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Quaternary environmental changes in the Sahara

and the ARABIAN Deserts

Prof. Dr. Mahmoud Mohamed Ashour
Department of Geography, Faculty of Arts, Ain Shams University, Cairo, Egypt.

The study of the Sahara and the Arabian deserts during the of Quaternary
period is one of the most important keys or stone corner in the discovery and
clarifying the sequence of environmental events. Not only because it lies at the
heart of the hyper arid belt of the world and extends to the south of the
Mediterranean coast, but because it witnessed human activities during the
Quaternary and comprises many evidences of different origin and varied
magnitudes.

Evidences can be split in:
1- Geomorphologic evidences:
a- Wadis and Wadis Sediments
b- Caves
c- Tufa platforms
d- Spring Mounds
e- Playas
f- Sand Dunes and Sand Sheets
g- Duricrusts
h- Amphitheaters.
i- Karst sinkholes
2-Archaeological
a- Living Sites
b- Fire Places
c- Potsherds
d- Stone Artifacts
e- Drawings
3- Bio evidences
a- Ostrich Eggshells
b- Algal Mats
c- Silicified Wood.

In this paper these evidences will be discussed in detail in some parts of
Egypt and briefly in other parts of the Sahara and the Arabian Deserts.
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THREATENED BIODIVERSITY AND CLIMATE CHANGE- HUMAN

IMPACT NEXUS IN THE WEST AFRICAN SUDANO-SAHELIAN ZONE

Dr. Ismail Alfa Adamu, and Dr. MurtalaDangulla
Department of Geography, UsmanuDanfodiyo University Sokoto, Nigeria.

The Sudano-sahelian bioclimatic zone of West Africa is a semi-arid
environment that constitutes the most important livestock raising area of the
sub-region. It is also blessed with rich and diverse wildlife and vegetation
resources. It is characterized by a combination of increasingly dry climatic
conditions and a pervading human influence — both impacting on biodiversity
resources. The situation has resulted in general fragmentation of
wildlife/pastoral livestock and other vegetation habitats leading to the
degradation of biodiversity resources. These factors have also induced conflicts
over livelihood resources in the sub-region. This paper explores such unfolding
events and proffers probable response strategies for adaptation to, and
mitigation of the corresponding scenarios.

Keyword: human impact, response strategies, biodiversity, sudano-sahelian
zone, climate change.
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CURRENT TECHNOLOGIES OF GEOENGINEERING CONTROLLING THE
CLIMATE AND THEIR IMPACTS ON ENVIRONMENT,

NATURAL RESOURCES AND HUMAN HEALTH
Prof. Monir M. M. El Husseini

Professor of Environmental Protection Faculty of Agriculture, Cairo University

Geoengineering scientists developed a new chemtrail technology applied by
jets in the stratosphere for decreasing the global warming. It is based on
building synthetic chemical clouds of aluminum oxide as Welsbach particles to
reflect the heat coming from the sun back in the upper atmosphere, and thus
cooling the air on earth. The applied aerosol mixture contains also
nanoparticles of barium monoxide which react with CO2 when reaching the
troposphere turning into barium carbonate and bicarbonate leading to
minimization of its content in the atmosphere on the long run. In 2000, the UN
approved the first global project in the history of mankind to combat the global
warming by chemtrail technology for the period from 2000 to 2050 with a
budget of US $ 50 billions ($ 1 bil/year) financed and completely managed by
USA alone. Since the application took place on the global level, climatologists,
biologists, agronomists, and medical institutions around the globe recorded and
explained undesirable side effects of this technology with severe impact on the
weather, natural resources of flora and fauna as well as on human health. These
effects could be summarized in the following: 1) Creation of completely new
wind directions by induced air depressions. 2) Dehydration of certain
ecosystems through the aluminum oxide. 3) Charging giant air electric fields
leading to more lighting that induced wild fires in dehydrated forests and range
land. 4) Increasing frequency and empowering the natural disasters by seeding
air with precipitation nuclei causing floods; cooling upper air layers over warm
water causing hurricanes, tornadoes, and building heavy snow and hail. 5)
Decreasing air visibility due to suspended chemtrail particles in the air. 6)
Causing health problems with allergic symptoms to chemicals and components
of its aerosol. 7) Creation of extreme killer heat waves when reflecting heat
back to earth by aluminum oxide. 8) Increasing human mortality in proportion
to decreased air visibility, and 9) Increasing risk with calcification diseases
caused by the stratospheric Nanobacteria carried down to earth on the chemtrail
particles.

Key words: Geoengineering, chemtrail technology, global warming, side
effects, natural resources
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THE IMPACTS OF CLIMATIC CHANGE ON NIGERIAN LAND COVER

DURING THE LA- NINA EVENT OF 2009
Dr. S. A. Yelwa and U. O. Ujih

Department of Environmental SciencesFederal University, DutseJigawa State, Nigeria

There is no doubt that global warming is making headway due to the
frequent changes in climatic impacts in several countries across the world.
Accordingly, it can be assumed, on the contrary, that many developing
countries like Nigeria are as sensitive in the current climatic fluctuations as
have ever been. However, most of our governments in the developing countries
are not making adequate strategic plans in order to avert the adverse effects of
natural hazards like flooding due climatic impacts on the general landcover.
The purpose of this study is to assess the impact of climatic change on the
Nigerian environment during the La-Nina event of 2009 using meteorological
satellite data. Twelve months Normalised Difference Vegetation Index (NDVI)
data covering the La-Nina event of 2009 was derived from the Aqua/Moderate
Resolution Imaging Spectoradiometer (AQUA/MODIS) covering the whole of
Nigeria was analysed within a Geographical Information Systems (GIS) using
Principal Components Analysis (PCA) utilising the Standardised Principal
Components. Results from the analysis yielded twelve component images
together with their corresponding 12 loading scores showing correlations with
each of the monthly NDVI dataset used as input in the analysis. Component
one image shows 79.5%, Component two 10.6% while the last component
shows 0.17% variation among the twelve monthly dataset with each of the
succeeding imageries showing change elements in the order of component
loadings. Furthermore, positive and negative anomaly areas across the Nigerian
States where different forms of impacts (particularly flooding) as a result of the
changing climate during the La-Nina event of 2009 were summarily identified
and indicated.

KEY WORDS: Landcover, NDVI, Standardised Principal Components, La-
Nina, anomaly.
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Trend Analysis of Monthly Rainfall in the Northwestern of Ethiopia

With a Case Study of Bahir Dar

Mostafa Abdel Hameed Mohamed (1), Fawzia Ibrahim Morsy (1),
Abbas Mohamed Sharaky (1), and Abdellatif Esawy Awad (2)

(1)Natural Resources Department, Institute of African Researches and Studies, Cairo University, Egypt
(2)Egyptian Meteorological Authority, Egypt.

Bahir Dar in the northwestern part of Ethiopia on Lake Tana and at an
altitude of more than 1800m has a tropical savannah climate with one distinct
rainy period. That lasts from May up to and including October. During the
rainy period the average temperatures are somewhat low and the average air
humidity is somewhat high. The trend of annual rainfall computed by the
Mann-Kendall test, indicated that there was no significant trend in the
forecasted annual rainfall at Bahir Dar station, Also it was noted that the
period from 2014-2030, the average precipitation will increase slightly and the
variability between years will increase. Time series analysis and forecasting is
an important tool which can be used to improve water resources management.
After selecting the most appropriate model, it was found that ARIMA model
(0,0,0)x(l,l,l)lz, was among several models that passed all statistic tests
required in the Box-Jenkins methodology for the period from January, 1960-
December, 2013 based on data from Bahir Dar station in the Northwestern of
Ethiopia.

General objective

The main objective of this study is to analyze rainfall pattern in Bahir Dar
using appropriate time series methods based on 53 years (January, 1960-
Decimeber, 2013) data recorded at Bahir Dar station.

Specific Objective
1. To develop a time series model for monthly rainfall of Bahir Dar station.
2. To forecast the rainfall pattern in the study area.

Key words: Bahir Dar, rainfall, trend, time series analysis, forecasting,
ARIMA model.

20



35)) o o st 3 obll s Lo o Jyrdly 5,obll 25U el
J . [ 9 or° a4
(rae @ oot oy @3 e el ey (Bpgmedl 35 )5L1 2l
L) Ler fgh ) gnged (3 Al

Sle sxe e ) v
el S daala Cogally Ulal) clubyall o5 IS IS 0S5 5 (GIS 5 Lihaadl s Ll pasial) S5

Ayl Gilaal

G5 o) it bd e Jolly syalaall Laliall cilpsil) F am ) Auhall Gaxgs
Joredl Uaaly Zanglsdygasaall HUadYl ofls badll oy iley Hea¥l jadl diny Slaall Jia
ey el aplia o elld ) A o oplie IS (s Gul) walfly 355l il ol e

il Aanglghysasand) JEVs olaall i Jadl A88Y) dajal) ol ) il Coagy LS
AV Lele s dajaill ol e

okl oLy iudall Caladl 8 Auhal) o3a (e ol ua (g AT Al Calaal Caally
el aalf] G Axdsiall HUaa (grals Al HUasdl Aapd dess gAY ABLEY) aplially
el Jems ) ) b el Cagan (AT Calanl anlly byl iy 855l
sdyl) 48y )

) mgial) atl G Cand) Anllee (A allllls maliall e wasll Cald) i
S Jie ) e dally coanatll metally ¢ alBY) meially calaill metas Ayl
Sudl Jaad) Beal slasiul ae s ge sladia¥ly Ldhaal) Claslaall aliis o hagi)\Sly
LY sl

Cle )V @5il Al dacs pualsall ad)5 Adhalls dpiajell CleUadll f @lijlia Jae
Magiay 25)Eall (a8 DIST olaal) aaii Iad ils DS e culpasiall Al

A Ll Syl —f gued] —o Lual) ppedi s —gulis (pufy = 5 gial) Aiptal) : A alial) el

21



5 pslebl Slerys syl il 73t o2 — el Bl o g s

&) daal .3
agd Gaals (1Y) LIS CLahaall oy Lpadall Labaall e

elail paen 8 Layyi Toas Lot 8 0 p0il) dysall alslall il of L)y syl <yl
Aoy Apladdl sualed) Ll ) 13w Al JeaYl cial Sl Gl e aads callall
o S ehal 8 5l dla clilag Lase sl JUady) biud of gl e als Sl
cale dioay Alal) 4nds Aalall Bhliad) agh A bl o3 aal (e sasly o) 2aiy . llal)
aays Akl ailadily (L) o 1S g U5 L3S @llds dala dbeay dypad) a1,
Ll ALYl caje g5 Ailaia (b Lehagiu 385 e slaeY) 4p Chuali L dagi aagll 13
Wisan DLl (g at)ll Jad 3 il Leie i N ) Gilu (g0 Jlad IS8 8 L
WlSes Lia) Lee gl Gall wpantl of V) Aol dilaiay (Canally mu)l sed) Zasbee el 8
oda culS Wy clolSay Lia) 5alall o3l Lyl Caalsal) Aualin comsy lldy caglae e
GAY & —shall juae bliel- Capall (alal culS Al daglad Ll Caalsal)
O b daa bl leie pat Aajle Joan Bane B3 g¥) saa) o Ul haid Ly (6f daalinn
sl Ll 3,58 aey 3ay S ang ol JaYs pasall G o oAl Ul Livs
NS (A it A lgeailiads paal) Calalall by ouled (S50 Lagp Al Cagpeal)
Agiaills Al lpailiad dua (e (ilyal)
Slegagall o Alall LM Cappecill Galsal 3yphd daps o Cagdsll ey tAfiagl) AlSEal)
Jie lgade (o (mlsal) @l 5)ghad dayn b oSam ) Jalsall (e desane Jalail Tl 4S50
die Aygmall GaS5 aly canslpall (ailadlly il ISy GalaY dyiagd)sa) pailal
Gsl Lebloy bl canlgdl (a8 s Al dalsall o3 58 ) s s aal) 13
23 (KA i B Fn AT Gy ey DAY OlSe (e Bpie (@AY oy Aaliall Jalsall
AN (5 ASualian agany Gabsal W G185 5y5laal) cilagy wasd (8 isall Jalpall ASaaliaal)
Lol G olal) sy Jaghad giansy Al A€50LY) 3pally

5ysha layd 2at] Caniie isal s b AJKEY) o3 Ja ) Al Auhll e
Ghbiall b ol Galsal oha oy (G 3gall Jalsall Zualisd e gum (& Capeaill Gialsal
EHN

22



SNl e iy 2alll oyl

A daaa Guall gl Jaaa, a5 (@950 el dana daa] a3
el s (i) Japadil) 4

Leisanl A e oSl o ary @aldl Joadl 38500 o Wlisine JS 8 400) A e 0
Ol L) 4yl 48 pna bl 2l 6 il Ll 48 pnall 23 annl) Caians cale aay Lile
Al dlea Jsla i (5Sau  Jlal) siad)

O an aalall dgall 3 A5l e Lleall Jgla slayl dpeal DA ey llaid) 138 (pag
ole dns allall ) Qi) e sy 536 L) 0sS o 3S5all e A pallal 3l Cusl
s Gl Bha Slagay Al ¢ i)y Labiall chuill oay YT Gals dns AEY) 5 ey
Dha Slas g i) e bysn dass lly @hall liaY) sall gLl qilef 8 Ll ans
O OSaal) e mpallall s3a oy caad) Jaka L) ki agw sae Jalse daiis Adalall Y
cele aag Aua V1 oSIL cllaadly Sladl ssie g s olaal) A o dde il W o
S Caga Ll LS ) ljle b oalll o8 cpaind Lo 13 Gali dag L dY) 5yl e
Liheal) Baatill o Afinll 3850 8 L Y Asasll QAT ey Baatll Gl dow e
Il el slalally Adald) shalially @llyy 4 Y 558 e de Laa¥ly dualaid¥] el il
hliadl A yeall dsatil) o dlaiaal) BV dy)all Al culyusil) @l b Ay bde cand
Hlgal) Pl Glaliall i 5 Lo delaill = idall Gasil) club e oyl Llalull
i) sl el a6 sl Alaldl (3lalially ALl Aihee Aali GlasY Cilasially

osbiaY) dagi Hlaall Ciguie g L) opally alda¥) Jl (8 dda0l) 48)0) @l Jee
ald; A dpanll Balal o byl saes opalall sde alladly ol alaalls o))l
Aabiaal) Lpenll Glalis JalS pae Alla Ay Lall Jase opallall oda cudalf Lo 13 Ayilpeal)
by 2ol g dlpend) dpatill e Ll lulSai) Ll (5K cl il el e dabid) cile Undll,
alalld) sl

23



Predicting the potential impacts of Sea-level rise

on Rosetta, North-west Nile delta, Egypt.
Emad Hawash

Institute of African Research and Studies, Cairo University, Giza.

Like many delta systems, the coastal zone of the Nile delta has been
designated as a vulnerable zone to a rising sea level as a consequence of
expected climate changes combined with geological and human factors.
Rosetta city, in addition to its historical importance plays an important role in
the region in agriculture, fishery and palm trees. Several scenarios of sea level
rise over the next century were assumed and analyzed using remote sensing and
GIS techniques. Supervised classification was used to produce land use/land
cover from the Enhanced Thematic Mapper plus (ETM+) 2013 of Rosetta. By
the aid of a digital elevation model (DEM) the total losses of the different
landcover classes was determined. This study aims to allocate the effect of sea-
level rise on different landcover of the Rosetta area, and to estimate extent of
loss which will take place if no action is taken. From the different scenarios of
sea level rise, the study concluded that a presumed sea level rise of only half a
meter could diminish most of Abu Qir bay, great areas of cultivated lands, and
urban areas, which will indirectly affect a broad range of present population
socially and economically.

Keywords: Rosetta, Remote sensing, GIS, Landcover, Sea-level rise.
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The Trend in Rainfall Variability and the Resultant Changes on
Discharge and Suspended Sediment Discharge of River Al-Kausara in

Karadua Basin, Katsina State, Nigeria.
Prof. Ibrahim Sada (1), and Dr. Ibrahim Hamisu (2)

(1) Department of chemistry, Umaru Musa Yar’adua University, Katsina, Nigeria
(2) Department of Geography, Umaru Musa Yar’adua University, Katsina, Nigeria

This paper evaluates the resultant condition of discharge and suspended
sediment discharge of River Al-Kausara due to variability of rainfall amount
and intensity in Karadua basin of Katsina State, Nigeria. The river is a
Savannah River and a 4" order stream which stretched 50.5km with a basin
area of 253km”. Rainfall data of the entire rainy season of 2012 was obtained
and examined. The discharge information was obtained at a gauge station using
an Ott-type current-meter for flow gauging, whereas suspended sediment yield
data was derived from water samples collected from the River at the gauge
station. Sampling was done with the aid of an improvised water sampling
frame. The results of the three variables were correlated with one another to
determine their relationships at 0.05 confidence level. The significant positive
relationships were found between rainfall intensity and discharge as well as
suspended sediment discharge. They yielded coefficient values of 0.925 and
0.947 respectively. Rainfall amount also affects discharge but their coefficient
value is not so strong. The correlation between rainfall amount and suspended
sediment discharge is found insignificant with a coefficient value of 0.348. It is
therefore evident that rainfall intensity directly influences discharge and
sediment discharge, so also is rainfall amount on discharge, but not on
suspended sediment discharge. It is concluded that such climatic changes in
rainfall attributes have direct effects on hydrologic and geomorphic
characteristics of a river catchment. The study suggested proper monitoring of
climate change alongside anthropogenic impacts in a watershed.
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Urban Farmers and Climate Change Adaptation Strategies
in Kaduna-Nigeria

Yusuf Saleh, Prof. Dr. Aziza A. M. Badr, Prof. Dr. Faten El Banna

and Dr. Ahmed Shehata
DEPARTMENT OF GEOGRAPHY, INSTITUTE OF AFRICAN RESEARCH AND STUDIES,
CAIRO UNIVERSITY

Climate variability has been increasing at an unprecedented rate in recent
time. These however cause a major setback to agricultural production in the
study area and also in the whole of Nigeria. This paper examines the different
strategies adopted by urban farmers in order to cope with the effect of climate
change in Kaduna metropolis. Snowball sampling was used in data collection
in the study area and the data obtained were analysed with the use of simple
descriptive statistics. Findings of the study revealed that urban farmers used
various strategies in adapting to climate change. Also, the practice of urban
farming generally contributes in greening of urban areas which reduces the
impact of climate change in the study area. The paper recommends that, there
is need for government, private sector, community bodies and Non
Governmental Organization to give adequate support to urban farmers in
adapting to the impact of climate change in study area.

KEY WORDS: Climate Change, Urban farmers, Adaptation Strategies,
Agriculture and Kaduna Metropolis
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STUDY OF CLIMATE CHANGE IMPACT ON THE NILE RIVER FLOW

AT DONGOLA: USING REGIONAL CLIMATE MODEL

Nagy A. Ali Hassan (); Noha Samir Donia®; Mohamed Ezzat Elshamy @
and Hala Ramadan Elsayed(4)

1) Faculty of Engineering, Ain Shams University 2) Institute of Environmental Studies and Research,
Ain Shams University 3) Nile Basin Initiative Secretariat, Entebbe, Uganda, 4) Planning Sector-
Ministry of Water Resources and Irrigation

Many elements of human society and the environment are sensitive to
climate variability and change. Natural resources, human health, agriculture,
natural ecosystems, coastal areas, and heating and cooling requirements are
examples of climate-sensitive systems. Rising average temperatures are already
affecting the environment. Climate change impacts also include shifting supply
and access to key resources such as water. This research aims at evaluating
such impacts on the inflow rates of the Nile River at high Aswan dam by using
three regional climate model runs.

The research presents the impact of climate change on temperature and
precipitation (as the most important variables in terms of water resources
assessments) on the Nile basin based on 30-year regional climate model
simulations for a baseline period (1961-1999) and a future period (2021-2050).
The research followed the UK met office procedure to select three QUMP
scenarios (Q0,Q6,Q8) out of 17 QUMP (Quantifying Uncertainties in Model
Projection) ensemble members (UKCP09 - Murphy et al., 2009) for which
boundary data was acquired from the UKMO (UK Met Office). This ensemble
is based on the IPCC SRES scenarios ( Intergovernmental Panel on Climate
Change - Special Report on Emission Scenarios) (IPCC, 2000). The research
used the scenario AIB which envisages a future with a balanced use of fossil
and non-fossil energy sources.

The results show that by using the three QUMP scenarios (Q0,Q6,Q8) ) the
average temperature change varies between (1.5 to 2.1°C), The annual average
precipitation over the Nile basin is expected to increase by (+5-7%); There is a
shift in the flood season on the Nile Basin, The mean annual increase of the
flow at Dongola station for the three QUMP is (+13.1%, +12.8% and +12.1%)
respectively with an average of (+12.7%) from the average annual flow of the
baseline (98.2 BCM).

34



Monitoring changes of Rosetta, North-west Nile delta, Egypt 1983-2013
Emad Hawash

Institute of African Research and Studies, Cairo University, Giza.

Since the building of the High Dam of Aswan, a vast decrease in the

amount of sediments accreted, which caused significant and rapid changes
along the shore of the North West Nile delta.
This study analyzed landcover change processes over a 30-year time period in
North-west Nile Delta, using time-series Landsat Thematic Mapper (TM) and
Enhanced Thematic Mapper plus (ETM+) from 1983 to 2013. Spectral Angle
mapper supervised classification was used to produce eleven land use/land
cover classes followed by applying the post-classification comparison (PCC)
technique. Multitemporal analyses included mapping, evaluation of transition
matrices and computation of rates of landcover change for the main change
processes during each period. This study aims to detect landcover changes in
Rosetta, North-west Nile delta from 1983-2013. Results of this study showed
the changes of the two sides of the Rosetta promontory; vast areas of the
coastal dunes added new areas to the agricultural land; and new urban areas
have been constructed.

Keywords: Nile delta, Rosetta, Remote sensing, Spectral angle mapper, Land
use and land cover change.
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Climate Change and Incidences of Floods in Dryland

of Northern Nigeria

Dr. Maryam Liman, and Prof. Adamu I. Tanko
Department of Geography, Bayero University, Kano, NIGERIA

This paper aims at correlating climatic conditions (temperature and
rainfall) and incidences of flood with a view to assessing the impact of the
flood on the Nigerian people. The methods for this study include the use of
existing data on temperature (1941-2007), rainfall (1905-2007) and data on
flood incidences in parts of northern Nigeria. Descriptive statistics and
regression were used in order to analyze the impact of climate change and to
relate same to the flood incidences in dryland of northern Nigeria. While
temperatures before 1970s have shown normal trends, they continue to show
marked positive anomalies in recent times; hence an upward trend indicating
global warming. Similar observation has been made on the mean monthly
rainfall distribution. Before the 1950s, rainfalls in the arecas were characterized
by normal levels of moisture but thereafter, and especially from 1990s, the
pattern began to change; showing significant increase. The consequence of this
has been rainfalls of higher magnitudes which have caused floods of
unprecedented nature and leading to displacement of communities, loss of
property, injuries, deaths and health hazards varying from prevalence of
malaria and cholera. Although huge amount of money is yearly budgeted for
the management of such disasters, this paper reports that people at grassroots
are unaware of the existing programmes. For which, the paper is advocating for
early warning mechanisms as tools for sustained livelihoods despite the
observed trends.
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EFFECT OF CLIMATE CHANGE ON FOOD INSECURITY STATUS

IN KATSINA STATE, NIGERIA

Dr. MOUKHTAR MUHAMMAD IDRIS
DEPARTMENT OF POLITICS AND ECONOMICS, INSTITUTE OF AFRICAN RESEARCH AND
STUDIES CAIRO UNIVERSITY

Food insecurity has been a long-existing developmental challenge for the
continent of Africa. It has become further complicated because of its
interwoven connectivity with social, economic, technological, political and
environmental systems (among which is climate change) serve as aggravating
factors. Primary data was used for the study which was collected from two
communities each in the six local government areas of the state totaling three
hundred and sixty (360) rural farming households. Ordered probit model
method was used as a tool of analysis. The paper is aimed at measuring climate
change variables influencing food insecurity status in the study area. The
results of analysis indicated that 14 variables were used in the study and 8 of
them were significant. Literacy level increases the probability of food
insecurity situation by 0.0099979, rainfall variable decrease by -0.028262,
water scarcity variable decrease by -0.1223525 respectively. Furthermore, wind
variable caused decrease by -0.0600807, soil type variable increased by
0.0258467, the month of the start of rains decrease food insecurity status by -
0.1147028 accordingly. In the same vein method of cultivation, prevalence of
sunshine caused a decrease in food insecurity status by -0.0951151, and
0.0757161 respectively. From the above analysis, one will understand that
there is the urgent need for the government to establish a well equipped
metrological station with well trained manpower to focused and monitor event
closely and advice farmers on how possible to guide against or curb unforeseen
future circumstances. Incentives and subsidies should be introduced to entice
households to adopt disease/drought resistant varieties in their fold.
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IMPACT OF RAINFALL VARIABILITY ON FARMERS' ADAPTIVE
STRATEGIES IN THREE SELECTED LOCAL GOVERNMENT AREAS
OF KATSINA STATE, NIGERIA

AS A CHALLENGE TO FOOD SECURITY IN AFRICA

Saleh, Haruna (1), Haruna, S.K (2) and Dr. A.M. M. El-Tantawi (3)

(1) Corresponding author: Department of Geography, Umuru Musa Yaradua University,

(2) National Agricultural Extension & Research Liaison Services, Ahamadu Bello Univ. Zaria, Nigeria
(3) Geography Department, Institute of African Research and Studies, Cairo University, Egypt

Study on the impact of rainfall variability on farmers™ adaptive strategies
was conducted in three selected local government areas of Katsina State,
Nigeria. The emphasis was on the demographic characteristics of the farmers,
trends variability of annual rainfall, effect of rainfall variability on farming
activity, strategies influenced by rainfall variability and farmers™ adaptive
strategies against rainfall variability. Data for the study was sourced from the
items of structured questionnaires survey administered to the farmers and
annual rainfall records for the period (2001-2010) from National
Meteorological Agency (NIMet) Department of Meteorology, Umaru Musa
Yar'adua Airport, Katsina. The collected data were analyzed using frequency
tables, bar chart, a likert-type format, linear trend equation and the coefficient
of rainfall variability. Results indicated most farmers of the area were male,
married and possessed secondary education. There was a decreasing trend in
annual rainfall variability resulting higher percentage of coefficient of rainfall
variability (CV = 19.04%). Annual rainfall decreases at the rate of 8.88mm/yr.
The overall farmers® perceptions have shown rainfall variability affect their
farming activity and opted to adapt strategies such as planting early maturing
seed varieties, using organic manure and a forestation to abet the effects of
rainfall variability in their area.  Therefore, Government should be
recommended to provide early maturing seed varieties to the farmers free of
charge before the onset date of planting and encourage farmers to plant trees in
their farms.

Key Words: Rainfall Variably, Farmers, Adaptive Strategies, Katsina,
Nigeria
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CLIMATE CHANGE AND FOOD SECURITY IN NIGERIA

Dr. Yousuf Ibrahim En-Ladan
Geography Department, UMY U, Katsina

In the recent past, Africa, has been bedeviled by myriad of challenges,
among them, economic crunches, political uprisings and social unrests. All of
these are serious, but the most serious challenge facing Africa today, which if
tackled well can solve virtually all its problems, and which the political elites
seems to be dumb about, is the problem of climate change. Climate change is
already beginning to transform life on earth. In Africa, and indeed all over the
globe, seasons are shifting, temperatures are rising, landscapes are changing
and sea levels are soaring. Among the consequences of climate change are that,
it could potentially interrupt progress toward nations without hunger, and a
hungry population is a volatile population. This paper reviewed the current
trends of climate change in Africa, including the evidences; its effects on food
security in the continent; its consequences vis a visthe current attitudes of the
continent’s populace including the farming families, policy makers, academia
and the likes. Finally, some recommendations were proffered with a view to
relieving the negative impacts of climate change and increasing the harvests of
the poor farming families in the continent.

Keywords: Climate change; Food security, Nigeria, Africa
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Environmental Impact of Climate Change

Eman ElAmir, PhD
GIS Technical Consultant - Esri Northeast Africa

Today, our Environment is exposed to threats due to climate change, it
cause many risks that need to be reduce by scientific efforts using Geographical
information system technology. It helps you to better understand a complex
situation and offer some tangible solutions.

As said by Jack Dangermond “Climate change is a geographic problem, and
we believe solving it takes a geographic solution. GIS users represent a vast
reservoir of knowledge, expertise, and best practices in applying this
Cornerstone technology to the science of climate change and understanding its
impact on natural and human systems”. Climate change caused by human
activity, as opposed to changes in climate that may have resulted as part of
Earth's natural processes. This is Directly Affecting the environment as All
countries depend mainly on their environment: Forests, grasslands, rivers,
lakes, coral reefs and other ecosystems provide essential resources that provide
food, water, shelter and energy, those resources are threatened by the effect of
climate change.

In this paper we represent the different Impacts of climate change on the
Environment, and illustrate means of resolving using geographical Information
System and Remote Sensing Technologies. GIS has a long history of driving
environmental understanding and decision making.

Key words: Environmental Impact, Climate Change, GIS, Risk, Remote
Sensing
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Global Warning, Africa area of Interest
Asmaa Ghieth

Africa is not only a just continent characterized by diversity, but it is also
sensitive area to any accomplished changing happens surround. This paper
presents the global warning and how Africa reacts in this regard, also will
manage with Africa as three regions according to latitude zones, discussing
climate warning elements across Africa and the exchange responsibilities
within and on international concern. Furthermore the actual risk that the
continent facing according to climate change attacked. Technologies applied
and FTAs that help in develop more investments maps before countries have
been broken, time durations started with activities in changing economical
location dimension forms in Africa. This paper also will discuss the projects in-
needs to change the ugly face of climate change and utilize the opportunities
and advantages of it. The desertification increased in sub-Saharan Africa
because of winds directions and volume change carrying dust and diseases.
Such problem needs special cost of medication and agriculture conditions
changed as well, furthermore the increasing of see level in the coastal countries
and disforestation in the tropical zone affected by frequently rain-fall amounts.
We can helps to solve our problems by redistributing the products, and services
under the umbrella of Fair Trade Agreements that helps investments to
exchange between Africans countries according to new conditions with limited
infrastructure and helping poverty to decrease with saving water strategies.
Research presents two cases studies (Sub-Saharan, south Africa)
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Comparative ecological survey of the weed flora

in arable and non arable lands of Katsina, Nigeria and Cairo, Egypt

Dr. Wagini N. H. (1), and Dr. A. M. M. El-Tantawi (2)
(1) Department of Natural Resources, Institute of African Research and Studies, Cairo Univ., Egypt
(2) Department of Geography, Institute of African Research and Studies, Cairo University, Egypt

A drastic change has been obserbed in various agrarian practices including
increase and decreased in crop productivity in Egypt and Nigeria respectively.
This is depending on the changes in the combination, multifariousness and
abundance of weed flora in arable as well as in non-arable lands. In this
research, a survey was conducted in both agricultural and nonagricultural land
in different parts of the study areas. The aim of the study was to compare an
ecotaxonomicalcatalogue of agriculturally important weed flora in Nigeria and
Egypt. The study documented total of 122 weed species belonging to 45
families including 102 dicots and 20 monocots. However, only 53 spp were
found to be common between the study areas. Family with largest number of
species were Fabaceae, (29 spp) followed by Poaceae (11 spp.), Asteraceae (5
spp) and Solonaceae (5 spp.), while the remaining are represented either by
three or less than three species. The 122 weed species includes annual herb
(49), annual grasses (28), perennial shrub (20), perennial herb (14) and
parasites (11). The results showed that the relative availability of common
weed species has generally increased in Katsina and decreased in Cairo during
the last decades. According to their availability, they were classified dominant
(20 spp.), rare (12 spp.), occasionally available (36 spp.), and frequently
available (54 spp.). Most of these weeds causes moderate to severe infestation
to various agricultural crops. The study concluded that weed communities has
significance value in agro-ecosystem functionin both countries. Therefore, its
ecological management for conservation of biodiversity is of utmost important.
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The Impact of Municipal Solid Waste Management

on Greenhouse Gas Emissions in Nigeria.

Dr. Aliyu Baba Nabegu
Department of Geography Kano University of Science and Technology, Wudil, Nigeria

This paper assesses the potential green house gasses emissions (GHG) from
municipal solid waste in Nigeria. Primary data were collected through field
work, questionnaire surveys and informal interviews conducted with senior
officials of the agency responsible for waste management to collect information
on the existing solid wastes management practices and status of landfill
management. Secondary data were collected through intensive literature
reviews of the Kyoto protocols, reports by UNFCC and Nigeria’s
communication to UNFCC. The result of the study indicates that less than 50%
of the municipal waste generated in Nigerian cities is collected and that the
little that is collected is disposed off in unmanaged sanitary landfill, where the
waste is allowed to decompose to produce methane and other gasses such as
carbon dioxide from open burning in the landfill. The study recommends that
in view of the increasing amount of municipal waste generation in Nigeria, the
poor management creates a serious source of methane and associated gasses
that are capable of damaging the local and global environment as they are
potent in global warming that is causing climate change, there is the need to
create awareness and to impose serious control on municipal solid waste
management.

KEY WORDS: Climate change, Green house gasses (GHG) Developing
countries, Methane, Land(fill
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Assessment of the heat island effects on the surface climate

in Morocco using satellite tools.

Najlaa FATHI

PhD Student

Research Group on impact, Vulnerability and Adaptation to Climate Change in Morocco
(GRIVAC), LHEA , Faculty of Sciences Semlalia, Marrakesh, Morocco

Urbanization is a major form of land use that affects surface energy, carbon
and hydrology in a way that alters local-to-regional climate. It changes the
natural land surface by reducing the fraction of vegetation which induces a
reduction in photosynthesis and transpiration and thus leads to a surface
warming.

The building material such as masonry, asphalt and concrete affects the
local energy balance by absorbing, storing, and reradiating more solar energy
than vegetation and natural soil typical in rural areas creating thus the so-called
‘urban heat island’ (UHI), which is a differential heating generated by building
material within the city core as compared to the surrounding vegetated area.
This urban heat, combined with warming due to climate may have impacts in
term of energy use and human health.

During the last decades, the world has experienced unprecedented urban
expansion and Morocco has experienced demographic increase such that the
majority its population lives in urban areas. In 2013, about 57% of the total
population lived in cities and this rate is expected to reach 75% within the next
10 years.

In this study we will use MODIS land surface temperature (LST),
normalized vegetation index NDVI and the land cover and land use in a spatial
analysis to assess the urban heat island generated by buildups, its amplitude, its
size and its relationship to different ecological setting for most populous cities
in morocco between 2000 and 2014. We will also explore the relationship
between the UHI and the shape of the urban settlement. A temporal analysis
will then be performed to quantify how change in climate may exacerbate
urban heat islands.

The results of this study will facilitate the development of a set of mitigation
and adaptation measures for decision makers and urban planners to create
socially and environmentally sustainable cities.
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Evidences of Solar Induced Climate Changes From Nile Records
Prof. Dr. Shahinaz Yousef, and Dr. Hashim Elfaki

Astronomy, Space and Meteorology Department-Faculty of Science- Cairo University

A prolonged 80 year solar cycles known as the Wolf-Gleissberg cycles
(WGC:s), have their impact on the River Nile.

At the bottom of those cycles weak activity solar cycles occur in series of 3-4
12 year cycles.

The first of those cycles induce abrupt sudden rise in Lake Victoria and
other Rift Valley lakes. This is followed by drop to drought levels then cyclic
rise and fall in coherence with solar cycles.

This happened in 1797, 1878 and 1997. In addition, a single weak solar
cycle occurs following the maximum of the WGCS. For example the sudden
rise of the 1960s was very much pronounced in the White Nile.

The above sudden rises occurred due to very strong El Nino events followed
by La Nina event. The Ninio events are solar controlled.

The effect of the sun was traced since the first year of Higra, 622 AD for
both of the Blue and White Nile up to present.

Cross correlation between Blue and White Nile water over long spans of
time with 300 years lag indicates that

a) The two variables are negatively correlated, at zero lag the correlation

coefficient is 0.8.

b) It changes from negative to positive correlation gradually over a cycle

of 80 years average.

c) A fundamental cycle of 266 year exhibits between two successive

maxima.

Considering cross correlation between solar activity and each of the White
and Blue Niles indicate alternative reversals of the relation between positive
and negative.
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CHARACTERISATION OF BIOMASS BRIQUETTES

FOR USE AS ALTERNATIVE ENERGY SOURCE

Dr. Zakari, Y. I, Dr. Ismaila, A., Dr. Sadiq, U., and Nasiru, R.
Physics Department Ahmadu Bello University, Zaria, Nigeria

Organic Elemental Analyzer (Flash 2000) and oxygen Bomb Calorimeter
(model 6100) were used to determine the elemental contents and calorific
values (CV) respectively for the ten selected biomass briquettes. The
relationship between the elemental contents and calorific values of the samples
is studied. Also the effect of biomass particle size and addition of binder on the
calorific values of the briquettes samples is analysed. Analyses of the
experimental result shows the calorific value of all samples is a great function
of their carbon contents (with the R-squared value of 95%) but independent of
their hydrogen, nitrogen and sulphur contents. It was also observed that finely
ground size (about 1.75mm and 2.00mm) had low calorific values compared to
larger size of 3.35mm and above as the grinding resulted in a loss of some heat
and made the sample vulnerable to air oxidation. Gum Arabic and starch binder
greatly enhances the calorific values of all samples but top-glue and Polyvinyl
Chloride (PVC) dissolved in toluene binder shows opposite. Overall, the gum
Arabic and starch binder shows good upgrading properties towards CV of all
samples suggesting their potentials as CV upgrading binders. On the other
hand, top glue and PVC binder decreases the calorific value of all samples
tested. There is strong correlation between the calorific values measured with
the oxygen bomb calorimeter and those computed using empirical correlations
and the measured values are within the acceptable range of 16-21MJ.

Keywords: Calorific Value, Biomass Briquette, Binder,
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The role of mangrove in the environment

under climate changeA chemical View point

Dr. Mamdouh S. Masoud (1), Ahmed M. Abdel - Halim, Ahmed A. El Ashmawy (2)
(1) Chemistry Department, Faculty of Science, Alexandria University, Alexandria, Egypt
(2) National Institute of Oceanography and Fisheries, Chemistry Lab., Alexandria, Egypt

Mangrove is a dominant form of vegetation along tropical coasts. Their
forests represent one of the major ecosystems of the biosphere, covering about
161,000km? and 60-75% of the shores in the tropics. Different from most other
plants, mangroves can also grow under saline conditions. Mangrove forests act
as a buffer between land and sea as they prevent erosion, reduce currents,
attenuate waves and encourage sediment deposition and accretion. In the wake
of the tsunami disaster the governments of Thailand, India, Indonesia and
Malaysia have voiced commitments to restore mangrove. There is growing
evidence of continuous deforestation of mangroves all over the world. This had
led to recognition that the ecosystem is being adversely impacted and has
accelerated efforts by scientists and conservation bodies addressing protection
of the mangrove ecosystem. Mangrove can be used in a constructed wetland for
effective municipal sewage treatment. Mangrove possesses mechanisms to deal
with intense sunlight rays and solar UV- radiation. Mangrove is known to
remove CO, from the atmosphere through photosynthesis. They fix greater
amounts of CO, per unit area. Mangrove forests may be considered as a
“chemical reactors”. Compared to sea water, mangrove sediments contained
very high concentrations of metals. The sediments in mangrove areas act as a
chelating matrix for trace metals, reducing mobilization of these chemicals to
the mangrove plant tissues and work as retention of organic matter. It has a
high capacity to accumulate materials discharged to the near shore marine
environment. Following successful reforestation, mangrove trees may rapidly
modify sediment physicochemical properties, such as texture, organic content,
pH and salinity. So mangrove environment has a large concept in protecting of
the environment and climatic change.
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Examining Carbon Sink-Controlled Climate Change Potentiality
in Nigeria
Kabir Idris, and Dr. Aliyu Ibrahim Kankara
Department of Geography and Regional Planning, Federal University Dutsin-Ma, Katsina, Nigeria

Carbon Cycle is a cycle of carbon usage by which energy flows through
Earth’s ecosystem. The basic cycle begins when photosynthesizing plants (see
Photosynthesis) use carbon dioxide (CO,) found in the atmosphere or dissolved
in water. Some of this carbon is incorporated in plant tissue as carbohydrates,
fats, and protein; the rest is returned to the atmosphere or water primarily by
aerobic respiration. Carbon is thus passed on to herbivores that eat the plants
and thereby use, rearrange, and degrade the carbon compounds. Much of it is
given off as CO,, primarily as a by-product of aerobic respiration, but some is
stored in animal tissue and is passed on to carnivores feeding on the herbivores.
Ultimately, all the carbon compounds are broken down by decomposition, and
the carbon is released as CO, to be used again by plants. Carbon is a non-
metallic chemical element that exists in two (2) forms: diamond and graphite,
and has the ability to form large numbers of organic compounds. This paper
focus on issues arising from environmental legislature and policies in Nigeria
and the way forward, to mitigate climate change menace and increase in the
quantities of Carbon resources.

Key words: Nigeria, Carbon ‘Sink’, Environment, Climate change,
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THE PLACE OF CLIMATE IN HAUSA TRADI-MEDICAL TRADITION

Prof. Aliyu Muhammadu Bunza
DEPARTMENT OF NIGERIAN LANGUAGESUMARU MUSA YAR’ADUA
UNIVERSITY, KATSINA — NIGERIA

Climate, health and medicine are very important components in the
business of human comfort and healing tradition in the sub-Saharan Africa. In
Hausa tradition, climate has important significance in the illness and wellbeing
of all the living things. Medicinal plants and trees are believed to be effective
under certain period of a particular climate in the region. Professional herbalist
and occupational experts in the traditional health care delivery classified
climatic conditions into four: bazara, hunturu, rani and damina. The damina
period is the rainy season period believed to be fair and modest to human
health. Rani (dry season) is unfriendly to human comfort but the best in the
healing art. Atmosphere of hunturu and bazara is polluted with communicable
diseases while hunturu provokes mental illnesses. Thus, in the extraction of
the medicinal herbs and administration of the drugs bazara period is the best
period to be considered. In the evaluation of toxicity and side effects of the
selected drugs, a climate condition is also an important factor to relay upon.
The intention of this paper is to peep through all the aforementioned traditional
confidence on climate and health in Hausa native medicine with special
reference to its relevance and impact in the health care delivery.
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THE EFFECT OF CLIMATIC CHANGE ON REDISRIBUTION

OF LANGUAGE GROUPS IN HAUSA LAND

IBRAHIM SHEHU (1), AND PROF.DR. MUHAMMAD NAWFAL (2)
(1) Ph. D Student,
(2) Hausa Section, Department of Languages, Institute of African Research and Studies, Cairo Univ.

Hausa land is found roughly, from latitude 8°N. to 14°N. and from
longitude 4° E. to 11° E. and including about half a million square miles. The
Hausa people are found chiefly in northwestern Nigeria and adjacent southern
Niger. They constitute the largest ethnic group in the area, which also contains
another large group, the Fulani, perhaps one-half of whom are settled among
the Hausa as a ruling class, having adopted the Hausa language and culture.
The language belongs to the Chadic group of the Afro-Asiatic (formerly
Hamito-Semitic) family.

The main occupation of Hausa and Fulani which is farming and raising
cattle is informed by the favorable climate as a result of the presence of Chad
and Niger rivers. With the continuous change of climatic condition and its
effects, the two large predominant language families, ie the Hausas and Fulanis
have been moving away from their original settlements leading to the
redistribution of their languages. The paper intends to critically examine the
redistribution of language groups in Hausa land in respect of the effect of
climatic change.
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The Tropical Africa and the Current Politics

of Climate Change: A Historicism
Nura Aliyu, and Mostafa A. Abdellatif

Department of History Institute of African Research and Studies Cairo University

The issues in the discussion about climate change are multi-faceted.
Therefore, history and historians can offer insights into such discussions with
clear examples of the past changes in the climate.The whole issue of climate
change revolves around the actualityof the change in the climate, the actual
causes of the change (natural or human factors) and the actual means through
which the change would be arrested or how to cut emissions to avert a rise in
temperature.At the other side, there is the issue of the fate of the vulnerable
regions as a result of the change in the climate.Historical experience shows
that, when the west agreed on something, mankind has to agree also and share
in whatever cost. Moreover, the west at many times tries to free it self from
blames on the atrocities it committed as in slave trade and colonialism.
Through such maneuvers, the west imposes conditions on the third world
countries which at the end jeopardize the situations rather than solve the
problems.Typical example was the era of Special Adjustment Program of the
1980s and 90s. Based on this background, this paper intends to historicize the
politics of climate change and the vulnerability of the tropical zones with focus
on Africa.

Key words: Tropics, politics, climate change and historicism.
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The Role of Hausa Literature to Mitigates Climate Change

in Northern Nigeria
Prof. Dr. Mohammed Nofel, and Bashir Abu Sabe

Department of African Languages, Institute of African Research and Studies, Cairo University.

Climate change is the changes in the climate over the time which includes
regional or global temperature changes and the increased prevalence of extreme
weather condition. Climate change is the greatest challenge facing man's
existence on earth in thiscentury. It has been the main problem facing the globe
for over a decade and has become one of the most challenging issues in the
developing country like Nigeria. Climate change impacts are felt on
agricultural production, health, biodiversity, social and economic conditions
and affect people and the environment ingeneral. In this paper, we are going to
examine the contribution of Hausa literature (particularly Hausa writers) in
mitigating or reducing the climate change in their writing as it reflects northern
Nigeria. A lot of writers discussed in their novels the outmigration of
indigenous youths to seek for economic opportunities elsewherebecause of
climate change has further limited opportunities in their owncommunities; this
could lead to erosions of indigenous economies and culture, as no part of
northern Nigeria is safe from climate change. A selection of novels from Hausa
writers in this genre will be critically studied and analyzed with regard to
Climate Change.
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CROP FARMERS' PERCEPTIONS OF CLIMATE CHANGE

AND ADAPTATION STRATEGIES IN KATSINA, NIGERIA

Usman Sadiq Hashidu (1), and Isah Adamu (2)
(1) Department of Geography Institute of African Research and Studies, Cairo University
(2) Forestry Research Institute of Nigeria, North East Arid Zone Research Station, Maiduguri, Nigeria

Climate change is a worldwide issue because of its attendant problems that
are threatening the sustenance of man and his environment. It is a long time
changes in the statistical distribution of weather pattern over a long period of
time that ranges from decade to millions of years. This study was undertaken to
find out Crop Farmers' Perceptions of Climate Change and Adaptation
Strategies in Katsina, Nigeria. Data were collected through purposive sampling
from one hundred (100) crop farmers selected from the town using structured
interview. The data collected were interpreted and analyzed using means and
percentages and presented in charts and tabular forms. Findings revealed that
climate change is caused by Natural and anthropogenic factors which resulted
into reduced crop yield, drought, desertification and low rainfall, which affects
agricultural production. Farmers adopted certain strategies such as adjustment
in planting period, use of resistant varieties, intensive manure application and
multiple cropping. It was therefore recommended that resistant varieties should
be provided to farmers at subsidize rate so as to minimize the effect of climate
change.

Keywords: climate change, farmers, perception, Adaptation, Katsina.
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AN OVERVIEW OF CLIMATE CHANGE

AND IT'S POTENTIAL IMPLICATIONS IN NIGERIA

Dr. A. Yaro, Dr. H. Darda’u (1), and Prof. S.A. Mashi (2)
(1) Department of Geography, Umaru Musa Yar’adua University, Katsina, Nigeria
(2) Department of Geography & Environmental Management, University of Abuja, Nigeria

The potential for climate change to bring about damaging and irrecoverable
effects on infrastructure, food production, and water supplies, in addition to
precipitating natural resource conflicts makes it a critical challenge that must
be responded to by any economy seeking sustainable growth in the years
leading up to 2020. Nigeria’s climate is already changing. Reports of the
Nigerian Meteorological Agency indicated that between 1971 and 2000 the
combination of late onset and early cessation shortened the length of the rainy
season in most parts of the country. Between 1941 and 2000, annual rainfall
decreased by 2-8 mm across most of the country, but increased by 2-4 mm in a
few places located within the southern part of the country. From 1941 to 2000
there was evidence of long-term temperature increase in most parts of the
country. The main exception was in the Jos area, where a slight cooling was
recorded. The most significant increases were recorded in the extreme
northeast, extreme northwest and extreme southwest, where average
temperatures rose by 1.4-1.9°C. In the future, the scenarios of temperature
change suggest a warmer climate. For rainfall, the projected changes vary
across the country, with scenarios suggesting a wetter climate in the south, but
a drier climate in the northeast. Although projected annual rainfall increases in
some parts of the country and decreases in others, all areas show increases in
rainfall during at least some part of the year. This paper discusses these current
and future climate change scenarios in the country and the possible impacts it
will have on social, environmental, political and economic spheres of the
country.
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THE USE OF INDIGENOUS KNOWLEDGE IN SEASONAL
RAINFALL FORECASTING AND RECORDING IN SEMI-ARID AREAS

OF KATSINA STATE, NIGERIA

Dr. LawalAbdulrshid PhD (1), and Dr. Attia Mahmoud M. El-Tantawi (2)

Department of Geography, Umar Musa Yaradua University, Katsina state, Nigeria
Department of Geography, Institute of African Research and Studies, Cairo University, Egypt

This paper examines how farmers of semi-arid areas of Katsina state use
indigenous knowledge in forecast and recording rainfall pattern. Participatory
rural appraisal methods, key informants interview and focus group discussion
were used in the data collection. It was found that the most widely used
indicators in rainfall forecast include plant phenology at the beginning of the
rainy season, stars sighting and their position, nature of clouds, wind direction
and speed and behaviour of certain animals. Apart from rainfall forecast, the
farmers have devised traditional ways of recording and comparing rainfall
variability within a season and over the years. The study recommends the need
for systematic documentation and coordination of indigenous rainfall
prediction into conventional weather forecasting system

Key words: Indigenous knowledge, seasonal rainfall, rainfall forecast,
rainfall recording, northern Katsina state
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Climate change and adaptation strategies of the people

in Northern Katsina state, Nigeria.

Umar Saminu Daura
Depatment of Geography UMY U, Katsina

This paper examines the adaptation strategies to climatechange, using a
gender perspective. The data for this research were obtained from reviewing
relevant literatures as well as from physical observation and interviews in the
area. Methodology of study involved the selection 30 houses in a community of
120 houses using systematic sampling method for face to face interview
specifically targeting a male and female per house for the interviews.
Information on environmental problems caused by climate change, their
causes, perceived change and their socio- economic consequences in the
community were obtained through Semi structured interview. Results of the
study revealed among others; increased windstorm intensity; deforestation;
desertification; heat wave and erosion as climate change consequences
identified in the area heat wave and erosion. Results show that men believed
that drought, windstorm, erosion and deforestation as four most critical
environmental problems with the most severe impact on the community,
women are of the opinion that emphasis lie more on the consequences of these
problems on windstorm, flood and deforestation on the health, agriculture and
food security. Indigenous adaptation strategies adopted by the people in the
area include use of stalk of millet, maize, sorghum and animals dung for
cooking to reduce cutting down of trees for fuel wood. To mitigate the effects
of the climate change menace on the livelihoods of the poor and vulnerable, the
development and implementation of a holistic climate change adaptation
framework across Northern Katsina in particular is recommended.

Key word: Change, Adaptation, Mitigation and Environment, Northern
Katsina

85



IMPACT OF CLIMATIC VARIABLESON HUMAN MORBIDITY
AND MORTALITY DUE TO MALARIA

IN ARGUNGU KEBBI STATE

Abubakar G. Fada, and Isah Hamisu
Department of Geography,UsmanuDanfodiyo University, Sokoto, Nigeria

Climatic variablesaffect human health through through the ecology of the
disease agent or by creating habitat conditions that aggravate the incidence of
other diseases. A shift in weather elements could bring about changes in the
types and number of habitats and general physiology of the pathogens, their
hosts or vectorsA change of only 1°C in temperature can, for instance, change a
mosquito’s life span by more than a week (Pemolaet al, 2007). This paper aims
to examine the possible associations between climatic variables (particularly
rainfall amount, temperatures and relative humidity) and morbidity and
mortality on reported cases of malaria in Argungu General Hospital, Kebbi
State, Nigeria. Climaticdata were collected for the period 2001 — 2010 and the
mortality case registry data due to malaria were collected for the same period.
A two-tailed Pearson Correlation and Regression Analyses were used to
examine the degree of association between the variables.The results of the
correlation analysis showed a positive association of rainfall with morbidity
(r=0.422), which was not statistically significant at 0.05 alpha level, while
temperatures had a weak positive correlation (r= 0.279) with morbidity while
relative humidity had a weak negative correlation (r= -0.167). In the case of
mortality, only relative humidity had a strong positive correlation with
mortality (r= 0.527) on malaria, which was also not statistically significant at
0.05 alpha level. Rainfall was positively correlated with mortality on malaria
(= 0.310) but inverse relationship between temperature and mortality on
malaria (r= -0.297) was weak.The regression model gave temperatures the
highest contribution to morbidity followed my rainfall. Relative humidity had
an inverse contribution to morbidity and was the highest contributor to
mortality while rainfall was the lowest. It was observed that 2008 had the
highest number of morbidity cases and the least number of cases of mortality
which were attributed to the little rise in the amount of rainfall preceding 2007.
The year 2008 also had excessive rainfall that washed away the larvae. The
conclusion was that the degree of association of the variables may be a function
of the environment, which i1s semi-arid. It was therefore recommended that a
more detailed study on the socio-economic characteristics of the people be
carried out.
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EFFECTS OF CLIMATE CHANGE ON DISEASES

IN GOMBE STATE, NIGERIA.

Dr. AHMAD ABDULLAHI
Department of Geography Federal University,Kashere.Gombe State, Nigeria

There is no denying the fact that climate change is the most critical global
environmental problem facing humanity in recent years. The impacts of climate
change on ecology of disease agents cannot be over emphasized. Similarly, the
role of diseases on the lives and sustainable development of Africa and its
citizens is an issue to reckon with. This study looks at the relationship between
mean annual temperatures and mean annual rainfall and the prevalence of
malaria, measles, cerebra-spinal meningitis and pneumonia over a period of 10
years in Gombe State, Nigeria. Data on diseases were obtained from the State
Ministry of Health and were correlated with climatic data obtained from
Nigeria Meteorological Station (NIMET) Gombe Office. Both results of
correlation and X* and visualisation showed significant relationship of
prevalence of diseases and climatic variables. The results also showed
changing trends of these diseases (mutations) with change in climate. The study
concludes that a change in the method of combating diseases needs to be
advanced by Health Ministries to tally with the change in climate. It also
advocates for advance planning in research, procurement of drugs and its
accessories and environmental awareness in order to forestall further escalation
of diseases for sustainable development.

KEYWORDS: Climate Diseases Temperature Rainfall Cerebra- Spinal
Meningitis Measles Pneumonia
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Possible impact of climate change on meningitis

in northwest Nigeria

Dr. Auwal F. Abdussalam, and Gregor C. Leckebusch
School of Geography, Earth and Environmental Sciences, University of Birmingham, UK.

Projecting the potential impact of climate change on meteorologically-
sensitive infectious diseases is essential, especially for regions where the
projected climate change impacts, and infectious disease risk, are both large.
The Sahel and tropical West Africa, where northwest Nigeria lies, are areas
identified as "hotspots" of climate change, and are projected to be
disproportionately impacted due to the large and often vulnerable populations
that reside in the region. Meningitis is one infectious disease that afflicts the
Sahel, in both small outbreaks and large epidemics. Records of meningitis
cases from the World Health Organization indicate that northwest Nigeria
consistently reports high numbers of cases. Despite the ongoing polysaccharide
conjugate vaccination campaign, there is still need to quantify the future impact
of climate change on meningitis. The polysaccharide conjugate vaccine is
believed to provide longer protection than previous vaccines, and mitigate the
risk of epidemics and carriage of meningitis, but it is serogroup specific and
there are other serogroups that have the potential to cause epidemics.

In this study we assessed the potential impact of future climate change on
the dynamics of meningitis in northwest Nigeria by forcing empirical models
of meningitis transmission for the region with monthly simulations from fifteen
Coupled Model Intercomparison Experiment Phase 5 (CMIP5) atmosphere-
ocean global climate models (AOGCMs), which support the forthcoming Fifth
Assessment Report of the Intergovernmental Panel on Climate Change. The
empirical meningitis models were developed using a generalized additive
modeling (GAM) approach which can better account for the seasonally-varying
influence of unknown or unrecorded climatic and non-climatic influences that
may influence meningitis transmission. The CMIP5 AOGCM scenarios used in
this study include the historical simulations and three future projections. The
future projections are distinguished by the values of their “Representative
Concentration Pathways” (RCPs). In this study the RCP2.6, RCP6.0 and
RCP8.5 scenarios for 2006-2100 were used, with the numbers representing the
globally-averaged top-of-the-atmosphere radiative imbalance (in W m™) in
2100. Compared to the Special Report on Emissions scenarios (SRES) that
informed the climate projections for the previous CMIP experiment (CMIP3),
the CO, concentration in RCP2.6 is below B1, in RCP6.0 is slightly above
A1B, and in RCP8.5 exceeds A2. Therefore, a broad range of potential
greenhouse gas trajectories for the 21st century are represented by the three
chosen scenarios. The first ensemble member from each model and scenario
was used. Because the AOGCM data have coarse spatial resolution, six
AOGCM variables were statistically downscaled to each of three cities in
northwest Nigeria where the meningitis models were developed (Kano, Sokoto
and Gusau), using airport weather station observations from each city to train
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the downscaling algorithms. Two statistical downscaling approaches were
employed to account for the sensitivity of the chosen downscaling
methodology. Both techniques are based on a perturbation technique in which
the future monthly climate change signal from the AOGCMs was added to the
1990-2005 monthly weather station observations from the airport in each city,
to obtain observationally-consistent downscaled climate change projections in
each city for two 21st century periods: 2020-2035 and 2060-2075.

The results indicate statistically significant increases in meningitis cases
during most months of the meningitis season (approximately November
through May) in the future, across all time periods, meningitis models, and
RCPs used in the projections. Changes are largest and most significant in the
hottest months (Feb to May), which are generally the months in which
meningitis occurrence is highest.  Significant changes in the onset and
cessation of the disease are projected in the 2060-2075 results, suggesting the
meningitis season may lengthen. As expected, projections using models that
were developed with the adjusted case data (i.e., without the bias of
polysaccharide vaccination campaigns) indicate higher cases in the future.
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IMPACT OF CLIMATE CHANGE ON HUMAN HEALTH

IN KANO METROPOLIS, KANO STATE, NIGERIA

ISMAILA IBRAHIM YAKUDIMA
DEPARMENT OF GEOGRAPHY, KANO UNIV. OF SCIENCE AND TECHNOLOGY, WUDIL

Climate change is an issue attracting global attention for its significant
effect over the health of human. This study examines the impact of climate
change on the health of the inhabitants of Kano metropolis. Hospital records on
selected diseases were collated from Murtala Muhammad Specialist Hospital.
Climatic records of the area for the period of ten years (2003 — 2012) were also
retrieved from Aminu Kano International Airport. Correlation analysis was in
determining the relationship between climate change and people’s health of the
area. Regression analysis also employed to disclose the impact of climate
change on human health based on the selected diseases. The result shows that
the regression coefficient of Asthma, typhoid, meningitis and malaria are
0.801, 0.735, 0.821 and 0.912 respectively. This indicates a strong association
between climate change and health of the people of the area. Recommendations
offered include broadcasting of weather report to the people through media to
make the aware on the change in the climate and how to cope with the changes.
Also people should be enlightened on possible consequences of human
activities promoting climate change and how to reduce their effects.

Keywords: Climate change, Disease, correlation, regression, weather and
anthropogenic
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CLIMATE CHANGE AND MIGRATION FROM NGALA LGA

Dr. Adam Modu Abbas (1), and Dr. Garba K/Naisa Adamu (2),
(1) Department of Geography, Federal University, Kashere, Gombe State, Nigeria
(2) Federal University, Dutsin-Ma, Katsina State, Nigeria.

Nigeria, due to its location, size and population is very vulnerable to the
impact of climate change. Little effort is however made to address most of the
problems, despite the fact that sufficient understanding is made on the impact
of climate change and problems emanating from it are also always being
propagated. Migration, one of the resultant effects of climate change is
however given less attention. This paper focuses on the climate change impact
and one of resulting effects, migration and its associated problems. Purposive
sampling technique was adopted in sampling 250 respondents who were mainly
family members of out-migrants from Ngala LGA of Borno State. Available
literatures were consulted for the types of climate change impacts. The results
revealed that, climate change leads to climatic variation over the space with
numerous effects on the environment such as intermittent droughts,
desertification/deforestation, low water table and establishment of dams across
the courses of the main sources of water supply to the Lake Chad. Many
people in the study area either migrated to Cameroon’s Darrak, Lake Doi and
mayo mbund, Lagos, Nigeria, leaving some members of their families at home.
More than half of respondents indicated that the heads of the households
migrated as a result poor harvest due to diminishing or fluctuating
rains/drought and/or drying of river Surbewel. It is recommended that; inter
basin water transfers should be embarked upon.
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Salient Consequences of Climatic Variability

on the Population of Northern Nigeria

Prof. Dr. Saed Ibrahim Al Badawy, Prof. Dr. Magda Ibrahim Amer,

Dr. Ahmad Sayed Shehata and Abubakar Yakubu Isa Kazaure
GEOGRAPHY DEPARTMENT, AFRICAN RESEARCH & STUDIES INSTITUTE, CAIRO UNIV.

In Nigeria there is a north — south dichotomy in the annual amount of
rainfall received by places located across the country from south to north. In
general, there is a latitudinal decrease in the annual amount of rainfall received
as one moves from south to north. This climatic variability which is an end
result of continentality (i.e. location further away from the Atlantic Ocean), has
negative impacts on the population of the Northern region of the country.
These consequences include environmentally induced labour migration,
poverty, low literacy level, imbalanced sex ratio (as a result of mass movement
of young adults to more climatically favourable locations within the country.
Hence this paper focusses on the negative impacts of climatic variability as
they affect the population of Northern Nigeria, with the view to identifying the
salient problems caused by the climatic variability and fostering solutions to
these problems.

KEYWORDS: Population, Climatic Variability, Continentality, Northern
Nigeria and Labour Migration.
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AN OVERVIEW OF CLIMATE CHANGE

AND IT'S POTENTIAL IMPLICATIONS IN NIGERIA

Dr. A. Yaro, Dr. H. Darda’u (1), and Prof. S.A. Mashi (2)
(1) Department of Geography, Umaru Musa Yar’adua University, Katsina, Nigeria
(2) Department of Geography & Environmental Management, University of Abuja, Abuja, Nigeria

The potential for climate change to bring about damaging and
irrecoverable effects on infrastructure, food production, and water supplies, in
addition to precipitating natural resource conflicts makes it a critical challenge
that must be responded to by any economy seeking sustainable growth in the
years leading up to 2020. Nigeria’s climate is already changing. Reports of the
Nigerian Meteorological Agency indicated that between 1971 and 2000 the
combination of late onset and early cessation shortened the length of the rainy
season in most parts of the country. Between 1941 and 2000, annual rainfall
decreased by 2-8 mm across most of the country, but increased by 2-4 mm in a
few places located within the southern part of the country. From 1941 to 2000
there was evidence of long-term temperature increase in most parts of the
country. The main exception was in the Jos area, where a slight cooling was
recorded. The most significant increases were recorded in the extreme
northeast, extreme northwest and extreme southwest, where average
temperatures rose by 1.4-1.9°C. In the future, the scenarios of temperature
change suggest a warmer climate. For rainfall, the projected changes vary
across the country, with scenarios suggesting a wetter climate in the south, but
a drier climate in the northeast. Although projected annual rainfall increases in
some parts of the country and decreases in others, all areas show increases in
rainfall during at least some part of the year. This paper discusses these current
and future climate change scenarios in the country and the possible impacts it
will have on social, environmental, political and economic spheres of the
country.
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Interpretations of Calamities from the Viewpoint

of Hausa Oral Poetry

Prof. Ibrahim A.M. Malumfashi
Department of Nigerian Languages and Linguistics, Faculty of Arts, Kaduna State University, Nigeria

Over the past several centuries Hausa land has witnessed a lot of disasters
or calamities, in the form of drought, famine, flood, pest attack, diseases and
wide spread poverty among the mass of the people. These calamities are not
only very much alarming, but disturbing, as each incidence of disaster or
calamity came with its peculiar kind of effect and varying degrees of
devastation. While responses to the causes, control and effects of these
calamities also vary, measures put in place in disaster study, via remote sensing
satellite equipment, monsoon watch and documentation and analysis, in the
form of scientific research and literary analysis don’t seem to have the desired
effect, as far as disaster occurrence and control is concerned. Looking at the
responses to the challenges of disasters in Hausa society, we find a closely
reason argument of neglect, disregard, and sometimes carelessness. For long, in
Hausa land, not much is on the ground as far as weather watch is concerned,
which ultimately leave the region at the vagaries of fluctuating weather and
invading pests. This same scenario is also found in most of the literature of the
people. What the literature does, one may infer, is to document the tumultuous
occurrence or describe in vivid terms how the rampaging calamities distorted
and dislocated the living condition of the people, in short, photographic
account, wrapped up with outpouring of personal or community emotions. In
this presentation, an attempt is made to situate the happening during and after
the occurrence of calamities as seen by Hausa oral poets with a view to
containing them in the future.
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THE SOCIOLINGUISTICS EFECTS OF CLIMATE CHANGES
ON HAUSA PEOPLE OF NORTHRN NIGERIA.

A CASE STUDY OF DECREASE IN ANNUAL RAINFAL IN NORTHERN NIGERIA.
Abdulrahaman Ado, and Prof. Dr. Ashraf Hady El- Azzazi

Department of African Languages, Institute of African Research and Studies, Cairo, University.

Climate change is a phenomenon that occurs over time. Its occurrences
affect the language and the social life of Hausa people living in the Northern
Nigeria. Linguistically, it brings about an increase and decrease in vocabularies
and some linguistic expressions. Socially, it affects the conduct of some socio-
cultural activities observed annually in Hausa land. This paper, therefore is
going to look at the sociolinguistics effects brought by the decrease in annual
rainfall in the northern Nigeria, in the areas of faming, migration and
immigration of people and culture, desertification of Hausa land games
reserves, rampant building of houses on river banks and the conduct of annual
socio-cultural activates such as marriage and naming ceremonies and a
spectatorship plays, like “kalankuwa” (view for all), “dambe” (boxing) and
“korowai” (wrestling).
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Favorable and unfavorable impacts of climatic change

BIO-ARCHAEOLOGICAL EVIDENCES FROM THE DAKHLEH OASIS, EGYPT.

Dr. Tamer Gad Rashed (1), and Heba Abd Elsalam (2)
(1) Biological Anthropology Lecturer, Institute of African Research and Studies, Cairo Univ.
(2) Graduate assistant and PhD student history department Middle tense state university.

Climate change is arguably one of the most researched, studied and
discussed topics today. It is an important element for understanding human
settlements and population change. Humans have a complex relationship to
environment and the capacity to respond to environmental challenges. Thus,
intensive research and discussions through challenges and consequences of
human responses to the environmental changes may prove and develop
strategies for dealing with contemporary and future interactions between
humans and the environment.

Bio-archaeology is a sub-discipline within biological anthropology. It is
concerned with the study of human biology and culture through the analysis of
skeletal remains from archaeological context. Bio-archaeology becomes a
powerful tool for exploring the biological effects of challenging environmental
processes on health.

Bio-archaeology helps to reconstruct the lives and lifestyles of past
people; this is due in the greatest part to the incorporation of several methods
from a range of other disciplines in order to situate the human remains within
broader bio-cultural context. It integrates biology (human remains) and culture
(material remain) within the greater environmental context (climate).

Combining bio-archaeological data with climate change provides a
necessary time depth to explore how humans have responded to such change.
In addition, it gives insight into the link between climate change and the costs
and benefits of various adopted strategies in the face of human-mediated
disturbances. Understanding something about the success and failure of the
strategies employed by past peoples provides some historical context for the
choices facing us today.

The present study explores the positive and negative impacts of climatic
change on the population which inhabited the Dakhleh Oasis in the late
dynastic period. This is accomplished through the bio-archaeological
investigation of their health and disease status, lifestyle, nutrition, and trade
networks. Moreover, the study investigates the effect of extremely arid climatic
conditions on the degree of preservation and quality of skeletal and cultural
materials.
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The absence of diet paleostratigraphy
during the First Intermediate Period
as an aspect of the interaction between climatic changes,

political conditions and social values

Dr. Ghada Darwish Al-Khafif
Anthropology & Mummy Conservation Lab., Center of Conservation & Research, Ministry of Antiquities.

Social, economic and belief systems of a society can be reflected in
food. Calcified tissues can contain the indicators of diet that is why trace
elements analysis of bones and teeth enhances the understanding of
archeological population's dietary behavior.

Benefiting from the advantages of LIBS technique, trace elements
analysis of the archeological bones excavated from Qubbet el Hawa Cemetery
(Aswan) was conducted to estimate the Sr/Ca difference between males and
females in a sample belonging to the middle class and dated to the First
Intermediate Period (2181-2050 B.C.) which is considered as an age of
feudalism, civil wars, low Nile floods, famine and social disturbance.

The main argument against bone diagenesis was the significant
correlation between bone Sr/Ca and Ba/Ca ratios. Although it is indicated by
the legal history studies that females lost some of their legal rights and
independency during the First Intermediate Period, the absence of significant
difference between male and female Sr/Ca ratios in the sample under
investigation indicates that the same diet was served to both sexes. It is
concluded that the belonging of the studied population to the middle class had
gave the females the advantage of absence of diet paleostratigraphy.

102



THEATRE AND PUBLIC AWARENESS ON CLIMATIC CHANGEBY

IBRAHIM SHEHU (1), AND PROF.DR. ASHRAF EL-AZZAZI (2)
(1) Ph. D Student,
(2) Hausa Section, Department of Languages, Institute of African Research and Studies, Cairo Univ.

Theatre is a collaborative form of art that uses live performers to present the
experience of a real or imagined event before a live audience in a specific
place, while drama on the other hand which shares a lot with theater, it is any
enactment that focuses on entertainment. However, the enactment cannot be
achieved in isolation from the focus of the content of the plays. Each
performance is usually targeted to achieve a specific objective.

Being patronized in both urban and rural areas, theater can play a great role
towards the recent campaigns embarked on the effect of climatic change.
Having a universal appeal and impact, a well-conceived drama/theater can
overcome barriers of language and culture in the managing climate and
environment. Thus, as interdisciplinary contribution, public awareness through
theatrical performance could be promoted among the populace on the effect on
the climatic change and possible measures to address the situation.

This paper intends to make an insight into the role and power of theater
medium in the promotion of public awareness campaigns on addressing the
effect of climatic change .
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Changing Climate, Changing lives. Impacts of climatic changes
Around the Lake Victoria basin.

A Bio-cultural Anthropological approach
Dr. Alyaa El-Hussein, Dr.Tamer G. Rashed, and Dr.Tamer M. Abdelwahab

Lecturers of Anthropology, Institute of African Research and Studies, Cairo University

Climate change is considered to be a critical global challenge and recent
events have demonstrated the world’s growing vulnerability to climate change.
The impacts of climate change range from affecting agriculture to further
endangering food security, to rising sea-levels and the accelerated erosion of
coastal zones, increasing intensity of natural disasters, species extinction and
the spread of vector-borne diseases. Understanding the challenge that climate
change poses and crafting appropriate adaptation and mitigation mechanisms
requires input from the breadth of the natural and social sciences.

Anthropology's in-depth fieldwork methodology, long engagement in
questions of society—environment interactions and broad, holistic view of
society yields valuable insights into the science, impacts and policy of climate
change. Bio-cultural approach is an integration of biological anthropology and
social / cultural anthropology. It can be understood as a feedback system
through which the biology and culture interact. It utilizes a variety of methods,
tools, areas, and levels of investigations and analysis. Where, this type of
research involves integrating how cultures approach health and healing based
on class, age, gender, education, religion and their own traditional experience
with illness and healing.

Regrettably, Lake Victoria is today seriously threatened due to receding
water levels, soil and waste pollution, over-fishing, and a growing decline in
the health of its ecosystems. As a result, the livelihoods and well-being of over
30 million people who live around its basin are at risk. Furthermore, one
important stream of research in the anthropology of climate change showed
that indigenous cultures are quite resilient in the face of environmental
changes. In addition, there is causal link between climate and health as revealed
by the integrated climate-disease models.

Thus, this paper looks at the impacts, vulnerability, and adaptations to
climate change at the bio-cultural level in the area around the Lake Victoria
basin. Moreover, the paper seeks to identify further knowledge and research
required to contribute to risk reduction, particularly in areas with both high risk
and high impacts. Finally, the paper provides some recommendations for policy
makers as guidelines when they establish the strategic plans for dealing with
further potential impacts of climate change.
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Study climatology of Nile Basin

by using regional climate model (RegCM4)
Gamil Gamal Abd El-Motey, and Prof. Dr. Fawzia Morsy

Department of Natural Resources, Institute of African Research and Studies, Cairo University

Climate Models simulate the interaction between the atmosphere, and the
ocean and land surface beneath it. Regional climate models are increasingly
being used for downscaling climate scenarios and for seasonal climate studies
in many parts of the world. In this paper, we study the climatology of Nile
Basin from 1998 to 2004 to see up to what extent the model is capable of
capturing the climate conditions over the study area. The model outputs for
rainfall, maximum temperature and minimum temperature are compared with
the observational grid data of Climatic Research Unit (CRU) and real time data
for number of stations such as Juba, Gore and Makale.
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The changes in the rainfall intensity over Africa

Due to the role of Atmospheric aerosols

Prof. Magdy Abdel-Wahab (1), Ashraf Zakey,
and Reda Hassan and Zienab Salah (2)

(1) Department of meteorology and astronomy, Cairo University
(2) The Egyptian Meteorological Authority

The Online integrated climate-chemistry model (RegCM4-CHEM) is used
in this study to identify the change in the rainfall over Africa due to the role of
atmospheric aerosols. In this study, we investigated the large-scale connection
between African aerosol and precipitation over Africa during the period (2011—
2013).

The model simulations of RegCM4-CHEM included both of the direct and
indirect effects of atmospheric aerosols. The monthly and daily Moderate
Resolution Imaging Spectroradiometer (MODIS) aerosol products (aerosol
optical depth, fine mode fraction) and Tropical Rainfall Measuring Mission
(TRMM) precipitation and rain type is used to validate our results.

The results indicated that the climate of Africa north of the equator is
characterized by pronounced seasonal contrasts, regulated by the inter-tropical
convergence zone (ITCZ). The ITCZ is made manifest at the surface by the
transition zone between the dry harmattan air and the moist air from the
equatorial regions. This transition is marked by discontinuities in wind, dew
point, and temperature.

This study suggests that African aerosol outbreaks in the West African
Monsoon (WAM) region can influence precipitation in the local monsoon
system that has direct societal impact on the local community. Based on the
seasonal cycle of dust and smoke and their geographical distribution, our
results suggest that both dust (coarse mode aerosol) and smoke (fine mode
aerosol) contribute to the precipitation suppression. However, the dust effect is
evident over the Gulf of Guinea while the smoke effect is evident over both
land and ocean.
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STABLE ISOTOPIC COMPOSITION OF PRECIPITATION

IN KATSINA STATE AS AN INDICATION OF WATER CYCLE

Muhammad S.B. (1), and Dr. Nasiru R. (2)
(1) Department of Physics Umaru Musa Yar’adua University, Katsina
(2) Department of Physics, Ahmadu Bello University, Zaria, Nigeria

The phase changing characteristic of water during successive cycle of
evaporation and condensation (hydrological cycle) reveals the magnitude of
isotope fractionation which reflect a wide range of8’H and8'®O values in
precipitation. The isotopic concentration changes, whenever condensation
occurs to form precipitation. 19 precipitation samples were collected from
different areas across the state. The delta values for both deuterium and
oxygen-18 of the samples were determined using Geo 20-20 Mass-Gas
Spectrometer. Katsina State precipitation shows a wide range of stable
isotopes composition; thed”H values range from -74%oto -4.4%o standard mean
ocean water (SMOW) with weighted mean of -39.3%o and the 5'°O values
range from -10.20%o to —1.88%0 (SMOW) with a weighted mean value of -
6.1%o. Thus the delta valuesdistribution for the Statedefine a straight line on a
cross-plot of 8°H against 8'°O represented by approximate equation; 8°H = 8.2
80 + 11.5%0.The slope of 8.2 of Local Meteoric Water Line(LMWL) of
Katsina state indicates less or no evaporation effect during precipitation in the
area and confirms the continental nature of itsprecipitation. The intercept
(11.5%o) 1s known as deuterium excess.

Key words: Fractionation, Continental type, Stable isotope, Meteoric water,
Deuterium, Oxygen-18,Delta value(d).
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The Effect of Climate on Borehole Drinking Water Quality

in Urban Katsina, Nigeria

Murtala Mohammed Ruma (1), Dr. Attia Mahmoud El-Tantawi, Prof. Dr.

Aziza Mohamed Ali Badr, Prof. Dr. Soliman Khater (2)

(1) Geography Department, Natural and Applied Sciences Faculty, Umaru Musa Yar'adua Univ. Katsina, Nigeria
(2) Department of Geography, Institute of African Research and Studies, Cairo University Egypt

Due to climate change, the quality of drinking water, source from surface
or ground water, in the future may be deteriorated to such an extent that it will
be unsuitable for drinking. This paper was aim to determine the effect of
Climate (seasonal variation) on borehole drinking water quality collected from
twenty different sampling locations in Urban Katsina, Katsina State. Nigeria. A
total of 20 (20 each) borehole water samples were collected during dry and wet
seasons of the year 2013. The gross appearance of Physicochemical and
biological parameters; pH, EC, Turbidity, Hardness, Calcium (Ca), Barium
(Ba), Fluoride (F), Lead (Pb) and E. coli (Cfu/ml) were analyzed using
standard analytical techniques. The results of analysis gave the mean values in
dry and wet season as follows: pH (5.8 — 7.1), Electric Conductivity (613 - 570
ohm/cm), Turbidity (17 — 14ntu), hardness (462 - 500mg/1), Calcium (15.9 —
9.1mg/l), Barium (5.3 — 11.7mg/l), Fluoride (0.9 — 1.7mg/l), Lead (0.07 —
0.2mg/l) and Total coliform (126 — 150 Cfu/100ml). These results show that
there is variation in quality of the boreholes drinking water between dry and
wet season. All the parameters analysed with except of EC, Turbidity and Ca,
have highest concentration mean value in wet season than dry season. Hence,
the quality of the boreholes drinking water in Urban Katsina is more
deteriorated in the wet season than in dry season (in terms of Total Hardness,
Barium, Fluoride, Lead and E. coli). Since the recent global climate change
phenomenon is more or less an established fact, it is time we focus our
attention on the dire consequences it may bring to our groundwater quality (via.
Borehole water) and face the challenges of climate change in more realistic
ways.

Keywords: Climate Change, Physicochemical parameters, Heavy metal, E.
coli, Borehole Water, Urban Katsina Nigeria
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Evaluation des services écosystémiques au Maroc face

aux changementsclimatiques

Houda GHAZI, Mohamed Messouli, Mohammed YACOUBI KHBIZA
Department of Biology, Faculty of Sciences Semlalia, Cadi Ayyad University of Marrakesh, Morocco

Chaqueécosystéme, sielleestbiengérée, génére de nombreux services qui
sontessentiels a lhumanité. Ces services peuventétreclassés en
quatregrandescatégories: d'approvisionnement (nourriture), de régulation
(contréle du climat), de soutien (lapollinisation des cultures) et culturels
(aspects spirituels et religieux). Malgré son importance, ces services ne
sontguerecomprisetcontrolésce qui favorisentleurdégradation, et avec le
changementd'utilisation des terres et le changementclimatique, la situation
devient plus réclamante. Notre recherche vise a évaluer les services
écosystémiques face aux changementsclimatiques tout en identifiantl'état des
¢cosystemes.  Celafourniraune base de  donnéessur les  services
écosystémiquesetleurvaleuréconomique, notamment les services non
marchands. Nous allonsutiliser les outils SIG pour I'évaluation et la
cartographie de ces services telsquelntegrated Valuation of Ecosystem Services
and Tradeoffs (InVEST). Dansnotrerecherche, nous allons nous
concentrersuruneéchelle locale, et nous allons essayer d'évaluer le paiement des
services des écosystemes en particulierdans le but d'identifier le hotspot le plus
important présentdans la région et d'identifier par la suite les sites prioritaires
de conservation.

Mots clés:  Ecosystémes, Services écosystémiques, évaluation,
changementsclimatiques
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Changement Climatique et Risque sur la Santé

dans une Approche Ecosystémique : Cas de la leishmaniose

K. Kahime, M. Messouli, and A. Boumezzough
Department of Biology, Faculty of Sciences Semlalia, Cadi Ayyad University of Marrakesh, Morocco.

Le changementclimatiqueaftfectel'épidémiologie de certaines
maladies.L’accentestmisicisur les interactions « incidence de la leishmaniose -
climat- population » dans les régionsprésahariennes du Maroc,
hautementvulnérablesenvers la Leishmaniose Cutanée (LC),
maladievectorielletrés extensive et qui représente un vraiprobléme de santé
publique.

La répartitiongéographiquede la leishmaniose a étéliéeaux conditions
del'environnement qui influentsur la répartition et la densit¢ a la fois le
phlébotome et I'hoteréservoirs. Dans cette optique, nous avons menu un travail
paralléle sur les relations entre les parametres climatiques (T min, T max, T
mean, P, H), la végétation et I’évolution de I’incidence de la LC entre 1990-
2010. L ¢étude a montré que leschangements dans les parameétres duclimat de
surfacepeuventchangerla dynamique dela LC (L. major) dansces zones semi-
arides.Les résultatssuggerentque, les changements climatique peuventa
voirinitier une cascade trophiquequi aentrainéuneaugmentation de l'incidence.
On retrouve lacorrélation entre les fortes valeurs deprécipitations, le
NDVI(Indice de Végétation Normalisé) pour la
mémeannée,l'incidences’accroit et atteint le picavec décalage de 2 ans. La
dynamiquesaisonni¢rede la leishmaniosecutanéeestfortementcontroléepar les
températuresminimales.L'augmentationdécennaledu ombred'occurrenceCLdans
la régionsuggereque les changementsclimatiquesontaugmentésuffisamment
lestempératuresminimalesetcréentdes  conditions  appropriéespourendémie
quin'existait pas auparavant. Nousconstatonsaussique lestempératures au-
dessusd'unseuil critiquesupprimentl’incidence bien qu’il existe bien d’autres
facteurs qui influencent le déclenchement de 1’épidémie.

Mots clés : Vulnérabilité, Adaptation, Changementclimatique, Leishmaniose
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L'eau est 1’origine incontestable de la vie sur la planéte Terre .elle conditionne la

presque totalité des activités humaines avide au développement, alors que le monde
connait de plus en plus une pénurie d’eau potable sous le poids de la pression
démographique d'une part , et la demande croissante en eau pour répondre aux besoins
des activités industrielles et les zones urbaines signe du monde contemporain d'autre
part. La mauvaise répartition des ressources en eau entre les Etats, impose aux
organisations internationales, notamment I'Organisation des Nations Unies de mettre au
point une carte de route renforcant les efforts des pays dans ce domaine, pour le bien-
étre de la population et leur adaptation a leur milieu environnemental.

Ce phénomeéne est encore plus accentuer quand il s'agit de zones seéches dans le
monde, tels que le cas du Maroc, qui subi a travers son climat, des précipitations
irrégulieres et la succession des années de sécheresse, ce qui augment la menace de
manque d’eau, en particulier les eaux de surface, qui touchent directement la population
par sa pénurie que par son Exces.

l'eau est donc pour ’Homme 1'é1ément vital par excellence .il s’y attache fortement
et étroitement pour subvenir a ses besoins quotidiens qu’ils soient des activités , rurales
ou urbaines ,ainsi la sédentarisation de plusieurs communautés est liées a la présence de
l'eau .les habitants du bassin versant de I’ OUARGHA ne font pas exception en vertu de
la relation dialectique entre I'Homme et les ressources en eau, en 1’ exploitant de
différentes manieres . L’organisation traditionnelle reste pour autant dominante pour le
contrdle et la gestion de I'eau dans la région.

Les mutations sociales et les variations climatiques vécu dans le bassin versant , ainsi
que la baisse simultanée de la quantité des précipitations et sa mauvaise répartition
spatiotemporelle , soutenu par des périodes de sécheresse de plus en plus long, tout cela
avait amplifié la crise de l'eau déja aigué dans la région. un manque d'eau tres
important est enregistré au niveau des communes de (ain aicha- Azrizarr - Bouhoda)..Il
convient de noter aussi que la structure géologique de la région est composée de roches
argileuses (marneuses), imperméables, incapable de former ni de nourrir une nappe
phréatique résistante aux séquences de sécheresse de longue durée. Face a Cette
situation, et pour sortir de la crise, les utilisateurs de 1’eau dans le bassin versant de
I’OUARGHA ont inventé de nouvelles techniques pour gérer l'eau afin d’assurer une
quantité suffisante pour la population locale. Les Matfiyas, jadis inconnu dans le bassin
versant, émergent dans la région. C’est une technique pour la gestion des ressources en
eau, et son utilisation rationnelle. Ce sont des réservoirs d'eau de quelques métres cubes,
enterré¢ dans le sol, qui servent a stockés I’eau des pluies de la saison d’Hiver, pour la
réutilisée, pendant la sécheresse de la saison d’Eté. cette technique devenu la solution a
la pénurie d’eau, assure I’approvisionnement en eau de la population locale, 1’abreuvage
de leurs bétails, et I’irrigation de leurs potagers , en attendant 1’arrivée d'une solution
radicale et définitive , a savoir le rattachement de la campagne de bassin versant de
I’OUARGHA ,au réseau national de 1'eau potable .

Mots clés: la variation climatique, le Maroc, le RIF CENTRAL, le bassin versant de
I’OUARGHA, la rareté de I’eau, Les Matfiyas
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NEGATIVE IMPACTS OF DUST STORM

ON ENVIRONMENT OVER NORTH AFRICA
Dr. Fathy Mohamed El ashmawy

Senior Researcher in Climatology and Meteorology

There is widespread interest in the impacts of climate change on
environment .The areas of research interest focused on the desert dust impacts
on Human health and agriculture in North Africa.

Global warming increases the severity of extreme weather events such as heat
waves, flash flood and dust storm. In North Africa and on the most effective
investments to assist adaptation to these changes.

In this study discuss t focused on the negative impacts of dust storm on
the on agriculture, human health and climate the result indicate dust storm
destroy small plants and decrease the productivity and crop yield and increase
of heart disease and respiratory .
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ASSESSMENT OF 2012 RAIN-STORM FLOOD MAGNITUDE
AND FARMERS-ASSOCIATED RESPONSES ALONG RIVER WUDIL,

WUDIL TOWN, KANO STATE

Dr. MUHAMMAD ALHAJI
DEPARTMENT OF GEOGRAPHY FACULTY OF EARTH AND ENVIRONMENTAL SCIENCE
KANO UNIVERSITY OF SCIENCE AND TECHNOLOGY, KANO STATE

The study focuses on assessment of 2012 Rain storm-flood magnitude and
some farmers’ responses in Wudil town. The data used were collected through
both field measurements and structured interview with farmers whose farms are
located in proximity to river valley. The map presented has provided the
magnitude of flood-cover while interviews reveal an eye-sour lost pertaining to
degradation of arable land to sand flood, decline in farm produces and some
structural distortions along the river. It was estimated that farmers’ arable land
estimated at 5,093m2 was inundated by, 2012 flood and significantly covered
by sand deposited during the flood catastrophe. Most of the respondents whose
farms are in proximity to the river have responded that, the catastrophe
wasvery destructive as 60% of them lost all their farms to flood. For the huge
alluvial sand deposit, the aftermath irrigation was not profitable, if not for sugar
cane farmers who recorded some positive development. About 30% of the
responding farmers have lamented that they incurred lost of farm produces and
other same respondents witnessed income reduction while few reported lost of
lost of livestock’s or increase in food stuff prices. The study has recommended
the adoption of agro-forestry farming system, economic diversifications
towards non farming activities as measures for mitigation and Improvement on
crop cycle management such as pre-flood, flood-resistant crops and post flood
Crops.

Keywords: Catastrophe, agro-forestry, mitigation, pre-flood, flood-resistant
crops.
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CLIMATE CHANGE, SOIL AND VEGETATION

IN THE NIGERIAN DRYLANDS

Dr. G. K. Adamu (1), M. Ahmed (2), M. U. Mohammed (2), and A. K. Usman (3)
(1) Department of Geography and Regional Planning Federal University Dutsin ma Katsina,

(2) Department of Geography Bayero University Kano

(3) Department of Geography Ahmadu Bello University, Zaria

Climate change is among major set of environmental changes occurring in
today’s world. The drylands are characterized by drought and deforestation.
Soil degradation is widely recognized as a global problem associated with
desertification in arid, semiarid and dry sub-humid zones, Nigerian drylands is
inclusive. The Nigerian Drylands consist of the arid and semi-arid agro-
ecological zones of the country, which are characterised by strongly seasonal
climates, variable rainfall, frequent droughts, low biological productivity, a
large population and extensive poverty. Previous studies have shown that due
to climate change some of the medicinal plants, mushrooms, cane, etc are
either endangered or extinct in parts of Nigerian drylands. The lost had been
attributed to storm surges, drought, deforestation, bush fires, uncontrolled
lumbering and forest exploitation (including firewood procurement) which has
been proceeding in Nigeria at the annual depletion rate of 400,000 hectares.
Soil nutrients depletion were noted as one of major challenge to agriculture and
some literature relate that to climate change, while the population is increasing
(at growth rate between 3.0 to 3.5%) at alarming rate. It is concluded the policy
should be geared towards solving climate change and its associated risk.
Reforestation programmes and policies, development of biotechnology,
integrated climate risk management, and technology that can capture carbon
emission have been recommended as magic wand for ameliorating the
problems.

Keywords: Soil Degradation, Deforestation, Climate Change, Drylands
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Comparative phytochemical analysis of Nigerian and Egyptian henna

(Lawsoniainermis L.) leaves using TLC, FTIR and GCMS

Nasir Hassan Wagini (1), EI-Saady Mohamed Badwey (2),
Amira Shawky Solima (1), Mohamed Said Abbas (1),
and Yasser Adel Hanafy (3)

(1) Department of Natural Resources, Institute of African Research and Studies, Cairo University.
(2) Faculty of Agriculture, Cairo University, Egypt
(3) Desert Research Center, Cairo Egypt

This study is design to compare the phytochemicals in Nigerian and
Egyptian henna by preliminary test for secondary metabolites, and by
techniques of; thin layer chromatography (TLC), Fourier Transform Infrared
spectroscopy (FTIR), and Gas Chromatography Mass spectroscopy
(GCMS). Lawsoniainermis L. (Lythraceae) commonly called henna is
known for its cosmetic properties. Theleaves were extracted using n-hexane
as a primary solvent. The n-hexane extract was fractionated using
chloroform, ether, methanol, and ethyl-acetate. The resultant fractions were
primarily analyzed for secondary metabolites and secondarily by thin layer
chromatography (TLC), Fourier Transform Infrared spectroscopy (FTIR),
and Gas Chromatography Mass spectroscopy (GCMS) techniques. The
phytochemical screening revealed the presence of alkaloids, flavonoids,
glycosides, saponins, tannins, quinines, resins and sterols). The presence or
absence of all the phytochemicals in these solvents was more or less similar
between both samples. TLC profiling shows 9 bands of chemical compounds
that are significantly similar in both samples. The FTIR spectrum confirmed
the presence of 8 functional groups (aryl-disulfides, aromatic ring, alkyl
substituted ether, alcohols, alkane, quinone, and thiocyanate), in both
samples and an addition of aliphatic-iodo compound in Egyptian sample.
Sixteen and seventeen compounds were identified in Nigerian and Egyptian
samples respectivelyby GCMS analysis. Lawsone (2-hydroxy 1,2-
naphtoquinone) is one out of 7 common chemical compounds identified in
both samples. The common compound identified by TLC, FTIR, and GCMS
were found to be significantly similar in both quantity and quality. Thus, the
research confirmed henna to be an important source of phytochemicals of
immense pharmaceutical significance.

Keywords; Henna, L. inermis, dermatophytes, phytochemical, Nigeria and
Egypt
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Preliminary Assessment of the Impact of Climate Change

on Lake Tana in Ethiopia

Samiha Ouda (1); Prof. Dr. El Sayed Gabar (2); Fouad Khalil (1),
and Tahany Noreldin (1)

(1) Water Requirement and Field Irrigation Department Soils, Water and Environment
Research Institute (SWERI), Agricultural Research Center (ARC)
(2) Institute of African Research and Studies Cairo University

The Blue Nile contributes to a rate of 80-85% of the water feeding the River
Nile. The Blue Nile originates from Lake Tana in Ethiopia. Climate change in
the future, in terms of temperature and rainfall, could have a significant impact
on such high percentage that reaches Egypt. This research aims to use the seven
models of global climate change: BCCR-BCM2.0; CNRM-CM3.0; CSIRO-
MK3.5; ECHam5.0; INMCM3.0; MIROC3.2; AVERAGE to develop climate
change scenario (Alb) to predict temperature and the amount of rain fall in
2010 and 2030 on Lake Tana. These data were compared with the weather
normals (average of 30 years from 1961-1990) in the same site. The results
showed that all of the seven models predicted lower maximum temperature
values than the normals in January and November than what is predicted in
2010 and 2030. However, the predicted values for the rest of the months were
higher. As for the minimum temperature, the predicted values in 2010 and 2030
were higher than the normals in all months. Regarding to annual rainfall, the
results showed that all the models predict an increase in the amount of rainfall
in 2030, except for two models. The model BCCR-BCM2.0 predicted shortage
of 2% in the amount of annual rainfall and this shortage is due to a decrease in
the amount of rainfall in August by 15% and September by 99%. Furthermore,
CSIRO-MK3.5 model predicted a decrease of 1% in the amount of annual
rainfall in 2030 and this shortage is due to a decrease of rainfall in June by11%
and in September by 63%.

Thus, the previous findings implied that Egypt's share of Nile River
coming from the Blue Nile in 2030 will not affected by the change in climate.
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Vulnerability and adaptation to climate change

in the Moroccan Qases Biosphere Reserve

Mohammed YACOUBI KHEBIZA

Cadi Ayyad University, Semlalia Faculty of SciencesResearch Group on the vulnerability and
adaptation to Climate Change in Morocco (GRIVAC), Marrakech, Morocco.

The Moroccan Oases are part of UNESCO Biosphere Reserve. Significant
atmospheric and desert Saharan events such as sand invasion often occur in the
region affecting the world’s climate. The research adopts an integrated
assessment approach, which provides a research framework to integrate climate
change scenarios, socio-economic scenarios, current climate vulnerability
identification, climate change impact assessment, sustainability specification,
adaptation option evaluation and multi-stakeholder participation.

By wusing the environmental Vulnerability Index (EVI), the climate
vulnerability of the Oases Biosphere Reserve under current climate conditions
was investigated.

The application results indicate the relative vunlnerability of the land and
water systems in different areas exposed to current climate stimuli. A map of
composite indicators representing the vulnerability of both agricultural and
domestic water users to climate stress in the form of long hot and dry spells
was also generated to identify areas of high vulnerability in the region as a
whole. The result indicated that the ecosystem of region is vulnerable, which
various degrees of vulnerability in different part of the oases. The most
vulnerable ecosystems are located in the lower reach of the basin with
unmanaged ‘palmeraie’ under extreme arid conditions, which is extremely
sensitive to climate change. For the middle and upper reach regions, the rank of
ecosystem vulnerability degree improves gradually. The results of the
adaptation policy evaluation indicate that the feasibility of adopting technical
and engineering adaptation practices is relatively low. Adaptation to climate
change in this region involves the review and if necessary changes of our
policies, programs, investment and ultimately, our behavior, in the light of our
knowledge about consequences of these changes.

Keys-words: climate change, vulnerability, adaptation, oases, Morocco

135



"o dslyy ) Wa" 4, Cal) — b e S Ja ! delad ad B
Olalar gglara 2ala jala

5alall daala (A aY) luhally Ciad) dgae cLhaall sy aclise (syde

Wy cballe bl Ll (J591 L35 e il ) (B 858 Al dpalia Ly culS W
deluall sda il Ly o oallall G sull a1 (gsisal) o g sl lelad iyl Jsaal) culs
oe Slab At Baulal @l o 8585 astll W o) g5 VT sa alil 35S
bl Ay dyleaiall cilubndly dalally ddaal) clelpalls 3581 o Ge dailill CDIKaL)
feliall s3a o aad 3 clgie LIS i A5 ALlall GISEN Jlaaly Bbal) ililes Canag
Bal) 4y ST dadipe Al GBS 53 Al cdale §)gumy A1l gylall Akl BV e aaall
o S ade (85 e At @Al Ahady cleliay daldll Ayl clebiall e
oY) daa e dulull il de )3 omhY) (aliy e lete COISA)

P A el e Laliisae 8 Wlsie (s A8ysl) a2 (o peind (b Ll
o Jy Al z WY (el sl -
il e daill) Al edad) ol —
cda il Jaiy Y ) COKE -
ol delual 440l eSad -
ey Al COSAL Aa jite ol -

136



RECYCLING OF DRAINAGE WATER OF FISH FARMS IN AGRICULTURE
AS A NEW SOURCE FOR IRRIGATION

AND A BIO-SOURCE FOR FERTILIZING

Dr. Abdelraouf, R. E.
Water Relations & Field Irrigation Department, National Research Centre, Dokki, Egypt

Nowadays the limited water resources in Egypt lead to use the drainage
water effluent in agriculture, particularly in reclaimed desert land which
inherently deficient in organic matter, nutrient and trace elements. Therefore
the aim of this study is maximizing benefits from drainage water of fish farms
in irrigation of groundnut crop and using it as new water recourse. Two field
experiments were carried out during growing seasons 2012 and 2013, it
executed in research farm of national research center (NRC) in Nubaryia
province, Egypt to study the effect of fertigation rates and using drainage water
of fish farms in irrigation of onion crop. study factor was fertigation rate “FR”
0%, 20%, 40%, 60%, 80% and 100% recommended dose from mineral
fertilization from NPK and compare with fertigation by safe and sustainable
method “FSSM” (FSSM: integrated method of fertilization through to take
advantage of dissolved elements and vital component in drainage water of fish
farms to supplement the fertilizer needs with minimum amount from mineral
fertilizers) .the following parameters were studied to evaluate the effect of
study factors :(1) chemical and biological description of drainage water of fish
farms. (2) Growth characters of groundnut plant (3) fertilizer use efficiency of
groundnut (4) yield of groundnut, (5) irrigation water use efficiency of
groundnut "IWUE gounanut ", and (6) some of quality traits for groundnut.
statistical analysis of the effect of the different methods of fertigation indicated
that, maximum values were obtained under FR; (g, npk, also indicated that,
there were no significant differences under FRygpo, np™ FRgoo, > FReoo, npi >
FSSM this means that, using drainage water of fish farms as a new source for
irrigation will save 100% from traditional irrigation water and save at least
40% from minerals fertilizers under sprinkler irrigation system.

Key word: Drainage water of fish ponds, fertigation rates, groundnut

crop,sprinkler irrigation system, Fertilizer use efficiency, water use efficiency
of groundnut and Safe and Sustainable Fertilization Technology.
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