


CONTENTS:

 What is GIS?

 Usage of GIS?

 Work Flow.

 Infrastructure Management with GIS.

 Examples

 Conclusions



 GIS software is supporting many data formats used in the infrastructure life cycle and
allowing engineers to provide data to various agencies in the required format while
maintaining the data’s core integrity. GIS technology provides a central location to conduct
spatial analysis, overlay data, and integrate other solutions and systems. Built on a
database rather than individual project files, GIS enables engineers to easily manage,
reuse, share, and analyze data, saving time and resources.

 GIS technology is used in many civil engineering applications including infrastructure
management, transportation, land use planning, water resources engineering,
environmental, geological and hydrogeological engineering.

What is GIS?

Why GIS?

 GIS is a system to capture, store, analyze, manage,
and present all types of geographical data.

 It is a comprehensive, interoperable technology
specifically designed to compile, process, display,
analyze, and archive volumes of interdisciplinary
data.



Planning: It contains high-level planning functions
for site location including environmental impact
mitigation, economic analysis, regulatory
permitting, alternative siting analysis, routing
utilities, what-if scenarios, visualization of concept
options, data overlay, modeling, and benefit/cost
alternatives analysis.

Data Collection: It has specific functions to collect
precise site data used for predesign analysis;
design; and calculations including field survey,
topography, soils, subsurface geology, traffic, lidar,
photo grammetry, imaging, sensitive
environmental areas, wetlands, hydrology, and
other site specific design-grade data.

Environmental Analysis: It provides analysis to
support design including hydrology analysis,
volume calculations, soil load analysis, traffic
capacity, environmental impact, slope stability,
materials consumption, runoff, erosion control,
and air emissions.

Design: It allows creation of new infrastructure
data for new civil works including grading,
contouring, specifications, cross sections, design
calculations, mass haul plans, environmental
mitigation plans, and equipment staging.

Infrastructure Life Cycle



Construction: It provides the mechanics and management for building
new infrastructure including takeoffs; machine control; earth movement;
intermediate construction, volume and material, and payment
calculations; materials tracking; logistics; schedules; and traffic
management.

Data Collection As - Built Surveying: As-built surveying with GIS
technology permits the surveyor to deliver data into operational GIS,
eliminating costly data conversion and reducing errors.

Operations/Maintenance: It models utility and infrastructure networks
and integrates other related types of data such as raster images and CAD
drawings. Spatial selection and display tools allow you to visualize
scheduled work, ongoing activities, recurring maintenance problems, and
historical information. The topological characteristics of a GIS database
can support network tracing and can be used to analyze specific properties
or services that may be impacted by such events as stoppages, main
breaks, and drainage defects.



Workflow





 Having an accurate, clear picture of the project helps you better understand needs, reduce
problems, and mitigate costs and environmental impacts. These processes are improved when GIS
is the core system for data management and visualization.

Use GIS for more efficient

 Town planning and urban development

 Site location / landfill site selection

 Environmental analysis / Pollution monitoring

 Infrastructure design

 Transportation

 Mining / Mineral mapping

 Petroleum

 Watershed management

 Hydrogeological and geological studies / Groundwater modeling /Working with borehole data / 
Fault mapping / Groundwater contamination modeling

 Resource management

 Municipal applications (stormwater management etc)

 Fire and rescue services officials maps

 Agriculture management

 Natural hazard assessment / Flood modeling / Hazard, vulnerability and risk analysis / landslide
hazard analysis / Preparation of earthquake-triggered landslide inventory maps / Avalanche
susceptibility and risk analysis

 Construction management

 Data collection and as-built surveying

 Operations and maintenance

Infrastructure Management



Site Analysis: GIS quickly incorporates and analyzes many types of information and images for
site analysis. Highly accurate results displayed geographically provide insight into connections
and relationships, and customers relate easily to a recognizable map. The basemap can include
parcel maps, zoning and city designations, environmental protection areas, aerial photos, and
topographic and soil maps. Overlays of relevant data on population growth, commercial
activity, and traffic flow combine to rapidly paint a meaningful picture of a site’s opportunities
and constraints.

Critical Infrastructure Protection: Engineers responsible for the safety and security of
buildings, bridges, utilities, and other critical infrastructure need a comprehensive decision-
making tool for emergency assessment, preparation response, and recovery activities. GIS
technology provides a situational awareness tool for fusing information, from flood elevation
and evacuation routes to a bridge’s structural specifications and inspection results. With
critical infrastructure information stored in a geodatabase, you can display that information in
real time on a Web-based map.

Emergency managers use the enterprise GIS database to

• Identify critical infrastructure and hazards within affected areas.

• Identify medical resources and route patients to nearest facilities.

• Prepare evacuation routes for at-risk populations.

• Provide accurate damage estimates.

• Identify priorities for short-term recovery needs.

• Assess long-term recovery needs.



Transportation: Geographic information systems for transportation (GIS-T) are inter connected
hardware, software, data, people, organizations and institutional arrangements for collecting,
storing, analyzing and communicating particular types of information about the earth. Finally,
prepare maps to highlight distinguishing criteria (ecological, socioeconomic and noise) for
each alternative.

Landfill Site Selection: GIS is a powerful technology which permits accurate processing of
spatial data covering a large number of themes, from a variety of sources, specifically
cartographic/numeric data, enabling processing, overlay and derivation of thematic maps,
enabling tailored solutions for a whole series of applications to be furnished. Advent of highly
sophisticated computerised GIS systems, digitised map data, and Landsat satellites and other
remote sensing sensors that help to define infrastuctural and land use patterns, have
dramatically increased the potential of GIS to aid in the development of a more systematic
approach to landfill site selection.

Town Planning and Urban Development: Systematic mapping and periodic monitoring of
urban land use is necessary for proper planning management and policy making. For
sustainable development of urban agglomeration, optimal urban land use plans and resources
development models need to be generated by integrating the information on natural resources,
demographic and socio – economic data in a GIS domain with the currently available satellite
data.



Watershed Management: GIS improves calculations for watershed characteristics, flow statics,
debris flow probability, and facilitates the watershed delineation by using Digital Elevation
Models (DEMs). It provides a consistent method for watershed analysis using DEMs and
standardized datasets such as land cover, soil properties, gauging station locations, and climate
variables. ArcGIS with Arc Hydro gives you the flexibility to combine watershed datasets from
one map source with stream and river networks. Use ArcGIS Spatial Analyst for hydrologic
analysis such as calculating flow across an elevation surfaces, which provides the basis for
creating stream networks and watersheds; calculating flow path length; and assigning stream
orders.

Without GIS, available paper soil and land use (zoning) maps would have been computed by
hand. Using GIS increased the accuracy and saved time (~50%).

 GIS provides to build a sustainable water utility. GIS is no longer your single-function tool
for locating pipes and facilities. It’s now a whole platform for understanding and
optimizing water operations. Integrate information from sensors, meters, crews, pipes,
and more, through the common language of location. Store this data in your GIS. Share
interactive maps in the boardroom; push functional maps to field devices. When your data
flows, so does your water.



 By making your water systems smarter, you can understand buried assets better, optimize
performance, and extend the life-span of your assets. Become proactive instead of staying
reactive. Location-based applications and dashboards help strategies flow faster. Respond
quickly to main breaks and leaks. Share construction, maintenance, and advisories with the
public. Enable customers to submit work orders from mobile devices, and empower field
crews to maintain assets from mobile, too. Generate compliance reports easily and automate
quality control. That's just the tip of the ArcGIS iceberg.

 You know how to manage a renewable resource. Now make your data structure as sustainable
as the wastewater you treat. Identify hot spots that are prone to clogging and improve
maintenance schedule projections. Empower field crews with mobile devices to edit data in
real time. Optimize reclamation by controlling data quality and reducing errors. Study
geographic patterns in leaks and groundwater infiltration. Share results internally through
executive dashboards and apps. Your whole network becomes more fluid on GIS.



Flood Modeling:

 Estimate the magnitude of high-flow events, the probability of low-flow events.

 Determine flood zones.

 Identify high-potential erosion areas.

 Derive physical characteristics area, perimeter, soil data etc.

GIS provides you to manage stormwater on a tight budget. It collects, integrates, and analyze
all your data from internal and external sources. Its focused, engaging maps help you make
strategic, justifiable choices from a desktop or mobile device. Target capital improvement
projects where your network needs them most. Stormwater utilities of every size have saved
resources through GIS.



 Environmental Management: Understanding the interdependency of the earth’s ecosystems
and human impact on the environment requires a great deal of information and analytical
capacity. Doing something about it requires insight and collaboration. GIS technology allows
you to do both.

 Mining: The resources in the earth's crust require sophisticated technology to discover,
extract, and manage. Since mining is inherently spatial, requiring accurate knowledge of the
earth's surface and subsurface, geospatial technology is well suited to assist in many phases
of the mining company's operation. GIS gives mining companies the tools they need to
operate mines responsibly and at optimum efficiency.



 UK GIS Model Predicts Pothole Occurrence: Lincolnshire
Counrty in The United Kingdom is saving money on potholes. A
UK university developed a GIS model that predicts where
potholes will frequently reoccur in roads.

Examples

 Lidar+GIS Helps Evaluate Pipeline Routes: Alaska Division of
Geological&Geophysical Surveys uses GIS to evaluate 3000
square miles of Lidar data for proposed natural gas pipeline
routes. 3D modeling helps assess erosion, slope, thaw
settlement and other engineering constraints in a rugged
terrain.

 Scheid Vineyards Fine-Tunes operations with GIS: From harvest
analysis and precision agriculture to real-time tracking and field
data collection, Scheid Vinayards improves the quality and
efficiency of its wine production with GIS.

To maximize profits and optimize your yield, you need to dedicate the
right crops and equipment to the places where they can flourish. With
GIS, you can integrate high-resolution imagery, field observations,
and real-time data feeds to understand how to make the most of your
limited resources at any time. Take the guesswork out of your
production and manage your land more efficiently with GIS.



Examples

GIS System Model Integration 
Facilitates Storm Water

Management

Minneapolis Quickly Solves Bridge Routing Problem 
With GIS Web Mapping Technology

KVL Consultants, Inc., has developed
database management systems (DBMS)
linked to ArcGIS to facilitate the
submission process and reduce agency
review time. ArcGIS is used as a front-
end data loader for modeling and on
the back end to show the modeling
results. Applications are currently in
use by the Flood Control District of
Maricopa County, fresno Metropolitan
Flood Control District, and Mohave
County and Clark County Regional
Flood Control District. Following the disastrous Minneapolis, Minnesota, Interstate 35W bridge collapse

in August 2007, the city was ensnared as travelers attempted to reroute to get to
their destinations across the Mississippi River.
The city quickly implemented a two-tiered, GIS-based Web application that
consisted of a public-facing Web page and an administrative Web page. The
administrative Web page allowed the city administrators to define barrier
locations. These barriers changed from day to day because of disaster command
post needs and continued to change in response to cleanup efforts.
The city posted this dynamic data immediately on its Web site, where commuters
could see the most recent barrier updates and create personalized routes.



Examples

GIS Puts Ausralian Road Project In The Fast Lane

An enterprise GIS was implemented, which provided high cartographic
capabilities, supplied timely and accurate data to stakeholders, integrated with
other corporate systems. The GIS gave easy access to accurate and current data,
allowing staff to conduct data queries and analysis, produce maps and reports,
and utilize enhanced field mapping capabilities.
By operating its own GIS, the three-year EastLink tollway project was completed
ahead of schedule, saving tens of thousands of dollars per year by avoiding the
need to outsource GIS services and through the supply of products and services
provided by the GIS solution.



Enterprise GIS Streamlines Workflows For Growing
Country

Examples

St. Johns County (SJC)’s GIS investment stemmed from substantial growth in new
housing and commercial developments, which all require review and approval from
different departments within county offices. To streamline SJC’s multi-staged
development review process, the county build an enterprise GIS consisting of a myriad
of datasets, maps, applications, and tools. The GIS now integrates data from all
departments into a single ArcGIS Server location.
The entire infrastructure of county can be visualized by all departments in countless
spatial overlays, thus streamlining workflows and saving countless person-hours.



 GIS Supports World Food Programme’s Food Security
Program: Knowing which agricultural systems and
populations are vulnerable to natural disasters helps
the World Food Programme plan interventions that
promote global resiliency and safeguard access to
food.

Examples

 Climate change is a geographic problem and geographic solutions good for its solving:
GIS has a long history of driving environmental understanding and decision making.
Policymakers, planners, scientists, and many others worldwide rely on GIS for data
management and scientific analysis. GIS users represent a vast reservoir of knowledge,
expertise, and best practices in applying this cornerstone technology to climate science,
carbon management, renewable energy, sustainability, and disaster management.

 Italy’s Government Uses a Cloud GIS to Monitor
Hazardous Materials: The Italian National Institute
for Environmental Protection and Research used
ArcGIS Online to Monitor Hazardous Materials It
helped inspectors, emergency responders, and
decision makers effectively coordinate their efforts.



 Petroleum: GIS helps energy companies meet business goals throughout the organization, from
locating and extracting new resources to improving efficiency and the bottom line. Powerful
analytic tools help users see relationships and patterns, answer complex questions, and make
better decisions. The power and security of GIS platform gives everyone in your company
valuable geographic insight to find prospects, build infrastructure, maintain assets, plan
projects, help customers, and manage risk.

 Hazard, vulnerability and risk analysis: 

hazard: the probability of occurrence of a potentially damaging phenomenon,

vulnerability: the degree of loss resulting from the occurrence of the phenomenon.

You will first generate a qualitative hazard map by combining several factor maps. Then
a vulnerability map is made. Finally, the hazard and the vulnerability map are combined into a risk
map.

Examples



 Statistical landslide hazard analysis: Here the landslide hazard map is made using only
two parameter maps: a geological map and a slope map. Furthermore, information on
landslides is stored in a table; this table is linked to a map which depicts individual
landslides. The table contains detailed information for each landslide (type, activity,
depth, etc.).



Examples

 Hydrogeological and geological studies: GIS is widely used in hydrogeological /geological
studies and also groundwater modeling. ESER Project & Engineering Co. Inc. studied
geology and hydrogeology of the Gediz Watershed and its groundwater modeling.

 GIS is a powerful tool for developing solutions for water resources such as assessing water
quality and managing water resources on a local or regional scale. Hydrologists use GIS
technology to integrate various data and applications into one, manageable system. The
suite of tools contained in Arc Hydro facilitate the creation, manipulation, and display of
hydro features and objects within the ArcGIS environment.



Hydrogeological Study Of The Gediz Watershed And Its
Groundwater Modeling

Location map

Geological map



There were 700 sampling points for carrying out
groundwater quality, and 50 ones for surface water

quality. Addition common ions, arsenic, boron, 
manganese, nickel and nitrate analysis were made
to understand the contamination of groundwater

and surface water of Gediz Basin. Here is an 
example of sampling points for groundwater.

Physical parameters of groundwater
and surface water were measured at  

sampling periods. Here is an example
for electrical conductivity

distribution of groundwater.

Hydrogeological Study Of The Gediz Watershed And Its
Groundwater Modeling



There were 50 automated
groundwater level measure devices

with pressure sensors (divers) as 
called limnigraf used this project.

Here is shown measured
groundwater levels of the 50 wells, 
which have limnigraf, in April 2014.

Hydrogeological Study Of The Gediz Watershed And Its
Groundwater Modeling



Groundwater levels were measured
at 700 points during the sampling
periods. This contour map shows
the distribution of groundwater

head values.

Here is an example of groundwater
modeling studies. Hydraulic 

conductivity distribution after 
calibration of the alluvial aquifer 

flow model.

Hydrogeological Study Of The Gediz Watershed And Its
Groundwater Modeling



Here is an attribute table of  irrigation
structures feature class.

Irrigation Project of Aksaray-Mamasın Dam - GIS

Database



Here is a dam project database including
dam, regulator, material-quarry feature

datasets and their related fields.

Bursa Karacabey Gölecik Dam Project - GIS

Database Some fields of dam-reservoir feature class



Water Quality Map

Wter

Van Closed Basin Master Plan Project - GIS

Database General Layout Map



 GIS is used to store, manipulate and analyze the data collected for the inventory and assessment.

 GIS is a very good investment in the future of a country.

 It can be a cheap and effective way to improve decision making process.

 Its implementation in engineering projects provides time- and cost saving.

 Civil Engineers, City Planners, Geological, Hydrology, hydrogeological and environmental
engineers use GIS technology to integrate various data and applications.

 GIS technology is also used widely in many civil engineering applications including infrastructure
management, transportation, land use planning, water resources engineering.

 GIS is a powerful tool for assessing water quality and managing water resources.

 It is used to model and analyze flood zones by combining hydrological, environmental and
geological data. It provides to create 3D views to analyze and view data from any angle or location.

 Emergency route planner applications with GIS provide personal routes and help navigate traffic
around disaster areas.

 Quickly produce maps and reports that can be printed or shared online within your organization or
with the public.

CONCLUSIONS



THANK YOU


