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INTRODUCTION:

Desertification is a serious environmental problem that
affects many regions of the world, especially drylands. Itis
the process by which natural or human causes reduce the
biological productivity of these lands, making them less
able to support life. Desertification can have negative
impacts on biodiversity, food security, human health, and
socio-economic development. Therefore, it is important
to understand the causes, effects, and solutions of
desertification,and to take action to preventorreverseit.

One of the main causes of desertification is deforestation,
which is the removal of trees and other vegetation from
the land. Trees and plants play a vital role in maintaining
the soil quality, water cycle, and climate of an area. They
prevent soil erosion, retain moisture, and sequester
carbon dioxide from the atmosphere. When trees and
plants are cleared away, the soil becomes exposed to
wind and water erosion, loses its fertility and organic
matter, and releases carbon dioxide into the air. This leads
to adecline in the biological productivity of the land, and
makesit more susceptible to droughtand desertification.

Another cause of desertification is farming, which is the
cultivation of crops and livestock on the land. Farming
can be beneficial for the land if it is done in a sustainable
way, using appropriate techniques and practices.
However, farming can also be harmful for the land if it is
done in an unsustainable way, using excessive or
inappropriate techniques and practices. For example,
overgrazing, overcropping, monoculture, and overuse of
fertilizers and pesticides can degrade the land and cause
desertification. Overgrazing occurs when animals
consume more vegetation than the land can regenerate,
leaving the soil bare and compacted. Overcropping
occurs when crops are grown continuously on the same
land, depleting the soil nutrients and organic matter.
Monoculture occurs when only one type of crop is grown
on the land, reducing the biodiversity and resilience of
the ecosystem. Overuse of fertilizers and pesticides
occurs when chemicals are applied to the land in excess
or without proper management, polluting the soil and
water, andkilling beneficial organisms.

A third cause of desertification is global warming, which
is the increase in the average temperature of the Earth's
surface and atmosphere due to the greenhouse effect.
Global warming can affect the land in various ways, such
as by altering the precipitation patterns, increasing the
frequency and intensity of droughts and heat waves, and
melting the glaciers and snow cover. These changes can
reduce the availability and quality of water, increase the
evaporation and transpiration rates, and affect the
growth and distribution of vegetation. These effects can
reduce the biological productivity of the land, and make
itmore vulnerable to desertification.

Desertification can have various effects on the
environment and society, such as by causing sand and
dust storms, food insecurity, poverty, and migration.
Sand and dust storms are strong winds that carry large
amounts of sand and dust from the desertified areas to

other regions, affecting the visibility, air quality, and
health of people and animals. Food insecurity is the lack
of access to sufficient, safe, and nutritious food, affecting
the health and well-being of people and animals.
Migration in this case is the movement of animals from
one place to another, usually due to unfavorable
conditions, affecting the social and economic stability of
both the originand destination areas.

Desertification can be prevented or reversed by imple-
menting various solutions, such as by reforestation, soil
regeneration, desert reclamation, and managed grazing.
Reforestation is the planting of trees and other vegetation
on the land, restoring the soil quality, water cycle, and
climate of the area. Soil regeneration is the improvement
of the soil health and fertility, using techniques such as
composting, mulching, cover cropping, and crop
rotation. Desert reclamation is the restoration of the
desertified areas to productive use, using techniques
such as irrigation, terracing, and agroforestry. Managed
grazingis the control of the number, type,and movement
ofanimals ontheland, ensuring that the vegetationis not
overconsumed ordamaged.

Desertification is a complex and dynamic phenomenon
that requires a holistic and integrated approach to
addressit. Itis not only an environmental issue, but also a
social, economic, and political one. It affects not only the
drylands, but also the whole planet. Therefore, it is the
responsibility of all stakeholders, including governments,
organizations, communities, and individuals, to work
together to combat desertification, and to promote
sustainable developmentand environmental justice.

IMPORTANCE OF STUDYING SOIL

ORGANIC CARBON:

Soil, a critical component of our environment, plays a
pivotal role in supporting life on Earth. Its health is
intricately linked to various ecological processes and
has direct implications for agricultural productivity,
water quality, and climate regulation. In recent times,
there has been a growing recognition of the significance
of studying soil organic carbon (SOC) as a key indicator
of soil health and sustainability. This report delves into
the importance of investigating soil organic carbonona
global scale and presents a specific case study
conducted in Dedoplistskaro municipality.

Carbon Sequestration and Climate Change Mitigation-
Soil organic carbon acts as a major component of the
global carbon cycle, influencing atmospheric carbon
dioxide levels. Understanding and managing SOC can
contribute to climate change mitigation efforts by
enhancing carbon sequestrationin soils.

Soil Fertility and Agricultural Productivity- Soil organic
carbon is a crucial determinant of soil fertility. It affects
nutrient availability, water retention, and microbial
activity. Studying SOC levels provides insights into the
health of soils, aiding in sustainable agricultural



practicesand improved food production.

Biodiversity and Ecosystem Functioning - Soil
ecosystems are intricately connected to above-ground
ecosystems. Soil organic carbon supports diverse
microbial communities and invertebrates that play a
vital role in nutrient cycling and overall ecosystem
functioning.

Water Quality and Retention- Soils with adequate
organic carbon content have better water retention
capacity. This is vital for maintaining water quality,
preventing erosion, and ensuring a sustainable supply
of water for both ecosystemsand human needs.

Indicator of Land Management Practices- SOC levels are
influenced by land-use changes and management
practices. Monitoring changesin SOC provides valuable
information about the impact of human activities on
soil health and guides the development of sustainable
land management strategies.

CASE STUDY IN OUR LOCATIONS:

The research conducted in Dedoplistskaro municipality
focuses on assessing soil organic carbon stocks in
collaboration with the organization SABUKO. The
fieldwork involved meticulous planning and execution,
including overnight stays, to gather comprehensive
dataonsoil profiles.

The methodology included excavation of sample
profiles, detailed analysis of soil horizons, and the
collection of soil samples for laboratory study.
Parameters such as bulk density, carbonate content,
root density, and stone presence were assessed to
provide a holisticunderstanding of the soil structure.

The findings from this study in Dedoplistskaro municipa-
lity contribute to the broader understanding of soil
organic carbon dynamics. By investigating these
aspects, we not only gain insights into local soil health
but also contribute valuable data to the global effort to
address climate change, promote sustainable
agriculture, and preserve the health of ecosystems. The
subsequent sections of this report will delve into the
specific results and implications of the soil organic
carbon study in Dedoplistskaro.

Calculating soil organic carbon (SOC) per hectare
involves several steps and typically requires fieldwork,
laboratory analysis, and mathematical computations.
The process can be complex, but I'll break it down into
key components:

Description of the work process:

To determine organic carbonin the soil, itis necessary to
take a soil sample with the appropriate methodology,
which includes thefollowing stages:

1. Preparationforfield work, preparation of all necessaryin-
ventoryand work materials,dependingonthelocation.

2. Planningfield pointsandfield trips.

3. Diggingofthesoil profile, depending on the needs of the
project, if we only want to determine organic carbon for
the upper horizons, it is enough to dig a profile 30 cm
wideand30-40cmdeep where:

3.1. Theexisting horizonswillbe distinguished accor-
dingtotheirindicators and will be given the appropri-
atenameaccording tothe mainqualifiers (A, B,C,D,E).

3.2. Soilstructureand bulkdensity will be checked.

3.3. ltisnecessaryto count the depth of each horizon
andmarkthem.

3.4. Labeling of additional information such as: sto-
nes, color, identification of carbonates and secondary
carbonates, as well as description of other important
information.

3.5. Collect soil samples from each horizon and store
them in special packages, where the name of the lo-
cation and the number of the horizon are written. Ex:
Location - CL 11.Horizon 1-H1. Accordingly, the sto-
rage package will contain thisinformation CL11H-1.

3.6. Transfer of the collected soil samples to the
laboratory.

4. Sample Collection:

- Collect soil samples systematically across the field,
either using a grid pattern or by dividing the field
into differentzones based on similar characteristics.

- Depth of Sampling: Collect samples at specific
depths, as SOC can vary with soil depth. soiit's better
tofind depth deepnessforeach horizon separately.

5. SoilSample Preparation:

- Air Drying: After collection, spread the soil samples
in a thin layer and allow them to air-dry. In our case,
the laboratory used a special soil drying machine
that dries soil samples at a certain temperature for
furtherresearch.This prevents microbial activity and
preservestheinitial SOC content.

- Grinding: Once dried, grind the soil samples into a
fine powderto ensure homogeneity.

6. Laboratory Analysis:

- Loss-on-Ignition (LOI) Method: The most common
method for determining SOC involves burning the
soil samplesto measure the loss of weight due to the
combustion of organic matter.

-Procedure: Weigh a subsample, heat it to a high
temperature to burn off the organic matter, and re-
weigh the remaininginorganicresidue.

- Calculation: SOC is calculated as the difference in
weight before and after ignition, expressed as a
percentage of the soil weight.



ConversiontoCarbon Content: 9. Datalntegration:

- The measured SOC, usually reported as a percen- - Combine results from all sampled points or zo-
tage, is converted to carbon content by multiplying it nes to obtain an average SOC per hectare for the
by afactor of 0.58.This factor accounts for the fact that entirefield.

carbon constitutes approximately 58% of the organic

It's important to note that specific methods and
protocols may vary, and alternative techniques, such as
7. BulkDensity Correction: infrared spectroscopy, can also be employed for SOC
analysis. Additionally, periodic monitoring and repeated
sampling are crucial to assess changesin SOCovertime.

matter'sweight.

- Correct SOC values for bulk density variations if
necessary. This involves adjusting SOC values

based on the soil's bulk density to standardize the See an example of how to calculate organic carbon in
measurementon a per-hectare basis. each horizon:
8. Calculation of SOC perHectare: To calculate soil organic carbon (SOC) per hectare, you'll

need the organic carbon percentage for each horizon
(layer) of the soil and the bulk density for each horizon.
The formula for calculating SOC per hectare s as follows:

- Multiply the soil carbon content by the soil bulk
density and the depth of the sampled layer.

= ((0C *BD )/ 100) * 10,000

SOC.., .1 - is the soil organic carbon content per hectare in metric tons.
0c¢,..... -istheorganiccarbon percentage for a particular horizon.

* Depth

horizon horizon

SocPer hhetare

WHERE:

horizon

Bd,.... - is the bulk density for that horizonin g/cm®

Depth,,...- is the depth of that particular horizon in centimeters.

Here are the steps you canfollow:
Foreach horizon, calculate the contribution to SOC per hectare using the formula above.

Sum up the contributions from all horizons to get the total SOC per hectare.

Example from our location :

Field Results Lab Results
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SocPer hhetare = ((ochorizon* BDhorizon * Depthhorizon) / 100) * 101000
SOC... .1 = (((1.05 * 1.85 * 7) / 100) * 10,000) / 3 = 453.2"

In our specific case, we divide the result by 3, because in the case of many locations, we have 1 research profile less than
100 meters from the other, so if there was no overlap, we decided to divide it by 3 everywhere, and then the amount of
organic carbon stock per hectarein each horizon will be summed up at a specific areas.

See below for each profile how much organic matteris available around a particular profile.

'This figure represents the first horizon organic carbon stock per 1/3 hectare.




(((1.05*%1.85*7)/100)+((1.41*2*20)/100)*10000)/3= 1880.04
Field Results
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Litter analysis - organic substances

The term organic substances in dry mass denotes the
organic (carbon-based) constituents of a sample that
are quantified after the sample has been dried. This
procedure is frequently employed to remove the
influence of water content, which can vary considerably
among different samples and affect the precision of the
analysis. By measuring the organic substances in dry
mass, the analyst can obtain a more reliable estimate of
the organic composition of the sample, which is often of
interest forvarious applications and purposes.

Importance of Dry Mass Analysis:

Dry mass analysis is a method of measuring the amount
of organic matter in a sample by removing the water
content. This technique is widely used in various fields,
such as biology, environmental science, and food science,
to determine the composition and quality of the sample.
By eliminating the water content, researchers can focus
on the organic components that are relevant to their
study, such as proteins, carbohydrates, lipids, and other
organic compounds. Dry mass analysis can provide a
more accurate and consistent representation of the
sample's composition than wet mass analysis, which
includesthe water content.

There are different methods of obtaining dry mass,
depending on the type and size of the sample, the
equipment available, and the desired accuracy. Some of
the common methods are oven drying, freeze-drying,
and other dehydration techniques. Oven drying involves
placing the sample in an oven at a specific temperature
and time, until the water content is evaporated. Freeze-
drying involves freezing the sample and then applying a
vacuum to remove the water content by sublimation.
Other dehydration techniques involve using chemicals,
such as ethanol or acetone, to extract the water content
from the sample. Each method has its advantages and
disadvantages, such as speed, cost, efficiency, and
potential damage to the sample. Therefore, it is
important to choose the appropriate method for the
specificsample and research question.

The importance of replicating the drying process
consistently cannot be overstated, as it ensures the
reliability and validity of the results. If the drying process
is not consistent, it may introduce errors or variations in
the dry mass measurements, which could affect the
interpretation and comparison of the data. For example,

Lab Results
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if the temperature or time of the oven drying is not the
same for all samples, some samples may lose more or less
water content than others, resulting in inaccurate dry
mass values. Similarly, if the vacuum or freezing
conditions of the freeze-drying are not the same for all
samples, some samples may retain more or less water
content than others, resulting in inaccurate dry mass
values. Therefore, it is essential to follow the same
protocol and use the same equipment for all samples,
and to record the details of the drying process for each
sample.

The specific organic substances that are analyzed in the
samples depend ontheresearch question and the field of
study. For example, in biology, researchers may be
interested in measuring the amount of proteins,
carbohydrates, lipids, nucleic acids, and other organic
compounds in the sample, as these are the building
blocks of life and have various functions and roles in the
organism. In environmental science, researchers may be
interested in measuring the amount of organic carbon,
nitrogen, phosphorus, and other organic compounds in
the sample, as these are indicators of the nutrient status
and quality of the environment. In food science,
researchers may be interested in measuring the amount
of proteins, carbohydrates, lipids, vitamins, minerals, and
other organic compounds in the sample, as these are
related to the nutritional value and safety of the food.
Depending on the type and amount of organic
substances in the sample, different methods of
extraction, separation, and quantification may be used,
such as chromatography, spectrophotometry, or mass
spectrometry.

The data obtained from the dry mass analysis should be
presented clearly and effectively, using appropriate
formats and tools, such as tables, charts, or graphs. These
formats and tools can help to illustrate the composition
of organic substances in the dry mass, and to highlight
the main findings and trends. For example, tables can be
used to display the raw data, such as the wet mass, dry
mass, and percentage of water content for each sample.
Charts or graphs can be used to visualize the data, such as
the distribution of organic substances in the dry mass, or
the comparison of dry mass values between different
samples or groups. Additionally, some statistical
measures, such as averages, ranges, standard deviations,
or confidence intervals, can be used to summarize the
dataandtoindicate thelevel of accuracy and variability of
the measurements.



The significance of the findings should be discussed in
relation to the research question and the goals of the
analysis. The discussion should address any patterns or
trends observed in the data, and explain their possible
causes and implications. For example, are certain organic
substances more prevalent in the samples? If so, what
does this mean for the function or quality of the sample?
Are there variations between different samples or
groups? If so, what are the factors that may account for
these differences? How do the findings compare or
contrast with the existing literature or the expected
outcomes? The discussion should also relate the findings
to the broader context of the field of study, and
demonstrate how they contribute to the advancement of
knowledge and understanding of the topic.

The challenges and limitations of the study should be
acknowledged and addressed, as they may affect the
validity and generalizability of the results. The challenges
and limitations could include potential sources of error,
variations in drying techniques, or other factors that may
have influenced the results. For example, are there any
errors or uncertaintiesin the measurements or calculations
of the dry mass? If so, how could they be minimized or

Bulk density -

corrected? Are there any variations in the drying
techniques or conditions that may have affected the dry
mass values? If so, how could they be controlled or
standardized? Are there any other factors, such as sample
size, sample quality, sample heterogeneity, or sample
storage, that may have affected the results? If so, how could
they be accounted for or improved? The challenges and
limitations should be clearly stated and justified, and their
impact on the results and conclusions should be evaluated
anddiscussed.

The future implications of the study should be suggested
and explained, as they may indicate the direction and
scope for further research or improvements in the
methodology. The future implications could include
potential areas for future research, such as exploring new
questions, hypotheses, or variables related to the topic, or
extending the study to different samples, settings, or
contexts. The future implications could also include
potential improvements in the methodology, such as
using new or better methods of obtaining dry mass,
analyzing organic substances, or presenting data. The
future implications should be realistic and feasible, and
should demonstrate the relevance and importance of the
topicforthefield of study and the society.

Estimate the packing density using a knife with a blade approx. 10 cm long

Criterion

Knife penetrates completely even when applying low forces

Knife penetrates completely when forces are applied

Knife penetrates half when forces are applied

Only the knifepoint penetrates when forces are applied

Knife does not (or only a little bit) penetrate when forces are applied

Class Codelass
Very loose VL
Loose LO
Intermediate I
Firm FR/F
Very firm VF

With the following Figure, the bulk density is determined from packing density and soil texture. If Corg content is > 1%,
bulk density must be reduced by 0.03 kg dm’ for each 0.5% increment in Corg content. Report the bulk density with

an accuracy of one decimal.

Silt Loam (SiL)

Loam (L)
Sandy Loam (SL)

Silty Clay Loam
(SiCL)

Sandy Clay (SCL)

Loam Sand (LS)

Clay Loam (CL) Silty Clay (SiC)

A 20
-~ T 1
g Very ’oOSe (VL) \O(LO)\.\M'% \
'g 0,1 ——— T —
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1
0 50 100
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Clay content (%)




Roots-

Countthe number of roots per dm2, (10 sm2) separately
for the two diameter classes, and report the abundance
classes.

Sampling of organiclayers -

Generally, the fine earth plus all dead plant residues are
sampled. For the decision if a layer consists of organic
material, the organic carbon is measured in a sample
containing the fine earth plus the dead plant residues of
any length and a diameter <5 mm (excluding artefacts).

For sampling the terrestrial organic surface layers, use a
quadratic steel frame, for instance with 30 ¢cm side
length. Use a rubber hammer to drive the frame through
the organic surface layers and a few centimetres into the
mineral soil. The frame must enter the soil evenly, do not
drive in one side first and then the other. Collect the
organic surface material manually, sample the litter
layer and every O horizon separately. Be very careful to
sample all organic surface layers but no mineral layers.

Volumetricsampling of minerallayers-

At the soil surface, determine an area large enough for
the appropriate number of sampling rings (e.g. 3 rings).
The area must be adjacent to the profile wall and close
to the measuring tape. In this area, remove the organic
surface layers and start sampling layer by layer from top
to down. The thickness of a mineral layer may be larger
orsmallerthan the heightof asamplingring orit may be
equal. (see picture)

Sampling rings

Layer

a) Layer thickness
larger than sampling  equal to sampling

b) Layer thickness c) Layer thickness

ring height ring height ring height

smaller than sampling

a) If the thickness of the layer is larger, subtract the height
of the sampling ring from the layer thickness and divide
the difference by 2. This result equals the thickness of soil
material that has to be removed starting from the upper
layer boundary.

b) If the thickness of the layer is equal, it is very important
thatthesurfaceis plane.

¢) If the thickness of the layer is smaller, you will need the
thickness of the layer in relation to the height of the
sampling ring for calculating the sampled volume.

For each layer, form a plane surface. If the soil is dryer
than field capacity, moisten the surface slowly with
water from a spray bottle. Wait until the soil is moist,
avoid a water surplus. Then drive in the sampling rings
slowly and completely but avoid compacting soil
material. For driving in the sampling rings, use a
hammer and a piece of wood. The piece should be
made of durable wood and have plane surfaces at the
top and the bottom. It should be just large enough to
cover one sampling ring. If the ring does not move in
without deforming, stop driving itin. Try to find a better
position.

Horizon and layer designations

A soil layer is a zone in the soil, approximately parallel to
the soil surface, with properties different from layers
above and/or below it. If at least one of these properties is
the result of soil-forming processes, the layer is called a
soil horizon. In the following, the term layer is used to
indicate the possibility that soil forming processes did not
occur. A stratum is the result of geological processes and
may comprise morethan onelayer.

We distinguish the following layers
e Organiclayers consist of organic material.

® Organotechnic layers consist of organotechnic mate-
rial.

® Minerallayers are all otherlayers

The designation consists of a capital letter (master symbol),
which in most cases is followed by one or more lowercase
letters (suffixes). Rules are given for the combinations of
symbolsinonelayerandforlayersequences.



Master symbols :

Symbol

H

Criteria
Organic or organotechnic layer, not forming part of a litter layer; water saturation > 30 consecutive days
in most years ordrained; generally regarded as peat layer or organic limnic layer.

Nota bene:Under water saturation, completely undecomposed organic layers, consisting of 100% (by
volume, related to all dead plant residues) recognizable dead plant tissues, may exist. However, most H
layers underwent at least some decomposition, show < 100% (by volume) recognizable dead plant
tissuesand are considered to be soil horizons.

Ifthe His used for organotechnic layers, the suffix u is mandatory.

Organic horizon or organotechnic layer, not forming part of a litter layer; water saturation < 30
consecutive days in most years and not drained; generally regarded as non-peat and non-limnic
horizon.

Notabene:Ifthe Ois used for organotechniclayers, the suffixuis mandatory.

Mineral horizon at the mineral soil surface or buried;
contains organic matter that has at least partly been modified in-situ;

soil structure and/or structural elements created by cultivation in = 50% (by volume, related to the fine
earth), i.e.rock structure, if present, in < 50% (by volume);

cultivated mineral layers are designated A, even if they belonged to another layer before cultivation.

Mineral horizon;
has lost by downward movement within the soil (vertically or laterally) one or more of the following: Fe,
Al,and/or Mn species; clay minerals; organic matter.
Mineral horizon that has (at least originally) formed below an A or E horizon; rock structure, if present, in
<50% (by volume, related to the fine earth);
one ormore of the following processes of soil formation:

formation of soilaggregate structure

formation of clay minerals and/or oxides

accumulation by illuviation processes of one or more of the following: Fe, Al, and/or Mn species; clay
minerals; organic matter; silica; carbonates; gypsum

removal of carbonates or gypsum.

Nota bene: B horizons may show otheraccumulations as well.

Mineral layer;

unconsolidated (can be cut with a spade when moist), or consolidated and more fractured than the R
layer;

no soil formation, or soil formation that does not meet the criteria of the A, E,and B horizon.

Consolidated rock;

air-dry or drier specimens, when placed in water, will not slake within 24 hours; fractures, if present,
occupy < 10% (by volume, related to the whole soil);

not resulting from the cementation of a soil horizon.

>75%ice (by volume, related to the whole soil), permanent, belowan H, O, A, E, Bor Clayer.

Permanent waterabove the soil surface or between layers, may be seasonally frozen.




Used Suffixes :

Symbol Criteria

h Significantamount of organic matter;

Combination with

A,B,C

in A horizons at least partly modified in situ; in B horizons predominantly by

illuviation;

in Chorizons forming part of the parent material

[hlike humus].

w Formation of soil aggregate structure and/or oxides and/or clay minerals (layer B
silicates, allophanes and/orimogolites) [w like weathered].

Transitional layers

If the characteristics of two or more master layers are
superimposed to each other, the master symbols are

combined without anything in between, the dominant
onefirst, each one followed by its suffixes.

Examples: AhBw, BwAh, AhE, EAh, EBg, BgE, BwC, CBw,
BsC, Cbs

Stonesand coarsefragments-

Between coarse fragments, large pores may exist that
are visible with the naked eye and do not contain soil
material. Report the total percentage (by volume,
related to the whole soil). See picture

. Ll?ﬂ'}ﬁ.




LOCATION - CL

If you want to see the desert you should go to these locations. Here you will find widely spread soils in most areas, with
very little grass cover in most areas. CL 33 and we did not find grass cover at all.

However, to our surprise, traces of organic carbon were still observed in these areas and were not very low.

Field Results Lab Results
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T 1 AhBw 0-7 7 20/1 F 1.85 453.2 ST N/P 1.05 1.21
2 Bw 7-27 20 8/0 VF 2 1879.8 ST N/P 1.41 6
L N/A 0 30/50 N/P N/A 0 0 N/P N/P
AL 1 AhBw 0-9 9 12/1 F 1.85 1581.6 ST N/P 2.85 1.81
2 Bw 9-32 23 10/0 VF 2 965.9 ST N/P 0.63 0.6
L N/A 0  70/170  N/P N/A 0 0 N/P N/P
AL 1 AhBw 0-9 9 15/1 F 1.85 577.1 ST N/P 1.04 0.2
2 Bw 9-30 21 10/0 VF 2 881.9 ST N/P 0.63 0.6
L N/A 0 40/70 N/P N/A 0 0 N/P N/P
L 21 1 AhBw  0-12 12 10/3 | 17 1427.9 ST N/P 2.1 1.42
2 Bw 12-35 23 5/2 VF 185 1687.6 ST N/P 1.19 2,67
L N/A 0 25/80 N/P N/A 0 0 N/P N/P
L 1 AhBw 0-9 9 15/5 | 17 989.3 ST N/P 1.94 3.09
2 Bw 9-30 21 5/2 VF 185 21106 ST N/P 1.63 2.25
L N/A 0  80/140  N/P N/A 0 0 N/P N/P
e 1 AhBw  0-10 10 10/2 L 15 874.9 ST N/P 1.75 2.04
2 Bw 10-31 21 7/ VF 2 1665.8 ST N/P 1.19 2.67
L N/A 0 40/70 N/P N/A 0 0 N/P N/P
Ly 1 BwAh  0-16 16 71 F 1.85 20323 ST N/P 2.06 2.88
2 Bw 16-33 17 3/1 VF 2 2028.5 ST N/P 179 2,67
L N/A 0 7/15 N/P N/A 0 0 N/P N/P
Tl 1 BwAh  0-15 15 6/1 F 1.85 2025.5 ST N/P 2.19 1.63
2 Bw 15-35 20 3/0 VF 2 2586.4 ST N/P 1.94 3.09
L N/A 0 5/15 N/P N/A 0 0 N/P N/P
ALeE 1 BwAh  0-20 20 N/P F 1.85 2244.4 ST N/P 1.82 2.25
2 Bw 20-32 12 N/P VF 2 1287.9 ST N/P 1.61 2.88
L N/A 0 0/0 N/P N/A 0 0 N/P N/P
L 1 Ah 0-17 17 30/5 | 17 2398.5 ST N/P 2.49 2.46
2 Bw 17 - 40 23 20/4 F 1,85 1092 ST N/P 0.77 1.01
L N/A 0  65/130  N/P N/A 0 0 N/P N/P
AL 1 Ah 0-13 13 15/1 F 1.85 1595.2 ST N/P 1.99 2,67
2 Bw 13-29 16 20/1 VF 2 2133.1 ST N/P 2.0 1.63
L N/A 0 15/45 N/P N/A 0 0 N/P N/P
cLa3 1 Ah 0-12 12 10/1 F 1.85 1117.3 ST N/P 1.51 1.42
2 Bw 12-32 20 5/1 VF 2 1813.2 ST N/P 1.36 2.04
L N/A 0 15/40 N/P N/A 0 0 N/P N/P
CL 22 Litter At this site, we observed unusually large aggregates that

set this site apart from others

Litter analysis results

organic substances

Indry mass (g) Inraw mass (%) humidity (%)

5.56 25.99 44.66
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LOCATION - CH

The locations under study are situated on elevated mountainous terrain, which poses challenges for accessibility. Despite this, we
observed evidence of ovine pastoralism and foraging near these locations.

The organic carbon content is comparatively high relative to the adjacent locations.

Field Results Lab Results
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CH21 1 Ah 0-10 10 15/2 I 17 1297.5 SL 4 2.29 1.42
2 Bw 10-28 18 5/2 VF 2 1847.8 ST 10 1.54 1.83
L N/A 0  40/110  N/P N/A 0 0 N/P N/P
) 1 Ah 0-11 11 15/2 F 1.85 2170.4 SL N/P 3.2 1.21
2 Bw 11-29 18 5/2 VF 2 2519.7 ST N/P 2.1 1.42
L N/A 0 35/80 N/P N/A 0 0 N/P N/P
e 1 Ah 0-18 18 25/2 I 1.7 1070.9 SL N/P 1.05 1.21
2 Bw 18-44 26 10/1 VF 185 1362.7 ST N/P 0.85 1.21
L N/A 0 65145  N/P N/A 0 0 N/P N/P
Ch31 1 Ah 0-18 18 30/3 I 17 2060.2 ST N/P 2.02 2.25
2 Bw 18-35 17 20/3 VF 185 1572.3 ST N/P 1.5 3.52
L N/A 0 40/95 N/P N/A 0 0 N/P N/P
i) 1 Ah 0-9 9 25/2 I 17 1356.5 ST N/P 2.66 2.88
2 Bw 9-33 24 15/1 VF 185 2589.7 ST N/P 1.75 2,04
L N/A 0 35115 N/ N/A 0 0 N/P N/P
e 1 Ah 0-10 10 20/1 F 1.85 1849.8 ST N/P 3.0 2.25
2 Bw 10-30 20 10/1 VF 2 1426.5 ST N/P 1.07 2.88
L N/A 0 30/60 N/P N/A 0 0 N/P N/P
Cha1 1 Ah 0-13 13 17/2 F 17 19299 MO N/P 2.62 2.25
2 Bw 13-40 27 7 VF 185 1848 ST N/P 1.11 2.46
L N/A 0 35/80 N/P N/A 0 0 N/P N/P
cHa2 1 Ah 0-9 9 30/3 I 17 1218.7 SL N/P 2.39 2,67
2 Bw 9-32 23 15/2 VF 185 2552.7 ST N/P 1.8 1.63
L N/A 0 45/95 N/P N/A 0 0 N/P N/P
e 1 Ah 0-14 14 20/2 I 17 610.8 SL N/P 0.77 1.01
2 Bw 14-41 27 10/1 VF 185 1281.9 ST N/P 0.77 1.01
L N/A 0 30/60 N/P N/A 0 0 N/P N/P
CH 32 Litter
Litter analysis results
organic substances
In dry In raw humi-

mass (g)  mass (%)  dity (%)

3.91 44.58 5.25




LOCATION - CB

The grass cover in and around this location was quite degraded and the soil was left without grass cover. The soil is exhausted from
the sun and the structure is lost

Advice

The location numbered CB 11, CB 12, CB 13.and CB 21, CB 22 CB 23 turned out to be particularly difficult to access. To reach this
area, you need to climb the mountains from the top.

Field Results Lab Results
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] 1 AhBw 0-4 4 50/1 [ 1.7 396.6 20 1.75 1.01
2 Bw1 4-20 16 25/3 [ 1.7 1341.7 3 1.48 0.81
3 Bw2 20-42 22 7/2 F 1.85 786.8 20 0.58 1.01
L N/A 0 40/300 N/P N/A 0 0 90
cBL12 | AhBw 0-5 5 452 [ 1.7 529.8 15 1.87 0.81
2 Bw1 5-15 10 35/5 [ 1.7 617,6 2 1.09 0.81
3 Bw2 15-41 6 55/370 13/6 F 1.85 865.7 5 0.54 0.4
L N/A 0 N/P N/A 0 0 75
CB13 1 Ah 0-10 0 50/5 L 1.5 0 40 1.7 0.95
2 Bw 10-31 21 20/3 F 1.85 1359.6 40 1.05 1.21
L N/A 0 60/400 N/P N/A 0 0 45
Toer 1 BwAh  0-14 14 10/1 [ 1.7 6743 15 0.86 1.21
2 Bw 14-35 21 15/2 F 1.85 11783 30 0.91 2.46
L 0 25/75 N/P N/A 0 0 20
s 1 BwAh  0-17 17 20/1 [ 1.7 1078.8 25 1.12 1.42
2 Bw 17-38 21 12/2 F 1.85 13.59.6 40 1.05 1.21
L 0 30/85 N/P N/A 0 0 45
s 1 AhBw  0-13 13 45/4 L 1.5 961.9 20 1.48 1.83
2 Bw 16- 41 28 25/4 [ 1.7 1729.3 15 1.09 1.83
L 0 50110 N/P N/A 0 0 30
T 1 Ah 0-3 3 15/2 VL 1.3 234 N/P 1.8 0.6
2 BwAh 3-9 6 10/4 L 1.5 683.9 N/P 2.28 0.4
3 9-28 19 55/500 14/3 F 1.85 1230.1 N/P 1.05 191
L Bw N/A 0 N/P N/A 0 0 N/P : '
1 Ah 0-4 4 7/0 VL 1.3 194.1 N/P 1.12 0.4
CB32 2 Bw 1 4-17 13 10/2 VF 2 1143.9 N/P 1.32 0.4
3 17-30 13 16/3 F 1.85 593.2 N/P
1 Bw 2 1 o 50/340 N N/A . s S 0.74 0.4
Ter 1 Ah 0-3 3 3/0 L 1.5 3285 N/P 2.19 0.6
2 Bw 3-27 24 15/2 F 1.85 1953.4 N/P 1.32 0.4
L N/A 0 70/650 N/P N/A 0 0 N/P
1 Ah 0-4 4 30/3 L 1.5 438 N/P 2.19 06
CB41 5 AhBw  4-15 1 15/8 | 17 16267 NP 261 T
3 Bw 15-40 25 10/7 F 1.85 2697.6 N/P
1 e : 5 50/400 e A 0 s \Jp 175 1.01
T 1 Ah 0-6 6 50/6 [ 1.7 710.5 N/P 2.09 0.4
2 Bw 6-30 24 20/4 F 1.86 1509.4 25 1.02 0.6
L N/A 0 45/380 N/P N/A 0 0 N/P
T 1 Ah 0-8 8 85/11 [ 1.7 1786 N/P 3.94 0.6
2 Bw 8-34 26 50/9 [ 1.7 32263 10 2.19 0.6
L 0i,0e 1 0 75/650 N/P N/A 0 0 N/P
CB 12 Litter
c
. . o
Litter analysis results =
v
organic substances %
<
e
In dry In raw humi- g
mass (g)  mass (%)  dity (%) =
8
i
412 4442 55 I.|°.




LOCATION - CSD

The grass cover in and around this location was quite degraded and the soil was left without grass cover. The soil is exhausted from
the sun and the structure is lost

Conclusion - To improve the soil quality and grass cover in this location, you need to take some steps to restore the physical,
chemical, and biological properties of the soil.

Field Results Lab Results
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CsD 11 1 Ah 0-12 12 50/5 F 1.85 2049.6 N/P 2.77 0.6
2 Bw 12-28 26 10/5 VF 2 606.6 N/P 0.35 3.09
L N/A 0 35/250 N/P N/A 0 0 N/P
T 1 AhBw 0-13 13 20/2 I 1.7 1502.6 20 2.04 3.95
2 Bw 13-41 28 15/5 I 1.7 920.2 75 0.58 1.01
L N/A 0 30/200 N/P N/A 0 0 90
T 1 Bw1 0-15 15 30/5 I 1.7 8244 N/P 0.97 1.01
2 Bw2 15-37 22 10/10 F 1.85 24825 N/P 1.83 1.21
L N/A 0 40/270 N/P N/A 0 0 N/P
o 1 Ah 0-14 0 20/2-3 L 15 0 N/P 1.12 142
2 Bw 14-35 21 25/1-2 F 1.85 1515 N/P 117 1.01
L o] N/A 0 55/105 N/P N/A 0 0 N/P
D 1 Ah 0-10 10 50/1-2 L 15 1169.9 N/P 234 1.01
2 BwAh  10-30 20 20/1-2 F 1.85 1196.2 N/P 0.97 1.01
L Bw 0 65/62 N/P N/A 0 0 N/P
A 1 Ah 0-5 5 20/1 VL 13 379.1 N/P 1.75 1.01
2 BwAh 5-16 11 10/1 F 1.85 793.6 N/P 1.17 1.01
3 Bw 16-32 16 6/1 F 1.85 1035.9 N/P 1.02 0.6
L N/A 0 45/65 N/P N/A 0 0 N/P
1 Ah 0-3 3 25/2 VL 13 296.4 N/P 2.28 0.4
CsD 31 2 AhBw 3-10 7 15/4 F 1.85 574.1 N/P 1,33 0.6
3 Bw 10-31 21 6/5 VF 2 1035.9 N/P 0.74 0.4
L N/A 0 75/490 N/P N/A 0 0 N/P
CSD 32 1 Ah 0-8 8 10/2 L 15 679.9 N/P 1.7 0.4
2 Bw 8-34 26 20/3 VF 2 1941.1 N/P 1.12 0.4
L N/A 0 70/500 N/P N/A 0 0 N/P
R 1 Ah 0-4 4 5/7 VL 13 294.6 N/P 1.7 0.4
2 Bw 4-32 28 20/1 VF 2 1586.5 N/P 0.85 0.2
L N/A 0 65/450 N/P N/A 0 0 N/P
eSO 1 Bw1 0-10 10 20/3 I 1.7 617.6 N/P 1.09 0.81
2 Bw2 10-30 20 10/2 F 1,85 1257.9 N/P 1.02 0.6
L N/A 0 45/190 N/P N/A 0 0 N/P
A 1 Bw1 0-11 11 20/2 I 1.7 511.1 N/P 0.82 0.6
2 Bw2 11-29 18 9/2 F 1.85 1132.1 N/P 1.02 0.6
L N/A 0 55/130 N/P N/A 0 0 N/P
o 1 Bw1 0-10 10 7/2 VL 13 610.0 N/P 1.51 142
2 Bw2 10-30 20 5/2 F 1.85 1381.2 N/P 1.36 2.04
L N/A 0 15/85 N/P N/A 0 0 N/P
CSD 21Litter

Litter analysis results

organic substances

Indry mass (g) Inraw mass (%) humidity (%)

4.12 44.42 55
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LOCATION - CD

The grass cover in and around this location was quite degraded and the soil was left without grass cover. The soil is exhausted from
the sun and the structure is lost

Conclusion - To improve the soil quality and grass cover in this location, you need to take some steps to restore the physical,
chemical, and biological properties of the soil.

Field Results Lab Results
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T 1 Ah 0-9 9 20/0 L 15 225 N/P 0.5 0.81
2 Bw 9-31 22 5/2 F 1.85 420.5 N/P 0.31 0.81
L N/A 0 30/140 N/P N/A 0 0 N/P
i 1 Bw1 0-13 13 20/5 | 17 766.1 N/P 1.04 224
2 Bw2 13-32 19 20/9 F 1.85 1417.6 N/P 1.21 1.63
L N/A 0 25/120 N/P N/A 0 0 N/P
D13 1 Ah 0-5 5 15/3 L 15 97.5 N/P 0.39 1.01
2 Bw 5-30 25 10/5 VF 2 416.6 N/P 0.25 225
L N/A 0 30/160 N/P N/A 0 0 N/P
T 1 Ah 0-10 10 30/1-2 I 1.7 1257.9 N/P 222 1.21
2 Bw 10-31 21 10/1-2 F 1.85 1605.6 N/P 1.24 1.21
L N/A 0 40/225 N/P N/A 0 0 N/P
T 1 Ah 0-9 9 3/2 VL 13 425.1 N/P 1.09 0.81
2 Bw 9-30 21 50/2 F 1.85 1359.6 N/P 1.05 1.21
L N/A 0 35/160 N/P N/A 0 0 N/P
T0EE 1 Ah 0-9 9 70/1-2 | 17 617 N/P 1.21 0.6
2 Bw 9-30 21 20/3 F 1.85 1450.3 N/P 1.12 0.4
L N/A 0 65/500 N/P N/A 0 0 N/P
- 1 BwAh 0-20 20 60/0 | 1.7 1597.8 N/P 1.41 0.6
2 Bw 20- 50 20 25/0 F 1.85 1344.2 N/P 1.09 0.6
L N/A 0 35/90 N/P N/A 0 0 N/P
DER) 1 Ah 0-15 15 50/7 | 1.7 1886.8 N/P 222 1.21
2 Bw 15-30 15 30/2-3 F 1.85 22105 N/P 2.39 1.63
L N/A 0 30/135 N/P N/A 0 0 N/P
TEE 1 Ah 0-5 5 20/2 L 15 799.9 N/P 32 1.21
2 Bw 5-30 25 35/1 F 1.85 2774.7 N/P 1.8 0.6
L N/A 0 65/180 N/P N/A 0 0 N/P
D41 1 Bw1 0-15 15 15/1 F 1.85 1479.9 N/P 1.06 0.6
2 Bw2 15-30 15 10/0 VF 2 1279.9 N/P 1.28 0.81
L N/A 0 30/85 N/P N/A 0 0 N/P
T 1 AhBw 0-12 12 20/1-2 F 1.85 1812.8 N/P 2.45 0.81
2 Bw 12-31 19 7/1 F 1.85 949 N/P 0.81 1.63
L N/A 0 255/70 N/P N/A 0 0 N/P
D 1 Ah 0-13 13 50/2 | 17 2010.9 N/P 2.73 1.01
2 AhBw  13-30 17 50/0 F 1.85 21174 N/P 2.02 1.21
L N/A 0 3/120 N/P N/A 0 0 N/P

Fotos from the location
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LOCATION - SH

Our research has identified the locations with the lowest organic carbon content in the soil. These locations require urgent attention
to implement soil carbon enhancing practices, which can improve soil fertility and mitigate climate change . Despite the extremely
low soil carbon levels, we observed some signs of biological activity, such as ant nests and fossil snails. The SH 13 site, which had
colluvic material (Solimovic), showed the lowest organic carbon content among all the samples we collected.

Field Results Lab Results
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v 1 Ah 0-14 14 25/1 I 17 706 MO N/P 0.89 1.83
2 Bw 14-32 18 15/3 F 1.85 1243.1 ST N/P 1.12 0.4
L N/A 0  40/150  N/P N/A 0 0 N/P N/P
S 1 Ah 0-16 16 50/1-2 VF 2 1087.9 ST N/P 1.02 0.6
2 Bw 6-40 24 30/1 F 1.85 1835 ST N/P 1.24 0.2
L N/A 0  20/150  N/P N/A 0 0 N/P N/P
S 1 Ah 0-15 15 20/1 F 1.85 897.2 MO N/P 0.97 1.01
2 B 15-30 16 15/0 VF 2 789.3 ST N/P 0.74 3.09
L N/A 0 15/65 N/P N/A 0 0 N/P N/P
i 1 Ah 0-16 16 20/1 I 17 17225 MO N/P 1.9 0.4
2 Bw 16-32 16 5/1-2 VF 2 17278 MO N/P 1.62 0.2
L N/A 0  40/130 N/ N/A 0 0 N/P N/P
55 1 BwAh  0-13 13 45/5 I 17 9723 ST N/P 132 0.4
2 CBw 13-30 17 20/2 VF 2 1405.2 ST N/P 1.24 1.21
L N/A 0 25/25 N/P N/A 0 0 N/P N/P
R 1 Ah 0-12 12 25/1 F 1.85 7103 ST N/P 0.96 2,04
2 Bw 12-30 18 10/2 VF 2 9239 ST N/P 0.77 1.01
L N/A 0 25/70 N/P N/A 0 0 N/P N/P
Y 1 AhBw  0-13 13 10/2-3 VL 13 985.7 ST N/P 1.75 1.01
2 Bw 13-36 23 5/2-3 F 1.85 1928.7 ST N/P 136 1.01
L N/A 0 N/P N/A 0 0 N/P N/P
e 1 ARBw  0-13 13 45/2 I 17 1377.4 ST N/P 1.87 0.81
2 Bw 13-30 17 30/3 VF 2 1008.6 ST N/P 0.89 1.83
L N/A 0 20/75 N/P N/A 0 0 N/P N/P
SR 1 AhBw 0-9 9 20/2 L 15 665.9 ST N/P 1.48 0.81
2 Bw 9-29 20 10/1-2 VF 2 1453.2 ST N/P 1.09 0.81
L N/A 0 25/61 N/P N/A 0 0 N/P N/P
o 1 AhBw  0-13 13 15/1 F 1.85 817.6 ST N/P 1.02 0.6
2 B 13-40 27 6/1 VF 2 1601.8 ST N/P 0.89 0.81
L N/A 0 15/30 N/P N/A 0 0 N/P N/P

Fotos from the location
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LOCATION - SN
The distinctive feature of these soils was their extremely low soil organic carbon (SOC) stocks compared to other soils at the site.
Moreover, these soils showed clear evidence of erosion and desertification processes.

Field Results Lab Results
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T 1 Ah 0-16 16 15/2-3 F 1.85 1262.8 N/P 1.28 081
2 Bw 16-36 20 10/3 VF 2 1453.2 N/P 1.09 0.81

L N/A 0 35/70  N/P NA 0 0 N/P
SN 1 Ah 0-13 13 20/1 | 1.7 1001.8 N/P 1.36 1.06
2 Bw 13-31 18 10/1 VF 2 1691.8 N/P 1.41 06

L N/A 0 3025  N/P NA 0 0 N/P
o 1 Ah 0-11 11 10/0 F 1.85 1003.8 N/P 1.48 0.81
2 Bw 11-36 25 7/1-2 VF 2 1816.5 N/P 1.09 0.81

L N/A 0 40/40  N/P NA 0 0 N/P
N 1 AhBw  0-13 13 10/1-2 F 1.85 12104 N/P 1.51 04
2 Bw 13-34 21 15/1 VF 2 1035.9 N/P 0.74 04

L N/A 0  40/140  N/P NA 0 0 N/P
S5E 1 AhBw  0-15 15 35/1 F 1.85 1035.9 N/P 112 0.4
2 Bw 15-33 18 15/0 VF 2 731.9 N/P 061 1.63

L N/A 0 30/60  N/P NA 0 0 N/P
PR 1 Ah 0-13 13 50/2 | 1.7 1053.3 N/P 143 02
2 Bw 13-31 18 10/1 VF 2 11159 N/P 093 04

L N/A 0 30/55  N/P NA 0 0 N/P
T 1 AhBw  0-11 11 45/1-2 L 15 769.9 N/P 1.4 1.63
2 Bw 11-31 20 25/0 F 1.85 998.9 N/P 0.81 1.63

L N/A 0 70/75  N/P N/A 0 0 N/P
s 1 Ah 0-11 11 25/1-2 L 1.5 665.4 N/P 1.21 1.63
2 Bw 11-40 29 10/2-3 F 1.85 1663 20 093 1.42

L N/A 0  80/170  N/P N/A 0 0 N/P
SEE) 1 Bw1 0-10 10 25/2 | 1.7 634.6 N/P 1.12 1.42
2 Bw2  10-29 19 20/0 VF 2 1215.9 N/P 0.96 2.04

L N/A 0 85175 N/P NA 0 0 N/P
i 1 Ah 0-20 20 N/P 35/1 | 1.7 1053.9 N/P 093 1.42
2 Bw 20-35 15 N/ 20/2-3 VF 2 739.9 N/P 0.74 04

L N/A 0 45/60  N/P N/A 0 0 N/P
0 1 Ah 0-11 11 N/ 20/1-2 F 1.85 705.4 N/P 1.04 02
2 Bw 11-30 19 N/P 1011 VF 2 937.2 N/P 0.74 04

L N/A 0  70/160  N/P NA 0 0 N/P
e 1 AhBw  0-12 12 30/1 F 1.85 688.1 N/P 093 1.42
2 Bw 12-30 18 20/0 VF 2 551.9 N/P 0.46 1.21

L N/A 0 75/200 N/P N/A 0 0 N/P
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LOCATION -SD

One of the most remarkable observations of the survey
was the presence of a large number of gazelles (Gazella
subgutturosa), also known as goitered gazelles, in the
vicinity of the site. These are endangered species that
inhabit arid and semi-arid regions of Asia and Africa.
According to the International Union for Conservation of
Nature (JUCN), the main threats to their survival are habitat
loss, fragmentation, poaching, and competition with
livestock. Therefore, the sighting of these animals in the
area indicates a high level of biodiversity and ecological
value.

The gazelles were observed at three different points along
theroad leading tothesite,namelySD 11,SD 12,and SD 13.
They were moving freely and seemed to be undisturbed by
our presence. They were approximately 20 to 30 meters
away from our profiles, which made it difficult to take clear
pictures of them with our camera. However, we managed
to capture some images of them, which are attached
belowthetable.

At point SD12, we also noticed a deep pit that had collap-
sed, presumably due to erosion or animal activity. We
suspected that the pit might have been used as a den by
some wild animal.

Another point of interest was SD 32, where we encoun-
tered very hard blocky aggregates in the soil. These are

clumps of soil particles that are held together by cemen-
ting agents, such as clay, organic matter, or iron oxides.
Blocky aggregates are usually formed in subsoil horizons,
where there is less biological activity and more com-
paction. They indicate poor soil structure and low water
infiltration, which can affect plant growth and crop yield.

Finally, at point SD 42, we observed cracks and pores on the
surface of the soil, which suggest that the soil is prone to
erosion. Soil erosion is the detachment and movement of
soil particles by water, wind, or gravity. It can cause land
degradation, loss of soil fertility, sedimentation of water
bodies, and increased greenhouse gas emissions. Some of
the factors that contribute to soil erosion are steep slopes,
low vegetation cover, high rainfall intensity, and poor land
management practices.

In conclusion, the field survey revealed a diverse and rich
wildlife and soil environment in the area, as well as some
challenges and opportunities for conservation. The
presence of the gazelles was a remarkable discovery, as
they are endangered and rare animals that need
protection and monitoring. The soil quality varied across
the site, with some areas showing signs of poor structure,
low infiltration, and high erosion. Further studies are
needed to determine the causes and effects of these soil
conditions, and to propose appropriate management
strategiestoenhancethe soil health and productivity.

The photo shows 1 individual, but there were 4 other individuals walking around.




Profile Name

SD 11

SD 12

SD13

SD 21

SD 22

SD 23

SD 31

SD 32

SD 33

SD 41

SD 42

SD 43

Horizon

FN= FN= FN= FN= FN= TFTN= "TN= "FN= FN= FN= ~N=
number

N

Horizon
Symbol

Al
Bw

>

Ah
Bw

Ah
Bw

BwAh
Bw

BwAh
Bw

BwAh
Bw

Bw1
Bw2

Bw1
Bw2

AhBw
Bw

AhBw
Bw

AhBw
Bw

AhBw
Bw

Horizon Dept

0-10
10-31
N/A

0-10
10- 34
N/A

0-11
11-32
N/A

0-8
8-33
N/A

0-18
8-30
N/A

0-12
12-36
N/A

0-9
9-33
N/A

0-10
10- 29
N/A

0-11
11-32
N/A

0-9
9-35

N/A
0-13
13-34

N/A

0-11
11-32
N/A

Deeps

Grass cover %

/quantity

20/30

20/35

20/30

5/15

10/20

15/25

70/250

25/165

45/140

7/30

25/70

30/90
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Roots in
horizon

2/2
N/P

15/5
5/2
N/P

15/2
5/2
N/P

21
N/P
N/P

5/1
3/1
N/P

5/2
3/4
N/P

25/1-2
15/1
N/P

50/1-2
6/2-3
N/P

20/1-2
21/1-2

3/1
3/2
N/P

10/2
A
N/P

15/1
7/0
N/P

Bulk density

N/A

VF
N/A

VF
N/A

VF
N/A

VF
N/A

VF
N/A

VF
N/A

VF
N/A

VF
N/A

N/A

VF
N/A
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1.85
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N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

ST
ST
N/P

Stones % in
horizon

N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P

N/P
N/P
N/P
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Organic
carbon (%)

1.21
1.23

1.51
0.89

1.44
1.56

0.97
1.28

1.16
1.02

1.32
0.5

1.28

1.12
1.28

1.0
0.25

1.48
0.97

Hygroscopic
water (%)

RSN
NN
[ SEN)

1.21
1.63

1.62
2.25

1.42
3.52

1.21
1.01

1.01
0.81

2.04
0.6

1.42
1.83

1.63
1.83

1.42
0.81

1.63
5.26

0.81
1.01
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LOCATION - VSD

Traces of desertification can be observed zonally in the territory, there are areas where the soil is not covered by vegetation, which
is quite dangerous in terms of reducing organic carbon sequestration. However, the situation is not so alarming, because overall
organic carbon reserves are not very low compared to those locations where we have quite low amounts.

Field Results Lab Results
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VSD 11 1 AhBw 0-12 12 20/3 VF 2 1279.9 N/P 1.6 0.6
2 Bw 12-30 18 10/2 VF 2 1115.9 N/P 0.93 0.4
L N/A 0 40/130 N/P N/A 0 0 N/P
VSD 12 1 Ah 0-12 12 25/1 I 1.7 897.5 N/P 1.32 0.4
2 Bw 12-31 19 20/1 VF 2 1177.9 N/P 0.93 0.4
L N/A 0 25/80 N/P N/A 0 0 N/P
1 Ah 0-12 12 30/2 VF 2 1519.8 N/P 1.9 0.4
VSD 13 2 Bw 12-28 16 15/1 VF 2 1194.5 N/P 1.12 1.42
L N/A 0 75/160 N/P N/A 0 0 N/P
VSD 21 1 AhBw 0-12 12 25/2 I 1.7 1543 .4 ST 1 2.27 1.83
2 Bw 12-31 19 15/2 VF 2 1329.9 ST 1 1.05 1.21
L N/A 0 40/120 N/P N/A 0 0 N/P N/P
1 BwAh 0-11 0 2021 F 1.85 569.08 ST N/P 0.84 2.25
vsb22 , Bw 1-32 21 12/2 VF 2 10359  EX N/P 074  3.09
L N/A 0 35/125 N/P N/A 0 0 N/P N/P
VSD 23 1 BwAh 0-15 0 25/3 I 1.7 1751.0 ST 1 2.06 0.81
2 Bw 15-37 22 10/1 F 1.85 21704 ST N/P 16 1.63
L N/A 0 50/115 N/P N/A 0 0 N/P N/P
VSD 31 1 Ah 0-12 12 25/2 I 1.7 707.1 N/P 1.04 0.2
2 AhBw 12-23 11 30/2 F 1.85 705.4 N/P 1.04 0.2
3 Bw 23-37 14 25/0 VF 2 503.9 N/P 0.54 0.4
L N/A 0 75/90 N/P 0 N/P
VSD 32 1 Ah 0-18 18 40/2 F 1.85 8213 N/P 0.74 0.4
2 Bw 18-35 17 35/1 VF 2 929.2 N/P 0.82 0.6
L N/A 0 85/170 N/P N/A 0 0 N/P
VSD 33 1 AhBw 0-15 15 30/4 I 1.7 1257.9 N/P 1.48 0.81
2 Bw 15- 30 15 25/3 VF 2 1429.9 N/P 1.43 2.25
L N/A 0 35/60 N/A 0 0 N/P
VSD 41 1 Ah 0-12 12 18/2 I 17 1325.9 ST N/P 1.95 2.04
2 Bw 12-34 22 4/1 F 1.85 1790.6 ST N/P 1.32 1.42
L N/A 0 20/70 N/P N/A 0 0 N/P N/P
VSD 42 1 Ah 0-10 10 15/2 I 1.7 991.6 ST N/P 1.75 1.01
2 Bw 10-32 22 10/2 VF 2 1774.5 ST N/P 1.21 1.63
L N/A 0 30/90 N/P N/A 0 0 N/P N/P
VSD 43 1 Ah 0-11 11 12/2 F 1.85 1716 ST 1 2.53 1.01
2 Bw 11-32 21 10/1 VF 2 2113.8 ST 3 1.51 142
L N/A 0 20/80 N/P N/A 0 0 N/P N/P

27
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LOCATION - VE

Location VE is characterized by low soil carbon stocks
relative to other sites with higher values. Nevertheless,
this site has a considerable amount of soil organic
carbon, almost double the amount of the following
sites: VSD, SD, SN, SH, CD, CL, CH, CB and CSD. This is
remarkable, considering that there are no intermediate
sites between the extremes of very high and very low
organic carbon. Location VE is not an isolated case, but
rather an example of a site that can benefit from

appropriate management practices to enhance its soil
carbon sequestration potential over time. Increasing
soil carbon stocks can improve soil fertility, water
retention, erosion resistance, and biodiversity, as well as
mitigate climate change by reducing greenhouse gas
emissions. Location VE offers an opportunity to study
the dynamics of soil carbon in a low-carbon site, and to
explore the possibilities of increasing its carbon storage
capacity through sustainable land use.

Field Results Lab Results
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1 Ah 0-16 16 40/4 | 1.7 3862 N/P 1 426 246
2 Bw 16-32 16 20/1 F 1.85 2870.9 N/P 2 291 417
L N/A 0 25/50 N/P N/A 0 0 N/P 4
1 D 1 Ah 0-7 7 20/1 F 1.85 2326.5 SL 12 5.39 3.31
2 Bw 7-29 22 12/2 VF 2 3622.3 SL 30 247 1.83
L N/A 0 60/70 N/P N/A 0 0 N/P 8
VE13 1 Ah 0-11 11 30/1 F 1.85 3147.2 SL 2 464 1.83
2 Bw 11-34 23 15/0 VF 2 3894.3 ST 5 2.54 2.04
L L N/A 0 40/50 N/P N/A 0 0 N/P 2
VE21 1 Ah 0-12 12 15/1 L 1.5 1571.8 ST 1 262 1.25
2 Bw 12-30 18 5/1 F 1.85 1664.8 EX 3 15 246
L N/A 0 30/50 N/P N/A 0 0 N/P N/P
VE 22 1 Ah 0-12 12 15/2 I 1.7 1461.9 ST 3 2.15 2.04
2 2 Bw 12-33 21 10/2 F 1.85 2356.7 EX 15 1.82 2.25
L N/A 0 25/40 N/P N/A 0 0 N/P N/P
VE23 1 Ah 0-9 9 25/2 F 1.85 1764.7 MO 1 3.18 267
2 Bw 9-29 20 15/0 VF 2 3319.7 ST 2 249 246
B L N/A 0 40/110 N/P N/A 0 0 N/P N/P
VE31 1 Ah 0-9 9 45/5 F 1.85 2258.6 SL 2 4.07 246
2 AhBwC  9-19 100 20/3 VF 2 2433.1 SL 5 3.65 1.83
L 45/120 N/P N/A 0 0 N/P N/P
VE32 1 Ah 0-14 14 25/2 F 1.85 2417.1 SL 3 238 3.31
3 2 Bw 14-34 20 10/2 VF 2 2266.4 SL 7 1.7 246
L 0 25/60 N/P N/A 0 0 N/P N/P
VE33 1 AhBw 0-8 8 17/2 F 1.85 887.9 SL 2 1.8
2 Bw 8-31 23 35/3 F 1.85 4339.7 SL 4 3.06 2.88
L 0 20/55 N/P N/A 0 0 N/P N/P
VE41 1 Ah 0-12 12 40/4 I 1.7 2576.9 SL 4 3.79 6.16
2 Bw 12-38 26 10/1 F 1.85 3943.8 ST 5 246 2.88
L N/A 0  70/100 N/P N/A 0 0 N/P 30
N vea 1 Ah 0-14 14 30/5 I 1.7 3117.5 ST 25 3.93 3.09
2 Bw 14-37 23 20/3 F 1.85 4056 ST 45 2.86 2.88
L N/A 0 40/55 N/P N/A 0 0 N/P N/P
VE43 1 Ah 0-18 18 60/1 I 1.7 2447.8 ST 30 24 3.31
2 Bw 18-40 22 40/2 F 1.85 3255.7 ST 45 24 3.31
L N/A 0 35/40 N/P N/A 0 0 N/P 60
VE 22Litter

Litter analysis results
organic substances

In dry mass () In raw mass (%)

humidity (%)
412 44.42 5.5
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LOCATION - VSM

One of the main objectives of our project was to assess
the organic carbon content of the soil in different plots.
We found that the area with the highest organic carbon
stocks was VSM, where the soil had a dark color and a
rich root system. The photos below illustrate some of
the characteristics of the soil in this area, such as the
factors of soil formation, the depth of the profiles, and
the presence of and carbonates.

The factors of soil formation are the physical, chemical,
biological, and anthropogenic processes that influence
the development and properties of the soil. The
vegetation was composed of grasses and shrubs, which
contributed to the formation of a thick organic layer on
the surface of the soil.

The depth of the soil profiles was variable in the VSM
area, depending on the local conditions. Some profiles
could be excavated up to 1 meter, while others were
shallower due to the presence of stones or hardpans.

The presence of mice in the VSM area was another
interesting observation that we made during our
fieldwork. We noticed that there were many mice
burrows and droppings around the VSM 11 plot, which
suggested that the area was a favorable habitat for
these rodents. Mice can affect the soil quality and the
carbon cycle in different ways, depending on their
feeding habits and their interactions with the soil
microorganisms. Some mice species can enhance the
soil organic matter decomposition and mineralization

by feeding on plant litter and roots, while others can
reduce the soil respiration and increase the carbon
storage by creating stable aggregates and enhancing
the fungal activity. We did not identify the mice species
that inhabited the VSM 11 plot, but we hypothesized
that they had a positive effect on the soil carbon
sequestration, since the plot had the highest organic
carbon content among all the plots. We suggest that
further studies are needed to confirm this hypothesis
and to understand the mechanismsinvolved.

In contrast, we observed that the VSM 43 plot had some
secondary carbonates in the soil, which indicated a
lower organic carbon content. Secondary carbonates
are formed by the precipitation of calcium carbonate
from the soil solution, which can be influenced by
several factors, such as the soil pH, the soil moisture, the
soil temperature, and the carbon dioxide concentration.
Secondary carbonates can have a negative impact on
the soil carbon sequestration, since they can reduce the
soil porosity, the water infiltration, and the root
penetration, and they can also compete with the
organic matter for the adsorption sites on the soil
particles. We concluded that the VSM 43 plot had a
lower potential for carbon sequestration than the other
plots, and we recommended that some management
practices should be implemented to improve the soil
quality and toincrease the organic carbon content.
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1 Ah 0-13 13 70/4 |
VST 2 Bw 13-30 17 45/3 VF
L N/A 0 80/15 N/P N/A
1 Ah 0-11 11 40/1 F
2 Bw 11-28 17 20/1 VF
L N/A 0 65/130  N/P N/A
1 Ah 0-10 10 30/2 F
VSM 13 2 Bw 10- 30 20 15/2 VF
L N/A 0 55/110 N/P N/A
1 AhBw 0-17 17 45/5 F
2 Bw 17- 40 23 35/3 VF
L N/A 0 70/270 N/P N/A
1 BwAh 0-20 20 55/6 F
2 Bw 20-34 14 30/3 VF
L N/A 0 70/250  N/P N/A
1 BwAh 0-22 22 30/2 F
VSM 2
SM23 2 Bw 22-32 10 25/2 F
L N/A 0 65/200 N/P N/A
1 Ah 0-10 10 40/2 |
2 Bw 10- 24 4 10/1 VF
L N/A 0 60/130 N/P N/A
1 AhBw 0-13 13 35/3 F
2 Bw 13-26 13 15/3 VF
L N/A 0 65/150 N/A
VSM 33 1 Ah 0-5 5 40/5 |
2 AhBw 5-15 10 25/3 F
3 Bw 15-27 12 7/2 %
L N/A 0 65/140 N/P N/A
1 Ah 0-13 13 100/4 I
VM4t 2 Bw 13-39 26 70/2 F
L 0 60/160 N/P N/A
1 Ah 0-11 11 80/2 I
2 Bw 11-32 21 60/1 F
L N/A 0 75130 N/P N/A
1 AhBw 0-20 20 80/3 I
VSM 4
3 2 Bw 20-40 20 70/3 E
L N/A 0 40/100 N/P N/A
Litter analysis results
organic substances
Indry mass (g) Inraw mass (%) humidity (%)
() VSM 22 3.1 43.39 7.7

(1) VSM 41 6.66 42.78 8.93
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2.84
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water (%)
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LOCATION - VAH

We conducted a field survey in the area with the second
highest organic carbon stocks according to our
framework. The landscape was dominated by
mountainous and grassland ecosystems, with a
diversity of herbaceous and woody vegetation in some
patches.We observed evidence of grazing activity in the
vicinity of VAH 11, VAH 12 and VAH 13, as well as a small
herd of horses roaming outside the designated area. We
also discovered burrows near VAH 41, VAH 42 and VAH
43, likely created by a native wildlife species.

The soil properties differed markedly from the other
sites we sampled. The soil color was darker, indicating

higher organic matter content. We also detected the
presence of the C horizon, the deepest layer of soil, in
most of the profiles we excavated, particularly in VAH
41. Another distinctive feature was the abundance of
round stones (conglomerates) throughout the area,
which are typical of fluvial environments. The stones
varied in size, ranging from pebbles to boulders.

This area was the most productive in terms of litter
collection. We gathered a large amount of litter for
further analysis in the laboratory. We followed the
standard protocol of collecting litter only if it was
loosely distributed on the soil surface.

Field Results Lab Results
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1 Ah 0-14 14 33 | 17 4085.3 N/P 3 5.15 1.21
2 Bw 14-38 24 15/2 F 1.85 4705.9 ST 20 3.18 1.63

L N/A 0 65/220 N/P N/A 0 0 N/P N/P
VAH 12 1 Ah 0-14 14 40/4 F 1.85 3806.9 SL 1 441 0.81
2 Bw 14-41 27 10/2 F 1.85 3496.2 ST N/P 2.1 1.42

L N/A 0 65/250 N/P N/A 0 0 N/P N/P
1 Ah 0-11 11 25/2 | 1.7 2966.8 SL 13 476 1.63
VAH 13 2 Bw 11-35 24 10/2 VF 2 3743.6 ST N/P 234 1.01

L N/A 0 60/200 N/P N/A 0 0 N/P N/P
VAH 21 1 Ah 0-10 10 50/3 I 1.7 3620.6 MO 4 6.39 1.42
2 Bw 10-31 21 30/2 F 1.85 5490.3 ST 40 424 1.83

L N/A 0 60/270 N/P N/A 0 0 N/P N/P
1 Ah 0-9 9 35/1 I 1.7 2524.2 ST 5 4.95 1.21
2 Bw 9-38 29 20/1 F 1.85 3397.5 ST 5 1.9 2.46

L N/A 0 55/250 N/P N/A 0 0 N/P N/P
VAH 23 1 Ah 0-8 8 20/2 L 15 3611.7 MO 5 6.53 1.63
2 Bw 8-16 8 35/3 F 1.85 1568.6 ST 40 3.18 267
3 Bw2 16-32 16 10/2 VF 2 3466.3 ST 60 3.25 2.88

L 0 55/250 N/P N/A 0 0 N/P N/P
VAH 31 1 Ah 0-11 11 35/2 | 1.7 24432 SL 1 3.92 2.04
2 Bw 10- 34 23 15/1 F 1.85 2836.4 ST 3 2.0 1.63

L N/A 0 55/135 N/P N/A 0 0 N/P N/P
VAH 32 1 Ah 0-12 12 30/3 | 1.7 2896.5 SL 2 4.26 2.26
2 Bw 12-27 15 20/1 VF 2 2589.7 ST 5 2.59 1.63

L N/A 0 75/140 N/P N/A 0 0 N/P N/P
VAH33 1 Ah 0-11 11 45/2 L 15 22383 N/P 2 407 246
2 Bw 11-32 21 55/1 F 1.85 2939.4 ST 5 2.27 1.83

L N/A 0 60/170 N/P N/A 0 0 N/P N/P
VAH 41 1 Ah 0-6 6 200/6 L 15 1739.8 MO 4 5.8 438
2 AhBw 6-21 15 150/5 F 1.85 22013 ST 45 2.38 438
3 BwC 21-40 19 30/2 VF 2 2077.1 ST 60 1.64 1.21

L N/A 0 90/550 N/P N/A 0 0 N/P N/P
VAH 42 1 Ah 0-8 8 200/5 F 1.85 2427 ST 7 492 417
2 Bw 8-34 26 150/3 VF 2 5615.4 ST 65 3.24 0.81

L 1 0 90/500 N/P N/A 0 0 N/P N/P
VAH43 1 Ah 0-7 7 200/5 F 1.85 2745.1 N/P 0 6.36 2.25
2 AhBw 7-37 30 170/4 F 1.85 7713.7 N/P 2 417 6.61

L N/A 0 95/550 N/P N/A 0 0 N/P 60




Litter analysis results

organic substances

Profile names (Litter) Indry mass (g) Inraw mass (%) humidity (%)
VAH 21 3.47 35.54 2448
VAH 23 6.06 36.18 22.99
VAH 41 4.86 37.98 19.22
VAH 42 4.07 39.35 16.34
VAH 43 3.26 38.69 17.68
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LOCATION - VAL

The area under study consists of open fields with a
relatively high presence of grasses and woody plants.
The field survey revealed the existence of both
domestic and wild animals in the area, which have a
noticeable impact on the vegetation through grazing.
However, the soil formation process appears to be

progressing well, as indicated by the soil organic carbon
stocks. Soil erosion is limited to small patches where
animal activity is more frequent, and the overall soil
quality is much better than that of the nearby areas
around the Dalis Mountain Reservoir. Therefore, the
area can be considered as having a good potential for
soil conservation and restoration.

Field Results Lab Results
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VAL 11 1 Ah 0-12 12 45/3 F 1.85 2856.1 N/P 25 3.86 1.42
2 Bw 12-35 23 30/2 VF 2 5780.1 MO 80 3.77 1.63
L N/A 0 70/150 N/P N/A 0 0 N/P 12
VAL 12 1 Ah 0-12 12 30/5 | 1.7 2311.8 N/P 15 34 2.24
2 Bw 12-34 22 30/3 F 1.85 4690.6 SL 65 3.46
L N/A 0 70/150 N/P N/A 0 0 N/P 12
1 Ah 0-11 11 50/5 | 1.7 2387.1 SL 15 3.83 5.04
VAL 13 2 Bw 11-30 19 40/5 F 1.85 4416.7 SL 70 3.77 1.63
L N/A 0 70/200 N/P N/A 0 0 N/P 10
VAL 21 1 Ah 0-13 13 20/1 F 1.85 2925.8 MO 7 3.65 1.83
2 Bw 13-38 25 25/1 VF 2 3583 MO 15 2.15 2.04
L N/A 0 30/120 N/P N/A 0 0 N/P N/P
1 Ah 0-12 12 40/1 I 1.7 2298.2 MO 3 3.38 2.67
VAL 22 2 Bw 12-30 18 502 F 1.85 4317.5 MO 5 3.89 1.83
3 Bw2 30-40 10 5/1 VF 2 1526.5 MO 2 2.29 1.42
L N/A 0 30/150 N/P N/A 0 0 N/P N/P
1 Ah 0-16 16 45/2 I 1.7 2819.5 MO N/P 3.11 3.52
VAL 23 2 Bw 16 -39 23 20/2 F 1.85 37724 ST N/P 2.66 2.88
L N/A 0 35/170  N/P N/A 0 0 N/P N/P
VAL 31 1 Ah 0-8 8 25/2 F 1.85 1479.9 MO 2 3.0 1.21
2 Bw 8-29 21 15/2 VF 2 2659.7 MO B5 1.9 1.42
L N/A 0 45/150 N/P N/A 0 0 N/P N/P
VAL 32 1 Ah 0-11 11 25/2 F 1.85 2775.5 SL 1 3.06 1.83
2 Bw 11-30 19 20/2 VF 2 3305.7 SL 1 261 1.21
L N/A 0 45/170 N/P N/A 0 0 N/P N/P
VAL 33 1 Ah 0-10 10 30/2 | 1.7 2408.1 SL N/P 425 1.42
2 Bw 10-35 25 15/2 F 1.85 2774.7 MO N/P 1.8 1.63
L N/A 0 30/130 N/P N/A 0 0 N/P N/P
1 Ah 0-11 11 20/2 I 1.7 2324.8 N/P 10 373 3.09
VAL 41
2 Bw 11-34 23 20/2 VF 2 4200.9 MO 65 274 0.24
L N/A 0 35/130 N/P N/A 0 0 N/P N/P
VAL 42 1 Ah 0-14 14 10/15 F 1.85 1614.3 MO 3 1.87 1.83
2 Bw 14-30 16 5/1 F 1.85 1657.4 ST 2 1.68 183
L 1 0 20/30 N/P N/A 0 0 N/P 5
VAL 43 1 Ah 0-13 13 10/1 I 1.7 2408.7 MO 3 3.27 1.42
2 Bw 13-31 18 10/1 F 1.85 2264.2 MO 1 2.04 3.95
L N/A 0 25/40 N/P N/A 0 0 N/P 2
VAL 23 Litter
Litter analysis results
organic substances
In dry In raw humidity ~ The location and its surrounding
mass (g) mass (%) (%) area show evidence of grazing ol
activity. We observed nine hor-
ses in the adjacent field, roamin
246 4281 9.05 ) 9

andfeedingonthegrass.
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SUMMARY SECTION

Here we have indicated how much is the normal stock
by dividingitinto 1 hectare.

The average stock of organic carbon on 1 hectare of soil
can vary widely depending on factors such as soil type,
climate, vegetation cover, land use, and management
practices. However, there are some general guidelines
and average values that can be considered as norms for
different types of ecosystems. Here are some approximate
ranges:

Natural Ecosystems:

Forests: Forest soils tend to have higher organic carbon
stocks compared to other ecosystems. Average values
can range from 50 to 200 metric tons of carbon per
hectare (tC/ha) oreven higherin old-growth forests.

Grasslands: Grassland soils typically have lower organic
carbon stocks compared to forests but can still range
from 20 to 100 tC/ha, depending on factors such as soil
depthandclimate.

Agricultural Ecosystems:

Croplands: Cropland soils generally have lower organic
carbon stocks compared to natural ecosystems due to
tillage and other agricultural practices. Average values

Profile Average SOC stock at the
Name mentioned locations
VAL 18217.3
25.0
VAH 21488.9
VSM 22530.4
20.0

VE 16467.5
VSD 7207.81 15.0
SD 7060.2
SN 6260 10.0
SH 7158.6

5.0
CcD 7581.4
CL 9363.4

0.0 |
CH 10189.79 "

2
CB 7809.71 §

2
CSD 6592.0 =

VAL

can range from 10 to 50 tC/ha, but this can vary widely
depending on management practices such as conser-
vationtillage or cover cropping.

Pastures: Pasture soils may have higher organic carbon
stocks compared to croplands, particularly if they have
been under less intensive management. Average values
canrangefrom 20to 100 tC/ha.

Wetlands:

Wetland soils, such as peatlands and marshes, can have
exceptionally high organic carbon stocks due to
waterlogged conditions that slow decomposition.
Average values can range from 100 to 1000 tC/ha or
more in some cases.

It's important to note that these are general estimates,
and actual values can vary significantly depending on
local conditions and specificland management practices.
Additionally, the "norm" for organic carbon stocks may
vary depending on the context and objectives of a
particular study ormanagement program.

In the table below you can see a comparison of all the
locations we surveyed and how much each of the main
locations has an arithmetic mean total per hectare of
soil organic carbon

'‘Average SOC stock at the mentioned locations’

VAH
VE
VSD
SD
SN
SH
cb
CL
CH
CB
CsD

Profile Name



Below are tables showing the organic carbon stock per hectare for each locations for each soil profile. In the table, all
horizons are summarized with the appropriate formula and the data are presented in the same way by distribution per
hectare.

Average SOC stock
il SO G at the mentioned 'SOC per Hectar’
Name Hectars locations
30.0 {
VAL 11 25911.2 18217.3
VAL12  21018.2 550 L
VAL 13 20413.65
20.0 L
VAL 21 19528.25
VAL 22 24428.9 15.0 |
VAL 23 19777.5
10.0 |
VAL 31 12420
VAL 32 16145.1 50 L
VAL 33 15550
00 | ® ¥ 8 # ¥ § B § § § 8§
RACIN s g -T2 RARSTSR
g 4 d d d d d d d d d d d
vALa2  sete ] $§5$5553888¢
£
VAL43  14019.9 = Profile Name
Average SOC stock
il SO G at the mentioned 'SOC per Hectar’
Name Hectars locations
35.0 |
VAH 11 26376.2 21488.9
VAH 12 21911.4 30.0 {
VAH 13 20133.2 250 |

VAH 21 273354
20.0 |

VAH 22 17767

15.0 |
VAH 23 229424 >0

VAH 31 15840.4 100 L
VAH 32 16460.4

VAH 33 15534.45

N
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I

o U1
o o
VAH 11 —

-
~
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VA H 4 {00000 —

VAH 41 18056.5 P
&
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=
VAH 43 31379.7 = Profile Name




Profile
Name

VSM 11

VSM 12

VSM 13

VSM 21

VSM 22

VSM 23

VSM 31

VSM 32

VSM 33

VSM 41

VSM 42

VSM 43

Profile
Name

VE11

VE12

VE 13

VE 21

VE 22

VE 23

VE 31

VE 32

VE 33

VE 41

VE 42

VE 43

SOC per
Hectars

31179.7
16115.4
20661.5
23085
32753
31057.8
18325
24016.85
20381
21867.3
16654.25

14268

SOC per
Hectars

20200.8
17848.05
21126.4
9711
11456.7
15254.7
14076.55
14052
15684.3
19564.2
21522.7

17112

Average SOC stock
at the mentioned
locations

22530.4

Average SOC stock
at the mentioned
locations

16467.5
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Profile
Name

VSD 11

VSD 12

VSD 13

VSD 21

VSD 22

VSD 23

VSD 31

VSD 32

VSD 33

VSD 41

VSD 42

VSD 43

Profile
Name

SD 11

SD 12

SD 13

SD 21

SD 22

SD 23

SD 31

SD 32

SD 33

SD 41

SD 42

SD 43

SOC per
Hectars

7188
6226.8
8144
8620.8
3108
6512
4238
5252.2
8064
9350.4
8299

11490.55

SOC per
Hectars

8433.35
8185.5
7428.7
6684.8
8995.2
8297.4
6670.8
4144
7246
8369.6
3181.25

7085.8

Average SOC stock
at the mentioned
locations
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locations
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Profile
Name

SN 11

SN 12

SN 13

SN 21

SN 22

SN 23

SN 31

SN 32

SN 33

SN 41

SN 42

SN 43

Profile
Name

SH 11

SH 12

SH13

SH 21

SH 22

SH 23

SH 31

SH 32

SH 33

SH 41

Average SOC stock
at the mentioned
locations

SOC per
Hectars

8148.8 6260
8081.6
8461.8
6739.55
5304
6508.3
5307
6985.95
5552
5382
4928.4

3720.6

Average SOC stock
at the mentioned
locations

SOC per
Hectars

5847.8 7158.6
8769.6

5059.75

10352

7133.2

4903.2

8744.3

7158.7

6358

7259.1

N

o
o -

Thousands

12 |

10 |

N

o
=}

7]
-]
c
[}
7]
3
(<]
£
=

'SOC per Hectar’

N
(o]
2

w

m
(o]
2
w

Profile Name

SN 11
SN 21

'SOC per Hectar’

- N
N N
I I
w w

Profile Name

SH13 _

SN 31

SH 23 _

SH 37T |

SN 41 _



Profile
Name

CcD 11

CD 12

cD 13

CD 21

CD 22

CD 23

CD 31

CD 32

CD 33

D 41

CD 42

CD 43

Profile
Name

CL11

CL 12

CL13

CL 21

CL 22

CL 23

CL 31

CL 32

CL33

CL 41

CL 42

CL 43

SOC per
Hectars

1936.7
6551.55
1542.5
8591.4
5354.55
6202.5
8827
12293.25
10725
8280
8286.15

12386.2

SOC per
Hectars
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Profile
Name

CH 21

CH 22

CH 23

CH 31

CH 32

CH 33

CH 41

CH 42

CH 43

Profile
Name

CB11

CB 12

CB13

CB 21

CB 22

CB 23

CB 31

CB 32
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CB 41

CB 42

CB 43

SOC per
Hectars
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7301.5
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STUDY AREA FINAL OVERVIEW:

The study area encompasses multiple locations exhibiting
varying degrees of soil organic carbon content. These
locations include desert regions (CL), mountainous terrain
(CH), degraded grasslands (CB, CSD, CD), and areas with
significant wildlife presence (SD,VAH).

Key Findings:

CL: Desert areas with sparse vegetation but surprisingly
notverylow organic carbon levels.

CH: Elevated mountainous regions with relatively high
organic carbon content.

CB, CSD, CD: Degraded grasslands requiring soil
restoration efforts.

SH: Urgent attention needed due to extremely low soil
carbonlevels; signs of biological activity observed.

SN: Soils exhibit erosion and desertification processes with
extremely low organic carbon stocks.

SD: High biodiversity observed, including endangered
gazelles; soil erosionand poor structure noted.

VSD: Desertification evident with areas lacking vegetation
cover, though overall organic carbon reserves are not
critically low.

VE: Shows low soil carbon stocks but has potential for
improvement with appropriate management practices.

VSM: Highest organic carbon stocks observed, with rich
soil characteristicsand diverse wildlife presence.

VAH: Second highest organic carbon stocks; diverse
ecosystem with evidence of grazing and native wildlife.

VAL: Open fields with relatively high vegetation cover and
good soil quality; potential for soil conservation and
restoration.

In total, we studied the soil profile and described 51
locations.from which weidentified 151 soil and grass cover
horizons. From this we were able to take 329 samples. Soil -
314andLitter-15samples.

Alarge number of soil samples were obtained, which gave
us a fairly comprehensive picture of the distribution of
organic carbon in our study areas. And the grass cover was
often quite damaged, and litter was almost nowhere to be
found. Therefore, it was physically impossible to collect
Litter for research to get more data. At present, Litter data
only gives us a general overview and no major conclusions
canbedrawnfromit,itrequiresfurtherin-depthresearch.

We also counted herbaceous cover per 1 m square. in the
vicinity of each profile wall, which also gave us different
data depending on the location. Because in some of our
areas we either had very little grass cover or it was not
present at all. We also had areas where this data was
presented quite well.

It should be noted here that we counted how many units of
grass cover were grown independently from the soil. And
not the species, because the research of the species was
carried out by our colleagues within the framework of
another expedition.

CONCLUSION:

The study reveals a diverse soil environment with varying
organic carbon content across different locations. While
some areas require immediate attention due to low soil
carbon levels and degradation, others present opportu-
nities for conservation and restoration efforts. By imple-
menting targeted management practices and further
research, the soil health and productivity of the entire
study area can be improved while mitigating the effects of
climatechange.

The comprehensive soil study conducted across diverse
locations presents a nuanced understanding of soil health
and carbon dynamics in the study area. While certain
regions exhibit alarming signs of degradation and low
organic carbon content, others showcase potential for
conservationand sustainable management practices.

Addressing the urgent needs of locations with extremely
low soil carbon levels, such as SH and SN, is paramount.
Immediate action is necessary to implement soil carbon
enhancement practices and prevent further deterioration
of soil fertility and ecosystem health. Additionally,
protecting and monitoring wildlife habitats, as evidenced
by the presence of endangered gazelles in SD, is crucial for
maintaining biodiversity and ecological balance.

Furthermore, the study underscores the importance of
tailored management strategies for different soil types and
environmental conditions. Areas like CB, CSD, and CD,
characterized by degraded grasslands, require focused
efforts on soil restoration to rebuild soil structure and
promote vegetation cover. Similarly, in desert regions like CL
and VSD, combating desertification through vegetation
restoration is essential to stabilize soils and prevent further
loss of organic carbon.

However, amidst the challenges, there are promising
opportunitiesforimprovement. Locations such as CH,VAH,
and VSM exhibit relatively higher soil organic carbon
stocks, suggesting the effectiveness of certain management
practices or natural factors. By studying these sites further
and identifying the key drivers of soil health and carbon
sequestration, valuable insights can be gained to inform
broader conservation and land management strategies.

In conclusion, the study underscores the intricate relationship
between soil health, biodiversity, and ecosystem resilience. By
implementing targeted interventions, conducting further
research, and fostering collaboration between stakeholders,
it is possible to enhance soil carbon sequestration, mitigate
climate change impacts, and safeguard the long-term
sustainability of the studyarea'senvironmentand resources.



