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Abstract

The aim of this study was to examine the locations of land cover change in Akwa Ibom State, Nigeria from 1987
when the State was created. Land cover mapping and change analysis was carried out using remote sensing
techniques. The study revealed that between 1986 and 2007, land cover significantly changed in nature, rate,
direction, location and area. In particular, farm/fallow land and built up area/baresoil increased in area at the
expense of swamp and secondary forest. Also, the change from swamp forest to farm/fallow land and secondary
forest to farm/fallow land were more significant. The locations of these changes were also determined and
mapped. The paper concluded that with the maps showing the locations of land cover change, policy/decision
makers and the public can be properly guided

Keywords: Land cover, Land cover change, Remote sensing, deforestation, Geographic information systems

1 Introduction

Land cover is the observed (bio) physical cover on the earth’s surface (Lillesand, et al. 2004). Studies have
shown that information on land use/land cover is the basis on which the past and present human interactions with
the natural resources and the environment can be understood. Such knowledge is also required for rational and
sustainable allocation of land resources for future development. This implies that, an essential prerequisite to any
development effort is the appraisal of existing land cover and the changes it is undergoing.

Changes in land cover have been taking place in different parts of the world including Nigeria. These changes
vary in nature, rate and magnitude/dimension from one location to the other. Furthermore, changes in land cover
have resulted in numerous environmental problems including soil erosion/degradation, loss of biodiversity,
air/water/land pollution, increased atmospheric concentration of greenhouse gases/global warming, stratospheric
ozone depletion to mention just a few (Uboldi et al. 1997, Adeniyi et al. 1999, Fenglei et al. 2007). It is obvious
from the foregoing that, data on land use/land cover change are of great importance to planning and
development.

Given the increasing threat to land resources, and especially the growing problem of deforestation and soil
erosion, an urgent need thus exists to provide information which can help to target policy actions to the areas of
greatest need. Accordingly, the aim of this research is to analyze the locations of land cover change in Akwa
Ibom State, Nigeria between 1986 and 2007 [i.e. the period just before the State was created twenty one years
after. This is because, unless we know exactly where changes have taken place, we cannot really and accurately
determine the causes and effect/impact of such changes as well as find cost-effective and sustainable solutions.

2 Materials and Methods

2.1 Location of the Study Area

Akwa Ibom State is situated in South Eastern Nigeria. It lies between latitude 4°30" and 5°30"N and longitudes
7°30" and 8° 30"E (Figurel). This location is within the tropical rainforest belt where deforestation destroys
globally important carbon sinks that currently sequester carbon dioxide [CO,] from the atmosphere and are
critical to future climate stabilization (Ayoade 2003).
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Fig.1: Location of Akwa Ibom State, Nigeria
One of the constraints to this study was the lack of current cloud free satellite imagery covering the entire State.
The coverage area of the satellite imageries that were used is shown in yellow color on the map [fig. 1]
2.2 Data acquisition
2.2.1 Remote sensing Data
Land cover change analysis and mapping requires high spatial and temporal resolution satellite data. The 28.5m
resolution landsat TM satellite imagery has become the standard. Consequently, the orthorectified Landsat TM
satellite data for 1986 and NIGERSAT-1 imagery for 2007 were acquired and used for land cover mapping and
change detection/analysis. These imageries were photographs of the condition of the environment before and
after Akwa Ibom State was created in 1987.
2.2.2  Field data
Prior to image classification, cluster analysis [unsupervised classification] was carried out using satellite
imageries of the different time periods. This allowed natural spectral clusters to be defined with high level of
objectivity and reliability. This exercise helped in the pre-determination of training/test sites. Field verification
was then carried out to determine coordinates of the sites with GPS as well as the nature of land cover at such
sites. Also, to obtain historical land cover data, the local people were interviewed at different locations to
determine whether or not a particular land cover category existed at the different time periods under
consideration. This information was used in image classification and accuracy assessment.
2.2.3  Classification scheme
Definition of a classification scheme is an initial step in any classification project. In this research, the FAO
Land Cover Classification System [LCCS] was used. Based on the ancillary data and information gathered from
the field, the land cover types in the study area were generated using the LCCS software package (FAO, 2005).
2.3 Image Classification
2.3.1  Supervised classification
To produce the Land cover maps, supervised classification algorithm was used. First, a color composite of the
1986 landsat TM imagery was created using non-correlated bands [i.e bands 3, 4, and 5] identified as a result of
PCA. To perform supervised classification, the color composite image was displayed using IDRISI software.
Thereafter, 30 training/test sites were identified and demarcated based on the coordinates gathered during field
verification to create signature files for image classification. Supervised classification was then carried out using
the signature files.
2.3.2  Assessment of the Accuracy of Land Cover Maps
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Total of 30 points was used for the assessment. The error matrix showing producer’s and user’s, and overall
classification accuracy including the Kappa coefficients for land cover maps of the two time periods are shown
in Tables 1 and 2.

Table 1: Confusion/Error Matrix For 1986 land cover map

CLASSIFICATION FIELD TEST POINTS User's
RESULTS BB FF SWF SF RV Row Total | accuracy
BB 6 0 0 0 0 6 | 100.00%
FF 0 5 0 1 0 6 83.33%
SWF 1 0 5 0 0 6 83.33%
SF 0 0 1 5 0 6 83.33%
RV 0 0 1 0 5 6 83.33%
Column Total 7 5 7 6 5 30

Producer accuracy 85.71% | 100.00% | 71.43% | 83.33% | 100.00%

Confusion % 14.30% 0 28.6 16.7 | 0

Overall Classification Accuracy =  86.67 %

Overall Kappa Statistics = 0.8333[83.33%]

Conditional Kappa for each Category.

Class Name Kappa

Built-up Area/Baresoil 1
Farm/Fallow Land 0.8
Swamp forest 0.7826
Secondary Forest 0.7917
Rivers 0.8

BB: built-up area/baresoil; FF: Farm/Fallow land; SWF: Swamp forest; SF: secondary forest; RV: Rivers

The error matrix [table 1], revealed that farm/fallow land and rivers scored the lowest confusion index of 0%
because they were easy to delineate. Secondary forest and swamp forest had higher confusion index of 16.7%
and 28.6% respectively. Overall accuracies obtained for 1986 image was 86.67%. The overall Kappa coefficient
was 0.8333 [83.33%]. Also, the user’s and producer’s accuracies of individual classes were extremely high,
ranging between 70% and 100%. High values of user’s and producer’s accuracies indicate that the classes were
produced without much confusion. On the whole, these values are considered above the minimum value (85%)
stipulated for interpretation accuracy in the identification of land use/land cover categories from remotely sensed
data (Anderson et al. 1976).

The situation regarding the 2007 land cover map was different. Table 2, revealed that secondary forest and
swamp forest had very high confusion index of 66.7% and 57.1% respectively. This indicates a poor
discrimination of these two areas from other classes. An overall accuracy of about 73.33% was obtained. Overall
Kappa coefficient was 0.6667 [66.67%]. Although the producer’s accuracy for the farm/fallow land and rivers
classes was 100%, the user’s accuracy was only 66.67% and 50%, respectively. This means that, only 66.67% of
all pixels labeled farm/fallow land in the 2007 land cover map turned out to be farm/fallow land while 50% of
map pixels labelled rivers turned out to be rivers. Considering the relatively low spatial resolution [32m] and the
availability of only 3 bands from NIGERSAT 1, the land cover classification result may be regarded as
satisfactory based on frequently reported accuracy’s of land cover maps derived from satellite data (Dimyati et
al. 1996, Miguel-Ayanz & Biging 1997, Ramsey et al. 1997, Mas 1999, Yuan et al. 2005, Zhang et al. 2002).
Table 2: Confusion/Error Matrix For 2007 land cover map

FIELD TEST POINTS User's

CLASSIFICATION Row
RESULTS BB FF SWF SF RV Total | accuracy
BB 6 0 0 0 0 6 100.00%
FF 0 4 2 0 0 6 66.67%
SWF 0 0 3 3 0 6 50.00%
SF 0 0 0 6 0 6 100.00%
RV 0 0 2 1 3 6 50.00%
Column Total 6 4 7 10 3 30
Producer accuracy 100.00 % 100.00% | 42.86% | 60.00% 100.00 %

Confusion % 0 0 57.1 66.7 0
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Overall Classification Accuracy = 73.33% | |

Overall Kappa Statistics = 0.6667[66.67 %]

Conditional Kappa for each Category.

Class Name Kappa
Built-up Area/Baresoil 1
Farm/Fallow Land 0.6154
Swamp forest 0.3478
Secondary Forest 1
Rivers 0.4444

BB: built-up area/baresoil; FF: Farm/Fallow land; SWF: Swamp forest; SF: secondary forest; RV: Rivers

2.4 Post Classification Change Detection

The post classification change detection approach was adopted in this study. This method involved two
independently produced classified land cover maps at a time. The principal advantage of this approach lies in
the fact that the two datasets involved were separately classified thereby minimizing the problem of radiometric
calibration between dates (Jensen 2005, Yuan et al. 2005, Wen, et al. 2009).

To determine the changes, the land cover maps for the different time periods were loaded into the land cover
change modeller in IDRISI Taiga software. This made it possible for the land cover maps to be compared point
[pixel] by point (Jensen 2005). Using this method, the nature, area, location and direction of change were
identified and mapped.

2.5 Determination of the locations of land cover change

Satellite imageries does not come with place names and/or names of countries, administrative units etc. Such
information has to be superimposed on it if required after classification/necessary processing. In this study, the
locations of land cover change were given at the local Government Area level. This was done by overlaying the
map showing local Government Areas on the change maps [fig. 5 to 11]. However, if it becomes necessary, the
locations can be determined and given at the community level by simply overlaying a map showing
villages/communities in the area on the change maps using the Geographic information systems [GIS]
technology. In addition, the geographic coordinates [latitude and longitude] of such locations can be determined
by simply placing the mouse pointer on any of the change locations and reading its latitude and longitude on the
status bar of the viewer. With this kind of information, policy/decision makers, agricultural extension officers,
planners etc. can visit such locations to carry out further investigations, enforce the law etc.
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Results

Distribution of land cover types

The types and coverage areas of land cover for each study year [i.e. 1986 and 2007] as derived from the land

cover maps [Fig. 2 and 3] are presented in the tables 3 and 4.
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Figure 2: Akwa Ibom State: Land Cover - 1986
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Figure 3: Akwa Ibom State: Land Cover - 2007
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Table 3: Akwa Ibom State: Coverage area of Land Cover as at 1986

Land_Cover Types | Area_Covered [Ha] | Percentage
Built Up Area/Baresoil 10651 2
Farm/Fallow Land 186110 27
Swamp Forest 290540 42
Secondary Forest 185138 27
Rivers 14704 2
Total 687143 100

SOURCE: Land cover map [fig. 2]

Table 4: Akwa Ibom State: Coverage area of Land Cover as at 2007

Land_Cover Types | Area_Covered [Ha] | Percentage
Built Up Area/Baresoil 48525 7
Farm/Fallowland 418245 61
Swamp Forest 191750 28
Secondary Forest 18853 3
Rivers 9770 1
Total 687143 100

SOURCE: Land cover map [fig. 3]

It is obvious from table 3 that, before Akwa Ibom was created in 1987, the dominant land cover type was swamp
forest [42%], followed by farm/fallow land [27%] and secondary forest [27%]. Rivers occupied the least [2%].
The situation as at 2007 [i.e. twenty one years after Akwa Ibom was created] is shown in table 4. The area
occupied by farm/fallow land increased to 61% while that of the swamp and secondary forest decreased to 28%
and 3% respectively. Also, built up area/bare soil increased from 2% in 1986 to 7% in 2007 while rivers reduced
to 1%.

3.2 land cover change

The result of change analysis is presented in the land cover change matrix [table 5]. It is obvious from the
change matrix that, between 1986 and 2007, the land cover classes with the highest change were swamp forest
[66.23%] and secondary forest [91.87%]. All others recorded below 50% change to other land cover types.
During the period, swamp and secondary forest decreased from 42% and 27% in 1986 to 28% and 3%
respectively in 2007. This decrease was at the rate of 9163ha and 8099ha per year respectively. These changes
are indications of high rate of deforestation in the area. This rate of deforestation is contrary to the principles of
sustainable development. An unsustainable situation occurs when the sum total of nature's resources is used up
faster than it can be replenished. Sustainability requires that human activity only uses nature's resources at a rate
at which they can be replenished naturally. This is not the case with secondary forest in the study area. At the
present rates, it means that by 2017 much of our forest cover would disappear leaving our future generation with
almost nothing.

Furthermore, the direction of change [positive or negative] in each land cover type was also determined. Table 3
shows that built-up area/baresoil and farm/fallow land changed in the positive direction by gaining 37874ha and
232135ha respectively while swamp forest, secondary forest and rivers changed in the negative direction by
loosing 98790ha, 166285ha and 4934ha respectively.
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Table 5: Land cover change detection statistics report 1986-2007

Built-up/ Farm/ Swamp Secondary | Rivers Class
Baresoil 86 | Fallow Land_86 Forest 86 | Forest_86 _86 Total
6948
Built-up/ [65.23%] 26169 7302 7220 871
Baresoil_07 [14.06%] [2.52%] [3.90%] [5.93%] 48510
138511
Farm/ 3339 [74.42%] 181829 94283 242
Fallow Land_07 [31.35%] [62.58%] [50.93%] [1.64%] | 418204
Swamp 248 20686 98114 68520 4239
Forest_07 [2.33%] [11.12%] [33.77%] [37.01%] | [28.83%] | 191807
15062
Secondary 1 721 3021 [8.13%] 50
Forest_07 [0.01%] [0.39%] [1.04%] [0.34%] 18855
115 23 274 53 9302
Rivers_07 [1.08%] [0.01%] [0.09%] [0.03%] | [63.21%] 9767
Class Total 10651 186110 290540 185138 14704
3703 47599 192426 170076 5402
Class Changes [34.77%] [25.58%] [66.23%] [91.87%] | [36.80%]
Image Difference 37859 232094 -98733 -166283 -4937

N.B: Values in the diagonal cells (in red color) represent area of land cover that did not change
Source: Result of change analysis with IDRISI land change modeler by author 2011

33 Locations of changes in land cover

An important aspect of change detection is to determine what has changed to what and where the change took
place. This information will reveal both the desirable and undesirable changes and classes that are “relatively”
stable overtime. This information will also serve as a vital tool in management decisions. This process involves a
pixel to pixel comparison of the study year images through overlay [fig.4].
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Figure 4: Akwa Ibom State: Net Change in Land Cover between 1986 and 2007
The attribute database of change map [fig 4] was queried to separate the various land cover changes. To enhance
the clarity of the locations of change, map layer showing Local Government Area [LGA] boundaries was

overlaid on the map showing changes in land cover. The results of this manipulation are displayed in fig. 5 to fig.
10.
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3.3.1

Change from farm/fallow land to built-up/baresoil
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Figure 5: Locations of changes from farm/fallow
land to built up area/baresoil and vis-versa

Locations of this change are shown in fig. 5. This map shows that most of the changes from farm/fallow land to

built-up/baresoil took place within Uyo, Oron, Eket and Ini Local Government Areas.

3.3.2

Change from secondary forest to built up area/baresoil
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Figure 6: Locations of changes from secondary
forest to built up area/baresoil and vis-versa
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Locations of this change are shown in Fig. 6. Here most of the changes from secondary forest to built up
area/baresoil took place in Uyo LGA.

3.3.3  Change from swamp forest to built up area/baresoil

The locations of this change are shown in Fig. 7. It is obvious from fig. 7 that, most of the changes from swamp

forest to built up area/baresoil took place in Uyo, Ini and Ikot Ekpene LGAs.
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Figure 7: Locations of changes from swamp
forest to built up area/baresoil and vis-versa
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3.3.4

Change from secondary forest to farm/fallow land
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Figure 8: Locations of changes from secondary

to farm/fallowland and vis-versa

Changes from secondary forest to farm/fallow land took place in almost all the Local Government Areas as

shown in fig. 8.
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330000

360000

300000

420000

600000

A70000

54I]II]I]I]

Bl FARM/FALLOWLAND TO SWAMPFOREST
I SWAMPFOREST TO FARM/FALLOWL AND

LEGEND

onooog

000045

10000

0oooys

10 Kilometers

330000

360000

300000

420000

onooLs

Figure9: Locations of changes from swamp
forest to farm/fallowland and vis-versa

190



Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) mial

Vol.5, No.8, 2015 “STE

Swamp forest changed to farm/fallow land in nineteen Local Government Areas as shown in Fig. 9. The Local
Government Areas included Ini, Ikono, Ibiono Ibom, Ikot Ekpene, Obot Akara, Essien Udim, Ika, Ukanafun,
Oruk Anam, Abak, Uyo, Nsit Atai, Ibesikpo Asutan, Etinan, Nsit Ibom, Nsit Ubium and Mkpat Enin. Also,
farm/fallow land changed to swamp forest in Okobo, Urue Ofong Uruko, Udung Uko, Uquo and Mbo LGAs.

3.3.6  Change form secondary forest to swamp forest:
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Figure 10: Locations of changes from secondary
forest to swamp forest and vis-versa

Locations of this change are shown in Fig. 10. The change from secondary forest to swamp forest was
predominant in Okobo, Uquo, Urue Ofong, Udung Uko, Mbo, Ibeno, Onna, Eket, Eastern Obolo and Ikot Abasi
LGAs.

3.3.7  Locations without change

Areas where land cover persisted [remained stable/unchanged] over the years are shown in fig. 11. Table 6
revealed that 51.7% of the areas under farm/fallow land did not change during the period under study. Only 36%

of the area under swamp forest persisted till 2007.
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Figure 11: Akwa Ibom State: Locations without change

Table 6: Coverage Area of Unchanged Land Cover

Land Cover Area[Ha] Percentage
Built Up Area/Baresoil 6948 2.6
Farm/Fallow land 138511 51.7
Swamp forest 98114 36.6
Secondary Forest 15062 5.6
Rivers 9302 35
267937 100.0
4. Discussion

From the results of data analysis, the period 1986 to 2007 witnessed a lot of changes in the nature, rate, location
and coverage areas of land cover in Akwa Ibom State. During the period, swamp and secondary forest decreased
from 42% and 27% in 1986 to 28% and 3% respectively in 2007. This decrease was at the rate of 9163ha and
8099ha per year respectively. These changes are indications of high rate of deforestation in the area. This rate of
deforestation is contrary to the principles of sustainable development. We need to plant trees to check this trend
and this study has revealed exactly where trees should be planted. Maps showing areas where land cover
changed from swamp forest and secondary forest to other cover types are the locations with favourable
conditions for the particular tree[s].

Other negative trends include were forest and farm/fallow land changed to built-up areas. This is a trend that
should be curtailed to boost market gardening [in particular food security] and safe guide the climate through the
development of green belts to serve as carbon sinks. If policies are made to counter this trend, the relevant maps
show the locations of forest and farm/fallow lands that should be monitored.

Also, where rivers changed to swamp forest is because of the tree canopy covering the river channel especially
where the channel is narrow. We need to navigate our water ways regularly to free them from entanglements that
may hamper water transportation and the degradation of water quality.

Furthermore, where secondary forest changed to swamp forest is suggestive of flooding arising from sea level
rise and/or increase in the amount of rainfall. From met data that is available, rainfall in this area has been
increasing in the last decade apparently because of climate change.

Moreover, the change from farmland to swamp forest is suggestive of the fact that most people in the area have
taken to fishing and other socio-economic activities leaving the land to fallow for too long. This was found
mostly in the areas located near the coast. This trend is not negative. It may help in developing/conserving forest
cover especially mangrove which provides a lot of ecosystem goods and services. On the whole, there is the need
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to continue to monitor and manage land cover types in locations that did not experience change. This is where
figure 11 becomes useful.

5. Conclusion

This study has revealed that, land cover significantly changed in nature, rate, direction, location and area
between 1986 and 2007 in Akwa Ibom State. The locations of these changes have been mapped and analyzed so
that policy/decision makers and the public can be properly guided. This is because land cover change is
increasingly recognized as an important driver of environmental change on all spatial and temporal scales. It
contributes significantly to earth atmosphere interactions, forest fragmentation, and biodiversity loss. It has
become one of the major issues for environmental change monitoring and natural resource management

References

Adeniyi, O.P. and Omojola, A.S. (1999). Landuse/Landcover Change Evaluation in Sokoto-Rima Basin of N.W.
Nigeria Based on Archival Remote Sensing and GIS Techniques. In: Adeniyi, O.P (ed.) Geoinformation
Technology Applications for Resource and Environmental Management in Africa. African Association of
Remote Sensing of the Environment.

Anderson, J.R., Hardy, E.E., Roach, J.T. and Witmer, R.E. (1976). A land use and land cover classification
system for use with remote sensor data. U.S. Geological Survey Professional Paper, No. 964.

Ayoade J.O., (2003). Climate Change: A Synopsis of its nature, Courses, Effects and Management. Ibadan: VIC
Business and Computer Services,.

Dimyati, M., Mizuno, K., Kobayashi, S. and Kitamura. T. (1996). An Analysis of Land Use / Cover Change
Using the Combination of MSS Landsat and Land Use Map — a Case Study in Yogyakarta, Indonesia.
International Journal of Remote Sensing, 17, 931-944.

FAO. (2005). Land Cover Classification System (LCCS). Classification Concepts and User Manual for software
version 2.0. By A. Di Gregorio and L.J.M. Jansen. Rome.

Fenglei Fan , Q. W. and Yunpeng, W. (2007). Land Use and Land Cover Change in Guangzhou, China, from
1998 to 2003, Based on Landsat TM /ETM+ Imagery. Sensors, 7: 1323-1342

Jensen, J. R. (2005). Introductory Digital Image Processing: A Remote Sensing Perspective. 3rd ed., Pearson
Prentice Hall.

Lillesand, T. M., Kieffer, R. W. and Chipman, J. W. (2004). Remote Sensing and Image Interpretation.
NewYork: John Wiley and Sons.

Mas, J. F. (1999). Monitoring land-cover changes: a comparison of change detection techniques. International
Journal of Remote Sensing, 20(1), 139-152.

Miguel-Ayanz, J.S. and Biging. G.S. (1997). Comparison of Single-Stage and Multi-Stage Classification
Approaches for Cover Type Mapping with TM and SPOT Data. Remote Sensing of Environment, 59: 92-104.

Ramsey, E.-W. and Laine. S.C. (1997). Comparison of Landsat Thematic Mapper and High Resolution
Photography to Identify Change in Complex Coastal Wetlands. Journal of Coastal Research, 13, 281-292.

Uboldi, J. and Chuvieco, E. (1997). Using Remote Sensing and GIS to Assess Current Land Management in the
Valley Of Colorado River, Agentina. ITC Journal, 2, 160-165.

Wen, Y, S. Khosrowpanah, and L. Heitz. (2009). Watershed Land Cover Change Detection in Guam, Technical
Report 124, Water and Environmental Research Institute of the Western Pacific, University of Guam.

Yuan, F., Sawaya, K.E, Loeffelholz, B.C. and Bauer, M.E., (2005). Land cover classification and change
analysis of the Twin Cities (Minnesota) Metropolitan Area by multitemporal Landsat remote sensing. Remote
Sensing of Environ., 98(2-3), 317-328

Zhang, Q., Wang, J., Peng, X. and Shi, P. (2002). Urban built-up change detection with road density and spectral
information from multi-temporal Landsat TM data. Int. J. Remote Sensing, 23(15), 3057-3078

193



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

c Je‘ m l\l)l\C(())Ht\l(l\
I'OS

O ULRICHS\WEE  JournalTOCs |

£ 2 ¥ Elektromsche
008 Zeitscnnftendibliothek
( ) ¥/ \ "y
(’C\ | | LR
) A e

oCLC WF [ IBRARY

WorldCat



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

