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Located in the SE Corner of Arabian
Peninsula

Total Geographic Area of 310K SgKm
(Approx.)

15% Mountains, 85% Desert & dry river
beds

Overlooks 3 Major water bodies — Arabian
Gulf, Sea of Oman, Arabian Sea

Approx. Coastal line of 3165 Kms

Mountains are steep & rocky, allows less
infiltration thus causing high runoff and
flash floods
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History of Tropical Cyclones causing torrential rains leading

to flash floods

* Major countrywide flood in 1977, killing 105 people and
affecting 5000

» Salalah floods in 2003, claimed 30 lives

e Cyclone Gonu in 2007, first National Level Disaster

* Cyclone Phet in 2010, killing 24 people and affecting #.r_
10000 others

Reasons for Flash Floods

e Topography of the area

* Poor Drainage system

* Unplanned infrastructure

Effects of Flash Floods
* Loss of life (avg 70/yr), Infrastructure, electricity & water
disruption
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GIS effectively stores and retrieves magnanimous
amount of spatial and attribute data

GIS enables effective planning and management of
infrastructure
Locate
GIS Integrates data from various sources for flood
management

Analyse G I S Integrate
Spatial Analysis allows to identify high & low risk
areas for damage

N
Visualisation of terrain in 3D Visualise

Create What-if scenarios to analyze trends and
phenomenon based on time related data

wWww.nsaom.org.om
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GIS in Water Utility Mapping/Management

Utilities are laid geographically over large areas

GIS supports asset survey, mapping and database creation,
Improved decision making, better tracking and managing assets

GIS offers a collective platform to access data, update utility
network information, incorporate work orders, find customer
information and prepare reports

AM/FM Technology
Graphical Component & Database Component
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Khoula Hospital
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Planning

e Using a GIS, hazards can be spatially identified and
conseguences can be evaluated to assess potential
emergencies or disasters

e Visualizing the hazards with the data of roads, pipelines,
buildings, residential areas, power and communication
infrastructure etc. helps officials to formulate mitigation,
preparedness, response, and possible recovery plans as
well as to create awareness among the citizens.

e GIS facilitates an effective emergency management by
providing a platform for thorough analysis and planning,
and also by allowing the agencies to view the various
scenarios generated by combinations of spatial data.
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Mitigation

e As potential disasters are identified, mitigation measures
can be planned and prioritized.

e Utilizing existing socioeconomic and other databases
linked to geographic features, help in identifying the
variations in vulnerability of the affected region and in
planning of the mitigation measures accordingly.
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Preparedness

e GIS can help locating emergency infrastructure like
firefighting stations, fire hydrants, hospitals etc. in

ARE—YOU minimum response time.

PP\E PA RED? e GIS can be used for integration of satellite data with
—————— other relevant data in the design of disaster warning
systems and to display real-time monitoring of climatic
and other conditions for early warning.

e GIS can also be used for the planning of evacuation
routes, design of emergency operation centers etc.
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e GIS in combination with Global Positioning System is
extremely useful in search and rescue operations in the
devastated areas where it is difficult to locate.

e GIS also supports planning for the relocating
requirements and logistics for emergency supply chain
management.

e GIS can also model the event in order to warn people
and position public safety resources for immediate
deployment.

e GIS is also used to analyze vulnerable populations for
secondary health effects from a disaster, implementing
preventive treatments, and positioning medical teams
and medical supplies in locations to optimize preventive
treatments.
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Rehabilitation

e In the disaster rehabilitation phase, the damage caused
can be assessed using satellite imageries.

e Customized applications can be developed on GIS to
calculate the damage

e GIS is also used to organize the damage information and
the post disaster information, and in the evaluation of
sites for reconstruction, compensation etc.
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* Soil, Landuse and Topographic data provides the basis
for determining how much runoff we can expect
(ex: SCS-CN Method)

e Digital Elevation Models (DEM) is used to study the
elevation and slope pattern

* Remotely sensed data can be used to study the landuse
pattern and identify the changes in the area
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Management & Control

Add Data

T— : 1:50,000 Vector Data (Hydrography)

Aeronauticallnformation

Cultural

Demarcation

GeneralCategory

Hydrography

i Datasets
Physicgraphy

SpecialUse

Vegetation

Name:

Show of type: {r‘ Layers and Results

& ArcCatalog -

File Edit View Go Geoprocessing Customize Windows Help
ples A uEEEQEER0REAQN 0«06

Conterts | Preview | Description|
[=)Breakwater (EReef
[ Cistern (:JRock
F e a t u re S & Coastline (S RockSteplnWadi
[=)Dam [E)Sabkha
(=pitch (&) SaltEvaporator
(EDitchArea ([Esaltpan
e3 A [@DryDock [Sslipway
P Aeronauticallnform Falaj SteepWadiBank
& B Cultural _ (E)FishFarm ()VanishingPoint
P Demarcation B Foreshore (@ WadiArea
& [ GeneralCategory H6roin [=)Wadiline
29 Hydrography [EHarbour ([E) WadiSpread
29 Hypsography ([@InlandWater (=) Waterfall
2 Physiography [IrishCrossing [:)Waterhole_Spring
2 SpecialUse Eisland (@ WaterTreatmentBed
2 Vegetation (&) LandSubjectToFlooding (Bl Wharf
(ED OpenWater (D Wreck
(=] Pier

i .
File Geodatabase Feature Dataset selected
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Hydrology toolset from
ArcGIS Spatial Analyst

Vector Data
Orthophoto such as
0.5m buildings,
streams etc.

Generate Flow | Calculate Flow Decide Snap Generate

SLEILS Direction Accumulation Pour Point Watershed

Analysis to find out the area contributing runoff to a particular point of Interest

. wwwmsomoom




Analysis to find out the Area affected by coastal Flooding if sea level rises to 5m

. wwwmsomoom




Identifying areas of high importance, Deciding the location of Flood Protection
Dams

. wwwmsomoom
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Y Maps
Topographic Maps (50K & 100K — New edition)
—| * Tourist Maps
e Air Charts, Range Maps, Exercise Maps, Border Maps

Vector Data

e 50K data in seamless ArcSDE managed Oracle Spatial
e 5K Data (Transport & Hydrography) ArcGIS Format

e 1.3 Milion, Wilayat, Niyabat, Royal Camps, Control
Points, Airfields, VoBs, GPNs
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Oman National Geodetic Datum 2014 (ONGD-14)

Localised Datum established to enable accurate
data measurement

Project Status : Completed in Dec 2013, won
award in GWF-2014

Characteristic Of Geodetic Datum For Oman

Cililaay) s gad mald
COORDINATE TRANSFORMATION PROGRAM

Geographical to UTM
_ (Zone 39 and 40 Combined)

UTM to Geographical

UTM (Zone 39 and 40
Combined) to Geographical

Datum Transformation




Transformation Modules 2. WG584 (TTRF8S) to ONGD 14

ITransfonnation from WGS84 (ITRF89) to ONGD14

Interactive | Batch Processing

Input Qutput
Latitude (N) Latitude (N)

17 deg 1 min 2 17 deg 1 min 2.03483  szec

Longitude (E) Longitude (E)
54 deg 5 min 38 54 deg 5 min 38.02183 szec

Ellipsoidal Height Ellipsoidal Height
100 m 100.025 m

Interactive | Batch Processing

Circumference of Earth = 2*Pi*Radius
Radius = 6378137 m

360degrees = 2*(22/7)*6378137
1 degree = 111364 m
Difference = 0.03*30 = 1m

1sec = 111364/(60*60) = 30m

Ellipsoid 2. wGss4

Semi Major (a) |6378137.U
Flattening (1) |298.2572236

Input

17 deg 1 min 2

Longitude (E)

54 deg 5 min 38

Ellipsoidal Height
100 m

IEatid SN,

Output

Northing
1881462642

sec 509992.928

Easting




Oman National CORS Network (ONCN)

A network of Continuous Operating Reference
Stations (CORS) that will continuously record
Global Positioning System (GPS) signals and
provide organizations, within the Sultanate of
Oman, real time as well as post-processing
positioning capabilities using single GPS
receivers (Rover).

Improves the Precision of GPS Collected Data

This project is now under execution stage.

SULTANATE OF OMAN

Proposed Oman National CORS Network (ONCN)
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ONCN Project — Field Work




@ CORS Stations - Sites reviewed by NSA
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ONCN Project — Current Status

Site study review for 45 CORS sites has N :
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Oman National Geoid Model (ONGM)

A height modernization effort by developing a gravity network that will
enable all organizations within the Sultanate of Oman to determine
accurate orthometric heights.

Geoid is an equipotential surface of the Earth’s gravity field

This project is also under execution Stage.

H = Leveling Height
h = Ellipsoidal Height

N = Geoid Height h Pt ueie
. B

eoid Heig
Ellipsoid Geoid

H (MSL) = h(GPS) - N(ONGM)
ONGM: OMAN NATIONAL GEOID MODEL



Precise Levelling Work

* It is the highest order of levelling
works

e Used for transferring height to
benchmarks

e Approx. 300 benchmarks are used
* These benchmarks are then used

for GPS observation to implement
GPS — Geoid Fitting process

SULTANATE OF OMAN

Precise Levelling Network (ONGM)
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o PROPOSED 1-2KM LAND GRAVITY SURVEY (ONGM)
— —— SULTANATE OF OMAN

Ground Gravity Survey Work

To acquire accurate GPS-positioned
ground gravity measurements at 2 km
spacing over the cities and populated
areas of Oman for a total of

approximately 6000 gravity data points |
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Airborne Gravity Survey Work

To cover the entire country with airborne
gravity surveys at 5 km and 10 km spacing
including marine area of up to 20 km from
the coastline of The Sultanate of Oman for
a total of approximately 66,000 line-km
including perpendicular control line with
spacing of 25 km to 50 km as required




New 50K & 100K Mapping

Expected Completion by 2015

NATO STANAG rating AAOM12, highest rating in

terms of currency, horizontal & vertical accuracy

Orthophoto

TOPO100K Map

TOPO50K Map




Geo PDF Hardcopy Map QC Plate Making and Printing




TOPOS50K Current Status

Vector GDB 498

Hardcopy Maps 446 94%

@ TOPOS50K Project Status - November 2015 (Mid)

Legend

SheetNames
NSA_Check_Status

[ ] cAD Approved
[ ] cpB checking IP
[ ] =oB approved
[ Jecartowarkip

Carto QC IP

Carto QC Completed

15t Proof in work
[ 2nd Proofin work

Final Proof in Circulation
- Map Acceptance Pending
B R=scy to Print
[ | Pinted
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I
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TOPO100K Current Status

Hardcopy Maps 136 117 86%
(English)

Hardcopy Maps 9
(Arabic) 136 Y 5%

@ TOPO100K Project Status - November 2015 (Mid)

B T mANSC  MRadA
. wm

Legend
TOPO100K Index
Pending Scope
NSA_Status
fst Proof n Wark
© IndProof in Work
Final Proof in Circulation
B Vap Acceptance Pending
[ | Printed
B Ready o Print
QC In Progress
Sheets Approved

I ac Finished )
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Oman Geospatial Manual, Expected Completion by Mar 2016

* Creation of agreed content for the Oman National Geospatial
Manual, based on current NSA policy, licensing, practices and;

* Build and deliver the technical infrastructure for publishing the
Oman National Geospatial Manual to users as defined by NSA
which may include: Military, Government, Commercial and
Citizens; and

* Provision of advice and recommendations for the development
of existing NSA policy, licensing, practices, standards, products
and services taking account of NSA’s future role and
responsibilities.




Data Model-

Data Capture
Specifications -

Data Finishing
Specifications-

Field Survey
Operations-

Data Security &
Vetting Procedure-

¢ ESR| based data models based on DFDD/FACC codes at
various scales such as 5K, 20K, 50K, 100K, 1.3M etc.

e Specifications based on international standards for data
capture at 50K scale

e Specifications based on International standards for map
finishing covering aspects like color, pattern, symbols,
generalisation etc.

* Possess manual based on international standards for field
survey activities

e Supports proper security of data
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Mobile Mapping

Unmanned Aircraft

System (UAS)

Remote Sensing Satellite
Receiving Station
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Thank You

Amol G. Deshmukh
Geomatics Specialist, PMP

National Survey Authority, Ministry of Defence,
Bait Al Falaj, P.O. Box 113, Muscat, P. C. 100,
Sultanate of Oman

Tel 968-24312371 - Fax 968-24312443
Email: go4damol@outlook.com



