)

Science

Space Technologies

A court Specialized regional scientific journal issued by CRTEAN in collaboration with the FASRC

N° 02

i

e

ISSN : 2490 - 4244 Www.crtean.org.tn



October 2016

A court Specialized regional scientific journal issued by CRTEAN in collaboration with the FASRC

Journal of Science space Technologies

Contents
5 88 - 75
Editorial 2003 SildH p hiad HUiT mueedd
6-13 S Ao e

Determining the most critical
temporal distribution of the
design Storms in Suez Gulf region

14 - 22

Secular Trend In Annual
Precipitation For Some Arid
Algerian Stations

23 - 32

Priority Areas for Action for the
implementation of Multi-lateral
Agreements (MEAS)

in North Africa States.

74 - 54

Al yd B Ailoglaa gt | GIGLAR ! i)
Ao L St Aaaliag

Lot 8 Jlodd ddlall

53-43

OO ! s bt D1 Y | i 2> il
23kaa 3180 21093 1 il dad (6 yladiias )
(wal)) il g ddladey ol

42 - 33
(1S plaliea (o kdl L SIS
Ol agul! Ha Cldudad

www.crtean.org.tn




October 2016 Journal of Science space Technologies

A court Specialized regional scientific journal issued by CRTEAN in collaboration with the FASRC

JOURNAL OF SCIENCE SPACE TECHNOLOGIES

Editor in chief of the Journal of Science Space Technologies

Dr. El Hadi Gashut Director General of the Regional Center for Remote Sensing
of the North African countries

Scientific Commission for arbitration magazine
space science and technology
1 - Prof. Mustafa El Haj Arab Scientific Research Councils - Fasrc ~ Fasrc  President
2 - Prof . Rached Boussema Al-Manar University in Tunis Tunis  Membre

3YProfAbdallahicad National Authority for Remote Sensing

and Space Sciences g Ll

4 - Prof. Bahloul El Yaagoubi Tripoli University Libya Membre

University of Science , Technology

5 - Prof. Menny Baha Mauritanie Membre

and Medicine

6 - Dr. Amna Hamed Remote Se_nsing Authority and Sudan  Membre
Seismological
Scientific Center at the University of

7 - Dr . Anas Emran Mohammed V. Rabat Maroc Membre

i Regional Center for Remote Sensing of = Crtean Membre
o= Dl Lol ekl the North African states - Crtean

9 - Association of Remote Sensing the Arab world Assosiation Membre

www.crtean.org.tn




October 2016 Journal of Science space Technologies

A court Specialized regional scientific journal issued by CRTEAN in collaboration with the FASRC

Journal of Science and Space Technologies (JSAST)

The Science and Space Technologies Journal is a peer-reviewed journal publishing basic and
applied research articles in the fields of space sciences and technologies. Accepted types of
contributions include: original basic and applied research papers, review articles, books and
theses reviews and technical notes.

® General rulesfor publication:

1. The material sent for publication must be original, not published before or sent to any other
destination for publication.

2. The languages of publication are Arabic, English or French.

3. Arabic abstract for text in English or French is needed.

4. The submitted work is confidentially sent to two referees specialized in the subject area. The
referee's notes and comments are conveyed to the corresponding chief author so that he/she can
revise the text to meet the publication requirements.

5. The journal accepts applied academic studies in the field of geomatics and space technologies.

6. The journal accepts research papers extracted from MSc. or PhD. thesis

7.The journal publishes related technical reports, research papers and studies presented at
conferences, symposiaand academic activities in special issues.

8. Un-refereed articles published inaspecial section of the journal.

9. The studies, researches and review articles reflect the views of their author (s), not necessarily
the views of the editorial board.

10. Author (s) should not submit their articles to other publishers without notifying the journal.

® Guidelines for contributors:

1. The material should be submitted in two copies with Arabic, English or French summary,
(8-121lines).

2. lustrative figures should be clearly printed.
3. Abbreviations and terminologies should conform to international standards.
4. The Arabic text font should be Times New Roman (size 14), and 12 for English or French texts.
5. Research title, author name and address should appear in the translated English or French texts.
6. Publication fees for researchers is 100 $ and only 50 $ for students.

® Manuscriptstructure and organization

1. The manuscript should be in the standard scientific paper format with abstract,
introduction, materials and methods, results and discussions, summary and references. The
abstract should be informative, with emphasis on results and conclusion.

2. Title: the title of the paper should be informative, concise and representing contents of the
paper.

3. Author (s) name (s) should include name and last name of every author and their complete
addresses. It is necessary for the corresponding author to provide e- mail address.

4. Abstract: preferably less than 300 words and should state concisely the main objectives of the
paper, brief description of methods used, main findings and conclusion.

www.crtean.org.tn




October 2016 Journal of Science space Technologies

A court Specialized regional scientific journal issued by CRTEAN in collaboration with the FASRC

5. Keywords: Alist of 3-5 key words from the manuscript must be applied. Key words should
include the topic investigated, and special techniques used.

6. Arabic abstract: Authors are requested to prepare an extract Arabic translation of the abstract,
which will appear at the top of the article. However, for non-Arabic authors, the translation will
be done by the journal editorial board.

7. Introduction: Should emphasize the importance of research, present related literature and give
enough information to understand the hypothesis of the author (s); it ends with a paragraph
including the objectives of the research.

8. Materials and methods: should be clear and informative, to allow other researchers to repeat the
method and obtain the same results.

9. Results and discussion: obtained results and analysis should be ina clear and concise
presentation, supported by tables and figures. It should contain corresponding statistical
analyses and report from other authors.

10. Conclusion: should be redacted according to the research objectives and results. It should be in
clear terms, without abbreviations, acronyms or references.

11. Acknowledgements: if any, this section should be located before references; expressing
gratitude to institutions, laboratories and people who supported specially all or part of the
research.

12. References: References should be cited chronologically in the text by author (s) and date, e.g.
(Aliand Hadi, (2000); Mustafaetal., (2005) and Gad (2010), and are not numbered. The total
number of references mentioned should not exceed 20 references, at least halve of them should
not be more than 10 years date.

® Submission of manuscripts:
Three copies of research articles, as well as a soft copy must be submitted to the Editor- in- Chief,
18, Rue Moussa Ibn Noussair, ElImanzah V, Tunis- Tunisie, or to email: dg.crtean@crtean.int.tn.

® Reprints:
Authors are entitled to 2 reprints free of charge.

® Subscription:
For member States:
20 $forindividuals
40 $for institutions or organizations
For non-member States:
25 $forindividuals
50 $ for institutions and organizations.

www.crtean.org.tn




October 2016 Journal of Science space Technologies

A court Specialized regional scientific journal issued by CRTEAN in collaboration with the FASRC

Editorial

Dear researchers, readers and those who are interested in space science and applications, we are
glad to present, with all sincerity and dedication, the second edition of the scientific journal issued
by the Regional Center for Remote Sensing of the North African States in collaboration with the

Federation of Arab Scientific Research Councils.

Our objective is to introduce this science and to encourage published researches and scientific
articles, especially as regards the applications of Remote Sensing Systems, their relationship with
the environment and their impact on development projects in the countries of the region.

In addition, the aim is to achieve the objectives of the two regional institutions in their effortsto
assist and support researchers and those interested in the dissemination of researches and articles in
various scientific related areas.

The editorial board, as it presents the second edition of this magazine “Journal of Science Space
Technologies”, looks for you indulgence for any errors or mistakes made beyond of its control. We
hope that our efforts reachyour satisfaction and help you fulfill at least one of your objectives.

Till we meet again in the third edition and in a new version of this magazine, we are very grateful if
you could help us with advice and guidance and provide us with scientific researches to be
published in this magazine, which is the only one at the level of the Arab world that publishes in
three languages English, Arabic and French.

Godbless us.

Dr. El Hadi Gashut
Chief Editor
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Determining the most critical temporal distribution of the design
Storms in Suez Gulf region

By: Ahmed Adel Ahmed Saleh
Water Resources Research Institute, National Water Research Centre building
El-Qanater El-Khairiya- Egypt. http://www.wrri.org.eg
e-mail: Norahmedl@gmail.com

Abstract

Determining the main characteristics of design storms in the study area is the first break in building
flash flood risk assessment system. Both of total expected rainfall depth and its Temporal
distribution over the run-in period (Hyetograph) are the main components represent the design
storm. The gages that used to measure rainy storms are either of type “total daily” that measure only
the total depth if rainfall occurred on every day, or off Continuously measuring type that provides an
accumulative rainfall value or charts with small interval (i.e., six minutes). The second type is the
most useful to study the temporal The distribution of the storms in the location, but unfortunately
gages of that type are more costly and need more sophisticated operation and hence it sis less in
number in the study area. Therefore, it is common to assume certain synthetic hyetographs in the
hydrological studies, but this assumption requires some studies to assure it, which is the goal of this
chapter. To demonstrate work done to achieve this goal (i.e., checking if the commonly applied
Synthetic hyetograph in the study area, helping in predicting the most critical flash flood). The
industrial area of “Al-Ain Al-Sokhna” was selected for flood risk assessment in this study, but due
to the high complexity of the watershed systems on its upstream (i.e., eleven watersheds are
intersected at that area), so a very close and has similar soil characteristics Watershed “Araba” was
selected in this chapter to analyses the hyetograph characteristics in this area. The next paragraph
reviews many literature that critique the concept of depending only on synthetic hytographs
without assuringits compatibility with local climate. After that, a brief description of the most
relevant criteria of the study area such as the location topography and soil characteristics. Then, a
description of the collecting and analyzing rainfall data to prepare the inputs for the hydrological
model. After that, a section to present the numerical rainfall-runoff model and tools used to build it.
Following section express the resultant hydrographs and present a comparison among them.
Finally, the results are discussed to develop a conclusion about the research goal.

Introduction

Accurate estimation of hyetographs of the design storms is an essential requirement for predicting
peak discharge of flash floods, and hence designs many hydraulic structures such as culverts and
drains channels. These hyetographs are usually determined using observed (chosen among
historically recorded rainfall events) or synthetic storms such as rectangular, triangle, etc. [1,2]. In
addition, acommon group of synthetic hyetographs is generated based on long historical records all
over the United States. These generated hyetographs (SCS) were developed by the U.S. Dependent
of Agriculture, Soil Conservation Service (now called the National Resources Conservation
Service-NRCS). This class of hyetographs represents storms of 24 hours duration that mainly
exists in the USA,; furthermore, these hyetographs are also accepted worldwide. [3,4]. Suitability of
SCS synthetic hydrograph to represent flash floods in Saudi Arabia is discussed in Asaad [5],
Awadallah and Younan [6], and Elfeki etal. [7].

www.crtean.org.tn
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They found that SCS is not suitable for that environment and some modifications are suggested in
this literature to generate more reliable peak discharge. Assad [5] concluded the need to modify
SCS for the short storms in Saudi Arabia. (Awadallah and Younan [6] Suggested and tested some
modification to the shape of the SCS synthetic hyetograph, they found the results are more suitable
to estimate the most dangerous flood peak flow. Also, Terranova and laquinta [8] used a large
amount of rain data to modify Huff's standard hyetographs to local conditions in Calabria, Italy. [3]
Applied many synthetic storms on the Upper Thames River basin, England. They determined the
storm duration limitation for each hyetograph. Their conclusion limited applying SCS 24-hours for
only short and intense storms. Similar efforts were done by in [9] to check the suitability of SCS
synthetic hyetographs in Texas and found that SCS doesn't fit there. They found that observed
storms produce more useful hydrographs than synthetic ones. Alfieri et al., [10] compared the
succession of different synthetic hyetographs to produce design floods. The application is ideal
river basin in Italy. They found rectangular hyetograph underestimate flood's peak. A trial to
develop a synthetic hyetograph with a triangular shape for central Tunisia was made by [11], good
flood estimation was observed for storms with a duration between 2 and 4 hours. All these literature
forms the goal of this study to be checking the suitability of applying the SCS-hyetographs to
Arabian arid regions . And suggest any modification on the SCS to help finding the characteristics if
the hydrograph if the design storm.

Description of Study area:

The selected watershed falls in the north of the Red Sea Mountains and face flash Floods which
occur frequently. The Araba's watershed falls from the west to the east covering an area of about
4200 km2.. The elevation falls between 1500m a.s.l. and zero at Suez gulf shore. The mountainous
and high altitude areas are of low permeability while the low flat areas have high infiltration rates.
Catchment has steep rocky mountains down to flat sandy lands. Its mainstream finally intersects
with several main roads. The watershed is almost arid with no agricultural activities and very
limited urbanizatic

www.crtean.org.tn
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In regards to achieve the goals of this study, it is necessary to collect rainfall data from two different
types of gages (i.e., the total daily and the continuously recording gages). The total daily rainfall
data were collected from the stations that have the longest valid records, which is necessary to do
the frequency analysis of extreme events. While the continuously recording data was found in only
one station in the region, so it was used to understand the temporal pattern of storms occurred in the
region.

Drawing the Thiessen Polygons for the total daily gages determines the gages affecting on the
watershed and area it affecting on and hence its relative weights, Figure 3. Itis found that three total
daily rainfall gages (Suez, Abu Redis, and Bani Suef) are the most close and influencing on the
catchment. The temporal extend of data availability of these the stations are 101 years are recorded
in Suez station, that number reduces to 30 years for Abu Redis, 46 years Bani Suef and 23 Sidr)
respectively. The percentage of watershed area that affected by each of the total daily rain gages are
(42 %Abu Redis, 41% Bani Suef and 17% by Suez). To make the best use of the available data,
design rainfall depth with a probability of exceedance of 1% were estimated using the total daily
rain stations (Table 1). In addition, analysing storm pattern is done using Sidr station.

Tubdd | Adal dard Seclabilfy st ifare &f Fodh JTAGOgE i LONS! Fassfall Lt

Abu Redis Bani Suel Suer
Diata recorded [Years) 30 46 101
Area affected by the station (% of 42 a1 17
Araba’s watershed)

OTE FNTE BUTE EFNTE IOTE B NNTE

JUUE  NWTE  XFOUE

Figare | L ovation map af iee bl aree “Weadl Arsde™ m (gyers feiiern DeaerT oo Phe maam itreave of the
arpa i addite b avidabie ram pouges of Non-Recordivg (red spuari | and Becordng (e cevie) Fypes
Sourer: 1]

Predicting the total depth of the design storm is done using statistical frequency analysis of the
extreme rainfall events. The used tool in this study is the HYFRAN-PLUS tool that uses the highest
rainfall records of each year to do a number of useful calculations. It check number of fitting
distributions such as (Exponential, Gamma, Gumbel, Lognormal, Weibull ...), determines the most
suitable distributions, apply frequency analysis rules to predict the depth of the design storm. Italso
generates the general statistical description parameters such as (minimum, maximum, average,
etc.) inaddition to some other statistical analysis functionality.
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The results produced by HYFRAN are summarized in Error! Reference source not found..
HYFRAN found that LN3 is the most suitable fitting distribution to Bani Swif and Suez while LN2
is the most relevant to Abo Redis station. For the one hundred years return period, the total depth of
the design storm in abo-redis, baniswif, and Suez canals are 60, 25, and 41mm respectively.
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In addition to estimating the total depth of near stations, this paragraph shows the analysis of the
detailed historical records of storms measured at Sidr station to find out the temporal
characteristics of heavy storms in this region. To count the number of storms in the data period, from
the beginning of 1990 tell the end 2013, it is assumed that one full day is the minimum temporal
space that separates two storms. Hence, it is found that 116 storms occurred in this period as shown
in Figure5-A. All over this period, there are three storms higher than 30mm of total rain. These three
storms were analyzed here as representative of the heavy storms in the region.

The first among the three storms occurred on the 22" , of March 1991 as shown in Figure5-B.
thestorm started at 3 A.M. and stayed for almost one day. In that storm, about 37.2mm werefallen
through two high intensive periods that separated by long period of steadiness. Thesecond storm
(Figure5-C) were in 11 of March 1994, it started at 9 A.M. and stayed foralmost 11 hours. About
28mm were fallen gradually for 3.5 hours, then it fell down rapidlyfor 2.5 hours, then for four hours,
it felt down slightly; at the end of the storm, about ten mm felt down within an hour. The third storm
was in 4 of February,2004, at 9:30 p.m. theraining started and lasted for 21 hours of a total of about
32mm (Figure5-D). The rain had a very high intensity for 4.5 hours, and then it continued as
repetitive periods of low and high rates of rainfall.

www.crtean.org.tn
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In addition, to the selected historical storms, the temporal distributions according to a number of
synthetic hyetographs are used to be compared with the actual storms. The selected synthetic
hyetographs in this study are the uniform rainfall distribution and the four different S-shaped
distribution provided by the United States Department of Agriculture (USDA) Soil Conservation
Service (SCS) after analyzing a huge amount of data of storms occurred all over the united states.
The developer of SCS found that there are four general pattern of the temporal distributions of
rainfall in the United Stated. Hence, they described these patterns on a form of four 24-hours
accumulative curves (SCS-I, SCS-Ia, SCS-11, and SCSIII) [4].

Totsl Rain (mm) ::: 22 March 1991
1| e 1EO] W
] o (8
Ml B =l "':
L
"
"
i
M
1]
171
I JL "
a’ & o ad & e
& & & &
& # # # & B
==sSdnAsRAFEsaziczsUE RS R Ol . = n o n
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Figure 5 Cumuiated hyetogrophs of the heawviest fwo storms were recorded close to the study area: [A) {8)
Storm of 1991. (C) 11 hours, 28 mm storm occurred on 11 March 1994, (D) 20 hours, 32 mm on 4 February 2004,
source: [12]

In regards to having a clearer view on the differences among all the compared hyetographs, shows
the normalized cumulative curves of all of them. The x-axis represents a 24 hours, and the y-axis
represents the cumulative change from zero to a hundred percent. The hyetographs of historical
storms are represented by solid lines, while synthetic hyetographs are represented by dashed lines.
The visual comparing among all these curves shows wide differences in the temporal distributions,
these differences are very clear at the start of each storm, where all synthetic storms assume
gradually raise of rain falling and most of the storms' water falls in its middle. On the contrary, the
actually measured storms have high intensity rain falling at the beginning and steady situation
occurs at the middle of storm then another period of high rainfall intensity.
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Figure 6 Normalired occumulative hyetographs curves that used in this study: Measured hyetogrophs of the 1991,
1994 and 2004 storms {solid lines); ond synthetic occumulative hyetographs of SC5-1, SC5-4a, SCS-H, SCS-H1 and
uniform (dotted lines).

Developing a rainfall-runoff model

The Watershed Modeling System (WMS) [13] is utilized here to simulate rainfall-runoff of the
selected case study “Wadi Araba”. The topographic data wre identified using the SRTM DEM of
90m spatial resolution, and then, WMS delineated the basin and calculated its attributes. In
addition, soil and land use maps were read by WMS that calculated the composite curve number of
63. Then, among the eight different hydrological models available within WMS, the HEC-HMS
was applied to subtract rain losses and predict flood hydrograph. HEC- HMS applied the SCS
method that estimates peak flow by the equation:

P-025)°
Q—[ 5)

T (P+0.85)
Using WMS user is able to insert all required inputs (i.e., topographic, land-use, soil, and
meteorological data). Hence, the WMS generates all input files required to operate a hydrological
rainfall-runoff model using the HEC-HMS.

Equation 1

- « @Em

T —— = — LI LE]

Figure 7 the hydrological moode! was built in WMS [left) theen it was exported to be run in HEC-HMS (right)
Www.crtean.org.tn
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The same hydrological model was run many several times in HEC-HMS by changing only the time-
series storm details. The model generates the resultant hydrograph for each run and hence it is
possible to compare the effect of changing the hyetograph on the resultant flash flood
characteristics. And therefore answer the research question (i.e., how accurate is it to assume that
all design storms in this region follow one of the synthetic hyetograph,

especially the SCS-11 7).

RESULTSAND DISCUSSION

The rainfall-runoff model was developed for the study and run for eight times, all watershed
characteristics and storm depth were the same for all these runs (one hundred years return period);
the only difference was the rainfall temporal pattern. The generated hydrographs (Figure8) are
compared according to its peak flow (as an indicator of flash flood damaging ability). Table 2
demonstrates the results in details. The first row shows the maximum flow discharge resultant of
each hyetograph, while the second row compares that value to the peak flow of the commonly
applied method (SCS-110 to find it if it satisfies the security condition. The results (Table 2) show
that the differences between estimated flood peaks generated by synthetic SCS-I1 hyetograph in
compared with the estimated using a temporal distribution similar to the storm of 1991 was about
seven percent; the other hyetographs caused less differences. Therefore, the differences do not
seem catastrophic errors in the calculations, however if it is needed to design structures in the flood
path, it is very important to consider that SCS-I1 like all other synthetic hyetographs could be
accessed.

400
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sCs-1) SCS5-ll Uniform

| ‘ ‘ ‘ ‘ | 2
0 I I | |
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8 3

8

-
L)
=]

Peak flow dicharge (m/s)
8

B

8
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Table 2 @ summary of results for oll model runs and o comarison among those w.r.t the stondard method

SC5-1 | SCS-la | SCS-Il | SCS-II | Uniform | 1991 | 1994 | 2004

Qp (m3/s) 336.2 | 329.3 | 347.5 | 353.2 | 352.0 | 369.5 | 337.4 | 3146
% difference vs SCS-1l | -3.3% | -5.2% | 0.0% | 1.6% | 1.3% | 6.3% | -2.9% | -9.5%
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CONCLUSIONSAND RECOMMENDATIONS:

SCS 24-hour synthetic hyetograph is generally accepted and widely applied in flood protection
studies in addition of being embedded in most of the all-hydrological modelling tools. They
usually yield good results for humid areas, however, for arid conditions SCS-1l 24 hours
hyetograph did not generate the most critical estimation of flash flood peaks. According to the
results, when it is required to design very important structures in flood path, or when the region has
frequent heavy storms (i.e., so the estimation difference could be of high value) it is advised to
depend on detailed records of heavy storms in the area. Then, do analysis similar to the one
presented here to find out the most critical flood discharge. But, for the areas where such detailed
data are not found, like most regions in the middle east, it is advised that the estimated peak
discharge should be increased by a factorof safety. That factor for the study area, according to this
study, could be reasonable considered a 10%, but this analysis should be repeated in different
regions to generate closer valuesto each zone.
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ABSTRACT

Desertification threatens an important part of Algerian arid areas. In these regions, rainfalls are the
main factor in climate characterization. By its inter-annual distribution, it impacts directly the
rangelands, through the soil humidity, the soil erosion, the phytomass availability, and the hydro
geological processes. Nevertheless, its global trend is not always easily perceived and remains
controversial. A previous paper studying the annual rainfall from the beginning of the century to
2004 showed that the Algerian south West suffered from severe drought while the Center and
Eastern counterpart seems to be spared from drought. Our work aims to update this study and to see
what about after a decade.

For comparison, the same stations will be studied. Two Saharan stations - El Oued and Touggourt ,
one Presaharan station , Biskra , and four other stations located in the High Plains , Djelfa, Saida,
Méchériaand El Bayadh. The Nonparametric Mann -Kendall statistical test was applied to detecta
hypothetical trend.

The results confirm the previous conclusions, but the statistics shows a weaker trend as previously.
No clear trend is observed in the Saharan and pre-Saharan. Those located in the South Oran show a
net drought, especially during the period 1980-2000 but the last rainy years provided some
counterweight to the last period. Drought is becoming increasingly larger as we reach the South-
west Algeria. These too fragmentary results could not be generalized and need to be confirmed by
further studies with a denser network of stations and, if possible, longer observation series

Key words: Rainfall, trend, Secular, arid zone, Algeria,

INTRODUCTION

Algeria is the most widespread country of Africa and has a major part of main desert of the world
called the Sahara. So, it is considered a mainly desert country, with a small and septentrional humid
zone, called the tell. The desertification occurs in the arid areas and the hyper arid represent the
final stage of desertification. Among the arid areas, desertification threatens especially the middle
part of the country between the two atlases, tellian and Saharan. In these regions, two factors could
strongly impact the rangelands, rainfall and overgrazing. We will examine in this paper, the
evolution of one of them, the rainfall, since the beginning of the century. Only few stations were
used, because there is a lack of data. By its inter-annual distribution, rainfall impacts directly the
rangelands, through the soil humidity, the soil erosion, the phytomass availability, and the hydro
geological processes.
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Aprevious paper studying the annual rainfall from the beginning of the century to 2004 [1] showed
that the Algerian South- West suffered from severe drought while the Center and Eastern
counterpart seems to be spared from drought. Our work aims to update this study and to see what
about after a decade. Other studies exist but the trend is not always easily perceived and remains
controversial, because they were punctual or spatially limited and above all limited in time [2-7].

By its inter-annual distribution, rainfall impacts directly the rangelands, through the soil humidity,
the soil erosion, the phytomass availability, and the hydro geological processes. A previous paper
studying the annual rainfall from the beginning of the century to 2004 [1] showed that the Algerian
South- West suffered from severe drought while the Center and Eastern counterpart seems to be
spared from drought. Our work aims to update this study and to see what about after a decade. Other
studies exist but the trend is not always easily perceived and remains controversial, because they
were punctual or spatially limited and above all limited in time [2-7].

For allowing comparison, the same stations will be studied. Two Saharan stations - EI Oued and
Touggourt , one Presaharan station , Biskra , and four other stations located in the High Plains ,
Djelfa, Saida, Méchériaand ElBayadh.

Trend analysis, with non parametric approach, will be applied to respond to this question.

MATERIALAND METHODS

The sets of data are provided by the National Meteorology Office (NMO). They are spread over 111
years for EI Oued and Touggourt (1913-2013), 100 years to El Bayadh, Biskra and Djelfa Saida
(1914-2013), 107 years Méchéria (1907-2013).

The location of these stations is represented in Figure 1.

Inaddition to the data collected from the NMO, we also used in some cases the work of the Centre of
Spanish hydrographic surveys (CEHE, 1967) which collates rainfall data from national weather
stations from all Mediterranean countries since the beginning of the century to 1960. The selection
of stations was made based on data availability.

The initial objective was to study representative stations in each bioclimatic (arid than average:
200-400 mm or pre-Saharan, less arid: 100-200 mm; and Saharan desert or <100 mm) and for each
major region, Western, Central and Eastern. The unavailability of data limited our choices.

Gaps in data exist within a single year (missing months) and for some years the data are non-
existent, particularly in the period 1958-1967. Some stations were not functional or had a random
operation. We verified the homogeneity of the series by double correlation method masses [8] and
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Figure 1. Localization of the climatic stations
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Climatic characteristics

The average annual rainfall calculated on the entire series, often exceeding the century, gives a
close average values to the Saharan stations of EI Oued and Touggourt (78.25 and 71.4 mm), while
in Presaharan station, Biskra, it reached 139.9 mm. Inter-annual variability is important. It is
measured by the coefficient of variation (CV), the quotient of the standard deviation by the average,
expressed as a percentage. CVs are substantially identical to El Oued and Touggourt, respectively
(48.3% and 50.1%) and we note a slightly higher value for Biskra (54.8%). Reports extreme (Max /
Min ratio) are between 12 and 24, reflecting the high variability of the data. These values are lower
than those found by some authors [10] on shorter series. As for the stations of the high plains, the
average is of 395.5 mm for Saida, 264.22 mm for Mecheria, 292.35 mm for El Bayadh, and 321.18
mm for Djelfa (Table 1).

The stations of the high plains, more septentrional obviously, have lower coefficients of variation
than those of pre-Saharan stations.

Their values are quite close between Saida (26.3%), Djelfa (27.36%) and El Bayadh (31.3%) and
are highest in Méchéria (41.7%). The latter two Presaharan stations have naturally higher
variability, with respectively 48.33 % for El Oued and 50.17 % for Touggourt.

Table 1. Main rainfall characteristics of the considered stations

SAIDA MECHERIA | KHEITER | BAYADH | DJELFA BISKRA ELOUED [TOUGGOURT
Mean 395.54 264.22| 198.03| 292.35| 321.18| 139.97 78.25 71.44
Ccv 26.31 41.77 42.78 31.33 27.36 54.83 48.33 20.17

Changes in rainfall will be appreciated at first by a graphic visualization of rainfall distributions by
years. We will analyze the graphs on original series and on smoothed ones generated by the
technique of moving averages. The period is 7 years. These averages smoothed reduce the
amplitude of inter-annual fluctuations and produce sharper curve trends. We have considered the
rainfalls of three eastern stations (Biskra, El Oued, Touggourt).

Visual analysis of the graphs for these stations shows no clearly discernible trend for the Saharan (
El Oued, Touggourt), Presaharan ( Biskra) , and central steppe station Djelfa (Figure 2, 3).
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It only shows alternating dry and wet periods of varying duration, not exceeding five years for
successive wet years, and up to eight successive exceptionally dry years. Sequences are usually less

than four years. Moving averages of annual
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Figure 3. Evolution of rainfall in the central stations

rainfalls show no clear trend (Figure 2 , 3).
Apart from the short interlude of 1990, the
smooth curve of Biskra (moving averages 7
years) does not exceed the average of almost 30
years. So there is a difference between the two
periods, the last showing and a deficit that
seems more important as the duration and the
intensity.

This deficit does not seem important enough
that the curve is maintained significantly and
durably below the median, which would be
concluded as aregressive trend.

The question is whether these deficits are
substantial enough for a statistical test to detect
a significant difference. The answer to this
question will be discussed later. The stations of
El Oued and Touggourt highlight alternating
phases without regular distribution. Periods of
dry years stand out clearly as those of 1999-
2003, 1983-1985, 1943-1946 and, to a lesser
extent, those of 1922-1925. These last two
periods overlap broadly described by Barkat
and Handoufe [11]. They are, in the first half of
the century, limited in time and followed by a
succession of wet years; then dry periods will
lengthen as we are moving towards the end of
the century.

The steppic stations of the south of Oran
(Mecheria, Bayadh; Figure 2C) also highlight a
difference between the two halves of the
century. The difference here is sharper and can
be perceived as moving averages are, in the last
three decades, consistently below the median
and average. The period 1943- 1946 deficit
turns in the three stations. This particularly dry
period remains in the collective memory as that
of misery and famine coinciding with the World
War Il (Figure 2A, 2B, 2C).

In the second half of the century, it appears from
the late 1970s to the late 1990s, a trend of net
sustainable drying in the western Algeria. This
supports the work of Meddi [12] found a breach
of stationarity from 1970. Initiated in the late
70s, the rainfall deficit is particularly marked
during the period 1980-1990. Since 1997
increased rainfall is noticeable, but it does not
yet reach the level of surpluses of the early
century and especially wet interlude is fairly
short [1]. The curve moving average then
decreases from 2000 to grow again.
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The year 2004 is distinguished by high rainfall
and extreme snowfall in all Maghreb countries,
even in coastal areas that are traditionally
lacking.

Regarding the South of Algiers, the evolution of
the average annual rainfall of Djelfa station is
shown in Figure 3. Itappears no clear trend.

In contrast, the curve display Djelfa alternating
wet and dry periods, but the surplus period
seems slightly higher in the second period. It is
thus difficult to see here any drying trend, and
statistical tests are necessary. It seems
nevertheless that the three decades surpluses
are smaller amplitude and especially shorter
compared to the beginning of the century. As we
are heading towards the east, the drying trend
seems less and less noticeable. The curves of the
western stations show by against a net drying
trend. The eastern Saharan stations like
Touggourt and EI Oued, or Pre-Saharan like
Biskra don't show also a clear trend. The
stations are not located in the same bioclimate.
Some of them are located in the upper arid
bioclimatic ( Saida ,El Bayadh, Djelfa) others in
amid-arid (Mecheria) , while the others belongs
to the desert climate (hyper Touggourt, El
Oued) or to the pre desert (Biskra). The data are
not entirely comparable, in which case the
differences might be attributable not to the
longitude effect (rainfall gradient western

A court Specialized regional scientific journal issued by CRTEAN in collaboration with the FASRC
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stations to the East stations) but that of the
latitude (Gradient of the northern to the
southern stations). Despite these constraints,
other authors found similar results [12]. Kadi
[13] shows that on average 50 to 60%
meteorological stations at the national level are
characterized by drought, which illustrate
spatial variability of rainfall between stations
and must nuance our conclusions.
Nevertheless, the fact that the Djelfa station is
located on the foothills of the Saharan Atlas as
are the other steppic stations tends to invalidate
the hypothesis of the north-south gradient and it
is well known that there is in North Africa a
gradient of rainfall increasing from the west to
the East [2, 5, and 6], but it doesn't imply
necessarily a link with dryness gradient.
Furthermore, a recent study on climate change
in Tunisia [14], found no secular trend of most
Tunisian stations and plead in favor to the
former hypothesis. Morocco, on the contrary,
seems particularly affected by the phenomenon
of drought, and saw the expansion of dry
farming years past twenty years [12, 15].
However, the limited number of stations does
not allow us to be assertive as to the existence of
adryness gradient from east to west, but Meddi
[12] finds the same results which argue to
promote the hypothesis of a drought trend,
which increases as one move westward.
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In conclusion, the drought of arid lands is all the more important as we head towards the west who
suffered a severe drought. For cons, the central and western regions of Algeria do not seem to be
affected by such significant drought.

Statistical Analysis

The provisional conclusions based upon the graphic visualization can only be validated by
statistical tests.

We use nonparametric tests. The parametric tests are more powerful but are sensible to the
normality of the distribution. The Non parametric tests are more robust, and not sensible to the non-
normality but even less powerful, this weakness disappear with long term series as present case.

The test used for the trend is non-parametric called the Mann-Kendall test (1945) which involves
calculating for each term in the series, the number of previous terms which are inferior to it. M
statistic is the sum of the numbers calculated in (Sneyers quoted Djellouli and Daget [5]).

In the case where there is no tendency, the average is equal to:

n(n-1)

E(m)=n———=

(m=n-",
and variance:

, _2n*+3n%-5n
s2=

72

The value M (denoted X) will be calculated on the

series studied and will be compared with E (M)
the statistics :

N X-EM)_s
S S

Where:

o is the standard deviation

E (m): average of the calculated series;
X: average of the recorded series;

N: following a standard normal law.

The difference between M and E (M) will be significant at the 95% safety threshold if N is
greater than 1.96 and highly significant at the 1% if N> 2.57.

Another comparison is possible with the p value. If the p value is inferior to 0.05 so the null
hypothesis is rejected (at 5 % risk threshold). The hypothesis is:

HO: There is no trend in the series (Null hypothesis)
Ha: There is a trend in the series
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Since the calculated p-value is below the level of alpha = 0.05 significance,
one must reject the null hypothesis HO, and retain the alternative hypothesis Ha.

The continuity correction was applied.
Ex-aequo were detected and the appropriate corrections were applied.

The autocorrelation was taken into account with Hamed and Rao method.
The tests were run with XLSTAT (2014).

Table 2. Results of the Man-Kendall Tests

p-value
5 Var|5) N (bilate rale) Hb: Null Hypothesis
SAIDA -880.00| 109416.00| -2.67 0.01| rejected
MECHERIA -7598.00 9981333 -242 0.01| rejected
BAYADH -440.00 57933.33| -1.33 0.07| accepted
DUELFA 13.00| 109417.00| 0.04 0.97 | accepted
BISKRA -302.00| 112746.00| -0.92 0.37| accepted
ELOUED -253.00 64651.00| -0.77 0.32| accepted
TOUGGOURT -454.00 69416.67 -1.50 0.06| accepled

The results (Table 2) confirm those made by visual analysis and are globally in according with those
obtained in 2007 ( Hirche et al , 2007). We have found no trend for Eastern (Biskra) and Central
(Djelfa) stations. However, for the Western stations, if Mecheria and Saida, shows a trend at the 5%
threshold risk, EI Bayadh by against shows no tendency. The main difference with 2007 is since this
date, the rainfall is globally increasing and the consequence is that the drying trend is less clear. If
we consider the threshold risk of 1%, no station shows a tendency to drought and it is the main
difference with the previous work of 2007.

We compared in table 3 the differences between the N values obtained in 2007, to its homolog of
2014. Itappears thatthe N values of 2014 (table 3) are generally lower than those computed in 2004
excepted for Saharan stations, which seem to have aslight dryer period (EI Oued and Touggourt).

Table 3. Comparison between the N values of 2004 and 2014.

N (2014) N (2004) %
SAIDA 2.67 3.6 -25,83
MECHERIA 2.42 2.44 -0,82
BAYADH 1.33 2.39 -55,52
DJELFA 0.04 0.79 -94,94
BISKRA 0.92 1.07 -14,02
EL QUED 0.77 0.75 2,67
TOUGGOURT 1.50 1.28 17,19
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It is interesting to note that most studies on research trends in Algeria and prior to the end of the
1980s betrayed any drying trend [7], but a breaking stationary was observed since 1970 [16],
Previous studies in 2005 [13], however, have shown that the western region seems to be more
affected by drought [17,18], .

Benabadji and Bouazza [19] through the analysis of ombro-thermic diagrams come to the same
conclusion by indirectly observing a lengthening of the dry period. Algeria is involved in the
ROSELT observatories and field observations of last year's confirm the huge drought at the
eighties. Canopies rarely exceed 15% and as a species like Atractylis serratuloides and Salsola
vermiculata dominates the landscape by replacing the original formations. But, recently, the
rainfall increases, and it impacts positively the landscapes. Biodiversity, biomass and vegetation
cover are slightly higher, but the difference seems not to be significant for considering that we could
consider a desertification in reverse. Due to the limited number of stations, we must remain cautious
about the final conclusion

Further studies are desirable to confirm or infirm (refute) these preliminary results.

Conclusion

We studied the evolution of rainfall in some steppe stations representative of the high plains (1),
pre-Saharan (2) and Saharan regions (3). Graphical analyses were complemented by statistical
analysis with nonparametric trend tests. At the threshold risk of 5% we find that the Saharan stations
(El Oued, Touggourt) and presaharic (Biskra) show no proven trend. It is the same for Djelfa
representative of South Algiers (Central part of the country). However, two of the western stations
located inthe high plains reveal a clear climatic deterioration.

These last stations are representative of the most widespread rangelands of Algeria and represent
typical Alfa, Esparto and sagebrush formations. It indicates the extent of the problem. We have to be
aware that a few numbers of stations represents a serious limit to our study. Nevertheless, it seems
that several studies converge with our conclusions which comfort our results and compensate
somewhat the above-listed disadvantages.
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Priority Areas for Action for the implementation
of Multi-lateral Agreements (MEAS) in North Africa States.

By: Mustafa Mohamed Elhag

ABSTRACT: Multilateral Environmental Agreements (MEAS) have proven to be powerful tools
for tackling environmental problems. They have received special attention from the international
community and became common agenda in all environmental forums. GEOMATICS has been
used since 1969 in data acquisition, processing and presentation in different formats in the field of
earth mapping. It has been frequently used in the fields of land use planning, environmental
management, infrastructure and hydro informatics with view to achieving sustainable
development.

Hotenvironmental issues in North Africa States, as well as the rest of Arab World include:

- Aridity which increases vulnerability to drought and desertification

- Water scarcity and water poverty

- Mismanagement of resources which leads to land degradation and consequent climate
change.

The above hot environmental issues suggest focus on two priority MEAs: UNCCD

&UNFCCC. BothAgreements depend on foundation of science, analysisand monitoring.

Geomatic , or Geospatial technology , isan indispensable tool in desertification,

monitoring,control, and mitigation of drought impacts through effective actions that may help

desertification control,improve land productivity and improvelivelihoods.

» The Regional Center for Remote Sensing of North Africa States, in collaboration with
similar institutes, is recommended to take lead in establishing and/or strengthening
geospatial centers for monitoring areas prone to desertification and climate change
(drought). The multi-concept of remote sensing should be fully employed in assessment
and mapping of desertification (status, rate, inherent risk, and future hazard.) Consistent
with Article V of UNFCCC; the Regional Center together with interested bodies can
develop a central platform and network of scientific data for sharing and collation of
information on climate change. It can be safely said such collaboration and Coordination
of work in the two selected priority key areas would prevent dangerous
anthropogenic interference with the climate system.
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Priority Action Areas for Action for the implementation of Multi-lateral Agreements
1. Introduction

The Arab World extends from the Atlantic coast (Morocco, Mauritania) in the West to the Arab Gulf
in the East and occupies an area of 14 millionkm?; ofwhich 3.4%are farmlands (crops, orchards,
vegetables, etc.), 18.8% arerangelands, and10% areforests and woodlands. This means that the
total productive lands (4.1 million km2) represent just over 30% of the total area, while the
remaining territory is very arid. Land resources in the Arab region face three main issues: aridity,
recurrent drought, and desertification. Extremely arid, arid, semi-arid and dry sub-humid areas
cover about 90% of the Arab Region and are characterized by great variability in both seasonal and
annual precipitation, which is the most important climatic feature of the dryland ecosystems.
Unreliable rainfall Aridity relates to shortage in water resources: water income less the expenditure.
Drought, arecurrent feature of rainfall in the world's dry lands, means that available water resources

are less thanthe average. It may be manifested as:
Rainfall less than average,
River flow less than average,
Groundwater resources depleted (potential evapotranspiration)

Management of drought is comparable to management of other natural hazards, and comprisesthree
principal elements: a system of early warning, a system of societal preparedness, and anenabling
system that provides support and assistanceto imperiled societies.

The GEO 4 Report (UNEP, 2007) addresses thestate of water resources in the region: The per capita
share of available water resourcesper year decreased from 1,700 m®in 1985 to 907m*in 2005, and is
expected to decrease further to420 m’by 2050, ( Kassas,2008).

Overexploitation of groundwater resources,which are mostly fossil (non-renewable), posesfurther
threats to the water resources issues atpresent and in the future.Exposure of surface and
underground water topollution from industrial, agricultural anddomestic sources, and especially
from new urban centers, is a hazard that threatens water sourcesand human health. From these
comments, which may be repeated forthe western section of the Arab region, it is evidentthat issues
of freshwater (development of resources,protection against pollution, rational use of its
limitedresources); set one of the clear priorities for theArab region. National and regional capacities
infields of science, technology and management toaddress such issues should be mobilized to guide
water resources management in the region.

2. Desertification inthe Arab Region

Desertification as defined in the UN Convention to Combat Desertification is “land degradation in
arid, semi-arid and dry sub-humid areas resulting from various factors, including climatic variation
and human activities.” Land is defined as “the terrestrial bio-productive system that comprises soil,
vegetation, other biota, and the ecological and hydrological processes that operate within the
system.” Land degradation is defined as “reduction or loss, in arid, semi-arid and dry sub-humid
areas, of the biological or economic productivity and complexity of rain fed cropland, irrigated
cropland or range, pasture, forest and woodlands resulting from land uses or from a process or
combination of processes, including processes arising from human activities and habitation
patterns.”
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Most of the territories of the Arab region fallwithin the boundaries of arid lands, where
landdegradation, primarily desertification, reduces productivityabilities to produce. Although
modernization of observational facilities - using satellite imagery and computers to analyze data-
are widely used at present; there are still many uncertaintiesat the global, regional and national
levels on the causes, the extent and the seriousness of desertification. Available information
indicates that most of the land in the Arab Region are either desertified or vulnerable to
desertification thus affecting food security and development in the region. Productive lands(about
36 million ha.), include: irrigatedfarmlands, rain fed farmlands, and rangelands. Estimates of the
total degraded lands in the region amount to 67%, comparedwith a world overage of 47% and the
total losses due to desertification amount to $5 billion.

Arab countries established science institutions capable of addressing issues of arid lands, dealing
with conservation and development of natural resources; ACSAD (Damascus) and ICARDA
(Aleppo) are two of these regional institutions. The Council of Arab Ministers of Environment set
the issues of dry lands amongthe priorities of its agenda and established a workforce of experts to set
frameworks of regional programs of collaborative actions, yet efforts are still short of what would
setback menaces of land degradation. Moreresources (financial, manpower, etc.) need to
bemobilized in this area. According to “Abahussain,(2002)”, the cost to rehabilitate desertified and
moderately degraded dry lands in the Arab world needs to be assessed for all Arab countries. Such
assessment is crucial to national development plans and should be based on the verified data on the
present status of desertification, loss of land, biodiversity, economic revenues of differentactivities
on desertified areas and loss of job opportunities. The urgency of suchassessments is accentuated by
the following factors:

» The time for action is running out as desertification expands threatening newareas in
each Arab country and, while combating desertification measurestend to be long-
term and time consuming.

» The cost of such actions escalates from year to year, as the areas affectedincrease
annually; the magnitude of damage grows, and prices of rehabilitationmeasures rise,
sometimes to prohibitive levels.

» Off-site and social costs of desertification continue to increase.

» Other environmental and economic problems are competing and may distractthe
attention of decision-makers and donor organizations at regional andinternational
levels.

> If the process of desertification is not arrested soon, food shortage in theregion will
increase dramatically, as well as the cost of food imports.
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3. biodiversity

The most apparent and visible manifestation of desertification is degradation of vegetation (plant
cover) and its insufficiency to protect soil against erosion; subsequently its productivity fails to
provide fodder in rangelands or crops in farmlands. Loss of plant cover entails loss of animal life.
Thisdegradation has another aspect: loss of biodiversity, that is, loss of elements of plants and
animals that fail to withstand habitat deterioration (desertification).

4. Multilateral Environmental Agreements(MEAS)

Today there are over 500 international treaties and other agreements related to the environment, of
which over 320 are regional. Nearly, 60 percent date from 1972, the year of Stockholm conference,
to the present. Since 1972, there has been acceleration in MEASs, over 300 agreements were
negotiated.

4.1 MEAs are divided into three categories;

(a) Core environmental conventions and related agreements of global significance whose
negotiation, development and/or activities have been associated with UNEPs work, which is
further reflected in a number of governing council decision dating back to the establishment of
UNEP.

(b) Global conventions relevant to the environment.

(c) Others, largely restricted by scope and geographic range.

The core environmental conventions and related international agreements are basically divided into
five clusters: the biodiversity-related conventions, the atmosphere conventions, the land
conventions, the chemicals and hazardous wastes conventions, and the regional seas conventions
and related agreements. The objective and priorities of MEAs vary significantly from one
agreement to another, even within a cluster. The common aspects, including the sustainable
development, focus of the three Rio conventions (CBD, UNCCD, and UNFCCCO), the sustainable
use in natural resources and the environment, or the protection of the environment in such a way as
to ensure its sustainable use. None of the core environmental agreements is exclusively oriented to
the protection and conservation.
Multilateral Environmental Agreements (MEAS) have proven to be powerful tools for attacking
environmental problems. The most important MEAs are:
v/ CDB: Conventionon Biological Diversity
v" CIRES:Convention on International Trade in Endangered Species of Wild Fauna and
Flora.
v CMS:Convention on the Conservation of Migratory Species of Wild Animals
v Basel:Basel convention on the trans-border movements of hazardous wastes and their
disposal.
v Ozone: Vienna convention for the protection of the ozone layers and Montreal protocol on
substances that delete ozone layer.
v" UNFCCC: United Nations frameworks convention on climate change.
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v UNCCD: united national convention to combat desertification in those countries
experiencing serious drought and/or desertification particularly on Africa.

Given the different stages of implementation of the core MEAS, there are crosscutting priorities of a
functional nature, such as strengthening of the capacities member states to meet their obligations or
responsibilities under these agreements, enhancing membership of governments, public education
and awareness, strengthened scientific basis for decision-making, and strengthened regional and
international partnerships.

Desertification is a serious environmental problem confronting the Arab Region. Climate Change is
also a serious threat to Arab Region. As climate change may increase desertification hazard in the
region, adaptive strategies to manage the risk of climate change and scourge of desertification are
badly needed. These strategies should be based on database, exchange of knowledge and regional
cooperation. This may require systematic data collection at regional level, sharing of cross-
sectorial knowledge and developing national and regional institutions focusing on climate change
and desertification.

Reviewing the status of environment in North Africa States and their vulnerability to negative
impacts of climate change and desertification, it is proposed that UNFCCD and UNCCD be the
Priority areas for action for the implementation of Multilateral Environmental Agreements (MEAS)
inthe NAS.

* TheUNFCCC

The UNFCCC sets an overall framework to catalyze adaptation efforts through this integrated
and cross-cutting set of actions, which take into consideration current climate variability and
future climate change. These actions should be linked to national and sectorial policies and
objectives, as well as environmental objectives of other Multilateral Environmental
Agreements. Bilateral, multilateral and regional collaboration must be included both in terms
of assessment and implementation of adaptation measures.

* TheUNCCD

The United Nations Convention to Combat Desertification in Those Countries Experiencing
Serious Drought and/or Desertification, Particularly in Africa (UNCCD) is a Convention to
combat desertification and mitigate the effects of drought through national action programs
that incorporate long-term strategies supported by international cooperation and partnership
arrangements+

5. Geomatics

Geomatics is the discipline of gathering, storing, processing, and delivering geographic
information, or spatially referenced information. It includes the tools and techniques used in land
surveying, remote sensing, cartography, geographic information systems (GIS), global navigation
satellite systems photogrammetry, geography and related forms of earth mapping. A geospatial
network is a network of collaborating resources for sharing and coordinating geographical data, and
data tied to geographical references.

Geomatics is abranch of geography that has emerged since the quantitative revolution in geography
in the mid-1950s. Geomatics involves the use of traditional spatial techniques used in cartography
and topography and their application to computers. Geomatics has become a widespread field with
many other disciplines, using techniques such as GIS and remote sensing.
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5.1. Geographic information system:

Geographic Information Systems (GIS) deal with the storage of information about the Earth for
automatic retrieval by a computer, in an accurate manner appropriate to the information's purpose.
In addition to all of the other sub disciplines of geography, GIS specialists must understand
computer science and database systems. GIS has revolutionized the field of cartography: nearly all
mapmaking is now done with the assistance of some form of GIS software. GIS also refers to the
science of using GIS software and GIS techniques to represent, analyze, and predict the spatial
relationships. Inthis context, GIS stands for Geographic Information Science.

5.2.Remote sensing

Remote sensing is the science of obtaining information about Earth features from measurements
made at a distance. Remotely sensed data comes in many forms, such as satellite imagery, aerial
photography, and data obtained from hand-held sensors. Geographers increasingly use remotely
sensed data to obtain information about the Earth's land surface, ocean, and atmosphere, because it:

* Supplies objective information at a variety of spatial scales (local to global).

* Providesasynoptic view of the area of interest.

* Allows accessto distantand inaccessible sites.

* Provides spectral information outside the visible portion of the electromagnetic spectrum.

* Facilitates studies of how features/areas change over time. Remotely sensed data may be
analyzed either independently of, or in conjunction with other digital data layers (e.g., ina
Geographic Information System).

6. Role of Regional Center for RemoteSensing of North African States (C.R. T.E.A.N.)
Despite the fact that Arab countries do not significantly contribute to Global Warming, they will
disproportionately be affected by climate change. Global warming is expected to have tremendous
impact on various sectors in NAC countries. This will be reflected mainly on water resource and
supplies, agriculture and natural resources, biodiversity, health (vector and epidemic diseases), and
environmental problems including drought, floods, desertification, and food insecurity. To mitigate
the impacts of global warming, NAS countries need:

% Regional integration with minimum border control

+«» Monitoring system

«+ Environmentallmpact Assessment (EIA)

+«+ Environmentallnformation System (EIS)

+¢+ Joint policy towards confronting climatic challenges.
CRTEAN should serve as a focal point and a lead agency, mandated to promote dialogue among
stakeholders (NAS), define objectives, policies, and guidelines relevant to the following tasks:

* Serve as a platform for involving policy makers responsible for all technical and operational

aspects of environment, to be incorporated in the strategic planning
* Facilitate networking
* Increase awareness on the environment.
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6.1NEED FORANEIS

Policies relating to environment and development will have no effect unless there are effective
institutions responsible for relaying information to all stakeholders. CRTEAN shouldseek to
stimulate an effective creation of ENVIROMENTAL INFORMATION (geo-information)System,
(EIS) to enhance socio-economic development, through the dissemination of geo-information
products, provision of services and capacity building.

6.2. Specific objectives of the system will be to:

* Promote geo-informationas a critical element in the exploitation of natural and
environmental resources for sustainable socio-economic development;

e Promote practices which reduce the transaction costs involved in the use of information,
including improved availability and access, the use of common standard and the removal
of administrative and legal constraints;

e Serveasapool of expertise, technical resources and knowledge base for assisting NAS and
civil society to meet their priority needs for information on their environment.

* Facilitate the exchange of information and enhance the use of techniques and processes in
policy analysis and decision-support.

7.ENVIROMENTALINFORMATIONSYSTEM (EIS)
7.1.concept:

The concept of EIS is a network-based institutional framework, supported by geo-information
technology, within a supportive data policy setting. EIS can be defined as “a coordination of
actions aiming at allowing for a spread use of agricultural information in decision making in the
framework of sustainable development™. Its main functions are to serve as a platform for involving
policy makers in the EIS process and to be responsible for all technical and operational aspects of
EIS development. Itentails:

<+ Data/information policies.
An institutional framework/ a network.

< Spatial data management facilities, which are considered essential for making
environmental information system accessible and easily used by individuals and
decision/policy makers.
7.2 What we needed?
+ Anational policy towards information and information management.

More information on data sources and their relevant content.

Updating of existing information and filling gaps.

Scaling up ICT/ICM facilities and activities of institutions.

Strengthening training and capacity building activities.

Linkage, networking, and coordination among stakeholders.

Adoption of standards for software/hardware to facilitate networking and information
exchange.
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8. Responsibilitiesof CRTEAN
1. The focal point (CRTEAN), as a lead agency, should be mandated to promote dialogue
among stakeholders, define objectives, policies, guidelines and procedures for ensuring the
compatibility of data sets relevant to environment and development. CRTEAN should be
linked with collaborating remote sensing centers, called Collaborating Centers in all member
States.
2. ldentification of fundamental and core data sets and their integration into spatial context
(GIS). The Focus will be on standardization, uniformity, consistency and accuracy. The core
datasets should include , among others, topographic spatial databases, land use /land cover,
socio-economic datasets, soil, vegetation, geological, meteorological datasets, censuses,
administrative records.... etc.

3. Data acquisition from all available sources, e.g. field measurements, aerial photos and
remote sensing images. GEOMATICS is essential in this process.

4. Creation of new derived information through the integration and analysis of different
datasets.

5. Networking and coordination between stakeholders specifically the information providers
could be achieved through partnership.

9. Responsibilities of the collaborating centers

1. Establishment of linkages with all information sources, and creation of data bank on
selected subjectareaassigned.

2. ldentification of information gaps.
3. Mostimportantly serve as interface for the users on the assigned subjects.

10. Advisory Councils

At the level of the focal point as well as the collaborating centers, it is proposed to have a public
advisory council composed of concerned stakeholders. Its main functions are to serve as a platform
for involving policy makers in the EIS process and to be responsible for all technical and
operational aspects of EIS development.

11. Major Steps towards EIS

1. Policies and infrastructure that regulate geo-information pricing and support free
accessibility to information.

2. Provision of facilities. The most important required inputs include:

v/ Hardware:Computers, monitors, digitizers, plotters and accessories.

v" Software:EIS operation requires different software packages to support data management
functions.

v’ Staffing: Staff capacity building is critical to improve access, management, use of the
environmental data, and maintain close partnerships among different institutions in the GIS
process.
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3. Capacitybuildingshould be:

Integrated - deals with the interaction of social, economic and agricultural aspects
of sustainable development over time and space.

Participatory- requires the active involvement of participants at every stage
through a series of exercises and discussions in plenary and small group sessions.

Policy oriented - helps identify and assess key economic, social and agricultural
policy issues associated with agricultural trends and condition.

Science based - emphasizes the need and helps strengthen the scientific basis of
assessmentand reporting.

Forward looking - requires the construction and examination of policy options
using integrated future scenarios;

Institutional - helps consider the long-term institutional aspects of assessment
and reporting initiative.

Evolutionary - emphasizes the need to build on past and existing state of the
environment.

12. Expected Results

i. Afully operational core unit based on modern GIS and telecommunications technology.
Easily interpretable, visual agricultural database accessible to user.

A meta-database of national agricultural database and institutions.

Reports and data products of inter-sectoral, cooperative projects.

Methodology and standard publications on data and information systems.

13. Recommendations

iii.
iv.

V.

v

AN NN N

AN NN Y N

A national policy towards information and information management.
More information on data sources and their relevant content.
Updating of existing information and filling gaps.

Scaling up ICT/ICM facilities and activities of institutions.
Strengthening training and capacity building activities.

Linkages, networking, and coordination among stakeholders.

Adoption of standards for software/hardware to facilitate networking and information
exchange international access to Sudan agricultural data and information
Recommendations.

A national policy towards information and information management.
More information on data sources and their relevant content.
Updating of existing information and filling gaps.

Scaling up ICT/ICM facilities and activities of institutions.
Strengthening training and capacity building activities.

Linkages, networking, and coordination among stakeholders.
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v" Adoption of standards for software/hardware to facilitate networking and information
exchange.

Whatever policies related to environment and development are pursued they will have no effect,
unless there are effective institutions responsible for relaying information to all stakeholders. Lack
of resources, lack of trainingand communication networks are important issue.

The key challenge is to bring about development that is economically, socially, environmentally,
and politically sustainable. This challenge should be met and reflected in clear vision and mission
by which NAC can have high quality environmental information data available and accessible to
policy and decision makers at all levels, in support of sustainable development.

There is recognition that national environmental policies are more likely to be implemented, if they
are supported by an efficient environmental information system.
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International Conference & Exhibition
Advanced Geospatial Science & Technology (TeanGeo 2016)

18-20 October 2016
CEQ 1016 Tunis, Tunisia

International Conference & Exhibition - TeanGEO 2016

Advanced Geospatial Science & Technology
18-20 October 2016 city of Sciences, Tunis, Tunisia

The International Conference & Exhibition - TeanGEO 2016 will be held from October 18" to 20", 2016 in Tunis —
Tunisia.
The event will cover the latest technology developments, applications, commercialization progress, end user
requirements and challenges for Geospatial Science & Technology.
TeanGeo 2016 Conference will offer participants an ideal opportunity to learn about recent advances, likely future
developments and potential research avenues.
The topics will span the multiple disciplines within the Geospatial Science & Technology field. The all three plenary
sessions begins with amorning keynote speaker.
Don't miss this great opportunity open to all producers, suppliers, trainers and users of Geospatial Science & Technology
such as researchers, decision makers from government entities, the academia, and international organizations, to meet
industry experts and learn about the latest technologies.
For more details about the TeanGEO2016 topics pleasevisit our website http://www.teangeo.org.
International Conference & Exhibition - TeanGEO 2016 will feature:

e Plenarysessionswith internationally renowned speakers

«  Extensive parallel thematic workshops / symposia

* Industrial Session with focus on Geospatial Science & Technology

* Anlnternational exhibition.

Abstracts submissions for oral and poster contributions are open until January 15th, 2016. Submit your abstract

online via the online conference manager available at www.teangeo.org (to be opened soon).

Highly ranked Plenary/Keynote/Invited speakers confirmed their attendance including :
e  Dr.Dave Thau (Google Earth Engine, USA)
« Dr.RidhaTouzi (Natural Resource Canada, Canada)
*  Dr.Sultan Hasan AlSultan (Qassim University, Saudi)
Please visit our website http://www.teangeo.org for further details about the Plenary/Keynote/Invited Speakers.

Do not miss the chance of joining the Exhibition and the industrial session.

For the exhibition, contact us asap as the booths will be assigned on a first come, first served basis. We have agreat Early
Bird Fee, which can save you up to 25%. Reserve your place until January 31, 2016.

Forany inquiry about the exhibition and sponsorship options, please send us an email at info@teangeo.org.

March 15th, 2016: Abstract Submission Deadline

March 31, 2016: Abstracts Accept Notifications

June 30, 2016: Full paper submission deadline

June 30, 2016: Early bird conference registration fees rate deadline

Make sure you don't miss the deadlines and plan your trip to Tunis next October 2016.

Do you have a friend or colleague that might be interested? Please send him this flyer to keep him updated.
We look forward to have you with usin Tunis!



