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Section Two: Project Description

1. Summary:
This project is aiming to study the status andgoatbf vegetation between two Niles, White and
Blue Nile (Gezira area) and the impact of thenalie change. since the vegetation pattern is
related to the rainfall redistribution and the dafity of the plant community to improve their
microenvironment, soil properties, plant speciesl dheir tolerance to drought and climate
parameter (rain, temperature, relative humidityll e analyzed. Remote sensing and GIS will
used to develop a map as a baseline study footharsl plant samples and pattern
2. Justification:

The sparse vegetation (at the study area) is f@agtive in protection and controlling soll
degradation (AL-amin 2005).This sparse vegetasategraded and the area is under desertification
process, particularly drifting sand, which is alreazard to Gezira Scheme, where this natural
sparse vegetation is the front defense. lite protection, regeneration and rehabilitation agm
crucial. Therefore research is needed to assessegetation pattern and its relation to run on/run
off and its ecological dynamic and theéo propose a strategy that addresses problems more

effectively.

3. Goal s: To acquire knowledge on current vegetation stapagtern and then investigate
whether the positive feedback and spatial redigtioin of runoff of water are sufficient to explain
the vegetation pattern formation in this localiffhen to assess the magnitude of the potential
hazard by monitoring the landscape biological armlagical multi temporal Changes, to suggest
suitable mitigation, reclamation and prevention suees that could protect the sparse natural

vegetation.



4. Specific Objectives: This study aims to:

() Map the vegetation pattern and their relatiorthe rainfall distribution (runoff/run onjsing
remote sensing and GIS,

(I1) Assess the vegetation cover status and itsrahtegeneration,

(111 Monitor the impact of the recurrent of droughn vegetation status.



5. Literature Revi ew

Land degradation as wind or water erosion is aogsrienvironmental problem
worldwide and a major threat to the sustainabildfy agriculture and economic
development. The effective measures for wind erostontrol include vegetative,
engineering and chemical methods, while measunew/dter erosion include transform
topography, tillage and crop rotation managementlching and rainwater harvesting
system. Success in soil and water conservation sneéedbe integrated within a
comprehensive agricultural management system. r(Rateal., 2001). In semi-arid
degradation continues unabated and many of theesargl the consequences have been
extensively studied(Peter et. al., 2001).He used ECOTONE to prediet éffects of
climatic fluctuations and disturbance frequencylaral and regional patterns in species
dominance and composition, h#ributedthe failure of many attempts to stop or reverse
dry land degradation to failure to (1) recognizeewlecosystems have crossed ecological,
edaphic or geomorphic thresholds, and (2) iderdifiyl address the properties and/or
processes at relevant scales that confer resistance

The most important causes of land degradatiorSurdan, aggravated by drought
are: (i) man made land misuse due to overgraziggu{tivation of unsuitable and marginal
lands, (iii) wood cutting and deforestation, (iV\@arance for cultivation expansion, and (v)
declining (rainfed) food production (yields). (Lu@nen et al., 1999). The effectiveness of
a biological barrier to reduce erosion is determir®y wind speed and duration,
erodibility of the surface, and biomass distribafiothat is shape, height and
porosity/permeability of the barrier (Chepil and ddouff, 1963; Lyles, 1988). (Bagnold,
1941; Chepil and Woodruff, 1963; Wilson and Coo83Q0). According to Evans (1992)
and Mohammed et al. (1995b), important amongstfredieasures in general are tree strips
and/or shelterbelts. It is necessary to protecgelatracks of completely or nearly



completely desertified land in Central Sudan byuratscattered vegetation (Al-Amin

2005 and 2006,Kainkwa and Stigter, 1994; Stigtealet 1997). The effectiveness of
sparse vegetation to reduce wind force and probecsurface, a situation more common
in dry regions of central Sudan, was thoroughly scdered by Nickling and Wolfe

(1993).
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7. Met hodol ogy:
a- Study Area

The site is located between the White and Blue,Nietween latitudes 14° and 15°
N and longitude 32° and 33° E, in Central Sudaeohsisted of a vast bare soil (about
5500 knf) without obstacles, with some scattered sand dwmes sand sheet with
hummocks around the area. The area is subjecbtarg sand from south and southwest
during summer time and from north and northeasnduwrinter. In the rainy season (from
July to September) the site appeared subject tdaoeeflow (run-on and runoff) of high
velocity and short duration.
b- Vegetation Pattern

To depict both spatial and temporal variation igetation, vegetation intensities
on different dates will be compared, using mulimp®ral color NDVI (normalized
difference vegetation index) composite. Acquiringd aanalyzing multiple temporal
spectral modist images of band (I) and band (I8afy2000-2007) for the area covering
dry and wet seasons and band math of ENVI (Enviemtnfor visualization image
Programme) will be used to calculate NDVI for eaolage. This image data will be used

for complete classification of the land cover (lthe@ NDVI time profile). The multi-



temporal NDVI image sets will be classified by wpervised classification and cross-
checked by ground survey, and then produce landmege For climatic properties
(aridity and drought) monthly total rainfall, temmpture, relative humidity and
evapotranspiration for years (2000-2007) will balgred to find the period of drought
spell.
c-Vegetation Status

An accurate vegetation status will be carried amanfthe map developed in
section b, random samples for soil and vegetatidinbe located and taken. Number of
samples should constitute 20 % from each map (pése soil and vegetated area). To
study the vegetation cover status ecological paensiesuch as density, abundance,
similarity and natural regeneration have to be imred, therefore, the following
measurement will be carried:
1- Natural Regeneration (N.R)
To determine N.R. Systematic sampling of (10x10em to be carried by counting new

seedlings for all species/area. Then N.R will deuwtated as follows:

NRS = No.ofseedling s/ area
" No.ofsamplesX samplearea

2-Association
Systematic sample of (50X50 m) will be taken foraswing association using chi-square

(X?) and contingency table as follows:



Specie x

SpeciesY | a c at+c

-1 b d b+d

atb | c+d | N

, _ (ad-bc-05N) N
~(a+b)lc+d)fa+c)b+d)

Where : a = both species x and y are reported,;
b= species X is present but species y is absent;
c= species y is present but species x is absent;

d= both species X and Y are absent; N = total nurabgquadrat.

(a+b)a+c)
N

JO.=

Where: J.O. = joint occurrence of species.
3- Diversity indices:
The index used for measuring diversity is the in@@xpson’s; the following equation
should be used:

. N(N-1)

SD==+—5

> n(n-1)
Where:

SiD= Simpson's index of diversity;

N= total number of individual;



n= number of individual of each species. Then frib® measurements the vegetation
density, abundance and frequency will be calculated
c- Soil properties

To determined the soil properties (following therstard methods)five soll
samples per map units at two depths: 0-30 cm ar@03@m will be taken and then the
following soil properties have to be determine: lbulk density;2- erodibility; 3-
moisture; 4- salinity and Sodicity; 5-tecture; 6gegpate; 7-infiltration rate and 8- soil

seed bank.

8. References:

1. Al-Amin, Nawal K. Nasr, Kees (C.J.) Stigter, MutasA.M. Elagab and Mohammed
Bedawi Hussein, (2005). Combating desert encroachimeguiding people, wind and
sand. Journal of Agricultural Meteorology (Japa®) 349 — 352.

2. Al-Amin, Nawal K. Nasr, C.J. Stigter and Achmed Hyeb Mohammed, 2006.
Establishment of trees for sand settlement in aptetely desertified environment.
Arid Land Research and Management 20, 309 — 327.

3. Bagnold,A.R.(1941). The physics of blown sand aededt dunes. Methuen & Co.L
London,pp.143.

4. Chepil,W.S. and Woodruff,N. P (1963). The physi€svond erosion and its control.
Advances in Agronomy 15:211-301.

5. Mohammed, A.E., C.J. Stigter and H.S. Adam, 199®mving sand and its
consequences in and near a severely desertifiedfoement and a protective

shelterbelt. Arid Soil Research and Rehabilitafipd23 - 435.



6. Nichkling, S.G. and Wolf, A. (1993). The protectiv@e of spare vegetation in wind

erosion. Progress in Physical Geography 17, 1:50-68

7. Debra P. C. Petersl and Jeffrey E. Herrick (200deling Vegetation Change and

Land Degradation in Semiarid and Arid Ecosystems: lAtegrated Hierarchical

Approach.Advances in Environmental Monitoring and ModelinglV2 No. 1 (2001) .

Section three:

researchers and their

responsi bilities.

Resear chers QUALI FI CAT | Academ ¢ | Mai n Responsibilities
| ONS status Specialty
1.Ali Khalid PhD A prof Bot any Veget ati on cove
anal ysi s
2. Mohamed Aljanry PhD A Prof For est Renot e sensi ng
managenent |and G S

Secti on Four:

Dur ati on of
SG.

Budget Phases

the project: Three years

Total budget: 26750




