. 

 

Fig. 2. inventory net in this study. 

 

General equation 

Biomass density can be calculated from VOB/ha by 

first estimating the biomass of the inventoried volume 

and then "expanding" this value to take into account 

the biomass of the other aboveground components as 

follows (Brown and Lugo 1992): 

Aboveground biomass density (t/ha) = VOB × WD × 

BEF  

Where:  

WD = volume-weighted average wood density (1 of 

oven-dry biomass per m3 green volume)  

 BEF = biomass expansion factor (ratio of 

aboveground oven-dry biomass of trees to oven-dry 

biomass of inventoried volume). 

 

The total amount of biomass was equal to 

42107/74747 ton per 100 hectare and mean of 

biomass per hectare was 421 ton per hectare. 

 

Results and discussion 

More of the Hyrcanian forests are affected by human 

activities in the surrounding landscape, and all may 

be influenced by global changes in climate or sea 

level. To assess the health of these forests, or to 

evaluate the environmental impacts of specific 

management actions, it is often necessary to develop 

monitoring systems that address fundamental 

ecosystem characteristics such as diversity, structure, 

or productivity. Ideally, sampling methods should be 

applicable in forests in all stages of development, and 

across the entire range of site variability (Michael et 

al, 2001). 

 

Although the rate of deforestation in natural forests in 

Hyrcanian forest is high, As a long-term political 

commitment to stopping illegal logging, and legal 

over-logging, slowing deforestation, and managing 

and protecting remaining natural forests (natural 

production forests and protected areas) and 

plantations is required as a high priority. Reducing or 

eliminating illegal logging will have significant 

impacts not only on growing stocks, but also on wood 

harvest and wood production, as well as the 

government revenues (Nophea, 2004). 

 

Biomass estimates are critical for many landscape 

analysis questions, including carbon stock accounting 

and evaluating biomass potentially available to 

bioenergy projects (Xiaoping, 2009). 
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Land utilization statistics and using field methods to 

quantitative determination of parameters such as 

volume, density, basal area and biomass can be done 

with high precision but collection and update data is 

costly and time-consuming. Moreover, large extent of 

forest area, difficult access to some parts because of 

the mountainous areas, the efficiency of these 

methods is faced with serious questions. Due to these 

limitations in recent decades, the necessity of using 

other methods of data collection is quite evident 

(Holmgern, 2000). 

 

 

Table 1. plot number and biomass (t/ha) in study area. 

plot Biomass 
/ha 

plot Biomasst
/ha 

plot Biomasst
/ha 

plot biomasst
/ha 

plot Biomasst
/ha 

plot Biomasst
/ha 

plot Biomasst
/ha 

plot Biomasst
/ha 

plot Biomasst
/ha 

plot Biomasst
/ha 

1 401 11 401 21 188 31 402 41 408 51 436 61 587 71 563 81 404 91 436 

2 497 12 490 22 355 32 527 42 496 52 580 62 459 72 450 82 348 92 180 

3 634 13 469 23 352 33 596 43 345 53 403 63 457 73 473 83 628 93 483 

4 366 14 360 24 404 34 348 44 226 54 387 64 655 74 743 84 440 94 504 

5 457 15 316 25 230 35 233 45 451 55 460 65 397 75 442 85 363 95 667 

6 447 16 368 26 362 36 353 46 277 56 433 66 462 76 368 86 391 96 333 

7 328 17 364 27 376 37 235 47 256 57 342 67 352 77 483 87 400 97 649 

8 498 18 461 28 365 38 141 48 423 58 603 68 536 78 449 88 364 98 459 

9 403 19 376 29 354 39 299 49 620 59 503 69 477 79 364 89 433 99 353 

10 437 20 364 30 499 40 359 50 398 60 484 70 532 80 485 90 523 100 490 

 

Recommendations 

Measurements for biomass should be conducted at 

least every 5 years, and remote sensing inference 

should be repeated at least on an annual basis. The 

annual basis should be focused on incorporating 

natural disturbance effects as an update to existing 

biomass estimates. Promote the development of new 

standards for biomass products used in biomass 

estimation and mapping over large geographic areas. 

Current different methodologies for data collection 

and analysis of continuous, standardized and geo-

referenced forest biomass inventories should be 

harmonized. Extend forest biomass inventories to 

tropical forests, non-commercial forests, mangroves, 

dry woodlands and under-represented regions, and 

increase the number of permanent plots and the 

periodicity of data collection. Develop new or 

improved algometric functions (in a range of 

vegetation types, climate zones, and fertility classes) 

with associated description of the site chacteristics 

(e.g. soil, climate, etc.) where the allometric functions 

were derived in order to make them of independent 

value and applicable to wider geographic area, along 

with an analysis of the error propagation effects that 

may occur during the scaling process. For a more 

comprehensive picture of the total biomass in a stand, 

below ground biomass, coarse woody debris, fine 

woody debris and litter mass should be also 

considered, and new soil carbon measurement 

techniques and sampling strategies should be 

developed. Measurements for biomass should be 

conducted at least every 5 years, and remote sensing 

inference should be repeated at least on an annual 

basis. The annual basis should be focused on 

incorporating natural disturbance effects as an update 

to existing biomass estimates (FAO 2009). 

 

References 

Anonymous. 2000. Land use, land-use change, and 

forestry: special report of the Intergovernmental 

Panel on Climate Change. Cambridge University 

Press, Cambridge. 

 

Brown B, Lugo A. 1992. Above ground biomass 

estimation for tropical moist forests of the Brazilian 

amazon, 

 



 

266 Baneh et al. 

 

Int. J. Biosci. 2013 

Dengsheng L. 2006. The potential and challenge of 

remote sensing‐based biomass estimation. 

International Journal of Remote Sensing 27(7), 

1297-1328. 

http://dx.doi.org/10.1080/01431160500486732  

  

Brown S, Lugo AE. 1992. Above ground biomass 

estimates for tropical moist forests of the Brazilian 

Amazon. Interciencia 17, 8-18. 

 

FAO. 2009. Terrestrial Carbon Observation: 

Assessment of the status of the development of the 

standards for the Terrestrial Essential Climate 

Variables., No. 10, Rome. 

 

Holmgern J, Joyce S, Nilson MOH. 2000. 

Estimating stem volme and basel area in forest 

compartments by combing satellite image data 

.scandinavian journal of forest research 15(1), 103-

111.  

http://dx.doi.org/10.1080/02827580050160538  

  

Kirschbaum MUF. 1996. The carbon sequestration 

potential of tree plantations in Australia. In: Eldridge 

KG, Crowe MP, Old KM. (Eds.), Environmental 

Management: The Role of Eucalypts and Other Fast 

Growing Species. CSIRO Forestry and Forest 

Products, 77–89 p. 

http://dx.doi.org/10.1016/j.foreco.2003.12.019  

 

Michael S, Pablo L, Guy J, Guy J. 2001. 

Estimating above-ground biomass and production in 

mangrove communities of Biscayne National Park, 

Florida (U.S.A.). Wetlands Ecology and Management 

9, 27–37. 

 

Muukkonen P, Heiskanen J. 2006. Biomass 

estimation over a large area based on standwise forest 

inventory data and ASTER and MODIS satellite data: 

A possibility to verify carbon inventories Biomass 

estimation over a large area based on standwise forest 

inventory data and ASTER and MODIS satellite data: 

A possibility to verify carbon inventories. Remote 

Sensing of Environment 107, 617–624. 

http://dx.doi.org/10.1016/j.rse.2008.07.017  

 

Navar J. 2009. Algometric equations for tree species 

and carbon stocks for forests of north western 

Mexico, Forest Ecology and Management  257, 427-

434. 

 

Nophea KP, Wolfgang K, Sophanarith K. 2004. 

Appropriate measures for conservation of terrestrial 

carbon stocks—Analysis of trends of forest 

management in Southeast Asia. Forest ecology and 

management 191, 283-299. 

http://dx.doi.org/10.1016/j.foreco.2003.12.019  

 

Sandra B, Ariel EL. 1992. Aboveground biomass 

estimates for tropical moist forests of the Brazilian 

Amazon. 17(1). 

 

Sofia B, Peder w, Tomas L. 2005. A model for 

regional analysis of carbon sequestration and timber 

production. Forest Ecology & Management  216 (1-

3), 28-40. 

http://dx.doi.org/10.1016/j.foreco.2005.05.059  

 

Zhou X, Miles AH. 2009. Estimating aboveground 

tree biomass on forest land in the Pacific Northwest: a 

comparison of approaches. Res. Pap. PNW-RP-584. 

Portland, OR: U.S. Department of Agriculture, Forest 

Service, Pacific Northwest Research Station. 18 p. 

 

 

 

http://dx.doi.org/10.1080/01431160500486732
http://dx.doi.org/10.1080/02827580050160538
http://dx.doi.org/10.1016/j.foreco.2003.12.019
http://dx.doi.org/10.1016/j.rse.2008.07.017
http://dx.doi.org/10.1016/j.foreco.2003.12.019
http://dx.doi.org/10.1016/j.foreco.2005.05.059

