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GIS For Appropriate Flood Risk
Planning Towards a Sustainable
Economic Development.

Case study of Khartoum State,
Sudan
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| am an GIS economic
development planner.

| am interested in the following
aspects of this project:

GIS for Livelihoods
GIS for Business Intelligence
GIS for Economic Development
GIS for Development Planning
GIS for Risk Management
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Climate changes such as higher than normal
Introduction temperatures, heavy precipitation and seasonal

variations can result in disastrous weather occurrences.
Consequently in mid-July of 2020, floods ruined Sudan:

* Atleast 100 people died and more than 110,000 homes were destroyed.
Residents took refuge in high places. Some people were forced to take
shelter in the homes of family members, and others sought protection in
mosques, churches and schools.

* The Sudanese government declared a state of emergency for three
months and designated the country a natural disaster zone.

* GIS is a powerful tool for identifying and mapping zones that are a
potential flood risk.

* To determine flood risk zones for early warning, researchers
(e.g.,Shafapour et al., 2017; Mihu-Pintilie & Nicu, 2019) applied a GIS-
based approach to conduct flood hazard mapping with different
parameters (i.e. land use, land cover, DEM, soil, river network, and slop).
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Damages and losses \ Sudan flood\ October 2020 \Source Humanitarian Aid Commission (HAC)
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floods-affected-people _sudan_2013-to-2019 \Source Humanitarian Data Exchange
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Khartoum Due to the geographical conditions,
State climate change, heavy rainfall and
Damages high temperatures, flooding has
increased in the Khartoum area of

Sudan.

¥ State Locality/Village PIE]
® Khartoum E. Nile W 2015
B Khartoum Jebl Awlia m2016
B Khartoum Karari W2017

Khartoum Omdurman m2018
¥ Khartoum Ombada M 2019
M Khartoum Khartoum
¥ Khartoum Bahri

Average

Damages and losses \ Khartoum flood\ Khartoum

October 2020 Floods- affected-people_Khartoum 2013-to-
2019

Completely Partially Affected Affected Death
Destroyed damage house hold people




N what direction does the Nile flow™?

The Nile is the only major river that flows from south to north -
crossing through five distinct climate zones.

The
Nile
Profile

T

2y

Water from the Nile
can fill ~27,000 bath
tubs every second

Nile
Length: ~6,695km
Flow rate: ~2,700 m?3/s

Blue Nile
Length: ~1,450km
Flow: ~85% of river

White Nile
Length: ~3,700km
Flow: ~15% of river

=F

The Nile is longer than
the distance between

London and New York .

@AJILabs ALJAZEERA
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Lake Tana is Ethiopia's largest lake, and it is
the main reservoir of the Bule Nile, providing
over 80% of the river’'s water.

Lake Tana, the main reservoir of the Blue Nile, is fed from seven
large permanent rivers and about 40 small seasonal rivers.

Ethiopian
Highlands

Blue Nile
&%
P

[l 9 ALJAZEERA
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ETHIOPIA

The source of the Blue MNile

SUDAN

Where the two rivers me




How many people live along the Nile™?

The Nile Basin is shared by 280 million people across 11 countries.

Egypt 98 @ 94

anda 43 @ 43

105 @® 42

‘: ® 35

) 20

® 13

) /) @ 12

bisazal

&2 ® 10

® 6

81 ©® 3

Proportion of |

living in the Nﬁe e . &4 5 ® 2
The population of Sudan is 41 million \)
(35 million living in Nile Basin). {z?'
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Climate changes are the result of high
temperature, precipitation, heavy rain and
seasonal variations; therefore, these changes
are responsible for flood occurrence.

Temperature
Changes in

Sudan

Temp_2005_Annual_Average Temp_2050_Annual_Average

Value

P ffioh: 28.3202

- e

— Low:17.8124

Value

— Low : 20.4647
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Temperature
Changes in
Sudan

Temp_2005_2050_Diff
Value

T— High 0 3.15045

= Low : 1.52767

‘ Sudan_Admin_2
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Change in
Precipitation
in Sudan

Pr_2050_Total

Pr_2005_Total
— — Value
Value High: 2412.17
[
—_—
e Low : 1.26056

Low : 0



FSUJHJTEC!IIU.WF RIOR
MF (MAFNFRLL GFONPSI L

Internatmnal ' -'.ﬁ SIG
K
1 6“1 Uﬂnf& ren[:ﬂ e | {1 i ,f-“[ avitn ennre hlu ¢ FEPCGHARC

Change in
Precipitation
in Sudan

Pr_2005_2050_Diff

Value
:159.8

e High':
— Low : -294.567

Sudan_Admin_2
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The Change

in Relative

Humidity in
Sudan

»

RH_Mar_2005 RH_Mar_2050
Value alue
— High : 72.9335 VI_— High : 83.6549

Low : 6.54216 — Low : 7.48223
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The Change

in Relative

Humidity in
Sudan

RH_May_ 2005

Value

P
= Low : 10.9622

High : 76.9409

RH_May 2050
Value

High : 86.2962

Low : 10.2462
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The Change

in Relative

Humidity in
Sudan

RH_Jun_2050

RH_Jun_2005

Value Value

P Tfoh 747709 P
— Low:9.22253 — Low :8.67787

High : 86.5988
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The Change

in Relative

Humidity in
Sudan

RH_Aug_2005 RH_Aug_2050
Value Value
— High : 89.1351 T High : 96.1045

Low : 17.4424
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The Increase in
the Water Level
of the Blue Nile

The blue Nile water Level according to Sudan minster of
irrigation (OCHA)
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The Change in

Rainfall in

Sudan
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States average-rainfall-for-the-
month-of-june-2010-2019

2010-2019

10

states average rainfall

140
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The Change in

Rainfall in

Sudan

States average-rainfall-for-the-month-of-august-2010-
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2019
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2010-2019

states average rainfall

average-rainfall-for-the-month-of-september-2010-2019.
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Adopted

Solutions  The Open Source Geographic
Information System (gvSIG) has become
a reliable alternative for many users,
especially for less development
countries like Sudan where limited
budgets projects cannot provide the cost
of installing and maintaining the
commercial software.

* The present pilot project proposes the
technique of flood sensitivity mapping
using the Geographic Information
system (gvSIG) to digitize factors such
as elevation, slope, land use, distance
from rivers, surface roughness, the
topographic wetness index and
curvature of the topography to project
the risk and frequency of floods.
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The Benefits of

the Project

The objective of this project is to map
areas, in the state of Khartoum, Sudan,
prone to flood hazards, designate them
as flood risk zones, create a model for
developing an early warning system
and share this information with the
policy makers.

If the use of the Geographic
Information System (gvSIG) is
successful, it can be used to identify
flood hazards in other states and
reduce the vulnerability of people and
public and private property for
sustainable economic development.
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How are we going

to make this
happen?
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Information
Gathering

il

Land use I I

Infrastructure

Existing maps such as:
» Floodplain
» Base map
» Flood Map

Hydrology
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Elevation,

Value
- High : 592

- Low : 323
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Khartoum State Contours
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Khartoum State High Places
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Flood History in
Khartoum State
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,‘Questions?

Man who say it cannot be done should not interrupt man doing it.

Chinese proverb

shorbji12@gmail.com
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