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ABSTRACT

M obiles are acommunication facility connecting people from around theworld. Asthe
use of mobiles has increased and the technology advanced, analyzing mobile phone
communication networks is very interesting. The data collected from the mobile
companies and the technol ogical development madein the areahel p understand human
interactions pattern and the society. In the present paper, we used datarecords of calls
and SM S from amobile phone company in Albaniato construct and analyze these two
communication networks: i) the directed network (DN), by linking callersor SM S senders
and call or SMSreceivers with directed edges and, ii) the undirected mutual network
(MN) considering only the pairs of users with reciprocal communication events. In
both cases, we assigned aweight on each edge, based on the number of communications
occurred for the corresponding pair of users during the observed time period. Based
on a carefully chosen set of topological and weighted measures, we present adetailed
analysis of the networks under consideration, by exploring the component size, degree,
strength, and weight distributions, topological and weighted degree assortativity and
clustering coefficient. The correlations between these quantities were inspected,
providing a better insight into the local structure and interactions, and the overall
topology of the networks. Thisisthefirst study that attempts to analyze and discover
the topological and weighted properties of mobile phone communication networks
with Albanian users.

Keywords: mobile phone communication, network analysis, weighted networks

1. INTRODUCTION

Onlinesocia networks (Facebook, Twitter), E-mail, and mobile phones have
transformed the way people communicate and interact with each other, providing
connectionswith everyoneall thetime. Thedigital traces of social interactions,
their frequencies and volume of communi cations generated by millions of people
viaall these communication channels offer acomprehensive picture of human
habits. The management of such huge databases, network theory and statistical
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toolshaveradically changed the scientific approach towardsthe understanding
of our lives, the dynamic and performance of individuals, groups, organizations
and societies (Watts, 2007; Lazer et al., 2009; Giles, 2012).

An anonymized dataset of calls and text messages records generated by the
users of a cellular operator in Albania is here used to explore the Albanian
mobile phone communication networks. We performed a detailed analysis of
the networks under consideration, based on a broad set of measurements that
researchers have proposed to express and characterize the topological and
dynamical features of the real-world networks (Newman, 2003; Barrat et al.,
2004; Onnela et al., 2005; Boccaletti et al., 2006; Saraméaki et al., 2007).

2. MATERIALS AND METHODS

Data set The dataconsists of al call and text message (SM S) records among
the subscribers of a cellular company which operates in Albania, during two
nonconsecutive monthsor 61 days. Thisisatriplerecord ((i, j), t), i.e., the user
i (anonymized) calling or sending a SMS to the user j (anonymized) at date/
timet. Thereare 4,323,433 records, where 3,910,079 arevoice callsand 413,354
are SMS.

Construction of networks We constructed the original directed network
denoted as the DN. The nodes represent the active mobile phone users, and
thereisadirected edge fromanodei toanodej if the user i hascalled or sent
aSMStothe user j at least once during the observed period. We excluded the
loops from the network. There are 102,872 nodes and 243,197 edgesin DN.

An undirected mutual network (MN) is obtained from the DN network as
follows: each pair of edges (i, j) and (j, i) is substituted with an edgeij in the
network MN, and all other edges are eliminated. The nodes with degree zero
areremoved. By thisrestriction, we only retain reciprocated ties and disregard
the pairs of hodes connected by unidirectional edges, which mostly correspond
to single communication events, suggesting that these pairs of users might not
know personally each-other or the callers or SM S senders are more likely to
be telemarketers or costumer servicelines etc. Therefore, the mutual network
MN should reflect amore realistic network of social interactions between the
involved individuals. Thisfiltering leads to the removal of about 44% of the
total edgesand 48% of thetotal nodesin the DN, remaining 53,453 nodesand
68,055 edgesinthe MN.

We assign aweight on each edge of both networks DN and MN to quantify
the strength of a connection. In the DN, the weight W, of adirected edge (i, j)
is the total number of calls and text messages initiated from the user i to the
destination, the user j over the observed time period, whereas in the MN the
weight W, of the edgeij isthetotal number of communication events (calls or
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SMS) occurred between the usersi and j.

Fitting distributions All the plots are in log-log scales unless otherwise
specified. The scaling exponent of the power law distribution that best fit the
component sizesisfound using the Maximum Likelihood Estimation (MLE) as
given in (Clauset et al., 2009). The best fitting parameters of the DPLN
distribution are found with the ML E method, using thefitdistrplus packagein R
referring to the definitions and the estimation method proposed by Reed and
Jorgensen (2004) and further information is provided in Noka (2014).

The exponent of the power law If there is a power law dependence of

some datay on x of the form: ¥ = cx®, the plot of the function y against x in

doubly-logarithmic scalesis a straight line with slope a.. In the cases we treat
here, we do asfollows: We bucketi ze thex axesin logarithmic binning (Newman,
2006). For each bin we calculate the mean of y values, and plot them versus
the midpointsof thebinsinlog-log scales. Using alinear fit, wefind the exponent
of the power law, if there is such dependence. All of the exponents are fitted
with R > 0.95.

3. RESULTS

Connected components

Both constructed networks are fragmented in a large number of connected
components where the largest one contains the most of nodes as a giant
component. In the directed network DN, 91,586 or 89% of the total nodes
belong to its giant component, denoted as the gcDN. The giant component
gcMN of the mutual network MN has 39,639 nodes or 74.2% of the total
nodes. The mutual network MN is more fragmented than the DN, due to the
removal of unidirectional edges. Table 1 summarizes the af ormentioned
information giving also the number of connected components and the number
of nodesin the second largest component N . for both networks.

Table 1. Sizes of the networks and their giant components

The giant
Connected component Nec
Network | Nodes | Edges components Nodes | Edges

DN 102872 | 243197 4307 91586 | 233970 | 21
MN 53453 | 68055 5002 39639 | 58718 | 26

Thecomponent sizedistribution P(S) isthe probability that arandomly chosen
component in anetwork has Snodes. Figure 1A depictsthe empirical component
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size distributions plot for the networks DN and MN excluding their giant
components. Both distributions exhibit power law distributions of the form

P(5)~57%, with exponents o, =3.52, 0,,,,=3.298.

Ne(1)

N0

10° 10’ 1 3 5 3
Component size S Distance 1 Distance |

Fig. 1. Component size distributions (A). Number of nodes N(I) for several samples and
their average versusthe distance |l in the gcDN (B) and gcMN (C).

Snowball sampling isamethod for obtaining samplesof thelarge networks(Lee
et. al., 2009). It starts from arandomly chosen nodev, and includes dl the nodes
within a distance | (Iength of the shortest path) from the source node v. For a
randomly selected set of source nodes, we obtain some sampl es using this method
ineach of thegiant componentsgcDN and gcMN. By denoting asN(1) the number
of nodesin asample, we plot each of them (solid lines) and their average (dashed
redline) asafunction of thedistancel=1,2,3,... in log-linear scales. The illustrated
results are shown in the panels B and C of Figure 1 for the gcDN and gcMN,
respectively. The dashed red lines show an exponential growth up to the distance
I=6, followed by ad ower increaserateto thetotal number of nodesof therespective
networks (dashed black lines), indicating the presence of the small-world effect
(Watts and Strogatz, 1998) in both giant components gcDN and gcMN.

Fig. 2. A sample of the network gcMN, for | = 6.
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A sample of the giant component gcMN, for I=6 isin figure 2 depicted. The
color of nodes (yellow-green-blue-magenta-orange-lavender) corresponds to
their distance from the source node colored inred. Thelavender nodesdominate
over al other nodes, whereas the neighbors of the red node are only 3 (yellow
nodes). The width and the color (from yellow-green-cyan-blue to red) of the
edges are drawn based on their weights.

Basic properties of the nodes and edges. The basic characteristic of the
nodesin anetwork isthe degree distribution denoted as P(k), which givesthe
probability that arandomly chosen node has degree k. PanelsA and B in figure
3 show the degree distributions of the networks DN, MN and those of their
giant components gcDN, gcMN, respectively. The degree distributions of
directed networks DN, gcDN have afatter tail than those of themutual networks
MN and gcMN. The maximum degree of the gcDN isk _ = 1010, and the
gcMN hask _ =77, which is a more “reasonable” number of contacts for a
single individual. The average degree of the gcDN and gcMN are (k) = 5.1
and (k) = 2.96 respectively, meaning that auser averagely communicates with
about 5 persons, while he communicates reciprocally with about 3 of them.

All these distributions can be well fitted by the Double Pareto Lognormal

Distribution DPLN (e, £, v, T) with probability density function:

_ aB - ’ a?r? Inx— v — ar?
f(x:,—ar+ﬁ [x 1exp(m+ 5 )cp( = )+

z2 j O
g (_,5.1, 58 - ) (pc(u)]ﬁ

T

x>0, 5v, T =0

d» isthe cdf of a standard normal distribution and ©° =1 — 4 itsccdf.

The estimated best fitting parameters are as follows:

DNa =828, = 0.1,v = 2.1,7 = 0.76 andfor its giant component gcDN
=83 8=01v=221T=075

MNa = 94,5 = 0.1,v = 1.4, 7 = 0.65, and for the giant component gcMN
=917, =0.2,v =15, = D.65,

Each network and its corresponding giant component present approximately
identical degree distributions. From now on, we will focus on the analysis of
the giant components gcDN and gcMN.
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Fig. 3: Degree, strength, weight distributions fitted with DPLN distribution.

The panel C of figure 3 shows the in-degree and out-degree distributions of
the gcDN fitted by DPLN distributions with the corresponding parameters:

e =8eh BT =Sy =13 v =075 ,

a4 = 7.9, 84 = 0.2,v°* = 1.6, T°** = 0.79. It isobserved that the nodes
with very high degrees in the gcDN are mostly the contribution of their out-
degree indicating that these hubs might be telemarketers or customer service
numbers.

The communication intensity of any pair of users reflects the strength of
their relationship, and numerically is characterized by the weight of the
corresponding edge in the networks under consideration. Not only the node
degrees, but also the tie weights show aheavy-tailed distribution in both networks
gcDN and gcMN, as seen in Figure 3D. Thisindicates a strong heterogeneity
inthe way people chooseto distribute their communicationsacrosstheir social
contacts. Most of edges have small weights (weak ties) and only a few of
them have high weights (strong ties) (Granovetter, 1983; Onnelaet. al ., 2007a).
Two connected users have reciprocally exchanged averagely 44 callsor SMS
and maximally 5572 calls or SMS. The DPLN distribution fits well aso the
weight distributions in both networks gcDN and gcMN with the best fitting

parameters as follows: for the gcDN & = 4.1, = 0.001,v = 2.7, 7 = 1.42
and for thegcMN @ = 4.1, = 0.3,v = 3.28,7 = 147,
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The strength of anodei, 5i = Xsenti) Wiz is an extended definition of the
node degree. In the networks under consideration, the strength of anodeisthe
total number of calls or text messages made or received by a certain user
during the observed time period. This quantity measures the volume of
communicationsthat auser performs and hisimportance (Barrat et. al., 2004).
Strength distributionsfor the networks gcDN and gcMN are plotted in Figure
3E. For the directed network gcDN, we di stinguish the incoming and outgoing
strength of nodes by summing up the weights of incoming and outgoing edges
respectively, and their distributions are plotted in Figure 3F. Obvioudly, thereis
alargevariahility of the volume of communicationsthat peopl e performthrough
their mobile phones in each direction too. Although the node strength is
averagely 81.3 (1.3 events per day) in the gcDN and 130.6 (2.1 events per
day) in the gcMN, the maximum value is 12402 (203.3 events per day) and
6651 (109 events per day) respectively. All the strength distributions can be
fitted very well with DPLN distribution with the following parameters: for the

gcMN o= 756, =03,v=531=105, for the gcDN,
a= 7.2,p = 0.05v=5.51 = 0.9905, for theincoming strengthin thegcDN,
a= 732, =001,v=497,t =09 and for the outgoing strength
a=71=035v=41t=145

Similar pictures of the degree, strength and weight distributions observed in
both networks gcDN and gcMN suggest the existence of mutual dependences
between these quantities, leading usto amore detailed analysis bel ow.

Degree, strength and edge weight correlations Degree correlation is an
important parameter to better understand the topology of the networks. We
want to investigate if there is arelation between the number of incoming and
outgoing neighborsfor asingle nodein the directed network gcDN. The scatter
plotsof in-degreesk-" and out-degrees k- per node arein Figure 4A depicted.
The blue dots are the medians by logarithmic binning (see Materials and

Methods). It is observed the power law dependence k°*f~(k™)= with

a=1.045. Thismeansthat the more popular individual s (those receiving many
calls or text messages) tend to contact more people.
A measure of degree-degree correlation is the average nearest neighbors

degree of anodei:
k = : E k
T ki Lajent

where N(i) isthe neighborhood of nodei. By calculating the average of the
k nn values over the nodes with degree k, one can get the average degree of



10 EvaNOKA, Fatmir HOXHA 2015/Vol. XX (2)

LT T T T —r—TTTrT | b A S AL E
W0l — Cw i o
| —10esx+012] o [ B o5 ] » C |
it L% o X 1
w 1= E |n i E
5 9
% 1% & % ¥ .
o L A .
O = o = el
1 - E ’
e = e B ®
AV 3 gchN 81 Vv [ gcDN
3 10° =, el o’
In-Dsgree k k

Fig. 4. In-Out degree correlation in the gcDN (A). Degree and weighted degree correl ation
for the gcMN (B) and the gcMN (C).

the nearest neighbors denoted as (k. | k). This quantity can be al so expressed
as (kpn| kY = Xy k'P(K' |k), where P(K’|K) isthe conditional probability that
a node with degree Kk’ is connected to a node with degree k. In absence of
degree correlations, P(k’|k) does not depend on k, and neither does , hence
(Pastor-Satorras et al. 2001). On the contrary, if increases as afunction of k,
hi gh-degree nodes have alager probability to be connected to other high-degree
nodes. In this case, the network is said to show degree assortative mixing
(Newman, 2002). Barrat et al. (2004) has introduced the weighted average
nearest neighbor s degree of anodei intheweighted networks: . By averaging
the values over the nodes with degree k, the behavior of the function marks
thewel ghted assortative or disassortative properties, considering theinteractions
among system’s elements. In Figure 4B and C, we plot and as functions of
degree k for the networks gcMN and gcDN respectively. For the gcDN, we
do not consider the direction of edges. In the mutual network gcMN, both
functions and have an increasing trend with k up to the k ~ 27 and k ~ 34,
respectively. The nodes with degree larger than k = 27 constitute only 0.08%
of the total nodes. Therefore, the mutual network gcMN shows the degree
(weighted) assortative properties, indicating that the userspreferentially establish
their relationshipswith individual ssimilar to themselves. This human tendency,
known also as affinity or homophily emerges also with respect to a variety of
attributes such as health or habits (Christakis and Fowler, 2007), tastes and
interests (Lewiset al., 2008), age or race (Mollicaet al., 2003). In the directed
network gcDN, the function shows anincreasing trend along awider range of
the k values than the , but the nodes with degree within this range constitute
only 18.3% of the total nodes of the network. Thus, gcDN exhibits mostly
disassortative mixing pattern.

We can aso study the correlations between nodes strength. The average
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nearest neighbors strength of anodei isdefined as. By averaging valuesover
the nodeswith strength s, the average strength of nearest neighbors is obtained.
We plot as afunction of the strength sin Figure 5A for the networks gcDN
and gcMN. Both curves present qualitatively similar pictures. The function
shows an independencefor small svalues, followed by adlightly increasewith
the growth of s and a more obvious growth from s~800 onwards. The nodes
with strength greater than 800 establish only 2.5% of the total nodes in the
gcMN, and 1.1% in the gcDN. Furthermore, the strength of such nodes is
dominated by the weight of a single edge ij, thus, AW, RS, These results
suggest that in both networks, the strengths of two adjacent nodes are mostly
uncorrelated.

The similarity of the strength distribution P(s) with the degree distribution
P(K) in both networks, as seen above, leads usto analyze the rel ations between
the node strength and the node degree in the networks gcDN and gcMN. If
the wei ghts of the edgesincident to anode would not correlate with itsdegree,
then with o = 1, because , where is the average weight of the network. By
plotting the average node strength asafunction of degree shownin Figure 5B,
we find that the node strength follow a power law growth up to k = 45 in the
gcMN, with, and for larger k values the strength saturates. In the gcDN, the
power law dependence exists with , up to k =~ 25, and for larger k values we
observe a clear deviation from the linear approximation. These observations
indicate the existence of strength-degree correlations and suggest that the
individua swith many contacts averagely dedicatelesscallsor SM S per contact
than those with few connections. The node strength conditional onin/out degree
for the gcDN presents similar results (Figure 5C; the green dots are shifted
vertically by afactor of 10for better visibility). For small k values, both curves
exhibit power laws, where o™ = 1.15 and ot = 0.94, and deviations are
observed for greater values of k.

In addition to the strength-degree correlations, we plot the average strength
product conditional on degree product , shown in Figure 5D for both networks
gcDN, gcMN. In the case of absence of correlations, we would expect . Then
with b = 1. Onthe contrary, it isfound that and .

Similarly, we analyze the average weight conditional on degree and strength
product, and respectively. The corresponding results are presented in Figure
5E and F. In the mutual network gcMN, the exponent of the power law of the
form, is, which means that the strength of atie (edge weight) between two
individuals does not depend on the absolute number of friends that each of
them has. Despitethe dight increase of observed for small values, practically
the network gcDN also shows an independence of the edge weight versusthe
degree product. In contrast, therapidly increasing curvesin Figure 5F indicate
the presence of correl ations between the edge wei ght and the strength product
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Fig. 5: Average nearest neighbor strength (A). Average strength conditional on degree (B).
Average out/in strength conditional on degreeinthegcDN (C). Strength product conditional on
degree product (D). Edge weight conditional on degree product (E) and on strength product (F).

of its end nodes in both networks gcDN, gcMN with roughly power law
dependences of the form . The scaling exponents are .

Clustering coefficient. A local property of the network structure is the
tendency of the neighborsof anodei to beinterconnected, whichischaracterized
by the (topological) clustering coefficient , where isthe number of triangles
around thenodei. (Wattsand Strogatz, 1998). The average clustering coefficient
as afunction of degreeis presented in Figure 6A for the networks gcMN and
gcDN. For the gcDN we do not consider the edge directions. Both curves
show power law decay of the form for the degree values up to =40, which
cover almost all the nodes. The power law dependence of the clustering
coefficient around anode on its degreeis observed in many empirical networks
with different scaling exponents (Newman, 2003).

In Figure 6B, we present the average weighted clustering coefficient as a
function of the strength (Saraméki, 2007) for both networksgcDN, gcMN. We
observe an increase of the triangles’ intensity around the nodes with the increase
of their strength. But, it seemsthat the behavior of the high-strength nodes, as
seen above for the, is different from that of the others.
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4. CONCLUSIONS

We have constructed two networks from mobile phone callsand SM Srecords
of an operator in Albania. The weights of edges used to measure the strength
of tiesasthetotal number of communications during the observed time period
have offered a good opportunity in exploring the mobile phone users’ interactions
and their relations with the topol ogical properties of the networks.

Both networks present alarge heterogeneity in the node degree and strength,
andintheweight of tieswhichisimplied by their distributions. The hubs (nodes
with very high degree) in the directed network are more than those in the
mutual network. This suggeststhat the reciprocal communication criterion for
the construction of the mutual network eliminates such abnormal nodes, most
likely associated with costumer service numbers or telemarketers, providing a
better representation of thereal social interactions.

We have found that people have the tendency to form groups with others
that are similar to themsel ves by the number of contacts, while most of them
disregard the volume of communications performed by their connections. By
investigating the rel ati onshi p between the communi cations that people perform
and the number of their social contacts, we have found that people with large
social circles need to perform more communications. However, the very large
number of connections does not mean a proportional increase of the volume of
communications. Theindividuals with many contacts dedicate averagely less
communicationsto each of them than those with few connections. In addition,
there exists a strong diversity in the way people schedule and manage the
atentiontotheir socia relationships. Thestrength of atie betweentwoindividuals
does not depend on the absol ute number of their social contacts, but it ispositively
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correl ated with the number of communications they perform.

Albani an mobile phone communi cati on networks share many common features
with other similar networks studied before. Specifically, our results for the
mutual network arein line with those reported by Onnela et. al, (2007b), who
analyzed a large mutual network based on the data from an operator of an
undisclosed European country with all mobile phone calls between 7 million
people during a period of 18 weeks.

Li, et. al.( 2014) studied both directed and mutual networks, similar with
those we analyzed in this paper, using a dataset with detailed call records of
morethan ninemillion different mobil e phone numbersfrom one mobile operator
in Shanghai. The observationsfor directed networks are qualitatively similar.
They compared their results of the mutual network with the af oresaid network
of the European dataset and observed that both networks share many common
topological features, but also several discrepancies. The mutual network of
Shanghai dataset has a different broadness of degree distribution and it is not
observed a dependence of the topological clustering coefficient on the node
degree as observed in the European and Albanian network.

Our presented study isthefirst attempt in exploring and analyzing the topol ogy
and interactions’ features of mobile phone communication networks with
Albanian users.
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BIFURCATIONANALYSISASAUSEFUL TOOL TO FISHERY
MANAGEMENT
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University of Tirana, Albania
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Univergty of Tirana Albania

ABSTRACT

Bifurcation analysis is a key tool for the analysis of dynamic systemsin general and
nonlinear systemsin particular. If aparameter of adynamic system changes, qualitative
behavior of the system will change. New fixed points might emerge or current fixed
points might disappear, or their stability properties may change. These sorts of
qualitative changes in a dynamic system are called bifurcations, and the values of the
parameters at which these changestake place are called bifurcation points. Bifurcation
analysis also enables usto qualitatively estimate the behavior of trajectories without
utilizing the analytical solution of the underlying differential equations. Most common
types of bifurcations encountered in dynamical systems are saddle-node, transcritical
and pitchfork bifurcation. In the present paper some of the types of bifurcations in
one-dimensional dynamical systemsand application of thesebifurcationsin population
dynamics are discussed. Thefish available for human consumption comes either from
the ocean or the sea. On one hand, the natural supply cannot satisfy the human needs.
Onthe other hand, cost of fish harvesting isincreasing, making aquaculture an important
source for fish supply. As Albaniais rich in water resources, the market demand for
fish could be easily met. Aquaculture production is playing an increasing role in
satisfying the demand for human consumption of fish and fishery products. Once
aquaculture production is increased, the endangered species would be safe, because
interventions in the rearing process to enhance production are involved. The logistic
growth model is used for population growth of fish, and the two following harvesting
strategies are considered: i) constant and, ii) proportional harvesting. In each process,
the optimal amount of fish harvested to protect the population from extinction was
estimated. The results reported that harvesting in amount or rate higher than the
bifurcation point leads to the extinction of population. The results are a means to
address the growth of fish population and reduce of repopulation’s costs.
Keywords: fixed point, stability, saddle- node, harvesting, logistic growth model
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1. INTRODUCTION

Bifurcation analysis of dynamical systems helps understand the dynamic
behavior of the systems and find out possible dependence of the system’s
behavior upon parameter values by reporting on the occurrence and changes
in stability of fixed points, and hel ping to model these changes and transitions
from stable to unstable case or vice versa as some parameters change. In
addition, bifurcation analysis enables usto qualitatively estimate the behavior
of trajectories without utilizing the solution of the underlying differential or
difference equations. Thisisachieved by numerically approximating equilibrium
solutionsand their stability, evenfor problemsthat do not have analytic solutions.

Bifurcation is the change in number of fixed points or periodic orbits, or in
their stability properties, asaparameter varies. A bifurcation point isthevalue
of parameter at which the change occurs. Bifurcations are classified according
to how stability is lost. All types of bifurcations here reported are local
bifurcations, because only the behavior of a dynamical system in the
neighborhood of asinglefixed point isaffected.

Population dynamicsisof great interest for the commercia harvesting industry
and biology, ecology and economics etc. Mathematical model s have been used
widely to estimate the population dynamics of animals and humans. In recent
years, the use of mathematical models has been extended to agriculture sector
especially in cattlefarming to ensure continuous and optimum supply. Thelogistic
growth model in term of harvesting has been used to study the fishery farming
(Laham et al., 2012). The most important for successful management of
harvested populationsisthat harvesting strategies are sustainable, not |eading
toinstabilities or extinctions and produces great resultsfor the year with little
variation between the years (Aanes et al., 2002). Therefore, it can satisfy the
market demand throughout the year.

The fish available for human consumption comes either from the ocean or
the sea. Unfortunately, the natural supply cannot satisfy the human needs. On
the other hand, cost of fish harvesting is increasing, making aquaculture an
important sourcefor fish supply. Aquaculture productionisplaying anincreasing
rolein satisfying demand for human consumption of fish and fishery products.
Once aguaculture production is increased, the endangered species would be
safe, asinterventionsin therearing processto enhance production areinvolved.

AsAlbaniaisrich in water resources, the market demand for fish could be
easily met. Inrecent years, fish farming has devel oped in Albaniaand aquaculture
production constituted 20.6% of total fish caught in 2013, around 14%in 2010
and around 1% in 2001 (http://www.instat.gov.al/medial/154623/th19.x1sx).

Theuse of mathematical modelsin fishery harvesting hel psthe aquaculturists
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to estimatethe fish population for agiven period. In addition, themodel sprovide
effective solutions with regard to the consumer’s demand.

In the present paper, the saddle-node, transcritical and pitchfork bifurcations
that occur in dynamical systemsisdiscussed and thebifurcation analysisto harvest
model sisapplied using thelogistic growth model and thetwo following harvesting
strategies: i) constant harvesting and, ii) proportional harvesting; to estimatethe
optimum quantity of fish for harvesting that can ensure the continuous supply for
each strategy and, to compare the results obtained between strategies.

2. ONE DIMENSIONAL BIFURCATION

Consider adynamical system that depends on one parameter, h:
%= f(x.h) X(0) = %, (1)

When achangein aparameter resultsin aqualitative changeinthe dynamics
of anonlinear system, the system is said to have gone through a bifurcation.
Bifurcationsare classified by theway in which thefixed points of the function
f changetheir number, location, form, and stability.

This paper discusses three common types of bifurcations. saddle-node,
transcritical and pitchfork bifurcations (Strogatz, 1994; L orenz, 1993; Shone,
2002; Teschl, 2004).

In asaddle-node bifurcation, asthe bifurcation parameter passes through the
bifurcation point, two fixed points disappear, so there are no fixed points
afterwards. Before they disappear, one of the two fixed pointsis stable and the
other isunstable.

If the differential equation (1) satisfiesthe equations:

f(%:h) =0

of
&(Xo’ho)zo

o°f

ond o () =0

then this equation has a saddle node bifurcation at h=h,..
Thekey example of asaddle node bifurcation is provided by the differential
equation:
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x=h-x* )
Clearly, wehave f (0,0) =0 and %(0, 0) = 0. Fixed pointsof thisequation
X

aregiven by h=x2, corresponding to aparabolain the xh plane. For h< 0, the

equation has no fixed pointsand X isalways negative. For h > 0, there exist
two fixed points, one stable and one unstable.

In dynamical systems, a bifurcation diagram shows the possible long-term
values (fixed points or periodic orbits) of asystem asafunction of abifurcation
parameter in the system. The stable fixed points are represented by a green
line and unstable ones by ared line. The bifurcation diagram for the saddle-
node bifurcation indicates agai n that the two fixed points collide and annihilate
at h =0 and there are no fixed point for h < 0 (Figure 1).

S ——— — | — — —e @— — @ — —
'ﬁ—-ﬂ—-&—\—- — — | —

4—4—4—\—- — — — e s g

Gt 1|—' —s — — - g =
_q—-ﬂ— —— l\‘\. — — +— e
#
.

Fig.1:Bifurcation diagram for the saddle-node bifurcation.

In atranscritical bifurcation, there are two fixed points, one stable and one
unstable. When the bifurcation point is passed, thereisan exchange of stability;
the unstable fixed point becomes stabl e and the stable one becomes unstable.

If the differential equation (1) satisfiesthe equations:

f(%:h) =0

of
&(Xo,ho):o
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of
%(Xo,ho):o

o°f
6)(2 (XO’hO) 750:

o2 f
, 0
~h (%.h) =0,

then this equation has atranscritical bifurcationat h=h,.

Thesimplest exampleof atranscritica bifurcationisprovided by thefollowing
differentia equation:

X =hx—x? (3)

and

Clearly, we have f(0,0)=0 and (;i(o, 0) =0. The fixed points of this
X

equation are x = 0 and x = h, corresponding to two linesin the xh plane. For h
<0, the equation hastwo fixed points, x = 0isstableand x = hisunstable. The
two fixed points collapseat h=0and for h > 0, x=0isunstableand x=his
stable. An exchange of stability has occurred at h = 0.

Thebifurcation diagramfor thetranscritical bifurcationisdepictedinfigure2.
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Fig. 2: Bifurcation diagram for the transcritical bifurcation.

In a pitchfork bifurcation, there are two stable fixed points separated by an
unstable one. Once bifurcation point is passed, only one stable fixed point
remains. Thistype of bifurcation is called supercritical pitchfork bifurcation.
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Thereisalsoasubcritical pitchfork bifurcation, inwhich there are two unstable
fixed points separated by a stable one, until the bifurcation point is passed.
Thenthereisonly one unstablefixed point.

If the differential equation (1) satisfiesthe conditions:

f(%:h) =0

of
&(Xo,ho):o

of
%(Xo,ho):o

o* f
ox*
0% f
) =0
o 0o e)
o°f
,h) =0,
5 Vo fb)
then this equation has a pitchfork bifurcationat h=h,.

Asan example of apitchfork bifurcation consider thefollowing differential
equation:

(%, hp) =0

and

x=hx—x3 (4)

Clearly, we have f(0,0)=0 and (;i(o, 0) =0. The fixed points of this
X

equation are given by x=0and h = x?, corresponding to aline and a parabola
in the xh plane. For negative values of h, the equation has one stable fixed
point at x = 0. For h> 0, x = 0 isa unstable fixed point and the two new fixed
points have been created at h = 0, one in each branch of the parabola h = x2.

Thebifurcation diagram for the supercritic pitchfork bifurcation is depicted
infigure3.
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Fig. 3: Bifurcation diagram for the supercritic pitchfork bifurcation.

Next section discussesthe application of thesetypes of bifurcation to fishery
management.

3. APPLICATION OF BIFURCATIONS:
FISHERY MATHEMATICAL MODELS

Toillustratethe bifurcation analysisin areal world situation we are going to
analyze some simpl e fishery management models. Consider thelogistic growth
eguation to model afish population inthe absence of fishing:

dP P
E =r P (l— Mj (5)

where Pisthesize of the population, r isthe growth rate dueto reproduction
and M isthe carrying capacity of the environment. Now considering modeling
the population and harvesting some of the population using some common
harvesting strategies: constant harvesting and proportional harvesting. Constant
harvesting is where a fixed numbers of fish were removed each year, while
periodic harvesting is usually thought of a sequence of periodic closure and
openings of different fishing grounds (Idels and Wang, 2008; Laham et al.,
2012). In proportional harvesting, the quantity harvested is proportional to the
population. Harvesting has been considered a factor of stabilization,
destabili zation, and improvement of mean population levels, induced fluctuations,
and control of non-native predators (Michel, 2007).



24 VaentinaSHEHU, AlmaSPAHO 2015/Vol. XX (2)

Constant harvesting

One of the simplest methods is to establish a set limit for harvesting. We
assume that the dynamics of the population satisfies thelogistic growth model
(5) and that a constant harvesting, h, is added for removing a constant number
of thefish over agiven timeinterval.

The mathematical model becomes:

dP P
- = rp(1_ W) ~h P(0) = p, (6)

The solution of thisordinary differential equation obtainedusing MAPLE is
difficult to analyse, so we turn to ageometric analysis of the model.
Thefixed points, P*, are simply the solution of the equation rP'(1- P'/M) =h.

The model (6) hastwo roots: B, = %{M +, / M 2 —M‘TM] . The number of

fixed points depends on the sign of the term M2 - 4hM/r. There are: two fixed
pointsif M2 - 4hM/r > 0 or equivaently 0 < h < rM/4; one fixed point if M2 -
4hM/r = 0 or equivaently h = rM/4; and no fixed point if M2 - 4hM/r < 0 or
equivaently h>rM/4.

To show the above results, conditioned by the unavailability of any real and
reliable data, consider alake or pond with arare fish and suppose that the rate
of population growthisr =0.7, carrying capacity isM =1000. Thefixed points
for model (5), whereh=0,are P =0and P = M = 1000.

Thebifurcation diagramfor the constant harvesting | ogi stic model isdepicted
infigure4.
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Fig. 4: Bifurcation diagram for the constant harvesting.
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As the harvesting increases, the two fixed point move closer to each other
withthelower fixed point remai ning unstable and the upper fixed point remaining
stable. As h moves toward the maximum growth rate of the logistic growth
eguation, the two fixed points coalesce at P* = M/2 = 500. When h > rM/4 =
175, there are no fixed point, and the model showsthat the population always
goesextinct. Thismodel showsaclassic example of asaddle node bifurcation.
Thebifurcation valuesisat h= rM/4 = 175.

The purpose of simple mathematical models applied to complex problemsis
to offer someinsight. Here, the results reported that overfishing (in the model
h>rM/4) during one year can potentially result in asudden collapse of thefish
catch in subsequent years, so that governments need to be particularly cautious
when contemplating increasesin fishing quotas.

Proportional harvesting

Another common form of harvesting iswhen one putsin aconstant effort to
harvest. In this case, the quantity harvested is proportional to the population.
Thus, the mathematical model iswritten:

dP P
e fp[l—ﬁ}hp PO)=p, (7

whereagainr isthegrowth rate, M isthe carrying capacity with no harvesting
and now histhe proportional rate of harvesting.

Algebraic solutionis complex and harder to interpret, thus we again turn to
the geometric analysis of themodel. Thefixed pointsof (7) are the solution of

M (r —h)
r

* P* * *
theequation: rP [1_VJ =hP ,thatis,and P = . Theextinction
fixed point, P* = 0, is unstable for values of h < r. As h increases, the larger
equilibrium (carrying capacity, M) shrink, but it remainsstablefor h< r. For h
=0, P =M =1000.

Thebifurcation diagram for proportiona harvesting logistic model isdepicted
infigure5.
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Fig. 5: Bifurcation diagram for proportional harvesting.

Astheharvesting increases, the nontrivial fixed point movecloser to extinction
fixed point. As h moves toward the growth rate (0.7), the nonzero fixed point
fadesto zero, which impliesthereis extinction. Thisis comprehensible dueto
the harvesting rate approaching the growth rate. When h > r (= 0.7), the rate
of harvesting exceedsthe reproduction rate and extinction necessarily follows.
This model shows a classic example of a transcritical bifurcation. The
bifurcation pointish=r (=0.7).

Theresultsreported that overfishing (h>r) in oneyear can potentially extinct
thefishinthelakeor pond. Consequently, the bodiesinvolvedinthe areaneed
to be particularly cautiouswhen contempl ating fishing quotas.

4. CONCLUSIONS

Differential equations contai ning parameterswith approximately known values
are commonly involved in practical applications. Consequently, investigating
the solutions’ behavior and their dependence on the parameters is very important,
asadight variationinaparameter might have significant impact on the solution.

The three common types of bifurcations here reported are: i) saddle-node
bifurcation, ii) supercritical pitchfork bifurcation and, iii) transcritica bifurcation.
In each case, the bifurcation value is h = 0. These types of bifurcations also
occur in higher-dimensional dynamical systems.

Sustai nable harvesting strategies and successful management of harvested
populations help thefishery industry to grow both qualitatively and quantitatively.
However, some little variation in fish popul ation between the years could still
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be reported. Regarding the constant harvesting strategy, the fish population
doesnot have enough timeto recover if the constant harvesting is greater than
the bifurcation value h = rM/4. Regarding the proportional harvesting strategy,
thefish population will extinct if the proportional rate of harvesting is greater
than the growth rate of the population, h>r.

Theresults are ameansto address the growth of fish popul ation and reduce
of fish repopulation’s costs. In addition, the annual overfishing has unavoidably
impacts fishing in the subsequent years. Here, an appropriate national policy
on fishing quotaswould be crucial.

Appropriate fishery harvesting strategies would satisfy the market demand.
Commercializing the aquaculture could be agood alternative.

However, some limitations could be here encountered: i) theoretical results,
ii) unreal parameters of logistic model for fish harvesting isreported.

The application of bifurcation analysis to fish harvesting in real datais a
means to address further researches in the area. In addition, other practical
applications of bifurcations such as one-dimensional or higher dimensional
dynamical systems must further.
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ABSTRACT

Cluster ions and aerosol s are atmospheric particles, which participate and have agreat
impact on several global processes. On other hand, both these particles interact with
each other via recombination and attachment processes. Monitoring the variation of
their concentrations gives val uabl e information about their interactions and the impact
on atmospheric processes that these particles take part. The present paper provides
information about the variation of particle number concentrations of cluster ions and
aerosol particles of sub-micrometric and super-micrometric size. Investigation was
carried out from 2009-2011 at a site located in the Adriatic seashore and the results
reported high values of cluster ions and aerosols. The source is anthropogenic
activities, sea salt and other particles of long-range transport.

Keywords, lon concentrations, aerosol concentrations, seashore site, anthropogenic
activities

1. INTRODUCTION

The major part of the lower troposphere consists of atmospheric particles
such as cluster ions and aerosol. The formation and growth of atmospheric
aerosols depend on several steps, namely nucleation, initial steps of growth
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and subsequent — mainly condensational — growth. The main source is
anthropogenic activity, but they are also formed naturally in seas, deserts, and
forests. Recent datareport that production of new aerosol particles by nucleation
and subseguent growth by condensation of organic vapoursemitted by treesis
afrequent phenomenon that occursin most atmospheric environments (Kulmala
et al., 2004).

Cluster ions differ from aerosol particles primarily by their smaller size or
greater electrical mobility (Horrak, 2001). Other differences between these
two groupsrelateto their electric charge, spatia distribution, vertical profiles,
sizedistribution functions, etc. Atmosphericions, according to their electrical
mobilities may be divided into three main categories (table 1) (Horrak et al.,
2003).

Table 1. Categories of atmospheric ions

Diameter Range Mobility Range,
nm cm?Vis?t
Small ions 0.36-1.6 1.3-05
Intermediate ions 16-74 0.5-0.034
Largeions 7.4-80 0.034 - 0.00041

Aerosol particles, accordingtotheir size, could bedivided into thefollowing
groups: i) ultrafine (3—90 nm), ii) fine (90 — 1000 nm) and, iii) coarse (> 1000
nm). Ultrafine mode may be divided al so into two other modes; nucleation and
Atiken (on threshold 20 nm). Unlike atmospheric ions, aerosol particlescan be
neutral or single/multi charged (Mandija, 2011-a). Table 1 reports that two
large categories of atmospheric ions (intermediate and large ions) are charged
ultrafine aerosol particles. Thus, the traditional border between cluster ions
and charged aerosol particlesis 1.6 nm (Tammet, 1995).

Both atmospheric ions and aerosols play important roles in atmospheric
processes (Flagan, 1998). Air ions make the air fresh, helping persons who
suffer from asthma or other respiratory problems. Meanwhile atmospheric
aerosols, “swallowing” air ions, play an inverse role on environmental concern
(Rose et al., 2013).

Concentrations of atmospheric ions and aerosols are governed by balance
equation. This equation in its simplest form is presented by eg.1 (Salm and
Tamm, 2011).

dn

E=q—an7n+—b+n+N+—b,n,N,—bo(n,+n+) D)

where: n, istheconcentrationsof ions of different polarities



IJNTS Estimation of the lon and Aerosol concentrations and their relationship... 31

N. , isthe concentrations of charged and neutral aerosols

a and b aretheir respective recombination and attachment coefficients.

Larger ions can swallow more cluster ions, but because of their minor
concentrations, there are small aerosols that influence more of the ion
concentrations.

The present investigation was carried out at Velipojabeach whichisatourist
location on the Adriatic seashore. Air studies are of great importance, asthey
help evaluate air quality (Mandijaet al., 2010; Mandija, 2011-b).

2. MATERIAL AND METHODS

M easurement of atmospheric ion and aerosol concentrationswas carried out
at Velipoja, a tourist location on the Adriatic seashore in Albania. Figure 1
depicts site location 200 m from the seashore, in the middle of aresidentia
area.

Investigation was carried out in spring, summer and autumn (A pril-October).
In summer, anthropogenic activity intensifiesalong with the popul ation, assevera
tourist-commercial activitiestake place. In spring and autumn, anthropogenic
activities are very rare.

M easurementswere carried from 2009 to 2011. Asonly measurement results
regarding fair-weather conditions were analyzed, the impact of precipitations
and strong winds on atmospheric particle concentrations were excluded.

Fig.1 Monitoring site, Velipoja Beach, Albania (from Google M aps).

The Air lon Counters IC-1000 and Andes ITC-201A were used to measure
the concentrations of atmospheric cluster ions (d < 1.6 nm). Operation principle
of this instrument is the appliance of electric field between three parallel
conductive plates. The middle plate collectsair ionswhich enter into theintern
area of the AIC. Atmospheric aerosol concentration was measured using a
Handheld Particle Counter, model Handilaz mini 301. Thisinstrument measures
aerosol concentrations divided into three channels; in the size range over 0.3
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um. Thresholds between channels varied from 0.5 and 5 pm. Aerosols on the
first channel belong to fine mode, whilst those on the third channel belong to
coarse group. Aerosols on second channel belonged both modes, but moreto
the fine mode (because their size distribution). Operation principle of this
instrument islaser light scattering.

3. RESULTS

3.1 lon concentrations

Table 2 reports the average values of meteorological parameters during the
monitoring process and temperature, relative humidity, atmospheric pressure
and wind speed had normal val ues throughout the monitoring process. Usually,
in summer temperature is higher and wind speed has lower values

Table 2. Average values of meteorological parameters

Summer Spring and Autumn
Temperature (°C) 28.6 19.6
Relative humidity (%) 62.3 57.3
Atmospheric pressure (hPa) 1205.1 1027.3
Wind speed (km/h) 1.2 3.7

Table 3 reports the average values and the standard deviations of ion
concentrations of both polarities.

Table 3. Seasonal-averaged ion concentrations

Summer Spring and Autumn
Positive (cm®) 1752.0+843.0 1145.8+119.6
Negative (cm) 1550.0+665.1 487.5+100.3
Total (cm) 3302.0+1482.8 1633.3+182.6
Unipolarity factor 1.140.2 25+0.7

The average values of the concentrations of both positive and negativeions
in summer were higher (positive 1.5 and negative 3.1 times) than in spring and
autumn. Since the anthropogenic activities, like traffic, heating-cooking, etc.
are extremely higher in summer due to the tourism air ion concentrations are
higher (Yu, 2002). In addition to the anthropogenic activity, vegetation in the
surrounding forest hasagreat impact (Jayaratne et al., 2011). Thisfact implies
the hypothesis that the principal sources of air ions in Velipoja beach are
anthropogenic activities and vegetation. M oreover, thedry summer season also
enhances radon gas emanation from the ground surface, increasing its
concentration in the regions near the ground (Hosoda et al., 2007). Both these
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factors have arenewed presence in this region during summer seasons.

Table 3 and 4 report that the meteorological parameters had a great impact
on the ion concentrations. As the temperature is higher in summer, ion
concentrations are higher. So, we can suppose that temperature i nfluencesthe
increase of ion concentration (Luts, 1998) indirectly due to the augmentation
of radon exhalation (Porstendorfer, 1994; Hopke and Ramamurthi, 1998; K atoka
etal., 1998). Regarding thewind, its speed affectsdirectly theion concentration
viadispersion. These hypotheses are confirmed by the correl ation coefficients
between ion concentrations, temperature and wind speed. Table 4 presentsthe
Pearson correlation coefficients among theion concentrations and the principal
meteorol ogical parameters.

Table 4. Correlation coefficients among aerosol concentrations and
meteorological parameters

M eteor ological parameters I on concentration
Temperature 0.26 (0.04)
Relative humidity -0.11 (0.38)
Atmospheric pressure -0.13 (0.37)
Wind speed -0.41 (0.01)

Significant levels of the correlation coefficients are given by the valuesin
brackets. The correlation coefficients among total ion concentrations and
tempreature are statistically significant (p<0.05). Statistically significant
correlation coefficients were found also in the case of ion concentrations and
wind speed values. Correlation coefficients between ion concentrations and
relative humidity and atmospheric pressure were even lower, respectively -
0.11 and -0.13. Their significance level ishigher than 0.05, showing that their
correlations are not statistically significant. These values indicate that these
meteorological parameters play a minor role on ion concentrations. The
aforementioned data are based on the statistical interpretation of the
measurement data.

3.2. Aerosol concentrations

The table 5 reports the average values and their standard deviations of the
aerosol concentrations of the three modes. Mgjor emissions occur during the
summer season. Aerosol emissions bel ong primarily to finemode. The average
concentrations of fine aerosols during summer season were more than 1.5
times higher than during spring and autumn seasons.

Summer marks intensive combustion processes, construction activities,
biomass burning and traffic (Jayaratne et al., 2010). These processes are
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predominant aerosol sources in summer; construction activities and biomass
burning occur also during other seasons. The presence of coarse aerosols is
related to local wind re-suspensions processes.

Table 5. Seasonal-averaged aerosol concentrations

Summer Spring and Autumn
Fine (10° m®) 5.2+0.9 5.0+0.7
Mixed (10° m®) 1.1+0.6 0.9+0.5
Coarse (10* m?) 10.4+8.6 1.9+1.3

To estimatethe effect of meteorol ogical parameters on aerosol concentrations,
their Pearson correl ation coefficients were determined (table 6).

Table 6. Correlation coefficients among aerosol concentrations and
meteorol ogical parameters

Fine Mixed Coarse
Temperature 0.06 (0.63) 0.14 (0.27) 0.47 (0.01)
Relative humidity 0.80 (0.01) 0.73(0.01) 0.22 (0.08)
Atmospheric pressure | 0.20 (0.16) 0.52 (0.02) 0.01 (0.99)
Wind speed 0.16 (0.22) 0.28 (0.03) -0.18 (0.17)

Relative humidity has agreater impact on aerosol concentrations, especially
those of the fine and intermediate modes than the other meteorological
parameters. The instrument here used measures also liquid aerosols which
concentrations increase under the high relative humidity conditions. On the
other hand, under high temperature conditions earth surface undergoeson low
soil moisture values. Under these conditions, re-suspension processes are
favored, and aerosol concentrations of coarse mode are enhanced. Statistically,
no significant correl ation was obtained in the case of thewind speed and coarse
aerosol concentrations. This was due to the limited number of available
measurement data.

3.3. Binom ion-aerosol

Here, the correl ation between ion and aerosol concentrationsisinvestigated. It
is a well known the fact that fine aerosols (because of their magjor number)
influence more on the reduction of the concentrations of cluster ions, expressed
by eg.1 (Dhanorkar and Kamra, 1992; Reischl et al., 1996; Makelaet al., 2001).

To estimate this contribution in terms of correlation coefficients, should be
determined these coefficients (Hoppel and Frick, 1986). The correlation
coefficient between the concentrations of cluster ionsand fine aerosol particles
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is -0.21 (0.15)—statistically insignificant. A correlation of -0.31 (0.03) was
foundin the case of the mixed aerosols. Coarse aerosolswere weakly correlated
with cluster ionswith correlation coefficient 0.23 (0.12). Thus, the presence of
fine and intermediate aerosols at the site affects the popul ations of the cluster
ions, reducing their concentrations.

Table 7 reports correlation coefficients among ion concentrations, aerosol
concentrations (mixed mode) and meteorological parameters.

Table 7. Correlation coefficients among ion concentrations and principal
influencing factors

Mixed aerosols Temperature | Wind speed
-0.31 (0.03) 0.26 (0.04) -0.41 (0.01)

Thedatain Table 7 reportsthat wind activity, aerosol concentrations and the
temperature are of great impact for the ion concentration. The concentration
of the aerosols decreases ion concentrations due to the attachment processes
between them. Wind activity decreases the ion concentration, due to the
dispersion process. Meanwhile, temperature actsindirectly, increasing theradon
concentration and consequently the concentration of cluster ions. Anyway, for
an accurate determination of the influence of meteorological parameters on
the ion concentrations, the mutual relationship between ion and aerosol
concentrations as well asthe meteorological parameters should be taken into
account. In addition, alarger set of datawill enableto obtain more significantly
correlation coefficients.

Figure 2 depictsion concentrationsand influencing factorsin different seasons.
The correlation coefficients of these two sets of data (summer and other
seasons) are very high, 0.97. This is another important result, which shows
that these factors undergo almost in the same direction regardl ess of the season.

All units of the quantitiesin figure 2 are expressed based on the tables 2, 3
and 5.
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Fig. 2 lon concentrations and influencing factorsin different seasons.
4. CONCLUSIONS

The data of ion and aerosol concentrations at the Velipoja site are here
reported. The average values of these concentrations indicate generally fresh
air, (1000-5000 cn?). The sourceisanthropogenic activity (traffic, combustions
and vegetation). The source for fine aerosols is also anthropogenic activities
(traffic, combustion and construction). Re-suspension processes mostly affect
the coarse mode.

In addition to anthropogenic activity, the meteorological parameters have a
great impact on these concentrations. Temperature has agreater impact onion
concentration. Relative humidity has a great impact on the concentrations of
fine and mixed aerosols. Wind activity has agreat impact on the concentrations
of the coarse aerosolsand theair ions. Mixed aerosol sreduce the concentrations
of cluster ions.

Thus, principal sourcesand eliminators of cluster ionson aseashoresiteare
determined, within a wide range of period, based on the comparison of
measurement data during summer, spring and autumn.
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ABSTRACT

A survey was carried out to investigate the employment opportunities of Albanian
newly graduated students and the dataare here reported. The data mining classification
techniques such as NaiveBayesUpdatabl e, Logitboost and Adaboost1 algorithmswere
in the present investigation applied. The data collected were investigated based on: i)
prediction accuracy, ii) model building time and, iii) error rate. In the end, the most
appropriate algorithm was determined.

Keywords: Datamining, Classification Model, Graduates Employment, Prediction

1. INTRODUCTION

Elevated unemployment imposes significant costson theindividual and society.
Thepresent paper investigates the empl oyment rate of Albanian newly graduated
students. In Albania, unemployment rate is high and very concerning. Given
the social-economic situation, such information would be relevant for the
institutionsinvolvedinthearea.

The quality of education system is very important for the employment of
graduated students. Celaand colleagues (2015) reported that number of students
that fail to graduate is high. Consequently, finding a job is hard. Given the
situation, categorizing the students’ profile would be very important. As this is
anew and unexplored investigation areain Albania, difficultiesin datacollection
even from a non-computerized system were encountered.

The present investigation aims at predicting the success of the graduated
students via data mining techniques. In the end, the datamining technique was
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determined based on the accuracy.
Figure 1 depicts the process here carried out.
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Fig. 1: Knowledge discovery process

2. MATERIALS AND METHODS

In the present investigation, the efficiency of three data mining techniques
such as neutral networks, the decision trees and the Naive Bayes were
compared. The data were collected from a survey sent via various social
networks to a group of graduated students whose demographic data were
collected along with their education and empl oyment experience.

2.1 Literature review and definitions

Data Mining is the process that uses several tools for data analysis to find
model s and connection between the data, in order to makethe prediction (Witten
and Frank, 2005).

Regarding the academic process, data mining could be used to: i) estimate
students’ performance, ii) make recommendations for them, iii) estimate the
know-how process, iii) prepare them to adopt and use different techniquesin
their job based on job market tendencies and, iv) foster intellectual pursuitsin
different areas. Consequently, the job market wouldn’t be challenging (Romeo
and Ventura, 2007; Al-Radaideh and Nagi, 2012).

The future of a country depends on its youth potential which source isthe
education system (Muntean et al., 2010).

Dataminingisused to estimate the empl oyment opportunities, unemployment
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rate, job market requirements etc. In addition, it could be used by different
companies when hiring. The cause-consequence relationship is a means to
address education system towards job market tendencies and devel opment
practices towards multiple investments (M untean, et al. 2010).

As classification models are constructed on the basis of historical data, data
mining might lead to racial, social, religious discrimination etc. Consequently,
accuracy would be relevant.

2.2 The study process

Zhang and colleagues (2010) said that eval uating the results of studentsinto
thejob market involves certain criteria. In the present paper, dataon education
level have been investigated.

The present investigation provides some information about the employment
opportunities of the newly graduated studentsin Albania. Consequently, different
methodswere applied and in the end the most appropriate one was determined
based on prediction accuracy.

2.3. Data collection

The datawere collected from a survey sent via various social networksto a
group of graduated students aged between 18 and 27 in Tirana and Korca.
Their demographic datawere collected along with their education level, working
experience, age, gender, residence job selection criteria etc. This age group
was chosen asthey are expected either to attend university or foster intellectual
pursuit. The survey aimed to give accurate predictions on the employment
possibilities of the Albanian newly graduated students. The unemployed
graduated students were asked on the reasons of unemployment. The survey
was sent onlineviasocial networks such as Facebook, Google+, Linkedin, etc.
Oncetheincomplete datawere removed, thetotal number of the newly graduated
studentsinvolved properly in the survey was 180.

The model of success of graduated students was created. Here, success of
the model was evaluated based on their employment success (based on the
result variable—employed- yes/no). The prediction model consists of 10 variables
and the Employed class. The chosen variables are in the Table 1 reported.
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Table 1 The Chosen Variables

Variables Description Values
Gender Student Gender {M,F}
Age Student Age 18-27
Residence Student Residence { A---Tirana, B---Korca}
{A -PhD, B- Bachelor,
Completed Type of studies completed or C- Master, D - High Schoal,
Studies that are attending E- Primary School,
F- Attending Bachelor/Master}
Country of Country where you have {A--Albania, B--Abroad}
Studies studied
Typeof School | Thetype of school attended {A---Public, B---Private}
Program Study Program
Average Thelast study program Average S _
(or the average of Higher Education, if is still attending)
Foreign The number of the foreign {A---1, B---2, C ---3, D--- >3}
L anguage languages you can speak
Training Have you attended training or {A---Yes, B---No}
supplementary courses
Employment Y our employment status {A---Employed, B---Unemployed}

2015/Vol. XX (2)

2.4. The Data mining methods

In the present investigation The Naive Bayes Updateable (NBU), The
LogitBoost (LB) and, The AdaBoost1 (AB1) classifier were involved.

The NBU classifier is part of Naive Bayes classifiers, which are based on
Bayes’ rule and “naively” assumes independence—they are only valid to multiply
probabilities when the events areindependent (Witten and Frank, 2005).

The LB classifier was developed by Friedman and colleagues (2000) and
performsan additivelogigtic regression and generatesindividual modelsin every
interaction. The LogitBoost algorithm uses the cross-validation to determine
an appropriate number of iterations and finish its execution before the
performance comes down (Witten and Frank, 2005).

TheABl1 classifier isan agorithm which is specifically designed to classify
and which can be used also as a model in every classifying agorithm. This
algorithm can handle weight instances, where the weight of an instanceis a
positive number. The weighted instances treatment changes the method of
mistake cal cul ation (Witten and Frank, 2005).

In addition to NBU, LB and AB1, the WEKA was used for data mining.
WEKA was developed at the University of Waikato in New Zealand, and the
name stands for Waikato Environment for Knowledge Analysis. This package
has been implemented in the software language Java, and today stands out as
probably the most competent and comprehensive package with algorithms of
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machinery learning in academic and nonprofit world (Machine Learning Group,
2013). Asapublic datamining platform, WEK A collects many machinelearning
agorithmsto mine data, including data pretreatment, classification, regression,
cluster class, association rule mining and visualization on new interface. WEKA
is very important for the academic and industrial researchers, and it could be
used for teaching purposes.

Figures 2a and b depict the nominal and numeric variables of the newly
graduated students hereinvolved.

Selected attribute

MName: Gender Type: Nominal

Missing: 0 (0%) Distinct: 2 Unique: 0 (0%)

No. Label Count Weight
1|Female | 107 |107.0
2|Male 73 [73.0

(@) Nominal Variable - Gender

Selected attribute

Name: Age
Missing: 0 (0%)

Type: Numeric

Distinct: 9 Unique: 0 {(0%)

Statistic
Minimum
Maximum
Mean

Value
| 18

27
23.761

StdDev

1.732

(b) Numeric Variable- Age

Fig. 2 Information displayed in the Selected attributes section

The crossvalidation on the classifier isvery important for the evaluation of
the classifier’s robustness (Han et al., 2001; Kantardzic, 2011). In the present
investigation, a 3-fold cross validation consisting of arandomly split data set
into 3 subsets of equal size was used. Two subsets were used for training. One
subset was used for cross validating, and one for measuring the predictive
accuracy of the final constructed network. This procedure was performed
three times so that each subset was tested once. Test results were averaged
over 3-fold crossvalidation runs. Datasplitting was carried out without sampling
stratification. The WEK A softwaretoolkit can calculate all these performance
metricsafter running aspecified k-fold cross-validation. The prediction accuracy
of the models was compared.

3. RESULTS AND DISCUSSIONS
Once the chosen algorithms were executed, the results were assessed and
analyzed and the data are here reported clearly.
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3.1 The input variable analysis

Graphs for each input variable in relation to the employed class are in the
Figure 3 depicted. In these graphs, the dark part shows the level of the
unsuccessful group (inthisdataset it showsthe unemployment), whilethelighter
part shows the successful group. In the present investigation 180 newly
graduated students are involved. 100 students were from Tirana and the
remainder from K orca. The following data could be obtained from the graph 3:
i) Tirana marking the higher employment rate, ii) the young generation today
prefersto attend the university. 17 out of 180 students dropped out of education
level. 75 attend bachelor classes, 66 students attend master degree classes
and 2 are PhD students. The 2 PhD students are already employed. In addition
to PhD students, the master degree students are employed as well, iii) the
employment-education rel ationship shows that most of the students that have
finished the high school are employed, iv) most of the students attend the
Albanian universities (155 students). However, the students studying abroad
have more employment opportunities, v) the number of studentsattending private
universitiesishigher (58). In addition, they have more employment opportunities.
Grade average merely has any impact on employment opportunities, vi) few
studentsfoster intellectual pursuits (training, courses etc), vi) the moreforeign
languages, the more employment opportunities and, vii) employment rate is
high (126 graduated students).
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Gender Age Residence

18 05 n

Tirane Korce
The country where Thetypeof School
you have studied 7
Highschool  Bachelor  Master Phd Albania Abroad : Private Public
" 126
Trainings The foreign Employed
3t languages

Yes No 0 1 2 3 »3

Fig. 3: Graphsfor each input variable in ration with the employed class

3.2 Evaluation of the algorithms

In the present investigation, three data mining a gorithms were involved to
evaluate the performance and the efficiency of the algorithms here involved
and theresults are in the table 2 reported.

Table 3 reports the data obtained from the three algorithms— true positive
(TP), true negative (TN), false positive (FP), false negative (FN), precision
and the recall (Witten and Frank, 2005).

TP rateisthe proportion of exampleswhich were classified asclass X among
al exampleswhich truly have classx. In the present investigation, it represents
theratio between the data predicted as positive and all the dataincludedinthe
“Employed” class.
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TN represents the ratio between the data predicted as negative and all the
dataincluded in the “Employed” class.

FP rate is the proportion of examples which were classified as class x, but
belong to adifferent class, among all exampleswhich arenot of classx. Inthe
present investigation it represents the ratio between the data classified by
mistake in the “Employed” class and all the data included in all other classes,
except the “Employed” class.

FN isthe number of examples predicted negativethat are actually positive

Precision isthe proportion of positive predictions that are correct. In the
present investigation it represents the ratio between all the examples that
indeed belong to the “Employed” class and the total number of the examples
classified as belonging to the “Employed” class.

Recall isthe proportion of positive labeled instances that were predicted
aspositive:

TP
TP+ FN

F-measur e a combined measure for precision and recall:

Recall =

2 = Precision = Recall

F — Measuare = — =
Precision + Recall

The performance of the three model swas eval uated based on: i) prediction
accuracy, ii) thetimeto build the model and, iii) the error rate (Table 2).

Table 2 The evaluation of the performance algorithms

Classifier

Evaluation Criteria NBU LB AB1
Timetaken to build model (Sec) 0 0.03 0.01
Correctly Classified I nstances 133 132 133
Incorrectly Classified | nstances 47 48 47
Accuracy of prediction 73.89% | 73.33% | 73.89%
Kappa Statigtic 0.3143 0.3324 0.3614
Mean Absolute Error 0.3386 0.346 0.3576
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Table 3 Detailed accuracy by Class

Classifier | TP FP Precision Recall F-Measure | Class
0,833 | 0481 |0,802 0,833 | 0817 Yes
NBU 0519 | 0167 |0571 0519 | 0544 No
0865 |0574 |0,779 0,865 | 0,820 Yes
LB 0426 | 0135 | 0575 0426 | 0,489 No
0,865 | 0556 | 0,784 0,865 | 0,823 Yes
AB1 0444 0135 |0585 0444 | 0,505 No

The Confusion Matricesarevery effectivein the evaluation of theclassifiers.
The columns stand for the prediction and the linesfor the current classes. The
confusion matrix on the Table 4-6 showed that NBU, LB and AB1 algorithms
provided relatively good results. Asaresult, datamining can helpinthe prediction
of the youth successin the job market (employed: YES or NO).

Table 4 NaiveBayesUpdatable Confusion Matrix

NBU Predicted Class
A-Yes B-No
Actual A-Yes 105 21
Class B- No 26 28

Table5 LogitBoost Confusion Matrix

NBU Predicted Class
A-Yes B-No
Actual A-Yes 109 17
Class B- No 31 23

Table 6 AdaBoost1 Confusion Matrix

NBU Predicted Class
A-Yes B-No
Actual A-Yes 109 17
Class B- No 30 24
3.3 RESULTS

In the present paper, three important Data Mining algorithms wereinvolved
to evaluate the preprocessing of the data and their performance. In the end,
and the most appropriate algorithm was determined based on the accuracy.

Resultsreported that: i) the LogitBoost classifier wasthe algorithm withthe
lowest accuracy (72%) and the longest execution time (0.03 sec), compared to
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the other two algorithms. Consequently, it isinappropriate for application, ii)
the AdaBoostM 1 algorithm had the same accuracy (73.88%) as the
NaiveBayesUpdatable, but its execution time was longer (0.01 sec). The
AdaBoost1 algorithm managed to classify accurately more instances of the
class “Yes” (109) comparing to the NaiveBayesUpdatable algorithm, which
managed to accurately classify only 105 instances from the 126 examples
belonging to the class “Yes”, ii) based on the Table 2 and 3, the
NaiveBayesUpdatabl e algorithm not only has a shorter execution time, but it
offers higher accuracy, especially for the examples of the “No” class in which
the other two algorithmsfailed. In addition, the average value of TP, Precision,
Recall, the F-Measure and MCC were higher compared to the other cases,
whilethevalue of FP (which isnot apositiveindicator) issmaller compared to
the classification obtained from the AdaBoost1 agorithm. Even though the
algorithms have the same accuracy of 73.8889%, the data obtained from the
output make the NaiveBayesUpdatable the most appropriate algorithm. In
addition, it can simultaneously be correct and user-friendly for its users.
Moreover, it could be used to: i) assess the employment opportunities, ii) the
unemployment rate, iii) identify the job market requirements, etc. It could be
used by the companies when hiring. The cause- consequencerelationshipisa
means to address appropriate education policies.

4. CONCLUSIONS

Graduates employability remainsanationa issue dueto theincreasing number
of graduates produced by higher education institutions each year. Consequently,
the present investigation aims at: i) assisting education state institutions in
encouraging studentsto foster their intellectual pursuits, ii) determinethefactors
effecting employment, iii) predicting whether agraduate has been employed or
remains unemployed after graduation based on a series of classification
experimentsinvolving various a gorithms under Bayesian and Metamethodsto
classify a graduate profile as employed or unemployed. Results showed that
the NaiveBayesUpdatable algorithm, avariant of the Bayesalgorithm, provided
the highest accuracy -73.89%. The average accuracy of thetwo other algorithms
was 73.61%.

The cause-consequence relationship is a means to address appropriate
education policies based on job market tendencies.

As the data here reported are relevant for the state institutions involved in
the area, the investigation must further by collecting areal and large data set
from different sources such as graduate profiles from university student
database and apply the model using such data. In addition, as the correlation
factor between current and previous employers or the reason of choosing one
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job to another will beincluded. Moreover, other classification methods could
be applied to test the most suitable method for the structure of the graduate
employability in Albaniaand give better classification accuracy.
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ABSTRACT

Albania is experiencing some geomorphological changes of great impact for the
environment due to anthropogenic activity. These changes are considerably reflected
in the tectonic zone of Pre-Adriatic Depression. Here, the area is characterized by
erosion, landslides and movement of the Adriatic Sea shoreline.

Anthropogenic activities have been intense in the hilly ranges running parallel to the
sea shore which partly consist of lousy sandstone due to some catastrophic landslides
occurred. Complicated geomorphologic phenomena could be noted in the sea shore
which is characterised by significant seatransgression intypically accumulative areas.
These phenomena have been investigated for a long time using satellite imagery
involving free archives of LANDSAT [Kotor], MODIS [Bawois], SAR ERS and
ENVISAT. In the present paper, some results recently obtained using SAR images are
reported.

1. REVIEW OF GEOMORPHOLOGIC PHENOMENA IN
ALBANIAN LOWLANDS

Half of Northern of the Western Albania— the Pre-Adriatic Depression
tectonic zone—is characterized by lowlands and hilly ranges, bordered in the
West by the Adriatic Sea (Geological Map 1:200000 of Albania; Aligj €. al.,
2001; Favreto et. al., 2013; Frashéri et. al., 2014). Once a seaside, quaternary
deposits consisting of lousy sandstone, conglomerates and clay are recent
geologic formationsarelocated today 10-15 kminshore. Drini River and Mati
River flowing in North and Shkumbini, Semani and Vjosa River flowing in
South have been of great impact for the development of lowlands.
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In the area of economic activities occurred in the Adriatic shore areas, the
last twenty years mark a significant increase of uncontrolled buildings’
construction in the hilly ranges harming the environment. Consequently, sea
transgression has occurred and landdlideintensified (Alig et. al., 2001; Frashéri
et. al., 2014).

False colour LANDSAT images in the figure 1 represent respectively the
southern (@) and the northern (b) sections of Albanian lowlands. Images are
obtained by the combination of NIR bands from three different years 1972-
1986-2002 as a single RGB image, where sea regression and transgression
areasarevisiblein Blueand Red colours, respectively (Colesanti et. al., 2003(a);
Mannunta et. al., 2003; Catani et. al., 2006; Farina et. al., 2006; ESA 2000-
2015(a); ESA 2000-2015(b); Tamburini et. al., 2011)

@ (b)
Fig.1. Lowlands from NIR bands of LANDSAT.
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The Investigation was carried out in two “layers” in the following areas: i)
the delta of Shkumbini River and the Durrési region where the SqueeSAR™
software was used and multimage SAR calculations were carried out by the
company TRE in Milano, Italy. Traditional two-image interferograms were
calculated for both segments of lowlands as presentedinfigure 1 and, ii) Syngj.

Figure 2 depicts atypical landslide which occurred in 2007 in Synej. These
hillsgeologically consist of lousy sandstone. Anthropogenic activities have been
of great impact for their structure. The sliding mass was separated from the
hill forming a deep “canyon” that now is used as a road.

Fig. 2: Landdlidein Syngj.

Figure 3 depicts the section of the Adriatic beach in Semani delta. Here,
water tower now situated offshore could be noted. The source of the sea
transgression is the sea erosion and ground subsidence.

(a- 2007) (b - 2010)
Fig. 3: Seatransgression in Semani area.
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Oncetraditiona imagesfromthefield and satellitesLANDSAT AND MODIS
were applied, SAR images and interferometry techniqueswere used to evaluate
vertical movements of the ground with centimetric precision (Avallone and
Zollo 1999; Osmanoglu, 2010; UGS, 2010; Moisiu et al., 2014). The methods
applied arein theforthcoming section reported.

2. THE SAR METHOD

The SAR differential interferometry involving the surface interferometry and
scatterer-based point-wiseinterferometry arein the present investigation used.
The EOLISA software was used to access the database and select pair of
images for both southern and northern segments of lowlands.

Thismethod was applied based on (Ferreti et al., 2001; Allievi et al., 2003 (a)
Allievi et. al., 2003(b); Colesanti et al., 2003; Ubisci et al., 2005; Bottero et
al., 2006; Albaviator, 2007; Reigber et al., 2007; Ruiz et al., 2008; Ferreti et
al., 2011; Favretto et al., 2013; Giannico 2013) .

For surface interferograms formally suitable pairs of ASAR images were
obtained from the ESA in the framework of a small project “Seman 14921”, in
2013, to select pairswith thelargest time difference possible. For the southern
segment two pairs of IMS images were selected for the dates 2003/07/04:
2007/02/23 with baseline 40m and 2003/03/21: 2007/11/30 with baseline 746m.
For the northern segment only one pair of IMS images was selected for the
dates 2003/03/21: 2004/11/05 with baseline 100m. In addition, ERS images
with larger time difference were downl oaded. The problemswith the orbit files
prevented us from their use.

The calculation procedure was tested using the ASAR IMS images from
L’ Aquila earthquake of 2009. Two software packages were tested, firstly RAT
& IDIOT and finally ESA NEST.

Two final interferograms were calculated using ESA NEST software with
pairsof dates 2003/07/04: 2007/02/23 and 2003/03/21: 2007/02/23. Theimage
of 2007/02/23 was not used because of related orbit file problem. Both wrapped
and unwrapped interferograms were calculated. Interpretation of results is
presented in the next section.

Point-wise scattered interferograms were cal culated with the assistance of
the T.R.E co., Milano, Italy. Here, the software package SqueeSAR was used

(Fig. 4).
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Fig. 4. Theinvestigated areavia SqueeSAR.

Two sets of ERS images were used for the period running from 1992 to
2000: i) 31 images of upward pass and, ii) 50 images of download pass. Time
interval between two successiveimageswas 35 days. A total of 11.657 scattered
pointswasidentified. Both horizontal and vertical velocities of scattered points
were calculated from the Line-of-Soght (L OS) relative displacements.

3. RESULTS OF POINT INTERFEROGRAMS

Figure 5 depi cts the points sel ected from the area covered by SqueeSAR for
detailed analysis.

The most critical section of this areais located in the hilly range bordered
with red at the centre of the image. Figure 6 depicts the numerous landslides
identified in this section using traditional geological field work.
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Fig. 6. Landslidesidentified through field work.
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Annual average values of displacement velocitiesin LOSarein thefigure 7
depicted.

Fig.7: Annual averagesof velocitiesin LOS.

Identified scattered points resulted mainly in urban areas along with those
with scattered vegetation. Significant displacements are in Kavaja city, delta
of Shkumbini River and the village of Térbufi. Based on LOS displacements
and orbital parametersthevertica and horizontal displacement velocitieswere
calculated (Fig. 8and 9).
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Fig. 8. Annua averages of vertical velocities
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Fig. 9: Annual average of horizontal E-W velocities.

The area bordered with red line has been subject to intense field work for
identification of landslidesand field resultswere compared with the SqueeSAR
data. Satellite data helped identify new landslide sites in villages Sterbeg (Y —
43 74 489, X — 45 54 987; Fig. 10), Kazie-1 (Y —43 73 673, X — 45 55 103;
Fig.11) and Kazie-2 (Y — 43 73 617, X — 45 55 199; Fig. 12).
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Fig. 10: Landslidein Sterbeg.
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Fig. 11: Landslidein Kazie-1.
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Fig. 12: Landslidein Kazie-2.
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4. RESULTS OF SURFACE INTERFEROGRAMS

The Figure 13 depictsthefirst differential interferograms calculated for the
southern segment of the PreAdriatic Depression lowlands. The coherence is
in the Figure 14 depicted. Few fringes which cannot be directly interpreted as
vertical displacementsof the ground could be met. For most of them the source
isthe vegetation variations, mostly in mountainous areas. Only fringes in the
seashorein the point B and C are formally correlated with searegression and
transgression. The point A represents a wetland near the seashore. In Polis
mountai n range vegetation, variation is already identified viaLandsat images.

Fig. 13: Southern differential interferogram.
L)

Fig.14. Southern interferogram coherence.



Neki FRASHERI, Salvatore BUSHATI, Gudar BEQIRAJ,
Mentor LAMAJ 2015/Vol. XX (2)

The unwrapped interferogram isin the figure 15 depicted. The image was
filtered with Gaussian filter and anumber of straight features correlating with
the principal probably tectonic mountain ranges, fractureswereidentified.

Fig. 15. Unwrapped filtered interferogram.

Thedifferential interferogram of northern segment of Pre-Adriatic Depression
lowlandsisin figure 16 depicted.

Fig. 16. Northern differential interferogram



INTS Application of differential inteferometry for analysis of ground movements... g5

Correlation of fringes with mountain rangesis more visiblethan in the south.
Here, their interpretation relates to vegetation variations. Neverthel ess, weak
signs of correlation with the slow but huge landslide of Rragami in shores of
Vau i Dejés Hydropower Lake areidentified (Fig. 17).

@) (b)
Fig. 17: DEM (a) and interferogram (b) of Ragami landslide.

5. CONCLUSIONS

Field observations in the PreAdriatic Depression lowlands reported that
residential buildings are constructed in the Semani area, in adynamic terrain
being devel oped. Consequently, the buildingsare partly destroyed asresult of a
complex of factors that include movements of deltas, possible subsidence of
the ground evolved in several decades, and disastrous|andslides.

Thereisalack of scientific information regarding local ecosystem processes
and inappropriate policies have been a continuous obstacle for suitable
environmental solutions(Moisiuet al., 2014).

LANDSAT images helped identify the areas where the sea shore line has
moved mainly inland, but the images resolution is inadequate for a detailed
analysis of the shore and landdlides in hilly areas. Radar imagery ERS and
ENVISAT have resolution similar to the LANDSAT. They help evauate the
surface and point-wise of vertical movement of the ground in areas undisturbed
by vegetation variations.

SqueeSARTTM and NEST software was used to develop interferograms.
Multi-image pointwise interferograms built by the T.R.E. co. involving the
SqueeSAR TM for alimited segment of lowlands allowed the identification of
ground displacements related to landslides including unknown landslidesin a
studied area. The latter has been carefully scanned during the field works.
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Subsidence was identified in some of the urban areas and in the delta of
Shkumbini River in particular. Periodic use of point-wise interferograms for
the entire territory would help to identify unknown, existing and potential
landslides. In addition, appropriate measures for mitigation of negative impact
could be taken.

A minimal number of SAR images provided by the NEST software were
used for surface differential interferograms, which provided few fringes in
hilly and mountainous ranges along with potential fringes to be caused by
vegetation variations. Only few weak fringes potentially dueto beachesvertical
movements and massive but slow landslide (in one case) wereidentified.

The conclusion is simple — despite the complexity of terrain evolution in Albania
including rapid urban expansion and significant vegetation variations, SAR
interferograms proved to be a tool for analyzing the existing and potential
landdlides, aswell asareaswith significant vertical movementsof the ground.
Application of Remote Sensing techniqueinvolving the SAR intereferograms
for theentireterritory of Albaniaisameansto address an accurate management
of catastrophic phenomena.
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ABSTRACT

The present paper reviews some of the remote sensing studies carried out to
investigation environmental changes in Albania using simple methods and image
processing software for general use and exploiting free internet archives of satellite
imagery. Data of significant importance were obtained about the hot areas of
environmental changes such as sea coasts experiencing sea transgression, temporal
variations of vegetation and aerosols, lakes, landslides and regional tectonics.

1. INTRODUCTION

Satdlliteimagery iswidely used toinvestigate and map environmental problems
and changes, reducing at the same time the expensive field work.

Remote sensing isameansto addressawiderange of environmental, climatic,
atmospheric and oceanography studies. In the present paper, information about
some environmental hot spotsin Albaniaregarding variations of water bodies
and sea shorelines, evol ution of vegetation in yearsdueto anthropogenic activity
is reported and global situation of aerosols in time, delineation of regional
tectonicsrelated with destructive earthquakes etc., and in particul ar |lake areas
and Adriatic shorelineisevaluated.

2. MATERIALS AND METHODS

LANDSAT and MODIS images were obtained from the online archive of
Geological Service of the United States. Some experiments were made using
SAR interferometry involving ENVISAT ASAR images obtained from the
European Space Agency online archive. The methods (Frashéri et al., 2010)
here used were: i) combination of different bands to identify specific
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environmental features (combining of aspecific band from 2-3 datesin afalse
RGB color image, and using color differences to identify temporal change)
and, ii) comparison of imagesfrom different datesfor asingle area(cal culation,
for atemporal suite of images of aspecific band, of linear or quadratictrendin
time for each pixel, obtaining gray scale images representing the spatial
distribution of average values of the specific band, and of respective spatia
distribution of temporal gradients of each pixel).

Images processing involved professional software for remote sensing to cut
images for selected areas, image processing of general use for combination of
RGB channels, and in-house developed software for trend analysis in time
domain for a suite of images of the same area.

Ohrid — Prespa Lakes area

Fig.1: SW of Micro PrespalLake in 2000 and 2006.

Ohrid — Prespa Lakes represent a single surface and underground water
body system, with water flow from Micro Prespainto Macro Prespa, and from
thelatter into Ohrid Lakein Saint Naum and Tushemisht springs. Prespa L akes
have experienced significant changes (Frashéri et al., 2010; Frashéri et al.,
2012; Frashéri et al., 2013). In the south-west, the Micro PrespalL akeisfilled
with sediments from Devolli River, due to artificial channels used for water
management (Fig.1). Thewater surface of the Macro Prespa L ake was reduced
several meters of height. Apparently, the source is the underground karst
changes. In addition to field observations, satelliteimagery was used to evaluate
regional environmental changesfrom 1972 to present.
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Fig.2: Ohrid-Prespa Lakes: Landsat GRNir band combination for years 1972 and 2001.
White circles show areas with loss of free water surface and devel opment of reeds.

The combination of Landsat bands hel ped identify the dynamics of shorelines
due to water loss in Macro Prespa Lake and sedimentation in Micro Prespa
Lake. In the Figure 2 and 3, the combinations of Green-Red-NIr bands for
1972 and 2001 show clearly the loss of free water surface in Micro Prespa
Lake. Combination asRGB of NIr bandsfrom 1972, 1986, 2002, 2010isdepicted
in Figure 4, where the dominance of Red indicates areas with loss of free
water surface and a slight improvement in Micro Prespa Lake in 2010 when
the use of artificial channel ended.

Fig.3: Micro Prespa Lake: Landsat BGNir band combination for years 1972 and 2001.
White circles show areas with loss of free water surface and devel opment of reeds.
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Fig.4: Micro Prespa Lake evolution from Landsat NIr images. Left:
Blue~1972,Green~1986,Red~2002. Right: Blue~1986, Green~2002, Red~2010.

The trend analysisin time domain for a suite NDVI views provided by the
Landsat images of the period 1972 — 2012 for Prespa lakes area is in Figure 5
depicted. Results gave trend coefficients for each pixel, presented with false
colors. The image processing software of general use was involved for the
classification of the gradient of changein order toidentify areaswherevegetation
isimproving.

Fig.5: Trend analysis of NDV| for Landsat images of 1972-2012. Left: average (Red) and
gradient (Blue-Green). Right: gradient enhanced, positive valuesin Blue-Green.

The Shkodra Lake area

ShkodraLakeislocated in northwestern Albaniaand isthe largest lakein the
entire Balkan Peninsula, with an area of 368 hectares. The lake is shared
between Albaniaand Montenegro, of which 149 hectaresand 57 km of shoreline
fall within the Albanian territory. The lake is connected with two important
rivers — Drini and Buna. Buna River flows from the Lake into Adriatric Sea.
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Drini River is the source of the complicated hydrological system which
characterizesthe areabecause it has shifted from Shéngjini Bay to BunaRiver,
dueto humanintervention.

"‘g“ Accumulation

s, Erosion

Fig.6: Left: changes of Adriatic shorelinein the deltaof BunaRiver, combination of
Landsat NIr bands for years 1975 (Red) and 2009 (Blue-Green). Right: aerial view of Buna
River delta

Figure 6 depicts the delineation of the erosion of delta of Buna River and
with the accumulationsin Velipoja beach obtained due to the combinations of
Landsat NIr images from 1975 and 2009 (Frashéri et al., 2011; Frashéri et al.,
2014).

The same method was used for the ShkodralL ake, delineating sedimentation
areasin northern shore and near the areawhere BunaRiver flows. The source
of the latter might be the Drini River which in winter flows into the Lake.
Figure 7 depicts the Northern shores accumulation characterized by fast
development of reeds beds.

& &

Fig.7: Left: sedimentation in Shkodra Lake — Landsat NIr bands combiantions for 1975
(Red), 2000 (Green) and 2009 (Blue). Right: NDV1 trend analysis from Landsat images,
averages as Red, gradients as Blue-Green (visible the increase of vegetation in new sediments
in northern shores of Lake).
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The Drini — Buna Rivers are mentioned for periodic floods in winter.
Combination of NIr bands from MODIS was used to delineate flooded areas
from these rivers in 2010 and recent floods from Vjosa River in the south
(Fig.8)

gh combination of MODIS NIr bands. Left: Vjosa
River, Dec 2014 as Red, Jan 2015 as Blue-Green. Right: BunaRiver, Dec 2009 as Red, Jan
2010 as Blue-Green

Adriatic Sea coastal area

TheAdriatic Seacoastal areasare mostly Quaternary accumulations, part of
Preadriatic Depression tectonic zone.

Fig.9: Landsat NIr band combinations for southern (left) and northern (right) parts of

Adriatic coastal zone: 1972as Red, 1986 as Green and 2002 as Blue. White linesh point
coastal siteswhere searegression or transgression is observed.
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Adriatic coast represents about two-thirds of country’s sea coasts and is
experiencing important changes related with regression and transgression of
the sea, result of a combination of subsidence and erosion-accumul ation that
have strongly impacted human activities in respective areas (Frashéri et al.,
2012; Frashéri et al., 2014; Frashéri et al., 2015). Comparison of Nir bands of
Landsat imagesfrom 1972 were ameansto addressthe delineation of regression
and transgression areas, in particular the movement of riversdeltas (Fig.9).

Aerosols

Figure 10 depictsthe globa temporal variation of aerosolsinvestigated using
the trend analysis of a suite of MODIS images preprocessed for the optical
depth of aerosols (Pano et al., 2004).

Fig.10: Coverage (left) and trend analysis (right: averages as Red, gradient as Blue-Green)
of aerosols optical depth from MODIS images for the period 2000-2010.

Detailed analysisidentified coastal areaswith higher levelsof aerosols(Fig.11
left), aswell as some hot spotswith an increasing gradient (Fig.11 right).

r -
-y

Fig.11: Trend analysis of aerosols optical depth. Left: the average (low valuesin Red, high
valuesin Blue-Green). Right: the gradient (negative in Red, positivein Blue-Green).

Themain sourceisthereduction of thetotal of aerosolsfor the whole column
of atmosphere in most of the territory of the country. This does not mean a
priory that distribution of aerosols near the ground surface follows the same
trends.
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Vegetation

Figure 12 depictstheevolution of vegetation investigated viaM ODISimages
involving thetrend analysisof Normalized Difference Vegetation Index (NDV1)
for the entire territory of the country (Frashéri et al., 2010).

Fig.12: Trend analysis of NDVI from MODIS images (Red and NIr bands), period 2005-
2010. Averagesin Red, gradient in Blue-Green.

Asitisclearly shown, there are complicated patterns of vegetation, especialy
in mountainous areas. In general an increase of vegetation index is observed,
related with the abandonment of mountainous areas and increase of rainingin
summers. Analysis of forestry areasis not included in this study.

Application of Radar Interferometry

ESA Envisat ASAR images were used for the calculation of differential
interferograms for the North-Western Albania. Clear fringes which delineation
was correlated with near coast hilly rangesin Shkodraareawere obtained (Fig.13).
The source is the vertical movement of the ground and vegetation variations.
Thetype of fringes delineation isrel ated to the vegetation (Pano et al ., 2014).
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@ (b)
Fig. 13: Environmental changesin northern Preadriatic Depression from Envisat SAR
imagery. Left: Combination of intensity bands from 2003/03/21 and 2004/11/05. Rigt:

DINSAR inerferogram from the same images.

Geological Applications

Efforts for geological applications of remote sensing were made while
investigating the Shkodra—Peja traversal fracture (Pano et al., 2006).

" gl i
Fig.14: Combination of Landsat bands: 7 as Red, 4 as Green, 2 as Blue. Red line represent

the Shkodra-Pejafracture. Mirditamassif (magenta areain center) distinguishesfrom
limestone of Alps north of the fracture Green areas represent the vegetation coverage.

A combination of Landsat bands 7 as Red, 4 as Green, 2 as Bluewas used to
detect for the changes, soil types and moisture (Fig.14). Tectonic zone of
ophiolites of Mirditaisclearly separated from limestone Alps. The separation
line coincides with the fracture as determined from other studies.

Geophysical investigation was carried out for slope stability and landslides
occurring in Ragami in thehilly shores of Vau Dejesartificial lakeinvolvingthe
Envisat ASAR differential interferometry (Fig.15).
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Fig.15: Ragami landslide (black arrow ) in Vau Dejes hydroplant from Envisat SAR
images. Left: Digital Elevation Model. Right: DINSAR interferogram.

Thelanddlidelookslike aweak fringein abackground of vegetation changes.

3. CONCLUSIONS

Remote sensing satelliteimages are appropriate for environmental studies. A
number of unknown environmental phenomenawereidentified and someknown
phenomenaspatially and temporary delineated.

The free Internet published LANDSAT and MODIS archives from USGS,
as well as Internet archives of European Space Agency ESA accessible in
framework of collaborative projects resulted an excellent source for regional
studies.

Significant data concerning the spatial and temporal environmental changes
were obtained using image processing software for general use combining
properly different bands as a single false color image, where different basic
colorsrepresent the environmental statusin different conditions.

Further complex studies blending together different spatial and temporal
environmental parametersfrom satelliteimages, calibrated with field datawould
be necessary.
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ABSTRACT

The present paper aimsto: i) determine the incidence of the most common NI namely
blood streaminfection (BSI), in the Paediatric Intensive Care Unit (PICU) of University
Hogpital Center (UHC) and, ii) define the risk factors associated with them and the
appropriate prevention and control measures.We performed a prospective study on
the incidence of BSI from May 2011 to December 2012 in a singlel5 bed-PICU. Six
hundred and fifteen patients admitted to PICU, who stayed more than 48 hours were
enrolled and monitored for BSI till discharge from ICU or death. Primary BSI was
defined asper CDC criteria. Data of patientswith BSI was compared with those without
BSI. Outcome was measured aslength of PICU stay (LOS) and survival or death. Inthe
present study the use of devices (endotracheal tube [ETT], central venous catheter
[CVC] and urinary catheter [UC]) was recorded to calculate the device associated
infection rate (DAR), incidence density and device utilization ratio (DUR) and risk
factors. Theresultsreported: i) 26 episodes of BSI, with anincidence rate 4.3 per 100
admissions or BSI rate 5.7 per 1000 patients-days, ii) 4 clinical sepsis, 7 |aboratory
confirmed-BSl, 15 episodes of central line associated blood streaminfections (CLABSI)
among 108 patients using CV C more than 48 hours and, iii) the incidence, incidence
density, DAR and DUR among patientsusing CV C was 14 %, 12 per 1000 patient days,
30.5 per 1000 centra line days, 0.39 respectively. The group age mostly affected by
CLABSI was children under oneyear old. The predominant isol ateswere gram positive
(n=16, 73%) of which Staphylococcus aureuswas the most common, followed by gram
negative (n=6, 27%) of which Enterobacter spp. was the most encountered. Higher
frequency and duration of device utilization of CVC, ETT, UC, useof parenteral nutrition,
primary surgical diagnosis, younger age, wererisk factorsfor BSI on univariate anayss.
The median LOS was longer in patients with BSI compared with those without (17.1
vs.7.05, p=0.0001). However, the presence of BSI, was not associated with araisein
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morta- lity rate which was similar in patients with and without BSI respectively 23.1%
vs.17.3% (p = 0.3). BSl ratein our study rate was consistent with that reported by other

similar study. The device associated BSI was higher than international standards. This

study has established a benchmark for future comparisons. Preventive measures such

asimprovementsin central line insertion and maintenance are necessary to lower this

baseline rate in the future comparisons.

Keywords: nosocomial blood stream infections, children

1. INTRODUCTION

Intensive care unitsrepresent the largest source of infection within the hospital
(Donotwitz et al, 1982; Donotwitz 1986). Theincidence of NI in PICU varies
from 6 to 13.7% in devel oped countries. In devel oping countriesthisincidence
can be higher, up to 29.6% (Aserbergiene et al., 2009). In particular, device
associated infectionsas blood stream infections (BSI), incidence densities can
be up to 19 times higher than in developed countries. Primary Bloodstream
Infections (BSIs) are the main Health Care Associated Infections (HAIS) in
the USA and the second HAIs in European PICU patients, with substantial
effect on cost and outcome (WHO, 2011). Health care associated infections
rate are particularly highin neonatal and pediatric ICUs. In studiesin neonatal
and PICUs in developing countries, CLABSI densities were found to range
from 10-2 and 60 (median 18- 7) episodes per 1000 catheter-days (Allengrazi et
al., 2010). Most of theliterature concerning BSI is generated from adult studies.
Because of significant differencesin age, underlying medical conditions and
type, and distribution of pathogen these data cannot be directly extrap- olated
to children (Cobb et al., 1993).

Although consolidated dataon the prevalence of NI in Albanian hospitalsis
lacking, it isestimated to beintherange of 10-31.6% (Fariaet al., 2007; Bujari
and Kasmi, 2009). Given the importance of the problem, we decided to study
the incidence, risk factors, etiological organisms, and outcome of primary
nosocomial BSI in our PICU. The results here obtained would be of great
importance for the newly created Committee for the Infection Control of the
hospital and Prevention already created within the hospital in implementing
control measures against this preventable complication of intensive care.

2. MATERIALS AND METHODS

This was a prospective study carried out in the single PICU of the UHC,
Tirana, Albaniafrom May 2011 to December 2012. This PICU isa 15-bedded
unit having an annual admission average of 450-500 patients with need for
invasive and non-invasive treatment. All patients with an ICU stay of >48 h
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wereinvolved consecutively into the study. Patients, who died within thefirst
24hours of admission, stayed less 48 h and those with BSI where the organism
was the same as the one cultured prior to PICU admission were excluded
from the study. Clinical and laboratory criteria for definition of primary BSI
were based on the CDC criteriafor infections (Garner, 1996). Criteriaapplied
to patients with >48 h of PICU stay and when the organism cultured was not
related to infection at another site. Although all consecutive PICU admissions
during the study period that required a CVC, were prospectively studied. In
order to esti- mate the true incidence of CLABSIs, the type of CVCs were
included: e.g. simple (not tunneled, not antiseptic/antimicrobial) temporary
polyurethane catheters. Insertion of temporary CVCs were done under
anatomi- cal land mark points and maximum sterile barriers, by the attending
physician, using the Seldinger technique. Skin antisepsiswas donewith povidone
iodi- ne 10% and al cohol 70%, dueto lack of the recommended 2% chlorexidine
gluconate in Albania. No guide wire exchange was performed. Sterile gauze
and semi-transparent patches were used as catheter maintenance due to lack
of antimicrobial catheter dressing over insertion site. Dueto the observational
character the study did not require any deviation from routine medical care.
Thecatheters stayed aslong as needed if they werefunctioning without evidence
of local or systemic complications.

BSI Definitions

Aninfection was defined as NI if it occurred 48 hours after admission to the
unit or within 48 hours or 48 hours after discharge.

Bacteraemia was defined as the biological documentation of infection, i.e.
the result of a positive blood culture. Laboratory-confirmed bloodstream
infection must meet at least one of the following criteria: i) patient with a
recognized pathogen cultured from one or more blood cultures not related to
another site, ii) patient with at least one of the following signs or symptoms:
fever (>38° C), chills, or hypotension and at | east one of the following: common
skin contaminant (e.g., diphtheroids, Bacillus sp., Propionbacterium sp.,
coagul ase-negative staphylococci, or micrococci) iscultured from two or more
blood cultures drawn on separate occasions or common skin contaminant (e.g.,
diphtheroids, Bacillus sp., Propionbacterium sp., coagulase-negative
staphylococci, o micrococci) iscultured from at |east one blood culturefroma
patient with an intravascular line, and the physician institutes appropriate
antimicrobial therapy.

For patient <1 year of agehasat |east one of thefollowing signs or symptoms:
fever (>38° C), hypothermia (<37° C), apnea, or bradycardia and at |east one
of the mentioned above. Clinical sepsis must meet at |east one of thefollowing
criteria: Patient has at least one of the following clinical signs or symptoms
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with no other recognized cause, fever (>38° C), hypotension (systolic pressure
<90 mm), or oliguria (<20 cm?/hr) and blood culture not done or no organisms
or antigen detected in blood and no apparent infection at another site and
physician institutes treatment for sepsis (Garner et al., 2004).

Sampling

Blood from aperipheral vein wasdrawn for culture, on clinical suspicion of
sepsis, starting after first 48 h of ICU stay. The site of sampling was swabbed
with povidone iodine. Once swabbed, it was allowed to dry for 2 min. Once
dried, it was swabbed with alcohol. Two milliliters of blood was drawn and
added 1 ml in each bottle containing 20 ml of media. Sampleswere delivered to
the laboratory within an hour of collection and those collected overnight were
stored at room temperature and delivered the next morning.

Data collection

Patients in ward were examined by physicians on duty who are familiar to
the phenomenon. Patient related data, demographic details, clinical profile
(medical, surgical, trauma), place of admission, indication for PICU admission,
wererecorded in al at the time of enrolment.

Device utilization

Data regarding duration of device utilization (in days) was recorded in all
with respect to CVC, mechanical ventilation (MV) and UC. Invasive
procedures and medications data regarding parenteral nutrition, blood
transfusion, antibiotic use were recorded.

Outcome This was measured as length of 1CU stay (LOS) and survival or
death.

Satistical analysis

The patientsfor analysisweredivided into four age groups: i) infants (aged 1
month to <1 year), ii) preschool children (1-5years), iii) children (6-12 years)
and, iv) teenager (>12 years). NI incidence (number of NI divided by number
of patients admitted), NI incidence density (number of NI divided by number
of patient-days), device-associated rate (number of NI divided by number of
device-days), and device utilization ratio (number of device-days divided by
patient-days) were calculated and compared among the age groups. Data are
presented as mean £ SD, median and percentages wherever applicable. The
Student’ s t-test and Mann-Whitney U-test were applied for the parametric
data. Chi-sguare was used for the categorical data. Data of patients with BS
was compared with those without BSI with respect to demographic details,
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primary diagnosis surgical, nonsurgical, device utilization and invasive
proceduresto identify risk factorsfor BSI. The statistical package used in the
study was IBM SPSS version 20.

3. RESULTS

A total 800 admissions were made at PICU from May 2011 to December
2012. 615 children, 321 boys and 294 girls werein the present study involved
as they fulfilled the inclusion criteria. The mean age of the study population
was 19.4 months (range 0.01-168). There were 22 episodes of primary
laboratory confirmed BSI in 22 (3.5 %) patients and 4(0.7%) diagnosed as
clinical sepsis; theincidence being 11.2 episodes /1000 patient days. BSI was
more common in infantslessthan one year of age (n=18, 81%) compared with
children older than two years of age (n=4, 19%) (Tablel).One hundred and
eight patients required CV C insertion. Among them, 15 episodes of CLABSI
were confirmed. Themean rate of CLABSI was 30.5 per 1000 central-catheter-
dayswith a catheter utilization rate of 39% (Table 2). Of the 15 CLABSIs, 12
isolateswere gram positive bacteria, S.aureus (n=10,45%), CoONS (n=2, 9%),3
isolateswere gram negative, Enterobacter spp.(n=1,4.5%), Klebsidlapneumonia
(n=1,4.5%), no identified gram negative (n=1,4.5%). Among the 7 |aboratory
confirmed BSI episodes 4 isolates were gram positive, CoNS (n=3,13.5%),
Staphylococcus MRSA(n=1,4.5%), 3isolateswere gram negative, Enterobacter
sp.(n=2, 9%), Escherichiacoli (n=1, 4.5%).

Table 1 Characteristics of 615 patients in the PICU with and without BSI
during the study period

Characteristics Total (N =615) | With BSlI | NOBSI=589 Pvalue
(N=26)
Age (months) Mean (min | 19.4(0.01;168) | 19.9(0.01;144) | 19.3(0.01;168) 0.92
max)

Sex n (%)

Male 321(52.2) 13(50) 308 (52.3)
female 294(47.8) 13(50) 281(47.7)
1mo- <1 year 377(61.3) 20(80) 357(60.7)
2-5years 185(30.1) 4(15.3) 181(30.7)
5-12 years 35(5.7) 0(0) 35(5.9)
>12 years 18(2.9) 2(7.7) 16(2.7)

Primary diagnosis  at
admission, n (%)

Medical 437(71) 10(38.5) 427(72.5)
Surgical 178(29) 16(61.5) 162(27.5) 0.001
Emergency department 450(73.1) 10(38.5) 440(74.7)

Others wards 165(26.9 16(61.5) 149(23.7)
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Device utilization, CVC n | 108(17.5) 15(68.2) 93(15.7)
(%) 108(17.5) 15(68.2) 93(15.7)
Type of catheter,CVC n 0(0) 0(0) 0(0)
Non tunnelled simple
Permanent

111(18) 20(76.9) 91(81.9)
Parenteral nutrition, n(%) 208(33.8) 24(92) 184(88.5)
Blood transfusion, n(%o) 345(56) 19(73) 326(55.3)
ETT, n(%) 339(55) 22(84.6) 317(53.8)
CU, n(%)

108(17.5) 6(23) 102(17.3)
Outcome Dezth n, (%) 0.8(+ 2.3) 5.5(+4.9) 0.59(+1.96)
Line duration mean (SD) 7.47(+ 6.1) 17.1 (+8.6) 7.5(5.68)
PICU stay(days)mean (SD)

0.001

0.001
0.001
0.005
0.001

0.43
0.001
0.001

Table2 CLABSI incidence rates and device utilization ratio in the age groups

Central
Bloodstream nosocomial infections line
Age groups Number of NIs(n)  Incidence Device
Incidence Device Density  associated | utilization
rate Ratio

1 month - <1 year 13.0 18.5 15 40.6 0.37
1-5 years 2.0 5.3 6 17.5 0.37
6-12 years 0.0 0.0 0.0 0.0 0.38
>12 years 0.0 0.0 0.0 0.0 0.81
All 15.0 14.0 12 305 0.39

Further analyses of the pathogens showed 16(73%) to be Gram-positive,
with Saphylococcus aureus as the leading causative pathogen (N=11, 50%)
followed by Coagul ase-negative staphylococci (n=5, 22.8%). Among Gram-
negative Enterococcus spp. were theleading causative pathogens, responsible
for 3 (13.5%) of the 6 (27%) cases in the Gram-negative group (Table 3).

Table 3 Etiological organismsfor BSI (n=22)

Staphylococcus aureus (S.aureus) 10(45.5)
Staphylococcus aureus (MRSA) 1(4.5)
Staphylococcus epidermidis(CONS) 5(22.8)
Enterobacter spp. 3(13.7)
Escherichiacoli (E.coli) 1(4.5)
Klebsiellapneumoniae (K1eb) 1(4.5)
Others gram negative 1(4.5)

Risk factors associated with BSI included younger age, primary diagnosis
(surgical, medical; P<0.001), parenteral nutrition (P<0.001), theuseof ETT
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(P=0.005), theuse of CU (P<0.001). Variablessignificant on univariatetesting
(P < 0.05) were entered in multiple logistic regression analysis. Patientswho
had parenteral nutrition infused through theline and blood product transfused
were more likely to develop BSI (adjusted OR respectively: [OR= 7.9; 95%
Cl: 2.6-19.6; p=0.031]; [OR=10.9; 95% ClI: 2.04-55.5; p=0.005]). Univariate
analysis of the outcome of BSI revealed that patients with BSI had median
LOS longer compared with those without (17.1 vs. 7.5 days, p=0.0001). The
crude mortality rate associated with BSI was 23.1% compared with 17.3% in
patients without BSI (p = 0.3).

4. DISCUSSIONS

Carried out for the first time in the PICU of UHC, Tirana, Albania, this
prospective study aimed at evaluating the rate, risk factors and outcomes of
BSI among pediatric patients using the NI CDC definitions (Garner et al.,
1996). In addition, it is an appropriate means to address for future studiesin
support of the newly created committee of infection control and prevention
within the hospital and allow for comparison of international data. The mean
rate of CLABSI in our PICU (30.5 per 1000 central-catheter-days) was very
high compared with the mean rate of CLABSI reported by systematic review
conducted by WHO which variesfrom 2.1-4.3 in devel oped countriesto 10.2-
60 episodes per 1000 catheter days in developing countries (Pessoa-Silva et
al., 2004; Allengrazi et al., 2010; WHO 2011). Richard et al ., (1999) examined
BSI in 61 PICUsin the USA and found it to be the most common nosocomial
infection with arate ranging from 0.0 to 20/1000 catheter-days. Stover et al.,
(2001) reported PICU BSI ratesfrom 23 US hospitals with wide variationsin
theratesranging from 0.0to 18.5/1000 catheter-days. This variability depends
onunit related parameters such as size and settings, patient rel ated parameters
such asseverity and type of illness, site and conditions under which the catheter
was placed. This data are missing in this study. It is difficult to explain the
reason for our high rate as there are no previous data with which to compare.
The source for the high rate is partly the features of our PICU’s population
andthevariability incritical care practicesand local infection control. Firstly,
the majority of our patients were young infants (61%). It is well known that
CLABSI is more common in young infants (Chodekar et al., 2011). Itiswell
demonstrated in more than one study the high rate of CLABSI in NICU patients
(NNIS, 2001; 2003). Inthe USA, PICUs have more than 50% of postoperative
cardiothoracic patientswho are quite stable, with lessillness severity and shorter
length of stay, oppositeto our popul ation with postoperative patients being 29%,
high medical emergency patient being71%. O’Grady et al., (2002) reported
that trauma patients documented the highest CLABSI rate, and non-elective
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admission for medical management was found as independent predictor of
CLABSIsin the study of Costello et al., (2009) supporting our explanation.
Secondly, thelack in nursing staff being of aratio nurse: patient 1.5-2:1during
theday and 3-3.5: 1 during night shift may be another reason asiswell known
that understaffing in ICU is an independent risk factor for NI in general and
specifically for BSI whichishighly dependent on hygienic behavior (Robert et
al., 2000; Schwab et al., 2012). Thirdly, thelack of consistency in application
of written guidelinesfor the access and care of CVCsin our PICU, the use of
antimicrobial-impregnated catheters, theimplementation of annual hospital wide
hand washing campaigns, the creation of physical barriers between patient
beds, the use of 2% chlorexidin skin disinfectant for all central lines for all

patientsof al ageshave, may have contributed to the high rate. Finally, although
it was intended to use the CDC NNIS definition for CLABSI, this was not
strictly applied. In our study, we did not require evidence that the catheter was
thefocusof infection. It istherefore possible that some of the episodes attributed
to the presence of CVC, could have originated from the gastrointestinal tract
or elsewhere.

Thedistribution of causative micro-organismsfor BSl inour PICU issimilar
tothat reported inthe NNISdata (NNIS, 2001; 2003). Gram-positive organisms,
were predominant (73%) in our population, with S.aureus (27%) being the
leading pathogen, whereas Gram-negative organisms were less encountered
(27%) of which Enterobacter spp. was the most encountered.

In multiplelogistic regression analysis parenteral nutrition infusion and blood
product transfusion through the linewere found to be arisk factor for CLABSI
in our PICU as supported by similar study (Almuneef et. al., 2006; Wylie et.
al., 2008). Thisis supported by Singh-Naz and colleagues (1996) who noted
that children receiving parenteral nutrition and antimicrobial therapy were
associated with the higher risk of devel oping nosocomial infection. It hasbeen
emphasized in our PICU that infusion of fluid emulsion should be completed
within 12 h, and that of blood or other blood productswithin 3 h. Prior antibiotic
therapy was not studied as a risk factor for BSI in our study, during which
approximately 98% of the enrolled patients and 100% of themwith CV C were
taking antibiotics prior to its devel opment, although it has been mentioned in
studies that receiving antibiotic for more than 10 days could be a risk for
devel oping nosocomial infectionsincluding lower respiratory tract, BSI, and
urinary tract (Andrea, 2005). The severity of illness of our patients was not
reported since the PRISM 11 score, which is now in use, was partially in use
during the study period. A number of knowing risk factor for BSI asthe place
of insertion, the anatomical site, the catheter insertion necessity, factors that
should be taken in consideration for future studies.

The mean line duration and the PICU length of stay were longer inthe BS
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cases. Theduration of catheterization isreported asindependent infection risk
factor in some studies, afact that was confirmed by our results, showing longer
duration of catheterization in patients with catheters who developed CLABSI
(Wylieet al., 2008; Rey et al., 2011). However, the presence of BSI, under the
conditions of our study, was not associated with the mortality rate which was
identical in patients with and without BSI (23.1% vs.17.3% (p = 0.3), in
agreement to the majority of published data (Smith 2008; O’Grady et al., 2011).

The major limitation of our study relatesto arelatively small study center,
which poses barriers in the generalization of our results. Although, there are
strong points as well because international definitions we used enabled us to
compare our datato international standards and allow usto set abenchmarking
for future comparisons.

5. CONCLUSIONS

BSI especially CLABSI rate in our study is higher than the international
standards. We set the baseline for CLABSI rate, causative microorganisms
and risk factors as indicative infection control measures to be taken.
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REIRRADIATION OF PATIENTSWITH BONE METASTASIS

ElvisaKOZMA andAgim SALLAKU
University Hospital Centre, Mother Theresa, Tirana, Albania

ABSTRACT

The present paper aims to evaluate the clinical outcome of reirradiated patients with
bone metastasis in terms of pain improvement, local control, and development of
myelopathy. 20 patients with bone metastasis who complained pain have been
reirradiated from 2012-2014. The median interval between the two irradiationswas 17
months (range 10-38 months). Karnofsky performance score at the time of retreatment
ranged from 50% to 80%, and median age was 46 years (range 26-74). Thefirst radiation
dose varied from 30 Gy to 50 Gy with daily fraction doses of 1.8-3Gy. Thetotal dose of
retreatment ranged from 8-30 Gy with daily fraction doses 3-8 Gy, and the cumul ative
dose ranged from 38 Gy to 70 Gy (median 53 Gy). All patients were followed up
prospectively and all of them tolerated well reirradiation. The median follow up after
the last treatment was 12 months (range 8-26 months). Here, 12 patients out of 20 had
completepain relief and the remainder had partial painrelief. At thelast follow up only
one patient was till alive and the otherswere dead from systemi ¢ disease progression.
We didn’t detect any serious acute side effect and no patient showed treatment-
induced neurologic abnormalities. The results reported that reirradiation of spinal
cord within the dose range we used is afeasi ble treatment that providesclinical benefits
and improvements of quality of life.

Key words: reirradiation, spinal cord, myelopathy

1. INTRODUCTION

Nowadays improvements of cancer therapy have led to better survival rates
and an increased incidence of recurrences in site of previous conventional
radiotherapy. Many of them need to be reirradated asthe only treatment option
and are not candidatesfor asurgical approach because of the limited indications
(apoor performance status, co-morbidity, presence of other sites of metastases
or localization of the metastasisin the skel eton).

However, reirradiation still remains a challenge for the radiati on oncol ogist
as aresult of limited evidence. The right interval between two irradiations,
fractionation and total dose remain unclear.
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Asspinal cord is adose-limiting organ and radiation can induce damage at
evenasmall volumeof it and impair normal function, we should bevery careful
not to lead to myelopathy, which isirreversible and can radically reduce the
quality of life of thetreated patient. Radiotherapy isawell-accepted treatment
modality for localized pain with a 60-80% likelihood of overall pain relief (Wu
et al., 2003), however higher RT doses, larger doses per fraction, and previous
exposureto radiation could be associated with ahigher probability of developing
radiation induced myelopathy (Makbeth et al., 1996). Experimental datareport
that thetotal dose of thefirst and second radiotherapy, interval to reirradiation,
length of irradiated spinal cord, and age of the treated animals influence the
risk of radiation induced myelopathy (Rades et al., 2008).

The present paper investigates the feasibility of spinal cordreirradiation, its
effect on clinical outcome and improvement of quality of life.

2. MATERIAL AND METHODS

In the present investigation 20 patients with bone metastasis have been
reirradiated from January 2012 until December 2014. 12 patients out of 20
were men and the reminder were women with amedian age of 54 years (range
26-74 years). Except one al other patients have only bone metastasis at the
time of retreatment. They have received multimodality treatment before and
al so have used corticotherapy. Three patients were reirradiated to the cervical
spine, twelve to the thoracic spine and five to the lumbar spine. Patients were
treated for different primary tumors (seetab.1), but the reason of the second
irradiation was pain progression and refractory to analgesics.

Thetotal dose of theinitial radiation therapy ranged from 30 to 60 Gy, with
single doses 1.8-3Gy. All patients had initial multifractionated radiotherapy
treatment and sixteen of them were treated with a Cobalt 60 machine and four
with a Linear accelerator using a three-dimensiona conformal irradiation
technique. The median interval between two irradiationswas 17 months (range
10-38 months) and the total dose of reirradiation ranged from 8 to 30 Gy, with
daily fraction of 3-8Gy. Ten patients received single dose radiotherapy and 10
othersmulltifractionated treatment (6 patients 5x4Gy and four patients 10x3Gy).
Twelve patientswere retreated by a Cobalt 60 machine and eight patientsby a
Linear accelerator using athree-dimensional conformal irradiation technique.
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Table 1. Patients’ characteristics

Characteristic Number of patients

Age

<50years 7

>50years 13

Gender

Female 12

Male 8

Type of tumor

Breast cancer 6

Prostate cancer 4

Lung cancer 3

Rectal cancer 3

Renal cancer 2

Rectal cancer 2

Lymphoma 1

Visceral metastasis at thetime of retreatment

Yes

No 1
19

Vertebral position

Cervical 3

Thoracal 12

Lumbar 5

Time between two RT treatments

< 12months 6

> 12months 14

Radiation schedule

Single dose 10

Multiple fractions 10

3. RESULTS

Reirradiation was tolerated well by all patients. No acute side effects >
grade 2 was seen. One patient devel oped dysphagia G1 and another diarrhea
Gl

After the second month of retreatment twelve patients have complete pain
relief and eight othershave only partial painrelief. The evaluation of painwas
done based on patient self assessments of pain using anumerical rating score
from O (no pain) to 10 (worst imaginable pain). Also every change in pain
medi cation during follow-up was recorded.

Afterwards we followed up the patients every three months. In the next 6
months, no one of twelve patients complain pain as a major symptom. The
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median follow up after the last treatment was 12 months (range 8-26 months).
Atthelast follow up all patientsexcept onewhoisstill alive complained pain,
but the cause of death in al patients originated from progressive disease.

No patient showed any neurol ogic abnormalities af fecting motor or sensory
function. They were all able to walk and were continent for urine and stool
until the time of death.

4. DISCUSSION

Reirradiation of spina cord isstill under investigation. Radiation oncologists
are very reserved about it as a result of existing concerns that reirradiation
may induce myelopathy and severe neurologic dysfunction. Symptoms may
develop months until years after reirradiation (Ryu et al., 2000). Nevertheless
actually exists prospective and retrospective datathat supports retreatment of
painful bone metastasisfollowinginitid irradiation (Grosuet al., 2002, Maranzano
etal., 2011).

There arethreeclinical situationswhen reirradiation can be used: in case of
no response, after partial response from first irradiation and hope to achieve
further pain relief, and in case of recurrence of pain during follow up after
complete or partial responsewithinitial radiotherapy.

In our caseall patients werereirradiated for progressive pain after partial or
completeresponsewith initial radiotherapy.

Although, literature shows a 12-months local-recurrence rate of 39% with
single dose radiotherapy and of 23% for patients treated with fractionated
courses (Rades et al., 2009) many radiation oncologist use single doses for
reirradiation to avoid side effects. In the present investigation single doses
were used in 10 patients. The dose of second irradiation was also conditioned
by patient’s conditions and their life expectancy. Patients with a poor expected
survival can benefit from a shorter course of radiation because a shorter
overal treatment timemeanslessdaily tripsto the radiation oncol ogy department
and positioning on the treatment couch and as a result less efforts for the
patient and less costs for the treatment (Van den Hout et al., 2003).

During reirradiation are used different daily fractionations and different total
doseswhich make difficult the comparison between their effectsin spinal cord.
We should convert the given physical doseto biological equivaent dose (BED),
in order to make possible the comparison between them.

Reirradiation hasahigher risk of causing myel opathy because the cumulative
BED to spinal cordishigher (Maranzano et al., 2001, Wong et al., 1994).

Nieder and colleagues (2006) reported that clinical data on spinal cord
reirradiation allowed the devel opment of arisk scorethat distinguish patients
who may devel op radiation induced myel opathy on the basis of three variables
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which are cumulative BED, BED of each single radiotherapy course, and
interval between the courses. Therisk of radiation induced myel opathy appeared
small after cumulative.

BED < 1355 Gy,, when the interval from the first RT and reirradiation is
not shorter than 6 months, and the BED of each course was < 98 Gy, (Nieder
et al., 2006)

In our investigation we prescribed radiotherapy regimens which cummulative
BED did not exceed 150 Gy,, and BED of each course was < 98 Gy, to the
tumor to the tumor and < 75 Gy, to the spinal cord. All our patients have an
interval between the courses more than 6 months. So, according to Nieder’s
risk categories the majority of our reirradiated patients had an estimated low
risk of radiation induced myelopathy and indeed no one of them developed
myel opathy.

Our data supportstheretreatment of patientswith pain from bone metastasis
followinginitia irradiation, especially after initia response. Thethreetypesof
fractionation we used (single dose 8Gy, 5x4Gy and 10x3Gy) were safe and
effective for painrelief, but patients who were treated with multifractionated
radi otherapy showed more complete pain relief than patientstreated with single
dose reirradiation (ten from twelve patients). Nevertheless, we should take
into account that we treated a small number of patients from which clear
conclusions cannot be drawn.

5. CONCLUSION

Reirradiation of spinal cord using the fractionations and total doseswe used
isasafetreatment with very good palliative effectsand no risk of complications
for therest of life.

Asthe number of patients herein the present investigation involved waslow,
evaluating the fraction size or the total dose with optimal clinical effectsand
minimal side effectswasimpossible.
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ABSTRACT

The present paper provides information about a hybrid optimization algorithm which
is a combination of Bat Algorithm (BA) and Hill Climbing (HC). This algorithm
incorporates the diversification ability of BA with intensification ability of HC. The
hybrid optimization algorithm is verified by testing on a large set of numerical test
functions and results obtai ned were compared with the results obtai ned by bat algorithm
(BA) and three state-of-the-art BA variants. The resultsreported that the performance
of the proposed method is better than the bat algorithm. In addition, it iscomparableto
three state-of-the-art modified BA algorithmsin terms of the quality of final solution
and its convergence rates for high dimensional problems.

Keywords: Bio-inspired algorithm, Numerical optimization, Bat algorithm, Hybrid bat
algorithm.

1. INTRODUCTION

Many nature-inspired algorithms have been invented over the past a few
decades and applied with success to many numerical and combinatorial
optimization problems. Theaim of the optimization algorithmsisto find aset of
independent variableswhich are maximizes or minimizesthe value of dependent
variables. Ant Colony Optimization (Dorigo et al., 1996), Particle Swarm
Optimization (Kennedy and Eberhart 1995), Artificial Bees Algorithm
(Karaboga 2010), Bat Algorithm (Yang 2010), and Artificial Immune System
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(Kimet al., 2007) with increasing popularity are examples of nature inspired
algorithms. Since the real-world optimization problems are getting more
complicated, higher dimensioned and more dynamic, it follows that meta-
heuristics algorithms’ popularity will continue to increase, as the finding the
optimal solution becomesvery difficult within areasonable amount of time.

Bat Algorithm (BA) isone of the nature-inspired algorithms recently presented
and successfully applied to solve numerous optimization problemsin diverse
fields. It is a population-based search algorithm that was based on the
echolocation behavior of bats (Yang 2010). BA, like Yang’s previous algorithms;
Cuckoo Search (Yang and Deb 2009) and Firefly (YYang 2009), combines the
advantages of existing algorithms, especially Particle Swarm Optimization and
Harmony search. Many researches on BA have been carried out recently, due
to its simplicity, convergence speed and population feature such as: i) multi-
objective bat algorithm (MOBA) (Yang 2011), ii) self -adaptive modified bat
algorithm (SAMBA) (Baziar et al., 2013), iii) local memory search bat algorithm
(LMSBA) (Yuanbin et al., 2013) and, iv) adaptive bat algorithm (ABA) (Wang
et al., 2013). BA shows good results when dealing with lower-dimensional
optimization problems, but its performance decreases for high-dimensional
problems as it becomes more exploitative very fast and may stack in alocal
optimum.

Hill Climbing (HC) isrelated to gradient ascent. Although good for unimodal
problems, HC doesn’t guarantee the best possible solution for multi-modal
problems asit is easily trapped in alocal optimum when many local optima
could be met. Many researchers (Renders and Bersini 1994; Lim et al., 2006;
Yinetal., 2006; Yildiz 2009) prefer hybrid dgorithmswith hill climbingtoincrease
theintensification of the search duetoitssimplicity and its high reliability for
findinglocal optimum.

This paper proposes ahybrid bat algorithm with hill climbing to increasethe
local search of BA. The hybrid is named as BAHC. The performance of the
BAHC is extensively evaluated on eleven benchmark functions from Yao et
al., (1999) and compared with standard Bat Algorithm and three state-of -the-
art modified BA agorithms.

The remainder of the paper provides information about the Bat Algorithm,
itsvariants used to comparethe performance of BAHC, HC, the hybrid BAHC
and experimental results and comparison with other a gorithms on optimization
test functions. At the end some conclusions are drawn.

2. BAT ALGORITHM (BA)

Batshave unique ability to detect insects and avoid obstacles by using ahigh
frequency sound based system which is called echol ocation. Bats emit sound
waves and listen to the returning echoes and they can draw 3D picture of their
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surrounded environment in their brain even in pitch black dark. Bats can tell
the shape, size, texture of atiny prey, in which direction the prey isheading and
even the speed of the prey by using the delay time and |oudness of the response
and the time difference between the ears. Bats have al so the ability to change
the way they emit the sound pul ses (Richardson 2008; Gandomi et al., 2013;
Topa and Altun 2014).

The algorithm starts with the n bats being placed randomly in the search
space. Velocity v, frequency f, pulse ratesr,, and loudness A are initialized
for each bat at the beginning. Bat’s position and velocity are updated by using
(1,2,and 3).

=1+ (o) . &
\/it = \/i'(-l + ( Xit _ X*)fi’ , (2)
Xit = Xit-l + \/it (3)

where b e [0,1]. Then the algorithm eval uates the finesses (solutions) and
chooses the current global best position X™ at time step t. After these updates,
if the bat’s pulse rate is low (it means bat is far away from the prey), with a
high probability it will fly near the current best bat and make arandom short fly
there. If its pulserate is high then it should be near prey and it will again with
ahigh probability just make arandom fly around its current position

Xnew = Xold + EAt’ (4)

where e€[-1, 1] isarandom number, while A'=<A'>isAt=1/N 2N _ A!
the average loudness of all bats at this time step, where N is the number of
bats. After this fly if the bat’s position is better than the current global best and
itsloudnessisloud enough to be greater than arandom number, the bat will fly
to this position and current global best will be updated with the new one. The
bat’s pulse rate r, will be increased and loudness A will be decreased. Then
again finesses will be evaluated and the current global best X" will be found.

3. MODIFIED VERSIONS OF BAT ALGORITHMS

Here, thetheory of three state-of -the-art modified versions of BA agorithms:
Chaotic Local Search-based Bat Algorithm (CLSBA), Adaptive Bat Algorithm
(ABA), and Nove Adaptive Bat Algorithm (NABA) is briefly reported.

3.1 Chaotic Local Search-based Bat Algorithm (CLSBA)
CLSBA (Chandrasekar, 2013) is a combination of the standard BA with
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chaotic sequences generated by the logistic map. The use of chaos makes the
frequency adaptive and more random in nature to bal ance the trade-off between
exploration and exploitation. The frequency of pulse emissionis modified as
followsin CLSBA:

f(t+ 1) =m* (1) * (L~ (1) )

While the step size of random walk parameters e (Eq. 4) varies within the
range[-1, 1] in BA, it varies within the range [-SF(t), SF(t)] in CLSBA. SFis
the scaling factor which changes dynamically according to the Rechenberg’s
mutation rule (Rechenberg 1994). If the value of SK(t) is low, exploitation
increases. If value of SK(t) is high, exploration accelerates.

3.2 Adaptive Bat Algorithm (ABA)

Wang and colleagues (2013) introduced an improved bat a gorithm to solve
BA’s premature convergence problem. InABA, Wang and colleagues improved
the randomwal k equation, but they al so modified the frequency and the velocity
equations in BA where each bat uses the same frequency increment for the
velocity which makes bat’s flight behavior lack of flexibility. In ABA, Wang
proposed anew method to | et each bat dynamic and adaptively adjust itsflight
speed and itsflight direction. ABA istargeting to increase the speed of the bat
which is farther from the prey. The farther the distance between the bat and
itsprey (global best solution), the faster the speed flying to its prey.

Secondly, Wang improved the random walk by combining it with shrinking
search. Bats which are far away from the current best, make random fly near
to the current best. The step size of random fly within the range [-1, 1] in BA
whileit shrinksin ABA astheiteration proceeds. ABA targetsto increase the
intensification of the search by shrinking search method.

3.3 Novel Adaptive Bat Algorithm (NABA)

NABA (Kabir et al., 2014) incorporates two techniques within BA, which
include the Rechenberg’s 1/5 mutation rule (Rechenberg, 1994) and the
Gaussian/Normal probability distribution to produce mutation step size.

NABA offers new equation to generate new solution rather than doing just
randomwalk. It modifiestherandomwalk equation (Eqg.4) inline 12 of origina
Bat algorithm. NABA controls the random walk step size by the variance of
Gaussian/Normal distribution. The modified equationisasfollows:

X o= Xyq T €AN(0,0) (6)

new

where s isthe standard deviation.
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Kabir used the Rechenberg’s 1/5 mutation rule (Rechenberg 1994) to
adaptively change the random walk step size and pulse rate to control the
exploration and exploitation. If the success-rate is less than 1/5, NABA is
exploring too much and it intends to move the bats near to the best solution and
decreasesthe step size. If the success-rateis morethan 1/5, NABA isexploiting
local optima too much and it increases the step size. That will help bats to
reach the local optima faster, but the accuracy will decrease because of the
long step size.

4. HILL CLIMBING ALGORITHM (HC)

Hill Climbing belongsto thefamily of local search and it isrelated to gradient
ascent (Russell and et al., 1995). Here, we start the search from a random
position and iteratively test new candidate solutions around the current solution.
If thereisabetter solution among the candidate solutions, adopt the new one.
This technique improves the current value of the objective function until we
reach alocal optimum. When nolocal move could further improve, the search
would have reached a local optimum of the objective function (Selman and
Gomes 2006). The pseudo code of HC technique is shownin Algorithm 2.

Algorithm 2 Hill Climbing

S « someinitia candidate solution

repeat

R« Tweak(Copy(S))

If Quality (R) > Quality(S) then

SR

until Sistheidea solution or we have run out of time
return S

Noas~wNPE
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Fig. 1: The bats’ positions before and after Hill Climbing on one dimensional Rastrigin’s
function.

5. PROPOSED HYBRID OPTIMIZATION ALGORITHM (BAHC)

Here, we propose a new Bat Algorithm (BA) which is hybridization of the
Bat Algorithm and Hill Climbing, called BAHC. BA suffersfromthe premature
convergence problem for high dimensional problems because the algorithm
tends to converge very fast.

In BAHC, HC techniqueisused intwo parts of BA. At the beginning of BA,
the populationisrandomly initialized. Onceinitialized, HC isused to moveall
thebatstotheir local best. So, many local optimum trapswill be detected at the
beginning of the search.

Figurel depicts bats movement on one dimensional Rastrigin function when
Hill Climbing algorithmisused. They-axis showsthefithessvalues of Rastrigin
function, x-axis showstheindependent variables, and small circleson thefunction
represent the bats solutions.

Asit could be noted, at the beginning of the algorithm, Hill Climbing helps
batsto moveto the bottom of the basin (the dgorithmisused to find the minimum
value/fitness of Rastigin function) with asubsequent start of the bat algorithm.

In addition, whenever there is an improvement on bat’s solution, Hill Climbing
could enhancetheimprovement. So, batswill keep movingtotheir local optimum
during the search with highest probability of locating the global optimum. The
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BAHC pseudo-codeisillustrated in Algorithm 1. Thedifferencesfrom BA are
shown in boldface font.

Algorithm 1 Hybrid of Bat Algorithmwith Hill Climbing - BAHC pseudo code.
Objective function f(x), x=(x,, ..., X, )"

Initialize the bat population x, v, (i=1,2,...,n)

Modify the solutions by using Hill Climbing

Define pulse frequency f, at x,

Initialize pulse rates r, and the loudness A

while(t<Max number of iterations)

Generate new solutions by adjusting frequency,

and updating velocities and locations/solutions [ equations (1) to (3)]
. if(rand >r)

10. Select a solution among the best solutions

11. Generate a local solution around the selected best solution
12 endif

13. Generate a new solution by flying randomly

14. if(rand <A & f(x) <f(X))

15. Madify the solution by using Hill Climbing

16. Accept the new solutions

17. Increase r, and reduce A

18. end if

19. Rank the bats and find the current best X"

20. end while

21. Post process results and visualization

O©ONOTdWNPRE

Asaresult, BAHC differsfromthe origina Bat Algorithmin line 3 and 15,
where solutionisimproved using Hill Climbing technique.

6. NUMERICAL EXPERIMENTS AND RESULTS

6.1 Simulation

In the present investigation 11 test functions were carried out for a
comprehensive comparison (Yao et al., 1999). The benchmark functionsf, - f;
are unimodal functions. The functionsf,- f, are multimodal functions where
the number of local minimaincreases exponentially with the problem dimension
(Yao et al., 1999) that makes these functions are very hard to optimize. The
test functions are described in Table 1.

BAHC was compared with original BA, CLSB, ABA and NABA to
demonstrate the effectiveness of BAHC. In our experimental studies, parameter
settings of thealgorithms arethe same asin their origina papers. The population
size of the algorithms has been kept as 50 regardless of the dimension size of
the problem.
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Table 1. Descriptions of the test functions

No Name Formula Global Search Domain
Optimu
m
-+ Sphere Maodel filx)=%"_ x? 0 -100 < x, <100
; Schwefel's “en WD p
Jz Problem 2.22 ]3(—‘]—)_. it | 0 A0=x =10
. Schwefel's = i oz
1 Problem 1.2 S =2 [ Zi‘f X ) 0 -100 <x, <100
; Schwefel's :
= F £i< &
¥ Problem 2,21 Jx) = maxi|x], 1 <i<30} 0 100 < x, <100
Generalized
T Rosenbrock's SA)=ZP_ 1000, , —x2F + (x,— 1Y) 0 -30<x, <30
Funetion
7 Step Function fix)=Z"_(Lx,+05]) 0 =100 <x <100

Quartic Function

i.e. Noise SAx) =2, x! + random 10,1) 0 -1.28<x, <128

Generalized
5 Schewefel's Sx)=12569.5-FE" _ (x;sin (sqrt(|x])) 0 -500 < x, < 500
Function 2.26

Generalized
A Rastrigin's fix)=EP_ [x7 — 10c0s(2mx;) + 10] 0 S5.12<x, 2512
Function
. N . J1x) == 20exp (0.2 (130X _ x7)"7) ~ "
i Ackley's Function exp(1130 2, cos(2mx)) +20 + e 0 32<x,s32
Hir E::C\:::]k L) =E2_, x 24000 — [17,_, cos(x,/sqrt(i) + 1 0 600 < x, < 600

Maximum number of function evaluation (FES) is set to 100.000 and the
dimensions of the problems 30-D and 10-D for all the problems.

Figure 2 depicts the convergence characteristics in terms of the best fithess
value of the median run of each algorithm, whichisplotted using alogarithmic
scaleto reduce the biggest and smallest val uesin the whol e optimi zati on process.
Some of theillustrations have been omitted in order to save space.

6.2 Simulation Results and Performance Assessment

To evauatethe performance of the algorithms each test functionswere carried
out 20 independent runs by the algorithms. After these runs the mean of the
results and the standard deviation (STDEV) are recorded for each algorithms
and test functionswhich are reported in Table 2. The best results are typed in
bold.

In Table 2, the proposed BAHC has demonstrated a better ability of global
searching for all the benchmark functions except for functionf, and f,. BAHC
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achieves notable improvement on functionsf., f,, f,, f,, and f.. Although BAHC
outperformed other algorithms for the function f,, it appears that all the
agorithms trapped into similar local optima. It can be seen from Table 2 that
using Hill Climbing with Bat Algorithm significantly increased the precision of
the optimization results.

For the function f,, BAHC performed very poorly comparing with NABA,
CLSBA, and BA. f, is Quartic Function with noise which has ill-behaved
surface. Thelocations of its minimaand maximaare very close, so using Hill
Climbing cost too much timeto BAHC.

BAHC showed better performance than other algorithmson f,, f, , and f |
when the functions are 30 dimensions, but it didn’t show same performance
when the functionsare 10 dimensions. Because BAHC losestoo muchtimeto
reach the local minimaat the beginning of the algorithm.

Furthermore, Fig.2 showsthe convergence processof NABA,ABA, CLSBA,
BA, and BAHC, conducted on some of the test functions from all the groups.
Thesimulation results show thefast converging ability of BAHC in comparison
with BA for most of the benchmark functions. Especially if one of the bat ison
basin which contains global optima, the Hill Climbing part of BAHC increases
the convergence speed rapidly asit can be seen for the functionf , f, f , and f ..

A close inspection of Table 2 reveals that, out of 11 functions, BAHC
outperformed al other contestant algorithms on 9 functionsin terms of Mean.
It can be clearly seenthat BAHC can provide abetter optimization solution for
most of the functions encompassing different type of functions with high
dimensions. Therefore, it can be said that BAHC has the best universality on
different type of problems. Additionally, we can say that, NABA has the best
performance in terms of the mean after BAHC.

6.3 Algorithm Complexity

Thissection describesthe a gorithm complexity of BA and BAHC asdefined
in (Liang et al., 2013). All the algorithms are developed in the Python
environment and run on aPC with a3.20 GHz CPU and 6.00 GB of RAM. For
the random number generators, the Mersene Twister is used by Python in our
simulations (Matsumoto and Nishimura1998). Table 3 showsthe BA and BAHC
complexity on 10, 30, and 50 dimensions. Asdefinedin ( Liang et al., 2013), TO
isthetime cal culated by running the following test problem:

for i=1:1000000
x=0.55+ (double) i;
X=X+X;
X=XI2;
X=X*X;
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X=sgrt(x);

x=log(x);

x=exp (X);

X=x/(x+2);
end

T1listhetimeto execute 200,000 evaluations of benchmark functionf, by itself
with D dimension, and T2isthetimeto executed gorithmswith 200,000 eval uations
of f, in D dimensions. T2* is the mean T2 values of 5 runs. Based on Table 3,
both T1 and T2* scaled linearly with the number of dimensions, as shown by the
linear growth of (T2‘-T1)/TO for both algorithms. However, BAHC stayed behind
theBA inall dimensions. Hill Climbing isslowing down BAHC.

Table 2. Performance comparison of Means and Standard Deviations for
NABA, ABA, CLSBA, BA, and BAHC

f D NABA ABA CLSBA BA BAHC
Mean (StdDev) Mean (StdDev) Mean (StdDev) Mean (StdDev) Mean (StdDev)
10 0.0053(0.0019) 0.1493(0.0245) 0.0068(0.0002) 0.0076(0.0014) 0.0020(0.0005)
f; 30 0.1216(0.0073) 1.7100(0.2421) OL1238(0.0018) 0 1096(0.0104) 0.0258(9.2E-04)
10 0.0784(0.0103) 0.9560(0.1061) 0.0859(0.0069) 0.0795(0.0056) 0.0828(0.0116)
J(:? 30 (.5895(0.0281) 6.5875(0.0252) 0.62740.0076) 0L6570(0.0237) 0.5372(0.0461)
) 10 7.3106(2.2131) 10.3595(4.7663) 8.4325(1.2690) T7.5439(1.415) 4.5081(1.0634)
Js 30 628.78(62.36) 786.59(85.43) 732.17(98.45) 620.45(74.34) 227.93(20.74)
10 0.0814(0.0075) 0.2065(0.02440) 0.0979(0.0153) 0LO874(0.0056) 0.0990(0.0146)
fd 30 0.3193(0.0256) 0.5905(0.0652) 0.3185(0.0431) 0.2924(0.0013) 2.3131(0.5116)
10 63.36(68.99) 29.09(13.06) 12.26(1.111) 73.10(121.11) 8.844(0.874)
ﬁ 30 223.61(116.29) 335.94(14.90) 186.40(21.63) 350.39(189.86) 54.07(5.67)
10 5.149(0.568) 8.546(0.853) 15.964(2.541) 12.347(0.982) 2.154(0.0254)
% 30 48.69(5.8083) 58.12(6.2412) 52.82(8.1370) 54.09(1.4475) 10.10(0.8899)
10 0.0005(0.0002) 0.0817(0.0231) 0.0007(0.0005) 0.0009(0,0003) 0.001 1{0.0008)
77 30 0.0045(0.0014) 5.82770.7727) 0.0047(0.0010) 0.0086(0.0028) 1.0357(0.5603)
10 1405.62(265.21) | 1229.85(347.98) 1686.09{389.28) 1509.57(467.18) | 1018.62(159.54)
f* 30 5274.23(436.74) 5621.54(379.73) 5549.87(127591) 6384.07(376.02) 4158,53(185.24)
) 10 47.37(20.89) 54.79(11.76) 53.79(17.52) 39.79(7.233) 38.87(6.466)
5 30 196.76(35.25) 317.21(35.27) 214.28(8.80) 246.92(11.27) 172.61(20.22)
10 8.322(8.430) 5.447(7.257) 15.52(6.904) 8.958(8.975) 15.34(6.827)
S 30 19.81(0.2147) 19.96(8.1E-04) 20.00(0.2873) 19.94(0.0161) 19.72(0.1157)
) 10 0.6892(0.0792) 0.8576(0.0565) 0.8168(0.0308) 0.7886(0.0581) 0.7518(0.0665)
j” 30 1.4284(0.0135) 1.4794(0.0979) 1.5004(0.0147) 1.4693(0.0067) 1L.O791(0.0101)
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Table 3. Algorithms compl exity

BA i ¥ 72 (2=
D=10 8.692 15.184 15.553 0.042
D=30 16.792 17.329 0.0618
D=50 17.580 18.834 0.086
BAHC i T T2 (12°-T1)T0
D=10 8.692 16.779 16.824 0.005
D=30 16.851 17.411 0.064
D=50 17.693 18.988 0.148
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7. CONCLUSIONS AND FUTURE WORKS

The present paper provides some information about BAHC, a hybrid of bat
algorithm and hill climbing to solve high dimensional function optimization
problems. Its performance was compared with those of NABA, ABA, CLSBA,
and BA over 11 optimization problems. Results reported that the mixing BA
with HC enhanced the optimization accuracy and improved the computation
time of BA. Evaluation results obtained on optimization functions proved the
effectiveness of the hybrid algorithm.

Although the performance of BAHC outperforms BA and other a gorithms
in terms of accuracy and computation time for high-dimensional problems,
BAHC does not perform so effectively for low dimensional problems which
need low computation load. However BAHC spendstoo much time during hill
climbing and then starts converging. As a future work convergence ability of
BAHC for low-dimensional optimization problemswould be studied.
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ABSTRACT

Rebuilding applications by reusing the existing ones is of primary importance for the
IT developers. Every system uses resources such as Web pages, businessinformation,
etc. that can be represented in a computer-based system because the main purpose of
IT department is making these resources accessible to its clients. Service architects
and developersareinterested in creating servicesthat areimplementable, maintainable,
extensible and scalable. It isthe RESTful design that promises thisand alot more. It
has been more than a decade since theintroduction of Representational Sate Transfer
(REST), and it seems to become one of the most important technologies for Web
applications. Every major devel opment |anguage now includesframeworksfor building
RESTful Web services. Considering the importance of REST while reusing services,
we have conducted asurvey in I T companiesin Macedonia, whichreliesupon collection
of empirical data. The survey aimed at exploring developers’ experience on REST
Architecturein IT Companies and the data are here reported and evaluated.
Keywords: REST Architecture, service reuse, resources, empirical data.

1. INTRODUCTION

The products or services offered by businesses today rely on information
products developed by enterprise IT department. Time to market of a product
isvery significant for enterprisesin order to be competitivein the market. Asa
result, minimizing the production timeby I T departmentsfor agiven productis
essential for the enterprises (Algermissen, 2011).
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Theprimary attraction for developersisto rebuild applications by reusing the
existing ones. Reusing existing objects/components or making use of class
libraries, functions, data, etc isasold asretelling astory (Imeri and Antovski,
2012). To avoid duplicate designs of similar processes, abstract business
processes were used to support for reusability.

Every system uses resources, such as Web pages, business information, or
anything that can be represented in acomputer-based system. The purpose of
a service is to provide to its clients an easy access to these resources. Also
service architects and devel opers are interested in creating services that are
easy toimplement, maintain and are extensible, and scalable. It isthe RESTful
design that promisesthisand alot more.

It has been more than a decade since REST introduction, and it seem to
become one of the most important technologies for Web applications. Its
importance seems to grow very quickly since al technologies are moving
towards Application Programming Interface (API) orientation. Every major
development language now includes frameworks for building RESTful Web
services. As such, it isimportant for Web devel opers and architects to have a
clear understanding of Representational Sate Transfer (REST) and RESTful
services. Many books and tools have been created but there is still a general
lack of understanding its fundamentals as an architecture style. The reason
perhaps could be found in the fact that REST was presented in a doctoral
dissertation, with relatively high entry barriersfor itsunderstanding, or because
the description used models that were more oriented towards documentation
than to working practitioners (Wilde and Pautasso, 2011).

Seeing the importance of REST while reusing services, we have conducted
asurvey inlT companiesin Macedonia, which relies upon collection of empirical
data. The survey aimed to explore developers’ experience on REST
Architecture, its benefits and challenges from their viewpoint and see the
possible contributors towards successful reuse, which could help increase of
the knowledge and understanding of REST. We have prepared aquestionnaire
and sent it electronically to developers in 30 companies in Macedonia and
other Balkan countries, but only the companiesin Macedonia replayed to the
guestionnaire. Consequently, comparing the results obtained from IT companies
in Macedoniaand theregion failed.

Theforthcoming part of the paper reports on the state of the art of the REST
Architecture, the questionnaire and research questions and empirical results.
In the end, the conclusions are drawn.
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2. REST ARCHITECTURE

Restful Servicesasarchitectural stylelighter than SOAP-based Web Services,
due to its simplicity, heterogeneity and web-based format, entities/resources
are identified by unique URLSs, including how resource states are addressed
and transferred over HTTP by a wide range of clients written in different
languages (Memeti et. al., 2015).

REST originated at theintersection of academiaand software devel opment,
among the architects of the World Wide Web (Adamczyk et al., 2011).
Unfortunately, researchers have only recently started to work on RESTful
services. No paper about RESTful Web services has been reported up to 2007.
Information about RESTful serviceswas reported only in 2010.

The REST architectural style has been chosen for the resource centric
approach because it could be easily applied and naturally mapped to it. The
HT TP methods can be mapped to the Create (POST), Retrieve (GET), Update
(PUT) and Delete (DELETE) operations and the XML documents can be
used to provide a uniform resource representation (Szepiel ak, 2006).

Many frameworksand toolsfor building RESTful Web servicesare available
today. They are written in different programming languages and range from
simple to quite sophisticated in their support of HTTP and other Web
technologies. Asthey continue to improve, misunderstandings and viol ations
present in today’s Web services will likely lessen (Wilde and Puatasso, 2011).

When multiple providers offer the same service, a client has a choice and
can select the most suitable one. Often, this choice comes down to the Quality
of Service (QoS) parameters (Wilde, 2011). RESTful Web servicestoday ignore
QoS requirements; their only concern is providing functional interfaces. To
add QoS parameters to RESTful services, a language for describing the
parameters and amechanismto incorporate the description inthe HT TP payload
is needed. Defining a standard QoS description language might benefit from
the work in Semantic Web. Semantic Web ontol ogies define standard ways of
interpretinginformation, such as QoS parameters, enabling al clientstointerpret
them the same way (Wilde, 2011).

Building an integrated software environment in an enterprise often requires
devel oping large amounts of Web services. Theintegration efforts can begreatly
reduced by using a specialized framework for their development. Providing
such toolsthat simplify software devel opment inintegration projectsisessential
for optimizing their efficiency and cost. One of the most important choicesto
make when building anintegration sol ution isto select an appropriateintegration
approach and suitabl etechnologiesfor itsrealization (Wilde, 2011).

According to Fielding, (2000) thefour principlesof REST (called constraints)
are: i) identification of resources, ii) manipulation of resources through
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representations, iii) self-descriptive messages and, iv) hypermediaastheengine
of application state.

These principles describe the architecture of systems and interactions that
make up the Web. The building blocks of the Web are called resources. A
resource is anything that can be named as a target of hypertext (e.g., afile, a
script, a collection of resources). In response to a request for aresource, the
client receives a representation of that resource, which may have a different
format than the resource owned by the server. Resources are manipulated via
messages that have standard meanings; on the Web, these messages are the
HTTP methods (Fielding, 2000).

Activities that companies are supporting such as knowledge management
and communication or decision making, the development approach such as
object -oriented or component-based approach which is characterized by
reusability (elementsfor re-usedin other workflows), substitutability (alternative
implementations easily inserted with precisely specified interfaces, and with
the ability to verify and validate substitutions), extensibility and scalability (the
ability to extend system component and to scaleit, by increasing capabilities of
individual components, with new functionalities), customizability (ability to add
new features based on the needs of a particular domain), and composability
(easy construction of complex solutions using basic components and the ability
to estimate the efforts of system integration and compose) are of great
importance for the devel opers.

According to (Choi and Kim, 2008) the advantages of REST architecture
are: i) availability: utilization of servicewhichincreasesthe reusability service,
ii) generality: a more generic service, since a reusable service could be
implementabl e for unknown future requirements, iii) under standability: service
and itsinterface are understandable. The more understandableit is, the moreit
is used, iv) functionality: to have a highest degree of guaranteed reuse, the
service should pack with acomplete range of functionality, v) reliability: since
the service isto be used by many consumers, it should be reliable, be able to
operate without any failure continuously and, vi) portability: the portable
services which are to be consumed through any kind of environment without
being modified increasesthe reusability service.

3. EMPIRICAL ANALYSIS

The present paper reportson usability of the REST architecture, itsadvantages
and challenges. Consequently, a questionnaire with predefined answers and
some open questionsfor general reflection wascompiled. Theresearchinvolved
both qualitative and quantitative studies. In order to have clear understanding,
at some points, some of the data were transformed from qualitative into
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guantitative presentations.

As regarding the sampling frame and size of our survey, the data presented
in this paper are answers taken only from 10 software devel oping companies
in Macedonia. The questionnaire was electronically sent to 20 companiesin
theregion, but 10 companiesin Macedoniareplayed to the questions, only.

Reported in Table 1, the questionnaire consists of 13 guestions which have
not been made before. Below are presented research questions of our survey.

1. RQ1. Do companies use REST Architecture?

2. RQ2. Does developers’ experience with REST influence to the
percentage of service reuse?

3. RQ3. Which factors influence toward use of REST Architecture?

4. RQ4. Which challenges and benefits are reported from companies?

Table 1. The questionnaire

Q1.Which Architectural Styles and Patterns are used by your organization?

Q2.What isyour experience with REST Architecture?

Q3.Which activities are supporting the architectural styles used by your company?

Q4.Which development approach is used by your organization?

Q5.When a development team set up a project, would they start to go through old
services or just start to write the new program application?

Q6.What is the percentage of service reuse?

Q7.How is the software production process carried out in your organization?

Q8.While enhancing performances of existing applications, do you have any problems
with permissions to use same data?

QO.1f yes, how do you resolve the problem?

Q10.Doesthe quality and flexibility of applications/servicesincreased using REST
(based on your experience)?

Q11.Doesthe productivity of applications/servicesincreasesusing REST (based on
your experience)?

Q12.Which advantages of REST Architecture are moreimportant from your point of
view?

Q13.Which challenges do you face while using REST Architecture?

3.1 Results

The survey involved software development companies, with more than 3
years working experience, whose application domain is information systems
such as administrative, commerce and educational software and the data of
the survey are in forthcoming part of the paper provided.
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A) RQ1. Do companies use REST Architecture?

Answers to questions Q1 gave us information about the way companies
develop software, i.e. which architectural style are using in their company.
From the answers we could see that companies use different styles. Some
have chosen one and some have chosen more than one style. The results were
summed up and presented as percentage data to find the mostly used
architecture. Depicted in the Figure 1, the results reported that 60% of them
use REST architecture; 30% component-based applications; 20% data-centric;
10% event/driven; 40% service-oriented and 60% client/server which gives
the same percentage like REST usage.

Service oriented |
resT
Event/driven _
Data Centric _
componentvescs
Crent/server |

10 20 30 40 50 60 70
Percentage (%)

Q

Fig. 1: Percentage Architectural Styles used by Software Companies.

B) RQ2. Does developers’ experience with REST influence to the
percentage of service reuse?

Since REST is relatively a new approach, our second research questions
tries to see the relations among devel opers experience with REST and the
percentage of service reuse. Based on surveys on software reuse (Imeri and
Antovski, 2011) whichis closely related to component based software reuse,
we hypothetically concluded that the more experienced developers are, the
higher the reuse is. The results obtained from the question Q2 reported that
80% of the devel opers had high experience with REST. 20% of the developers
had low experience. The results on reuse service obtained from question Q6
reported different values (Figure 2). So, the developers’ experience with REST
merely has a considerable impact on service reuse.
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Fig. 2: REST experiencevs. servicereuse

C) RQ3. Which factors influence toward use of REST Architecture?

Information about the factors influencing the use of REST Architecture is
from the questions Q3, Q4, Q5 and Q7 provided information.

80% of companies are using Knowledge Management and Communi cation
(KMC), and 20% of them Design Reasoning and Decision Making (DRDM).

Regarding the devel opment approach, 70% of companies have chosen object
oriented (OO) paradigm and 30% of companies have chosen component-oriented
(CO) paradigm. When a development team set up a new project, 60% of
companies responded that whilethey develop new applicationsthey go through
old services (OS) whereas 40% start to write new program (NP).

Finally, questions regarding the software production process, 50% of
responders answered that the organization produce specific software (isolated
products - |0) whereas 50% product families (PF), meaning that organization
develops product that evolves over time, being somehow adopted for each
new project (in-house products).

Contingency tables (Table 2) were used to investigate theinfl uence/dependence
of the aforementioned factors by displaying the contingency distribution of
variables. As we had 2x2 tables for the Chi-squared test, the Yates’ continuity
correction was applied.

We have applying the Yates’ Chi Squared Test (as one of statistical test
applied to sets of categorical data), since the effect of Yates’ correction is to
prevent overestimation of statistical significance for small data (https://
en.wikipedia.org/wiki/Yates%27s correction_for_continuity, 2015), based on
the fact that the number of our respondersis small.
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Table 2 reportsthe Contingency tables of observed and expected frequencies
of different variableswhich influenced the use of REST Architecture such as:
i) the interrelation between the uses of REST Architecture vs. Companies
development approach, ii) the use of REST Architecturevs. Activities supporting
thearchitectura style, iii) theuse of REST Architecturevs. Software production
processand, iv) the use of REST Architecture vs. Developing process. Lastly,
the significance of the difference between thetwo variablesis assessed with a
variety of statistical tests including Yates’ chi-squared test.

The critical value of S« at a’5% significance level for 1 degree of freedom
is seen to be 3,841 (https://en.wikipedia.org/wiki/Chi-squared_distribution).
Below, are presented the calculated values of S«2. Almost in all our cases
taken as factors that influence the use of REST Architecture, the calculated
SZvaluewere smaller thanthe critical value of &, i.e., independent variables
except the software production process found near the critical value of S,
and can be taken as a dependent variable, such afactor that influence the use
of REST Architecture.

Table2. Contingency tables of factors influencing the use of REST.

CO OO Total KMC DRDM Total
REST 2 4 6 REST 5 1 6
Observed Others 1 3 4 Observed Others 2 2 4
Total 3 7 10 Total 7 3 10
CO OO Total KMC DRDM Total
Expected REST 18 42 6 Expected REST 4,2 18 6
Others 12 28 4 Others 28 12 4
Total 3 7 10 Total 7 3 10
7 Yetes’ 0,607143 7 Yetes’ 1,638889
OS NP Total 10 PF Total
REST 3 3 6 REST 4 2 6
Observed Others 3 1 4 Observed Others 1 3 4
Total 6 4 10 Total 5 5 10
OS NP Total 10 PF Total
Expected REST 36 24 6 Expected REST 3 3 6
Others 24 16 4 Others 2 2 4
Total 6 4 10 Total 5 5 10
[ Yetes’ 1,100694 [ Yetes’ 35

D) RQ4. Which challenges and benefits are reported from companies?

The chalenges of REST consist of data permissions. Results reported that
40% of developers have had problems with data permission due to their
sensibility. 60 % of devel opers have not had problemswith permission. Results
arein Figure 3 depicted.
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Fig. 3: Data permissions problems.

Figure 4 depicts some of the characteristics of the REST architecture. 80%
of the companies reported that they use the Rest architecture because of its
flexibility. 60% of the companies reported that they use the Rest architecture
because of its scalability.

Reliability

Portability

Flexibility

REST Benefits

Functionability

Scalability

|
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Fig.4: REST Architecture benefits.

4. CONCLUSIONS

The presented investigation addresses the companies’ efficiency when meeting
the customers’ requests and demands for new products. In general the empirical
datacollected represent an overview of the current situation among companies
using the REST architecture. The most evident patternsthat could beidentified
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from our analysis, such factors that influence toward the use of REST
Architecture are presented in Table 2, where variable dependencies are
calculated.

The data statically (empirically) reported that the use of REST Architecture
in Macedonian companies is relatively high, about 60%. Developers’ experience
merely has any impact on service reuse.

Thefactorsthat influencethe use of REST architecture are Table 2 reported,
showing that low probabilities of the tested variabl es dependence among factors
we have chosen. A Yetes’ value (S<?= 1, 638889) isthe cal culated value among
the use of REST architecture and activities supporting the architectural styles.
As far as the development approach was concern, the calculated variables
show that (S«?=0, 607143) is the Yetes’ value among the development approach
and the use of REST Architecture. In addition, a value (S«*= 1, 100694) is
reported as a Yetes’ value while calculating the development approach such
working through old services or write new program application as a activity
supported by investigated companies, and lastly a Yetes’ value (&= 3, 5)
based on the software production process. Consequently, all chosen variables
are independent from the use of REST architecture. The process of software
production taken asavariable in our case influencesthe use of REST because
of thelow probability of dependence, considering that the cal culated S<?value
is near the critical value of .

Theadvantagesof REST consist of flexibility and productivity. Results showed
that about 80% of applicationsthat involved REST architecture showed positive
impact, whichisin linewith the principlesof Fielding (2000).
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ABSTRACT

The present paper providesinformation about the properties of geotextilesbased on
their application area. Geotextiles are planar structures consisting of synthetic or natural
polymeric material, used in contact with soil and other materials. Geotextilesarewidely
used in the construction industry due to their physical mechanical and hydraulic
properties and durability. The present paper reports on the most important mechanical
and hydraulic properties of geotextile used in specific applications areas along with
their respective test methods based on Albanian and European Standards.

Keywords: geotextile, properties, test methods, standards

1. INTRODUCTION

The properties characterizing the geotextiles make themfit for applicationin
civil engineering such as filtration, drainage, reinforcement, separation,
protection and fluid barrier or strength rel ease purposes. Each application requires
geotextiles performing one or more specific functions and meeting some specific
criteria related to fibers’ characteristics and fabric construction, referred to as
the structure of the geotextile (Karcz and Holtz 1988).

In addition to endurance and durability, geotextile are mentioned for their
physical, mechanical, hydraulic properties. For each property, geotextilesare
submitted to the respective testing method. Geotextilesisthe combination of
the physical form of the polymer fibers, their textile construction and the polymer
chemical characteristics. In addition to the af orementioned properties, geotextile
testing might be characterized as index or performance as a genera value
from which a specific property could be qualitatively assessed and used for
general characterization of ageotextile product could be provided. Moreover,
these tests do not provide data that can be directly used for design purposes
and are performed onthe geotextile a one, or in-isolation. For instant assessment
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geotextilesarerequired to beinvestigated along with associating material such
assoil, etc. Asaresult, information about the expected behavior of ageotextile
in an engineered system could be obtained (Holtz et al., 1998).

Physical properties help characterize the geotextile in the as-received,
manuf actured condition. Dataon the physical index could be obtained viaindex
testing. Common physical properties are specific gravity, mass per unit area,
thickness and stiffness.

Long-term performance or durability of geotextiles is also affected by
geotextile degradation via different mechanisms including ultraviolet light
(sunlight), chemical reactions with geotextile polymers, and/or thermal
degradation. Degradation testing i simportant in determining the ultimatelifetime
of ageotextilein an engineered system (Zornberg and Thompson, 2012).

Mechanical responses and filtration ability are the most important properties
of geotextile as they are a means to address working efficiency (Karcz and
Holtz 1988). The present paper provides information about these properties.

2. Mechanical properties

The mechanical response of a geotextile depends on the orientation and
regularity of the fibres and the type of polymer from which it is made. As
af orementioned said, the geotextile must performwork in astressed environment
and be ableto resist damage in an arduous environment.

Usually the stressed environment isknown and the textile is sel ected on the
basis of some criteriato copewith the expected imposed stresses and its ability
to absorb those stresses over the proposed lifetime of the structure without
straining more than a predetermined amount.

Figure 1 compares the tensile behaviors of arange of geotextiles (Horrocks
and Anand, 2000). On the other hand, damage can be caused on site when
constructing (e.g. accidental tracking from vehicles) or in-situ, when using
geotextile (e.g. punching through geotextiles by overlying angular stone).

Performance ability isbased on the textile stiffnessin tension and its ability
toresist creep failureunder any given load condition. Theability toresist damage
is complex, being a function of the fibre’s ability to resist rupture and the
construction of thefabric, which determines how stresses may be concentrated
and relieved (Horrocks and Anand, 2000). The weight or area density of the
fabricisanindicator of mechanical performance only within specific groups of
textiles, but not between one type of construction and another. For example,
within the range of needle punched continuousfilament polyester fabrics, weight
will correlate with tensile stiffness, while a woven fabric with a given area
density will be much stiffer than an equivalent wei ght needl e punched structure.
So, the construction controls the performance. Therefore, weight cannot be
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used alone as acriterion in specifying textilesfor civil engineering use, but in
combination with other specified factors, weight can be a useful indication of
the kind of product required for a particular purpose (Christopher and Holtz,

1985).
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Fig.1: Typical ultimate stress—strain failure levels (a) of high strength and (b) of medium
strength PES woven geotextiles used for embankment support and soil reinforcement, (c) of
geogrids and lower strength polyester woven geotextiles used for soil reinforcement and (d)

of low strength, highly extensible nonwoven geotextiles used for separation and filtration

(Horrocks and Anand, 2000).

One of the most important strength properties for a geotextile is the tensile
strength. The breaking strength of a standard width of fabric or ‘ultimate strip
tensile failure strength’ is universally quoted in the manufacturers’ literature to
describe the ‘strength’ of their textiles. But this is of very limited use in terms
of design. Rather, a strength at a given small strain level will be the design
requirement. Therefore, the tensile resistance or modulus of thetextile at say,
2%, 4%, and 6% strain is much more valuable. To understand the oad-strain
characteristic, it isimportant to consider the complete stress-strain curve. Itis
aso important to consider the nature of the test and the testing environment
(Holtzetal., 1998). Ideally, continuous stress—strain curves should be provided
for engineers, to enable them to design stress resisting structures properly.
Geotextile tensile strength is measured by clamping two opposite ends of a
geotextil e specimen in amechani cal testing machine and stretching the specimen
until failure occurs. Typically, both the force applied to the geotextile and the
geotextile strain are measured allowing observation of the stress-strain curve
and devel opment of associated modulus (Zornberg and Thompson, 2012).

Stress—strain curves, as shown in Fig. 1 and 2, may well comprise a high
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strain sector, contributed by the textile structure straightening out, and alow
strain sector, contributed by the strai ghtened polymer taking the stress. In Figure
2, geogrids (@) absorb the imposed stresses immediately, giving a high initial
modulus. Later, the curveflattens. Woven fabrics (b) exhibit initial straightening
of warp fibreswhich producesalow initial modulus. Later the modulusincreases
asthe straightened polymer fibrestake the stress directly. Nonwovens (¢) give
a curvilinear curve, because extension is primarily resisted by straightening
and realignment of the random fibre directions (Horrocks and Anand, 2000).
Geotextiles might have different strengthsin different directions. Therefore,
tests should be conducted in both principal directions. Thewide-width tensile
test S SH EN 1SO 10319 is the most commonly specified in Albanian and
European Standards for testing geotextiles used in almost all the applications
performing all functions (Drejtoria e Pérgjithshme e Standardi zimit, 2008).
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Fig.2: Different stress—strain curve shapes exhibited by the three main types of
geosynthetic construction. (a) Geogrids, (b) Woven fabrics, (¢) Nonwovens.

Tensile creep isatime-dependent mechanical property and strain at constant
load. Creep can cause the physical failure of ageotextileif it isheld under too
high mechanical stress. Creep tests can berun for any of the tensiletest types,
but are most frequently performed on a wide strip specimen by applying a
constant load for asustained period. Short-term creep strainisstrongly influenced
by the geotextile structure. Woven geotextiles have the least; heat-bonded
geotextiles haveintermediate; and needled geotextiles have the most. L onger-
term creep rates are controlled by structure and polymer type. The creep limit
is the most important creep characteristic. It is the load per unit width above
which the geotextile will creep to rupture. The creep limit is controlled by the
polymer and for polyester it is approximately 60% of itsultimate strength, for
polyethylene about 40% of itsultimate strength and for polypropylene around
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20% of itsultimate strength. Therefore, for exampl e, apolyester fabric with an
ultimate tensile strength of 100kNm-1 width cannot be loaded under a long
term stress of more than 60 KNm-1. The higher the level of imposed stress
above this point, the more rapid will be the onset of creep failure. Figure 3
depictsthe safe loading limits for most commonly used geotextiles (Horrocks
and Anand, 2000). The S SH 1SO 13431 ‘Determination of tensile creep
rupture behavior’ is defined in the Albanian Standards as a means to address

tensile creep for anumber of specific applications (Drejtoriae Pérgjithshme e
Standardizimit, 2008).
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Fig. 3: Approximate limits of creep resistance for different geosynthetic polymer
constructions (Horrocks and Anand. 2000).

Other tests for geotextile strength are focused on ensuring that a geotextile
isstrong enough to surviveinstall ation stresses, often the most severe stresses
placed on the geotextile over its lifetime. The most commonly specified tests
cover tear strength and puncture strength (Zornberg and Thompson, 2012).

Often, due to manufacturing size limitations, it is desirableto join multiple
geotextile sections together when placed in an engineered system. The most
common method of joining geotextiles is by sewing them. If sewing is used
when installing geotextiles, characterization of the strength of a given seam
typewould beimportant for ensuring the integrity of the sewn sections. Thisis
carried out by testing atensile strength on asewn geotextile sample as defined
by the Albanian Standard, S SH EN 1SO 10321 (Drejtoria e Pérgjithshme e
Standardizimit, 2008).
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3. Hydraulic Properties

A geotextileissimilar toasoil inthat it hasvoids (pores) and particles (filaments
and fibers). However, the geometric rel ationship between filaments and voids
ismore complex than in soils dueto the shape and arrangement of the filaments
and the compressibility of the structurewith geotextiles. Since pore size can be
directly measured, relatively simple relationships between the pore sizes and
particlesizes of the soil to be retained can be devel oped. Threesimplefiltration
concepts are used in the design process: i) if the size of the largest pore in the
geotextilefilter issmaller than thelarger particlesof soil, the soil will beretained
by thefilter. Aswith graded granular filters, thelarger particlesof soil will form
afilter bridge over the hole, whichinturn, filterssmaller particlesof soil, which
then retain the soil and prevent piping (Figure 4) (Holtz et al., 1998), ii) if the
smaller openingsin the geotextile are sufficiently large enough to allow smaller
particles of soil to passthrough thefilter, then the geotextile will not blind or
clog (Figure5) (Holtz et al., 1998) and, iii) alarge number of openings should
be present in the geotextile, so proper flow can be maintained even if some of
the openingslater become plugged (Holtz et al., 1998).

Thefollowing design criteriafor geotextiles must be met: i) soil retention, ii)
water permeability and, iii) clogging resistance.

To perform effectively, the geotextile must al so survivetheinstallation process
(survivability criterion) (Zhou, 1998).
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Fig. 4 Filter bridge formation Fig. 5 Clogging and blinding.

Hydraulic properties arerelated to the pore size distribution of the geotextile
and correspondingly itsability to retain soil particlesover thelife of the project
while allowing water to pass (L ee and Bourdeau, 2006).

Theability of water to passthrough ageotextileisdetermined fromitshydraulic
conductivity (coefficient of permeability, k), as measured in a permeability
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test. The permeability of geotextiles can vary immensely, depending upon the
construction of the fabric. National and international standards have been set
up for the measurement of permeability that is required, most often at right
angles to the plane of the textile (crossflow), but also along the plane of the
textile (in-plane flow, called transmissivity). Albanian Standards specifying
those tests are S SH EN ISO 11058 — Water permeability normal to the plane
and S SH EN ISO 12958 — Waterflow capacity in the plane (Drejtoria e
Pérgjithshme e Standardizimit, 2008).

Water flowingisvery important for civil engineering earthworksasit prevents
the pressure buildup of water. Coefficient permeability isdefined asthe product
of permeability considering its dimensioninthe flow direction. The unitsare
nationalized in metres per second. Effectively the coefficient is a velocity,
indicating the flow vel ocity of the water through the textile.

Due to the compressibility of geotextiles, engineers also use a coefficient
called the permittivity, which definesthe theoretical permeability irrespective
of the thickness of the fabric. The permittivity, { (permeability divided by
thickness), is often determined from the test and used to directly evaluate flow
capacity. Permittivity is defined asthe cross-plane permeability of ageotextile.
In other words, permittivity isameasure of the ease at which water may flow
through the geotextile. Permittivity is obtained with S SH EN 1SO 11058, by
measuring the flow of water, under agiven head, moving perpendicularly through
a geotextile (Drejtoria e Pérgjithshme e Standardizimit. 2008). Values are
reported in unitsof sec?, alowing for amoretraditional value of permeability
to be abtained by multiplying the permittivity by the thickness of the geotextile.

Permeability criteriaare established based on the critical nature and severity
of the application. For noncritical, less severe applications, the permeability of
thefabric (k;) isrequired to be at |east greater than the permeability of the soil
(k) the fabric is to retain, k. >k_. For critical-severe applications the fabric
permeability must be at least ten times greater than the permeability of the sail,
k. > 10k, (Karcz and Holtz 1988).

Permeability criteriafor woven geotextiles are in terms of the percent open
area (POA). When the protected soil has less than 5 percent passing the No.
200 sieve, the POA should be equal to or greater than 10 percent. When the
protected soil hasmorethan 5 percent but lessthan 85 percent passing the No.
200 sieve, the POA should be equal to or greater than 4 percent (Joint
Departments of the Army and Air Force, 1995).

The ability of a geotextile to retain soil particles is directly related to its
apparent opening size (AOS) which is the apparent largest hole in the
geotextile. The AOS value is equal to the size of the largest particle that can
effectively pass through the geotextile in a dry sieving test. It is also called
filtration opening size (FOS).
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The procedure for matching atextileto the soil, in order to achieve stability
under difficult hydraulic conditions, isto use atextile whose largest holes are
equal indiameter to thelargest particles of the soil (O,,= D). Where hydraulic
conditions are less demanding, the diameter of thelargest textile holes can be
uptofivetimeslarger thanthelargest soil particles(O,, = 5D,). Therelationship
between O,, and D isin figure 6 depicted. Particularly difficult hydraulic
conditions exist in the soil: i) when under wave attack, ii) where the soil is
loosely packed (low bulk density), iii) wherethe soil isof uniform particlesize,
or iv) where the hydraulic gradients are high. Lack of these features defines
undemanding conditions. Between the two extremes |liesacontinuum of variation
which requires experience and judgment in the specification of the appropriate
O,, sizefor any given application (Horrocks and Anand 2000).

Geotextile
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Fig. 6. Relationship between O, and D,

Thelargest holesizesand largest particle sizes are assessed by consideration
of thelargest elementsof the fabric and soil. Measuring the largest particles of
asoil isachieved by passing the soil through standard sieves. In order to assess
areadlisticindication of thelarger particle diameters, anotional sizeisadopted
of the sieve size through which 90% of the soil passes. Thisdimension isknown
asthe D, by convention. Similarly, anindication of thelargest holesin atextile
istaken asthe 90% of the biggest holesinthefabric, the O, . Evenunder ideal
conditions, if the O,, pore size is bigger than 5D, then so called piping will
take place. Thetextile O, pore size should be reduced from 5D, towards D,
as the ground and hydraulic conditions deteriorate. The current standard in
Albaniafor measuring the characteristic opening sizeis S SH EN 1SO 12956
(Drejtoriae Pérgjithshme e Standardizimit. 2008).
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4, Situation in Albania

Theinterest on geotextiles has been lately worldwide increased, especialy in
developing countries, including Albania. Some applicationsof geotexilesinAlbania
are: in the Levan -Dames road (Maccaferri Corporate, 2012), where a non-
woven geotextile was placed on top of the pile capsto protect the gravel drain
from becoming contaminated by fine soils transported within the ground water.
Also in the Gjirokastér —Tepelené road (Maccaferri Corporate, 2003), where the
geotextileisplaced at the bottom of the structurein order to saveit fromtheriver
flow erosion. Moreover, along the cut of the slope was installed a drainage
composite to guarantee the drainage of the rainfalls. Both segments are part of
the North South Corridor in Albaniabetween M ontenegroin the North and Greece
inthe south. Another application isin the Durrés - Kukés - Prishtiné M otorway,
part of the South — East Europe Core Road Network, where the geotextile is
placed at the bottom of the embankment to stabilize soils (Gjetvg et al. 2012).

Short and long terms properties of geotextiles are very important for civil
engineering and the use of geotextile should be based on standard for every
application. Testing geotextilesand eval uating their applicability would be very
important for the entire structure where they are applied.

Currently, European standards have been adapted by the Albanian institutions
involved in the area. However, their implementation has still to be defined as
reviewing the Technica Construction L egislation with regard to some specifics
about geotextiles and their use is necessary. Once reviewing has been made,
including geotextilesin thelist of construction material swould be appropriate.
Here, evaluation of conformity isrequired in anormative way.

Table 1 reportson the standard test methods used to consider the propertieshere
reported as defined by the Albanian Standards based on the European standards.

Table 1. Geotextile properties and their associated S SH EN 1SO Standard
Test Methods.

Char;

cleristic Test methad Functions

F w R 5 P B and STR

Tensile srength S SH EN ISO 10319 x X x X X x

SSHENISO 10319 X X X X
Elongation at maximum load

SSHENISO 12236 X X X X
Static puncture resistance (CBR test)

S SH EN IS0 13433 X X X X X
Dynamic perforation resistance

S SH EN ISO 11058 X
Water permeability normal to the plane

S SH EN ISO 12936 X

Characteristic opening sire

5 SH EN IS0 12958 X

Water flow capacity in the plane

* F — filtration; 1Y — dminage; B - reinforcement; S — separation; P protection, B and STR - fluid barrier and strength release
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5. CONCLUSIONS

Geotextiles properties make them fit for civil engineering use. Mechanical
and hydraulic properties are the most important ones.

Mechanical properties refer to the ability of atextile to perform work in a
stressed environment and to resist creep failure under any given load condition.
They provide appreciative geotextile strength and/or compressibility under
varying loads. The most important are tensile strength and tensile creep. L oad-
strain and the complete stress-strain curve are closely related. Creep can cause
the physical failure of a geotextile if it is held under too high a mechanical
stress.

Hydraulic propertiesrelateto the ability of geotextileto retain soil particles
over thelife of the project while allowing water to pass. The ability of water to
pass through a geotextile is related to characteristics such as permeability,
permittivity, transmissivity, whileretaining soil particlesisrelated to theApparent
Opening Size of geotextilesand itsrelation to the particle soil size.

The data here reported could be used to develop a properties classifying
system in order to define geotextiles for routine applicationsin Albania. The
classification systemwas carried out for thefirst time by the French Committee
of Geotextilesand for the design of anumber of routine geotextile applications.
This system has been used by other countriesto develop their own systems.
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HEALTH THROUGH NUTRITION: FACTORSOF
NUTRITIONAND THEIRIMPACT ON MORBIDITY

November 21, 2015

Making Science work for the benefit of the Society

The Section of Natural and Technical Sciences of the Albanian Academy of
Sciences (hereafter reffered to as Academy) organized on November 21% in
close partnership with the University of Medicineof Tirana, Ministry of Health,
Institute of Public Health and Compul sory Health Insurance Fund, the Scientific
Conference “Health through nutrition: factors of nutrition and their impact on
morbidity”. As the Academy through its Section aims at introducing new
initiatives in the area of research and education to suppor t current needs of
the country and helping find solution to many crucial issues concerning the
development of the country by providing high state ingtitutions with appropriate
advice and expertise, the conferencerunin linewith the Government Program
and aimed at: i) evidencing the nutrition’s impact on morbidity of the population
inAlbaniaand prevention from specific diseases, ii) involving al the stakeholders
and raising awareness on the role the food palys in morbidity reduction, iii)
exchaning inforamtion, buiding and rai sing the capacities among the stakehol ders
involved in the area.

The beneficary target groups were the Ministry of Health of Albania,
Compulsory Health Insurance Fund, Regional Health Directories, Primary
Service of Family Doctors, wide popul ation and food business.

At the end of the Conference, the Conference Declaration Chart was
approved and recommandationsto state institutions involved in the areawere
made.
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ALBERT EINSTEINAND THE GENERAL THEORY OF
RELATIVITY-INTHE FRAMEWORK OF SCIENCE
EDUCATION PROGRAM

November 27, 2015

2015 is called the year of the festival of light because it marks the 100"
anniversary of the General Theory of Relativity by Albert Einstein, one of the
most eminent personalities of all times. Consequently, the Section of Natural
and Technical Sciencesorganized intheframework Science Education Program,
the International Conference “Albert Einstein and the General Theory of
Relativity”.

Heisthe fuzzy haired geniuswho unlocked the secrets of the universe. He
was also a great peacemaker. Thanks to Albert’s great E = mc? equation, the
world has nuclear power, radiation therapy, and gamma ray scans. His
explanation of the Photoel ectric Effect hasled to fluorescent lights, automatic
doors, lasers, TV, computersand much more. Children, also haveto be grateful
to him any time they play video games.

Alist of guestsincluded Mr. Dhori Kule, Rector of the University of Tirana,
Albania, Ligor Nikolla, Dean of the Faculty of Ingeneerin mathmatics and
Physics, Mynyr Koni, Dean of the Faculty of Natural and Technical Sciences,
Academitians, professors of physics and students, members of the Albanian
parliament and many representatives of higher education and researchinstitutions
and His Excellency Boaz Rodkin, Ambassador Extraordinary and Plenipotentiary
of Israel in Albania.

Of great interest were the papers of Prof. Halil Sykja, Prof. Dritan Spahiu,
Prof. Dr. Mimoza Hafizi, Dr. Lorenzo Amati from the Italian Institute for
Astrophysicswho shed light on some of the achievementsin the areaof physics
and astrophysics due to Albert Enstein’s theory.

In the end, Dr Peter McGrath - Coordinator of the Science Diplomacy
Program run by the World Academy of Sciences(TWAYS) for the advancement
of science in developing countries provided information about the legacy of
Einstein asdiplomat scientist.
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INVITROCULTURE -FROM SCIENTIFIC RESEARCH TO
MARKET; THENEED FORAVIRTUAL NATIONAL
NETWORK OF PLANT BIOTECHNOLOGY

December 3, 2015
Hall “Aleks Buda”, Albanian Academy of Sciences

TheAcademy of Sciencesis dedicated to promoting theexellencein science,
itsbenefitsto the society and providing scientific advicefor policy. Consequently,
the Section of Natural and Technical Sciences of the Albanian Academy of
Sciencesorganised in close partnership with the Ministry of Agriculture, Rural
Development and Water Administration; the Center of Agricultural Technology
Transfer, Vlora; University of Tirana and Agricultural University of Tirang;
Academy of Sciences and Arts of Kosovo and the University, Ukshin Hoti,
Prizren, Kosovo the Scientific Symposium “In vitro culture — from scientific
research to market; the needs for a Virtual National Network of Plant
Biotechnology”. The Symposium aimed at araising awarenesson therelationship
between technol ogic devel opment and products and services of high quality in
linewith Government Program.

Themain topics adressed were asfollowing: i) phytosanitary status of fruit
treesin Albania, production of virus-free saplings applying the meristem culture
techniqueand making certified material availabletofarmers, ii) current diagonstic
opportunities for phytopatologies of cultivated plants applaying molecular
methods, iii) application of tissue culture as an alternative method of medium
and long term conservation of plant germplasm and a variability source for
genetic improvement and breeding of cultivated plants, iv) use of in vitro
technique as a means to address genetic plant improvement to create new
plant forms of high quality and, v) improving and fostering biotechnological
researchintheareaof invitro culturein Albaniaby creating the Virtual National
Network of Plant Biotechnology; financial support intented to be over-arching,
in order to support the specific scientific areaswould be of crucial importance.

In the area of biotechnology, Albania is characterized by an excellent
infrastructure and well-equi pped research facilitieswith highly qualified staff:
i) scientificlaboratoriesof cell and tissue culture and molecular biotechnol ogy,
Faculty of Natural Sciences, University of Tirana, set up by budgetary funds.
Up to 2007, these laboratories were assets of the Institute of Biological
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Research, Albanian Academy of Sciences. Sincethen, these |aboratories have
been infrastructure for Bachelor, Masters and PhD programs and thesisin the
areaof in vitro technology of germplasm of spontaneous specieswhich are an
interesting component of Albanian flora (endemic, rare, threatened and with
hi gh economic interest speci es asthe medi cinal-aromatic plants, authocthonous
fruit trees species etc.), identification of plants viruses, evalutation of genetic
polymorphism in subspecies and interspecific level, and the evidence of
somaklonal variationsof invitro plants. Theskillfull staff makethis Department
very important for the University of Tirana, ii) the complex of scientific and
commercia laboratories with greenhouses for production of fruit seedlings
(former Institute of Pomology, Vlora, currently the Center of Agricultural
Technology Transfer), which primary purposeisthe certification of fruit species
rootstocks (in the framework of Italy-AlbaniaProject inthe collaboration with
CIHEAM (Mediterranean Agronomic Institute), Bari, Italy, in the framework
program INTERREG Il1, 2001-2011, of the European Union (EU). These
laboratories were set up with substantial fundsto shore up the support for the
faculty. Up to 20 thousand certified seedlings of fruit species rootstocks were
produced up to 2011, when the production stopped, iii) laboratory of plant genetic
bank, State Agency for Seeds and Saplings (Project of the World Bank in the
collaboration with the Project of Agricultural Services, ASP) (2003 — 2007),
whichispart of the Plant Genetic Resources Center since 2007. Unfortuantely,
the laboratory has not been put into function, yet, regardless considerable
investmentsand the efforts made to put thelaboratory into function., iv) scientific
and didactic laboratory, Department of Agricultural Production, Faculty of
Agriculture and Environment, Agriculture University of Tirana (TEMPUS
Program) (2011-). Eventhough the laboratory iswell-equipped, further training
would be necessary for a better scientific research in the field of in vitro
culturesand, v) didactic laboratory, Department of Horticulture and Landscape
Architecture, Faculty of Agriculture and Environment, Agriculture University
of Tirana (project of Ministry of Education and Sports, UNILAB), which
additional equipment and specialized staff are of fundamental importance.

In his welcome speech, the Head of the Section of Natural and Technical
Sciences, Acad. Prof. Dr Salvatore Bushati emphasized the impact of
technol ogic devel opment on biotechnol ogy and Science education Program. In
addition to prof. Bushati, Prof. Dr. Ramé Vata] from the University, Ukshin
Hoti, Prizren, Kosovo; Prof. Dr. Mynyr Koni Dean of the Faculty of Natural
Sciences, University of Tirana; Prof. Dr. Ardian Magi by the Faculty of
Agriculture and Environment, Agricultural University of Tiranaand Mr. Flamur
Hys on behalf of the Ministry of Agriculture, Rural Development and Water
Administration welcomed the participants to the conference. In this Session,
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Acad. Ass. Efigjeni Kongjika held main presentation “Sate and perspective
of scientific research in the field of plant biotechnology (in vitro culture)
in the World and Albania™.

After presenting the orchard phytosanitary situation and the risk of viral
diseases spread in nursery in Europe and Albania by various speciaists from
several institutions (CERTIS Company, Italy; CIHEAM, Mediterranean
Agronomic Institute, Bari, Italy; Faculty of Agriculture and Environment, Tirana
Agricultural University and Faculty of Natural Sciences, Tirana University),
the specialists of the Center of Agricultural Technology Transfer, Vlora etc.
presented scientific dataon the in vitro culture application for the production
and micropropagation of sanitated plant material. Aspecial attention was paid
to the presentation of these specialists with regard to the possibilities of
introducing sanitated biotechnologic product in the Albanian market and to
constructe new private commercial laboratories.

Many specialists of the Academy of Sciences, University of Tirana,
Agricultural University of Tirana and the University, Ukshin Hoti, Prizren
reported their long experience in the field of in vitro cultures on the
micropropagation, meristem culture and in vitro conservation of plant
germplasm. The possibilities of using new invitro techniques and the perspective
of use of modern biotechnol ogies at thelaboratories of molecular biotechnol ogy
and invitro culturesof the University of Tiranaand Agricultural University of
Tirana

A group of speciaistsfromdifferent institutions emphasized the need for a
National Virtual Network of Plant Biotechnology as a means to address
contemporary research inthefield of plant biotechnology. The network would
play the role of an ad-hoc committee where some of the most eminent
personalitieswould cometogether to discussthelong-term needs, and tendencies
of biotechnology.

At theend of the symposium, achart with recommendationsfrom the auditor
to the scientific community and policymakers was approved.
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ANDREA PIERONI AWARDED HONORARY MEMBER OF
THEALBANIANACADEMY OF SCIENCES

December 7, 2015

The Section of Natural and Technical Sciences of the Albanian Academy
of Sciencesis honored and priviledged to announce Prof. Dr Andrea Pieroni
Honorary Member of the Academy of Sciences of Albania.

Prof. Andrea Pieroni, after receiving his mastersin Pharmacy and trained
inMedical Botany at the University of Pisa, earned hisdoctoratein Life Science,
University of Bonn, Germany. A Research Assistant at the University of London
since 2000, as well as Lecturer and Senior Lecturer at the School of Life
Sciences of the University of Bradford in Northern England since 2003, he
returned to Italy in January 20009.

Currently, he is a Professor for the Environmental and Applied Botany
subject area (food botany, ethnobotany, and ethnobiology), University of
Gastronomic Sciences, Pollenzo/Bra, Italy. Professor Pieroni has been the
President of the International Society of Ethnobiology and currently heisEditor-
in-Chief of the Journal of Ethnobiology and Ethnomedicine. He is also a
board member of several International Ethnoscientific Societies and publication
editors, as: Journal of Ethnobiology and Ethnomedicine (editor-in-chief),
Journal of Ethnopharmacology, Journal of Ethnobiology, Ethnobotany
Research and Applications, Food and Foodways, Ethnobiology and
Conservation.

He has been the P.l. of the first collaborative research project funded by
the EU Commission focused ontraditional plant knowledgein the Mediterranean
(RUBIA, 2003-2006). His research focus is on gastronomic and medical
ethnobotany in the Mediterranean area, the Balkans, and among migrant
communitiesin Western Europe.

Hiscoursesarefocused on: i) Food Biodiversity Sciences (in English), ii)
Ethnobotany and Ethnobiology (in English), iii) Plant Sciences (inthe ltalian
language), iv) Molecular basis and physiology of taste and Nutraceuticals (in
the Italian language) and, v) Ecology(in the Italian language).

Hismainresearchtopicsare: i) ethnobiology: cross-cultural food and medica
ethnobotany, ii) Ethnomedicine: folk medical practices, iii) human ecology: local
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ecological knowledge and its mechanisms of adaptation and, iv) ethnoveterinary
among pastoralists.

Studies areas/communities concern linguistic and/or religious minority groups
and cultural boundaries in South and South-Eastern Europe and migrant
communitiesin Western Europe

Research areas concern ethnobotany, ethnobiology, ethnomedicine,
ethnoveterinary, social anthropol ogy, migration studies, ethno-ecol ogy, human
ecology, gastronomy, ethnozoology, Balkan studies, Albanian studies, folk
medicine, loca gastronomy, medicinal anthropol ogy, food anthropology, linguistic
minority, Rumania (anthropology), gastronomical literature, gender, culture,
emmigration and diaspora, ethnobiological studies, ethnobiological,
ethnobiological for Albania.

Community Studiesinvolvelinguisticsand religious minority groups, and
their cultural border in South/South-East Europe and immigrant communitiesin
Western Europe, as well.

Hisresearch focusison Ethnobotanic Medicineand in the Mediterranean,
Balkan and Immigrant communitiesin Western Europe. Current studies center
on plant use as medicine and food, from the linguistic minoritiesin Southern
Italy, Balkan and inimmigrant communities (Eastern Europenians, SouthAsian,
Turkish etc.) in Europe. He was a leader and pioneer in the first research
project financed from the European Commission, focused on traditional
medicinal knowledge in the Mediterranean (RUBIA- Ethnobotanical and
ethnographic inheritance of the M editerranean traditional technology, toolsand
uses of neglected and wild plantsfor food, medicine, textile and col oring) 2003-
2006.
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PROF. DR NIKO PANO AWARDED
“HONOR OF THEACADEMY”

December 22, 2015

TheAlbanian Academy of Sciencesbased on the proposal from the Section
of Natural and Technical Sciences awarded Prof. Dr Niko Pano “Honor of the
Academy”.

Niko Pano isan eminent persondity intheareaof hydrology, internationally
recognized aswell. His early work in hydrology and the sub-fieldsisrelated to
water and energy economics. In addition, he is well known for his efforts to
foster intellectual pursuitsof the staff of thefirst Institute of Hydrometeorol ogy
inAlbaniain the area of scientific research.

He is the author of the “Water resources of Albania”, published by the
Albanian Academy of Sciences.



