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Course Introduction: Learning objectives

By the end of this course, you will be able to:

1) Explain what a GIS is, and to describe its key features
2) Use GIS to map and analyze data

3) Use GIS spatial analyst toolbox to work on real WRM
problems

4) Understand important terminology in remote sensing

5) Explain the advantages and disadvantages of
measurements in different parts of the EM spectrum

6) Use real remote sensing data to study problems in
WRM
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Course Introduction: People

Lecture Contact person
Introduction to GIS Susan Steele-Dunne
Spatial Analysis in GIS Susan Steele-Dunne
& Olivier Hoes
Watershed Delineation Susan Steele-Dunne

Introduction to Remote Sensing & | Nick van de Giesen

Visible RS
Thermal IR Remote Sensing Wim Bastiaanssen
Microwave Remote Sensing Susan Steele-Dunne
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Course Introduction: Blackboard

e Lecture notes

e Collegerama/vodcasts

e Assignment instructions data and submission
« Grade Center

« Announcements

* Discussion Board (New thread for each module)

e T
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Course Introduction: Assignments

Submit assignments via Blackboard.
Turn in a report as a pdf file

Filename:
Assignmentl_YourName_StudentNumber.pdf
(e.g. Assignmentl_Steele-Dunne_123456.pdf)

Assignment is due at 8am on the due date.
10% per day penalty for late assignments.

e B
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CT5401 — Lecture 1
Introduction to GIS

 What is GIS?
« Data models to represent our world
* Functions of a GIS

« Real applications of GIS in Hydrology and Water
Resources Management

e Introduction to Assignment 1

e
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CT5401 — Lecture 1
Introduction to GIS

« What is GIS?
« Data models to represent our world
* Functions of a GIS

« Real applications of GIS in Hydrology and Water
Resources Management

e Introduction to Assignment 1

I
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What is a GIS?

We can describe any element of
our world in two ways:

Attribute Information:
What is it?

Species: Oak
Height: 15m
Age: 75 Yrs
Condition:
Good

]
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What is a GIS

GIS links datasets

:Un'.ll[-_-d-Arr_"'hp-An.ViEw |
Fie Ok Wew [psect Sebection Tock Window Hep |
DSE& ' @Y v dmmi 1|4 &K|[QAxIOOeDIEk oML T

x = |

GIS software links the location : :

7 g 4

data and the attribute data: ¢ =

m Jaoeq |
[ooma~ k0[O~ A~ i |pE EEETE ISt
[ [f7mseeze zessosteters |
\\\ Ef Attributes of canada2001 -10] x|
FID Shape™ KEY NAME NOM POP_2001 | DWELL_2001 | PF

)
__

> 0| Polygon 4800000 Alberta Alberta 2789528 984275
[ / 1|Polygon 5900000 | British Columbia Colombie-Britannique 3907738 1643363
2| Polygon 4600000 | Manitoba Manitoba 1119583 477085
PO SR SR S S Ce / /)‘ 3|Polygon 1300000 | New Brunswick Nouveau-Brunswick 729498 313609
CcL L & — \ 4| Polygon 1000000 | Newfoundland and Labrador Tere-Neuve 512930 227570
)\ 5|Polygon 1200000 | Nova Scotia Nouvelle-cosse 308007 4038139
~ 6| Polygon 3500000 | Ontario Ontario 11410046 4556240
[1] Ll 7| Polygon 1100000 | Prince Edward Island le-du-Prince-douard 137312 48630
8| Polygon 2400000 Quebec Québec 7237479 3230196
9/|Polygon 4700000 | Saskatchewan Saskatchewan 978933 431628
10| Polygon 6000000 | Yukon Yukon 28674 13793
11| Polygon 6200000 | Northwest Territories Ternitoires du Nord-Ouest 26745 8177
12| Palygon 6100000 | Nunayut Nunavut 37360 146639
< | i
Record 14| <[ 1 »|»| Show:[ Al Selected | Records (1 outof 13Selected) Options ~
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What is a GIS?

GIS software can answer
questions about our world:

Spatial Questions:

What provinces border
Saskatchewan?

ol
FID__ [ Shape* KEY. NAME NOM POP_2001

> 0 Polygon 4800000 | Alberta Albeita 2789528
1| Polygon 53900000 | Brtish Columbia Colombie-Britannique 3907738
2|Polygon 4600000 Manitoba Manitoba 1119583
3|Polygon 1300000 | New Brurnswick Nouveau-Brunswick 729438|
4|Polygon 1000000 | Newfo e P

ew [rsert
A D lnero b was B2 o ¢ &% [@aEEOSeErOALT|
. | spatial st v | Lo T Ea

7| Polygon 1100000 | Prince Eii,)l
8 Polygon 2400000 | Quebec Eg"""
9|Polygon 4700000 | Saskatch -
10| Polygon 6000000 | Yukon
11| Polygon 6200000 Northe
12| Polygon 6100000 | Nunavut

<

Record 14 4 T 0[n| show[ Al Selec

S0 B 7 u|A- - 2-a-]

Attribute Questions:

What provinces have more than

1.5 million people? R

| e By et Solction Tooks Widow e

|DSEHE BB o - F[Tmm o2 AN Qe Er 08 |

—[of x|
FID __Shape* KEY NAME NOM POP_2001 [ D

» 0] Polygon 4800000 | Alberta Alberta 2769528
1/|Polygon 5300000 | British Columbia Colombie-Britannique 3907738

2| Polygon 4600000 | Manitoba Manitoba 1119563

3| Palygon 1300000 | New Brunswick Nouveau-Brunswick 729438

4 |Polygon 1000000 | Newfoundland and Labrador Tene-Neuve 512930

5| Polygon 1200000 | Nova Scotia Nouvelle-cosse 908007

6| Polygon 3500000 | Ontario Ontario 11410046

7 |Polygon 1100000 | Prince: Edward |sland le-du-Prince-douard 137312

8| Polygon 2400000 | Quebec Québec 7237478

3|Polygon 4700000 | S askatchewan Saskatchewan 978933

10| Polygon 6000000 | Yukon ‘Yukon 28674

11 |Polygon 65200000 | Northwest T eritories Territoires du Nord-Ouest 26745

12| Polygon 6100000 | Nunavut Nunawut 37360
4 | I |

Frecord: 14] 4 T 20| Show Al Selected | Riecords (4 outof 13Selected) T o

£

H ]
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What is a GIS?

In a GIS, different types of information are e Mo some’®
represented as separate map layers

Each layer is linked to descriptive
information

Layers are combined to make a map

]
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Geographical Information Systems

Key functions of a GIS:
« Data management

 Mapping and Visualization E@‘a-»

e (Geoprocessing

Geoprocessing

- x5S =
Data processing models and scripts

Geovisualization Geodatabase

- £ - o
=2 e

Maps, Scenes, and Globes GIS data: Features, Images,
and Attributes

]
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Working with individual data
elements

1749

2743

! | X [ 419270037
1548 =) | MenResiertel Commercis ‘ 450078
1549 2549 Non-Residertal Commercial 3N23%088 ¥
<! 2 |

Record 14| ¢ 1314 »|n1]  Show [ A1 Selected | Records (5 out of 3523 Selected) Opons ’|p
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Working with GIS datasets

™ Afri aHorrunmed - Arc™ap - Arcindo

| B B Yot Solection Jook ek B

]

B - A

a@dEae

,,,,,,,,,,,,,,,,,,,,,,, 144'.

=N orn of Alrika
= 8 s

Road Type
avel Track o bad;
= Hyd yrise

# B L
= i Coman
! Ocean
i @ aroenden
Ve

.ﬂd:; SO25.000000

Al Citiesanno

'1 &) Roads
| ) Roadsanno

) ParkBoundaries
3 States

&l streams
& utahRelef
& 150mNaturalColor

Feature Class
Feature Class
Feature Class
Feature Class
Feature Class
Feature Class
Feature Class

Raster Dataset
Raster Dataset

Thu 9/23/2004 3:54 PM
Thu 8/23/2004 11:06 AM
Mon 10/4/2004 10:55 AM
Thu 9/30/2004 8:58 AM
Tue 8/28/2004 8:56 AM
Thu 9/23/2004 3:54 PM
Thu 9/23/2004 11:06 AM
Mon 10/4/2004 10:55 AM
Thu 9/30/2004 8:58 AM




ArcGIS

€« C | ) www.esri.com/software/arcgis/index.html

Home d Products Training Support

© Products

ArCG | S Features Use Cases Map Examples

Mapping & Analysis for o
Understanding Our World 4 7

A complete system for designing and managing
solutions through the application of geographic
knowledge.

How Organizations Use ArcGIS

T ftswﬂﬁz!‘a \

HERE EREARAa

Planning and Analysis Asset/Data Management Operational Awareness

Field Workforce
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GRASS GIS

“ C (@ grass.fbk.eu i
£ V Welcome to GRASS GIS
W/
y You are at a GRASS mirror site in ITALY (IT) (other mirror sites)
This site is updated daily: 19 Apr 2012
T [search | o | Docs | Download Community | Applications [ Development | Sponsors
Advanced search
About GRASS Celebrating 28 years!
Screenshots
Download
Wiki - help site | FAQ
Mirror sites
S GRASS GIS User map
Mailing lists | IRC
Translating Geographic Resources Analysis Support System
Newsletter Commonly referred to as GRASS, this is free Geographic Information System (GIS) software used for geospatial data management and analysis, image processing,
Get invalved! graphics/maps production, spatial modeling, and visualization. GRASS is currently used in academic and commercial settings around the world, as well as by many
governmental agencies and environmental consulting companies. GRASS is an official project of the Open Source Geospatial Foundation.
in P
Bug/Feature trackers Module of the day:
rin.srtm Import SRTM HGT files into GRASS
\..Donate..|
Latest News!
OPEN SOURCE GIS: « 19Feb 2012: GRASS GIS 6.4.2 source code and selected binaries released - New stable GRASS release version 6.4.2 with improvements and stability fixes
Aiﬂuss (;ls e 12 Jan 2012: winGRASS 6.4.2RC3 and OSGeo4W-GRASS 6.4.2RC3 packages released - New stable winGRASS pre-release version 6.4.2RC3 ready for
SRprgach download
Third Editlon e 12 Jan 2012: GRASS 6.4.2RC3 source code released - New stable GRASS pre-release version 6.4.2RC3 with stability fixes
e =
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GRASS GIS

m:m«m«mvmmm
s BB ® o 6/0
Display 0

O sois nkoooimm 40
L

ée- : 0 Q%-ﬁ% 28 aal

_f'g‘.f- T AT

—
LJ

«

-Q‘k"‘

= | A GRASS GIS Attribute Table Manager

- vector map layer <roadsmajor@PERMANENT >
Layer 1
N Attribute data - rightclick to edit/manage records

cat & | MAJORRDS | ROAD_NAME | MULTILAY PROPYEA| OBJECTID | SHAPE_LEN |

10 10.0 NC-98 no 10 8446.822876 ,.‘J
11 1.0 NC-98 no 11 14876.323626 _I
12 12.0 NC-98 no 12 11610.268716

13 13.0 no 13 11828.121704

14 14.0 no 14 5524.875869

15 15.0 NC.98 no 15 4739.53603

16 16.0 NC-96 no 16 8586.517385

DN OOOERIOOODOOODO

—— - : 1207333628
18 Rt 10178.42291
19 19.0 Delete selected record(s) |° 19 4375.530882
20 20.0 | pelete o records o 20 6491.037831
21 21.0 = o 025 21 9781.033301
22 22.0 D.I : m'" of e 22 12315.177857 =
SQL Query .
© = Extract selected I
O Advanced |<eL Naload SQL Bulidwl
; u Manage tables | Manage layers | Settings | x
o | Laony |
640595.27,220432.01  Coordinates y

http://en.wikipedia.org/wiki/File:Wxgui-atm.png _I’:;U D
elft



Quantum GIS

€« C () www.qgis.org

Search... Q)

*g Quantum GIS “ L IT
~

Wiki | Planet | Chat | Bugs | Shop | Download | Questions |

‘ Thoasmmmasptqeqlspbamdbannoum:ﬁ
‘ ir e

e

Main Menu Welcome to the Quantum GIS Project

Quantum GIS (QGIS) is a user friendly Open Source Geographic Information System (GIS)

» Home licensed under the GNU General Public License. QGIS is an official project of the Open Source

» About QGIS Geospatial Foundation (OSGeo). It runs on Linux, Unix, Mac OSX, and Windows and supports Download Now
» Community numerous vector, raster, and database formats and functionalities. Free! ( e
» Documentation Our latest release is QGIS 1.7 .4 you can read the release annoucement here

» Download

» Commercial Support Learn more about QGIS

» Developer Meetings

Quantum GIS provides a continously growing number of capabilities provided by core Get the

» User Meetings functions and plugins. You can visualize, manage, edit, analyse data, and compose printable User Manual
»» Sponsorship maps. Get a firstimpression with some screenshots and a more detailed feature list.
» Advanced Search

Want to learn even more?

Check the latest User Guide or learn how you can customize QGIS to fit your needs with our Need hel p?
@ Upcoming Events API Documentation and PyQGIS Cookbook. Find it here!

How to contribute
QGIS Hackfest, Lyon

(April 12-15,2012) Quantum GIS is a volunteer driven project. We welcome contributions in the form of code
FOSS4G-CEE. Prague contributions, bug fixes, bug reports, contributed documentation, advocacy and supporting other users on our mailing lists and
s 1180 gis.stackexchange.com. If you are interested in actively supporting the project, you can find more information under the development
(May 21 - 23, 2012) menu and on the QGIS Wiki. We also welcome financial contributions in the form of sponsoring and funding.
GRASS Community Sprint, Prague

(May 23 - 28, 2012)

&
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Quantum GIS.
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CT5401 — Lecture 1
Introduction to GIS

 What is GIS?
 Data models to represent our world
e Functions of a GIS

« Real applications of GIS in Hydrology and Water
Resources Management

e Introduction to Assignment 1

-’
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A map is made up of layers

Streets

Land Use

Administrative Areas

Hydrography

Elevation

Imagery

]
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GIS data structures

Streets

e Feature classes
Land Use

» Raster datasets

Administrative Areas

o Attributes and
descriptive information

Hydrography

Elevation

Imagery

]
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GIS data structures

streets e « Feature classes
Land Use —

» Raster datasets
Administrative Areas _

tydrography (. ° Attributes and
descriptive information

Elevation

Imagery

]
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GIS data structures

Streets

e Feature classes

Land Use —
 Raster datasets
Administrative Areas
irdrogmbliy . Attrlbl_Jte_s a_nd |
descriptive information
Elevation —
Imagery _

]
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GIS data structures

streets e « Feature classes
Land Use —
» Raster datasets
Administrative Areas _
Hydrography _ ° AttrIbUteS and
descriptive
Hevation iInformation

Imagery

]
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Vector for Discrete Data

Vector is shape based
data

A representation of the ——
= maj_cities

world using points, lines, .

- rivers

and polygons 5 @ e

= ™ canadaz001
O

Vector models are useful
for storing data that has
distinct boundaries, such
as country borders, land
parcels and streets

Display




GIS data structures: Feature

Points I o
o L
o
o
- o
o
- e
e.g. e.g
| .g. e.g.

Well locations ~ River Land parcel
Weather station locationspijpelines (e.g. water or Soil types

Stream gauge locations gewer) Land use zones

Pollutant point sources  Ejevation contour lines Country boundaries
Water hydrants Other contour lines (e.g. L akes
Gulleys annual precipitation) Buildings

S RewdeemEe
3
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Vector for Discrete Data

Points

Point number (x,y) coordinates
1 (2,4)
+1 2 (3,2)
+3 3 (5,3)
+2 +4 4 (6.2)
Polylines Polyline number (x,y) coordinates
i 1 (1,5) (3.6) (6.5) (7.6)
2 (1,1) (3,3) (6,2) (7,3)
Polygons Polygon number (x,y) coordinates
1 (2,4) (2,5) (3,6) (4,5) (3,4) (2,4)
2 (3,2) (3,3) (4,3) (5,4) (6,2) (5,1) (4,1) (4,2) (3,2)

-
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Vector Dataset for Water Resources
Management

Grootschalige Basiskaart Nederland (GBKN)

A digital topographic map with prescribed content and precision
including the most important topographic features (buildings, roads,
waterways).

GBKN is a basemap, for all of the Netherlands, for use in many
applications.

Scale from 1:500 to 1:5000.

-’
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Grootschalige Basiskaart Nederland

Applications:

Consultancy

Presentation: e.g. basis for maps

Registration: e.g. underground cables 9
and plpes \ \ ; Ea e

Design e.g. civil engineering, architecture,
infrastructure.

Basis in GIS: You can couple
administrative data to geographical data on
the built environment

- ________00@@_0® |
www.gbkn.nl 'ifu Delft



Grootschalige Basiskaart Nederland
GBKN- Urb

i

MPregision 28cm

www.gbkn.nl -fju Delft



Precisions56c¢c /

A/\

www.gbkn.nl 1(:;U Delft



GIS data structures: Raster

e Continuously changing values
« Stored as floating point values
« Elevation, noise pollution, rainfall, slope, temperature

« Cells organized in rows and columns, assigned index position
number

* Many storage formats e.qg. TIFF, JPEG, ESRI Grid

: oA 1A AN

]
TUDelft



GIS data structures: Raster

Origin (x,y) Columns
] 2 3 & 5 5

Elevation Population

]
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Landsat 7 images of Galveston, Texas before (left,
10/12/07) and after (right, 9/28/08), depicts doarr
left after Hurricane Ike.

http://landsat.gsfc.nasa.gov/images/archive/eO@ib.h

]
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Raster Dataset
Digitaal Topografisch Bestand (DTB)

Produced by Rijkswaterstaat (Ministry for Infrastructure and
Environment)

Detailed topographic geo-information (Scale 1:1000) on roads and
waterways. =

<]
WWW.rws.nl TU Delft



Digitaal Topografisch Bestand (DTB)

<]
WWW.rws.nl TU Delft



Actueel Hoogtebestand Nederland
Actual Height Model of the Netherlands

e Website: www.ahn.nl

* Airborne Laser Altimetry My, CRS <
« LIDAR
» Light Detection and Ranging

Reference
station




www.ahn.nl/kaart

R b s
| AHN viewer |

Interactieve AHN viewer op Internet: vast --- flexibel

o e@RQQUND &

.,
i 1 ot
~
¥ g

Klassificatie Nederland |
Klassificatie kaartbeeld
ondoorzichtigheid:

> 8.76
Ms.7a ., 8.76
M s.62 .. 6,74
| B 4,82 .. 5.62
a2 ., 4,82
POSTCODE Shas . SR | . - SN e W 5.53 .. 4.12
HOOGTE U LTINS . ‘ ‘ ey Bl 3.00 .. 3,53
: o7 A i W 2.51 .. 3.00
2,86 .. 2,51
[ 1.67 .. 2.86
1,31 ., 1,67
' 8.99 .. 1.31
8,74 ,. 8,99
8.54 .. 8.74

gle]=

glelelc

D english , % i e : ? : \ » gt N N 1 8.35 .. 0.54
e . . ; o\ © ] ; ' v 8.16 .. 8.35
(c) Stuurgroep-AHN . o - LY LA gl . 2 : -0.89 .. 8,16

-8.28 .. -8,09
-0.47 .. -0.28

< |

Legenda |

';:;M ‘Ia'.‘.- :  T _. T B -hoogtes t@{_@ - -

il




Surfaces
can be represented using features or rasters

]
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GIS data structure: Atrributes

62932 | 67810 |

~ 62866 |

53956 ‘ 62932 | 12416| Mr Poulenc| 50 |
3 56460 62932 | 14562 Ms Beach | 50
" 67810 | 16733 | Ms Zwilich | 100 |*
62866 | 18930| Mr Satie | 100 [
53956 | 21394| Mr Ravel | 100

E Feature class 56460 | 26669 | Mr Puccini | 100
Parcels y

14352 Polygon | 407.3 10678.8 | 56460 $58.000.00

17234 Polygon | 4385 |12371.4 | 53956 $56.000.00

19923 | Polygon | 395.0 | 9242.8 | 62866 |$45.000.00] 6

23049 Polygon | 396.4 9241.4 | 67810 $52.000.00

26965 | Polygon | 421.5 | 9482.5 | 62932 $47.000.00| 6 [
Y Y ——

. S
]
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Activity: GIS data models for Water
Resources Management

Here are five tasks you might have as a water manager:

(a) Water supply demand and forecasting

(b) Wastewater and stormwater system design

(c) Flood damage assessment

(d) Drought monitoring & warning

(e) Designing a water quality monitoring network &
database.

Divide into groups of 4 students.

Each group will focus on one task.

&
]
TUDelft



Activity: GIS data models for Water
Resources Management

For your task:

1) What data will you collect for your geodatabase?

2) WiIll that data be raster/feature/attribute data?

3) What will the attributes of the feature data be?

4) Can you think of 3 spatial questions you might ask?
3 attribute questions?

3 minutes - Think by yourself and make a list

10 minutes — Combine your list with the rest of yguwup
and brainstorm

15 minutes - Share results with whole class.

Do they have any additional suggestions?
(Each group appoint someone to write notes, ane&somto present to whole class)

T
]
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CT5401 — Lecture 1
Introduction to GIS

 What is GIS?
« Data models to represent our world
* Functions of a GIS

« Real applications of GIS in Hydrology and Water
Resources Management

e Introduction to Assignment 1

%
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Geographical Information Systems

Key functions of a GIS:
 Data management

 Mapping and Visualization E@E‘)-’

o (Geoprocessing

Geoprocessing

- XS -
Data processing models and scripts

Geovisualization Geodatabase

v ! ] —
-« 3 oo
_— -
S T
R

.--:_. iy Gt e W -3 :
Maps, Scenes, and Globes GIS data: Features, Images,
and Attributes

]
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Data management

Streets

Land Use

Administrative Areas

Hydrography

Elevation

Imagery

]
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Data Management
ArcCatalog: The Catalog Tree

A single geodatabase
feature class

An ArcGIS
layer file

Clyr file) "*

A raster
image [
(.img file) 24

A TIN
dataset y

An ArcMap docment
(.mxd)

'\) &"‘v

A geodatabase

Catalog Tre:?

= vellowstone
LR a yellowstone .mdb

i,

¥ ”/ A geodatabase
'f feature dataset

EI P water
. lakes

& rivers
] streams
] roads
- 'SP states

(= 'SP vegetation

A coverage

3] are
-] label
=] polygon
B
& boundary.shp
dem30
4 @ elevation.lyr
@) elevation.sxd

P study area.shp
1 @ tin_study

-[EE] vegtype.dbf
@) yellowstone.mx

dataset

An ArcScene
document
( sxd file)

& shapefile
feature class

=l

A table stored
as a .dbf file

]
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Geographical Information Systems

Key functions of a GIS:
« Data management

« Mapping and Visualization p-b

o (Geoprocessing

Geoprocessing

- XT3S =
Data processing models and scripts

Geovisualization Geodatabase

Maps, Scenes, and Globes GIS data: Features, Images,
and Attributes

]
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Mapping and Visualization

Single symbol maps

]
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Mapping and Visualization

R Symbolizing feature

Cities layer — - Cities .

s o op data by attribute

O 250,000 to 499,999

© 100,000 to 249,999
O 50,000 to 99,999

10,000 to 49,999 =

Click the expansion less than 10,000
control to hide the Highways
legend information Road Classification
== | imited Access
— Highways
# [0 Boundaries =
These layers = O Glaciers
are tumed off
= O wWater Features
type
SwampjMarsh
Ml Lake
Dry Lake [z]
Change the Display | Source | Selection |
drawing order i

View data source Set selectable layers
information and tables

]
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Mapping and Visualization

B

Symbolizing feature
data by attribute
(category)

|21

12,

19

Clark County

i b Qton

Land Use

{

South Ameérica
\ '

s
5

4
=5

—

- = ‘.i'

> &
="
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Mapping and Visualization

Atlantic Ocean JEpmthget v 3

TUDelft



Equal Interval Defined Interval Quantiles
[ |

Percent Population Percent Population Percent Population

Under 5 Under 5 Under 5
3%-6% 3%-4% o o
6% - 9% 5% - 8% o
g%"12°o 9% -12% R ) .07%

6.8%-72%
12%-78%
78%-18%

13%-16%
17%-20%

12%-15%
15%-18%

e i £

s N
i

Percent Population

Percent Population

Population Under 5

Under 5 L
Under 5 Deviation from Mean
B <-2.55td. Dev.
O] 3%-6% []2.6539% - 5.1977% B-2.5- 1.5 5td. Dev.
B 6%-7% [15.1978% - 7.0378% [1-1.5 - -0.5 Std. Dev.
B 7%-8% M 7.0379% - 9.5815% []-0.5 - 0.5 Std. Dev.
W 5%-10% M 9.5816% - 13.0979% [10.5 - 1.5 5td. Dev.
o -18° I 13.098% - 17.9589% 1.5 -2.55td. Dev.
- 10%-18% ’ ’ Il > 2.5 Std. Dev.




ArcMap: Data Frame

| Eile Edit View Insert Selection Tools Window Help
DEE& * > BX|w ~ &[imen v| 4 &9O N
% = -
- B Streets Data frame Add data to
TYPE map Tools toolbar
= Limited Access
- Primary Streets 3
— Minor Streets Q
+ B Rivers and Lakes T
+ B Shaded Relief T
+ B Green Space “ A
« B Land Use { «»
I
LY
= M L v
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Map Iayout and comp05|t|on
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ArcMap: The Map layout
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Mapping and Visualization: ArcGlobe

]
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Mapping and Visualization: ArcScene

© TutoriaDemo sxd - ArcScens - _:_E
Fie & vew Bodrats Seecton Geoproosssng Customoe Windoss el

By I
Tabie of Corterts

S eree lapery
L Y T
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Geographical Information Systems

Key functions of a GIS:
« Data management

 Mapping and Visualization E@E‘)-’

 Geoprocessing

Geoprocessing

- XS -
Data processing models and scripts

Geovisualization Geodatabase

v ! ] —
-« 3 oo
_— -
S T
R

.--:_. iy Gt e W -3 :
Maps, Scenes, and Globes GIS data: Features, Images,
and Attributes
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Geoprocessing

Geoprocessing = operating on geographic data
to create new information

Input Geoprocessing New
Dataset Tool Dataset

Goals: 1) To model a system
2) To automate GIS tasks

]
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Geoprocessing: Overlay Analysis

Floodpkin polygon displayed Selecting parcels that are
on top of parcels within floodpkin polygons

1 e

Note that entire parcels are
selected, even if a3 only a small
portion of the parcel is within

the floodplain

Overlay (Union) of floodplain
and parcel polygons

This parcel is split in two
by the overlay - one part
is in the floodplain, the
other part is not

e
]
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Geoprocessmg Proximity AnaIyS|s

Buffer

Near

(’)

'\\\; /‘
’ e ® .
J/ _._, / s
77N '
\-.
/ .
. ./
183 FeaturelD | MNearDist NearAngle
O 54 0 56 18.394009
@ @ 100 1 122 -31 848772
167 2 195 -2.41069
& 3 48 3572168
168 102 4 105 13.856518
o @ 5 177] 10703785
.122 6 75 23185714
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Geoprocessing:Proximity Analysis

Euclidean
Distance

Euclidean
Allocation

Cost D|stance

Ex oo Landuse

Slope
Steep

Level

Mmoo

Landuse Slope
Cost Distance Cost Distance

Cost
Distance

Low
I High
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Geoprocessing: Surface creation & analysis

Interpolatio

Inverse distance Natural
weighted neighbours
Geostatistical
Interpolation

T

v SN
23
b 1

]
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Geoprocessing: Surface creation & analysis

Elevation Slo
Terrain P
Analysis S
Visibility tools i
2 g

Volume tools
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Geoprocessing: Statistical Analysis

Standard
diffe.rence

Statistical Summary statistics
significance and histogram 5
Jel i
: L 2
P @
<
® SR )
. @,
Weighted .
spatial

statistics ¥

e
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Geoprocessing: Selecting and Extracting

Clip Select

(by Attribute or location)

B Attributes of canada2001 = |ﬂl}]

+ ’ FID__ | Shape* KEY. NAME NOM POP_2001

» Polygon 4800000 |Alberta Alberta 2789528

Palygon 5900000 | British Columbia Colombie-Britannique 3907738

Polygon 4600000 | Manitoba Manitoba 1119583
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’ Polygon 000000 PRI = 8] x]

| o g yow rase selecton Tooks edow te |
Palygon 12000000 g g s mmy o b [FEE & [@aR OO Bk oM |
Polygon 3500000 |15y it~ | v [ = B

INPUT CLIP FEATURE OUTPUT PolEnn e—
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- [T Oniy show selectable layers in this kst
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+ > =
Zone 1 Zone 2 L& (u) Somate v

\ Zone 3| Zone 4 \ E.mmmg o
"STATE_NAME" = Taifoeria’
Zone 5| Zone 6 \ \

Zone 3 Zone 4 [ coa | [ veiy J[ Hep ][ Loasd. |[ save. ]
(o J[C ey J[ coe ]
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Activity: GIS data models for Water
Resources Management

For your task:

1) Think of a “big” problem that could be solved using GIS.
(Finding a location for something, designing a new piece
of infrastructure, minimizing damage due to some event)

2) What are the steps involved in solving your problem?

3) Are there any tools that you've seen today that might be

helpful?
3 minutes - Think by yourself and make a list
10 minutes — Combine your list with the rest of yguwup
and brainstorm
15 minutes - Share results with whole class.

Do they have any additional suggestions?
(Each group appoint someone to write notes, ane&somto present to whole class)

&
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GIS in Hydrology and
Water Managment

Jan Verkade,
Water Resources Management, TU Delft
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Interpolation of point data in Delft FEWS

Input: Output:
Precipitation data at stations Precipitation data for each
HBYV sub-basin

W 3O OeMasBan <] 2 01 5 > W OE W M e L_ t— + = ——— + 1 19022012 12000000 B AN O OtnetanBan -] Z w1 E MW MW J'___ + t e + = —————+— s
=) Observed Al N e ead s =13 Observed =l N 3 s »
P i tation obeerved ® Predpitation observed mm]

@ %) ECMWF-EPS Rainfall (m/3h) : & ECMWF-EPS Rainfall (nm/3h) =
1) ECMWF-EPS Temperature (0C) || 5 ECMWF-EPS Temperature (0C) J |
# (X) COSMOAEPS o o i :J
1 N cnictin -
Maving Accumuiation
disabled
[

-
27-02-2012 11:00 (G fosrzaa fiussazcer  pestey e 2702:2012 1100 () frerstorcient [irekeha et [ 5 | 2 e 27:02-2012 11:00 0:5417 G0 LLSEITCET  Dasley e 2702212 1100 (GMT+1) poesioccent [trehe e (2.5

Deltares
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Interpolation of point data in Delft FEWS

Output:

Input: . Temperature data for each
Temperature data at stations gy syb-basin

W O ORmeteastan ] = % r oMW
N

G QO Oreronbme] = o 5 > nom 4w e J—

lnnuathmzmzmu 11:00 (GMT+1) Im:ss:uaﬂ 155 12 CET ;:auhym: 27.02-2012 11:00 (GMT+1) l:pnm-uun _ T]

\Pﬂﬂam fime: 27-02-2012 11:00 (GMT+1) :56:05 GMT 11:56:05 CET }hﬁy&z 27-02-2012 11:00 (GMT+1) Ppmhramt _ 54 |
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Simulation in Delft-FEWS
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Visualization using Quantum GIS
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Water volume variations

GIS in Hydrology and
Water Management

Zheng Duan,
Hydrology, TU Delft
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Introduction

Water volume variation Is important

« availablility for water allocation
e hydrological and climate change studies

Lack of in-situ data

e |n-situ water levels
e Bathymetry map

Remote sensing offers global data -
- Satellite imagery date water surface areasjif. < %
o Satellite altimetry data> water levels -

]
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Basic Principle of Satellite Altimetry

Height =Altitude - Range(corrected)

Range (distance between satellite and water syrface
+ Altitude of satellite iy
e Height

Satellite Orbit

Altitude

[6] Footprint
earth tide :

Finally time-series of water levels e

can be obtained from e
' ' ellipsoid

satellite altimetry P— : e

Rference ellipsoid WGS84
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Method: Land Classification using

Credit: NASA/USGS 'I(:;U Delft



Study area: Lake Mead

36°40'N-
® Gauging station * Characteristics Lake Mead
ENVISAT = e —
GFO ountry e U.S.
worl | LU TS | @ Koiasiat Latitude 52° 31-5F 05N
------ JITP
""" J2)1TP Longitude 5° 02-6° 00E
. [ Lake Mead
- 1 Unkied States Maximum Length (km) 180
100W .:ao'w
Maximum width (km) 13
——— Length of shoreline (km) 890
X . . : v = Y " I Maximum depth (m) 150
wond | 6 W ‘ Mean depth (m) 69
’\ g 5 ; _ Lake area (kr9 640
:' . ‘.' . ',' 5 0+5 10km
N f : P —m Water volume (kr#) 35.2
114"50'W . 114':DW 114"‘30“‘ ‘ 114"20'W 114"1D‘W 114}OW

In Figure: ENVISAT,GFO, ICESat, J1TP and J2J1TP are
flying tracks for different satellite altimetry missions

-
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e Estimated
e Measured
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GIS in Hydrology and
Water Management

Santiago Gaitan,
Water Resources Management, TU Delft
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Area of interest
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Problem Definition

Water availability

e Mild temperature climate:
 Rainfall ~ 930mm/year
 Rainfall excess ~ 40mm/year

e Relatively well drained soils
e Surface water not enough for irrigation.

* GW pumped from aquitard beyond a phreatic
aquifer

» Growing, intensive farming of soybean and wheat
to supply emerging international markets.

* Environment becoming very prone to droughts.

e
]
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Problem Definition

Challenges

» Competitive use of the groundwater resource for
drinking, industrial and agricultural purposes.

» Agricultural water discharge (with a potential
agrochemical-pollutant charge).

* No measurement, registry nor control of the
pumped water for irrigation.

* Incipient law enforcement actions on soil and
water resources exploitation.

 Very limited surveying power. Lack of accurate
environmental data.

e
]
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Landsat Imagery

Land use characterization & calculation of vegetation indexes

Global Land Cover Facility — USA
http://glcf.umiacs.umd.edu/

Divisdo de Geracao démagens - Brazil
http://www.dgi.inpe.br/CDSR/

”) GLCF: Earth Science Data Interface - Mozilla Firefox
File Edit View History Bookmarks Tools Help

°) Catdlogo de Imagens — Mozilla Firefox

File Edit View Hi;tory gonkmarks Tools Help
7 = e Ta b

€« = www.dqi.inpe.hr/CDSR/

= INPe

Global Land Cover Faciliry

Earth Science Data Imcrfac:lz Image Catalog

Home Map Search Product Search
Basic Parameters “Pace 123456789
- Satellite Landsat 5 '| _
No datasets selected Date/Type |[ Path/Row |[ Lat/tong |[ Place | Dpraw  |[ Map Layers | Catrament Current Page : 1
Landsat Y - L5TM 227/63-2011-04-13 | L5TM 227/83-2011-03-28 | L5TM 227/83-2011-01-23 L5
[T ETM+ Time Interval W seasonnl gﬂ | EQ E-’D
=™ 8
I~ Mss
™ALL
| Other Y | o
‘ [T ASTER | Quick Look @ sman © Big >
Pamge Mosaic o
Elevation Data Dae: [ |/ or Path: i = C
[~ SRTM, Degree Tiles L5TM 227/83-2010-10-19 L5TM 227/83-2010-10.03 L5TM 227/83-2010-08-16 [
[T SRTM, WRS2 Tiles [ Execute |
[T SRTM, GTOPO30 Country City State
™ SRTM. GTOPO30 Mosalc [ARGENTINA ] [rosario ] [
MODIS Products Path e
[ 32-Day Composites No images in selection Update Map | F"""I:IT” :I F"’mlj T"I:I
[~ 16-Day Vegetation Index
v Baglongl Enter dates as mm/dd/yyyy or yyyy-mm-dd By Regfon_ : n )
I~ VCE UMD Tiles Startpate: [ Endpate: [ North (ST 2T 20000120 | 5T 2208320090950 | L5TH 227783 20050514 | L5
wew since: [ R west[00__] Esst[20__ | | F=] mo = o
AVHRR Products i e Soith N /
Please send any comments to glcf@umiacs.umd.edu ".‘ <
© 1997 - 2004. University of Maryland. All rights reserved. sl Execute ,J:l =

X
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Reference raster for registration

Geocover resource from National Aeronautics and Space Administragn - USA

http://zulu.ssc.nasa.gov/mrsid/

°) Mozilla Firefox
FEile Edit View History Bookmarks Tools Help

| watershed d_. |3/ she . |EJAvwatershe . | §8ArcGis Desk . | ['] ENVIRONME |§gG.oogla Tran_ | % TU Delft: To . | B watersector . | 0 1ATE - search. .|
€ [} zulussc.nasa.gov/mrsid/ | [*3- mos
APPLIED SCIENCE & TECHNOLOGY +Visit NASA
PROJECT OFFICE + Visit NASA Science
John C. Stennis Space Center + Visit Stennis Space Center

———————
0 1000 2000 3000 4000 5000 rii

[Cancsat7cicazo00 = [in =] [z = [etorwes =] © Select Image Resetio Guifof Mexico | ResetioWorid

This is the current Landsat circa 1990/2000 coverage available. Click on
the map above to zoom in/out, or 'Select Image' to open a new window
(requires javascript) to view or download the Landsat scene.
**This site uses pop-up windows to view selected images™™
GeoCover circa 1990 Product Description
GeoCover circa 1990 CD Set Coverage Breakdown
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Data: Digital Elevation Model

’) Features of ASTER G-DEM - Mozilla Firefox
File Edit y!ew History Bookmarks Iools Help

Topography &
Watershed
delineation

AT ERL B AR ),

Overview Features Notes Information

Outline of ASTER GDEM

* Global DEM for all the land area covered by ASTER
* Enhanced accuracy due to the use of multiple ASTER images over the same area
* User-friendly, allowing selective cropping

Concept of ASTER G-DEM development

ASTER data
(60km x 60km)

tf /|l I/, Generation of seamless
L 7:/ DEM using all ASTER data
: i

ever acquired over the

target area

T 2 y i 2ol
‘ | RN e
Automated processing

ASTER Global Digital Elevation Model -
Japan & USA

Red-colored area: ASTER coverage
(available area for GDEM generation)
(Deeper red indicates more frequent observations,
thus providing higher accuracy)

| ASTER GDEM |

e p'blied to all land area

A seamless wide-coverage

Easy to use, allowing for
selective cropping

"DEM

http.//www.gdem.aster.ersdac.or.jp

e
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Rainfall data

Pluviometric registries from
local gauges in Argentina

File Edit View History Bookmarks Tools Help
| *% Registros pluviométricos || 4k
@ %% www.santa-fe.gov.ar/gbrn/regpluv/paso2.php?depto=10

F‘ MINISTERIO COORDINADOR GOBIERNO DE SANTA FE
i3

Las Colonias ~E Afio 2004

<<Cambiar departamento

15 Julio
~3) Setiembre
~2) Diciembre

B Afo 2010

B Afo 2011

—E Afo 2012

Volver arriba

v@ .‘lv‘- 1le

Direccién General de Comunicaciones
Registros pluviométricos de la
Provincia de Santa Fe
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Hydrogeological & Edaphological data

Geohydrology Investigations Group — Argentina

Clasificacion hidrolégica de suelos en el area Humboldt - Esperanza

e B & . )
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Image processing software
(with GIS capabilities)

SPRING

(Sistema de Processamento de
Informacoes Georreferenciadas),

National Institute for Space
Research — Brazil

http:/ /www.dpi.inpe.br/spring/english/index.html

File

o

Spring

Edit View History Bookmarks Tools Help

7 www.dpi.inpe.br/spr

Georeferenced Information
Processing System

Home | Downloads | Support | Manuals | Data | Publications | Links

SPRING

News |

Spring > English > Home

What Iis SPRING?

SPRING is a state-of-the-art GIS and remote sensing image processing system with an object-oriented data model which
provides for the integration of raster and vector data representations in a single environment. SPRING is a product of Brazil's
National Institute for Space Research (INPE/DPI (Image Processing Division ) with assistance from:

* EMBRAPA/CNPTIA - Brazil's Agricultural Research Agency.
* |IBM Brasil

® TECGRAF - Computer Graphics Technology Group.

-

.

PETROBRAS / CENPES
K2Sistemas

The SPRING project has received substantial support from CNPq (National Research and Development Agency) through its
programs RHAE and PROTEM/CC (GEOQTEC project).

SPRING main features

® An integrated GIS for environmental, nic and urban planning applications.

* A multi-platform system, including support for Windows95/98/NT/XP and Linux.

® A widely accessible freeware for the GIS community with a quick learning curve.

* To be a mechanism of diffusion of the knowledge developed for the INPE and its partners with the introduction of new
algorithms and methodologies.

Scientific Citation of SPRING

For citation of SPRING in scientific reports, please use a reference to the paper: "SPRING: Integrating remote sensing and GIS
by object-oriented data modelling” Camara G. Souza RCM. Freitas UM, Garrido J Computers & Graphics, 20: (3) 395-403.
May-Jun 1996.

See Also:

- News in the Spring Version 5.1.

= Mirror Sites for SPRING download.

Home | Download | Support | Manuals | Data | Publications | News | Links | Contact
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Spatial processing and analysis
software

ArCGIS, ESRI — USA http://www.esri.com/software/arcgis/index.html

File

Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

D& LA x| 9 o b [i5s -] BRI E B Fe 82 ¢ Laver@ FAc m_is 7y
E | | @ s ][] 6 B g i 3D Analyst- | Layer: R FAcLm_iS IR »»2B8 k-0 @y

axlosog

| swapiog 4o aige il |

T

ARG

%o (h =

HE\EI

;"10 -|n I UIA-S-

AR
L &3 Ceostartistical Analyst Toolg

i+ &3 Linear Referencing Tools
3 Multidimension Tools
i & Network Analyst Tools
&3 Parcel Fabric Tools
= &9 Schematics Tools
+ &9 Server Tools.
= &3 Spatial Analyst Tools
| @ & Conditional
| & Density
@ & Distance
& & Extraction
= & Generalization
= & Groundwater
| = & Hydrology
# Basin
“_Fill . .
. Flow Accumulation (flow direction, flow
#_ Flow Direction
#., Flow Length

|
|
#, Sink
|
|

udeig |

Key extensions for ArcMap:
- 3D Analyst for kriging
- Spatial Analyst for

[youeag §1]| [Bojeren &]| [:eB

Hydrological analysis

4 Snap Pour Point accumulation, streamlines

. Stream Link
# Stream Order

#, Stream to Feature

. Watershed and watersheds

= & Interpolation

# & Local 1

| é} &« Map Algebra .

I aving extraction)
= & Multivariate

=+ & Neighborhood

@ & Overlay

i AN e | _.rj

3y~ |[EIResults [@IACTS0IBoX

95.041 439,028 Kilometers 7
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Conceptual model

Water content in soil:
W=W0+R+C-I-Ro- Per-Evt

W: Soil water content (useful for plant development)
WO: Precedent soil water content

R: Rainfall

C: Phreatic contribution
I: Interception

RO: Run off

Per: Percolation
Evt: Evapotranspiration

e
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Implementing conceptual model
given available data

GIS-based model for qualitative assessment of the potential
soil moisture (for every pixel):

Mp = a(R) + b(Ac) + c(Wt) + d(D) + e(Cn)

Mp: Potential moisture in soil

R: Scaled value of the monthly cumulative rainfall

Ac: Scaled value of the flow accumulation (drained area to each pixel)
Wt: Scaled value of the water table level

D: Scaled value of the terrain declivity

Cn: Scaled value of the curve number (measure of imperviousness)

a, b, c,dand e: weighting parameters (future calibration parameters
after verification of the model)

e
]
TUDelft



Model parameters

Rango de precipitacién acumulada en julio
de 2009 en en el area Humboldt - Esperanza

s
8- + + + + +
8
3
+ + + + +

L] L] ]

i

+

Acumulacién del flujo en el area Humboldt - Esperanza

+ +

Precipitacion
acumulada (mm)

[s1-100

Acumulacion del
flujo en hectareas
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I 10- 100Ha
Il 100-450Ha
- ot

Escala 1:100.000 Escala 1:100.000

$n UTM 2205 2 1:100
P Projeccién UTM 2205
Datum WGS84

Datum WGS84
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Results (2/2)

Potencial de Humedad en el 4rea Indice de Vegetacion de Diferencia Normalizada en el drea
Humboldt Esperanza en julio de 2009 Humboldc Esperanza en julio de 2009
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More applications in Hydrology and Water

Resources Management

Available online through TU

Delft library:

-
%)

\ s,

\ 30

s -
Ul al ' r w1
e G | -]
’f I' |
N A {
i i
)
‘i“l

P07 ey o -
YR T s
Bt il ¢
S £
.'n;,-:-'-':’! s ] ]
2 (¥ %K M 5
(Sl e Fiat
EEC R
-_- v ) Y l

]
TUDelft



ESRI
GIS for Water Management

GlS

for Water Management

IN EUROPE
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Mike Bedford
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Introduction to Assignment 1

Part 1 Getting started with GIS
Part 2 Spatial Analyst toolbox
Part 3 How one plus one equals three!

You can bring headphones to listen to audio component of
slideshow.

It might be useful to bring laptop to have instructions on one
screen while you do ArcMap bits on desktop.

%
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Assighment 1
Part 1, Getting started with GIS

e (o to training.esri.com
* Under Find Training, enter “Getting Started with GIS”

— [
@O - [- http://training.esri.com/gateway/index.cfm vl = | 5 I X l ‘}J getting started with ar o -
- [JrEdit v [ PosttoBlog | x @Convert ~ [H)Select
i Favorites ° i3 @) Free Hotmail @] Web Slice Gallery v
23+ M Gmail - arcgs at tudelft - s.. | B Esri Training x| B ~ B - ) @ v Page~ Safety~ Took~ @~

»

Store | Contact Us | Careers

°
@ esrl Understanding our world. Sasch B

Home Industries Products Training Services Events News About

. .
Tra l n I n g Catalog My Training Certification News Common Questions

Find Training

getting started with GIg| B

m
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83 Now » « Free

Start Now » « Web courses
Browse all training

Popular Searches:
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My Training

‘ \ Annual User License
[\ L W i How to Register

GIS Professionals Higher Education Managers SpESERR S Ope i,




Select
the
FREE
web
course!

@O @ I http://training.esri.com/gateway/index.cfm?fa=search.results8searchterm=getting+ started+with+GIS

Contribute  [PEdit + [ Postto Blog

-|g’&,|x”}3 getting started with ar o -

‘ x @Convert v [ Select

~ | [™] Gmail - arcgis at tudelft - s... ‘ Esri Training x|

¢ Favorites 5% @] Free Hotmail @] Web Slice Gallery ~

o~ ~ [ d=# ~ Page~ Safety~ Tooks~ @~

[
O esrl. Understanding our world.

Home Industries Products Training

Training Catalog

Training Catalog Search Results

9 training options found.

My Training

Services Events News

Common Questions

Use the filters on the right to modify your search. Numbers in parentheses indicate how many training options are

available.
Showing 1 to 9 of 9 results.

508 W Relevance

etting Started with GIS (for ArcGIS 9.2-9.3

» Show Overview

ArcGIS Desktop I: Getting Started with GIS (10.0

» Show Overview

New search

Format: Web_ Course
Duration: 3 modules (9 hours)
Price: Free

ArcGIS Version: 9.2, 9.3

Format: Instructor-Led
Duration: 2 days (16 hours)
Price: $1,010 USD

ArcGIS Version: 10.0

Getting Started with GIS (for ArcGIS 10)

» Show Overview

etting Started with the ArcGIS API for i0OS

Schedule

Format: Web_Course
Duration: 3 modules (9 hours)

Price: Free
ArcGIS Version: 10.0

Fo a i

» Show Overview

ArcGIS I: Introduction to GIS

» Show Overview

Duration: 1 module (3 hours)
Price: $32 USD

Format: Jpstructer-led
Duration: 2 days (16 hours)
Price: $1,010 USD

ArcGIS Version: 10.1

View Class Schedule

Search B

»~

Store | Contact Us | Careers

About

& | Help | Login

Current Search:
@ getting

B started
BGIs

New search

Narrow Your Search:
v Keyword
[ Q

¥ Training Formats More info

Instructor-Led (4)
Web Course (5)

¥ ArcGIS Version

€ Internet | Protected Mode: On 3 v ®100% ~




I- http://training.esri.com/gateway/index.cfm?fa=catalog.webCourseDetail8icourseid=1911

: % Contribute [PEdit v [F PosttoBlog

v | B | 49| X || P getting started with ar o |
|84 ] x |19 getting stated :
‘j X ﬁConvert - Select
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i 5% @] Free Hotmail ] Web Slice Gallery v

|28 ‘ - |M Gmail - arcgis at tudelft - s... 1- Esri Training | Getting S... % |

1 I ~ I g v Pagev Safetyv Toolsv @~ ”

. L ]
Tra | n I n g Catalog My Training Certification Common Questions

Getting Started with GIS (for ArcGIS 10)

Format: Web Course
Duration: 3 modules (9 hours)
Price: Free

ArcGIS Version: 10.0
Authored by Esri

; r - F - | - ] : ) E-mai
Overview || Software Requirements || Course Qutline | | Prerequisites | & print | (J ems

Description
This course provides a foundation for understanding what a geographic information system is and the
possibilities it offers for discovering patterns, relationships, and trends. You will learn how GIS maps are

different from other types of paper and digital maps, what makes the data used in a GIS unique, and how to

use GIS software to obtain information and create meaningful maps. In interactive exercises and activities
throughout the course, you will work with ArcGIS software and see how a GIS supports problem solving in

many different contexts.

Who Should Attend
Individuals with no GIS background or experience who want to learn the basic features of a GIS and a
geographic approach to solving problems.

Goals
After completing this course, you will be able to
« Explain what a GIS is.
« List some ways that GIS is being used to address real-world problems.
« Display geographic data on a GIS map.
« Query a GIS database to gain information and locate features.
» Understand different types of spatial relationships among real-world features.
. Use analysis tools to create new data.

« Apply a standard approach to solving geographic problems.

Bookmark 1
(o st

& | Help | Login

New Catalog Search

Q

This is a Free Course

——

Questions?

Contact us via e-mail or call
toll-free at 888-377-4575,
select option 3, between
8:00 AM and 5:00 PM (Pacific
Time).

I enjoyed taking
this on-line and
going at my
own pace. The
simulations
were good and
the exercises
were excellent.
Great course!!

Cynthia Porter-Johnson,
Virginia

Done
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O esrl Understanding our world.

Industries Products Training

Catalog My Training

Training

Login for Esri Training

Please Login (Use your Esri Global Account)
Username:
Password:
m Login

Need an Esri Global Account? | Forgot Your Password?

Contact Us

-~

Store | Contact Us | Careers

Search B

Services Events News About

Support

Certification

News

Common Questions

& | Help

ou’ll need to set
yourself up an Esri
Global Account.

m

Privacy

Legal

Site Map

Done
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'€ ESRIVirtual Campus - Windows Internet Explorer fo & =)

@O ® l http://training.esri.com/Courses/StartGIS_10/index.cfm 2 | 5 | A | 'p getting started with ar o -
x Contribute [PEdit + [5F) Postto Blog x @ Convert v [ Select
¢ Favorites © <5 @] Free Hotmail @] Web Slice Gallery v

a8 ' 'VI ESRI Virtual Campus 1L M Gmail - Important - susans... f v B ~ = @ v Pagev Safetyv Tools~ @~ i
. o Get Help | My Courses | Esri Training
ESRI'Yirtual Campus
Getting Started with Course Introduction « Previous | Next»
GIS (for ArcGIS 10)
by Esri

Maybe you have heard the term "GIS" and wondered, What is GIS? Who uses it? This course answers those questions and addresses the big
il j 3| EI ﬂ picture of GIS. You are about to learn what GIS is, how it differs from other mapping systems, and much more. You will explore GIS maps, use
different tools to get information from a GIS, and learn a process for using GIS to solve problems.

Through software simulations and hands-on exercises, you will practice working with ESRI's ArcGIS® software. Through a variety of learning
activities, you will have the opportunity to participate actively in your own learning.

When you complete this course, you can expect to have a good foundation in GIS concepts as well as some familiarity with ArcGIS software.
Note that while you will work with ArcGIS software, this course does not focus on software, but instead aims to give you a solid conceptual
foundation to increase your understanding of GIS. We hope you enjoy the experience.

© view the course orientation

Course Introduction

Before You Start

Course Data
Module 1: The Big Picture of GIS Previous | Next»
E Module 2: Understanding Geograph
@ Module 3: Analyzing Geographic Da

Course Exam

What's Next 4 Getting Started with GIS (for ArcGIS 10)

Course Evaluation Copyright € 2008-2010 Esri. All rights reserved.

Once you’ve logged in, you can
start the course.

Start> all programs> engineering> arcgis> arcmap

< | m b

Dene € Internet | Protected Mede: On fa v ®|100% ~
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Assignment 1, Part 2:
Spatial Analyst Tutorial

C'  ® help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//00nt00000002000000.htm ke Qi

ArcGIS.com Esri.com

° ArcGIS Resource Center

Desktop 10

m Blogs Forums l Ql

NETWOrk Analyst
Production Mapping
Roads and Highways Solution
Schematics
L. Spatial Analyst

=] What is the Spatial Analyst exte
Essential Spatial Analyst vocabu
«| A quick tour of Spatial Analyst
Getting started with Spatial Ana
Modeling and solving spatial prol
Performing analysis in Spatial At
Image classification
Map algebra in Spatial Analyst
s Tutorial

-] About the ArcGIS Spatial Ar:

«| Exercise 1: Preparing for an
«| Exercise 2: Accessing Spatiz
«| Exercise 3: Finding a site fo
«:| Exercise 4: Finding an alten
. Task Assistant Manager
Ly Tracking Analyst
L ArcGIS Server
|, Mobile
., Guide books
Administrator Library
=| Copyright information
=] License agreement
ArcGIS Acknowledgments

About the ArcGIS Spatial Analyst Tutorial

Resource Center » Professional Library » Extensions » Spatial Analyst » Tutorial

Using the Spatial Analyst tools available with ESRI ArcGIS, you can perform spatial analysis on your data. You can provide answers to simple spatial
questions such as How steep is it at this location? and What direction is this location facing? You can also find answers to more complex spatial questions
such as Where is the best location for a new facility? and What is the least costly path from A to B? The comprehensive set of Spatial Analyst tools within
ArcGIS allows you to explore and analyze your spatial data and enables you to find solutions to your spatial problems. You can run tools from the Spatial
Analyst toolbox or the Python Window, accessible via any ArcGIS Desktop application. You can also create your own custom tools (models or scripts) to
run a sequence of tools at one time.

A quick tour of Spatial Analyst

Tutorial Scenario

The town of Stowe, Vermont, USA, has experienced a substantial increase in population. Demographic data suggests this increase has occurred
because of families with children moving to the region, taking advantage of the many recreational facilities located nearby. It has been decided that a
new school must be built to take the strain off the existing schools, and as a town planner, you have been assigned the task of finding the potential
site.

This tutorial will show you how to use many of the available tools and will give you a solid basis from which you can start to think about how to solve
your own specific spatial problems.

It is assumed that you have installed ArcGIS Desktop (ArcView, ArcEditor, or ArcInfo) and the ArcGIS Spatial Analyst extension before you begin this
tutorial. If you need more information about extensions, see Using Extensions in ArcGIS.

The data required is included on the ArcGIS Desktop CD. After running the ArcGIS setup, on the Additional Installation Components dialog box, check
to install the ArcGIS Tutorial Data. On the ArcGIS Tutorial Data Setup wizard, check to install the Spatial Analyst data (the default installation path is
C:\arcgis\ArcTutor\SpatialAnalyst). The datasets were provided courtesy of the state of Vermont for use in this tutorial. The tutorial scenario is
fictitious, and the original data has been adapted for the tutorial.

Dataset Description

Elevation Raster dataset representing the elevation of the area

Landuse Raster dataset representing the land-use types over the area

Roads Feature class representing the linear road network for the town of Stowe

.
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Assignment 1, Part 2:
Spatial Analyst Tutorial

C  ® help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//00nt00000002000000.htm

° ArcGIS Resource Center m Blogs Forums |:
Desktop 10 EE8

Network Analyst

— Landuse Raster dataset representing the land-use types over the area
Ly Production Mapping
L, Roads and Highways Solution Roads Feature class representing the linear road network for the town of Stowe
Ly Schematics
|, Spatial Analyst Rec_sites Feature class representing point locations of recreation sites
[ What Is the Spetial Analyst exte Schools Feature class representing point locations of existing schools
|=] Essential Spatial Analyst vocabu
=] A quick tour of Spatial Analyst Destination Feature class representing the destination point used when finding the best route for a new road
|, Getting started with Spatial Ana
i Modeling and solving spatial prol This tutorial is divided into exercises and is designed to allow you to explore the Spatial Analyst functionality in ArcGIS at your ¢

Performing analysis in Spatial Ar « In Exercise 1, you'll prepare for analysis. You'll copy the tutorial data locally and create a geodatabase to hold your results.

Image classification e In Exercise 2, you'll learn the location of the Spatial Analyst tools, create a hillshade output, and explore your data.

Map algebra in Spatial Analyst

— * In Exercise 3, you'll create a suitability map to help you find the best location for a new school. You'll derive datasets of dist:
\Js Tutorial reclassify datasets to a common scale, then weight those that are more important to consider and combine them to find the
|=] About the ArcGIS Spatial Ar} You'll then locate the optimal site using the selection tools within ArcMap.
=] Exercise 1: Preparing for an » In Exercise 4, you'll find the least costly route for an alternate access road to the new school site.
=] Exercise 2: Accessing Spatiz You will need approximately 90 minutes of focused time to complete the tutorial. Alternatively, you can perform the exercises ir
«| Exercise 3: Finding a site fo time, saving your results along the way when recommended.

Exercise 4: Finding an alten | d Tobi
Task Assistant Manager Relate opics

Lt st i s Exercise 1: Preparing for analysis DO a” four

e Exercise 2: Accessing Spatial Analyst and Data Exploration
|y ArcGIS Server

L) Mobile Exercise 3: Finding a site for a new school exe rCiseS

Exercise 4: Finding an alternate access route
Ly Guide books

Administrator Library

What is the Spatial Analyst extension?

s

< Convriaht information
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Assignment 1, Part 3:
How one plus one equals three

TOP10NL LGNG Improved combined map.
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Sources images

If a website or number is not added to a picture, then the image is taken from www.esri.com.

[1] Cliparts, source: unknown.

[2] Grasmere Lake, Cumbria, UK; photo courtesy of Tony Richards.

[3] Dam of Clywedog reservoir, source: http://www.euwfd.com/html/lakes_and_reservoirs.html
[4] Multi-angle Imaging SpectroRadiometer (MISR), photo courtesy of NASA.

[5] GOES-13 satellite, photo courtesy of NASA.

[6] Satellites measure sea level with unseen signals, photo courtesy of NASA.

[7] Reference ellipsoid WGS84, source: unknown.
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