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Summary

Abstract :

This study 1s conducted in the northern region of Irag in Dohuk
governorate, Zakho district, Batouf district, Banka village, on the irrigated
Populus nigra Stands, which have an area of (50) hectares. The aim is to
estimate the dry weight of the various elements of the tree and Stand above
the surface of the ground and the effect of planting density on the dry weight
of the various elements of the tree.

To estimate the carbon sequestered and the amount of carbon dioxide gas
absorbed by the trees for these Stands primary data from Stands may be relied
upon by taking stratified random samples from the study site and the basic
data for the study are collected by Harvesting (35) black gouache trees and
weighing their different parts above the surface of the ground as well as
taking secondary samples from each A tree and all its elements for preparing
laboratory samples.

By using both field and laboratory data with various regression methods
available in the Statgraphics program, we come up with equations for
estimating the dry Biomass of different tree elements above the surface of the
earth, and that each of these equations that are prepared are tested with
accuracy measures (corrected determination coefficient R*-adj, standard error
SE, Durban Wasten test, and residual analysis test). The study has concluded
that :

First: Dry weight equations for the different elements of the tree

The dry weight of the various elements of the tree above the ground
was estimated, and the percentage varied. The dry weight of the main
stem gives the highest percentage, reaching 83.7% of the total dry
weight above the ground. On the other hand the percentage of branches
reached 10.7%, while the leaves reached 5.6%.

The dry weight is estimated by fitting mathematical equations that
estimate the dry weight of all elements of the tree above the ground, as
follows :

A- Estemation of the dry weight of the main stem :
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The dry weight of the main stem of the tree is estimated based on the
tree variables (diameter at breast, height ,form point ) and many
mathematical equations were installed

WdS=-20.92 + 88.721(1-exp " ** %)
R*adj.=0.89 SE=1.63 D.W=1.991

b- Estimation of the dry weight of the branches:

Estimate the dry weight of the branches in terms of the tree variables
collectively or individually and choose the best equation to estimate
this variable as follows:

WdB = -6.732 + 1.231 d+(-0.022d%)
R*adj=088  SE=0.532 D.W=1.73

C- Determination of the dry weight of the leaves:

The dry weight of the leaves is estimated in terms of the different tree
variables. Many mathematical equations are prepared for this purpose,
then the following equation is chosen:

WdL = 0.0059 * d***'
R*adj=0.81 SE=0.293 D.W = 1.81

D- Determination of the dry weight of the stem and branch:

Since the stem and branches constitute the majority of the wooden part

of the trees above ground, multiple mathematical equations were
prepared to estimate this variable, and the best equation was chosen
from them based on the statistical measures, which indicate the degree
of accuracy of these equations, as follows:

WdASB = -30.2674 + 4.3536d + (-0.096 d%)
R’*-adj. =0918 SE=1.843 D.W=191
b
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E- Estimation of the total dry weight of the tree above the ground :

The total dry weight above the surface of the earth is one of the most
important variables to be evaluated as it is included in the estimation of
the total carbon sequestered by trees, so it is estimated by using the
equation that had the best statistical measures in terms of accuracy and
as follows :

WAT = -30.3363 + 112.1121 (1-exp"?%)

R’*-adj. =0.895 S.E=1.607 D.W=1.79

Second: Equations of the dry weight of the Stand :

a- Equations of the dry weight of the main stem per unit area
The equation chosen to estimate this variable is as follows :
WS = 0.022 [ NO 9329 092215 A 0.3632

R*-adj. =0.922 S.E=19.52 D.W=1.95

b- Estimate the dry weight of the branches per unit area
The equation below is chosen to estimate this variable
WdB = 0.0242 * N*?%

R*-adj. =0.872 S.E=6.663 D.W=1.83

c- Estimate the dry weight of the leaves per unit area

The equation below is chosen to estimate this variable
WdL = 0.76302 + 0.00091 N(Hy/A) ~*7%?

R*adj=0817 S.E=2203 DW=23l1

D- Estimation of the dry weight of the main stem and branches per unit
area

The equation below is chosen to estimate this variable
WdASB = 0.0663 N'*'*0.832(1-H,)
R’*-adj. =0.943 SE=26.13 D.W=2.08
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E- Estimate the total dry weight above the surface of the earth per unit
area

The equation below is chosen to estimate this variable
WdT =0.1012 N***

R’-adj. =0911 SE=4032 DW=1.89

Third: Estimation of sequestered carbon

The carbon sequestered for the various elements of the tree per unit
area iss estimated based on the equations for estimating the dry weight
of those elements using Stand variables, which are both (density, Mean
height and age) where the carbon sequestered for the tree elements was
estimated, which are all of the main stem, branches and leaves, and the
density of the tree is the most influential variable in the estimation.

In the study, it is concluded that the carbon sequestered in the main
stem is 173. 942 tons / hectare at planting density of 23500 trees /
hectare. The amount of carbon sequestered in the branches is at the
same density 32.973 tons / hectare, while the leaves amounted to the
amount of carbon sequestered in them at planting density 23500 trees /
hectare, at an average height of 10 m, and at an average age of 10
years, was 10.271 tons / hectare, while the amount of carbon
sequestered for all parts of the tree above the surface of the earth per
unit area at a density of 23500 trees / hectare was 175.265 tons /
hectare.

Fourth: Estimation of the amount of CO2 absorption from the
atmosphere

The amount of CO2 absorption from the atmosphere is estimated to be
642.521 tons / hectare at planting density of 23500 trees / hectare and
during their life cycle
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