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dalla Osman Eisa (Soil Conservation and Land Use Admin. Port Sudan.))

Water Spreading (typical example from Hashatribab) (Sudan)

Sidud (Local Arabic) - Tarrit (Beja dialect) for earth dams

DESCRIPCION

Water Spreading (or Spate Irrigation system) conducted through the construction of
earth dam structures at the khor cross section.

Water Spreading (or Spate Irrigation) can be done through the construction of an angled bank
or weir - with a spillway in case of excess flow - to divert a “khor” (ephemeral stream) and
spread it (using spaced contour bunds) for crop production.

Water Spreading from khors or wadis where channelized runoff/ floodwater is diverted onto
plains which are then cultivated on residual moisture. An example of a scheme which was
constructed in 1999 is located at Hashitribab, some 7 km from Sinkat on the road towards
Kassala. This scheme, comprising a stone-pitched earth diversion barrier across a khor (an
ephemeral water course), is documented by using among others the WOCAT Questionnaire
and WOCAT's QA. While the diversion is still intact and provides water to the fields about one
kilometre downstream (there were young sor;fhum plants growing at the time of the visit in
November 2011) maintenance will be needed.

There was only a very small input of voluntary labour in its original construction (comprising a
contribution in terms of stone pitching).

Construction by the Government, using machinery, with little local contribution might explain
why vquntar?/ maintenance of the structures has been negligible. Water spreading schemes
have gradually expanded in number over the last 20 years in Red Sea State (according to
Sayed Dabloub’s personal comment). Currently it was confirmed that there are new sites
under planning and construction.

The purposes of diversion dam construction was to divert the main water course to take its
way in the crop growing area replacing the old one and being controlled by small diversion
dams (terraces to spread water for even water distribution through the original land. These
terraces remarkably reduce gully formation.

Most important purpose is to provide water to growing crops in an area which is too dry for
rain fed production and where no source for irrigation is available. It secures moisture during
the growing season, by allowing more water to penetrate soil and to preserve moisture for a
longer period at plant root zone.

The decrease of flood water velocity leads to silt accumulation and other debris materials
which increase soil capability in providing moisture, nutrients and maintain soil structure and
conservation.

For the earthen/stone-pitched diversion structure with spillway and small haffir alongside
machines have been used (mainly loaders provided by the government) which excavated and
built the bund. In addition local communities were involved in some aspects of the
establishment (mainly stone pitching) supported/subsidized with incentives. The
structure/scheme at Hashitribab (close to Sinkat) was built in 1999 (and no maintenance has
been done since that time). It helps in watering about 500 feddan (c. 200 hectares) of
agricultural area where water is spread by the use of small contour bunds: these were also
constructed using subsidies and machines.

Terraces are usually used to control water spreading along the cropped area. Those terraces
usually receive the water at low speed velocity. For that reason they are very small in size
and volume. Usually they are located in very gentle and uniformed areas. The terraces can be
constructed by simple hand tool and tractors accessories. But the prolonged drought makes
the maintenance difficult as the dry soil is more susceptible to wind erosion and sand
accumulation on both sides of the dam and the bottom of the bund is one of several
desertification phenomenon in the region. But the wind-blown sand is one of the most serious
one especially in the dry lands of the Red Sea State. Contour survey for land leveling slope
identification and location is an important step before implementation.

The study site is located in the arid region of Red Sea State where steep hills from north-south
inland mountains are interrupted by arid plains. The population density is low and the
population depends on both cropping and livestock with high incidence of poverty. For this
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Lugar: Sinkat Locality, Red Sea, Sudan

No. de sitios de Tecnologia analizados:

Georreferencia de sitios seleccionados
e 36.7805, 18.8765

Difusion de la Tecnologia: distribuida
parejamente sobre un area (approx. 1-10 km2)

¢En un area de proteccion permanente?:

Fecha de la implementacién: 10-50 afios atras

Tipo de introduccién

mediante la innovacién de usuarios de
tierras
como parte de un sistema tradicional (> 50
afnos)
durante experimentos/ investigacion
mediante proyectos/ intervenciones
externas
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reason there should be a clear plan for construction and communitP/ extension apgroach to
care about the maintenance of the technology. About 120 families live in Hashitribab area. All
the year round they secure their provision by storing food crops in particular sorghum.

- e RGBSR NG SRR e L
Diversion dam and channal (Abdalla Osman Eisa (Soil
Conservaton and Land Use Admin. Port sudan, Sudan.))

e —— T

Contour Terraces System (Dr. Adil Khidir, Consultant (Khartoum))

CLASIFICACION DE LA TECNOLOGIA

Propdsito principal Uso de tierra

mejorgr la proquccién - Tierras cultivadas

reducir, prevenir, restaurar la degradacion del suelo h B |
conservar el ecosistema /@@ e Cosecha anual: cereales - sorgo
proteger una cuenca hidrografica/ dreas corriente abajo - en Ndmero de temporadas de cultivo por afio: 1

combinacion con otras Tecnologias

preservar/ mejorar biodiversidad

reducir el riesgo de desastres naturales

adaptarse al cambio climatico/ extremos climaticos y sus impactos
mitigar cambio climatico y sus impactos

crear impacto econémico benéfico

crear impacto social benéfico

Provisién de agua
de secano
mixta de secano - irrigada
totalmente irrigada
post-flooding

Propésito relacionado a la degradacién de las tierras La degradacién considerada
prevenir la degradacion del suelo
reducir la degradacion del suelo
restaurar/ rehabilitar tierra severamente degradada
adaptarse a la degradacion del suelo
no aplica

d“fffd]g erosion de suelos por agua - Wt: pérdida de capa arable/
erosién de la superficie , Wg: erosion en carcavas, Wo: efectos
de degradacién fuera del sitio

Grupo MST Medidas MST
e medida de pendiente transversal
e diversiony drenaje de agua

DIBUJO TECNICO

Especificaciones técnicas
None

medidas estructurales - S2: Taludes, bancos

HASHITRIBAB WATER DIVERSION PRDJECT‘

POTENTIAL
AGRICULTURAL
LD 330 Fedors )

DISSIPATORS =~ |

Author: Dr. Adil Khidir, Fuculty of Engineering, Kartoum University
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ESTABLECIMIENTO/ MANTENIMIENTO: ACTIVIDADES, INSUMOS Y COSTOS

Célculo de insumos y costos
Los costos se calculan:

contratada: n.d.

Actividades de establecimiento

Moneda usada para calcular costos: n.d.
Tasa de cambio (a USD): 1 USD = n.d.
Costo promedio por dia del sueldo de la mano de obra

1. Excavation of foundation trenches. (Momento/ frequencia: 1 week)
2. Backfilling with heavy soil (Momento/ frequencia: 1 day)

3. Establishment diversion structure (Momento/ frequencia: 8 weeks)
4. Stonepitching by hand (Momento/ frequencia: 3 weeks)

5. Construction of spillway (Momento/ frequencia: 2 weeks)

Insumos y costos para establecimiento

Factores mas determinantes que afectan los costos
The slope and depth of the wadi/ khor to be diverted

% de los
Costos por Costos totales costos
Especifique insumo Unidad Cantidad unidad (npd) por insumo | cubiertos por
ha (n.d.) los usuarios
de las tierras
Mano de obra
labour |ha | 10 | 57,0 57,0
Equipo
machine use |ha | 1,0 | 355,0 355,0
Costos totales para establecer la Tecnologia 412.0
Costos totales para establecer la Tecnologia en USD 412.0

Actividades de mantenimiento

1. Tillage (Momento/ frequencia: before fluding period)

ENTORNO NATURAL

Promedio anual de lluvia
<250 mm
251-500 mm
501-750 mm
751-1,000 mm
1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Pendiente

plana (0-2 %)

ligera (3-5%)
moderada (6-10%)
ondulada (11-15%)
accidentada (16-30%)
empinada (31-60%)
muy empinada (>60%)

Profundidad promedio del
suelo
muy superficial (0-20 cm)
superficial (21-50 cm)
moderadamente profunda
(51-80 cm)
profunda (81-120 cm)
muy profunda (>120 cm)

Agua subterranea
en superficie
<5m
5-50 m
>50m

Diversidad de especies

Wocat SLM Technologies

Zona agroclimatica
himeda
Sub-humeda
semi-arida

arida

Formaciones tellricas

meseta/ planicies
cordilleras

laderas montafiosas
laderas de cerro
pies de monte
fondo del valle

Textura del suelo (capa arable)
aspera/ ligera (arenosa)
mediana (limosa)
fina/ pesada (arcilla)

Disponibilidad de aguas
superficiales

excesiva

bueno

mediana

pobre/ ninguna

Diversidad de habitats

Water Spreading (typical example from Hashatribab)

Especificaciones sobre el clima
Thermal climate class: tropics

Altura
0-100 m s.n.m.

101-500 m s.n.m.
501-1,000 ms.n.m

1,001-1,500 m s.n.m
1,501-2,000 m s.n.m
2,001-2,500 m s.n.m
2,501-3,000 ms.n.m
3,001-4,000 m s.n.m
> 4,000 ms.n.m

Textura del suelo (> 20 cm

debajo de la superficie)
aspera/ ligera (arenosa)
mediana (limosa)
fina/ pesada (arcilla)

Calidad de agua (sin tratar)
agua potable de buena
calidad

agua potable de mala calidad
(requiere tratamiento)
solo para uso agricola
(irrigacion)
inutilizable

La calidad de agua se refiere a:

La Tecnologia se aplica en
situaciones convexas
situaciones céncavas
no relevante

Materia organica de capa
arable

elevada (>3%)

media (1-3%)
baja (<1%)

¢La salinidad del agua es un
problema?

Si

No

Incidencia de inundaciones
Si
No
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elevada
mediana
baja

elevada
mediana
baja

LAS CARACTERISTICAS DE LOS USUARIOS DE LA TIERRA QUE APLICAN LA TECNOLOGIA

Orientacién del mercado
subsistencia
(autoprovisionamiento)
mixta (subsistencia/
comercial)
comercial/ mercado

Sedentario o nd6mada

Ingresos no agrarios
menos del 10% de todos los

ingresos

10-50% de todo el ingreso

> 50% de todo el ingreso

Individuos o grupos

Sedentario individual/ doméstico

Semi-némada grupos/ comunal

Némada cooperativa

empleado (compafiia,
gobierno)

Area usada por hogar Escala

<0.5ha pequefia escala
0.5-1 ha escala mediana

1-2 ha gran escala

2-5 ha

5-15 ha

15-50 ha

50-100 ha

100-500 ha

500-1,000 ha

1,000-10,000 ha

> 10,000 ha
Acceso a servicios e infraestructura
salud pobre |4 bueno
educacion pobre |4 bueno
asistencia técnica pobre |4 bueno
empleo (ej. fuera de la granja) pobre [ bueno
mercados pobre |4 bueno
energia pobre [V bueno
caminos y transporte pobre [ bueno
agua potable y saneamiento pobre [ bueno

Nivel relativo de riqueza

muy pobre
pobre
promedio
rico

muy rico

Género
mujeres
hombres

Tenencia de tierra
estado
compafiia
comunitaria/ aldea
grupal
individual, sin titulo
individual, con titulo

Nivel de mecanizacion

trabajo manual
traccion animal
mecanizado/motorizado

Edad
nifos
jovenes
personas de mediana edad
ancianos

Derechos de uso de tierra
acceso abierto (no
organizado)

comunitarios (organizado)
arrendamiento

individual

Derechos de uso de agua
acceso abierto (no
organizado)
comunitarios (organizado)
arrendamiento
individual

IMPACTO

Impactos socioeconémicos
Produccién de cultivo

produccién de forraje

riesgo de fracaso de produccién
area de produccion (nuevas tierras
bajo cultivo/ en uso)
disponibilidad de agua potable
ingreso agrario

diversidad de fuentes de ingreso

Impactos socioculturales
seguridad alimentaria/
autosuficiencia

oportunidades culturales (ej.
espirituales, estéticas, otras)
oportunidades recreativas
instituciones comunitarias
competition with natural ecosystem

contribution to human well-being

Impactos ecolégicos
cantidad de agua
calidad de agua

Wocat SLM Technologies

disminuy6

disminuy6 v
incrementé v

disminuyd v

disminuy6 4
disminuyd v
disminuyd 4

disminuyd v

disminuy6 14

disminuyd v

se debilitaron 4

increased v

decreased v
disminuyd v
disminuy6 v

decreased

increased

incrementd

Relative to nothing otherwise

incrementd

disminuyé
incrementé

incrementd
incrementé
incrementé

mejoré

mejoré

mejoré
se fortalecieron

rainfall

incrementd

incrementd

Floodwaters diverted will not reach original destination and
those former beneficiaries

Due to more reliable production despite low and variable
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cosecha/recoleccion de agua

- . . disminuyd v mejord
(escurrimiento, rocio, nieve, etc.)
escurrimiento superficial incrementé v disminuyé
evaporacioén incrementé v disminuyd
humedad del suelo disminuyé v incrementd
cubierta del suelo disminuyé v mejord
materia organica debajo del suelo C disminuyé v incrementd
competition with natural ecosystem

increased (4 decreased . . . X .
Floodwaters diverted will not reach original destination

Impactos fuera del sitio
disponibilidad de agua (aguas o ' i

. . disminuyd v incrementé
subterraneas, manantiales)
inundaciones rio abajo (no

incrementd v disminuyé

deseadas)

ANALISIS COSTO-BENEFICIO

Beneficios comparados con los costos de establecimiento
Ingresos a corto plazo: muy negativo (4 muy positivo
Ingresos a largo plazo muy negativo v muy positivo

Beneficios comparados con costos de mantenimiento

no maintenance carried out so not applicable here

7

CAMBIO CLIMATICO

Cambio climatico gradual
temperatura anual incrementé nada bien 4 muy bien

Extremos (desastres) relacionados al clima
inundacién general (rio) nada bien 4 muy bien

7 7

ADOPCION Y ADAPTACION

Porcentaje de usuarios de la tierra que adoptaron la Tecnologia De todos quienes adoptaron la Tecnologia, ;cuantos lo hicieron

casos individuales / experimentales sin recibir incentivos/ pagos materiales?
1-10% -109
0-10%
11-50% 11-50%
> 50% 51-90%
91-100%

¢La tecnologia fue modificada recientemente para adaptarse a
las condiciones cambiantes?

Si

No
¢A qué condiciones cambiantes?

cambios climaticos / extremos

mercados cambiantes

disponibilidad de mano de obra (ej. debido a migracién)

CONCLUSIONES Y LECCIONES APRENDIDAS

Fortalezas: perspectiva del usuario de tierras Debilidades/ desventajas/ riesgos: perspectiva del usuario de

Fortalezas: punto de vista del compilador o de otra persona tierrascomo sobreponerse ) o _
recurso clave e SLM hot falls under the community responsibility. They believe
e Useful and important in the area where floodwater harvesting/ .SLM Is completely Gos role. Land users awareness and
spate irrigation is the only option for crop production. No rain fed |nvolvemfent ) ) ) ) )
irrigation system on the Red Sea State unlike to other Sudan. * They don't t_hmk that communlty plays @ rol.e in the ongoing soil
and vegetation degradation Rotational grazing and seed
broadcasting
e They also say no regular concern by the government is given in
relation to land reclamation A location of budget and equipment
to reclaim land and natural vegetation conservation.
e They confirm that the physical conditions played a great role in
land degradation e.g. drought aridity and high temperatures . To
ensure water harvesting and without waste.

Debilidades/ desventajas/ riesgos: punto de vista del compilador

o de otra persona recurso clavecémo sobreponerse

e High cost (needs machinery to move earth) More support from
Government and outside

e Not enough trained personnel More up-grading skills are required
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e Very little data available (apart from construction details) Better
system of monitoring and evaluation
e Low technical capacity of the community Capacity building and

training
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