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The
enhance livelihoods and ecosystem ser-

vceso is funded by the
gram on Water, Land and Ecosystems (WLE)
and it is being implemented in the Gash area in
Sudan by the Hydraulics Research Center (HRE
Sudan) of the Ministry of Water Resources, Irri-
gation and Electricity over the period Jan. 2015
to Dec. 2016 in collaboration with its partners,
Spate Irrigation Network Foundation, MetaMeta
Research, the Netherlands (leading partner).

The research project aims to optimize the use
of floods for agriculture and ecosystem services
to support livelihoods settings in the Gash River
basin.

The major research components are :
§ Groundwater management

§ Water resources allocations

§ [Ecosystem services

§ Sociatissues (gender issues and water man-
agement)

The closing workshop of the project was con-
ducted during 14th to 16th December 2016 and
aimed to:

§ Present the final findings of the different
components of the research work to a wide
range of stakeholders, including: farmers,
governmental officials, NGOs, etc.

§ Share and discuss the findings with the wid-
er spate community in Sudan, e.g., Khor Abu
Habil, Toker, etc.

resear darnegsingofloeds to i

Harnessing Fl oods to Enhance Livel
in Gash River basin
~af \]a
1 008 001 A8 ' I EOA ' AA 1 OAEEI

§ Strengthening the network of the Flood -
based Farming Systems (FBFSs) in Sudan.

CC Effer GisR¥E Bnli %bbate” bpBortunities

and constraints for the implementation of the
research outputs.

About (48) participants, in addition to (9) more
who represent the research team, have attend-
ed the workshop from different organizations
and institutions involved in the development of
Gash River Basin.

Research findings, conclusions and rec-
ommendations

With reference to the main users of the Gash
River water resources namely the spate system
of GAS, the groundwater recharge within Gash
River basin, the horticulture sector and the
rangelands further downstream in Gash Die and
based on the integrated analysis of the research
areas, the following sets of findings and associ-
ated recommendations have been obtained at
the end of the workshop. Consequently the im-
pacts on the socio-economic dimension were
highlighted. The following sections give the de-
tailed information.
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Enhance Livel

1) Gash Agricultural Scheme
Findings

§ Under current field water management prac-
tice (55% efficiency), a maximum of 8% ex-
pansion is possible, i.e. 90,000 feddan could
be irrigated.

§ Improving field water management up to
65% efficiency, could lead to 27% expan-
sion, i.e. 104,000 feddan can be irrigated.

Conclusions

§ There is possibility for expansion by about
8%, or 27%.

§ Expansion to 120,000 feddan (commonly re-
ferred value) is not a realistic target.

Recommendations

§ To divide the Mesgha (field) vertically into
two parts of 500 feddan each to be tested at
pilots.

§ To introduce field channels covering at least
2/3 of the field length on both sides to be
tested at pilots.

2) Horticulture Area
Findings

§ Allocated 90,000 feddans (35,000 in GAS
and 55,000 outside) 1 current utilized,
45,000 feddans (20,000 in GAS, 25,000 out-
side).

§ Under best scenario (mesquite control, re-
ducing flow to Gash Die to 8 Mm3, efficiency
of 80%), a maximum of 61,500 feddans
could be irrigated 7 not the 90,000 feddans.

Conclusions

g8 There is room to cultivate 16,000 feddans
more, not the complete

allocated.

Recommendations

§ To focus on high revenue generation
through improving water productivity ($/
m3).

§ Awareness creation is important: e.g., ex-
change visits to neighboring countries expe-
riencing similar groundwater depletion.

3) Ecosystem Services Research Theme

Findings

Next to agriculture and horticulture, there are
many more benefit streams that have received
little attention (forests, grazing land, tourism,
etc.).

Conclusions

Gash is the only major source of water; hence
investment in one of the benefit streams, with-
out analyzing implications on the others, will not
lead to optimal use of Gash river flow.

Recommendations

IWRM approach is required for developing inter-
ventions that result in equitable, efficient and
sustainable use of Gash River flow.
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4) Findings for Gash Die

§ Gash Die experiences severe drought condi-
tions due to lack of water harvesting system
and network, it has not benefited during wet
seasons.

§ Under average Gash River flow, 8 Mm3
could be channeled to Gash Die without neg-
atively affecting the other benefit streams.

§ This amount sufficiently meets domestic and
livestock water demands as well as regener-
ating drought tolerant and multipurpose
trees in about 5000 feddans.

Recommendations

§ To rehabilitate the water harvesting system,
canal network and reservoirs.

5) Gender and Equity

For gender inclusive investment in GAS, specific
major activities were proposed for the localities

with the Gash River basin. Also, some points
need to be considered to rebalance the existing

gender inequality as follows:

Farming context

1. Water; Awareness raising and advocacy at
all levels: policy makers, community lead-
ers and technocrats levels, on the im-
portance of rational use of the available
resources .

2. Education is a human capital closely related
to farm productivity, household income and
nutritional outcome. It is noticeable educa-
tion level decreased from upstream to
downstream.

3. Land is a key productive asset for farmers,
gender disparities in land holding in the
Gash area is obvious, men own land and
women ownership is usually smaller or in-
visible; all lists of farmers consist of male

names even when women own some e.g.
Gash Scheme.

Agriculture labor is important source of in-
come for women in some areas where they
are usually involved in planting and har-
vesting of onions. This source of income is
only available for some time of the season.

Livestock is important for the livelihoods of
families. Women mainly own small rumi-
nants.

Agriculture extension is essential for im-
proving the agricultural productivity; in the

project area the extension service needs to
be restructured, improved and supported
to perform the expected roles and advanc-
ing gender.

Drinking Water

8

8

Formation and capacity building of gender
sensitive community based drinking water
committees.

Awareness raising on the rational use of wa-
ter.

Ensuring reasonable level of hygiene.

General recommendations

8 The best scenario is to encourage land allo-

cation for women, help them to have their
land entitlements under their names and
provide strong gender sensitive extension
service that builds the capacities of women
as farmers.

Support women to better manage their as-
sets both agriculture and livestock. Raise the
general awareness on the importance of
participation of men, women, boys and girls
in all development activities to achieve en-
hanced sustainable livelihoods.
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Introduction :

Al-Selate Pumping Station is located on the East-
ern Bank (right bank) of the Blue Nile at about
37 km upstream the confluence of the Blue Nile
with the White Nile to supply the irrigation water
to Al-Selate agriculture scheme (total area of
about 16700 feddan). The station was com-
menced in 1978 with three pumps (Andritz
brand) having a total capacity of 3m”3/s. In
2005 due to engine failures and operation diffi-
culties the three pumps were replaced by four
new units (Mrgally brand) with total capacity of 4
m~3/sec. Currently, additional three small units
are mounted on pontoons to supplement the
main pumping station which is running with a
very low capacity.

Due to operation difficulties presented in: low
main units efficiencies, annually heavy inlet
channel siltation and the daily operational prob-
lems associated with the pontoons, a completely
new pumping station is thought about. Thus, the

objective of this study is to give a technical ad-
vice on the best location for the new pumping
station within the vicinity of the old one, taking

into consideration the operational problems rele-
vant to the hydrology of the rivers, such as: Sil-
tation, water escape, bank erosion, seasonal wa-

ter | evel fluctuat.

Ahmed A. I

onéeé.

Study concepts and approach:

Morphology of the river reach: The horizontal

changes of the reach during last four decades
are studied (using NDWI detection method of
Landsat images) in order to trace any changes in
the river morphology and also to define the most
likely morphological changes that might take
place in the area. The data used herein are for
almost similar water levels of the low flow peri-
ods of the years: 1973 (prior to the construction

of the pumping station), 1985, 1995, 2000,
2014, 2015 and 2016. This is mainly meant to
withdraw the appropriate conclusions on the
pumping station and give advice on the neces-
sary measure that may secure the sustainability
of the pumping station. In a short term compari-

son (2014-2016) sand bars and a clear shift is
observed.

e t Comparison between the boundaries of
2014, 2015 and 2016.



Field survey:
land and bathymetric surveys within the vicinity
of the pumping station (24 main cross sections
in 6 km reach) mainly to define the current
channel geometry and the hydraulic parameters.
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Flow regime in the reach was studied mainly to help in the specifications of the proposed pumps;
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Bed soil samples: Main Conclusions:
As the bed soil is the main component of the The key findings are that:

newly created sandy islands and bars for- 8§
mations, it was quite important to analyze the
bed soil samples from the reach of the river for
a reasonably long period to incorporate in the
morphology of the river within the reach. §

the Blue Nile in the reach of the study is a
reasonably stable meandering river showing
repeated curvatures with radius of about
1700 m to 2000m;

The main channel (thalweg) passes adjacent
to the right bank from about 2 km up stream

to about 1.6 km downstream the center line
(CL) of the (SPS), showing deeper and nar-
rower sections on the downstream side;

§ The reach under focus is suitable for pump-
ing stations;

§ The reach is sensitive to the changes that
might occur due to sand across the river on
the left bank and the sandy island emerging

Bank formations within the reach: sandy silt (left ) and sand bars (right) at about 1,600 m upstream the center line of
the existing pumping station;
e 120.000 ) i ) )
§ River bed and the right bank soils are classi-
ERER il 1l ® 15/7/2014 ]
i e fied as loamy sand (60% to 70% sand, 27%
e m21/7/2013 0 ] o 0
—————— . 80.000 - x 18/8/2013 to 30% silt and 3% to 5% clay).
Ot e L oloalll ¥ 16/8/2015 Recommendations: :
® 16+/9/2014 § To avoid usual siltation problems related
— 40000 . .
i 15/9/2014 to inlet channels, submersible pumps
— 20,080 15/9/2015 mounted on piles erected inside the river
= et oloda 10/10/2015 are recommended. Preferably at the geo-
0.000 0.001 ©0.010 0.100 1.000 graphic location (463894 E and 1715831
N, UTM Zone 36 N).
3 § The design water level must not be higher
than 373.46 m.a.m.s.| which represents
m % sand
100 years return.
W % silt § Careful attention should be given to the
sandy island emerging at about 1600m
% clay upstream the center line. Therefore, fur-
ther investigation of the influencing up
stream reach may be necessary in order to
Bed soil analysis define the most likely morphological
changes and possible prevention
Other observation: In addition to the meas- measures.

urable data other observation from the area
that are assumed to the value for the study
were taken.
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