American International University-Bangladesh (AIUB)

SDG Activity Report - 2021

SDG 15:
Life On Land

Protect, restore and promote

UFE sustainable use of terrestrial
15 it ecosystems, sustainably
manage forests, combat

desertification and halt and

reverse land degradation and
halt biodiversity loss




SDG 15 Life on Land

SDG Activity Report - 2021
SDG 15: Life On Land

Contents
Faculty Research and PUblication......c.c.cccieeiieiiieiiiiiiiciec e rieceeeeeeeerenerenerenerenssenseassensernsennne 3

Tendency in the Transformation of Agricultural Land into Non-Agriculture: some selected areas in

2 Y= F= Yo L= o SRR 3
loT Based Solar Powered System for Smart Field Irrigation with Real Time Surveillance for Smart
AGriCUITUre iN BANGIAESN ....oeieeeieeeeee e e e e e e e e et e e e e e ate e e e enbee e e enreeeeenraeas 3
loT Based Smart Home Automation and Security System Using Mobile App With Assistant Robot for
DLV ] oY oY [ o= 6o YU o i o =TSR ST 4
An [0T Based Smart Irrigation SYStEM.. ..o uiiiiiiiie ettt e e e e e e s abee e e s sabee e e ssreaeessareeas 4
Early detection and warning system for possible elephant movements in localities ...........ccccccvveeenneen. 5

Morphological Properties and Nutrient Status of Different Waste Derived Slow Pyrolyzed Biochars ....5
Soil Organic Carbon Pool and its Storage in Arial Beel Wetland Soils of Bangladesh...........ccccueveeunneen.. 6
Air Quality Measurement at the Solid Waste Disposal of Matuail Landfill Site at Dhaka, Bangladesh....7
A Smart and Integrated Surface Water Monitor System Architecture: Bangladesh Perspective ............ 8
Effect of Waste Derived Biochar on Incubated Acid Soil of Bangladesh ...........cccccooeiiiieiiiniiciee e, 9

Environmental impact assessment of Egyptian Damietta governorate soils contamination with
(or- 1o 140110 o o OO O T OO O OO PP P PP P PPTOTOTOTOPRRO 9

Fractionation of Organic Carbon and Stock Measurement in the Sundarbans Mangrove Soils of
2 F oY= =T F=T o W SRRSOt 10

Graceful Cascading Labelling Algorithm: Construction of Graceful Labelling of Trees .........ccccveevueenne 11

Page | 2



SDG 15 Life on Land

Faculty Research and Publication

Tendency in the Transformation of Agricultural Land into Non-Agriculture: some selected

areas in Bangladesh
Author: MOHAMMAD KHURSHED ALAM et al.

Brief Description:

The survey was conducted in the aim of estimation annual conversion of agricultural land to non-
agriculture and consequent loss of crop production during ten year period of 2001 to 2010; to
investigate into the present pattern of non-agricultural uses of the converted land; and suggest
suitable policy measures towards protection of farm land in the country. Three upazile from
Mymensingh district namely Mymensinghsadar, Bhaluka and Fulbaria and Narshindisada, Belabo
and Polashupazila of Narshindi district were the local of the study. Data were collected from 18.
01.12 to 10.03.12. The respondent were the household head. The total sample size was 180 of
which 20 from each upazila. The data indicated that conversion of agricultural land with respect
to total land owned in the year 2001 in the surveyed villages during the study period amounts to
4.23 percent or 0.42 percent per year. Information regarding non-agricultural uses of converted
land indicates that more than half (55 percent) of the converted local was used in housing
predominantly in urban villages (53 percent) as expected. The next two important uses were in
the construction of roads and business enterprises covering 11 and 8 percent respectively.

Source: https://zenodo.org/record/4409850

loT Based Solar Powered System for Smart Field Irrigation with Real Time Surveillance for

Smart Agriculture in Bangladesh
Author: Nafiz Ahmed Chisty et al.

Brief Description:

Agriculture is the essential source of livelihood for people in Bangladesh. It plays major part in
economy of the nation. In Bangladesh about 75% of population depends upon agriculture and
one third of the country’s income comes from agriculture. Issues concerning agriculture have
been continuously ruining the improvement of the nation. But at present due to movement of
individuals from countryside to urban there is obstacle in agriculture. On the other hand, the
conventional methods need manual intervention. So, farmers need to go to field to monitor the
field which is time consuming. If famers can save the monitoring time, then they would be able
to invest the time in other works and can earn more. The only solution is smart agriculture to
overcome the issues by modernizing the traditional method of agriculture. Subsequently the
paper aims at making agriculture smart utilizing computerization and loT based technologies. The
highlighting structures of this project includes smart loT based solar powered system to perform
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tasks, soil moisture sensing, water level sensing, temperature sensing, humidity sensing,
surveillance camera, birds and enemies scaring etc. Besides, it incorporates smart irrigation with
smart control and cleverly decision making based on precise real-time field information.
Monitoring of all these operations will be through mobile application or computer connected to
internet and the system will be performed by interfacing sensors, camera and Wi-Fi module with
Arduino and Raspberry Pi.

Source:
http://ecc.journalspub.info/index.php?journal=JEPST&page=article&op=view&path%5B%5D=1
409

loT Based Smart Home Automation and Security System Using Mobile App With Assistant
Robot for Developing Countries
Author: Nafiz Ahmed Chisty et al.

Brief Description:

This paper discusses an loT based home automation system through which home security, room
air quality check, and emergency assistance can be obtained. This system can automatically
provide home safety, but the user can also control the system manually if desired. The system
uses the NodeMCU module as the mainboard and has a mobile application for remote
monitoring. In addition to air quality detection, the system can detect CFCs used in the air
conditioning system to avoid accidents. If any unwanted incident occurs, the system will
immediately turn off the home's main power connection and send the house's status in the form
of a notification to the user's mobile app. Also, an essential feature of the system is that the
system is able to block the entry of any unwanted person in the house. There is also an assistant
robot to prevent fire accidents initially.

Source: https://ieeexplore.ieee.org/document/9369770

An loT Based Smart Irrigation System
Author: Nafiz Ahmed Chisty et al.

Brief Description:

This paper aims to deliver a smart and cost-effective irrigation system. The main objective of this
paper is to integrate a real-time monitoring system, remote controlling and cloud computation
of acquired data. The system operates on some designated parameter ratings. Depending on the
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parameter values, the system executes actions such as switching the motor on and off. Adding
to that, this paper also offers a user-friendly experience with the help of the mobile application
which enables the users to operate the system. A website has also been developed for the user
which contains various news and parameters related to agriculture in Bangladesh. Along with
that it contains a manual guide of threshold parameter values for various crops. This will also
help the user to Figure out if their surroundings are suitable enough for their desired agricultural
system.

Source: https://ieeexplore.ieee.org/document/9331092

Early detection and warning system for possible elephant movements in localities
Author: Dr. Nadia Anam et al.

Brief Description:

Our purpose is to design a system where people can be alert of elephant attacks. The project will
be accomplished by designing a Finite Impulse Response (FIR) filter using a software tool where
surrounding noises will be removed and only frequencies corresponding to the elephant’s
footsteps and/or voice will remain. A vibration sensor may be included in the system along with
the FIR filter to collect the data of the footsteps. The data will be processed with a microcontroller
and a warning signal will be sent through SMS to the forest officer, while a siren can be turned
on in any surrounding localities. Hence, people can get sufficient time to avoid destruction. The
human-elephant conflict is one of the most serious conservation problems in many parts of Asia
and Africa. The involuntary confrontation of humans and elephants claims the lives of many
animals and humans every year. The main aim of this project is protection for human beings
because it reduces the damage of human properties and reduction in human-elephant conflicts.
Consequently, it would help to properly redirect the elephants from living areas into forests.

Morphological Properties and Nutrient Status of Different Waste Derived Slow Pyrolyzed
Biochars
Author: Md. Faruque Hossain et al.

Brief Description:

Slow pyrolyzed (500150 °C) ten different waste derived biochar viz. animal bone, corn stover,
wood chips, sewage sludge, sugarcane bagasse, green coconut palms, nutshells, potato peels,
water hyacinth and organic waste were analyzed to know their physicochemical properties and
nutrient contents. Results provided the fact that water hyacinth biochar had the best nutrient
status along with excellent physical properties like water holding capacity (509%) and CEC (300
cmolc kg-1) whilst potato peel biochar was the second best among all categories. The average
particle size of wood chips biochar 0.82 um2 was the largest along with the maximum pore depth.
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However, the region of this biochar occupied by remarkably small particles, which was 47.42%.
The corn stover biochar, on the other hand, had the smallest average particle size (0.18 um2) and
the lowest particle area (9.19%). Biochar wood chips (51.3%) and biochar potato peels (49.4%)
had the highest organic C value, while biochar nutshell had the lowest (15.31%), respectively.
Nutrient content varies depending on the variation in the feedstock mostly N, P, K, and S in total
content. Animal bone biochar (3.89%) and biochar nutshells (3.32%) exhibited the highest total
N content. Total N biochar content derived from potato peel, water hyacinth, and organic matter
had around 3 ppm, which was much higher than the remaining biochar content. In the analysis,
high phosphorus concentrations resulted in biochar derived from animal bone feedstock (8.44%),
whereas other biochars such as potato peel, water hyacinth, and organic waste were less than
1%. The biochar potato peel and the biochar water hyacinth had higher total K content than other
biochars. All the biochars exhibited equal total S concentration. Biochar derived from animal
bone (2.34%) and potato peel (2.72%) had a higher percentage of total K compared with other
biochar. Biochar related wastes showed a very low concentration of heavy metals such as Cr, Pb,
Cd, and Ni. The highest chromium content resulted in biochar sewage sludge (0.746 ppm). The
concentration of total chromium was similar to that of both sugarcane bagasse biochar and
nutshell biochar. The overall amount of lead and cadmium in all of the biochar was below the
detection mark. In comparison, the biochar sewage sludge contained a high amount of nickel
(1.06 ppm) relative to other biochars. This is perhaps due to the high amount of pollutants
present in the sewage sludge feedstock.

Source:
https://www.researchgate.net/publication/345660967 Morphological Properties and Nutrie
nt Status of Different Waste Derived Slow Pyrolyzed Biochars

Soil Organic Carbon Pool and its Storage in Arial Beel Wetland Soils of Bangladesh
Author: Md. Faruque Hossain et al.

Brief Description:

The actual quantity of soil organic carbon (SOC) stored in wetlands can only be estimated within
a broad range of uncertainty. An accurate assessment of the size and distribution of the SOC
storages in wetland resources is very difficult to obtain, therefore, the proposed research
objective is to measure SOC storage and its pool on wetland soils of Arial beel in Bangladesh.
Initial results of Arial beel soil profiles indicates SOC concentrations are high in surface soils
ranges from 1.67% to 1.95% but its concentrations are decreasing with depth whereas SOC stock
in kg C m-2 is increased with depth due to increase soil bulk density with depth. However, carbon
in deeper layers may be more stable than that in surface soils due to difference in source,
composition and environmental conditions. Soil organic C stored in the three different locations
of wetlands soils to 1 m depth such as 16.47 kg C m-2, 18.27 kg C m-2 and 17.22 kg C m-2,
respectively with an average of 17.32 kg C m-2. On the other hand, SOC stored in upland soils to
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1m depth such as 11.24 kg C m-2, significantly less than the wetland soils, which indicates that
wetland soils serve as a major source of SOC. However, this SOC act as a conditioner to enhance
fertility status while combating with climatic extremes, not only that it is a vital component of
soil with important effects on the functioning of terrestrial ecosystems. For SOC pool, different
extraction methods are used such as, highly labile fraction of SOC extracted with hot water (about
3-8% of total SOC), water soluble fraction of SOC extracted with water (about 1% of total SOC),
labile fraction is extracted using CaCl2 (about 1% of total SOC), moderately labile fraction
extracted by pyrophosphate (about 4-10 % of total SOC), polyaromatic SOC is extracted using
toluene + methanol (trace amount of total SOC), microbial biomass C extracted by K2SO4 (about
2-5%) and the resistant fraction remaining after extraction. However, the SOC concentration is
high in surface layer but with depth concentration decreases. In addition, soil bulk density and
thickness values increase with depth, as a result deeper layers stored more carbon than surface
layer in Arial beel soils. There is increasing evidence from the results that wetlands have an
important and under-estimated role in carbon storage and its pool the regulation of greenhouse
gas emissions. Some types of wetlands play a particularly key role as C stores, these include
forested wetlands and vegetated inter-tidal wetlands and hence, Sundarban mangrove forest
and Tengarchar SOC stocks and pools measurement are an urgent issue for the Climate Change
researchers and policy makers. Key Word: Wetland, Arial Beel, Soil organic carbon stocks, climate
change policy, greenhouse gas emission, Bangladesh

Source:
https://www.researchgate.net/publication/343737309 Soil Organic Carbon Pool and its Sto
rage in Arial Beel Wetland Soils of Bangladesh

Air Quality Measurement at the Solid Waste Disposal of Matuail Landfill Site at Dhaka,

Bangladesh
Author: Md. Faruque Hossain et al.

Brief Description:

An investigation was conducted to assess the air quality impact and possible health risk of solid
waste disposal on surrounding environment of Matuail landfill site in Dhaka city. Three different
locations were selected for soil and plant samples. Leachate samples were collected from active
dumping area and fish samples from treated leachate pond. Seven different locations were
selected for air quality and health risk assessments. It is found that Cu, Zn and Pb concentrations
were high in the soil of dumping and abandoned areas that exceeded the permissible limits. The
heavy metal concentrations in plant samples did not show any significant contamination except
Cu, Zn and Pb that also exceeded the permissible limits. The concentrations of DO, BOD, COD and
TDS of the untreated leachate were found 1.34 mg LR1,96 mg LRI1, 1343 mg L1 and 7120 mg
L B1 , respectively that exceeded inland surface water standard but after treatment its
concentrations were found within the permissible limits. The presence of heavy metals in
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leachate sample was not contaminated as it was below the toxic limits. The bioaccumulation of
fish sample from treated pond is extremely high of Fe, Mn, Pb and Ni that exceeded the WHO's
permissible limits. The air quality results showed that the Matuail landfill surrounding sites did
not have an adverse effect. The air pollutants such as NOx, SO2, SPM, PM10, PM2.5 and CO
contents are within national standard limits. Overall, the risk assessments demonstrated that
potential air emissions from the Matuail Landfill site do not pose public health risks. It is clear
that if the dumping landfill site is properly managed by segregating the waste according to their
source, then this waste could be used as compost or organic manures. However, by maintaining
disposal sites with controlled placement and proper treatment of the waste may reduce the
possible adverse impact on air, human health and agri-environmental ecosystems. Further
investigation on the impacts related to the final disposal of solid waste and the future landfill
requirement at different composting and a comparative study is suggested.

Source:
https://www.researchgate.net/publication/337007373 Air Quality Measurement at the Soli
d Waste Disposal of Matuail Landfill Site at Dhaka Bangladesh

A Smart and Integrated Surface Water Monitor System Architecture: Bangladesh
Perspective
Author: M M Mahbubul Syeed, PhD et al.

Brief Description:

Surface water constitutes water on the surface of continents, e.g.,river, lake, ponds, or wetland.
Measuring and monitoring surfacewater quality is one of the key concerns of the Government
ofBangladesh. This is due to the fact that a large segment of the popu-lation, and the industrial
buildup in Bangladesh heavily depends onthe surface water, an apparent side effect of which is
colossal waterpollution. To develop a pragmatic system for water monitoring,requires exhaustive
understanding of the surface water pattern anddesigning systems accordingly. This paper
contributes the follow-ings, defines the landscape of surface water monitoring systems inrelation
to Bangladesh, derives specific requirements for the samein Bangladesh, and proposes pragmatic
architectural designs as abuilding blocks to develop the water monitoring system. Alongside,a
detail validation and technical feasibility of the system design is presented.

Source:
https://www.researchgate.net/publication/340081206 A Smart and Integrated Surface Wat
er Monitor System Architecture Bangladesh Perspective
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Effect of Waste Derived Biochar on Incubated Acid Soil of Bangladesh
Author: PROFESSOR DR. MD. FARUQUE HOSSAIN et al.

Brief Description:

Due to climate change biochar is recently recommended as a control approach to increase crop
productivity and global warming reduction. As biochar application changes the soil pH towards
alkalinity, this effects acid soils nutrient cycles the same as microbial abundance. This research
was conducted to investigate the microbial abundance as affected by waste-derived biochar
application in two different rates on acidic soil of Bangladesh. Slow pyrolyzed (500+502C)
different waste-derived biochars viz. sewage sludge, sugarcane bagasse, potato peels, water
hyacinth, and organic waste were applied at 10 tons ha-1 and 15 tons ha-1 on the acidic soil. An
in-vitro incubation study was conducted on experimental soil applying all the biochar to
understand how nutrient availability and carbon dynamics affect the microbial abundance of the
acid soil. The incubation study was divided into two stages: submerged condition (up to 60 days)
followed by a dry condition (61 to 120 days) and biochars were applied in two different rates
such as 10 and 15 tons ha-1. The viable count of bacteria significantly (P<0.05) increased with the
variation of incubation periods and soil moisture content, although the rates did not make any
difference. The beneficial Rhizobium spp. bacteria count ranged from 4.21 to 6.47 log CFU/g;
Azotobacter spp. count ranged from 2.33 to 5.60 log CFU/g and Phosphate Solubilizing Bacterial
count ranged from 2.30 to 3.74 log CFU/g. However, no sign of coliform bacteria or Escherichia
coli was found in any sample, but also none of the biochar amended soil samples possessed
Pseudomonas spp. and Trichoderma spp. In outcome, the waste-derived biochars treatments
showed an insignificant impact on microbial parameters over the first 2 months after biochar
incorporation which progressively increased with the course of time and the presence of oxygen.

Source: https://dspace.aiub.edu/jspui/handle/123456789/655

Environmental impact assessment of Egyptian Damietta governorate soils contamination
with cadmium
Author: PROFESSOR DR. MD. FARUQUE HOSSAIN et al.

Brief Description:

Soil parental materials and anthropogenic activities are the sources of increasing Cd in soils and
enrichment in edible parts of plants and creating hazards to animals and human. Thus, it is an
important issue to estimate the levels of Cd in soils; straw and grains of rice and wheat plants
grown in the soils contaminate with Cd and evaluates human health risk. In surface soil, total Cd
(899+497ug kg-1) and Diethylene Triamine Penta Acetate (DTPA) extractable Cd (16.41+13.83ug
kg-1) slightly higher by 1.02+0.20 and 1.31+0.45 folds than the subsurface layers, respectively.
The DTPA extractable Cd concentration is significantly increased linearly with increasing total soil
Cd (r=0.90). Positive significant correlation was found between soils DTPA extractable Cd and soil
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organic matter (OM) content (r=0.95), while significant negative correlation for both CaCO3
content (r=-0.92) and pH (r=-0.94). In rice Cd concentrations of straw (374+156ug kg-1) and grains
(35t16ug kg-1) are significantly correlated with total soil Cd (r=0.89, r=0.86) and DTPA
extractable Cd (r=0.84, r=0.74), respectively. Whereas, rice grains Cd is increased with increasing
straw Cd (r=0.98). Wheat Cd concentrations of straw (194+71ug kg-1) and grains (18+13ug kg-1)
are significantly correlated with total soil Cd (r=0.90, r=0.96) and DTPA extractable Cd (r = 0.91,
r=0.95), respectively. Wheat grains Cd is increased with increasing straw Cd (r=0.95). The Cd
Transfer factors (TF) as an average is higher in rice grains (0.04£0.014) than wheat grains
(0.021+0.016). However, Cd concentrations in the wheat and rice grains are lower than the both
EU and WHO/FAO permissible limits (0.24mg kg-1 and 0.4mg kg-1 dry wt., respectively) and so
far no potential human health risk is concluded yet.

Source: https://medcraveonline.com/MOJES/MOJES-06-00236.pdf

Fractionation of Organic Carbon and Stock Measurement in the Sundarbans Mangrove
Soils of Bangladesh
Author: PROFESSOR DR. MD. FARUQUE HOSSAIN et al.

Brief Description:

Mangrove soils are well known for their high capacity of storing organic carbon (SOC) in various pools;
however, a relatively small change in SOC pools could cause significant impacts on greenhouse gas
concentrations. Thus, for an in-depth understanding of SOC distribution and stock to predict the role of
Sundarbans mangrove in mitigating global warming and greenhouse effects, different extraction methods
were employed to fractionate the SOC of Sundarbans soils into cold-water (CWSC) and hot-water (HWSC)
soluble, moderately labile (MLF), microbial biomass carbon (MBC), and resistant fractions (RF) using a
newly developed modified-method. A significant variation in total SOC (p < 0.001), SOC stock (p < 0.001)
and soil bulk density (p < 0.05) at the Sundarbans mangrove forest were observed. In most soils, bulk
density increased from the surface to 100 cm depth. The total SOC concentrations were higher in most
surface soils and ranged from 1.21% + 0.02% to 8.19% + 0.09%. However, C in lower layers may be more
resistant than that of upper soils because of differences in compositions, sources and environmental
conditions. SOC was predominately associated with the resistant fraction (81% - 97%), followed by MLF
(2% - 10%), HWSC (1% - 4%), MBC (~0% - 4%), and CWSC (~0% - 3%). The significant positive correlations
between different C fractions suggested that C pools are interdependent and need proper management
plans to increase these pools in Sundarbans soils. The SOC stock of the studied areas ranged between
16.75 + 3.83 to 135.12 + 28.61 kg:C:m?2 in 1 m soil profile and has an average of 31.80 kg:C-m?2. The
substratum soils had more carbon than the upper layers in the Sundarbans wetland due to burial and
preservation of carbon by frequent tidal inundation. A higher SOC stock in the soil profile and its primary
association in resistant fractions suggested that Sundarbans mangrove soil is sequestering carbon and
thereby serving as a significant carbon sink in Bangladesh.

Source: https://www.scirp.org/journal/paperinformation.aspx?paperid=114407
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Graceful Cascading Labelling Algorithm: Construction of Graceful Labelling of Trees
Author: MD. MANZURUL HASAN et al.

Brief Description:

The Graceful Labelling of trees is one of the most challenging conjectures in Graph Theory,
proudly known as the 'Disease' of Graph Theory which remains a challenge as it remains
unsolved. To counter the conjecture, an algorithm is proposed to construct a Graceful Binary Tree
and a Graceful Caterpillar Tree. Here, the algorithm puts forward a solution to graceful labelling
problem through a very efficient and simple approach. Most importantly, the Binary Tree exhibits
the property of gracefulness and the construction of the tree remains one of the major
contributions of the paper. The steps regarding the Algorithm are discussed and the other
variants of the already known graceful graphs are discussed. Here, a basic initiative to prove the
conjecture for complete binary trees as well as a proposed version of Binary Cascading Caterpillar
Tree is put forward. The result is known that all graphs are graceful, here a different approach to
construct a graceful graph is discussed. There are different works to prove special types of graphs
that they have graceful labelling, but here we have tried to give an alternative approach. In this
paper, we are proposing a simple method of graceful labelling Binary Cascading Caterpillar Trees
and Complete Binary Tree.

Source: https://ieeexplore.ieee.org/document/9331105
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