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Abstract

This paper investigated the causes of surface rainfall floods, using a case study in the Sudan. The effort made in the
investigation revealed the role that can be played by the open data sources in pointing out the real causes of these
floods, using the topographical and hydrological models of the study area. The study area is directly affected by a water
volume of 2,021,800 m’, but the indirect effect caused by the man-made features blocking the natural course of the
rainfall water is more than hundred times the direct effect (269,798,800 m’). In fact, the indirect flooding is 133.445
times the direct one (269,798,800/2,021,800). Accordingly, open data sources can be adopted to form the topographical
and hydrological models of the area and solutions can made for existing floods problems and preventive measures can
be made for new urban planning areas.
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1. Introduction

Though water is very important for humans, animals and
plants, but can be hazardous and source of crises if not
properly considered. Surface rainfall water flooding is the
major source of human crises worldwide. Almost most of
the world areas are affected by these floods every year.
To name, but a few, in the year 2007 the flash flooding
affected three main states in the Sudan and resulted in
150,000 damaged homes and 750,000 homeless [10].
Table 1, below gives a summary of the damage caused by
the Sudan rainfall floods in the years 2007, 2013 and
2016.

Figure 1, A typical example of the rainfall flush floodings destructions
(Sudan), ilf-ueb iedlung-456.

]

Table 1 A summary the floods damages in the Sudan in
2007, 2013 and 2016

No. of No. of No. of
No. of No. of L
Year affected damaged injured
deaths homeless
states houses
2007 3 64 150,000 750,000 335
2013 13-16 50 25,000 300,000
2016 2 9 541 15,000

The 2016 floods in Saudia Arabia forced the authorities to
close the schools in and around Riyad, roads were flooded
with water and cars were submerged [9]. In the year
2017, Saudia Arabia was affected by floods in Asir region
(April) and Mecca region (November) , one dead person,
10 injured persons and 280 rescued from submerged cars

Figure 2, A typical example of rainfall flooing disasters, Saudia Arabia, Riyad, 2016 [13].

In August, 2017 India, Nepal and Bangladish were

were reported [12].
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devastated by two weeks of heavy mansoon rains
flooding, where 41 million people were affected and 1000
people were reported dead [11].
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This clearly revealed that rainfall floods are a major
source of crises worldwide. The effort made in this
research was directed towards, the role that the space
technology and open data sources can play in the rainfall
disasters solutions and preventive measures. Figures 1
and 2 show typical examples of the rain floods disasters

2. The study area

The research study area is located in the east Nile locality,
Khartoum state, Sudan. It is a semi urban area located
along the eastern side of the Blue Nile river, where
residency and agriculture are running in parallel. The
exact floods affected area is called Marabeea-Alshareef.
This area was affected by rainfall floods in a number of
years but the most worse floods hit the area in the year
2013. It is bounded by an agricultural zone in the north
side, a large irrigation canal in the west and north sides
and a highway in the west side. Figure 3, shows the
general location of the study area and its main features.

Figure 3. The general location of*the study area and its main features.
the Blue Nile (BN), the highway (HW), THE IRRIGATION CANAL (IC)
and the study residential area (SRA).

1) The research objectives

The objectives of this research may be summarized by the
following:

a) To study the floods affected area and investigate the
main causes of these floods in the area.

b) To suggest solutions for the existing floods causes
and future preventive measures for urban planning
areas.

2) Research methodology

The research methodology used in this investigation was
as follows:

a) The topographic characteristics and the main
features in the study area were located using Google
Earth satellite images and the on-line GIS facilities.

b) The STRM90 digital elevation model of the area was
downloaded and processed to create the
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hydrological model for the area and derive the
draining areas (catchment areas) affecting the study
area using QGIS application program.

c) The interaction between the rainfall draining waters
and the features in the study area was investigated
to point out the main causes of the floods in the
study area.

3. Results and discussions

Figure 4 shows the main rainfall catchment areas
affecting the study area. It revealed that the study area is
affected by two catchment areas (CA1 and CA2), tablel.
CA1l is directly affecting the study area and in fact some of
the study area falls inside it. Although CA2 is not affecting
the study area directly but it is very clear that the rainfall
water is blocked by the man-made features in the area,
the irrigation canal and the highway. This forces the
rainfall water to accumulate in large volumes and back up
in low lands in the vicinity and as it can be seen our study
area is a no exception from these vicinity areas. Table 2,
shows the catchment areas data, where the volume of
water was calculated using the minimum rate of rainfall in
the study area (200mm).

Figure 4; THe ca%!lt areas affecting the study area (CA1
and CA2) the study area marked red.

Table 2 Catchment areas data

Catchment Area (km2) Perimeter Volume (m3)
area (km)
CA1l 10.109 23.733 2,021,800
Ca2 1348.994 282.808 269,798,800

Table2 revealed that the direct drainage volume from CA1
is quite reasonable and manageable (2,021,800 m3), but
the study area main problem is the indirect drainage
volume from CA2 (269,798,800 m®), which is mainly due
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to the blockage of the rainfall water by the irrigation
canal and the highway. This was clearly demonstrated by
the August 2013 floods that hit the residential area,
where the water level reached the second-floor level in
the multi-story buildings in the area. These results
demonstrated that the study residential area (Marabeea
Alshareef) would continue to suffer from the rainfall
floods whenever, the rainfall rate exceeds the average
and the only solution is to drain the water coming from
CA2 into the Blue Nile via proper drainage elements along
the irrigation canal and the high way.

Conclusions

The study area is directly affected by 269,798,800 m’> of
rainfall water but the damaging effect is coming from the
indirect effect caused by the man-made features in the
area (269,798,800 m3). This demonstrated the real need
for proper data integration in urban planning. The effort
made in the paper revealed that the open data sources
can play this role. Floods effected areas and new urban
planning areas can be studied and solutions for existing
problems and preventive measures for future planning
areas can be made.

It should be mentioned that non-government
organizations (NGOs) are making an appreciated effort
related to rainfall floods disasters worldwide, however, it
is high time to devote some of this effort to encourage
government authorities to use the free of charge open
data sources in urban planning to avoid a lot of rainfall
floods in their areas by taking the necessary floods
preventive measures.
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