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Abstract:

This paper's aim is to present an overview of the past decades water resource and
hydropower development in Afghanistan. Since the enforcing new water law, the
integrated water resource management concept has been accepted to reform
administrative political management system toward hydrological paradigm shift
governing system by creating river basin organization for decentralized water resource
planning decision platform. The modernizing water and irrigation infrastructures for
poverty alleviation in poor rural communities and mid-large-scale hydropower plants
construction aimed electrification and economic development. The four major river
basins such Kabul (Indus), Helmand, western, and Panj-Amu shares water with
neighbouring states, except the Helmand river, there is no transboundary discourse for
reaching toward cooperative water development. However, the investment in water
resources mainly large-scale hydropower plants great ambition for the government of
Afghanistan. The hydroelectric clean energy preventing greenhouse gas emission, the
environmentally friendly hydropower technology contributes to the mitigation of
global warming, but climate change may alter the water resource balance river runoff
and river basin water availability as well as may impact hydropower production. The
climate resilience investment for water and hydropower projects could play a positive
climate change adaptive role in water resource management.

Keywords: Afghanistan, water management, hydropower, clean energy, River
Basin
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1. Introduction

Afghanistan located in south Asia, and the country has land area of 652000
km2. (Kamal,2004). The country mining sector resource include natural gas,
petroleum, coal, gold, copper, talc, chromite, sulfur, lead, zinc, iron, precious and
semiprecious gemstone (AGS, 2012). The industrial lithium mineral presence
(AEITI, 2016). In 2017 fiscal year GDP reported $21.4 billion, the gross domestic
per capita $618, GDP contributes includes services (55.9%), agriculture (23%) and
industries (21%), the poverty rate 54.5% (CSIA, 2018).

The Hindukush mountain which connected to great Himalayan ranges includes
60% of Afghanistan land, the peak elevation in Afghanistan 7,482 m. The mountain
laid from northeast toward southwest, the top ranges covered by permanent snow
The Hindukush mountain divided country into three regions namely northern
foothill which support Amu Darya or former known Oxus river, the eastern
geographic region which hosts Kabul (Indus) river and the western plain from
central highland gradually to declining toward Herat city of Afghanistan (ICIMOD,
2014).The riverside valleys and the plain area used for agriculture purpose, the hilly
and valleys make challenging land fertility and easy making soil erodibility
(ICARDA, 2002). The mountain provides valuable ecosystems services including
water, foods, and biodiversity (ICIMOD, 2012)

The environmental management is complicated, soil erosion and land
degradation, deforestation, the growing urban air and water pollution, municipal
waste mismanagement, inadequate household water supply, limited urban water
connection, weak water management policies, low capacity of national
departments, unclear regional collaboration policies on transboundary water
management and development (Qureshi A.S, 2002).

Afghanistan is among countries which its citizens have lowest access to
electricity, by population growth demand for electricity access is growing year by
year. This paper aims to present potential water resource for hydropower capacity
of Afghanistan. The country has old type hydropower infrastructure was built
during 1950s to 1970s. As current internal power production includes 558.1 MW
which constitute about 40 percent of electricity supply. The main source of
domestic production includes hydropower (298.1 MW), Thermal (200 MW), diesel
generator (50 MW) and solar (40 MW). The major source of power supply feed
from power trade agreement of about 900 MW electricity import from Tajikistan,
Uzbekistan, Iran, and Turkmenistan. In order to reduce dependency from power
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import, meet the energy demands from domestic source the financial investment
on large scale water dams/reservoir and hydropower infrastructure construction
along Kabul, Kokcha, Kunduz and Helmand River Basins could significantly
increase internal power production. Also, investment on clean energy such as soler
and wind would diversify power source from water as well. by having reliable
adequate domestic electricity resource, the industries, factories machine will run
properly as well.

2. Water resource in Afghanistan

The county physiographic mountainous feature characterizes as headwater and
easy water draining toward neighboring countries. For example, Kabul (Indus)
shared to Pakistan, Helmand shared with Iran, Harirod-Murghab shared with Iran
and Turkmenistan and the Amu Darya Basin shared with central Asian nations
(Favre & Kamal,2004). Based on the recent estimate, the country level mean annual
precipitation has been estimated 327mm/year (213.5 km3/year) which,
characterizes as arid climate. Meanwhile, the total renewable freshwater estimated
about 65.33 km3, which 55.68 kma3 is generated by surface water and 10.65 km3
sourcing from groundwater. which constitutes; 21.50, 9.30, 3.10, 1.90 and 20.70
km3 from Kabul, Helmand, Harirod-Murghab, Northern and Amu Darya
respectively. In addition, Afghanistan has a remarkable amount of water as
externally sourced, border flow or treaty. For example, about 10 km3 of water
entering to Kunar river from the Chitral region of Pakistan and. about 9 km3 of
water flowing from Afghanistan along the Afghan-Tajik border which makes Panj-
Amu Darya while, another treaty signed between Afghanistan and Iran in 1973
about 0.82km3 per year must be allocated to Iran (UN FAO,2012; 2016). About
41% and 44% of country land area and populations covered by Helmand River
Basin. The Kabul River Basin is the second largest populated river basin (Favre &
Kamal,2004).
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Fig 1. Physiographic of Afghanistan (world atlas)
Table 1 the river basins coverage area and potential water resource (km3/year).

River Basin Land Major Rivers IRWR GW
(km2)

Kabul (Indus) 72,600  Ghorband, Panjshir, Kabul, Alingar, 21.50 1.92
Loger, Kunar

Helmand 270,000 Helmand, Arghandab, Tarnak, Chazni, 9.30 2.98
Farahrod, Kashrod,

Harirod- 80,000 Helmand, Arghandab, Tarnak, Chazni, 3.10 0.64

Murghab Farahrod, Kashrod,

Northern 75,000  Balkh, Sar-i- Pul, Khulm 1.90 2.14

Amu Darya 91,000 Wakhan, Amu Darya, Panj, Kokcha, 20.70 2.97
Kunduz

Non-Drainage 63400
Total 652000 55.68 10.65
IRWR= Internal Renewable Water Resource, GW= Groundwater
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Fig 2. River Basin map of Afghanistan (UNEP)

3. Materials and Methods
3.1. Water use in agriculture and Irrigation development

Agricultural food crops constitute the main driver of the people livelihood, about
70% Afghans live in rural and working on farm activities, the 40 % workforce
employed by agriculture sector (Leao et al.,2018). However, the irrigation supplied by
traditionally irrigation canals system, number of modern irrigation infrastructure
development started from 1940 until the 1970s, namely Chak and Darunta dams on
Kabul river basin, Dahla and Kajaki dams on Helmand River and, Khanabad dam in
Kunduz river system have been constructed Table.2 (DABS,2016). The existing land
practicing for agriculture divided into two types of rain feed (3.08 million ha) and the
irrigated land 3.35 million ha (active irrigated area 2.63 million ha, inactive area 0.72
million ha). The agriculture sector practices account for 93% of the country water
consumption (Massod Ahmad & Mahwash Wasiq, 2004). On another hand, the food
insecurity a major problem. The recent report of Afghanistan, about 13.2 million
(45%) people are food insecure and 4.3 million of them are suffering from severe food
insecurity (UN-WFP). The dry period of 2018 puts 2.2 million people in chronically
food insecure, 1.4 million people are suffering from severe drought risk. The internal
conflict displaced about 650,000, 500,000 and 100,000 inhabitants in 2016,2017 and
2018 respectively (FAO,2018).
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3.2. Water use for power and hydropower infrastructure

The water utilization for electricity practiced in the 20the century, the notable
infrastructure was built for water development and electrification of Afghanistan. The first
group hydropower stations with initial installed capacity ranging from 500 to 850 kW were
built on Kabul river at Jabulseraj between 1920-1949 (World Bank, 2005). Afterward, the
number of small to large-scale hydropower plant were commissioned on Kabul, Helmand
and Kunduz river networks which included Surobi and Naghlu in Kabul province, Darunta
in the eastern Nangarhar province, Kajaki in Helmand province and Pulikhumri in Baghlan
province (Ashraf. A.R, 2009; Fichtner, 2013). In addition, the latest multipurpose Salma
dam completed on Harirud River in western Herat city of Afghanistan for irrigation supply
of 75000 ha agriculture (35000 ha existing and additionally 40000ha command area) and
power production of 42 MW table 2 (WAPCQOS, 2016). However, current total internal
power installed capacity generation reported 588.1 MW which includes 298.1 MW
hydropower, 200 MW from Thermal, 50 MW diesel generator, and 40 MW from
renewable energy mainly solar power fig.4. (MEW, 2017).

Table 2. List of existing hydropower plant in Afghanistan (Fichtner,2013)

Installed
River Purpos = /Potential Est. Re- Construction cost
Plant . Year . -
Basin e Capacity ($ million)
(MW)
1 Mabhipar Kabul 1967 HP/Ir 66.0 Completed (80)
2 Naghlu Kabul 1968 HP 100.0 Mid 2013 (90)
3 Surobi Kabul 1957 HP 22.0 Completed (25)
4 Darunta Kabul 1960 HP/Ir 11.5 2012 (14)
5 Chak Kabul 1938 HP 3.3 Needs rehabilitation (3)
6 Jabulseraj Kabul 1922 HP 2.4 Needs rehabilitation (3.6)
7 Kajaki (1 &2) Helmand 1953 HP/Ir 33.0 Completed (40)
8 Grishk Helmand 1945 HP/Ir 2.4 Need rehabilitation (3.5)
9 Salma Harirod =~ 2016 P/ Irrig 42.0 Completed (200)
10 Pulikhumri 1 Zan?u- 1041  HP 4.8 Need rehabilitation 6
. . Panj- .
11 Pulikhumri 2 Amu 1962 HP 9.0 Need rehabilitation 13
Panj-
12 Shurabak AMU 2017 HP 7.4 2016-2020 (36.5)
Panj-
13 Khanabad (2) AMU 2018 HP 10.5 2018 -2022 (25)
14 Kajaki Helmand 2018 HP/Ir 185 2018 -2022 (91)
extension
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Afghanistan’s electric power sector excessively dependent on import by power
purchase agreement from the neighboring countries. The 2017 power supply figure
clarify, about 900 MW (60%) of electric power supply constitute from import
electricity which includes 360 MW, 310 MW, 160 MW, 70 MW power import from
Tajikistan, Uzbekistan, Iran, and Turkmenistan respectively fig.5. the imported power
tariff ranges from 2-4 $ cent/ kWh in first PPA contracts, these values changed over
course years. The volatility starts from 2012 onward the tariffs peaked, the Uzbekistan
and Iran power imports have highest values 7.5 $ cent/kWh and 7.2% cent/kWh
respectively. Tajikistan as rich in hydropower production agreed for lowest price table
3. The power purchases agreement valued about $220 million between March 2016-
March 2017 (MoEc,2017). However, the total capacity of internal electric generation
capacity about 588.1 MW (40%). While the country has potential capacity for water
infrastructure development, the hilly and deep valleys locations along the Kabul and
Panj-Amu River basins are feasible for construction of multipurpose dams. The
technical capacity and financial instability are the constraints for commissioning of the
mega project.

Solar
Diesel =
Thermal I
Hydro -

0 50 100 150 200 250 300

Power (MW)

Fig 4. Afghanistan electric power supply by source (Energy Plicy Unit, MEW,2017)

Turkmenistan I
Iran I—
Uzbekistan I —
Tajikistan
6 160 260 360 460
Imported Power (MW)

Fig .5 Electiricty import by country (Energy Plicy Unit, MEW,2017)
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Table 3 power purchase agreement tariffs (Fichtner,2013)

electric power PPA 2002 b 2012-0nward
Country transmission supply 2012 ($ ($ cent/kWh)
cent/kwh)

110 kV Non-firm 2.0 2.8
Tajikistan 220 kV (phase 1) firm 35 35
220 kV (phase 2)  summer 2.8 2.8
120 kV (phase 1) firm 2.0 6.0

Uzbekistan
220 kV (phase 2) firm 2.5 7.5
132 kV firm 4.0 7.2

Iran
20 kv firm 4.0 7.2
110 kV firm 2.8 4.0
Turkmenistan

220 kV firm 3.0 5.0

In this study, by reviwing existing secondary infromation, materiles and policy
planning documents regarding water sector strategy and energy sector masater plan,
the planned and proposed hydropower prjoects extraced, the analysis of potential
candiate hydropower project summried in difrrent tables according government
investment timeframe. The section 2 and 3 provide materials method for this study,
the section provides likely concern such climate change, transboundary water issues
for large scale water dams. Addionally, the potential hydropower candidate site along
Kabul, Panj-Amu and Helmand River Basins discused here, the investment timeframe
in hydropower and integrated electricity generation from solar, wind and thermal
resources explained and tabulated as well. Section 5 offer institutions for water
management and energy management. The water policy makers and electricity
managers planning independently in some cases, stakeholders active partcipitation in
hydropwer projects construction explained in this part. Finlly, section 6 provide a
summary of discussion, and section 7 gives conclution and recommendation for this

paper.
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4. Concerns and potential of water utilization for hydropower

4.1. Climate change implication on water availability

The Climate change and natural disaster risk major threat for power system at
all. The vulnerability to the long-term effect of climate change and significant
natural risk on the energy sector. The average temperature projected to rise between
1.5°C and 4°C by 2090s under the RCP4.5 and RCP8.5. Meanwhile, observed
mean annual precipitation of (322.24mm) projected to drop 313.22mm (2.50%)
and 301.28mm (6.21%) considering RCP4.5 and RCP8.5 by 2090s. The change of
Precipitation significantly impacts on water availability as well. The Hindukush
range connected to Himalayan mountain host snow cover and glaciers mass, which
feeding major river system of the country. The climate change factor temperatures
rise, and precipitation decrease threatening the glacier mass and snow cover long-
term survival during the twenty-first century, this condition associated with the
shortfall of water supplies an hydropower potential (Immerzeel, W et al.,2010;
Wirsing, R. 2011).

The water availability in context of climate change scenarios for future
hydropower generation raises concerns for sustaining feeding of the hydropower.
The optimistic scenario emphasizing the vulnerability of water resource. The
pessimistic scenarios suggest a larger water reduction for the long term. The current
hydropower installed power generation capacity may lose productivity. Mainly, the
micro hydropower site which operates in runoff river type. Some potential sites
may not be suitable for hydropower development in long run. The climate change
scenario information should be considered during the design of the new planned
hydropower plant which rarely incorporated during hydropower planning and
design. The climate change uncertainty could help to avoid over or under design
infrastructure and improving the resilience of long-lived of the infrastructure
(Lumbroso. D et al.,2014) Afghanistan as poor country, the financial investment
on large-scale hydropower project is a matter, the marginal cost and low return in
risky condition could undermine sustainability and payback of the designated
project.

4.2. Transboundary water

Afghanistan’s water resource mainly originates from Hindukush range
mountain, the country play role of headwater in this region, the water runs through
valleys of the north-eastern (Pani-Amu river), eastern (Kabul or Indus river),
southern (Helmand river) and the western (Harirod and Murghab rivers). Then
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these river systems crossing the Afghan border and entering the neighbouring
countries territory which make trans-boundary water sharing (Rianer G.P, 2011).
The three rivers Kabul (Indus), Panj-Amu and the western Harirod-Murghab has
no technical hydrological discourse for information sharing and pollical well for
upstream and downstream dialogue and cross-border bilateral or multilateral
management concepts. In 1973, Afghanistan and Iran agreed for upstream and
downstream water sharing of 0.82 km3 per year (Vincent T. et al., 2016). The water
development in Afghanistan questioned by Pakistan and Iran, while internally
dispute blame for both countries arising in Afghanistan as well (Rianer G.P, 2011).
Globally, about 286 river system shared between two or more states, the population
growth associated with extensive water use for compensating socioeconomic needs
and the climate change is externally threat for cross-border rivers system
(UNEP,2016). However, globally accepted principle and the successful agreement
could help Afghanistan to start properly negotiation toward bilateral, multilateral
fruitful agreement with Pakistan, lIran, and central Asian states to undermine
tension and build cooperation ground for the sustainable use of water (UNEP-
DHI,2016).

4.3. Potential for hydropower development

The country has potential capacity for water infrastructure development, the
hilly and deep valleys locations along the Kabul, Helmand and Panj-Amu River
basins are potentially feasible for construction of multipurpose dams
(Fichtner,2013; WB,2018). The Kajaki addition and Khanabad 2 hydropower
construction already started the commissioning date expected to be by 2022. The
power sector master plan progress large-scale hydropower construction depends on
financial investment and technical capacity of both water and power sector
institutions. See table 4
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Table 4. List potential candidate for hydropower development in Afghanistan (Fichtner,2013)
Est.

i Potential . Cost $
River . Constructio
No Plant Basin Year Purpose Capacity n cost ($ cent/
(MW) . kWh
million)
1 Baghdara Kabul 2032  HP/Ir 210 600 0.068
2 Surobi 2 Kabul 2020 HP 180 700 0.087
3 Gulbahar Kabul 2021 HP 120 500 0.093
4 Capar Kabul 2021 HP 116 450 0.086
5 Kama Kabul 2032  HP/Ir 45 180 0.089
6 Kunar B Kabul 2024 HP 300 600 0.045
7 KAk mand 2025 HP/Ir 100 300 0.067
addition

8 Olambagh ~ Helmand 2029 HP/Ir 90 400 0.099
9 Kilagai Panj-Amu 2032 HP/Ir 60 250 0.093
10 Kunar A Kabul 2026 HP 789 2000 0.046
11 Kokcha Panj-Amu 2032 HP 445 1400 0.069
12 Upper Amu Panj-Amu 2032 HP 1000 2500 0.056
13 Dashtijum Panj-Amu 2032 HP 4000 8000 0.044

4.4. Investment hydropower development

Afghanistan updated power master plan which anticipated four time frame as stage
A (2015), B (2020), C(2025, D (2032) for power generation and transmission
infrastructure development which the hydropower plants candidate for base scenario
includes Salma, Kajaki expansion, Kunar two phase (B, A), Kajaki addition,
Olambagh and Baghdara, the three major thermal power plants such Shebergan
(2x200MW), Ishpushta (400MW) and Dara-i- Suf (800MW) enlisted for power sector
development, The total estimated investment of 10097 $m, 7330m for generation,
1727 m for national main transmission, 1040$m for within the provinces until 2032.
In case of high demanding to power in rural electrification, the hydropower plant may
get priority to construction earlier 2032. (Fichtner,2013). Table 5 and 6.

Table.5 total estimated investment for development of each stage (Fichtner, 2013)

investment optimized scenario [m$]
overview on investment type = subtotal by = Stage A Stage B Stage C Stage D

project (2015) (2020) (2025) (2032)
Generation development 7329.6 327.6 348.5 981.5 5671.9
Major transmission projects | 1726.8 595.0 676.9 212.9 242.0
Provincial Transmission 1041.1 290.1 439.8 215.1 95.0
system
Total 10097.5 1212.7 1465.2 1409.5 6008.9
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Table 6 Afghanistan energy master plan optimized scenario for hydropower and
network connection capital cost summary (Fichtner, 2013).

investment optimized scenario [m$]

Generation subtotal by

development project Stage A Stage B Stage C Stage D

Kajaki extension  91.1 91.1

Surobi 2 700.0 700

Kunar B 633.0 348.5 348.5

Kunar A 2086.8 2086.8

Kajaki addition 314.8 314.8

Baghdara 614.8 614.8

Kama 190.0 190.0

Olambagh 410.3 410.3

Kokcha* 1400 1400

Gulbahar* 500 500

Kilagai ** 250.0 250.0
7190.8 91.1 1048.5 348.5 5766.7

In growing demand given priority*, highly demand priority **

4.5. Integrated renewable energy

According to power master plan, the other renewable energy resource such as solar
power and wind power considered for domestic power generation as well. The existing
installed capacity of solar power estimated 40 MW (DBAS, 2016) and recently the
government has been invested on solar system projects of 15 MW in the southern city
of Kandahar (ZEFA,2018). The reliance on signal energy supply source is questioned,
integrated of several energy sources to national electrical power system purposely
reducing the risk of power cut of the single source such hydropower. The GIRA and
World Bank did join the study on solar PV capacity entire Afghanistan, the south and
southwestern countryside showed higher potential to supply 20000MWh per year in
the geographic area (2kmX2km). Also, the annual investment cost has been estimated
between lowest US$0.097 per kWh to the higher value of US$0.137 kWh, the cost of
transmission and interconnection excluded (WB,2018) however, the potential capacity
to invest on solar PV and wind energy existed, the cost is lower than hydropower as
well. .see table v
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Table 7 estimated levelized cost of renewable energy in Afghanistan (WB,2018)

i Levelized Costs of
Potential

Sector Energy ($ Remark
(MW) cent/kwh)

. Panj-Amu about 20000 MW
Hydroelectric 23000 0.045-0.10 Kabul about 1900 MW
Solar PV 20599 0.097-0.137 Helmand
Wind 66700 0.065-0.197 Western, Panjshir

5. Institutional set up for water and hydropower
5.1. Water institutions

The country water resource planning and management operating by various
departments with top-down decision power functionality system. For example, urban
water supply by Ministry of Urban Development and Housing (MUDH), urban water
supply operation and management by Afghanistan Urban Water Supply & Sewerage
Corporation (AUWSSC), and municipalities, rural water by Ministry of Rural
Rehabilitation and Development (MRRD), irrigation and watershed management by
Ministry of Agriculture, Irrigation and Livestock (MAIL), environmental and water
quality issues by National Environmental Protection Agency (NEPA), natural disaster
risks management by Afghanistan National Disaster Management Agency (ANDMA),
drinking water quality monitoring by Ministry of Public Health (MoPH),
transboundary discourse by Ministry of Foreign Affairs (MoFA) and, Ministry of
Energy and Water is leading institution for general policy planning, management and
governance of water resource (GIRA,2008; GIRA2009). However, both water sector
strategy (2008) and water law (enforced 2009) affirmed river basin system
management and River Basin Organization (RBO) must smooth paths for effective
planning and water infrastructure development to achieve economic development,
overcome poverty, modernization irrigation infrastructure and boost the rural
community livelihoods. Hence, the Integrated Water Resources Management option
accepted as the initial approach for decentralization of the existed administrative
political management system toward natural watershed hydrological boundary as river
basin agency governance system as well as building the capacities of the anticipated
reformed institution and new agencies (GIRA,2008; GIRA2009; Mahmmaodi,2008).

5.2. hydropower and energy institutions

The energy sector strategy of Afghanistan anticipated a complicated institutional
framework for energy and power system of Afghanistan; 1) Ministry of Energy and
Water has to mandate for electricity generation, hydropower, imports, transmission,
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and distribution); 2) Ministry of Mines and Petroleum responsible for oil, gas and
coal;3) Ministry of Rural Rehabilitation and Development responsible for rural
electrification construction small dams below 1 MW capacity; 4) Ministry of
Commerce and Industries managing the liquid fuels for energy purpose. However, the
Ministry of finance contributes by managing the national and international fund for the
energy sector and ministry of economy coordinate and lead above department
underframe of (ICE) Inter-Ministerial Commission for Energy (GIRA,2008). In
addition, recently, the Afghanistan Energy High Council under the leadership of
president office framed (GIRA,2017).

The power sector governed by the ministry of energy and water (MEW) and
operated by Da Afghanistan Breshna Sherkat (DABS) entire the country. The imported
power characterizes current national grid system in form of North East Power System
(NEPS), Southern Power System (SEPS) and the western city of Herat (GIRA,2017).

5.3. Institutional reform

The water sector strategy for the 2008-2013 period and remain on paper. The water
law enforcement anticipated institutional reform for water management and
governance system, exempt Helmand River Basin, the MEW established river basin
agency for Kabul, Western, Northern and Panj-Amu River Basins (Atal Ahmadzai,
2017). In case of Panj-Amu River Basin, the reform efforts resulted from the creation
of the agency, the organization structure, functioning system, fiscal budget, decision
making power for planning/designing and implementation of the water-related projects
are questioned. However, the provincial water resource department full functioning in
the old manner instead of sub-basin agencies, still no decision has been taken for
reframing or dismantle of current provincial water resource departments.

Meantime, the energy sector strategy of 2008-2013, the anticipated ambition target
of mid to large-scale power projects. During this period country energy sector feed
from import power. The power mater plan of 2013-2032 anticipated huge investment
on generation, transmission, and interconnection foundation of the energy sector. The
Salma dam commissioned in 2016 on Harirod River the of the western city of Herat.
The Kajaki and the Khanabad 2 dam construction contracted accordingly,
(MEW,2017). The MEW and DBAS managing and operating needed reform for water
and energy interdisciplinarity strength as well.

6. Discussion

The national power master plan anticipated construction of 13 large scale
hydropower plant during 2012-2032, with total electricity generation capacity of 7455
mw. Out of this 13-site plant, the Panj and Dashtijum located along Panj-Amu river,
the transboundary collaboration and agreement is critical to begin construction work.
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The 11-site located inland of country, still they are headwater for Afghanistan conflict
resolution is a matter as well. however, the international collaboration seemingly vital
for Afghanistan as four important river basins which shares water with its neighboring
countries. Afghanistan has the potential for hydropower development in Panj-Amu
region and Kabul river basins. The negotiation for solving transboundary tension and
reaching toward the mutual interest of bilateral or trilateral agreement on water, energy
and natural gas could strength the regional cooperation and grantee the prosperity.

A positive strong point during the preparing of both water sector strategy and
energy sector water strategy under framework of Afghanistan National Development
Strategy (ANDS) was the technical contribution of foreign skillful experts and
financial support of international agencies. Unlikely, from 2010 onward the country
security situation gets worse, on another side, the war legacy bureaucratic structure not
smoothly reformed toward the rule-based institutional framework at all. The main
constraint for water and hydropower energy development of the country (Ahlers R et
al., 2014; Danish M.S.S et al.,2017; Ahmadzai et al., 2018; WB,2018) argued as:

a) security constraint

b) Institutional reform toward rule based functioning mechanism

c) gaps in legal and regulation

c) technical constraint

d) financial and commercial risk

c¢) Absence of transboundary discourse and agreements

Earlier table 4 showed candidate site for large scale hydropower plants
construction. For example, Gulbahar, Baghdara Surobi 2, Kunar A and B, and Kama
along Kabul River could generate about 120 mw,210 mw,180 mw, 368 mw,165mw,
45 mw electricity respectively. Also, Kajaki 2 could generate 100 mw electricity along
Helmand river. The Kokcha and Kelagai sites could generate about 445 mw and 60
mw electricity at Panj-Amu river basin. Finally, according to national power master
plan by construction of mentioned large scale projects the estimated internal electricity
generation will increase by 7455 mw and may some small-scale plant will be added to
national or rural power system as well. The general consideration for such construction
projects is environmental, land acquisition and social resettlement aspects. Some
negative impacts that rise during construction projects, some impacts will be
associated during operation of such projects. To increase sustainability and social
consent during planning to minimize social impacts, at an early planning stage high
negative environmental and social impacts can be avoided or minimized by good
design of project under the comprehensive environmental impact's assessment, social
safeguard assessment framework regulations and international standards.
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7. Conclusion and recommendation

The post-Taliban government of Afghanistan received generous aids from foreign
countries such USA, Japan, UK, Canada, Netherlands, Germany, Australia, Norway and
others as well as technically and financially support of international agencies such
European Commission, World Bank, Asian Development Bank, Japan International
Cooperation Agency and other entities (MoF,2010). The infrastructure building for social
welfare and economic development focused on emergency and daily needs vs looking at
sustainable and long-run stable progress.

The investment for rehabilitation of the existing water and hydropower projects such
as Mahipar, Naghlu, Surobi, and Kajaki completed. Also, the Salma multipurpose dam
commissioned in 2016 for generating 42 MW of hydropower energy and irrigation
command area of 75000 ha. However, the agriculture, energy and water sector need
tangible attention for avoiding widening of cross-sectorial disparity in policy making, the
nexus policies for strengthen of agriculture, energy, and water needed for well addressing
interlinked practices gaps. For example, the food products ($2.4 billion in 2017) and
electricity ($200 million in 2016-17) imports accounts big deal between Afghanistan and
neighboring countries (CSIA, 2018). It will be good to consider multi-purpose function of
proposed dam/reservoir construction for future use. For example, past practices focused
just for only irrigation or power supply. to diversify stakeholders of dam/reservoir
projects, the different sectorial use such as energy, irrigation, drinking water, industrial
use, recreational and flood control could be beneficial for maximizing of water use, these
various users could pay tariff which increase projects payback.

The Afghanistan power master plan (2012-2032) anticipated potential investment for
power supply entire the country. Internal power generation, interconnection, and the
transmission line substation infrastructure development are the main objective for country-
level electrification. The large-scale hydropower plants in Panj-Amu, Kabul and Helmand
River Basins received the candidacy for construction by energy sector master plan time
frame. The investment on water dam/reservoir infrastructure could save big amount of
money to Afghanistan from food and energy imports of neighbouring country. As new
planned dam projects supposed to supply water for power production and irrigation as well
as drinking purpose. In addition, to meet energy demand growth, developing combination
of water, thermal and solar power generation projects could be more reliable, sustainable
and mix of production sources. Afghanistan has an estimated 23000 MW of hydropower
potential, 66700 MW of wind capacity, 20599 solar potential, thermal source such as coal
reserve (100-400 million metric ton), and gas reserve (75 billion cubic meter). Through
public and private sector investment partnership in power generation, electricity access,
operation, and maintenance of electricity facilities/equipment the country could reach to
its energy ambitions.
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Abstract

Technology has brought changes in many aspects of everyday life including
education. To illustrate, educational technologies have facilitated the process of
teaching, learning, and management in an educational institute. Learning analytics
is the application of technology in educational institutes that is defined as a way to
collect, integrate and analyze the educational data generated in an educational
context. This technology is used to help both learners and instructors with the
primary aim of helping students enhance their performance and make an
appropriate decision on their learning process. This research presents a literature
review on learning analytics in higher education institutes. The major aim of this
study is to present an inclusive literature review on learning analytics, the learning
analytics process, its applications, data analysis techniques used in learning
analytics, and the challenges associated with the success of learning analytics. The
systematic literature review is the methodology used to attain the objectives of this
research study. The result of this study helps to better understand the learning
analytics and guide us through its application in a higher educational institute.

Keywords: Learning analytics, education, literature review, data analysis.
1. Introduction

The vast use of information technology in higher education and the learning
process influenced both learning and teaching in several ways. Technology has
reshaped the teaching and learning process from on-site education to online using
learning management systems and it has facilitated the administrative tasks undertaken
in an educational institute to help decision-makers in better management. One of the
areas in which technology helped in education is that to use the data from any online
learning environment for further analysis to improve the experience of students in
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online learning environments. Online learning environments are now being adopted
by many institutions across the countries, which make education easy by providing a
platform to deliver content and interactions across the network (Dhawan, 2020). As
we start to use online learning platforms, a massive amount of data is then gathered,
which will then motivates us to apply analysis on the data to gain better insights from
what the higher education institutes have achieved so far in term of teaching and
learning (Viberg, Hatakka, Bélter, & Mavroudi, 2018).

Learning analytics (LA) has been defined as a way to collect, integrate, and analyze
the educational data and make it to build models for being used to predict the students’
learning behavior and help decision-makers in advising students. This technology
helps a variety of stakeholders such as learners, instructors, and educational institutes
in their daily activities with the primary aim of helping to improve students’
performance. Both educational institutes and researchers in the field of educational
technologies have shown interest in learning analytics. Learning analytics has been
born from very vast and inter-disciplinary research areas so-called technology-
enhanced learning (Viberg et al., 2018). The inter-related disciplines in the LA are the
teaching and learning research area, computer science, and statistics.

This research presents a literature review on learning analytics in higher education
institutes. The major aim of this study is to present an inclusive literature review on
learning analytics, the learning analytics process, its applications, data analysis
techniques and methods used in analytics, and the challenges associated with the
success of learning analytics.

The next sections introduce the research design and methodology used in this
study. Subsequent sections present the result of the literature review on learning
analytics and its related topics as mentioned in the main objective of this study in the
above paragraph.

2. Methodology

To gain the objective of this study, which is presenting a literature review on
learning analytics, its applications, process, stakeholders, and challenges, a systematic
literature review was used as the methodology of this research. The systematic
literature review is mostly used methods in a variety of research areas including
medical science to synthesize the research findings in a more systematic, transparent,
and reproducible way (Snyder, 2019). The systematic literature review is used as a
research method to identify and appraise the related research and review the findings
of other researches (Snyder, 2019). Based on the study by Snyder, (2019), a literature
review to be used as a research methodology has four phases; 1) designing the review,
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2) conducting the review, 3) analysis of the review and 4) writing up the review.
Following figure 1 shows the tasks to be addressed in each phase.

Conducting the Analysis

Review

Writing the
Review

Designing the
Review

. . ¢ Type of the A
«The need for fg:l:::rcéﬂ of information for ° Nllotnllatlon
review strategy LT E:rirnzunicated
¢ Audience of the e Plans for U e Strandard
review selecting articles info(rjmjtfion aJ;:o;errithr?or
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search strategy high quality
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Figure 1 - The literature review phases: adapted from (Snyder, 2019).
Phase 1: designing the review

The key question to be answered in this phase are: Why this review is important?
How this will help to address the current research question? Who is the audience of
this literature view? What is the searching strategy used in this research to find the
relevant literature? To start, the researcher should clearly define the scope, objectives,
and research questions. Next, the search strategy should be defined. It includes
selecting search terms, appropriate databases, and definition of inclusion and exclusion
criteria for researches. Terms used in this review include “LA”, “learning analytics”,
“educational data mining”, and “EDM?”, “literature review”. The terms are searched in
the google scholar database, a huge database of research papers published in the world.
The researchers used in this literature review include 17 documents including books,
journal articles, book chapters, and conference proceedings.

Phase 2: conducting the review

After specifying the review criteria, it is time to do the actual review. Many
researchers prefer to conduct a pilot test on testing the search term on smaller sample
size. The aim of the pilot in the literature review is to adjust the terminology for
inclusion and exclusion of terms. To select the sample, many strategies are used as

22



Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

such reading the full article, reading the research methods and findings, and reading
the abstract, and continue to choose based on the result from the abstract. Afterward,
the samples are screened to ensure compatibility and reliability.

Phase 3: analysis

Next, after selecting the final sample the information abstracted from the literature
including the research authors and findings were noted. The data to be abstracted is
fully dependent on the research questions. Considering the research questions and the
literature review, different analysis methods can be used to analyze the findings.
Thematic analysis was sued in this research as the analysis method to identify the
findings and group them under a theme.

Phase 4: Writing the review

The last step includes writing the review. In this phase, the motivation for the
review should be appropriately communicated. The structure of the review fully
depends on the research questions, type of information, and level of details.

3. Learning Analytics and Educational Data Mining

Learning analytics was first mentioned as a terminology in the field of research in
the New Media Consortium Horizon Report in 2012. Since then, this research area has
gained popularity among researchers. Learning analytics has been defined as the way
to measure, collect, analyze, and report the data that has been gained from the learning
environment (Pefia-Ayala, 2017). From another perspective, learning analytics has
been defined as the use of student-produced data and analysis models to predict and
advise on the learning procedure (Leitner, Khalil, & Ebner, 2017). Some other
literature has defined learning analytics as means to help educators investigate,
understand, and support students’ study behavior in order to change their learning
environment with the goal of enhancing their learning experience (Viberg et al., 2018).
Yet, all the definitions indicate that in learning analytics, the data gathered in the
learning environment is gathered, measured, and sorted to be analyzed by some
learning models with the aim of predicting students’ behavior and advising changes
for better outcomes. Learning analytics is a multi-disciplinary research area due to its
connection with teaching and learning researches, computer science, and statistics
(Pefia-Ayala, 2017).

Analysis, which is the key term in learning analytics, indicates the activity to
analyze the data for having predictions and study the relationship among data values.
While Learning analytics and educational data mining are closely related research
areas, similarities and differences exist. Researchers believe that learning analytics is
at a higher level compared to educational data mining. It means that both have the
same aim to investigate how students behave in the context of the educational
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environment. However, the difference exists in their audience of the result (Siemens
& Baker, 2012). The first difference was stated as the type of discovery in EDM
(Educational Data Mining) and LA (Learning Analytics), in which EDM primarily
focuses on automated discovery of results and LA, on the other hand, implies human
judgment and human interpretation of the result. Secondly, EDM is used to make the
basis for the automated generation of results. However, LA is a medium used to inform
the instructors and learners for making decisions. Finally, the third distinction is that
EDM methods are analyzing the situation by studying the components. On the other
hand, LA is used to study the system as a whole. To conclude, researchers believe that
the difference between the EDM and LA is more related to focus, research questions,
and the eventual use of models than to be on the methods used.

4. Learning Analytics Process and Lifecycle

According to Campbell, Oblinger, & DeBlois (2007), analysis has five steps, as
shown in fig.2.

I ) / ~ P

Capturing Reporting Predicting Acting Refining

Figure 2 - Analysis Process: Adapted from (Campbell et al., 2007).

According to the analytics process suggested by Campbell et al., (2007), at the
capturing stage, data is collected from a variety of sources in real-time. These sources
can be any learning environment, learning management system, web portals, chat
rooms, and management information systems, which includes the student’s profile. In
the reporting stage, the collected data is used to generate models for measuring
student’s behavior and progress. Visualization techniques are used in this stage. The
predicting phase includes the process to identify the predictors for the success of
students to measure the outcomes of individuals. The output of this predicting stage is
used in the acting stage for making decisions across the institution. In the refining
phase, the gathered information and data is going through continuous improvements
for making better models for better predictions.

24



Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

4 .
elearners e|nteraction data
einstructors e [ eTraces
eresearchers — TN ePersonal data
eeducational / “_  eAcademic
institutes \ information
/ |
Learning . \
/ - Big data \
~ Environemnt || g \ J
[ [y o |
i o |37 ]
1 R | 4 [
/ |III _ — < III| \
\ !
Act Analytics x
b A
ePrediction A\ / eStatistical analysis
e|ntervention \ / eVisualization
S, -~
eRecommendation \\\ __'_,/ eSocial network
ePersonalization S T analysis
eReflection and o *Emotional
Interation Intelligence
\.*Benchmarking J

Figure 3 — Learning Analytics life cycle: Adapted from (Khalil & Ebner, 2015).

Another learning analytics life cycle proposed by Khalil & Ebner (2015) proposed
four main stages in learning analytics, which is shown in figure 2. The first and starting
phase in this life cycle includes data generation, in which data by different stakeholders
that reside in the learning environment is generated. These stakeholders include
students, instructors, researchers, and data from the educational institute. In the second
phase, data generated by all stakeholders are stored in a convenient way, which makes
the analysis easy. As data generated by all stakeholders across the system may be huge
in terms of size and may vary in terms of data type, the big data concept is generated
to better describe the data in this stage. In the analysis phase, various analytics methods
are used on the dataset to unhide the patterns in the educational data. These techniques
can vary depending on the problem set. Finally, in the last phase, the outcome of the
analysis section is interpreted to the respective and appropriate actions. Action can be
a prediction, intervention, recommendation, personalization, and reflection.
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5. Applications of Learning Analytics

Research conducted by Tak & Wong (2017) has conducted an inclusive literature
review on the research works on learning analytics. The benefits of the learning
analytics concerning their stakeholders were grouped in the following categories.

5.1. Improving student retention

One of the key benefits associated with learning analytics is improving students’
retention. This means that by having close monitoring of the learning process of
students, undesirable learning behaviors and emotional states can be detected.
Therefore, students who are at potential risk can be identified early. By analyzing the
data gathered through different sources and the application of a diverse set of
algorithms, factors that influence the performance of students can be identified.
Finally, this will help the institution to decide on the follow-up action to be taken for
those who need extra support. Follow-up actions include counseling, the suggestion of
various learning materials, and preparing individual learning plans for those in need.
Surprisingly, in a case study mentioned in (Tak & Wong, 2017), the LA tool was used
to analyze the comments and discussions of the students to predict students’ success in
the course or generally, predict their performance ina course. This will help the teacher
or instructor of the class to better identify the vulnerable groups of students in the class
and think of an appropriate strategy for enhancing their performance.

5.2. Supporting informed decision making

The use of learning analytics in universities or schools helps the decision-makers
by providing them enough information and analysis generated from the data of diverse
sources. This information will help them to perform decision making on the students'
affairs in a very informed manner. As we stated earlier, one of the key follow-up
actions that an instructor can take for a student who needs help is to make a study plan
and schedule their learning process for them. The result of the information provided
will help the instructor to carefully design the study plan and arrange the material for
them considering their past history records and result of analysis on them. Besides, the
LA tool can guide them in designing the material in a more collaborative manner. In
one of the case studies mentioned in the (Tak & Wong, 2017), LA tools were even
used for choosing appropriate teaching assistant for instructors of the courses.

5.3. Increasing cost-effectiveness

The use of LA will help to reach the goal of monitoring the students’ performance
and behavior and providing feedback and support in a more cost-effective way
compared to the non-LA option. In various case studies, different strategies have been
used to represent cost-effective feedback and support. According to Tak & Wong
(2017), Bridgewater College has employed an automatic notification and message
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mechanism to inform the parents about the student’s good performance. Harvard
university has employed an automatic perdition model with high accuracy in
predicting the ability of the student in completing an online course. Portland university
deployed an automatic report generation module into their LA system, which saves
time in creating students’ reports. In addition, the University of Adelaide by integrating
the text processing module into monitoring and analyzing the discussion forum has
increased efficiency in analyzing the students’ status and performance. A large bunch
of initiatives in this area has made tremendous changes in effectiveness by saving cost,
effort, and time.

5.4. Providing personalized assistance for students

Integration of LA into the universities has helped institutions to offer a
personalized platform for their students for assistance and guide. Using LA helps
students to continuously monitor their performance, their learning characteristics, and
pattern that reflect the behavior of the student. Alert generated by the LA will be sent
to students considering the condition that they are in a bad academic performance.

5.5. Timely feedback and intervention

Using LA helps instructors to have real-time and up-to-date information about the
progress of students in their courses. Based on this, appropriate feedback will be given
at the right time. To illustrate, timely monitoring of the discussion of students in the
course forum will help identify students who are performing poorly and those who are
in a better condition.

6. Challenges in Learning Analytics

The result of surveying relevant literature has led to gathering challenges that faced
learning analytics. The key challenges are grouped from diverse studies and presented
below.

First, one of the key challenges facing learning analytics is in its first stage of
analytics, which is data collection. Collecting and integrating data from a variety of
heterogeneous sources in order to formulate an inclusive dataset for analysis is one of
the most sensed areas of challenge in learning analytics and other areas of data mining
and analytics (Agasisti & Bowers, 2017; Bharara, Sabitha, & Bansal, 2017). The
dataset should reflect the behavior of learners from different perspectives in order to
help decision-makers in providing assistance for learners, policy-making, institutional
management, and pedagogical initiatives. The problem is not always about the sources
and the diversity of data (quantitative and qualitative) that we gather. However, the
quality of the raw data and the scope of the dataset is another concern (Daniel &
Butson, 2013). To ensure that the data used in the dataset properly reflect the situation
in the higher education institutes and properly describe the phenomena, data quality
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indicators should be clarified. Robustness, clarity, pertinence, accuracy, and
consistency are the key quality indicators of datasets.

The second challenge is more ethical and is related to the way to use data and how
it will impact or threaten the privacy of students (Agasisti & Bowers, 2017; Bharara et
al., 2017; Daniel & Butson, 2013). The researchers have indicated that while the data
in the learning analytics has come from a variety of sources including students' profile
and learning behavior, the confidentiality of learners should be kept into consideration
when LA is integrated as a day-to-day used application. Therefore, a set of guidelines
should be developed that how systems such as LA can help improve students’
performance, while not resulting into practices which can undermine students’ and
faculties’ right and privacy (Bharara et al., 2017).

The high cost needed for learning analytics applications is another big challenge
that authors have indicated in their researches. Authors underlined that the creation of
an environment that is appropriate for data storage, data analysis, and creating a
platform for decision making is costly (Agasisti & Bowers, 2017; Daniel & Butson,
2013). The costs involved with LA includes both human resources and technical cost.
Human cost involves the recruitment of experts in data science and data engineering
to manage the high value of data and prepare it for analysis. Technical cost involves
the expenses associated with hardware and software required for analytics tasks.
Institutions desiring to implement LA should invest highly in human resources,
hardware, and software platforms and sustain them from their core fund. The outcome
of the investment in expertise and infrastructure needed for LA should be justified by
the higher students’ performance, higher graduation rates, and more satisfied students
and families.

Skills needed by personnel inside the institution to deal with LA is another critical
area of challenge in the success of LA (Agasisti & Bowers, 2017). These skills vary
from data expertise (ability to understand how the data is collected, stored, and sued
in LA), analytical expertise (skill in developing and validating statistical models for
performing analysis), evaluation competence (the level of understanding that shows
how analytics is used and what is the outcome of analytics), and knowing the support
mechanism used among teacher and learner. Different levels of stakeholders are
required to have all or some of the skills mentioned above, depending on their level of
interaction with the LA or their task as a member of a higher education institute.

Another key challenge exists on the leadership and management skill in
universities and higher education institutes (Tsai, 2017). Challenges exist in the low
level of leadership capability to implement the LA in the institute. In addition, lack of
strategic management skills will also be a challenge on the way to have a planned
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roadmap in the design and implementation of LA in the university. Lack of well-
defined policies, guidelines, and procedures in the use of LA will also be a barrier to
the successful implementation o of LA.

7. Techniques and Methods of analysis in Learning Analytics

Based on the literature review, some of the most common analysis techniques used
to analyze the educational data are presented here.

A. Prediction

This refers to data mining methods used to identify the relationship between two
sets of the independent and dependent variable (so-called target variable) based on the
values in the training set of the dataset (Aggarwal, 2015). In the prediction method,
the value of the target variable is predicted according to the relationship that is
uncovered using existing relationships among the data (Baepler & Murdoch, 2010).
The most common methods for doing prediction are classification and regression. In
the classification problem, several classes are defined and the target object should fall
into one of the classes based on the prediction of the developed model. Regression
models are used to predict the value for a continuous dependent variable. Classification
and prediction problems are used in an educational context to forecast the performance
of the students in a specific course or the whole program using the data from the data
sources (Baker & Inventado, 2014; Daniel, 2017; Sin & Muthu, 2015).

B. Clustering

Clustering refers to the techniques in which similar data points will be split into
categories that will form some cluster (Aggarwal, 2015). In a typical clustering
process, to identify the clusters, some distance measures are used in order to measure
how far or close the data points are from each other. In the context of educational
datasets, clustering can be used in different areas. In a case study mentioned in
(Bharara et al., 2017), the clustering method (K-means) was used to group learners
based on their cognitive flair of learning. Besides, in another case study, clustering was
used to recommend the best combination of courses for the students using K-mean
clustering algorithms.

C. Relationship mining

Relationship mining refers to the process in which the relationship between two
variables is identified and used as rules for later use (Aggarwal, 2015). Several
variations of relationship mining exist which are association rule mining, correlation
mining, sequential pattern mining, and casual data mining (Viberg et al., 2018).
Relationship mining is used to identify the relationships in learners’ behavior patterns
from the data in the educational dataset (Leitner et al., 2017).
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D. Outlier analysis

Outlier analysis refers to the process that detects the data points that are
significantly different from the rest of the data points. The detected data points are
either too smaller or too bigger than other data points. Outlier analysis in the context
of learning analytics is used to identify abnormal activities in the students’ or
instructors’ activities. Through outlier detection, we can detect irregular activities in
the learning process (Leitner et al., 2017).

E. Textmining

Text mining is the process of analyzing a set of unstructured data in order to get
some meaningful high-quality sense out of the raw data. Text mining is used and
applied in text categorization, text clustering, named entity extraction, sentiment
analysis, document summarization, and entity relation modeling (Aggarwal, 2015).
Text mining is used to analyze the textual data and the content in the chat rooms, web
forums, and documents that are part of the educational dataset (Leitner et al., 2017,
Sin & Muthu, 2015).

F. Data Visualization

The other way that stakeholders such as instructors and university administration can
take advantage of analysis in LA, is through data visualization. Data visualization by
interactive interfaces can help a human as a user to identify and sense the features in the
data. The learning analytics will help instructors to identify and visualize patterns in the
data points of the dataset (Baker & Inventado, 2014; Leitner et al., 2017).

G. Social Network Analysis

The social network analysis represents individuals as nodes and relationships
between nodes as edges. Social network analysis is used to identify and undermine the
relationship among nodes in a network environment such as forums and social media.
The social media analysis helps to detect user interaction within communities and
know the contribution that members have made (Leitner et al., 2017).

H. Gamification

This method analysis helps to calculate the possibilities for playful learning to
enhance the level of motivation among the students. To illustrate, the concept of
badges and experience points are based on this idea of gamification, which shows the
level of success each student has achieved.

I. Machine Learning

Based on the definition from (Mitchell, 1997), machine learning is the ability of
the computer to learn from the experience. Machine learning is used in many contexts
such as speech recognition, autonomous driving, classification, and games. In the
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context of education, it will help to find hidden patterns in the new data and adapt to
them.

J. Discovery with models

Discovery with models is a technique that uses a previously validated model of a
phenomenon (using prediction, clustering, or manual knowledge engineering) as a
component in another analysis such as prediction or relationship mining. In education,
a discovery with models can be used to discover relationships between student
behaviors and students’ characteristics or contextual variables, the analysis of research
questions across a wide variety of contexts, and the integration of psychometric
modeling frameworks into machine-learning models.

8) Conclusion

This paper presented a systematic literature review of researches in learning
analytics by presenting the learning analytics process, its benefits in higher education,
challenges faced in learning analytics, and the techniques used in the analysis of
educational data.

The result of the study revealed that both approaches for learning analytics have
shared some common steps including data gathering, prediction, and acting. However,
data analysis from Campbell et al., (2007) seems to be more efficient due to having
two more stages which are reporting and refining. Reporting, as said earlier, helps to
visualize the data and learn the patterns in the data before stepping into model
development. Refining is also one of the key stages that should be considered in
educational analytics. The refining stage consists of the process used to adapt the
analytical models to the new set of data generated over time. Refining helps the
analytical process to be more up to date and make proper predictions over time.

The result also showed that learning analytics is mostly used to improve students’
retention in higher educational institutes by analysis of gathered data and
understanding the factors that influence the performance of students. In the meantime,
it is also used as a tool for decision-makers of both instructors and university
administration for taking proper action regarding their students and their learning
process. Learning analytics not only helps in understanding the behavior of students;
it also helps to take timely feedback and intervention regarding students. The
instructors will then provide them personalized assistance for improving their learning
experience. LA has also contributed to cost-effective decisions with the aim of
improving students’ performance. Many case studies have initiated LA applications
with a wide variety of functions.

The result of the literature review depicted that data collection is the most
challenging part of learning analytics. preparation of a data set by the integration of
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data from a variety of sources is a troublesome task in learning analytics. The second
most serious challenge to be considered is the ethical issues related to the use of data
and the threat to the privacy of users. The confidentiality of data from the users should
be respected in learning analytics applications in practice. To ensure this, proper
guidelines and policies should be developed. Third, issues related to the cost of
creating an environment capable of analyzing the huge amount of data is another major
challenge in LA. These costs not only include technical but also human resource costs.
Educational institutes should think of building a sustainable and cost-effective LA
application to reach their aims. The other key challenge of LA application is skill-
related issues. Organization requires skills ranging from data expertise to data analysis
and leadership of LA application. Lack of the above skills can cause even the failure
of LA inside the organization.

The literature review resulted in an in-depth understanding of techniques used in
the analysis of educational data for building a learning analytics environment. The
result shows that the techniques used highly depend on the problem set or desired
functionality of LA. Prediction, clustering, relationship mining, and outlier analysis
are techniques used for the analysis of structured data. However, to explore the
unstructured data text mining, social network analysis, and machine learning methods
are undermined. Besides, data visualization is also utilized in LA to better understand
the data and discover the relationships in the dataset. Other techniques such as
gamification and model-based discovery are also used in the LA.

The result of this study helps policymakers, researchers, developers, and education
specialists to better understand learning analytics and guide us through its application
in higher education universities and institutes.

32



Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

10.

11.

12.

References

Agasisti, T., & Bowers, A. J. (2017). Data Analytics and Decision-Making in
Education: Towards the Educational Data Scientist as a Key Actor in Schools
and Higher Education Institutions. In Cheltenham (Ed.), Handbook of
Contemporary Education Economics (pp. 184-210). UK: Edward Elgar
Publishing.

. Aggarwal, C. C. (2015). Data Mining. Springer International Publishing

Switzerland (Vol. 58). Cham: Springer International Publishing.
https://doi.org/10.1007/978-3-319-14142-8.

Baepler, P., & Murdoch, C. (2010). Academic Analytics and Data Mining in
Higher Education. International Journal for the Scholarship of Teaching and
Learning, 4(2). https://doi.org/10.20429/ijsotl.2010.040217.

Baker, R. S., & Inventado, P. S. (2014). Educational Data Mining and Learning
Analytics. In Learning Analytics: From Research to Practice (pp. 61-75).
Springer. https://doi.org/10.1007/978-1-4614-3305-7.

Bharara, S., Sabitha, S., & Bansal, A. (2017). Application of learning analytics
using clustering data Mining for Students * disposition analysis. Education and
Information Technologies. https://doi.org/10.1007/s10639-017-9645-7.
Campbell, J., Oblinger, D., & DeBlois, P. (2007). Academic analytics: a new tool
for a new era. EDUCAUSE Rev, 42(4), 40-57.

Daniel, B. K. (2017). Big Data and Learning Analytics in Higher Education
Current Theory and Practice. (B. K. Daniel, Ed.) (1st ed.). Switzerland.
https://doi.org/DOI 10.1007/978-3-319-06520-5.

Daniel, B. K., & Butson, R. (2013). TECHNOLOGY ENHANCED
ANALYTICS (TEA) IN HIGHER EDUCATION. In International Conference
on Educational Technologies 2013 (pp. 89-96).

Dhawan, S. (2020). Online Learning: A Panacea in the Time of COVID-19
Crisis. Journal of Educational Technology Systems, 41(1), 5-22.
https://doi.org/10.1177/0047239520934018.

Khalil, M., & Ebner, M. (2015). Learning analytics: principles and constraints. In
Proceedings of world conference on educational multimedia, hypermedia and
telecommunications (pp. 1326-1336).

Leitner, P., Khalil, M., & Ebner, M. (2017). Learning Analytics in Higher
Education — A Literature Review Higher education. In A. Pefia-Ayala (Ed.),
Learning Analytics: Fundaments, Applications, and Trends, Studies in Systems,
Decision and Control. https://doi.org/10.1007/978-3-319-52977-6.

Mitchell, T. (1997). Machine learning. McGraw Hill. McGraw-Hill Companies,

33



Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

13.

14.

15.

16.

17.

18.

19.

Inc. https://doi.org/10.1109/ICDAR.2019.00014.

Pefia-Ayala, A. (2017). Learning Analytics: Fundaments, Applications, and A
View of the Current State of the Art to Enhance e-Learning. (A. Pefia-Ayala,
Ed.). Mexico: Springer. https://doi.org/10.1007/978-3-319-52977-6.

Siemens, G., & Baker, R. (2012). Learning analytics and educational data
mining: Towards communication and collaboration. Proceedings Ofthe Second
International Conference on Learning Analytics & Knowledge, 252-254.

Sin, K., & Muthu, L. (2015). APPLICATION OF BIG DATA IN EDUCATION
DATA MINING AND LEARNING ANALYTICS - A LITERATURE
REVIEW. ICTACT JOURNAL ON SOFT COMPUTING, 5(4), 1035-1049.
Snyder, H. (2019). Literature review as a research methodology: An overview
and guidelines. Journal of Business Research, 104, 333-339.
https://doi.org/10.1016/j.jbusres.2019.07.039.

Tak, B., & Wong, M. (2017). Learning analytics in higher education: an analysis
of case studies. Learning Analytics in Higher Education, 12(1), 21-40.
https://doi.org/10.1108/AAOUJ-01-2017-0009.

Tsai, Y. (2017). Learning Analytics in Higher Education — Challenges and
Policies: A Review of Eight Learning Analytics Policies. In Proceedings of
seventh international learning analytics & knowledge conference (pp. 233-242).
https://doi.org/http://dx.doi.org/10.1145/3027385.3027400.

Viberg, O., Hatakka, M., Bélter, O., & Mavroudi, A. (2018). Computers in
Human Behavior the current landscape of learning analytics in higher education.
Computers in Human Behavior, 89, 98-110.
https://doi.org/10.1016/j.chb.2018.07.027.

34



Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

Monitoring of spatial distribution of snow cover using
landsat 8 from January to April, between 2015 and 2019 in
Bamyan.

Pohanyar Mohammad Jawed Nabizada
Head of Engineering Geodesy Department
Jawid.nabizada22 @gmail.com

Abstract:

Monitoring of the spatial distribution of snow cover is important for climatological
studies, hydrological applications and disaster risk management. This study
demonstrates how remotely sensed data can complement the measurements of ground
hydro-meteorological data to simulate the spatial and temporal variations of snow
cover characteristics in a mountainous basin. In the present paper, snow cover
monitoring was carried out to evaluate spatial distribution of snow cover in Bamyan,
Afghanistan. The study was carried out for the winter period between January and
April of 2015 and 2019, using Landsat 8. In this study the NDSI index has been applied
with the help of ENVI and Arc GIS10.4 software. After analysis of data, it revealed
that the majority of area were covered with snow in the month of February for both
years 2015 and 2019. Also, the study revealed that the minimum snow-covered area
was observed in the month of April of both years 2015 and 2019. Furthermore,
research indicated that there are a 10% increase changes in snow covered area in 2019
compared to 2015. Also, result shows that the NDSI index is a very suitable index for
monitoring of snow-covered area at large scale. In forested area the accuracy of NDSI
result is low because of forest cover effects.

Keywords: Snow, spatial distribution, GIS, Remote Sensing, NDSI and Landsat8.
Introduction

Snow is one of the important components of the cryosphere — the portion of the
Earth’s surface where water is found in solid forms such as ice, glaciers, and
permafrost. In the northern hemisphere in winter, about 50% of the land surface is
covered with snow. Changes on snow coverage and depth will effect on many part of
ecosystem such as Climate change, amount of surface waters, amount of ground
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waters, avalanches, floods and many more (Gurung et al., 2011). A significant portion
of precipitation falls as snow in mountainous regions and snowmelt is the main source
of surface-water supply, groundwater recharge and sometimes an additional factor in
flood intensity. Snow cover represents the amount of water reserves in mountainous
basins. The spatial and temporal variability of snow cover has received increasing
attention in recent years (Skaugen et al. 2003). Factors causing heterogeneity of snow
cover in mountainous regions include spatial variability in precipitation, temperature,
solar radiation intensity on sloping surfaces, elevation, slope, aspect, wind, snow-
holding capacity of the landscape, and drifting (Ghanbarpour et al., 2007). Snow is a
very great natural resource and play significant role in balancing water and winter
tourism. Snow cover influences the Earth surface temperature and snow melting
contributes to keep the water level in rivers and dams, which determines the
hydrological importance of snow depth. Snow is also a prerequisite for winter tourism
and ski sport, and in this relation, it contributes to the economic development of
regions. Having regard, the importance of snow as a natural resource the studying of
the distribution of snow depth is topical and could help for rational territorial planning
and decision making (Nikolova & Penkov, 2016). The seasonal snow cover in
mountainous areas sustains mountain glaciers, alters frozen ground through its
insulating effect, and plays a major role in mountainous ecosystems and plant survival
(Kelley et al., 2005). Snow cover is important for hydropower production, irrigation,
urban supply, risk assessment, and recreation (Barnett et al., 2005). The seasonal snow
on the ground can be characterized by various metrics, including the snow-covered
area (SCA), the snow height (HS), the snow density _s, and the snow water equivalent
(SWE) (Ghasemifar et al., 2016). A key moment to evaluate the snow cover as a water
resource in an alpine catchment is the accumulation peak, when the SWE reaches its
maximum value. In the Pyrenees, the accumulation peak associated to the persistent
snow pack is generally between March and April (Marti et al., 2016).

The snow data is usually taken from the measurement in meteorological stations
which are often sparsely and insufficient. The problem in the analysis of the snow
cover is how to present point data spatially and what is the most appropriate model.
Because of the lack of meteorological stations and complicated relief in mountain
regions the spatial presentation and assessment of snow depth in these regions are
difficult. In these case, remote sensing, GIS technology and geo statistical analyses
show good possibilities (Nikolova & Penkov, 2016). Numerous studies have been
conducted to investigate the spatial coverage of snow based on optical and Microwave
remotely sensed data (Mahmoodzada et al., 2020); (Ghanbarpour et al., 2007); (Hall
et al., 2005); (Marti et al., 2016); (Nikolova & Penkov, 2016);(Ghasemifar et al.,
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2019); (Bibi et al., 2019) and (Xiao et al., 2020). In addition, many other research
carried out to identify the spatial distribution of snow coverage based on optical
remotely sensed data such Modis products(Bibi et al., 2019), Landsat images(Wang et
al., 2015), NOAA(Akyiirek & Sorman, 2002) and snow depth based on DEM and
UAYV data(Marti et al., 2016). Among these remote sensing techniques, microwave
data is a little difficult to interpret but, still due to low spatial resolution its good for
global snow monitoring. On the other hand, optical remotely sensed data specially
Landsat data can provide accurate estimation of snow cover in free cloud situation
(Wang et al., 2015). Satellite images such as Landsat TM/ETM+ were used to map
glaciers of the HKH region in 2011, whereas Landsat MSS/TM/ETM+ were used to
generate variation in glacier data for Bhutan and Nepal between the 1980s, 1990, 2000
and 2010, and for Myanmar between 1977, 1990, 2000, 2009. Landsat
MSS/TM/ETM+/Landsat OLI 1T were used for mapping glacial lakes in the Koshi
basin in Nepal (1977, 1990, 2000, 2010), Bhutan (1990, 2000, 2010, 2014) and
Myanmar (1977, 1990, 2000, 2009)(Shrestha et al., 2016). With optical remote
sensing, there is a potential to determine the spatial distribution of snow accurately. In
this case, the is going to investigate snow cover based on Landsat 8 data. The
Normalized Difference Snow Index (NDSI) snow cover is an index that is related to
the presence of snow in a pixel and is a more accurate description of snow detection
as compared to Fractional Snow Cover (FSC). Snow typically has very high visible
(VIS) reflectance and very low reflectance in the shortwave infrared (SWIR), a
characteristic used to detect snow by distinguishing between snow and most cloud
types. Snow cover is detected using the NDSI ratio of the difference in VIS and SWIR
reflectance; NDSI = ((Green-SWIR) / (Green + SWIR)). A pixel with NDSI > 0.0 is
considered to have some snow present. A pixel with NDSI <= 0.0 is a snow free land
surface (Riggs et al., 2016).

Afghanistan is a landlocked country in South and Central Asia, with a rich history,
diverse population, and a total geographic area of 652,864 km2. Afghanistan has some
of the most complex and varied geology in the world, with more than a quarter of its
territory having an altitude of 2,500 metres or more, and it is split east to west by the
Hindukush mountain range (. Afghanistan’s annual renewable surface water resources
are estimated at 57 billion m3 distributed across five river basins. Afghanistan has an
estimated overall surface water availability of 2,775 m3 per capita per year, which is
considerably higher than other countries in the region (NEPA, 2017). As mountainous
areas with high elevation defined as main source of snow. Since, Afghanistan is a
mountainous country, most of its areas are covered with snow during the winter.
Afghanistan has so many mountains such as scenery of Hidu Kush mountains, Baba
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mountains, Sfid Koh, Pamir mountains etc. These mountainous areas store the water
in form of ice and snow and release these gradually during the dry seasons. And create
the source of surface water for so many rivers such as Amu river which originate from
Pamir mountains, Helmand river which originate from Hindu Kush mountains, Kabul
river which originate from Baba mountains, Kunar river which originate form Hindu
Kush mountains Panj river which originate from Pamir and Wakhan mountains.
Furthermore, Hindukush region is defined as the tower water of Asia. On the other
hand, 61% of Afghanistan total area is located in Hindukush region and 4.4 % of
Hindukush total glaciated area is located in Afghanistan (Mahmoodzada et al., 2020).
Unfortunately, from this large volume of surface water 5% of it does not use inside
Afghanistan. All these water without any use in Afghanistan follow to neighboring
countries like Pakistan, Iran etc. on the other hand, two famous scenery mountains of
Afghanistan extended to Bamyan province which are Hindu Kush mountains scenery
and scenery of Baba mountains. These two-mountain sceneries make the water origin
of Balkhab river, Kunduz river, Helmand river and Ghorband river in Bamyan. Baba
mountains, especially its peak Shah Foladi make the main source of surface water in
Bamyan. Shah Foladi is covered with snow full year. A photo of Shah Foladi peak on
June 28, and 2019 figure 1. In addition, Bamyan has a good potential and capacity for
winter tourist. Every year in the winter season a high number of local and international
skier came to bamyan. A photo from holding ski tournament in Bamyan figure 2.

Figure 1. Shah Foladi in spring season
Source: Malistani  (2018). Hasan malistani facebook. retrived from
https://www.facebook.com/H.A.Malistani
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Figure 2. 10th Afghan ski challenge
Source: Bamyan ski club (2020). Bamyan ski club facebook page [congratulation
to all participant of 10th Afghan ski challenge]. Retrieved from
https://www.facebook.com/bamyanski

This study is important because snow is the main source of surface water, and water
is the main element of development in a country. Despite, Afghanistan has 57 billion
m3 renewable surface water resource still imports electricity from neighboring
countries with heavy expenditure. Only 28% of Afghan householder is connected to
electricity. which account for more than three quarters of total electricity usage.
Afghanistan’s abundant water resources offer considerable potential for hydropower
development (estimated at 23,310 MW), which currently accounts for nearly half of
domestic electricity installed capacity, with the remainder made up by thermoelectric
and diesel generators. Domestic oil production in Afghanistan is insignificant, and the
country relies on imports of petroleum products to meet domestic consumption needs.
In addition to hydropower resources, Afghanistan also has excellent wind and solar
potential estimated at 66,726 MW and 222,852 MW respectively, which provide great
hope for long-term energy sustainability, especially in rural areas. On the other hand,
agriculture make the backbone of Afghanistan economy and support the life of 80%
of its population, directly or indirectly. From 3.6 million hectares only 2.5 million
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hectares are irrigated and regularly cropped, while another 1.1 million hectares are
rain-fed and cropped opportunistically, depending on precipitation (NEPA, 2017).
Furthermore, the annual financial and human losses which occur in Afghanistan
because of natural disaster such flood and avalanches is very tragedy and expensive
(USGS, 2019). If the monitoring of snow coverage done systematically and correctly
all the above-mentioned problem will solve.

To understand changes in glaciers and snow extent, monitoring of seasonal snow
cover trend is important. Manual mapping of snow is potentially dangerous and very
expensive because of the difficult mountainous terrain. To estimate snow cover area
accurately, remote sensing techniques are used. Remote sensing provides useful
information for finding spatial-temporal patterns of snow cover across large areas and
inaccessible terrain (Christopher et al., 1998). For assessment of snow cover area
(SCA), the high-resolution images are used extensively. The aim of this research is to
investigate the dynamic changes of snow cover based on a remote sensing
methodological approach.

Study Area:

Bamyan is a historical site and one of the thirty-four provinces of Afghanistan
which located in the central part of Afghanistan figure 3. Geographically Bamyan
province located between 34°49'17" N latitude and 67°49'38" E longitude. The
average altitude of Bamyan province is 2600 meters from sea level. The total area of
Bamyan province is 18029 square kilometers and the total population is 387,300
people. Bamyan has eight administrative unites Bamyan center, Yakawalang (1),
Yakawalang (2), Waras, Panjab, Shiber, Saighan, Kahmard (CSO, 2013). Two popular
mountains scenery of Afghanistan extended to Bamyan which are Hindu Kush and
Baba. These two mountains scenery most of the time are covered with snow and make
source of surface and grand water in Bamyan. For example, Kunduz river which
originate from Baba mountains, Balkhab river which originate from western end part
Baba mountains, Ghorband river which originate from western part of Shiber district
and Bamyan river which originate from Peak of Baba mountains (Shah Foladi) (Popal,
2016). On the other hand, Bamyan has a good potential for ski during the winter
season. The ski challenges stared in Bamyan since 2011, and this ski tournament held
every year on March. For example, the ninth ski tournament which held in Bamyan.
The number of skiers which participated in this tournament were 170 local and foreign
participants. From these numbers of skier participants, 150 local skiers and 20 foreign
skiers which had the citizenship of US and Canada (Ariana news, 2019).
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Figure 3. map of Bamyan Province

Materials and Methods

Materials

Two types of data collected, processed, and analyzed using different tools and
techniques. These two types of data include Landsat8 images, vector data for boundary
of study area. The Landsat8 images for years 2015 and 2019 were available through
USGS Earth explorer site at this link (https://earthexplorer.usgs.gov/), Boundary of
study area was available from Diva GIS site at this link (https://www.diva-
gis.org/gdata). Landsat 8 images provided for four months of two years, which shown
in table 1.
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Table 1. Landsat 8 images for years 2015 and 2019

No | Satellite Sensor Date

1 Landsat 8 OLI&TIRS January 2015, 2019

2 Landsat 8 OLI&TIRS February 2015, 2019

3 Landsat 8 OLI&TIRS March 2015, 2019

4 Landsat 8 OLI&TIRS April 2015, 2019
Method

The aim of this research is to develop a geospatial and remote sensing based
methodological approach to investigate and monitor the spatial distribution of snow
cover. In order to accomplish this goal. the hole frame work of this research done in
two steps. In first step data preprocessing such as radiometric and geometric correction
has done with the help of ENVI software. In second step, data processing (mosaic, clip
and implication of NDSI index) has done with the help of Arc GIS10.4. Then, the
reclassification was applied to divide the area in two classes, snow covered area and
snow free covered area. This classification has done based on Riggs research. A
research carried out by Riggs in 2016 pointed that the possible range for snow is greater
than zero. A pixel with NDSI value > 0.0 considered to have some snow present. A
pixel with NDSI value <=0.0 is considered as free snow land surface. Finally, the area
of snow covered and snow free covered surface calculated based on the number of
pixels inside the snow-covered area and pixels outside of snow-covered area. The
frame work of research presented in figure 4.

Data Acquisition

]

pre-processing (Radiometric and Atmospheric correction)
Masaic

‘;_[

Extraction of
Study Area

" Changing
| rojection ms!&m

Implication of HDSI
Index

:
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"

}*.7 Calculating Snow Covered Area.

Result and Discussion —’—1_3_'-“-3;'; _C:';;e' Map
Figure 4. Methodology / schematic diagram flow chart
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Result and Discussion:

Snow cover in 2015

The finding of this research presents the snow cover area for Bamyan province
using Landsat 8 throughout 4 months from January to April 2015 as shown in figure 5
and table 2. The images were analyzed and interpreted with the help of ENVI and Arc
GIS 10.4 to extract the percentage of snow cover across Bamyan Province for specified
months. The study shows different snow cover percentage for each month of 2015
year. However, the study shows 64% snow cover across Bamyan for month of January,
which most of this snow-covered area located in Yakawalang (1), Yakawalang (2),
Panjob, Waras and Shiber. Similarly, research shows that 68% of Bamyan total areas
covered with snow in month of February, which is the highest percentage that covered
with snow. So, the spatial distribution of snow cover is similar for months of January
and February. The spatial distribution of snow and percent of sow covered area are
approximately similar for months of January and February, but there is a significant
decrease changes of snow-covered area for months of March and April. Research
shows 27% snow covered area out of total area of Bamyan for month of March, which
most of these snow-covered areas are located in Yakawalangs, Panjob and Shiber
district. Also, research reveals that there is a slightly decrease in snow covered area
for month of April compared to month of March. The percentage of snow-covered area
for month of April is 8%, which most of snow-covered areas are located in Shahi
Folladi Peak, Panjob, and parts of Shiber district. Maximum 68% of spatial distribution
of snow covered areas was observed in the month of February.

So, this decreasing trend in areal extent of snow cover, rise in maximum
temperature and decreasing trend in total snowfall may be the indicators of global
warming or climate change.
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Figure 3. snow cover map of Bamyan for months of January to April, 2015
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Table 2. Bamyan snow cover area in Square km and percent for months of January to April, 2015

No Snovy F:overage Areain square Area in Percent | Month
condition km
Snhow cover 11459.5 64

1 January
Others cover 6418.9 36
Snow cover 12062.7 68

2 February
Others cover 5815.7 32
Snow cover 4889.2 27

3 March
Others cover 12989.2 73
Snow cover 1439.2 8 .

4 April
Others cover 16439.2 92

Snow cover in 2019

Compared to year of 2015 there is a significant increase in the spatial distribution
and accumulation of snow for month January and February. The overall change in
snow cover area for each month of 2019 in the entire data period for Bamyan is
presented in Figure 6 and table 3. Snow cover in the area shows maximum values in
month of February and minimum values in month of April. Monthly trend analysis is
also done to get clear information of months in which snow is Distributed and
throughout four months of 2019 in Bamyan. The table 3 shows the snow-covered area
in percentage and square kilometer for each month separately. Research indicates that
43% of Bamyan total area is covered with snow in the month of January, which
majority of these areas located in Shiber, Yakawalangs, parts of Panjob, parts of
Kahmard and parts of Bamyan center especially Baba mountains. Generally, in the
month of January there is a sparse distribution of snow across Bamyan. Research
indicates a dramatic increase in spatial distribution and accumulation of snow for the
month of February. The percent of this snow cover for the month of February is 89%,
which distributed across Bamyan except parts of Kahmart, parts of Saighan and parts
of Shiber districts. Similarly, research indicate 25% and 22% snow cover for month of
March and April respectively.

To compare the spatial distribution of snow, cover between these two year, here is
some slight difference in snow covered area in the specified months. For instance, the
area under snow in month of January, 2015 is 64%, but for month January, 2019 is
43%. Similarly, snow covered area in month of February 2015 is 68%, while for month
of February 2019 is 89%. However, research shows 10% increase in snow covered
area for 2019 compared to 2015. The cause of this 10% increase in 2019 may be
climate change or global warming. The snow-covered spatial distribution and
differences between these two year are showed in figure 7 and table 4.
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Over the past few decades, the warming of earth is observed due to concentration
of carbon dioxide (CO2) and other greenhouse gases in the atmosphere, which has
increased global warming (Stocker et al., 2013). So, the snow-covered difference in

these two year may be the result of climate change and global warming.
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Figure 6. snow cover map of Bamyan for months of January to April, 2019
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Table 3. Bamyan snow cover area in Square km and percent for months of
January to April, 2019

Snow coverage

No . Area in square km Area in Percent Month
condition
Snow cover 7627.6 43
1 January
Others cover 10250.8 57
Snow cover 15931.3 89
2 February
Others cover 1947.1 11
Snow cover 4396.2 25
3 March
Others cover 13482.2 75
Snow cover 3895.7 22
4 April
Others cover 13982.7 78
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Table 4. difference of snow-covered area for months of 2015 and 2019

No | Snow coverage condition Area in square | Area in Month
km Percent
Snow cover without changes | 7173.6 40
Negative changes on snow 3002.7 16.8
1 cover January
Positive changes on snow 474.4 271
cover
Other coverage without 79977 40.49
changes
Snow cover without changes | 12250.2 68.52
Negative changes on snow 974 0.15
cover
2 Positive changes on snow February
9 3678.7 20.58
cover
Other coverage without 1922 1 10.75
changes
Snow cover without changes | 4091.7 22.89
Negative changes on snow 1783.8 9.98
cover
3 Positive changes on snow March
9 312.6 1.75
cover
Other coverage without 11690.3 65.38
changes
Snow cover without changes | 626.5 35
Negative changes on snow 266.4 1.49
cover ]
4 Positive changes on snow Apri
9 3262.8 18.25
cover
Other coverage without 13792.7 26.76
changes

52




Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

Conclusion

The monitoring of snow cover distribution in different regions of Bamyan shows
significant changes in accumulation and spatial distribution. The study shows that
altitude and positions of different regions are the primary parameters and play an
important role in the accumulation and spatial distribution of seasonal snow cover. In
this study we analyzed the potential of Landsat 8 to extract the spatial distribution of
snow cover for months of January to April of years 2015 and 2019 respectively. The
finding of current research shows that majority of Bamyan area is covered with snow
in the month of February of both years 2015 and 2019. After February there is a
significant decrease changes in percent of snow cover for both years 2015 and 2019.
The maximum snow-covered area for Bamyan observed in the month of February and
the minimum snow-covered area observed in the month of April o both years 2015 and
2019. Study indicates that majority of snow-covered area located in Panjob, Shiber,
Yakawalangs, parts of Bamyan center specially Baba mountains and parts of Waras
districts. In addition, GIS tools and remote sensing technique are great for monitoring
of dynamic condition of snow cover distribution in a large area.

This information can be used for planning of winter sports, tourism, surface water
and disaster risk management. Further this type of study can be vital input for climate
change but requires long term and continuous monitoring of areal extent of snow
cover.
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Effects of different planting methods on growth and
yields of potato in Bamyan
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Pohyalai Sayed Eshaq Hussaini

Horticulture department, Agriculture faculty, Bamyan University

eshag.rasekh@gmail.com

Abstract

Potato is the fourth important food crop in the world after wheat, rice and maize,
which play a pivotal role in the world economy. This study was conducted in the year
2015 in Bamyan center. The aim of the study was to investigate the effects of different
planting methods on growth and yields of two varieties of potato (Safidgul and Laura)
to find the best planting method and high yielding potato variety. The research was
designed in randomized completely block design (RCBD) with 3 blocks and 3
replications. Potatoes were planted on top of the ridge, one side and both side of the
ridge. The results showed that the highest plant height (63.4 cm) was recorded in T2
or P2V1 (Planting one side of the hill and variety of Safidgul) at 90 days after sowing
as compared with other varieties and planting methods which is significantly higher
than other treatments. Likewise, maximum yields (38.61t/ha) produced in T4 or P1V2
(cultivation on the hill and variety of Sorkhak). It was concluded that planting on top
of the hill is the best planting system for potatoes in Bamyan and the variety of Sorkhak
is better than Safidgul.

Key words: Potato, planting method, growth, yield, Bamyan
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Biostratigraphy of Hajigak Formation based on
brachiopod fossils

Assistant Professor Dr. Mohammad Anvar Moheghy
Geology Department, Geosciences Faculty, Bamyan University
moheghy@gmail.com

Abstract

Brachiopods are important macrofossils in stratigraphic adaptation and
biostratigraphic research which are found in abundance at all times except the
Precambrian. In this study, brachiopods of Hajigak Formation have been studied in
detail. The lithology of this formation mainly consists of limestone, sandstone and
conglomerate, based on studies on brachiopod index fossils such as Spirifer cf.
Vernuli, Rhynchonella cuboides sp. and associated fossils such as crinoids, corals, and
foraminifera, age of this formation, Devonian period, Upper Devonian epoch, and
Frasnian-Famennian age have been determined.

Keywords: Hajigak Formation, Devonian, Brachiopods, Frasnian, Famennian.

Investigation of plant nutrients in Bamyan soils

Pohanmal Sayed Muhammad Bager Hussaini
Agronomy Department, Agriculture Faculty of Bamyan University
smb_hussaini@yahoo.com, sayedbl10@mail.com

In order to study the nutrients presence in the soils of Bamyan, 116 samples of wheat,
potato and bean plants from the leaf and seed parts of these plants were prepared from
the agricultural fields of Yakawlang district and Bamyan center, once during the
growing season and after harvest. In order to determine the amount of plant nutrients,
the samples were analyzed and the concentration of their nutrients was determined by
the ICP machine. Most of the nutrients in the samples were available for plants and
are present in sufficient quantities, but the lack of Ca, K and Mg in wheat and bean
seeds and the lack of B in beans and chickpeas have been observed significantly. Also,
excess amount of Mo was found in potato leaves, beans, wheat grains, beans and
chickpeas grains, and also more amount of Cu was found in beans, peas and Fe in
potato leaves, especially in samples collected from the center of Bamyan. Similarly,
the amount of P in wheat and bean seeds has been observed and was significant.

Keywords: Evaluation, Sufficient, Shortage, Excess, Plants’ Nutrients Elements,
Bamyan Soils
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Synoptic Introduction of Geotourism with Emphasis on
Afghanistan

Pohanyar Ali Nikzad
Department of Geology, Faculty of Geosciences, Bamyan University
nikzadali56@gmail.com

Abstract

Geotourism is a branch of ecotourism which deals with non-living parts of natural
environment. Geotourism can help to provide new job opportunities to solve
unemployment problem, decrease immigration rate from rural area to cities.
Afghanistan as a mountainous country because of its climate and natural environment
diversity has a wide range of geosites which can utilize from these resources through
tourist's attraction. Geotourism is not well-known in Afghanistan so far it is new
concept, thus, first of all it is necessary to conceptualize and inform people through
publications and advertising. Method of this research is literature review and main
aims are introduction of geotourism, study the situation of geotourism in Afghanistan
and some suggestions to develop geotourism in Afghanistan. Almost, Afghanistan has
all types of geotouristic sites, so, most of geotourism tours are applicable. Actually,
insecurity, lack of infrastructures for tourism developing are the causes of decreasing
number of tourists in Afghanistan. Poor geotourism knowledge of governors and
policy makers, lack of geotourism experts and less publication about geotourism are
the problems of this industry in Afghanistan.

Key words: Geotourism, Afghanistan, ecotourism, tourism
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value added tax and its application in Afghanistan

phohanyar Mohammad Baqir Marefat
lecturer at economic faculty of Bamyan University
mhbagir@gmail.com

Abstract

Since taxes are considered as the most important tools of governments fiscal policy.
Therefore, governments need to find appropriate and new ways to develop tax
resources in order to cover their expenditures. The expansion of such resources is
aimed at reducing the expense of tax collecting, reducing tax evasion, and eliminating
the deviation between potential and actual tax revenues.

The realization of the mentioned goals in direct taxes is not possible due to the
existing problems and the complexity of diagnostic and acquisition matters. Therefore,
in order to deliver the tax system, governments resorted to a modified form of sales
tax called VAT (Value Added Tax), In fact, it is an indirect consumption tax. VAT
levied on value added at any stage of the production and distribution process can be
an initiative and responsive to the modern tax system that more than 120 countries
around the world are currently implementing.

The Government of Afghanistan in 2016 introduced and legalized the VAT law
with the aim that this tax system will increase domestic revenues. But so far this law
is not really implemented. Recently, the Cabinet of the Islamic Republic of
Afghanistan has approved the VAT regulation, which is applicable from the first Jadi
of 1399, (21 December 2020). The extent to which this law is applicable in
Afghanistan and the role of VAT in the Afghan economy is the main focus of this
article. This tract examines the system and manner of implementing VAT using the
experiences of other countries and the laws of Afghanistan by using qualitative
analyzes. The results of this study show that Afghanistan's economy, because it is a
more importing country, even though it affects consumers and low-income people; It
is suitable for establishing a VAT system and increases the government's revenue
sources.

Keywords: VAT, Revenue sources, Indirect tax, VAT law, Afghanistan economy

59



Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

Investigating the cultivation of plants in the urban green
space of Kabul-Afghanistan for users

Pohanyar Ewaz Ali Hussaini

Horticulture department, Agriculture faculty, Bamyan University
Evazali_22@yahoo.com

Abstract

The development of green space in the human environment and the mutual
understanding of their relationship will result in biological equilibrium. Therefore,
paying attention to the qualities and characteristics of plants and their role in beauty,
healthy conditioning and relaxation of green can create an ideal environment for users
of green space. The present study investigates the cultivation of plants in the urban
green space of Kabul from the perspective of users. This research is analytical and
inferential. After reviewing the theoretical foundations related to the subject, a library
method was used to collect the data among the visitors of the park. Questionnaires
were prepared and distributed and then the results were analyzed by statistical software
“spss”. The results of the comparison between the variables indicated that the views
of different age groups on the cultivation and quality of the plants in the studied green
space are not the same. But in terms of the quality of the plants used between the sexes
and their views, men are more satisfied with the quality of the plants used than women.
But their views on the cultivation of permanent and seasonal plants did not differ. Also,
there is a significant relationship between the occupation of the people and their views
on the cultivation of seasonal plants in urban green spaces.

Keywords: Citizens view, Plant, Park, Garden.
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The position of women in Persian poetry and the most famous

women orators in the country
Professor Dr Sayeed Ekramuden Hisaryan
Kabul University Lecturer

Abstract:

Women have a high position in human history. She is the organizer of the home
and the family, and has even been credited with inventing pottery, spinning, and
building the house for the first time in human culture and civilization. Women have
played a more prominent role than men in historical periods of social development. In
the era of feminism and motherhood, which probably lasted up to thirty thousand years
in human society, women were sanctified as gods and held the position and leadership
of society. They have played a worthy role alongside men in all social, political and
cultural activities of society. In the study of female image in ancient Persian poetry,
including epic, lyrical, educational poetry, etc., a multitude of topics and social issues
of women have been mentioned. Although some of the positive aspects of women have
been mentioned in epic literature and some types of lyrical and didactic poetry in
Persian, a hasty view of Persian literature reveals the negative role of women,
especially in Persian poetry. They are considered to be the second degree of creation
and society and have been viewed with negative and derogatory titles in a patriarchal
society. However, it should be noted that many of our speakers and writers in their
literary works see the positive aspects and spiritual and social value of women from
the perspective of Islam and see women as an important pillar of creation and their
position as mother, wife, sister and they have considered the major factor of the family
center and the complement of human society and have mentioned some prominent
examples of language in the political, social and cultural fields. As the role of women
in the field of Persian poetry and literature from the Daraydukht wife of Shah
Takharistan Yaftali, at the same time with the arrival of Islam in Khorasan, up to Rabia
Balkhi, the poet of the Samanid era, Mahjoubeh Heravi, Makhfi Badakhshi, Mastoorah
and hundreds of others are prominent in Persian literature.

Keywords: status of women, prominent women and Persian speakers
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Analysis of the tale of “Pesaran-e-biwafa Wa Mar-e-
basafa” based on the heroic journey pattern

Associate Professor Abdul Qadir Mahmoodi
Department of Dari Language and Literature, Faculty of Education, Bamyan University
abdulgadirmahmoodi@gmail.com

Abstract

In most mythological narratives, migration was the beginning of a great change in
the destiny and character of the heroes. In fact, migration has always had symbolic
aspects for human beings. Mythological narratives and symbolic stories show that
human beings have considered themselves separated from their original homeland and
have traveled to the horizons and souls in search of the lost land and eternal life. Most
of the prophets, mythical heroes and warriors have grown up after terrible and difficult
journeys and their personalities have undergone a great change. Buddha, Joseph,
Rustam, Odyssey have all experienced such journeys.

Joseph Campbell (Y4 +¥-Y34AY) American philosopher and mythologist, explored
the journey of the heroes of mythological narratives. He proposes a pattern that is
applicable to most mythical tales with slight differences, with few differences. He has
shown that the story of human life is symbolically crystallized in the "Journey of
Heroes" mythical narratives.

This archetype can be studied and analyzed in the tale of “Pesaran-e-biwafa Wa
Mar-e-basafa” by the Iranian poet, researcher and satirist, Abolfazl Zaroyee Nasrabad
(YYYA-YYAY). The legend is mentioned in his book called “Ghalgha Ba Khonash
Narasid”. This book is written in a new way in mythology, in which the constituent
elements of the stories and the relationships of these structures are contradictory. The
reason is that it is humorous. Therefore, we should not expect that its characters and
events are exactly the same as the pattern structures and evolution of ancient myths.
Contrary to ancient myths, the heroes of which are young men and warriors, in this
myth, the hero is an old man who is in the throes of life. Through these contradictions,
the author has created humorous themes. Although the whole structure of this myth
cannot be matched with the structural patterns of ancient myths, many of the structural
elements of ancient myths can still be seen in it. In this research, an attempt is made to
study and analyze this myth based on the archetype of the hero's journey. Finally, it
will be seen that the author has symbolically stated the destiny and story of human life
by designing this legend. Also, the social realities of human beings today are subtly
reflected in this myth in a humorous way.

Keywords: Heroic travel pattern, Pesaran-e-biwafa Wa Mar-e-basafa, Nasrabad
Zarvi, Joseph Campbel
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Growing and cultivation of beans

Pohanyar: Abdullah Nawrozi
Agronomy department, Agriculture faculty, Bamyan University
Email: nawroziabdullah@gmailcom

Abstract

As we know agriculture is one of the main sectors for providing human and
animals’ food on earth. By cultivating and planting, human beings will be able to
achieve their nutrients from starch, protein, vegetable fats, and vitamins. In all parts of
the world including Afghanistan, beans are one of the most important plants in terms
of nutritious and economic value, which means that sales and demands are high. Beans
are edible dried seeds that belong to the legume family. The ripe and dried seeds of
beans have high nutritional value and can be stored for longer time. It is one of the
richest sources of protein (18% to 30%). Based on studies, a good combination of bean
protein with cereals can avoid malnutrition and amino acid deficiency. Therefore,
according to past researches about beans, more studies are needed. Bean is a plant with
different types based on chemical elements on it, thus it is necessary to know more
about those different types. Furthermore, it must be noted that beans are one of the
plants which has one-year growing period and it as a result different types are
processed from it.

Key words: Significances of Bean Cultivation Method.

Introduction with Surface Analyses Based on Physical
Adsorption-Desorption

Assistant Prof Awaz Bromand
Department of Physics Ghor Institute of Higher Education.
abromand22@gmail.com

Abstract

Physical adsorption is one of the powerful methods to analyze structure of porous
materials especially for catalytic precursors. With emerging of physical adsorption
devices, adsorbed gas amounts versus varied relative pressures data lead to obtain
beneficial results like surface area, pore volume and pore size distribution based on
various theories. Additionally, by consideration of adsorption-desorption isothermal
curve, we can estimate shape of the porous. In this work, it has been tried to present
briefly adsorption physical concepts, conventional methods of surface area
measurement, pore volume and pore size distribution.

Keywords: Physical adsorption, Surface area, BET, Adsorption isotherm
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Events and symptoms of Vitamins Deficiency in Farm
Animals

Pohanyar Mohammad Wakil Hassani
Animal Science Department, Agriculture Faculty
mohammadwakil.hassani@gmail.com

Abstract

Vitamin deficiencies have occurred in farm animals and have caused a variety of
symptoms in animals. Events such as rickets and osteomalacia of the bones in animals,
softening of the beak and thinning of the egg shell were caused by vitamin D
deficiency. Symptoms such as dry eye, decreased vision and night blindness in all
animals, abortion and retained placenta in cows, and reduced egg production and
reduced hatching power in chickens have been reported due to vitamin A deficiency.
Symptoms such as white muscle in calves, hard lamb in lambs and chicken insanity in
chickens are caused by vitamin E deficiency. Non-blood clotting during bleeding and
persistence of bleeding in all animals was due to vitamin K deficiency. Events of
classic beriberi in humans and inflammation of the nerves in chickens, indigestion and
muscle weakness in ruminants and enlargement of the adrenal glands and
encephalomyelitis (polyencephalomalacia) due to vitamin B1 deficiency have been
reported. Decreased growth, vomiting and skin rashes in pigs, paralysis and claw
tingling, reduced incubation in chickens and diarrhea, and low growth in lambs have
been signs of vitamin B2 deficiency. Symptoms of cracked skin in humans and
blackening of the tongue in dogs and inflammation of the skin and legs and blackening
of the tongue in chickens are caused by vitamin B3 deficiency. Fatty liver, poor
growth, tissue bleeding and high blood pressure have been symptoms of vitamin B4
deficiency. Bursting and mold around the eyes, growth retardation, and inflammation
of the skin in chickens have been symptoms of Pantothenic acid deficiency.
Inflammation of the skin, fainting and seizures, anemia and hair loss in animals and
convulsive movements, decreased incubation power and decreased egg production in
chickens have been identified as symptoms of vitamin B6 deficiency. Biotin deficiency
has not occurred in ruminants, but in chickens it has caused sagging skin around the
mouth and eyes, reduced growth and abnormalities in the bones of the legs, and
ruptured legs. Anemia, diarrhea, shedding and swelling of the skin in poultry, reduced
disease resistance in sheep have been events of folic acid deficiency. Anemia, low
growth, shorted of ruminal villi in ruminants have been reported due to vitamin B12
deficiency.

Keywords: Animals, Vitamins, Vitamin Deficiency Symptoms and its events.
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Physiological study and mechanism of the respiratory
system in humans

Teaching assistant, Najibullah Hussaini,
Biology department, Natural science Faculty, Bamyan University.
s.najibullah@gmail.com

Abstract

The current research is focused on morphology of lungs and assessed the
mechanism of gases exchange during breathing. The respiratory muscles which have
the main rule on gases exchange are called diaphragm. Lungs are covered by chest that
is not in touch with air. By contracting of diaphragm, the air inters into the lung and
its volume increases. However, when the diaphragm expands, the volume of lung
decreases and air escapes the lung. The volumes of lung and its gas exchange operation
(its efficiency on importing and exporting of gases) is measured through spirometer.
The flowing and remained gases volumes are called the lung volumes; the potentials
of active stored and vital binding are the most valuable tests of total ability evaluation
for gases exchange. The amount of air that enters and leaves the lung in a minute is
called minutely gas exchange. The amount of gas less than minutely volume does not
include in gas exchange and it is named died gases. The number of gases arrived at the
alveoli is called the alveolus gas and is shown the fresh air that inters into the lung for
gas exchange.

Key words: Respiratory System, Gases, Air sac, Lunges.
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A study of asteroid and defriends between Asteroid and
Physical Specifications Planets Earthly

Associate Prof: Abdul Samad Ruyesh
Department of Physics, Natural Science Faculty of Bamyan University
Samadzarin37@gmail.com

Abstract

It is often claimed that asteroids' sharing of orbits is the reason they were re-
classified from planets to non-planets. A critical review of the literature from the 19th
Century to the present shows this is factually incorrect. The literature shows the term
asteroid was broadly recognized as a subset of planet for 150 years. On-going
discovery of asteroids resulted in a de facto stretching of the concept of planet to
include the ever-smaller bodies. Scientists found utility in this taxonomic identification
as it provided categories needed to argue for the leading hypothesis of planet
formation, Laplace's nebular hypothesis. In the 1950s, developments in planet
formation theory found it no longer useful to maintain taxonomic identification
between asteroids and planets, Ceres being the primary exception. At approximately
the same time, there was a flood of publications on the geophysical nature of asteroids
showing them to be geophysical different than the large planets. This is when the
terminology in asteroid publications calling them planets abruptly plunged from a high
level of usage where it had hovered during the period 1801-1957 to a low level that
held constant thereafter. This marks the point where the community effectively formed
consensus that asteroids should be taxonomically distinct from planets. The evidence
demonstrates this consensus formed on the basis of geophysical differences between
asteroids and planets, not the sharing of orbits. We suggest attempts to build consensus
around planetary taxonomy not rely on the non-scientific process of voting, but rather
through precedent set-in scientific literature and discourse, by which perspectives
evolve with additional observations and information, just as they did in the case of
asteroids.

Key words: Planets Earthly, Steroid. Physical structure of Steroid, Classification
of Steroid
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The need to use XML in electronic libraries

Assist. Prof. Najibullah Akbari
Department of Computer Science, Faculty of Education, Bamyan University
najakbary@gmail.com

Abstraction:

XML Programming Language is a developed and descriptive markup and
descriptive language, that was introduced as a standard to transfer and exchange
information on the web, to community users of computer and technology in November
1996, by World Wide Web consortium, which is used in some design and web
automation. This language is a limited form of SGML language and was created for
the purpose of publishing, storing and exchanging structured information on the
internet and allows designers to define and use their own tags. The data which marked
in XML format is converted into structured data and create self-description documents.
The possibility of storing information with this structure in databases, and using it to
exchange information between the heterogeneous software, and also publishing
information on the web is one of the most important topics in information society of
the present age.

This research has been done to clarify the dark corners of the above contents for
experts, researchers and librarians who are interested in this section. Also, in this paper
is explained about the XML language, with clear and specific examples, types of XML
and its use in electronic libraries are discussed.

Keywords: XML, Database, electronic library

67


mailto:najakbary@gmail.com

Scientific—Research Journal of Bamyan University V.6 No.16=Feb 2021

Introduction to Ethnography

Assistant prof. Sayeed Ali Reza Mushfiq
Department of Archaeology, faculty of social science, Bamyan University
Alirezamushfiglali1995@gmail.com

Abstract:

From the inauguration of first collective of human; type of identifying self-sense
from the beginning of the formation of early human collectives, there has been a sense
of self — identification among human beings. The output of this sense of self —
knowledge and ontology has been presented in the form of colorful religious myths
and has continued to evolve in parallel with the evolution of the human thought. Later
we see this kind of output more systematically in the poems of the homer’s in the 8th
century BC and later in the descriptions of Herodotus from the Persian society of that
day. This trend continued with ups and downs before the beginning of the middle ages
in the west; but in the middle ages the process of the recognizing “self and other”
declined or perhaps’ deviated. In the middle ages especially in the west, all matters
concerning man and the universe were summarized in the scriptures and the instruction
of popes and churches. This trend has emerged scientifically and systematically since
the 18th century under the title of ethnography and ethnology. In this research, an
attempt has been made to use library studies; take a look at this trend and also examine
the place of this trend in the minds of the country’s thinkers. It must be acknowledged
that little has been done in Afghanistan in the humanities in general and in the field of
anthropology and ethnography in particular. In this article, an attempt has been made
to shed some light on the concept and nature of anthropology, its aims and distinctions
and its certain that this article cannot examine the issue comprehensively. On the other
hand, the issue of recognizing the “self and the other”, which in itself depends on the
subject of anthropology, somehow promotes mutual acceptance in the country.
Therefore, it is hoped that dear readers to continue this process to future clarify the
issue using better field methods and mutual efforts.

Key words: Anthropology, Ethnology and Ethnography
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The Content Analysis of Nasseh’s Poetry

Assistant Teacher, Mohammad Usman Solizay,
Department of Pashto, Education Faculty of Bamyan University
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Abstract

The article in your hands describes the Content analysis of Alhaj Mohammad
Hassan Nasseh’s poetry. In this research the author has gone over the six published
books of the poet and found different topics related to numerous subjects such as
(social, educational, religious, critical, correctional, gorgeous, literary, political,
cultural...) were shared and describe with the readers. The written language of the
Nasseh’s poetry is common, simple and folkloric. The poet criticized all of the
barbarians, authoritarians, perfidious and the governors and acknowledged their
characteristics and behaviors to the people of the society. Nasseh’s published books
are the living history of the current affairs and condition of the society and country.
The language used in the poetry of Nasseh is Elocutionary and every reader is capable
of gaining the purpose of content. The poetry is mostly written in the eastern dialect
of the Pashto language which is also known as the Nangarharian dialect.

Investigation of magnetic, structural, phononic and
thermal properties of Heussler Co2MnGe and Co2MnSi

Hamayoon Rahmani and Mohammad Jawad Hamta
Teaching assistant at physic department, Natural science faculty of Bamyan University
hamayoonrahmani1990@gmail.com, m.jawadhamta@yahoo.com

Abstract

In this paper, the magnetic, structural, phononic and thermal properties of the Heussler
Co2MnGe and Co2MnSi compounds are calculated and compared. The results show that
the use of different processes leads to different crystal and magnetic behaviors of the
samples. Slyther paulink obtained impurities and possible stoichiometric changes due to
partial decomposition of the samples could be considered as a double reason for the
decrease in saturation magnetization in this compound. Structural properties are in good
agreement with other theoretical and experimental results. The calculation of the
amplitude of general and partial phonon states shows that as the mass increases, the share
of atoms at a higher frequency decrease. Specific heat behaves as T3 at low temperatures
and tends to a saturation limit at high temperatures.

Keywords: Huesler, Magnetic properties, Phononic properties, Thermal properties,
crystallin
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Afghanistan's achievements in the era of Amanullah
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Abstract:

During the reign of Shah Amanullah Khan Ghazi, Afghanistan, with a very
courageous and thoughtful act, was able to gain its independence from Britain. The
country's independence, which was the product of the unwavering sacrifices of the
Muslim people of Afghanistan and the prudent policies of the young King, came after
a full-scale war and the grounding of British aggression on the border of Afghanistan
in 1919 achieved. After independence, the Shah of the country used all his power to
achieve the predetermined goals and brought extraordinary achievements to the
society and the country. Some of them were enhance the country name as well as his
name in the minds of people surviving around the world, especially Muslims who
suffer from injustice and oppression in their countries' they hoped for the young king
of our country. Establishing the foundation of national unity, equality of citizens before
the law, freedom of religious and ethnic minorities such as Shiites and Hindus,
preparation of modern laws in accordance with the dignity of the people, raising the
country's name internationally and establishing relations with world powers at the
embassy level. Educational reforms and the creation of modern schools, especially for
women, which was unprecedented until then, are among the most important
achievements of the young king of the country during his reign.

Keywords: Afghanistan, Amanullah khan, independence, achievement.
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Abstract

Teaching in its simplest sense is the flow of interaction between teacher and
students that is based on a codified plan to achieve pre-designed goals.The planning
and objectives of a lesson presented by the teacher at the beginning of the session is
one of the most important and effective factors in the students' learning process.
Summarizing these items at the end of the lesson and presenting a summary of a lesson
is of special importance for students to learn. The need to develop a lesson plan, in our
classrooms and schools and educational institutions Is less valued, which is why this
study is for review How to prepare and implement a lesson plan and its importance in
the teaching-learning process has been done. The research method of this article is a
review of content analysis. The sources used in this research are textbooks and
textbooks on educational sciences and scientific articles. The findings of this study
show that the curriculum in the teaching process causes the teacher to have the
necessary preparation to implement the teaching and to formulate his academic activity
according to the level of readiness of the students.

Keywords: teaching, plan, annual lesson plan, daily lesson plan.
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