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The Information System
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Decision Support System (DSS)
A decision support system (DSS) is a acdl addiny Cuugne el s AN aca alk
computerized program used to o Aadaie B Jeall @l by WSSVl ) A
support determinations, judgments, A8
and courses of action in an e Database

organization or a business. Knowledge Model Base
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Spatial Decision-Support Systems

Definition:
Spatial Decision Support System

~f- —

Seographical DECISION SUDPPOT L SpPaLaIlECISION
Iniorsszisiory SYy=isiss) S ST SUDODOre Sysisrs)

Spatial Patterns of Risk &
Spatial Distribution of Resources

Sozit=l) Pl =0 Risk & Resources

Water Treatment — Public Health Warning
Water Supply / Dynamic Systems —
continuous temporal-spatial Monitoring

Improving Public Health through Space Technology Applications: An Open Community Approach (OCA)
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Spatial decision support system

A spatial decision support system (SDSS)
is an interactive, computer-based system
designed to assist in decision making while
solving a semi-structured spatial problem. It
is designed to assist the spatial planner with
guidance in making land use decisions. A
system which models decisions could be

used to help identify the most effective

decision path. (Wikipedia)
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From GIS to Decision-Support

- A GIS aids the decision-making process by integrating and displaying
data in an understandable form. Furthermore, a GIS is used to analyze
relationships among different kinds of data (e.g., environmental and
health data). The fundamental analytical functions of a GIS-based spatial
decision-support system include (1) query analysis, (2) proximity or buffer
analysis, (3) overlay analysis, (4) neighborhood analysis, (5) network

analysis, and (6) modeling.
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Analytical Functions of a GIS-Based Decision-Support System

- Query Analysis. A query is a

question asked of the peaE
Layer: IAdnnstlahve Bnds L]
decision-support  system. For R Cese s e )
Tt |
example, a GIS could be asked O > | e | and | [
- lraq
Conmnrs ] x| o] e
to show all primary schools, Tt 0] vl |
"SOMI_ADMIN"
. . < > SAL Info... | Complete List
water wells, or markets within a T

“"CNTRY_NAME" LIKE Japan'

specified geographic area.
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Analytical Functions of a GIS-Based Decision-Support System

= Proximity or Buffer Analysis. Buffer

T = T ™

PROCIVETY ANALY SiS OF FIOE STATIONS IN PUNE C1ITY

analysis is a geographically or
temporally constrained version of
query analysis. The GIS creates a
buffer or boundary of a specified
distance (measured in units of length or
time) around an object represented as
a point, line, or polygon. The buffer is
then used to constrain the queries to

within a specified distance.
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Analytical Functions of a GIS-Based Decision-Support System

Overlay Analysis. This analysis
involves the “electronic stacking” of
spatial data (e.g., human population,
land cover, soils, hydrology) as layers
on “top” of each other so that the
geographic position within each layer
is precisely registered to all the other
data layers in the database .Queries
that might be addressed using

overlay analysis include:

W FFFEE
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Polygon Overlay Grid Overlay
10
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Analytical Functions of a GIS-Based Decision-Support System
.
= Neighborhood Analysis. This =
determines the characteristics of features e onqud .

10| 12| 42

that are in close proximity (neighbor) to

12 8| 18]

an object or an area of interest. A ne.ghborh;od:l

maximum

|33 42]42
30|42 |42

moving window is used; for example, a

window might be systematically moved

across a data layer to determine the Neighbourhood 0 H {H
statistical characteristics of the pixels analysis AN
within the window such as the average calculate an output value at a il «— s
. . location from the values at wange
elevation if the data layer were nearby locations... as Sioe / (,, ajrity
topography. determined by a moving- o~ i :
window L ‘
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Analytical Functions of a GIS-Based Decision-Support System

« Network or Connectivity

Analysis. This is used on

ww fastest_path_simple
W shortest_path_simple

vector-based datasets to
determine such network
characteristics as the shortest

route to a clinic.
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Analytical Functions of a GIS-Based Decision-Support System
...

= Modeling. Because data in a GIS can be accessed, transformed, and
manipulated interactively, a GIS can serve as a testing area for analyzing
processes, analyzing the results of trends, or projecting the possible results of
decisions. The use of GIS allows non-destructive experimentation and
manipulation of the environment and other factors. Changes in the geographic
characteristics of features such as size or shape can be modeled over time. For
example, land-use changes, such as changing farming practices can be modeled

to predict per-hectare loss of soil over time.
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Types of Decisions

Resource Allocation Decisions.
Resource Status Decisions.

Policy Decisions.

14
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Use GIS to help visualize plan the land use needs of aladiul ) pat 8 Bac Luell 48] jrall Cila glaall alas aaaiu

cities regions or eve national government: Ak sl A Sall ia ) Gaall shalie claliial g ol )
v’ Develop master plans for the city. Adall 4t ) abodll aa g ¢/
v’ assess redevelopment plans. )/ S __ o Agaill ale) bt 0l ¢/
v’ develop land use plans. & < Y i) hla y i ¢
v’ depict visual impact development. == : gl ) ek jeat ¢
v’ plan international development : A sl Al o jliie Jarhads ¢/

Projects. (Shall Slalssl Julss - o/

& analyze buildings trends.
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GIS can be wused to help you manage 1) A eliacbual 48 jaall Gla glaall alai aladinl (Sa
transportation infrastructure or help you manage Aiva Wl JSLEAD 5 ) (A elisebia o Jaall dgiail) 2l
the logistical problems: Dlse dinll (e Gl g/

¢/ Find the best route. T | Cua e AdliAl Gl sl G )@ ¢/

&’ compare the cost od different | mmdeatn ™ e T | AdlKHl
) : o Pravices  200m sl - y
Routes. SRSy : Dlexdll g daall el 431 50 ¢/
- ! e : %Vmurg - : - V F ey B o . "
v balance workloads and services. [--© . S 0 oo I IES SN

v plan investment. = e e A e, N N TN D50 A ja aan A8 e ¢/

&’ monitor traffic volume. ¥ i . fetim e St il — R M N
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Managing Forests is becoming a more complex and o AN Qg 13Ed ST bl 3y el
demanding challenge. RUREREN|
with GIS can easily see the forest as an ecosystem and AL Ay ) A gen Sy A8 pall Slaslaall aldas alaaiuly
manage it responsibly : t A g e A8y ylay 165 1) 5 Aw aUa

Agdlall CagHhall g ()5 33all 48 o ¢/
) aahaddll dsacluddl ¢

v/ inventory and current conditions.|;

v/ assist in strategic management

Planning. Bl

v’ assess old forest growth. Al GLlal) gai andi ¢/

v/ manage forest harvesting. L) sbas 3 Hla) ¢/
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GIS software is most critical component of a precision dpan] Sl ST o 4 jaal) e shadll alad Cilina

agriculture systems: Aadal) de ) ) ) dadaiy
& Manage crop production. Sualadl 5 31y ¢/
¢ Manage irrigation systems. e — M Akl s )y ¢/
¢/ Manage crop rotation techniques. ralaall i cilysis jla) ¢/
v’ Projecting soil loss for Individual a0 8l g )l jalldy yill 3 jlud 2855 o/

farms or entire agricultural regions

Lelash el 30 labiall
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GIS Can help in Business by:

NN XXXXXKXKX

Information about sales
Information about customers
Inventory information
Planning trade areas
Identifying best delivery route
Design sales territory

Product promotion

Market analysis and planning

(IR (e Jlee V) 8 41 jaall e slaall alas ac L of ¢Sy

Glanadl e Gl glaa

e Shanll e ila glaa

Al il glas
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GIS can help with management and analysis by e Jalaill 5 55y 8 4l jaall e shaall alai aelad o (S
showing you which areas will be prone to natural ClS o) g Sl S A jo S0 ) Bhaliall leh) JBa
or man made disasters: L O] piua e ) Ak

v/ Estimate flood damage S ULl e daalill ) unll s ¢
daca Y1 Gl e ALEN paE ¢
Cropaiall Al bl s ¢/

Ol Baagall (Blalially 5l o/

v’ Estimate landslide susceptibility

v/ Develop evacuation plans.




Flood hazard mapping

Change detection : find where something has
changed between two points in time.

Change detection is about comparing images of
the same geographical area but taken at two
different times. These images can be compared to
identify changes between the two

= ﬁ o = =

: i s 2o
igl: Image from sentinel 2017

ilibagdl) jlalia Jail 3 e

R PY A{ AL
Adliae ld o) & (pilati p Le Gl il G186 syl

s OSly Al jaall ddhid) udil ) geall 45 jlaa dus
2T peall oda A jlae Sy uiliag (g Ledalaill
.\.g_"\é‘)x.oj &".\‘)N.\.\,_"\J\

fig 2: Image from sentinel 2020
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Flood hazard mapping il bl hail A )
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Fig:1 Model builder ESRI ArcGIS
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Fig:1 Model builder ESRI ArcGIS
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COVID-19 is a virus that spr

1. ATMs d.Lah.d\uﬁ)Ln.u\ﬁ\ & g pld 190 A.\S)S.
2. Bakeries A prall Gl glaall alas ddad g Lalan 3l iSY)
3. Banks 3 . M
4. Fuel stations _ Q\..' - ) e -.~ I el QA‘)‘“ 1aaT @
5. Administrative (locality states) (CJ‘ c_ﬂ:\h.u.a - 35S e
6. Health center = i
7. Markets Khartoum state ST .47'4‘ Q\ﬁ‘)‘a dﬁ'“) DiaaAl CA‘JA 25 @
8. Population : (Cj‘ °°°°° Cliaall ol g Hlde— ) sul
9. Railways el = ) el Gllase &l jlaell adl oo uaaT @
10. Roads . M)s.mj\ Clanll LJ.J\ L"r.")’“j\
11. Airports
12. Towns TN E———
13. Train Stations MapTite | Sudan General Map
14. Hospitals , e B W
15. Bus stations c, South ok e ez
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32

oy Khartoum State /i . Seare . oo
@ Map Title: Covid-19 Risk Map . . Yl éﬁ 9 ‘)LM-U.. }“ éLL‘A 43 y=a V
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Prepared By: Bashir Hummaida Approved By: Eng. Nazar Einour

0 4 8 Coordinate System: GCS WGS 1984
] Datum: WGS 1984
Kilometers Units: Degree  Scale 1:150,000
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Thank You For Your

Attention
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* Spatial information systems help in
facilitating the management of health
: _ : information and finding multiple solutions
L -' ol for crisis management, which constitutes a
"""""""""""""" major supporter in the decision-making
process.
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