s | ( "",‘"_,:;;'.‘- “ /'
lJER International Journal of Al

Engineering Research And General Science =~/

".,..,

Journal which deals with research, Innovation and Originality

International Journal Of Engineering Research and General

Science
ISSN 2091 - 2730




International Journal of Engineering Research and General Science Volume 1, Issue August 2013
ISSN 2091-2730

Table of Content

Topics Page no
Chief Editor Board 3-4
Message From Assistant Editor 5
6-13

1. STUDY OF OPTIMIZING TECHNIQUES OF RESERVOIR OPERATION

2. AN EMBEDDEDREAL-TIME FINGER: VEIN RECOGNITION SYSTEM EOR 1422
SECURITY LEVELS

3. SIMULATION OF RAINFALL RUNOFF USING SCS &RRLCASE STUDY sl
TADEPALLI MANDAL)

4. LOCATING THE CARGO TERMINALS IN THE PROVINCE OF KOHGILOYEH 3441
AND BOYER AHMAD

5.SECURED LANDFILLS FOR DISPOSAL OF MUNICIPAL SOLID WASTE 42-46

6. A PRAGMATIC PROPOSAL FOR AWARD OF CREDITS TO QUALIFY AS 4756

A GREENBUILDING IN DEVELOPING COUNTRY




International Journal of Engineering Research and General Science Volume 1, Issue August 2013
ISSN 2091-2730

CHIEF EDITOR BOARD

1. Dr Gokarna Shrestha, ProfessorTribhuwan University, Nepal

2. Dr Chandrasekhar Putcha,Professor,University Of California, USA

3. Dr Shashi Kumar Gupta,, Professor, IIT Rurkee, India

4. Dr K R K Prasad, K.L.University, ProfessorDean India

5. Dr Munju Shrestha, Tribhuwan University, Asso. Professor, Nepal

6. Dr P.V.Chalapati, K.L. Professor,K.L.University, India

7. Dr Ducon Young, Professor, UK

ASSISTANT EDITOR IN CHIEF

1. Er. Pragyan Bhattarai , Research Engineer and program cordinator, Nepal

ADVISORY EDITORS

1. Mr Leela Mani Poudyal, Chief Secretary, Nepal government, Nepal

2. Mr Sukdev Bhattarai Khatry, Secretary, Central Government, Nepal

3. Mr Janak shah, Secretary, Central Government, Nepal

4. Mr Mohodatta Timilsina, Executive Secretary, Central Government, Nepal

5. Dr. Manjusha Kulkarni, Asso. Professor,Pune University, India

6. Er. Ranipet Hafeez BashdPhd Scholar), Vice President, Basha Research Corporation, Kumamoto, Japan
Technical Members

19. Miss Rekha Ghimire, Research Microbiologist, Nepal sectioiepresentative, Nepal

20. Er. A.V. A Bharat Kumar, Research Engineer, India section representative and program eardinator, India
21. Er. Amir Juma, Research Engineer ,Uganda section representative, program-oodinator, Uganda

22. Er. Maharshi Bhaswant, Researclscholar( University of southern Queensland), Research Biologist, Australia



International Journal of Engineering Research and General Science Volume 1, Issue August 2013
ISSN 2091-2730

Reviewer
23.Dr. Purnachandra Saha, ProfessorKIIT University, India

24. Dr G V Subbaro, Asso. professoK.L.University, India



International Journal of Engineering Research and General Science Volume 1, Issue August 2013
ISSN 2091-2730

Message fromAssistant Editor In Chief

Let me first of all take this opportunity to wish all our readers a verypyhapeaceful and
prosperous year ahead

This is the first issue of thirst Volume of International Journal of Engineering Research and
General ScienceA total of 6 researchrticlesare publishednd | sincerely hope that each one of
these providessome significant stiulation to a reasonable segment of our community of readers.

In this issue, we have focused mainly on the welfare and managementesfvi@nment along

with the recent research that can have a great impact in our society through conceptual ides
implementation approach. As such, we encourage submission of more recent and relevant ideas and research papers
our readers too, which wilie published in the upcoming issues.

I would like to take this opportunity to thank each and every writer for their contribution and would like to thank entir
International Journal of Engineering Research and General Science (IJERGS) technieaidteditor memberfor their
hard work for the development of research in the witnidugh IJERGS

Last, but not the least my special thanks and gratitegels to go to all our fellow friends and supporters. Your help is
greatly appreciated and the fruit ofurcassiduous work would be reflected soon. | hope our reader will fingapers
educationh and entertaining as well. Our team hadene good job however, this issue may possibly have some
drawbacksand thereforgconstructive suggestions for furthemimavement shall be warmly welcomed.

Er. Pragyan Bhattarai
AssistantEditor-in-Chief, P&R,
International Journal of Engineering Research and General Science

E-mail -Pragyan@ijergs.org

Contact ne+9779841549341


mailto:Pragyan@ijergs.org

International Journal of Engineering Research and General Science Volume 1, Issue August 2013
ISSN 2091-2730

Study of optimizing Techniques of Reservoir Operation
Bysani Mythili', Uppalapati Gayathri DeljiAvirineni Raviteja, P. Sundhar Kumar
! Student, Department of Civil Engineering, KLUniversity

’AssociateProfessor, Department of Civil EngineeriniglJKiversity

Abstracts water being a prime natural resource, its essentiality and need is getting increased constantly. The management of
water is crucial keeping in view the assessment and the availability and utilization. It needs proper planning and efficient
management of wates foremost for development of a country. For efficient use of water resources, reservoirs are to be planned
and operated under proper management of water resources system. For using this water efficiently for different purposes like
water supply demand, mui ci p al and irrigation water suppl vy, hydroel ec
techniques of reservoir operation. Some of the optimizing techniques are Stochastic dynamic programming (SDP) model,
System dynamic (SD) modéhtelligent deision support system (IDSS) approatt)

Keywordsd Reservoir, Optimizing techniques, Stochastic Dynamic Programming, System Dynamic Model, Intelligent
Decision Support System

INTRODUCTION

In India, reservoirs are usually constted to serve multiple purposes, such as irrigation, municipaland industrial water supply,
hydropower generation and flood control. Because of the high temporal and geographical variability of rainfall in this countr
reservoir operation occupies an ion@ant place in the utilization of water resources. Water being a prime natural resource, its
essentiality and need is getting increased constantly. The management of water is crucial keeping in view the assettgment an
availability and utilization. Iheeds proper planning and efficient management of water is foremost for development of a country. Fc
efficient use of water resources, reservoirs are to be planned and operated under proper management of water resoukftes system
a dam has got constited, detailed guide line in the form of Reservoir Operating Policy will have to be given to the operator for
enabling him to take decision about storing or releasing of water.

Reservoir operation is one of the challenging problems for water resources planners and managers. To obtain optimallegerating
a large number of optimization and simulation models have been developed and applied over the past several decades.

PURPOSE OF RESERVOIR

Direct water supply

Many dammed river reservoirs and most baite reservoirs are used to provide ritne waterfeed to avater treatmenplant which
deliversdrinking waterthrough water mains. The reservoir does not sirhpld water until it is needed; it can also be the first
part of thewater treatmenprocess. The time the water is held for before it is released is knownratetiteon ime.

Hydroelectricity

A reservoir generatingydroelectricityincludesturbinesconnected to theetained water body by largBameter pipes. These
generating sets may be at the base of the dam or some distance away. Some reservoirs generating hydroelectricity use pu
re-charge in which a higlevel reservoir is filled with water using higrerformance electric pumps at times when electricity

demand is low and then uses this stored water to generate electricity by releasing the stored water-Ist@laré&servoir
when electricity demand is high. Such systems are calleth-storageschemes.

Controlling watercourses
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Reservoirs can be used in a number of ways to control how water flows through downstream waterways.

1 Downstream water supjly: water may be released from an upland reservoir so that it can be abstracted for drinking water lower
down the system, sometimes hundreds of miles further down downstream

2. Irrigation : water in anrrigation reservoir may be released into networksafalsor use infarmlandsor secondary water

systems. Irrigation may also be supported by reservoirs which maintain river flows allowing water to be abstractetidarloviga

down the rive*¥

3. Flood control: It is also known as an "attenuation" or "balancing" reser¥loiod control reservoirs collect water at times of very

high rainfall, then release it slowly over the courstheffollowing weeks or months. Some of these reservoirs are constructed across
the river line with the onward flow controlled by arifice plate When river flow exceeds the cajigof the orifice plate water

builds behind the dam but as soon as the flow rate reduces the water behind the dam slowly releases until the repéy\agjiais em

In some cases such reservoirs only function a few times in a decade and the lanchbeksehtoir may be developed as community
or recreational land. A new generation of balancing dams are being developed to combat the climatic consequenceshainganate ¢
They are called "Flood Detention Reservoirs". Because these reservoirs witl desnior long periods, there may be a risk of the

clay core drying out reducing its structural stability. Recent developments include the use of composite core fill mmadgchemm
materials as an alternative to clay.

4. Canals Where a natural wateracse's water is not available to be diverted intaaa) a reservoir may be built to guarantee the
water level in the canal; for example, where a canal climbs to cross a range of hills thegagh

5. Recreation Onsalmonidrivers special releases are made to encourage natural migratowvbetor 6 s i n fi sh and
of fishing conditions for anglers.

1.1. Flow balancing

Reservoirs can be used to balance the flow in highly managed systems, taking in water during high flows and releasohgiihggai
low flows. In order for this to work without pumping requires careful control of water levels using adjustable sluices.

1.2. Recreation

The water bodies provided by many reservoirs often allow senreationalises such dsshing, boating and other activities. Special
rules may apply for the safety of the public and to protect the quality of the water and the ecology of the surrounditagnyarea.
reservoirs now supportnd encourage less informal and less structured recreation suchiues historywatching, landscape,
walking andhiking and often provide information boards and interpretation material to encourage responsible use.

ENVIRONMENTAL IMPACTS OF RESERVOIR
RESERVOIR SEDIMENTATION

Rivers carry sediment down their riverbeds, allowing for the formation of depositionalefeatuch as river deltas, alluvial fans,
braided rivers, oxbow lakes, levees and coastal shores. The construction of a dam blocks the flow of sediment dowdstgeton, lea
downstream erosion of these Sedimentary depositional environments, and incrémsedt dmiildup in the reservoir. While the rate

of sedimentation varies for each dam and each river, eventually all reservoirs develop a reduestbragéecapacity due to the
exchange of storage space for sediment. Diminished storage capacity iresldtseased ability to produce hydroelectric power,
reduced availability of water for irrigation, and if left unaddressed, may ultimately result in the expiration of the dasr.and

COASTAL EROSION

As all dams result in reduced sediment loldvnstream, a dammed river is said to be "hungry" for sediment. Because the rate of
deposition of sediment is greatly reduced since there is less to deposit but the rate of erosion remains nearly corsdtanfiothie

eats away at the river shores anebed, threatening shoreline ecosystems, deepening the riverbed, and narrowing the river ove
time. This leads to a compromised water table, reduced water levels, homogenization of the river flow and thus redueet ecosy:
variability, reduced support fawildlife, and reduced amount of sediment reaching coastal plains and dbls&aprompts coastal
erosion, as beaches are unable to replenish what waves erode without the sediment deposition of supporting river syseéms. Ch
erosion of rivers has itswn set of consequences. The eroded channel could create a lower water table level in the affected ar
impacting bottomland crops suchaflfa or corn, and resulting in a smaller supply.

EFFECTS ON HUMAN
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While reservoirs are helpful to humans, they can also be harmful as well. One negative effect is that the reservoinmean bec
breeding grounds for disease vectors. Huokls true especially in tropical areas wher@squitoeandsnailscan take advantage of
this slow flowing water.

OPERATION

Water falling asainupstream of the reservoir together with gmgundwateemerging as springs is stored in the reservairy

excess water can be spilled via a specifically designed spillway. Stored water may be pjpedtyfor use aslrinking watey to
generatédydro-electricityor to maintain river flows to support downstream uses. Occasionally reservoirs can be managed to reta
high rainfall events to prevent or reduce downstream flooding. Some reservoirs support several uses and the operating rules ma
complex.Most modern reservoirs have a specially desigired-off towerthat can discharge water from the reservoir at different
levels both to access water as the reservoir draws down but also to allow water of a specific quality to be dischanged into
downstream river as compensation water.

The operators of many upland orriner reservoirs have obligations to release water into the downstream river to maintain river
quality, support fisheries and maintain downstream industrial and recreational uses kanige of other requirements. Such releases
are known asompensation water.

METHODOLOGY
OPTIMISING TECHNIQUES OF RESERVOIR OPERATION

Optimising techniques of reservoir operation are used for different operations like water supply, floodrgairopbwer generation,
irrigation supply etc..,

SDP STOCHASTIC DYNAMIC PROGRAMMING):

The SDP involves two steps as follows:

1. Discretized the Inflow and Reservoir Storage: The inflow during the same time period are discretized into N intervals frol
minimum to maximum. The probability of inflow interval i (during time period t) to inflow j (during time period t + 1)pis als
compued from the observed inflow series.

2. Finding the optimal solutions: By using Equation

F(Slilis1€ . i)l = max B(S,R)+Eis1(f(Sis1,lis1 linc€ € . iih))

The optimal solution is found and saved as optimal operating rules. The following operatingerulesdain this paper.
V1= D(Vy, k)

Wheretis the reservoir storage need to decide, arath¥l [ are the current reservoir storage and inffdw.
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SYSTEM DYNAMIC (SD) APPROACH:

This study dealsiith modeling reservoir operation using the SD approach. The model is developed for a single multipurpose reserv
with a focus on flood management role of the reservoir. Then, the model is used to develop a reservoir operationalhpghicy for
flow years to minimize flooding. The model also serves as a tool for studying impacts of changing reservoir storage allocation a
temporal distribution of reservoir levels and outflows. The general architecture of the model is presented in thisnsbaotiodela
sectors and the complex dynamic relationships among these sectors are also discussed.

The SD model of a reservoir can be constructed graphically on the screen by employing basic building blocks, i.e.wstocks,flo
connectors, and converters availabletie model development tool. In the reservoir model the storage is represented as a stocl
Varying inflows and outflows cause changes in storage volume over time. Inflows and outflows are represented by buklding blc
06fl ow. 66 Conver tead tee ramgeeof calaulations that can e pertonned on flows, and they house data an
logical/mathematical functions to operate the system. Reservoir operating rules are also implemented through converttwss Conn
(directed arrows) link various elemsntf the model, i.e., converters, flows, and stock, to indicate relationships and influence. The
simulation model uses differential and difference equations to describe the complex dynamici8ystems.

A general reservoir simulation model for flood managerperrpose can be divided into three main sectors: the reservoir,the upstream
area, and the downstream area.

Reservoir
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This is the core sector of the reservoir model. Inflows and outflows from the reservoir are the main components of tiikowecto
from all tributaries directly contributing to the reservoir is considered as inflow to the system. Inflow datafiles, emeh fiiood
year, are provided to the model as input. Total reservoir outflow consists of reservoir releases,spill, evaporatepagadosses.
Reservoir storage can be described in terms of mass balance equation:

Storage(t) = Storage{tl) + (Qin-Qout) . dt(1)

Storage at time step t is equal to the storage at a previous time step plus the difference of inflow and outiwtiohireerval (dt)

is selected to ensure stability within the computation process.

Upstream Flooding

This sector calculates the area flooded upstream of the reservoir. Upstream flooding is triggered by a combinatiom offleservoi
reservoir level, ad reservoir outflow. The number of days when the upstream area is flooded is alsocounted in this sector.
Downstream Flooding

This sector calculates individual and total flooded area and duration of flooding due to the reservoir operation abcsgimrsed|
between the dam and the final disposal point of the river. All sources and sinks affecting the flow in the river areiritratiicce
sector. To set up a general reservoir simulation model for flood management purpose inflows, system constrpéretiagdues
are required. Additional data might be required depending on specific objectives of the study.

As output, the model provides information on variation of the reservoir levels, area flooded upstream and downstreesembine r
and duratia of flooding. Once all sectors are developed and model relationships and operating rules are defined, the user can sir
run the simulation and evaluate the impacts of alternate operating rules.

CHANCE-CONSTRAINED GOAL PROGRAMMING (CCGP) MODEL:

Chanceconstrained goal programming (CCGP) may be considered as the extension of goal programming (GP) and chal
constrained programming (CCP), two popular methodologies in reservoir operation studies. Each of these methodologies ha:
attractive feature in s a way that CCP allows the direct consideration of random variables in the model and GP allows the dire
consideration of multiple goals which may be conflicting and non commensurate. In GP, the underlying philosophy is based
"satisfying" rather tharioptimizing." Instead of attempting to minimize or maximize various objective functions, GP is concerned
with the conditions of achieving pspecified targets or goals. CCGP combines the advantages in both methods so that it is capable
solving systemsvith multiple objectives and stochastic inflof¥s.

APPLICATION

The CCGP model is applied to a thireservoir system which is a portion of the Red River reservoir system in Oklahoma. These
reservoirs are: Denison, Broken Bow and Pine Creek. Dengs@rvoir is operated for the purposes of flood control, water supply
and hydroelectric power, regulating flows of Red River, improving navigation, and recreation. The purposes of BrokenBmr rese
are flood control, recreation, hydroelectric power,exaupply, fish and wildlife protection, and water quality control. For Pine Creek
reservoir, its purposes are flood control, water supply, water quality control, fish and wildlife protection, and re¢reagatem is
operated by the U.S. Army CorpEEngineers. The data required in the CCGP model may be classified into three categories: physic:
data, hydrological data, and demand date. Physical data are data which relate to the constraints of the model, eand gsmxeoir
plant capacities, maum and minimum flows, storagdevatiorarea relationship, and flood control storages. Hydrological data
include natural inflows into and evaporations from the reservoirs. These data are provided in the U.S. Army Corps of Engine
(1970). Demand datamolve various demands to be satisfied by the reservoirs such as demand for M&l water supply, contracte
amount of hydroelectric power generation, and desired storage levels for recreational purpose. The data which invabetricydroel
power generation aipplied by Southeastern Power Administration in Tulsa, Okla.

The goals are ranked, with the more important one first, as: water supply for M&I, water supply downstream, hydroelectric pow
generation, recreation, and flood control.

The proposed CCGP meitiology allows the reservoir manager to rank various goals according to their relative importance. Th
target levels for the goals are usually available in most systems.-dffademong conflicting goals can be evaluated so that a non
dominated and sateftory solution can be obtained. The use of conditional CDF's which consider the correlation between inflows cz
improve the accuracy of the results. A possible extension to this study is to use nonlinear goal programming to appeXximate
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nonlinear fundbns (due to the hydropower generation) in the formulation. Another extension would be to use a combine approach
dynamic programming (DP) and goal programming (GP) to solve the problem. That is, each individual period may be solved by (
and the most@propriate release decision and storage level for each period are identified by DP so that the problem is optimized o
the whole planning horizon. The objective function of the GP in each period is to minimize the undesirable deviatiomgdtom ta
values during that period. A possible objective function of the DP formulation would be to maximize the amount of hydropowe
generated during the whole planning horizon. Thus, nonlinearity due to the hydropower function can be handled by DPilrtowever,
GP fomulation in each period may have to be solved a number of times according to the possible levels of hydropower genera
during that period”

BAYESIAN STOCHASTIC DYNAMIC PROGRAMMING (BSDP):

BSDP is the proposed modesing stochastic dynampogramming (SDP) and Bayesian decision
Theory (BDT)

Stochastic dynamic programming (SDP)

SDP model which employs the best forecast of the current period's inflow to define a reservoir release policy and edtoalculat
expected benefits from future aptions. The best forecast includes information about the entire flow data like inflow, outflow,
storage capacity but whether this technique

Provides better operating policies in réate operation has not been proven

Bayesian decision Theory (BDT)

The use of Bayesian decision theory (BDT) in reservoir operation because of its flexibility in being able to incorporate ne
information in the interpretation of probabilities. It is nothing but the revision of

State transition probabilities in classical SIDPorder to capture the uncertainty of the forecast. It develops a forecasting system in
which probabilistic data are continuously updated on the basis of current information. 1970].Bayesian decision procenhlyes not
optimally account for forecast unt¢ainty, but in Contrastto other decision procedures,they ensurea nonnegative economic gain from
reattime forecast matterhow large the forecast uncertainty is.

Bayesian stochastic dynamic programming (BSDP)

The proposed model, called Bayesians stoahdghamic programming(BDT and SDP), which includes in flow, storage and forecast
state variables, describes stream flows with a discrete lag 1 Markov process and uses BDT to incorporate new information
Updating the prior probabilities to posterior pabiities is, used to generate optimal reservoir operating rules. T his continuous
updating can significantly reduce the effects of natural and forecast uncertainties in the model. In order to tesofithed&DOP
model for generating optimal operadi rules, reatime reservoir operation simulation models are constructed using 95 years of
Monthly historical inflow. Two versions of BSDP models are generated. Each generates optimal operating policies capturing
natural and forecast discriminationsystem %
Reservoir operators and planners need to have a strategy for how much water to release overa planning period for dfi¢hisest use
stored water.
BSDP is used here to find an optimal set of policies.
In BSDP, the decision variables (releadepend on thestate of the system, which is defined by three variables inthis study.

1. The characteristic storage at the beginning of time period

2. The characteristic inflow into the reservoir

3. The characteristic forecast for the next time period

11
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IMPLICIT STOCHASTIC MODEL

The implicit stochastic model is aimed at solving the specific problem of the optimal reservoir yield

When the demand is not known. The model is created to assist in thiedongomprehensive water

Management planning.

The approach useddr optimizing the multipurpose reservoir yield belongs to the group of implicit stochastic techniques. In order tc
solve the problem of reservoir yield estimation, a thesel algorithm is proposed which uses the results of an external autoregressive
moving average (ARMA) model for generating inflow sequences as the input data (Figure 2). At the first level, the simulatic
approach is used for computing the objective function. The reservoir rules are computed at the second level. FinadlyewHaghi

used for estimating the single multipurpose reservoir yield based on the predefined relative level 8fsupply.

Simulation Model, First Level

The simulation model is based on the continuity equation. Here we calculate storage, release and walter dema

Simulation model, second level

In this we compare whether loss will occur or not. If release is more than demand loss will not occur. If release risdessatith

loss will occur. If loss was happened then the process will repeated by assumintabite sptimal values and loss is calculated by
recursion

Simulation model, third level

In this level we calculate the yield by assuming the maximum storage and all reservoir purposes

CONCLUSION:

This paper gives brief description of different optimiziteghniques of reservoir operation. These operations are used to operate
reservoir in a proper way to utilize water in an efficient manner for the purposes like power generation, irrigation, hipkisgs
water supply, flood control etc.,.

In this papeiStochastic Dynamic Programming model is used for Hydroelectric power generation, System Dynamic Approach moc
gives optimizing technique of flood control, Chance Constrained Goal Programming model gives optimizing technigues
multipurpose reservoir @bd protection, municipal and industrial (M&I) water supply, hydroelectric power generation, recreation
etc.), Bayesian stochastic dynamic programming (BSDP) gives optimizing techniques of inflow and storage and finally Implic
Stochastic Model for resewir yield operation.
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Abstractd In this project, we propose a reahe embedded fingerein recognition system (FVRS) for authentication on mobile
devices. The system is implemented on erbedded platform and equipped with a novel finggin recognition algorithmThe
proposed system consists of four hardware modules: radio frequency identification system, image acquisition module neanedded
board, and human machine communication medRFID module will start the very initial communication between the user and the
device The image acquisition module is used to collect finger images. The Embedded main board including the Microcontroller
chip, memory (flash), and communication pigrtused to execute the fingegin recognition algorithm and communicate with the
peripheral device. The human machine communication module (LED or keyboard) is used to display recognition resultseand rece
inputs from users.

Keywordss Finger veinrecognition system, RFID module, Embedded platform, communication module, image acquisition module

INTRODUCTION

Today, security is very much essential in all kind of activities. lllegal activities are happening in every place todegrrSoant and
corporate sections are concentrating mainly on the security levels with their every invention. This will bring privacy lad over t

world. So in a thought of bringing privacy through security level[2], this project has been developed. This FVR systens@sain|

three divisions which are image acquisition module, embedded main board, and human machine communication module. Each un
having its own major role over the project. In this paper , two major areas have been focused. Those are authentidation[5] an
identification. FVR system performs the authentication function with the finger. vein recognition. Every time when #hgaisgrto

use the system, the finger vein of will be scanned and comparison will be done.
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Finger vein recognition is very effiéace when compared with pattern recognition, pin number security the other type of
Biometric[1] security methods like finger print security, palm print security, image scanning and some recognition te¢hfiRjues
system uses the vein scanning. As it latel to the biological factor, it is very difficult to change the vein information of a user. So,
this system can provide more security[3] than any other security level. In this FVR system, we are focusing on high] seiturity[
RFID technology. Initidl each and every user will be given with one RFID secret card. This will make an effective initial
communication between the user and the device. This technique will make the device to extract the user informatioreframyits m

e ——————— =

Figure 1 will illustrats this feature.

Figure 1: FVRST Active secret card section

In FVR system, the RFID module is used to collect the user date base. With this system, an unique code will be gesachted for
and every user for storing the finger vein[9] details insterver. Here an active RFID technology is used for creating the secret signal.
The encoded signal will be continuously transmitted by the card if it is in on state. This RFID will reduce the complexitpade
acquisition module. As the RFID have arique signal it can store only one vein information. So authentication and identification
will become soon. Because of these features the FVRS will be a faster recognition system.

Figure 2: FVRST ATM Recognition unit
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In this section, RF receiver moduseattached with the embedded control unit. This unit receives the secret digital data from
the card and it will be given to the controller. In the FVRS recognition unit , vein images will be stored in the imiagesacqu
module. If RF receiver receisany digital code, then automatically code verification will be done inside the embedded control unit. If
the code is matched then an asynchronous command will be given to the image acquisition[10] module. Then the vein image
comparison will be done instdthe processor. If the image is matched then automatically the device will go to its working state.

To this ECU further we have interfaced a GSM module. With this module we can develop the password system. When an
access has been there means autonfigtézaintimation will be given to the controlling authority. The unit will send a password with
this intimation. It will make a very effective security to the user. This password will be working for one time. aydhpeffective
authentication preess. This mobile GSM communication module will not only send the intimation for authorise but also for
unauthorised.

DESIGN AND IMPLEMENT ATION

This project is implemented in an effective way to improve the security. Initially an active RF methodts prestitle a
basic security and to initialize the communication between the FVRS mobile device and the user. For a user singleecard will b
provided. This card contains a digital data which will acts as a key to the image recognition unit. ThHerRM&RIS recognition unit
first checks the address bits from the transmitter section. If address is matched then the corresponding data sigaatedlitbehe
controller unit. Through this method identification of the user will be implemented effectivalyti controller unit will send a
signal to the image acquisition unit to open the data base vein detail.

|l mage acquisition unit wild.l process the userb6s vein in
processing techniques. iFan easy identification alert system is also embedded in this unit. If any mismatch is found then
automatically the ECU will alert the entire system continuously. At the same time intimation will be given to the usgrs secur
number. This intimation iscenmon for authentication. If anything happens in the FYR®bile recognition unit, then the
corresponding result will be transferred to the security number without any delay. If the vein image is matched in the image
acquisition module then, a secretpasrd will be send to the security number of the user. The user should enter the particular
password for further accessing. This will bring more security to the user.

OVERVIEW OF THE FVRS UNIT

The FVRSI Mobile unit has the following important module 8en. Those are radio frequency identification system, image
acquisition module, embedded main board, and human machine communication module. These sections which will play the import
role.

In the existing method, there is a long list of availablengitsic patterns[8], and many such systems have been developed
and implemented, including those for the face, iris, fingerprint, palmprint, hand shape, voice, signature, and gaitaNdimgtktsis
great and increasing variety of biometrics patternfiometric has yet been developed that is perfectly reliable or secure. For
example, fingerprints and palm prints are usually frayed; voice, signatures, hand shapes and iris images are easiteforged; f
recognition can be made difficult by occlusionsamdiifts and biometrics, such as fingerprints and iris and face recognition, are
susceptible to spoofing attacks, that is, the biometric identifiers can be copied and used to create artefacts that caangecei
currently available biometric devices.

In this Proposed FVRSMobile recognition unit, Finger vein[6] recognition unit is used. The firvgén is a promising
biometric pattern for personal identification in terms of its security and convenience. The vein is hidden inside thetibadgstly
invisible to human eyes, so it is difficult to forge or steal. Theingasive and contactless capture of finrgeins ensures both
convenience and hygiene for the user, and is thus more acceptable. Thedingettern[7] can only be taken from eelibody.
Therefore, it is a natural and convincing proof that the subject whose-fieigeis successfully captured is alive.

SYSTEM HARDWARE
ARM Processor:

The ARMY7 family includes the ARM7TDMI, ARM7TDMS, ARM720T, and ARM7ES$ processors. The ARM7TDM
core is the i ndus-birepmniBeddedRSE micraprodessbrsolutios. @dtimided for cost and {sewsitive
applications, the ARM7TDMI solution provides the low power consumption, small size, and high performance needed in portable,
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embelded applications. The ARM7TDMI core uses a tkstge pipeline to increase the flow of instructions to the processor. This
allows multiple simultaneous operations to take place and continuous operation of the processing and memory systems. As the
processr is having a high speed it is easy to make the communication between the RF module and the Image acquisition module

Operating modes
The ARM7TDMI core has seven modes of operation:

U User mode is the usual program execution state

U Interrupt (IRQ) mode is used for general purpose interrupt handling
U Supervisor mode is a protected mode for the operating system

U Abort mode is entered after a data or instruction pre fetch abort.
The interrupt setting of ARM supports the DHLS to resoto the interrupt coming from the server section.

Interrupt controller

The Vectored Interrupt Controller (VIC) accepts all of the interrupt request inputs from the home server section and
categorizes them as Fast Interrupt Request (FIQ), vectoredupttRequest (IRQ), and narectored IRQ as defined by
programmable settings. These interrupt settings will give aquick response to the RF decoder. So that address vetitieatiery wil
faster and signal for image processing will be given to the iraeg@isition module.

Wireless communication:
RF communication:

Radio Frequency any frequency within the electromagnetic spectrum associated with radio wave propagation. When an RI
current is supplied to an antenna, an electromagnetic field is cthatdten is able to propagate through space. Many wireless
technologies are based on RF field propagation

Transmitter:

The TWS434 extremely small, and are excellent for applications requiring-simaye RF remote control§he TWS-434
modules do notnicorporate internal encoding. If simple control or status signals such as button presses or switch closures want
send, consider using an encoder and decoder IC set that takes care of all encoding, error checking, and decoding functions

The transmitteoutput is up to 8mW at 433.92MHz with a range of approximately 400 foot (open area) outddorss,
the range is approximately 200 foot, and will go through most walls.

Figure 3: RF Transmitter

RF receiver:
RWS-434: The receiver also operatesA®3.92MHz, and has a sensitivity of 3udhe WS434 receiver operates from 4.5 to
5.5 voltsDC, and has both linear and digital outputs.
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A 0 volt to Vcc data output is available on pins. This output is normally used to drive a digital decoder IC or a
micopr ocessor which is performing the data decoding. The re
instances, when no carrier is present the output will remain low.

TheRWS434modules do not incorporate internal decoding. If waunt to receive Simple control or status signals such as
button presses or switch closes, you can use the encoder and decoder IC set described above. Decoders with moméradry and latc
outputs are available

Figure 4: RF receiver

GSM

A GSM modem is avireless modem that works with a GSM wireless netw@ikbal system for mobile communication
(GSM) is a globally accepted standard for digital cellular communication. GSM is the name of a standardization grobpdestablis
1982 to create a common Eurapemobile telephone standard that would formulate specifications forEuypapean mobile cellular
radio system operating at 900 MHz

GSM provides recommendations, not requirements. The GSM specifications define the functions and interface requiremen
in detail but do not address the hardware. The reason for this is to limit the designers as little as possible but siillpossiale
for the operators to buy equipment from different suppliers. The GSM network is divided into three major systmitchihg
system (SS), the base station system (BSS), and the operation and support system (OSS). The basic GSM network elewrents are -
in belowfigure.

Base System Substation

i
Message 5
& = Intelligent
i Network

Network Management Substation

Figure 5: GSM network Topology

GSM modems support an extended set of AT commands. ERessaled AT commands are defined in the GSM standards.
With the extended AT commands, you can do things like:
Reading, writing and deleting SMS messages.
Sending SMS messages.
Monitoring the signal strength.
Monitoring the charging status and charge |®fehe battery.
Reading, writing and searching phone book entries.

X X X X X

Sending the message :
To send the SMS message, type the following command:
AT+CMGS="+31638740161" <ENTER>
Replace the above phone number with your own cell phone number. The moderspoiild evith:
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> (Response from the modem)
You can now type the message text and send the message using the <(ZPRtey combination:
Hello World ! <CTRL-Z>
Here CTRL:Z is keyword for sending an sms through the mobile device.After some seconds thewilbdespond with
the message ID of the message, indicating that the message was sent correctly:
+CMGS: 62

IMAGE AQUISTION

A color modelis an abstract mathematical model descriltirgwaycolorscan be represented @plesof numbers, typically
as three or four valuelor componentge.g.RGBandCMYK are color models). However, a color model with no associated
mapping function to aabsolute color spaisea more or less arbitrary color system with no connection to any globally understood
system of color interpretation.

Adding a certain mappinfynction between the color model and a certain reference color space results in a definite
"footprint” within the reference color space. This "footprint” is known @araut and, in combination ith the color model, defines a
newcolor space For exampleAdobe RGBandRGB aretwo differentabsolute color spaceloth based on the RGB model.

In the most generic sense of the definition above, color spaces can be defined without tlaecok® ofiodel. These spaces,
such ag’antoneare in effect a given set of names or numbers which are defined by the existence of a corresponding set of physica
color swatches. This articleduses on the mathematical model concept.

RECOGNITION

Applications range from tasks such as industriathine visiorsystems which, say, inspect bottles speeding by on a
production line, to research into artificial intelligence and computers or robots that can comprehend the world arotihd them.
computer vision and machine vision fields have significant overlap. Computer vision covers the core technology of antageated i
analysis which is used in many fields. Machine vision usually refers to a process of combining automated image anatiigis with
methods[12] and technologies to provide automated inspection and robot guidance in industrial applications.

As a scientific discipline, computer vision is concerned with the theory behind artificial systems that extract information
from images. The image data can take many forms, such as video sequences, views from multiple cameras[tdimansiotiial

Cata ba=e=

Firgzr ve ininput - Recognition

Recognition

Frocass

(nln!

dak from a medical scanner.

Figure 6 : FVRS image process method

WAVELET ANALYSIS
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The discrete wavelet transform (DWT) was developed to apply the wavelet transform to the digital world. Filter banks are
used to approximate the behaviour of the continuwauselet transform. The signal is decomposed with a-pags filter and a low
pass filter. The coefficients of these filters are computed using mathematical analysis and made available to you.

Decomposition
Where
x  LPd: Low Pass Decomposition Filter
x  HPd: High Pass Decoropition Filter
x  LPr: Low Pass Reconstruction Filter
x  HPr: High Pass Reconstruction Filter

HAAR WAVELET ANALYSI S

In mathematics, thelaar waveletis a sequence of rescaled "squsinaped" functions which together formvaveletfamily
or basis. Wavelet analysis is similarRourier analysiin that it allows a target function avan interval to be represented in terms of
anorthonormafunction basis. The Haar sequence is now recognised as the first known wavelet basis and extensively used as a
teaching exanip.

DESIGN FLOW

The flow diagram of FVRSMobile unit is given below. It shows all the step by step function of finger vein
recognition system. Initially the device will wait for an RF signal from the user to activate the communication between tt
embedied control unit and the image acquisition unit. Then the finger vein image of the user will be compared with the
unigue data base image. Then the authentication result will be send to the security number of the user.

Firstly initialize the image from #hdata base through the matlab then the image is resize t01/3 size for low noise
image and go for histogram for the enhancement of the image and compare the image with user and database, if imag
not compared then security number is get to the mobilmage is compared then security number is get to the mobile
through voice alert. According to the security number

The transaction of ATM is opened according to Bank name &Pin Number. After entering the pin number the transactior
is being processed.
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Initialize the processor

Wait for RF sigral and

RF=igral

Imags acquisition

Firmaruw=in
COMmpdnisan

SMS to =2curity numbsr

Figure 3: Flow diagram of FVRS

CONCLUSION

Security is becoming essential in all kind of application. This project is implemented in a way to improve the securidyslthe|
finger-vein is a promising biometric pattern for personal identification in terms of its security and conveniendbe #so is
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hidden inside the body and is mostly invisible to human eyes, so it is difficult to forge or steal. fiheasore and contactless
capture of fingeweins ensures both convenience and hygiene for the user, and is thus more acceptabsgorthigsmore hopeful
in improving the security level.
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Abstractd Rainfall data was collected for last five years including 2012 up to September in Tadepalli mandal Guntur district
Andhrapradesh. The watershed is located in a geographical area between 16.4667°N latitudes and 80.6000°E longitutidk. The rair
data was collected from the nearby rain gauge which is located in an area of 61.5 sq4@N B€®od was used to calculate

rainfall runoff using multiple linear regressions. In SCR method different parameters like soil information, rainfall, storm duration,
soil texture, type & amount of vegetation cover and conservation practices were considered. Based on the safiaiabsfgiven

area falls under group C. Then the runoff is computed for different areas, namely barren land, industrial anepaguétulture,
agricultural, forest and hilly areas. IHBFLISS IV data was used to study the land use/land coverpattd adepalli Mandal. The

land use/land cover patterns were visually interpreted and digitized using ERDAS IMAGINE software. The study observed that
agriculture area (46.72%) is dominant in Tadepalli Mandal. The raster data is processed in ERDASefedegeed and then

LU/LC map, drainage map, contour map, DEM (digital elevation model) is generated in GIS. Estimated runoff usiity&REL

is computed with runoff, simulated and actual rainfall data. In years 2008, 2009, 2010, 2011, 2012. IggssheskElation

(r*=0.76 ) has been bound between observed and computed runoff.

Keywordss Watershed, Land use/land cover , SCIS, RRL, Runoff, Rainfall runoff modelling, DEM, ERDAS.
INTRODUCTION

NDI A has only 4% ofwittthe 1864 lod 6 svofrd eldswagptogprul ati on and 10%

329Mha,47% is cultivated, 23% forest,7% ramricultural use area,23% waste land. So the use of available water should be done
efficiently to meneotder tohhave gtamatp Ideadokavaitable water runoff is to be computed. Hydrological
modeling is a powerful technique of hydrologic system investigation for both the research hydrologists and the praaicing wa
resources engineers involved in the pliag and development of integrated approach for management of water resources.

Hydrologic models are symbolic or mathematical representation of known or assumed functions expressing the various aafmponen
a hydrologic cycleLe Bao Trung used Soil and \Ater Assessment Tool (SWAT) distributed parameter model for the simulation of
runoff and tested on daily and monthly basis for estimating surface runoff and sediment yield for small watershed.-amafffall
model is a mathematical model describing thlfall - runoff relations of a catchment area, drainage basin or watershed. More
precisely, it produces the surface runoff hydrograph as a response to a rainfall hydrograph as input. In other words|, the mq
calculates the conversion of rainfall intonaff. A rainfall runoff model can be really helpful to the present work in the case of
calculating discharge from a basin. The transformation of rainfall into runoff over a catchment is known to be very comple
hydrological phenomenon, as this processdhlii nonlinear, timevarying and spatially distributed. Over the years researchers have
developed many models to simulate this process. Based on the problem statement and on the complexities involved, these mode
categorized as empirical, blablox, conceptual or physicaHpased distributed models. Physically based distributed models are very
complex and required too many data and tedious for the application purpose.

Computer simulation of catchment water balance for estimating runoff from rdia@h in the early 196@Boughton, 2005p It is

now the major technology for management of water resources and for hydrological design work, and many different models
available for use. It is a common adage that, if given good quality data, any of the modern water balance models wdllgiaditgo
results, but none will give good results with poor quality data. In other words, the results from-raidillmodelling are more
dependent on the quality of the input data than on the model. There is evidence for this in at least two dedjog soidies
undertaken in AustralidNathan and McMahon (1990a, b)calibrated the SFB model on 168 catchments, 25%ikkrarea, in south
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eastern mainland Australia. Rainfall data for the study were provided by the Bureau of Meteorology and rubgfttumtaain
stream flow measuring authorities in New South Wales and Victoria. The model was found to be satisfactory in these wor
660verall, it is concluded that the SFB model i sible todchiese a |
an acceptable calibration6é. The data were comment edtionpn i
less than 0.6 or (overall difference between observed and simulated flow volumes) greater thanG10%adyetgerpoor to be
considered acceptable and are of little practical benefit; approximately 37% of the calibrations undertaken fall inegdnis ca
These poor calibration results were generally associated with catchments in which the water bathéeros prfer that the rainfall
and evaporation data were not representative of catchment

The quality of more than ortlird of data in this study was too poor to be useable. This is not a criticism of the authorities providing
the data. It ses to demonstrate how difficult it is to get input data of sufficient quality to be able to model the water balance c
catchment areas.

RESEARCH SIGNIFICANCE

I ndia has 2% of worl dés | and, 4% of f r e dotal geogréphical, ared dd 329Mhd, p
the land use reported for different purposes has been 47% for cultivation, 23% for forests, 7%afmi nea and 23% as unutilized.
The percapita land availability 50 years back was 0.9 ha and it could be only . 2@’i®ilnorder to meet the consequences, there is
an urgent need for the optimal utilization of the rain water available. In this direction, raimfadff model will help in knowing the
amount of runoff so that the alternate cropping pattern can bestegdor the available water.

OBJECTIVES
The scope and objectives of the present project are:

To delineate Tadepalli mandal and extraction of land use/land cover using RS & GIS

To determine runoff potential in Tadepalli mandal using SCS method.

Compute unoff model using SCEN.

To develop and test the performance of Stmodels for simulation of runoff at Tadepalli mandal.

cC.

TADEPALL! MANDA

rmreia et

Fig: 1 Location map
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Study Area

Tadepalli mandal is situated in th6.4667°N latitudes and 80.6000°E longitudes.It is having a total geographical area of 11000 ha,oL
of which the total cultivated area is 3300 ha. It consists of 12 villages namely

Tadepalli
Undavalli
Penumaka
Krishnanagar
Vaddeswaram
Kolanukonda
Ippatnam
Mellampudi
Kunchanpalli
Pratur

. Gudimenda

. Chirravuru
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Fig: 2 Imagery of the study area
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SCSCN METHOD OF ESTIMATING RUNOFF VOLUME

SCSCN method developed by Soil Conservation Services (SCS) of USA in 1969 is a simple, predictablel@ambrataptual
method for estimation of direct runoff depth based on storm rainfall depth. It relies on only one parameter, CN. Queentelii
established method, having been widely accepted for use in USA and many other countries. The tetailstbbtl are described in

the section. The SGEN method is based on the water balance equation and two fundamental hypotheses. The first hypothe
equates the ratio of the amount of direct surface runoff Q to the total rainfall P (or maximum paigatal t® the runoff) with the

ratio of the amount of infiltration Fc amount of the potential maximum retention S. The second to the potential hypatiesdisere
initial abstraction la maximum retention. Thus, the ST¥method consisted of the follawg equations

(a) Water balance equation:

Proportional equality P = la + Fc + Q ¢é
Hypot hesi s Q/ (P 1T la ) = Fc IS
I-S hypot hes..s.....l.a..=..&3p

Where,

P is the total rainfall, la the initial abstraction, Fc the cumulative infiltration excluding la, Q the direct runoff,pStehgal
maxi mum retention or infiltranti o;mn agedolao gihce anredyicolnianma tpiaa afr

Solving equation (2)
Q = (P 1 la )2 /(P 1 la + S)
Q = (P 1 &S8)2 /(P 1T (& 1T1)S) 6.

The relation between la and S was developed by analyzingitfall and runoff data from experimental small watersheds and is
expressed as la=0.2S. Combining the water balance equation and proportional equality hypothesisC MenStb8d is represented
as

Q = (P 1T 0.28)2 /(P.® 0.8s) ¢é.

The potential maximum retention storage S of watershed is related to a CN, which is a function of land use, land tsedttyeats,
and antecedent moisture condition of watershed. The CN is dimensionless and its value varies from 0 to-YaQd lirer8m can
be obtained from CN by using the relationship

S = (25400 /CN) 1 254 666666666.6(7)

Estimation of mean rainfall over the basin

The daily rainfall data for raining month®éy, June, July, August, and Septemhmfrjhe yearwere used to estimate daily runoff.
The four years (2008, 2009, 2010, 2012) daily rainfall data of two rain gauge station was used to estimate runoff. dingerain g
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represent only point sampling of the areal distribution of rainfall but rainfall oveatieement is never uniform. Therefore to identify
which rain gauge stations contribute to mean annual rainfall over the entire Buckingham canal a Thesien polygon methid was u
The ArcGIS software was used to develop polygon and to calculate the grelygdns for more accuracy. The Thiessen weightage
for each raingauge station was calculated and used to calculate mean areal rainfall over the area. The statistic ofygbastn p
buchingam cannel basin. It was observed that tadepalli raingauige $tas most influence in the basin followed by tadepalli. The

raingauge station tadepalli has least influence in the basin. Thesien polygon statistic of Buckingham canal

Curve Number map

Curve number is the governing factor, which predominantly affectuheff amount which flows over the land after satisfying all
loses. Although curve number itself having no physical meaning but also plays an important role in defining hydrologiss. resp
Curve number varies from O to 100. Zero curve number desdfieeBydrological response only with infiltration. All the rainfall
water will infiltrate to become subsurface flow. Whereas 100 curve number describes the hydrological responses ofiow. iAfiltra

the rainfall water will flow as surface flow as sadl in saturation limit that happens in continuous rainfall events. As 100 curve
number is given to water bodies. CN values lies betwetd00contribute the flow in both forms. As soon as CN is increased, runoff
from that watershed will also increase. Apleined earlier CN is derived from Land use/Land cover classification and hydrological
soil group the land use coverage and soil coverage were mesgegUNION command of AreGIS software Using ARGGIS
software total 78 polygons were developed. All éhpslygons having a particular land use and a hydrologic soil group and then curve
numbers were assigned to these polygons. Thus a curve number coverage was generated in which different polygons had diff
curve number values. The pictorial presentattdnCN for various land cover and Hydrological soil group is presespedial

distribution of Curve Number of Buckingham canal

Estimation of Runoff

The distributed CN technique was used to estimate runoff for Buckingham Aanaitial abstraction () of 0.2S was used, where S

is the maximum potential retentiatiscussed in sectiofhe CN value for each polygon was used to calculate maximum potential
retention S for each polygon by using Equation 3.11. Then runoff of each polygon was estimatee knéth tf Equation The daily
runoff of all raining month#/ay, June, July, August, September were estimated for 4 year period,220882010,2011,2012) using
daily rainfall data of these months. The daily runoff was converted into monthly rainefgraphical representations of monthly
runoff potential for years (2008, 2009, 2010, 2011, and 2012) were presented in respectively.The spatial distributfodeyttumo

wet year, dry year and normal year is presented in the respectively.

Land Use/ Land Cover Classification

Indian Remote Sensing satellite digital image with specifications described under section were classified using makhooch like
classifier. The classified images of Buckingham canal are presented The graphical repmesenfatiU/LC statistics of
theBuckingham canal are also given whereas tabular form is displayed in which shows comparative analysis of landatarers vari
in basin.As seen fromit was found that the Buckingham canal comprises of eight different typélsfHowever, the major land

use is agriculture (64.72%) followed by Plantation (19.44%). Other LU/LCs comprising of water bodies, barren land, resgerve fo
hilly areas, aquaculture and settlement account for about 16% of the total area of theedialdretbasin has 5.51 % barren land,
4.55 % hilly areas,1.58% reserved forest, 0.82 % water tanks and aquaculture is also present in that area (0.26 %)nBackihgha
3.12 % area is covered by settlement.
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Data Input and Software Used

To achieve the above objectives, daily precipitation and runoff data for period of ten years (1998,2009,2010,2011,2043), soil
topographic maps and satellite imagery of the study area are colE&BAS IMAGINE 8.5 and ARC GIS 9.2 software packages
were used for analyzing the data. MATLAB 2009a was used to run the code which was developed to find optimized AWBM model.

The Survey of India toposheets covering the study area were scanned, rectifiggitened for elevation contours, drainage network,
and prominent land cover using AR®S software. The river basin was divided imdécro-units (micro basins) using AfSwat
software.All geomorphologic parameters like canal parameters were extrasiegl ArcGIS. The IRS satellite images for the year
2010 were classified using supervised classification (after several ground truth verifications) withmaximum likelihdazhtitessi
algorithm in ERDAS IMAGINE software.

Land Use/ Land Cover Classifiation

Indian Remote Sensing satellite digital image with specifications described under section were classified using maxinoaah likel
classifier. The classified images of Buckingham canal are presented. The graphical representations of LU/LC oftdtistics
Buckingham canal are also given whereas tabular form is displayed in which shows comparative analysis of land coveris variatio
basin.As seen from it was found that the Buckingham canal comprises of eight different types of LU/LC. Howevejorthancha

use is agriculture (64.72%) followed by Plantation (19.44%). Other LU/LCs comprising of water bodies, barren land, resgrve fo
hilly areas, aquaculture and settlement account for about 16% of the total area of the watershed. The basit tesrBrbland,

4.55 % hilly areas, 1.58% reserved forest, 0.82 % water tanks and aquaculture is also present in that area (0.26 %amRaciahgh
3.12 % area is covered by settlement.
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Table: 1 Land use/Land cover classification statistic of Buclangbanal

Land
| )|

classes
Barren Land 3.388 5.51
Settlement 1.91 3.12
Water Tanks 0.504 0.82
Agriculture 39.802 64.72
Hilly Area 2.79 4.55
Plantation 11.95 19.44
RFe;ZrS‘;e 0.9717 1.58
Aquaculture 0.159 0.26
Total 61.466 100

0.9717 3.388

®m Barren Land

0.159 1.91 0.504

B Settlement
m Water Tanks
2.79
H Agriculture
m Hilly Area

m Plantation

Reserve Fores

Aquaculture

Fig: 4 Land use/ land cover statistics of tadepalli watershed and its sub watersheds
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Spatial and Temporal Variation in Rainfall

Daily rainfall data was collected from one rain gauge station of Buckingham canal for a period of 2008, 2009,2010,2011,20:
Graphically these data were represented as plots of magnitude vs chronological time in the form of a bar diagram Nedfoobser

the Figure that rainfall varies with respect to space and time in the Buckingham canal. Based on this plots we caf ramaigiss o

of a time period in the area and can provide the information of average annual rainfall of that time periodjonfofnaget years,

dry years and normal years. The average annual rainfall calculated and present with bar diagram, as horizontal line

The years which were above than average annual rainfall are the wet years.25 % departure from the average ahwaal aisofal
calculated and presented with bar diagram, as horizontal line shown in. The years which were below than 25 % depahntre from
average annual rainfall are the dry years. The years which were in between average annual rainfall and 25 %rdepénture
average annual rainfall were classified as normal years. Based on the analysis of rainfalls2008, 2009,2010,2011,20d§ arebe s
the year 2010 was characterized as the 6wet yandall the year 2088 s €
as the o6dry yeard because the rainfall at most of theéwyear st a
2009.2011 as the 6énor mal year 6 because infal only ank $tatiam havef rainfak s

less than average annual rainfall but more than 25 % departure from the average annual rainfall.

Graphically representation of mean monthly rainfall vs months provides the information about the rainy months ofthergdéare,

Mean monthly rainfall of each month was calculated for year 2008,2009,2010,2011,2012and bar diagram of mean montidy rainfal
months was plotted as shown identify rainy months of the year. It was observed from the that only six montBsn@lalyly,
August, September and October) are the raining months of the year and able to produce considerable amount of rueaff in the ar

Data Input and Software Used

To achieve the above objectives, daily precipitation and runoff data for period yéaes (2008, 2009, 2010, 2011, and 2012), soil
data, topographic maps and satellite imagery of the study area are collected. ERDAS IMAGINE 8.5 and ARC GIS 9.2 softwze
packages were used for analyzing the data. MATLAB 2009a was used to run the codeashileveloped to find optimized AWBM
model.

The Survey of India toposheets covering the study area were scanned, rectified and digitized for elevation contoursetivaitkage
and prominent land cover using AR®&S software. The river basin was died intomicro-units (micro basins) using AfSwat
software.All geomorphologic parameters like canal parameters were extracted usi@3réhe IRS satellite images for the year
2010 were classified using supervised classification (after several grotimderifications) with maximum likelihood classification
algorithm in ERDAS IMAGINE software.
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Table: 2 Average, Observed and RRL values for years 2008, 2009, 2010, 2011, 2012.

JAN FEBMAR APRMAY JUN JUL AUG SEPOCTNOV DEC

Month 2008 | 2009 208002011 | 2012 | Average| Observed] RRL
January 4.2 0 0 0 0 4.2 0 0
February 0 0 0 36.4 0 36.4 59 0
March 0 0 0 0 3.6 3.6 15 25
April 7.4 0 13 35.4 5.8 61.6 60 0
May 0 104.8 | 2922 | 108 15.4 423.2 189| 257.89
June 90.6 5.6 97.6 96.6 | 112.2 402.6 19 122
July 221.84 | 122.8 | 423.8 | 327.2 | 240.6 | 1336.24 210/ 191.568
August 170.8 | 2352 | 468.2 | 290.6 150 1314.8 370 366.912
September| 159.8 | 215.4 | 300.2 | 18.2 300 993.6 370/ 336.024
October 179 64 193.8 | 56.4 79 572.2 79| 99.84
November | 33.8 | 1458 | 84.8 0 100 364.4 400 | 227.448
December 0 0 103 2.4 0 105.4 97 0
450
400
350

s 300
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O
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. Results and Discussion:
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Fig: 6 Observed (OBS) Runoff, RRL Runoff, and SCS/Calculated Runoff

1. The average monthly rainfall calculated was more for months may, June, July, August, September.
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2. The Observed rainfall was more in months Julguest, September and November.

3. The year 2010 is the wet year compared to all five years.

4. 2009, 2011 had the least rainfall compared to all the years.

5. The RRL values were more in the months May, July, August, September and November.

Conclusion

1. Based on th annual rainfall analysis at one rain gauge station of the study area for period
2008, 2009, 2010, 2011, 2012 , the year 2010 can be ch:
yearsdé6 and the year 2012 as the o6nor mal year 0.
Based on the ean monthly rainfall analysis at one rain gauge station of the study area for period
2008,2009,2010,2011,2012 , the months May, June, July, August, September and October are characterized as

raining months of the year.
Future scope

The estimation ofunoff can be calculated by using RRL and SCH methods for different areas and by further detailed process
by using different methods.
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Abstractd Cargo terminals are as one of the main components of road transport system that by which we can provide services
facilities to the drivers and the fleet of transportation, centralized and coherent, and so we can make policy, cortaa, and
necessary control and supervision the system of road transportation.

One of the main problems in the transport sector of kology e h & Boyer Ahmadbés province i
loading of the goods in urban areas that it caused to increase the number of accidents, environmental pollution ahdiowjsedol

so on. It also undermines the possibility of supgovi on their activities. Considering the present situation, organizing the
transportation of goods was a necessity, that as cargo terminals localization in the province of Kohgiloyeh & Boyer Abmad we
studied.

Methods used to locate cargo terminals agianal planning techniques including, spatial analyses of land use and traffic flow
analysis in the major roads. Geographical Information Systems (GIS) is used to visualize the results clearly. The fineiabewveaf
mentioned techniques in totally gathe priority of construction of the cargo terminals to the roads of \Bahgamaidan weighing

40, Yasujsamirom weighing 36, Dogonbad&ehbahan weighing 28, DogonbaeBabamaidan weighing 27, Dogonbaean
Behbahan weighing 25, and Yasigpidan weighing®, respectively.

According to the research findings and the multipliadday o
terminal in each territory, places suitable for construction of the cargo terminals were selected rigsipeBiyer Ahmad territory,

the 1520 km of YasujBabamaidan road, in Gachsaran territory, centered 5 kilometer of DogorBelbahan road, and in
kohgiloyeh territory, the beginning of Dehdagghbahan road.

Keywordss Goods transportation, cargerminals, locating, GIS, regional planning, spatial analysis, kohgiloyeh & Boyer Ahmad
province

INTRODUCTION
Road transportation due to its special characteristics, is known as a common mode of transportation in different abimtrigs an

countryi.e | r an. itdéds as most popular mode for transport goods
transportation system in order to increase efficiency and improve performance of it. Increasing the efficiency of roadticansp

system rquires coordinated development of all its components and subsets including fleet transportation, drivers, road network, roe
facilities, terminals, etc. [5, 10]. Accordingly proper locating and then construction of cargo terminals as one ofithpartast
components and infrastructures of road transportation is a necessity that through which we can provide services aal aeilitie
drivers and the fleet of transportation, centralized and coherent, and so by which make policy, conduct and sayeoetesand

supervision the system of road transportation [2, 6]. In this regard in Kohgiloyeh & boyerahmad province, organizing goods
34
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transportation was a necessity that as locating cargo terminals in Kohgiloyeh & boyerahmad province has be&elaiilepan

appropriate location for the project is very important. This requires extensive investment in projects that have bepsitmerg’se
In other words, incorrect locating of a project it means-ogtimal use of investment and waste ofdjrmanpower, investment and
resources and ultimately inefficiency of the project. Since the construction of cargo terminals require large investmenaadhou

reaching to the expected goals at first degree is subject to its correct location, locatibg parormed with high accuracy [8].

RESEARCH METHODOLOGY

In this study to locate cargo terminals in the province of Kohgiloyeh & Boyer Ahmad we used the techniques of spasabfinalysi
land use and traffic flow analysis in the major roads thatas commonly used for regional planning [1]. Geographical Information

Systems (GIS) is used to visualize the results clearly [3].

A.  Spatial Analysis Of Land Uses At Regional Level

In this method, variables and indicators that could help us to locate eamgoals in the province of Kohgiloyeh & Boyer Ahmad,
analytically were reviewed and analyzed that included: urban and rural centers of excellence (in terms of populatiomagjawth),
centers of activity (agriculture, industry, mining, services), redideeelopment roads, industrial poles, agricultural poles, and

transportation road networks [1].

B.  Traffic Flow Analysis

In this method by surveying the traffic flow (with an emphasis on freight vehicles) on the road network of the provieceomjce
devices that were installed in the road surface, can determine the priority of roads for construction of the cargo 4¢rinirlais |
study the results of the traffic flow for the year of 2009 has been used to analyzing the traffic flows of the roads.

STUDY AREA
The study area for this research is Kohgiloyeh & Boyer Ahmad province, a relatively small province in the southwestaflran.

length of road network of this province including highways, main roads, secondary roads, gravel roads, evatst(etcluding the

urban roads) is 2373 kilometer (see figure 1).
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Kohgilouyeh & Boyer Ahmad Road Network
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Figurel: Map showing a) Boundary of the study area i.e. Kohgilouyeh & Boyer Ahmad provnace b) Road network of the study

area

Maps collected from different sources. Atlasldn road network collected from RMTO (Road Maintenance & Transportation
Organization of Iran), scanned, Georeferenced, and used as a base map for digitizing the road network. Digitizatidrasfdaaels

in Google earth based on Iran atlas of road netwigitized maps are exported to ArcGIS 10.1 and the format is converted to shape
file (.shp).

RESULTS AND DISCUSSION

According to the methods used for locating, the use of spatial analysis technique and traffic flow analysis technibpgirthe fo

results were obtained:

A.  Spatial Analysis Of The Uses At Regional Level
Urban And Rural Centers Of Excellence
From view point of the population growth in urban areas, most growth concentration has been placed in eastern andggmshern re
of the province, Wich in the meantime up to 2000 the greatest growth in urban areas occurred in the South, East and so in the
provincial capital. Generally the cities Yasuj, Dogonbadan, and Dehdasht have a high potential of population growthvienem the

point of populaibn growth in rural areas, most concentration has been placed in the East, North and West of the province [9].

Major Activity Centers

Agricultural Centers
Major agricultural areas of the province have been developed in South and West of the Province (crops) and the North and East
(garden products) that of which in the south of the province, lishter plain in Gachsaran territory and in the east@ftpunisharea

of Sisakht(capital of Dena territory) near Yasuj city can be mentioned [9].

Industrial and Manufacturing Centers

36



International Jour nal Engineering Researchand General Science Volume 1, Issue LAugust 2013
ISSN 2091-2730

From view point of industrial activities and industrial Estates, the most concentration of industries has placed ity asujttiof
and in the Yasuj Babamaidan road. After it the highest concentration of industries have settled in the Wesinifddagcity and
in the DogonbadanBehbahan road and after these two, the highest concentration of industries have placed in the West of dehdash
city and in the DehdashtShahreza road (in the continuation of Dehda&ghbahan road). Meanwhile, thergent factory of Yasu;
with the potential of daily production of 130 thousand tons of cement is located in the south of Yasuj city and in troeri2@én kf

Yasuj- Babamaidan road [12].

Mining Centers
Major mines in the province have been distridutethe East, South and West of the province. As rubble and limestone mines exist
in the East of Boyerahmad territory and gypsum mines exist in the South and West of Province i.e. Gachsaran and kohgilouyeh
territories [12].

Services

In context of Prener services in the province, Yasuj city (provincial capital) and then, Dogonbadan and Dehdasht cities as poles o

services and facilities are considered.

Ways of Development and Transportation

The main ways of development are YasBpbamaidan, Yagu sepidan, Yasuj samirom, DogonbadarBehbahan and Dehdasht
- Behbahan roads that all are important to transportation in the province.
With assigning a weight to each of the above criteria and assigning the maximum weight of 20 for each roanyitigeriediults
were obtained in relation to the major roads (Table 1).

Table 1: Results for spatial analysis of the uses at regional level

Criteria Urban and . , .
Agricultural Industrial | Mining . Total
rural centers off Services )
centers centers | centers Weight
Road excellence

Yasuj- Babamaidan 4 4 4 4 4 20
Yasuj- Sepidan 4 3 3 3 4 17
Yasuj- Samirom 4 3 3 4 4 18
DogonbadarBabamaidan 2 1 2 1 2 8
Dogonbadan Behbahan 2 3 2 2 2 11
Dehdasht Behbahan 3 2 2 4 1 12

B.  Traffic Flow Analysis In The Roads

Evaluation of traffic flow of freight vehicles in the roads of Kohgiloyeh & Boyer Ahmad province in 2009 and assigningtaaveig

each mentioned criteria in relation to major roads of the network, the following results were obtained [11](Table 2).

Table 2 Results for traffic flow analysis in the roads
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Criteria
Flow of freight vehicles(vehiclday) Weight

Road
Yasuj- Babamaidan 1666 20
Yasuj- Sepidan 655 8
Yasuj- Samirom 1519 18
Dogonbadan Babamaidan 1530 19
Dogonbadan Behbahan 1413 17
Dehdasht Behbahan 893 13

The results are summarized in the traffic flow analysis in the roads and spatial analysis of land use techniques,igatyeftine pr
construction of cargo terminals, respectively, to the YaBajpamaidan, YasujSamirom, DogonbadarBehbahan, Dogonbadan

Babamaidan, DehdashBehbahan and YasujSepidan roads as the results are shown in table 3.

Table 3: Results for spatial analysis of the land use and traffic flow analysis in theagettieit

Road Cumulative Weight
Yasuj- Babamaidan 40
Yasuj- Sepidan 25
Yasuj- Samirom 36
Dogonbadan Babamaidan 27
Dogonbadan Behbahan 28
Dehdasht Behbahan 25

CONCLUSION

According to the research findings and the multiplicity of goods transport companies in the province and the needé¢onbinidd a
in each territory, places suitable for the construction of cargo terminals are proposed as foll\agr(idppulationcenters
agricultural industrialandwaysof development and transportationgstlyended to the capitals of territories in the province i.e.
Yasuj DogonbadamndDehdashtSothe priority for construction otargoterminal is leading tthis cities (2) Among thecities
mentioned aboveith regard taall propertiesdescribecandthe share gprovinces territoriesof thenumberof goodstransport
companies anhstitutions thepriority for construction otargoterminal respectively, are in the roaldading to YasuyjDogonbadan
andDehdasht citieg(3) Since theestablishment afargoterminal usually consideretearthe entranceof citiesandindustrial centers
agricultural centersnanufacturing centemndtheroadswith high traffic flow (freightfleetflow), sothesite ofconstruction of

Y a s wcargbterminalat 20th kilometer of Yasuj- Babamaidamoad(nearbycement factory of Yas)jthe site for construction of
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Do g o n b aadgatermirslat 5" kilometer ofDogonbadan Behbahamoad(adjac e nt t o ¢ lndubtr@altdwi) andhteeh 6 s
site forconstruction oD e h d a cargdtefminalat the beginning dbehdasht Behbahan roadreproposed (see figures 2 ta 4)

Kohgilouyeh & Gy@nad Cé@mmmg =

.
/

‘Cango Termninals
hlarme

1: 70,000 = S

Figure 2: Map showing®lpriority for construction of cargo terminals in the study area i.e. Kohgilouyeh & Boyer Ahmad province

Iran
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Kohgilouyeh & Boyer Ahmad Cargo Terminals
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Figure 3: Map showing"2 priority for construction of cargo terminals in the study area i.e. Kohgilouyeh & Boyer Ahmad province

Iran
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Figure 4: Map showing 3 priority for construction of cargo terminals in the study area i.e. Kohgilouyeh & Boyer Ahmad province
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Construction of cargo terminals at these locations will cause the increment in efficiency of terminal, reduction aicesistéhie
urban areas due to find and loading of goods, increment in traffic safety in urban areas and better responsibilitysfuotitetiva
demand and finally transportation development in the province [3].
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Abstracta

A landfill is a facility which is designed for the safe disposal of solid wastes. The bottom liners and a top Covegnafiithare
considered as the most critical components. Penetration of Leachate in to the soil is the major problem in landfiligingor exi
landfills the main factor affecting the quality of liners/covers is its permeability which should not be greater thal? nfsei0
Alternative materials which can be used as liners are compacted ball clay, vitrified ceramic tiles, limestone slabs &hich he
permeability relatively less compared to compacted clay. The compacted ball clay in the form of tiles (green) hadeuhdawy
compaction which in turn reduces permeability and the thickness of the liners/covers. By reducing the thickness ofdinateunor

of municipal solid waste can be accommodated. Usage of alternative materials will reduce the overall tHidikeessystem by

about 4650cm

Index Term$ Municipal solid waste, Leachate, Liner/Cover, Permeability, porosity, compacted Ball clay tiles (green), Amendet
soil, Ceramic tile

INTRODUCTION

Solid waste may be defined as generation of undesirable substances which is left after they are used once. They cann
reused directly by the society for its welfare because some of them may be hazardous for human health [1]. At paeserg] the
generation is approximately 1.6 x°26n in India [2]Land filling has been the most common method of solid waste disposal [3].

The central problem in landfill disposal is leachate control and thickness of liners and covers. A salfacelfdedesign is
recommended for maintaining the dry state of solid hazardous wastes and for controlling leacBaiti#ofs] liner and top cover
plays very important role in reducing the leachate quantity [6].

PRESENTPRACTICES OF SOLID WASTE DISPOSAL

Various practices are Neengineered disposal which means open dumping. Land filling is disposal of waste with different liners an
finally with earth cover. Incineration is burning of solid waste. Pyrolysis is a form of incineration that chemiaathpdses organic
materials at high temperature in the absence of oxygen. Vermicomposting in which earthworms feed on the organic miiter prese
the solid waste and convert into casting. Composting is biodegradation of organic matter. Reuse & Recyelsig pfaterials.
Energy generation by subjected decomposing organic material to digestion [1].

ALTERNATIVE MATERIALS FOR LINER AND COVER

In recent years, geo membrane and geo synthetic clay liners have been used to improve the performanBetahkserliners
are vulnerable to accidental puncture and create a potential problem with interface shear between their surfaces. Hetecelapmpo
liners are preferred.

The different alternative possible materials are compacted bgll lehestone slabs, vitrified ceramic tiles, and compressed
ball clay blocks.
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METHODOLOGY

A. Sample collection
Sample of Dwaraka Tirumala ball clay occurring near Bhimadolu, West Godavari Dist, A.P, India is collected from M/S Venne
ceramic Indistries Ltd., Perikigudem, near Gudiwada Krishna Dist, A.P, India

B. Preparation of granulated ball clay powder

Ball clay ground in pot mill with 40% of water, for 3 minutes and the slurry is transferred into a Galvanized Iron (Ghisray.
slip is dried in a lab oven and the dried flakes are ground. 6% of water is sprinkled on the powder, mixed and mabeotegha?3 t
IS mesh to prepare granulated powder. This powder is tested for bulk density using a density bottle and the resultmaebig
1.

C. Preparation of ball clay tiles (green)
Granulated ball clay powder is pressed in a lab scale hydraulic press at a pressure of $6®kipterim the green tiléThese
tiles are subjected faesting of flexural strengthrgshrinkage, bulk density and the results are given in table

D. Testing of vitrified ceramic tiles

Samples of vitrified tiles of 300x300x10mm are collected from the market and subjected to testing of flexural strength, wat
absorption, cemical resistance in accordance with IS 15622. The results are tabulated and presented 8 Eabkber it is tested
for reactivity with lechate by keeping it in solid waste for 2 months and comparing with fresh sample.

E. Testing of Lime Stone
Lime stone is kept in solid waste for 2 months in order to test its reactivity with the lechate. The lime stone slabfis teste
flexural strength and water absorption. Test results are given in thettable

PROPOSEDDESIGN OF LINER
Based on the stly of various liners of existing landfill design is found to havewerall thickness is about 150cm.

A. Lining of Base and Sides
Over the sub soil amended soil is placed and compacted of thickness 20cm at a permeability’@h/éetOover tha
compacted ball clay blocks are placed of thickness 2cm after that granulated ball clay powder of thickness 20cm isnpletied the
clay powder is compacted. Vitrified ceramic tiles are arranged above the compacted granulated ball clay powder sfitfdicknes
over that granulated ball clay powder is placed and compacted to the thickness of 20cm and geo membrane is provided on it.
Secondary Leachate collection layer of thickness 30cm is provided. A secondary composite liner comprising of HDPE g
membrane of thick 0.15cm is provided above the drainage layer granulated ball clay is placed to the compacted thiakmess of 20
Primary a Leachate collection layer of thickness 30cm is placed. A primary composite liner comprising of a HDPE ge
membrane of thick 0.15cm is provided. Hereby considering the thickness of each layer the overall thickness for theipeopaied |
be 103cm.

30cm

VVVVVVVVVVVVVVVVVVVVVVVVVY

PROTECTIVE GEO TEXTILE LAYER
HDPE LAYER

HDPE LAYER
GRANULATED BALL CLAY K::clx 10" 7 cm}scc

_[ 1.8cm

30cm
vvvvvaEAKDETECTIONLAYERvvvvvvv
PYYVYVYVVVVVVIVUVVVVVVVYYYYYVYYYY pROTECTIVE GEO TEXTILE LAYER
20cm

VIT] D E ICTIL S

20cm GRAN'{mATED BALL CLAY K=<lx 108 7cm/sec 1.8cm

FOM'P:?CTEDIBALL FLAY TILES 1 _E
I
; 7

Liner design fig.1
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B. Cover System

Above the solid waste operational (transitional) layer of 30cm thick is placed a compacted amended soil of 40cm thick is Iz
above it. HDPE geo membrane of 0.15cm thick is placed beneath the drainage layer of 30cm. The top of the coved isignalose
vegetative layer of 60cm. Granulated spray powder of ball clay is placed as a daily cover over the cover system. &3 tihatt gass
produced in the landfill may not escape

This design can be used for both hazardous and municipal soliel puagbse.

RESULTSAND DISCUSSIONS

A. Granulated ball clay powder

Table1
S.no Parameter Results

1 Sieve size
20mesh 0.2-0.8% retained
44mesh 3.4-6.8% retained
52mesh 8.8-12.9%retained
60mesh 18.239.6%retained
80mesh 29.6-32.4%retained
120mesh 3.2-9.1% retained

-120 mesh -0.5% retained
2 bulk density 992 gmiit
B. Compressed Ball Clay Tile (gréen
Table2
S.no Parameter Results

1 Thickness 9.6mm

2 Flexural Strength 6.9kg/cm?2

3 Bulk Density 1.89g/cc

4 Dry Shrinkage 1.02%

S Moisture Content 5.00%

6 Porosity < 0.5%

Compressed Ball Clay Blocks fig.2 ‘
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Hydraulic press fig.3

C. Vitrified Ceramic Tile

Table3

S.no Parameter Results
1 Flexural Strength 462.4kg/cm?2
2 Water Absorption 0.01%
3 Size 50x100mm
4

Chemical Resistanc| Cannot resist HF acid

S Thermal Expansion 7x10-6 cm

D. Lime Stone Slab

Table4
S.no Parameter Results
1 Water Absorption 5.80%
2 Flexural Strength 268kg/cm?2
CONCLUSION

As theexperimental results shows that porosity values for compacted ball clay tile is < 0.5% and porosity for ceramic tile
0.01% the porosity value is less when compared to the compacted clay. As the porosity is less permeability is alsceléiss. Henc
pendration of lechate into overlaying layers can be controlled.
From the proposed design it is clearly shown that the thickness of the entire lining system is redueg@chy #hickness. So
that more amount of waste can be accommodated in thfdliamthen compared to the existing landfills
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Abstracts
Over the years there has been significant increase in the standard of living of the people around the globe due to re

industrialization, and urbanization. However, these developments have also resulted in exploitation and overusere$oates)

which are now hitting us back in the form of global warming, natural calamities and other tantamount effects. The wekg is slo
getting spread that we need to protect the environment so the quality of life for us and future generationsdetesoraie. To
protect our Environment, the concept of Green Building has come in to picture which helps to reduce the pollution tigat is bei
produced from industries, automobiles, houses, pesticides, etc. However, lack of awareness on this texupdbabwith improper

city planning, and complacency to provide support at the level of Government and local bodies has challenged for ast
implementation of green technologdy.Green Building is a sustainable building which is environmentallyfieeody and resource
efficient. Developed countries like USA, UK kick started to make people aware about this technology and provide aid fi
implementation through organizations like USGBC (United State Green Building Council), LEED (Leadership in Energy an
Environment Design) and NAHB (National Authority of High Rise Buildings). In India, too, the task has been taken up througl
IGBC(Indian Green Building Council). The main aim of the Council is to reduce the pollution that emanates from houses al
industries ad seek for alternative renewable resources of energy for efficient use of building materials.

In this research the process of point system for award of IGBC credits has been studied in detail and it was obser\sdtiratith

too complex for adoptiofor low and middle income group of houses in developing country environments like India and Nepal. Thu:
there is a need to review and suggest an encouraging system of categorizing the houses as Green Houses in developing c
environment. In this resrch different factors like area, type of design, materials used have been included to come up with new pla
and assignments of credits in a way that they can be achieved relatively easily. Also components like landscape, fitesing faci
energy perfomance, grey water management, management of irrigation systems, credits have also been factored in so |
certification as green building is made easy for new and existing low and middle income groups/class of houses to paimatle sus
development inhe near future

Index Terms Green Buildings, Environment, Accessible Credits, LEED and IGBC, Human Health, Sustainable Development

INTRODUCTION

Air, water, forests, and land are the main component of environment. All these components are polluted by human bei
through misuse and overuse of these natural resources. Due to this many affects such as air pollution, water pollitiorgfdeple
forests, soil erosion etc are seen which has made adverse effect in different components of environment. This is thg teason w
expected rain falls, cyclones, floods, sudden increase in temperature, earth quakes, polluted water, polleredsed deowth of
trees are commonly occurring and are seen by all of us in our everyday life. Cutting of trees is also affecting thod ginality
Humans can | ive without water for some days b iota fewamnates. | i
Human beings have lately realized that if the environment is safe then they can live safely and healthy, which ultinthtety fea
finding the solutions for protecting the environment by controlling the pollution with new ideas.
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Though the environmental protection concept was started in 1970 it came into progress in the form of Green revolutiemich1990
raised the attention for the need for preservation of environment [19]. [1] Many developed countries like USA & UK hdye alrea
started Green building concept i.e. the building that beneficially utilize renewable sources like solar energy, winchéneatsr a
from rain water harvesting, recycling grey water etc.[20] and enhance energy efficiency by innovative design, tmatteveaisse in

the building. Developing countries like India, Nepal, and Sri Lanka have started with Green Building Council(s) thagalhtiede
specifications that are required for the Green Building like soil parameters, energy parameters, dayg Mgintilation parameters,
innovative design etc.Right now many developed and developing countries like USA, UK, India, Nepal, Bhutan, Sri Lanka, Jap:
New Zealand etc. have instituted councilsknown as: USGBC, UKBC,IGBC, NGBC,BGBC, SGBC, JGBC, NGB& #te.
preserving the environment. It is widely understood that five parameters e.g. water use, energy consumption, type ,ofit@aterial
selection and planning and innovative design play important role in deciding whether a building can be rateenabusldjng or

not.

ONGOING TRENDS AND ITS IMPLEMENTATION EFFECTIVENESS:

Nowadays a green building is becoming most popular due to its effective energy conservationfidendio@ss to the environment.

The process of construction of a green bniydis same as construction of a normal building but the ideology is different from one
another[21].The green building concept was introduced by the United States Green Building Council (USGBC). This USGBC
developed leadership in energy and environmeatdgsign (LEED) for major construction and remodeling projects [2]. LEED gives
the certification for Green building and also enumerates the steps to be followed during construction. However, LEEB®DaHifi
mostly applicable for the major constriacts like multistoried buildings, commercial buildings and remodeling buildings [3].

LEED has identified 18 criteria for the certification as a green building. Each building is assessed and points are asgedrded b
which a building is certified as b silver, gold, or platinum rated building[22].

IGBC and other Green Building Councils have developed their own rating sgstemultimate aim of all the green building rating
systems (USGBC, LEED, NAHB, IGBC, TERI, MNRE, IBEE, CIlI, and IPD) is tagmbthe environment from the pollution that
comes from the residential buildings and industries by reducing the utilization -oémewable sources like coal, crude oil etc., and
increase the utilization of natural resources like solar energy, windyeaer) renewable resources which can be reused like
recyclable products which are eft@endly to environment[14There are different organizations which are responsible for spreading
the green concept worldwide like US Green Building Council (USGBC), wikiehthird party certification body, Bureau of Energy
Efficiency (BEE), Indian Green Building Council and several otherprafitable government organizations[23]. Literature released
through these organizations also confirms that green buildings avenpto be environmental friendly and result in reducing
consumption of natural resources, pollution and waste and also improves the health of people [4]. Energy consumed by hea
ventilation and air conditioning (HVAC) and lighting systems utilize Gif%he electric power of the buildings, which challenges the
green concept[15]. The level of utilization of such material need to be reduced and alternatives sought. These cobkl simply
achieved by the use of photovoltaic solar cells [5] or reducingghsumption of lights through day lighting effects [6].

Different organizations also charge fee for award of green building certification. Figure 1 below shows about the negfistrgte

of different countries. It should be emphasized that hightratim charge often proves to be deterrent for people to go in for green
building technology, as depicted in figure 2 below.
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Fig-1 Comparison of Registration Charges among different Countries [7][8][9][10][11][12]

Fig - 2 Comparison ofcertified buildings among different Countries

The above figure shows the no of buildings that are certified as Green Buildings in Different Countries. This showsethegtsaivar
the people and Government implementation is the main drawback in implegtrei Green Building concept even in the developed

world.

49



