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Assessment and Qualitative Zonation of
Groundwater in Kabul City Using

Electrical Conductivity and Inverse
Distance Weighted Algorithm

Associate Professor Dr. Ahmad Omid Afzali

Abstract

This study aimed to assess and qualitatively zone the
groundwater of Kabul city based on the Electrical
Conductivity (EC) index and spatial modeling using the
Inverse Distance Weighted (IDW) interpolation method.
Multi-temporal groundwater EC data over a 20-year period
(2004-2024 / 1383—1403 H.S.) were analyzed to develop a
dynamic spatiotemporal model of EC and ionic pollution in
the city’s aquifers.



The results indicated that EC values increased from the
range of 500—-1500 pS/cm in 2004 (1383 H.S.) to 2500-8700
pNS/cm in 2024 (1403 H.S.). Groundwater in the central and
eastern zones of the city including downtown, Bagrami, Pul-e-
Charkhi, Shahr-e-Now, and Khairkhana exhibited the highest
EC values, indicating intensified salinization due to pollutant
intrusion. In contrast, the western and southwestern zones
(Darulaman, Paghman, and Dasht-e-Barchi) showed lower
EC values, reflecting relatively better water quality.

Comparative analysis with national and international water
quality standards revealed that over 70% of Kabul's urban
area exhibited EC values exceeding 3000 uS/cm, classifying
these waters as unsuitable for drinking purposes. The average
EC increase from 4900 uS/cm in 2020 (1399 H.S.) to 8706
uS/cm in 2024 (1403 H.S.) approximately a 25% rise
highlights intensified pollutant infiltration, improper disposal
of domestic and industrial wastewater, increased dissolved
solids, and declining groundwater levels.
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Determination of Suitable Areas for the
Expansion of Pine Nut Forests in
Afghanistan

Professor Mohammad Yasin Farahmand

Abstract

Pine nut forests have long been recognized as one of the
important ecological and economic resources of Afghanistan
and constitute a significant export commodity of the country.
However, climate change and the unsustainable exploitation
of natural resources have caused a decline in both the area
and quality of these forests. The aim of this study is to identify
suitable areas for the expansion and restoration of pine nut
forests beyond their natural distribution range by using
descriptive and analytical methods.

In this research, environmental data including elevation,
slope, slope aspect, soil type, annual precipitation,
temperature, and existing vegetation cover were collected
and analyzed using satellite imagery. The results indicate
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that, in addition to the natural pine nut forest regions, some
parts of the northeastern and western provinces of
Afghanistan possess suitable ecological conditions for the
cultivation and expansion of pine nut forests. These areas
are characterized by gentle slopes, well-drained soils, and
sufficient rainfall necessary for the growth and development
of pine nut trees.

The findings of this study can serve as a scientific
guideline for forestry planning, natural resource
conservation, and the sustainable development of pine nut
forests in Afghanistan. Considering the economic
importance and limited extent of pine nut forests in the
country, it is necessary, where feasible, to expand these
forests into other provinces as well. Since each plant
species requires specific climatic conditions and soil
characteristics for proper growth and development, it is
essential first to compare the climatic conditions, elevation
above sea level, and soil types of the existing pine nut forest
areas with those of other provinces. After identifying regions
with climatic and soil conditions similar to the current pine
nut forest areas, suitable locations for the expansion of
these forests in other provinces can then be determined.
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Analysis of the Kabul River Water

Dispute between Afghanistan and
Pakistan Based on Game Theory

Associate Prof. Nasrullah Falak

Abstract:

Game theory studies decision-making in competitive or
cooperative situations where each individual's choice
affects others. The theory developed from the 1920s and
gained prominence with von Neumann and Morgenstern’s
book in 1944, subsequently finding applications across
various sciences. In game theory, the utility function
represents a player’s level of satisfaction, and the best
response function denotes the optimal strategy in reaction
to others’ decisions. The Nash equilibrium describes a
situation where no player can improve their outcome by
unilaterally changing their strategy, and this equilibrium is
stable when all players are rational and informed. This
theory is especially relevant for Afghanistan due to its
shared water resources with neighboring countries,
particularly Pakistan, and can offer solutions based on
equilibrium concepts. In the Afghanistan-Pakistan water
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conflict, the Nash equilibrium suggests that cooperation and
the establishment of joint institutions for water resource
management are the best solutions.
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Evaluation of Signal Transmission Using
Radio Waves

Professor Mohammad Akram Shahim
Abstract

Radio signals are a set of information carried (modulated)
on radio waves for the purpose of transmission, whereas
radio waves are a type of electromagnetic wave that
propagates through space. These waves constitute a
physical phenomenon forming part of the electromagnetic
spectrum and are utilized for the transmission and carriage
of radio signals over long distances.

Radio wave propagation is considered one of the most
fundamental topics in telecommunications engineering,
wireless systems, and communication network design. The
quality of information transmission in telecommunication
devices is strongly influenced by the characteristics of the
propagation environment, operating frequency, transmitter
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power, and antenna properties. This study presents a
scientific investigation and evaluation of signal propagation
using radio waves, analyzes the factors affecting signal
attenuation and distortion, and examines propagation
models in different environments. The findings indicate that
selecting an appropriate propagation model plays a decisive
role in improving the accuracy of radio coverage prediction,
optimizing power consumption, and enhancing the quality of
service in telecommunication networks.
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Assessment of the cultivation and
production of Sorghum and its
economic importance in Afghanistan

Associate Prof. Mohammad Tahir Rasouli

Abstract

Sorghum (Sorghum bicolor L.) is an important cereal and
forage crop that can be of particular importance for the
agricultural conditions of Afghanistan due to its relative
tolerance to drought, heat, and water shortage. Sorghum has
acceptable production potential in areas where crops such as
corn are difficult to grow due to water shortages.

In Afghanistan, sorghum can be used both for grain and
human food production and for the production of green, dry,
and silage fodder. Its residues can also be used as animal
feed, thereby contributing to the development of livestock and
reducing the cost of fodder production.
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From an economic perspective, sorghum cultivation can
play an important role by reducing water consumption,
increasing the diversity of agricultural products, providing
fodder, and generating income for farmers. Therefore, given
the recurring droughts, limited water resources, and the
importance of livestock in Afghanistan, developing sorghum
cultivation, using drought-resistant varieties, and proper water
and fertilizer management can be effective in increasing
forage production, improving food security, and strengthening
the country's agricultural economy .In one study, the use of
about 80 kilograms of nitrogen, equivalent to 108 kilos of urea,
per hectare has been suggested as a suitable option to
increase productivity and profitability.
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Analysis of Vegetation Cover Changes in
Helmand Province During the Years
(2000-2025)

Assistant Prof. Abdul Rawof Qaderi

Abstract

Vegetation cover is considered one of the most important
indicators of environmental sustainability in arid and semi-arid
regions and is strongly influenced by climatic conditions.
Helmand Province, located in southwestern Afghanistan, has
experienced significant environmental and agricultural
challenges due to fluctuations in precipitation and increasing air
temperatures. The present study aims to investigate vegetation
cover changes and analyze their relationship with precipitation
and air temperature in Helmand Province during the period
2000-2025. The Normalized Difference Vegetation Index
(NDVI) was used as the primary indicator of vegetation cover
conditions. Climatic data, including precipitation and air
temperature, were obtained from Google Earth Engine
datasets and analyzed on an annual average basis. The results
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reveal that vegetation cover changes in Helmand Province are
associated with variations in precipitation and air temperature.
Years with relatively higher precipitation generally exhibited
improved vegetation conditions, whereas increasing air
temperatures contributed to greater moisture loss and
environmental stress on vegetation. The findings highlight the
combined influence of precipitation and air temperature on
vegetation dynamics and provide valuable scientific information
for natural resource management, agricultural planning, and
climate change adaptation in Helmand Province.
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Role of Nano-pesticides in the control
of plant pests

Junior Assistant Prof. Abdul Qadeer Basirzay

Abstract

The world population is increasing day by day, and
providing food for this growing population is a major
challenge. On the other hand, to fulfill the need for food to
support population growth, chemical fertilizers, conventional
pesticides, and growth regulators are widely used.
Pesticides, fertilizers, growth stimulants, and other
agrochemicals are estimated to be worth $266 billion by
2021, with 4.5% annual growth rate. Conventional
pesticides not only eliminate the targeted pest but also
cause health problems for humans and animals, eliminate
beneficial insects, and cause environmental pollution.
That’s why addressing these problems, for pest control, new
alternatives must be practiced. One of these alternatives is
the utilization of Nano-pesticides. Nano-pesticides,
compared to conventional pesticides, have higher solubility,
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environmentally friendly, and target only specific insects.
This research was conducted in a descriptive-analytical
form, in which Nano-pesticides were discussed.
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A Review of the Etiological Factors of
Trismus

Research Assistant Dr. Hujatullah Muwahed

Abstract

Trismus is defined as the inability to open the mouth
normally, which can lead to difficulties in mastication, speech,
oral hygiene maintenance, and access to dental treatments.
Understanding the etiological factors of trismus is essential for
prevention, early diagnosis, and effective treatment.

This study is a review article conducted by searching
scientific literature and reputable databases including
PubMed, ScienceDirect, and ResearchGate, using the
keywords: Trismus, Etiology, Dental Infections,
Temporomandibular Disorders. Relevant sources were
selected and reviewed.
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Based on the reviewed sources, the causes of trismus are
classified into several main categories: infections (of dental
origin such as pulpitis, periodontitis, and pericoronitis, and of
non-dental origin such as tonsillitis, tetanus, meningitis, and
abscesses), trauma (jaw and zygomatic fractures),
complications of dental treatments (third molar extraction,
local anesthetic injection), temporomandibular joint disorders
(TMD), benign and malignant tumors, submucosal fibrosis,
radiotherapy and chemotherapy, congenital disorders, drug-
related causes, and psychological disorders. Among the
aforementioned causes, life-threatening etiologies include
tetanus, head and neck malignancies, and progressive facial
space infections. Pericoronitis has been reported as the most
common dental cause of trismus.

Trismus has multiple etiologies, the most important of which
are dental infections and temporomandibular joint disorders.
Early diagnosis and timely treatment, especially in life-
threatening cases, are of great importance. Patient education
and referral to experienced specialists can prevent serious
complications of this condition.

Keywords: Trismus, Etiology, Dental Infections, Temporo-
mandibular Joint Disorders
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