Australian Government

Geoscience Australia

Department of Climate Change and Energy Efficiency

AusAID

Record 2012/57 | GeoCat 73846

GIS methods for hydrogeology mapping in
Timor-Leste, QGIS version (free software)

Vulnerability assessment of climate change impacts on groundwater
resources in Timor-Leste

Gerard Stewart, David Craven, Sam Dawson, Luke Wallace and Baskaran Sundaram

International

Australian

ADAPTATION

Initiative

Prepared for the Australian Government Department of Climate Change and Energy Efficiency July 2012

APPLYING GEOSCIENCE TO AUSTRALIA'S MOST IMPORTANT CHALLENGES www.ga.gov.au






GIS methods for hydrogeology mapping
in Timor-Leste, QGIS version
(free software)

Vulnerability assessment of climate change impacts
on groundwater resources in Timor-Leste

PREPARED FOR THE AUSTRALIAN GOVERNMENT DEPARTMENT OF
CLIMATE CHANGE AND ENERGY EFFICIENCY

BY GEOSCIENCE AUSTRALIA

July 2012

by

Gerard Stewartl, David Cravenz, Sam Dawsonl, Luke Wallace' and Baskaran Sundaram'.

R i Australian Government

“*  Geoscience Australia

Department of Climate Change and Energy Efficiency
AusAID

Australian

AlD\/t‘ ADAPTATON = AP

1. Geoscience Australia
2. Timor-Leste GIS & Mapping Institute



Disclaimer:

This report has been prepared by Geoscience Australia for the Australian Government, represented
by its Department of Climate Change and Energy Efficiency (DCCEE). Funding for the preparation
of the report was made available from the Pacific Adaptation Strategy Assistance Program, delivered
by DCCEE.

The report includes the views and recommendations of third parties and does not necessarily reflect
the views of the Australian Government, or indicate a commitment to a particular policy or course of
action.

While reasonable efforts have been made to ensure the accuracy, completeness and reliability of the
material contained in this document, neither the Commonwealth nor Geoscience Australia warrant
that the information contained in this report is free from errors or omissions. The Commonwealth
and Geoscience Australia do not accept any form of liability, be it contractual, tortious or
otherwise, for the contents of this report or for any consequences arising from its use or any reliance
placed upon it. The material in this document is provided for general information only, and on the
understanding that the Australian Government is not providing professional advice on a particular
matter. Before any action or decision is taken on the basis of this material the reader should obtain
appropriate independent professional advice.

Copyright notice:
© Commonwealth of Australia 2012

This work is licensed under the Creative Commons Creative Commons Attribution 3.0 Australia
Licence. To view a copy of this license, visit http://creativecommons.org/licenses/by/3.0/au/.

The Department of Climate Change and Energy Efficiency asserts the right to be recognised as the
copy right owner of the original material in the following manner:

© Commonwealth of Australia (Department of Climate Change and Energy Efficiency) 2012.

ISSN 1448-2177

ISBN 978-1-922103-67-3 (PDF, English)
ISBN 978-1-922103-68-0 (Print, English)
ISBN 978-1-922103-79-6 (PDF, Tetum)
ISBN 978-1-922103-80-2 (Print, Tetum)

GeoCat # 73846

Bibliographic reference: Stewart, G., Craven, D., Dawson, S., Wallace, L. and Sundaram, B., 2012
GIS methods for hydrogeology mapping in Timor-Leste, QGIS version (free software) - Assessment
of Climate Change Impacts on Groundwater in Timor-Leste. Record 2012/57. Geoscience Australia:
Canberra.




GIS Methods for Hydrogeology Mapping in Timor-Leste

Table of Contents

1. Introduction 1
Lol PUTPOSE. ..ttt et ettt et e e et e ettt e e at e e eabeeenbee e st e e nteeeaseesaneeeneeennbeeenseeeaseeennreenees 1
1.2 BACKGTOUNA.......oeoiiiiiiieciie ettt ettt et s b e e e teesstaeessaeesssaesssaesssaeansseesseesssassnseeansseensnes 1
L3 ATUAICIICE ..ottt sttt bbbt s b e bttt e b e bt st bbbt e bt bt eaeenee 1
1.4 USETUL COMNACES ....veeuvieiieiieiieiieteete et et ete et et e e e beesbeebeesbeesseesseenseesseenseenseeseenseenseenseenseenses 1
1.5 Conventions USEd ..........ccceviriiieiiniinieieieienie ettt ettt sttt s sae et sne st e enne 2
Lo0 NOES ..ttt ettt ettt et et et et ettt et ettt e b et re e nae 2

2 Editing Geological and Hydrogeological attributes 3
2.1 Creating and Populating a Field for Standard Geological Map Symbols .........cccccceceeviirieneenne. 3
2.2 Calculating Feature Geometry — Area and Perimeter ............cecvevvierieeriieniienieenieieeieeieeieenen 13
2.3 Creating and Populating the Hydrogeological Potential Field...........cc.coovvevienienienienieienen. 20

3 Symbolizing Geological Characteristics 24
3.1 Symbolizing Geology with International Standard ColoUTS ..........ccceceeviiriiirviieniieiieieeieeeee 24
3.2 Symbolizing Hydrogeology with International Standard ColoUrsS .........c..ccceeeuieviiecieeciienieennnns 31

4 Spatial Analysis 37
4.1 Calculating Areas of Hydrogeological Potential Classes...........ceceeveerieneenieeneeneeneeneeneeeen 37
4.2 Exploring the Relationship between Hydrogeological Potential and Population Centres ........ 43

5 Metadata 49
5.1 Installing the Metatools PIUZIN ........ccccuvieiiiiiiiiiicciieeiee ettt e e eseneeenes 49
5.2 ENtering MEtadatal.......c.cecvieiieiieiieieeie ettt ettt ettt ettt st st set e st e st esatesntesntesane e e 53
Attachment I - Geology map Symbol Conversion GUIde ..........c..ccveereerieerieeniieniieniesieesieesreesveennees 59
Attachment II - Standard RGB Values for Geology & Hydrogeology symbols............cccevenneen. 60

il



GIS Methods for Hydrogeology Mapping in Timor-Leste

iv



GIS Methods for Hydrogeology Mapping in Timor-Leste

1. Introduction

1.1 PURPOSE

This document outlines some of the methods used by Geoscience Australia (GA) to symbolise the
Geology and Hydrogeology map of Timor-Leste. It is designed to be used as a knowledge-sharing
and educational tool by water resource management and geology technicians from Timor-Leste
government agencies.

1.2 BACKGROUND

In August 2010 the Geoscience Australia Timor-Leste Groundwater project team collected
numerous datasets from various government departments in Timor-Leste. These included several
geology maps, however none of these maps had standard geological colours applied to them,
including the one selected as a base for the hydrogeological map. Furthermore, the map GA used did
not have any metadata attached to it, therefore there was no attributed creator. Despite several
attempts we were unable to ascertain the makers of this map, and were therefore unable to consult
them as to the colouring used when the map was created. It was decided that, for both ease of use
and as an output to return to the country, standard geological colouring should be applied to this
map. The following details the methods used to apply standard colouring to the map.

1.3 AUDIENCE

The intended readers of this document are GIS users from DNGRA, SERN, BESIK and other
government departments and stakeholder groups in Timor-Leste.

1.4 USEFUL CONTACTS

David Craven — Geographic Information Specialist (TMap)
Ph:+670-724-8195
Email: David.craven.geog@gmail.com

Gerard Stewart — GIS Officer (Geoscience Australia)
Ph: +61 2 6249 9306
Email: Gerard.stewart@ga.gov.au

Luke Wallace — Hydrogeologist (Geoscience Australia)
Ph: +61 2 6249 9205
Email Luke.wallace@ga.gov.au
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1.5 CONVENTIONS USED

The following table describes the instructional indicators of this GIS methods training manual.

DESCRIPTION EXAMPLE PURPOSE
Bold text Click the Add Data button. Indication to click a button or tool,
or gain readers attention to what
is important.
Keyboard button Press the <Enter> button on your Indication to press the Enter key
keyboard. on your keyboard.

Label used to visually indicate
Diagram labels A) Click here —\ steps in the diagrams. A) B) C)

etc indicate the order to complete
a sequence of operations or
procedures

1.6 NOTES

Training data and directory
The data required to complete the exercises described in this document include the following:

ET_geol UTM — a polygon shapefile describing characteristics of Timor-Leste’s geology and
hydrogeology.

ET_Towns UTM - a point shapefile defining the locations of Timor-Leste’s main settlements
(District and Sub District capitals)

Software
This document provides instructions and guidance for users of Quantum GIS 1.7.2 software. The

Operating software used was Microsoft Windows XP Professional Service Pack 3.

All students will receive a CD containing copies of the software and the data used for the course.
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2 Editing Geological and Hydrogeological
attributes

2.1 CREATING AND POPULATING A FIELD FOR STANDARD GEOLOGICAL MAP
SYMBOLS

The task for this exercise is to change the geological map symbols recorded in the ET_Geol UTM
attribute table. You will create a new field and populate that field with a new, standard symbol for
each geological mapping unit.

1. Open QGIS.

2. Click the Add Vector Layer button.

File Edit ‘iew Lawer Settings Plugins ‘ector Help

YN ANED
T EEdd S (RRPEPURP S ~Zd

Click Add Vector J
button

3. Click the Browse button and path to the directory of the Training folder.

(} Add vector layer

Source bype

® Fil= Directory Database Protacol

Encoding | Swstem -

Source

Dataset Browse
Cancel / Help

Select the J

Browse button
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4. Select the Geology shape file (ET_Geol UTM.shp) and click Open.

Open an OGR Supported Yector Layer

Lok in: ‘.'_) Training j & d‘ =~
y  [AeEmEn
& UET_Towns M.5hp

My Recent
Documents

&
A) Select the
geology shape file

My Compuiter

My Nebwork  Flle name: [ET_geol UTM shp | Dpen
Places
Files of type [ESRI Shapefiles [DGR] " shp *.5HP) = Cafcel
B) Click |—/
Open

5. Inthe Add vector layer window, click Open.

& Add vector layer Elrz|

Source bype
® Fie Directory Database Protocol
Encoding | System -
Source
Dataset | Ci/Training{ET_geol UTM.shp | Browse

Open Cancel Help

Vi
Click Open

The geology file (ET_Geol UTM) is now displayed in the main window, it is also added as a layer
in the Layers panel, left of the main window.

% Quantum GIS 1.7.2-Wroclaw
File Edt Wiew Layer Settings Pluging Vector Raster Help

TEEHd S RRPELPURP Sl i
L d N0 oy D {?EQ [ QC: q Q. % 20O
® ey EiE-9 & & -

Layars Ex | g 100,000
ET_geol UTM r 1 degrees

ET_Geol UTM
Layer
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6. Open the attribute table of ET_Geol UTM in the layers panel by right clicking on the layer
name within the table of contents and selecting Open Attribute Table.

Layers

ET_geol UTM

o
i %) b Zoom ko layer extent
Show in overview

¥ Remove

Set layer CRS

Set project CRS From layer
] ©Open sttribute table
# Togdle editing

A) Right
click layer

Save as...

Guery..
Show FeatuNgoount

Properties

Rename

Add aroup
[ Expand sl
[ Collapse al

B) Select
Open Attribute
Table

7. The attribute table of ET_Geol UTM will appear. At the bottom of the table, turn editing

on by selecting the Toggle editing mode button. This will enable us to edit the feature.

oy o
Q4 FEel @@Q«_m Q.QQQ. KLPO
] Attrib b o 0 0 feature elected =]
GEOL_UMIT DESCRIPT AQUIFER LITHOLOGY POT_WOL 2

i} Mbs MULL Localised Clay Low

I 1 Ratf MULL Localised Clay Low
2 Mbs MULL Localised Clay Law
E Qa tiver channel dep... | Intergranular Intergranular High
4 Gal Major coastal allu._. | Intergranular Intergranular High
5 Mbs Major clay (smec... |Localised Clay Low
6 Mbs IMajor clay (smec... |Localised Clay Law
7 MvF Maderate claysta... | Localised Clay Lo
8 Qa tiver channel dep... | Intergranular Inkergranular Lo
[ Pzlc Major metamorp... | Localised Metamorphic High
10 RJuwf Major mudstane ... |Localised Clay Law 5
11 Pzl Major metamorp Localised Metamorphic High e
12 Obm Moderate basalti... |Localised “alcanic Mafic High =
13 Qal Major coastal allu... | Intergranular Intergranular High =
EoEEL ) L]

Show selected only Search sgcted only X! Case sensitive Advanced search 7

Left click the Toggle Editing

Mode button

8. Add another column/field to the attribute table by left clicking the New Column button.

)(E)

=
LI

E=]{ ] =) s RN BN

E]

Left click New Column button
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9. Inthe Add Attribute box, type Name: Map_Symbol, then under Type, use the drop down

arrow and select Text (string) (this means that it will be text and not a number in the field.
For the column Width type in 50.

B) Select drop down

. box and select Text
A) Type in (string)

Map_Symbol Add A :

Mame Map_Svmbol

Commment

Type Text {string)

skring
width 50 =

Precision / / D) Click OK
C) Type in 50 o4 Cancel
as the width for

the column

Note: Field names cannot have spaces, so we use
_(underscores) for spaces.

10. Click OK.

Result: The Map_Symbol field appears as the last
field in the attribute table. At this stage, the
Map_Symbol value for all 2,370 features is ‘NULL".

& Attribute table - ET_geol UTM :: 0 / 2370 feature(s) selected

GEOL_UNIT DESCRIPT AQUIFER LITHOLOGY )
0 Mbs NULL Localised Clay Low
1 Ratf MULL Localised Clay Low
2 Mbs NULL | Localised [Qay TLow
3 Qa |river channel dep___ | Intergranular Tntergranular |High
4 Qal | Major coastal allu... | Intergramudar | Intergranular |High
5 Mbs ‘Major day (smec... |Localised [Cay |Low

New Column
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11. In the attribute table, click the Advanced search button.

OEEERBEEE @ < o I

Show selected anly Search selected only % Case sensitive Advanced search ?

P

Click Advanced —/

search button

The Search query builder window appears with a list of the attribute table headings
(Fields), some calculation buttons (Operators) and a textbox at the bottom into which are
typed search expressions (SQL where clause).

& Search query builder

i ET_geol UTM
Attribute table | =\ \F‘e'ds Vaues
headings N
(Fields) | e
POT_MOL
il Map_Symbol
g Sample All
: Operators
-
Calculation - - < > LIKE % m NOT IN
buttons ] <= = = 1LIKE AND oR HOT
‘Onerato rS) I SQL where clause
—1 /
Textbox (SQL
where ]
Clause) oK Test Clear Save... Load... Cancel Help

12. In the list of attribute table headings (Fields) select the field you want to perform the
operation on. In this case, we want to select features based on values in the geological unit
field, so double click on Geol_Unit. The field name Geol_Unit will appear in the textbox.

13. Click the = button once.

14. Click the Sample button once.
A list of the unique values in the GEOL_UNIT field will appear in the right-hand window.
This is the list of values from which you need to pick to select features meeting your search

criteria. First, select all the features whose geological code is defined as Edl.

15. Double click ‘EdD’.
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16. Click the OK button.

A) Double click

D) Double
: ¥ Search qu ry builde GEOL—UNIT click ‘EdI’
Yalues
_U
DESCRIPT
AQUIFER
LITHOLOGY
POT_¥OL
Map_Symbol
Fafoas C) Click
i Pl
B) Click = e Sample
button once i button
Pa &)
SADI& Al
Operator.
= < > LIKE %o b (0 MNOT IN
<= = |= ILIKE AND OR NOT
SQL where clause
GEOL_UNIT = 'Ed*
OK Test Clear Save.., Load... Cancel Help
“— | E) Click OK

The SQL where clause (or search expression) in the illustration above is asking Quantum to
select all the features whose GEOL_UNIT value is Edl

In this case, the notice at the top of the attribute table tells you that 13 features have
GEOL_UNIT values of EdI (13/2370 features selected).

The 13 features that

€ Attribute table - ET_geolUTH :: 13 f 2370 feature(s) -elected

match the search

‘GEOQL_UNIT DESCRIPT AQUIFER LITHOLOGY . .

L |‘m e criteria are selected
1 Ratf NULL Clay

P Mbs UL Locaksed Clay Law MULL

3 Qa river channel dep... | Intergranular Inkergranular High MULL

4 Qal Major coastal allu.... | Intergranular Intergranular High MULL

5 Mbs Major clay (smec... |Localised Clay Low MULL

& Mbs Major clay (smec... |Locakised Clay Low MULL

7 Mvf Moderate claysto... | Localised Clay Low NULL

8 Qa river channel dep... | Intergranular Intergranular Low MULL

9 Pzl Major metamorp... | Localised Metamorphic High MULL

10 RIwf Major mudstone ... | Localised Clay Low MULL

(11 |Pdc Major metamorp... | Localised Metamorphic High NULL

(12 |Obm Moderate basaki... |Localised Wolcanic Mafic High MULL <
13 Qal Major coastal sy Intergranular Intergranular High MULL —
== EERN S RE RO o = [ search |

Show selected onty Search selected only ¥ Case sensitive: Advanced search ?
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17. At the bottom of the attribute table, select the box of Show selected only.

Show selected only
Check the box —/I’.

Note: The attribute table now displays records only
for the 13 features that are selected.

For each of those 13 features, we now want to add a new, standard map symbol value in the
Map_Symbol field.

18. Select the Open field calculator button.

B el ) = Y] < R =)

Select Open field
calculator button

The Field calculator window will appear and there will be a list of field headings from the
attribute table (Fields), some calculation buttons (Operators) and a textbox at the bottom
into which are typed the expression used to populate the field being calculated (Field
calculator expression).

@ Field calculator E‘El

X Update existing field Map_Symbol -

R Only update selected features
Mew field
Output Field name [ ]
Output Field bype: [whole rurber (intener) I~
Output Field width [ P outpuficd precsion
Figlds Values

GoL_NIT
scripk
Aquifer
. Litholagy
Fields =T e

Shape:_Leng
Shape_Area
Map_Symbol

Sample All

Operators

’ + * stk sin tan acos {
- ! -~ 1

os asin atan

toreal ko ink ta string leniagth area FORINLM Il

Field calculator expression

Field —/

calculator el
expression

Operators

Note: The Field calculator looks a lot like the
Search query builder, but it has a different function.
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19. At the top of the window, check both the Update existing field and Only update selected
features boxes.

20. Select Map_Symbol in the drop down box. This is the name of the existing field we want
to calculate or update.

21. In the Field calculator expression textbox, type the text you want inserted into the
Map_Symbol field. For the 13 features we have selected based on their GEOL_UNIT
value of Edl, we want to enter Czldl as the Map_Symbol value. To do this, type ‘Czldl’ in
the Field calculator expression textbox.

Note: You must use singe quotes around the text
here — ‘Czdl’. If you do not put in single quotes it
will not work.

22. Click the OK button.

B) Check Update
existing field box

A) Check Only
update selected
features box

& Fit ld calculator,

® Only update selected features %/ Update existing Field Map_Symbaol

~Hew figld
Output field name [

Dutput field bype ‘ Yhale number {integer) C) Sel eCt
Qutput field width [10 % Precision ‘_ Map_symbOI
Figlds Values

GEOL_UNIT -

DESCRIPT

AQUIFER,

LITHOLOGY =

POT _YOL b Al

D) Type the new L

geological code for the :

selected records in single
quotes — ‘CzIdI’

sort sin tan acos (f
f 2 cos asin atan )

o real toint to string | length area rownum [

Field calculakor exression

‘Caldr

E) Click OK
%tm =

RESULT: With steps 12 — 23 you have entered Map_Symbol

values of ‘Czldl’ for the 13 features that have GEOL_UNIT
values of ‘EdI’.

10
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& pttribute table - ET_geol UTM :: 0 7 2370 feature(s) selected EFEIX
| GEOQL_UNIT [ DESCRIPT | AQUIFER | LITHOLOGY [ POT_¥OL [ Map_Symbol | -]

o Edl Modoratc imcsta... Fosurced Carbonats (Karst) | High Caidl

1 Edl Moderate Imesto... |Fssured Carbonats (Karst) | High Cadl

Z Edl Moderate imesto... | Fissured Carbonats {(Karst) | High Cadl

P =] TModerate lmesta... | Mssured Carbonats (Karst) | Ihgh Cadl

T |ed Moderate lmesta... |Fssured Carbonate (Karst) | High Cad

s |Ed Moderate Imesta. Fssured Carbonats (Karst)  High Cadl

3 Ed Mudurale neslu... | Fosurald Carbunale (Karsl) | High Cadl

7 Edl Moderate imesto... |Fssured Carbonats (Karst) | High Cadl

a8 Edl Moderate imesto... Fissured Carbonats {iarst)  High Cadl

3 ed Moderate imesto... | Fesured Carbonatz (Karst) | High 2

n |Ed Moderate lmesta... |Fssured Carbonate (Karst) | High Cad

T Moderate imesta. Fssured Carbonats (Karst) | High cadl -

12 Edl Moderate imesto... Fssured Carbonate (Karst) |High Cadl g

2l |=E|(2||3] | E oll=2 5 | LookFor n o] [ sewsr |

Show salected only Search sebctedonly % Case sensitve Advanced szarch ?

23. Repeat steps 11 — 22 for more features in the ET_Geol UTM layer, selecting all the
features in the attribute table with the following GEOL_UNIT values, calculating the
corresponding values, and entering those values in the Map _Symbol field.

Note: Save your edits at regular intervals. To do
this, go to the main toolbar located at the top of
QGIS and click the Save Edits button.

Fle Edit Yew Loyer Seftings Plugins ‘ector  Help

iy ANOD
ITEEd S RRPPRURP & [F] XKoo paD ~~ @

Click Save Edits
button

RESULT: You will have entered new standard Map_Symbol
values for 526 of the 2,370 features in the ET_GEOL UTM
layer.

11
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Y attribute table - ET_geol UTM :: 526 f 2370 feature(s) selected

GEOQL_UNIT DESCRIPT AQUIFER LITHOLOGY POT_VOL Map_Symbol
Qal Major coastal allu... | Intergranular Intergranular High Qa

RIwf Major mudstane ... |Localised Clary Law RIswilf
Qal Major coastal allu... | Intergranular Inkergranular Low Qa
Qal Major coastal allu... | Intergranular Intergranular High Qa

R Iwf Major mudstone Localised Clay Lows RIswlf
RIwf Major mudstane ... |Localised Clary Law RIswilf
Rwf Maijor mudstone ... |Localised Clay Lows RJswlf
Qal Major coastal allu... | Intergranular Intergranular High Qa
Rwf Major mudstone ... | Localised Clay Lows RIswlf
Qal Major coastal allu... | Intergranular Inkergranular Low Qa
Qal Maijor coastal allu... | Intergranular Inkergranular Lows Qa
Pbl Major limestone, ... |Fissured Carbonate (Karst) | High Czlbl
Qal Major coastal allu... | Intergranular Inkergranular Lows Qa
Qal Major coastal allu... | Intergranular Inkergranular Low Qa
Qal Maijor coastal allu... | Intergranular Inkergranular Lows Qa
RIwf Major mudstone Localised Clay Low RIswlf
Phl Wajor limestone, Fissured Carbonate (Karst) | High Czlbl

al Major coastal allu... | Intergranular Inkergranular High Qa

RIwf Major mudstone ... | Localised Clay Low RJswlf

IEE

Shawe selected anly Search selected only M Case sensitive Advanced seat

Look Far in

Complete the task by calculating Map Symbol values for the remaining 1,844 features by repeating
steps 11-22 for each unique value in the GEOL UNIT field. Refer to the table in Attachment I (p.
59) which shows corresponding Map_Symbols for all GEOL_UNIT symbols in the attribute table.

24. When you have finished calculating Map Symbol values, save the changes by clicking the
Save Edits button, and then close the editing session by clicking the Toggle Editing
button.

A) Click Save Edits
to save your work

4 Quantum GIS 1.7.2- roclaw - Hydrogeology Mapping Exercises

Fle Edt Vew Lagf Settings Plugns Vector Raster Help

fo 22 o@AGRALR PO

9 100,000
[ — I

B) Click Toggle Editing
to end editing session

12
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2.2 CALCULATING FEATURE GEOMETRY - AREA AND PERIMETER

The layer ET _geol UTM does not yet contain any feature geometry. To complete the exercise in
Section 3.1.1 you will need to know the area of each individual feature (geological unit) in the layer.
In this exercise (2.2) you will calculate the geometry of all 2,370 polygons in ET_geol UTM, and
you will enter the data into two new fields — Area and Perimeter. You will then create two more
new fields in which you will convert the area values from square metres to Hectares and Square
Kilometres.

1. Ifit’s not already running, open Quantum GIS and load ET_geol UTM

2. Click the Open Attribute Table button to open the ET geol UTM attribute table.

Click Open Attribute Table button

File Edit VWiew Layer Settings ugins  Vector Raster Help

T=m=Ead0 'K
(213 23 ¢4 © gwiem

FPEeLPuURP adlidl i

[ro "?‘3 v e ;ﬁ'] 57 GEOL_UNIT DESCRIPT AGQUIFER LITHOLOGY POT_WOL IMap_Symbol
e o _I\‘jbs MULL Localised Clay Low MULL
- 1 Ratf MULL Localised Clay Low NULL
El ‘ ET_geol UTM s |mhs UL Localised Clay Law UL
5 Qa river channel dep... | Intergranular Inkergranular High MULL
4 Qal Major coastal allu.... |Inkergranular Inkergranular High Qa

5 Mbs Major clay (smec... |Localised Clay Low MULL
) Mbs Maijor clay {smec... |Localised Clay Low MULL
7 MwF Moderate claysto... |Localised Clay Low MNULL
8 Qa river channel dep... | Intergranular Inkergranular Low MULL
g Pzlc Major metamorp Localised Metamorphic High MULL

10 FIwf Major mudstone ... |Localised Clay Low R Iswilf
11 Pzlc Major metamorp... |Localised Metamorphic High MULL
1z |Obm Moderate hasalt.. |Localised violcanic Mafic High NULL

15 Gal Major coastal allu... | Intergranular Inkergranular High Qa

14 Raf Major calcite and... |Fissured Carbonate (Karst) |Low MULL

15 RIwf Major mudstone ... |Localised Clay Low R Iswlf
16 M Moderate claysto... [Localised Clay Low MULL
17 Mbs Major clay (smec... |Localised Clay Low MNULL
16 Mbs Major clay (smec... |Localised Clay Low MULL

EE)EERY R EE LT

Show selected only Search selected only (M| Case sensitive Advanced sea

Note: The attribute table has 6 fields -
GEOL_UNIT, DESCRIPT, AQUIFER, LITHOLOGY,
POT_VAL and Map_Symbol, but it does not have
an Area or Perimeter field.

13
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3. Close the attribute table, then, from the menu bar at the top of the main Quantum GIS
window, select Vector — Geometry Tools — Export/Add geometry columns.

A) Select
Vector

ns ) Vector | Raster  Help
#__ Analysis Tools

B Research Tools
@ Geoprocessing Tools

W Geometry Toals
E] J Data Management Taols

* Polygan centroids

X
] 0 Q Delaunay kriangulation
Vioranoi Polygons
Simplify geometries
B) Select Geometry L
@y Mulkipart to singleparts
TOO|S o2 Singleparts to multipart

@ Polygons to lines
@ Lines to polygons
& Extract nodes

C) Select Export/Add
geometry columns

4. Inthe Export/Add geometry columns window, select ET_geol UTM from the drop down
list as the Input Vector Layer (you have no choice because you currently have only 1 layer
loaded in the Layers panel). Then click Browse to enter the name of the output shapefile.

A) Se|eCt & Export/Add geometry columns
ET qeol UTM Tnput vertor layer .
-9 Er_sealuTy i B) Click Browse
Output shapefile
Browse
1] 0% | [ K Close

5. In the Save output shapefile window, type ET_geol UTM Geometry. Be careful to save the
new shapefile in the C:\Training folder. Then click Save.

A) Select C:\Training
SF T ATHMS folder from dropdown list

Look in: ) CeA\Training 0 Q00 ) [@ @

».‘J_! My Computer | ®| ET_geol UTM.shp
) David %] ET_Tawns UTM.shp

C) Click
Save

File name: IET_genI UTM Geometry Save
Files of kype:  Shapefiles (*.shp) - Cancel
Encoding: System -

- B) Type ET_geol UTM
Geometry in File name
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6. Click OK in the Export/Add geometry columns window and wait for Quantum to process
the data. Then answer Yes to the question “Would you like to add the new layer to the
TOC?” Then Close the Export/Add geometry columns window.

C) Click

& Export/Add geometry columns _ (X Close

Input wector layer
ET_geol UTM

Oukput shapefile
C:/Training/ET_geol UTM Geometry, shp Erghuse

B) Click
Yes

[' 0% l [ oK Close
y4

9 Created outpuff shapefile:
q/ C:{Training/ETJ geol UTM Geometry.shp

A) Click
OK

Would you [fe to add the new layer to the TOC?

Result: You have created a new layer which has added the populated
Area and Perimeter fields to the original ET_geol UTM layer.

7. To see your results, click ET_geol UTM Geometry in the Layers panel to make it the
active layer, and then click the Open Attribute Table button. The Area and Perimeter
fields appear at the right-hand side of the attribute table.

B) Click the Open Attribute

— o Aey— Table button New feature
File Edit  Wiew Layer Settinggl Flugins Wector geometry flelds
TEEdd o REPELPURP o B b
D 4 EH < :

4 = :j W] Q' Q @ Q: Q Q Q o O

B N roel: = = & =
GEOL_LNIT DESCRIPT AQUIFER LITHOLOGY | POT_YOLY Map_Symbal AREA ERIMETER e

Lo 0 bs HULL Localised Clay Low HULL F1366626,30...| 4HF06.393156

El- x| . ET_geol UTM Geometrgl Ratf MULL Localisad Clay Law MULL Z7979686.62 b7a01.97081

z Mbs MULL Localised Clay Low MULL F0531994,36... 7149, 172046

B (.4 E[_geol UTM FEC) viver channel | Intergranular | Intergranular | High HULL 6336067.48877 | [H2sed. Sadee

4 Qal Major coastal ... [Inkergranular | Intergranular | High Qa 167901647.6... | 1§6127.842973

5 Mbs Majar clay (s Localised Clay Law MULL 216659602, 7 [212253.3642

& Mbs Major clay is... |Localised Clay Law MULL 22400207.73... Fol2.072056

7 M Moderate clay... |Localised Clay Low MULL 47606605.90 F429.3353536

g Qa river channel .. |[Inkergranular | Intergranular | Low MULL F574045.793... F730.261625

hic High MULL 96765761.79 13975.985221

A) SeleCt ET geOI UTM Geometry Low RIswlf 47084144.73...| 44220229963

- . hic High HULL 40495014.73... 1437535623

to make it the active |ayer afic |High HULL 51230702.64... {7167.596403

- ular | High Qa Z71716898.1... | ZY9567.512772

14 Raf Major calcite Fissured Carbonate (K. | Low MULL 2987368888 20399, 646675

15 RIwF Major mudsta... |Localised Clay Law RIswif 133818475.2... | 1§6693.957261

16 [l Moderate clay... |Localised Clay Low MULL 11746804, 23 1449, 325867

17 Mbs Major clay {s... |Localised Clay Law MULL 904750, 5468... Ha56.102139
18 |Mbs Major clay {s... |Localised Clay Low HULL £4856705.57 0973,54814 :
EEERERILEEE [E])we« " -

Show selected only Search selected only % Case sensitive Advanced search 7
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Note: The geometry parameters are reported in square metres for Area
and metres for Perimeter. They are also reported to six decimal places, a
very high level of precision that can be misleading in national level
datasets that are highly generalized, such as the Timor-Leste geological
dataset we are using here.

We will convert the area data to hectares and square kilometres and we will reduce the level of
precision to 1 decimal place, presenting our data in more familiar units and reducing false precision.

First, remove the ET_geol UTM layer from the Layers panel as we will not be using it any more

during this course.

8. Right click ET_geol UTM in the Layers panel and select Remove.

& ﬁ ET_geol UTM Geometry
[

L] - ET_g 0l UTM @ Zo0m o leyer extent

Show in overview

Set layer CRS

A) Right click
ET_geol UTM
layer

Query...
Show Feature count

Properties

Rename

Add group
& Expand &l
°f Collapse al

—— | B) Select Remove

9. Open the attribute table for ET_geol UTM Geometry and activate editing mode by clicking
the Toggle editing mode button. Click the Field calculator button. We will use the Field
calculator to create two new fields, Hectares and Sq Km, and at the same time perform the
calculations needed to populate those fields.

GEQL_UMIT DESCRIPT AQLIFER LITHOLOGY

POT_YOL

A) Click Toggle
editing mode
button

Major clay (smec... |Localised Clay

wlo\

[ Moderate claysto... | Localised Clay

Qa river channel dep... | Intergranular Inkergranular

@

Palc Major metamorp... | Localised Metamorphic

0

o Mbs MULL Localised Clay

1 Ratf MULL Localised Clay Low NULL
z Mbs NULL Localised Clay Low MULL
3 Qa tiver channel dep... | Intergranular Tnkergranular High HULL
- al Major coastal allu... | Intergranular Intergranular High Qa
5 bs Major clay (smec.. Localised Clay Low MULL

| \ I
EEEEREOEEOTISE

N—
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button
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10.

11.

In the New field section of the Field calculator, type Hectares for the Output field name,
select Decimal number (real) from the drop down list for Output field type, define the
Output field width to 10 characters, and set the Precision level to 1.

In the Field calculator expression box, enter the expression AREA / 10000. This expression
tells Quantum for each feature in the ET_geol UTM Geometry layer, take the number of
square metres from the Area field, divide it by 10,000, and enter the result in the
corresponding cell of the Hectares field. To enter this expression, double click AREA in
the Fields box, single click / in the Operators box and type 10000 after the / in the Field
calculator expression box. Then click OK.

A) Type Hectares D) Type 1
Y Field calculat.'r X
B) Se|eCt Only selecteNfeatures Update existing field | GEOL_LNIT |-|
Decimal number Newfied
(re a I ) Output field name Hectares
Output Field type Decimal nurmber (real) -
Qutput field wickh 10 3 Preciion :
———
C) Type 10 Fields Walues
LITHOLOGY |~ 31366626,305664 =]
POT_VOL _l 27929686,620605 |_|
Map_Symbol ~—  70531994,369141
AREA I;I 6336967,48077 ﬂ .
. PERIMETER | 167901647, 648438 .2 Al
E) Double click | =
Area Costaliey
+ ® sqrt sin tan acos (

1] ~ cos 8sin atan )]

_M ko ink to string | length area rawnum |

F) Slngle CIICk/ = Field calculator expression

AREA { 10000|

4

G) Type 10000

H) Click OK —/

Result: You have created a new field in the attribute table called Hectares.
This field records the size of every geological unitin ET_geol UTM
Geometry, in hectares, to a level of precision of 1 decimal place.

17
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€ Attribute table - ET_geol UTM Geometry :: 0/ 2370 feature(s) selected

BE)

| [ecuumr | oescrier | aquiFer |uimHoloay | poT oL | Map Symbal | amea PERIMETER | Hedares | [~
i} Mbs MULL Localised | Clay Low NULL 31366626, 305664 29306,393156 3136.7
g Ratf NULL Localised  Clay Low NULL 27929686 620605 27801.97081 2793

2 |Mbs MULL Localised | Clay Low NULL 70531994 369141 67149,172046 70632

3 |Qe tiver chan... |Intergran.. Intergran... |High NULL 6336967, 48877 42564,58466 633.7

4 |Qal Major coas... Intergran... Intergran... |High Qa 167901647 645458 126127,642975 6790,2

5 |Mbs Major clay ... Localised | Clay Low NULL 216659602, 7124... 212263.3642 21666

6 |Mbs Major clay ... Localised | Clay Low WULL 22400207, 736328 25612,072056 2240

7 |mvf Moderate ... |Localised | Clay Low UL 47606605, 906738 35429,335336 4760,7

& |Qa river chan... |Intergran... | Inkergran... |Low NULL 3874045 793457 35739261628 3874
g_IPch Maijor met...  Localised  Metamorp... |High MULL OBTESTEL, T9541 109978,985221 9ETEE | o
ID_|RJWF Maijor mud... |Localised | Clay Low RIswlf 47884144,739746 44220,229963 4788.4 [3
E] E] D Look for in b Seatch
L Show selected only Search selected only % Case sensitive Advanced search B

-

New field
Hectares

Following the procedures outlined in Steps 9, 10 and 11, create another new field, this one recording
the area of each geological unit in square kilometres.

12. Open the attribute table for ET_geol UTM Geometry and activate editing mode by clicking
the Toggle editing mode button. Click the Field calculator button.

b able geo B0 0 0 fea ad )
GEOL_LNIT DESCRIPT AQUIFER LITHOLOGY POT_VOL Map_51*
Mo Mbs MULL Localised Clay Loww MULL
T |Ratf NULL Localised Clay Low WULL
P Mbs MULL Localised Clay Low MULL
3 Qa river channel dep... |Intergranalar Intergranular High HULL
4 Qal Major coastal allu... | Intergranular Intergranular High Qa
5 Mbs Major clay (smec... |Localised Clay Lows HULL
s |Mbs Major clay (smec... |Localised Clay Low HULL
F P Madsrats claysta. . |Localisad Clay Low HULL
g Qa river channel dep... |Intergranular Intergranular Low HULL =
a Pazlc Major metamorp... | Localised Metamorphic High MULL =
4 ] )
AEEE P EEE & e -
Show selected only Searfh selected only X Case sensiti Advanced search 7

A) Click Toggle
editing mode
button

T

B) Click the Open
field calculator
button

13. In the New field section of the Field calculator, type Sq Km for the Output field name,
select Decimal number (real) from the drop down list for Output field type, define the
Output field width to 10 characters, and set the Precision level to 1.

14.

In the Field calculator expression box, enter the expression AREA /1000000. This

expression tells Quantum for each feature in the ET geol UTM Geometry layer, take the

number of square metres from the Area field, divide it by 1,000,000, and enter the result in
the corresponding cell of the Sq Km field. To enter this expression, double click AREA in
the Fields box, single click / in the Operators box and type 1000000 after the / in the Field
calculator expression box. Then click OK.
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D) Type 1

A) Type Sq Km

| & Field calcula‘or

B) Select Decimal
number (real) | e

Oiikput Figld rame

Update existing field | GEOL_LNIT

Sq Km

Qutput field type Decimal number (real) -
C) Type 10 T OUp Lt TR — 10 % | Precision 1 =
Fields Walues
AQUIFER [+] | 31366626,305664 (]
LITHOLOGY U 27929686,620605
POT_VOL 70531994,369141
Map _syrbol |2 | saa6967.45877 2]
E) Double C"Ck Area - AREA [*] | 167901647.698438 (=] Al
Operators
| + Lt sart sin tan acos {
1 & €08 asin atan i
ta ink ko string length area rownUm I

calculator expression

AREA [ 1000000

F) Single click / | =

G) Type 1000000 _/ _ / &J Cancel Help

H) Click OK

Result: You have created another new field, this one called Sq Km. This
field records the size of every geological unit in ET_geol UTM Geometry, in
square kilometres, to a level of precision of 1 decimal place.

Attribute table geg eome 0 0 feature(s) selected m|
GEQL_UNIT DESCRIPT | AQUIFER | LITHOLOGY | POT_¥OL | Map_Symbol AREA PERIMETER Hectares q km |t

0 Mbs NULL Localised | Clay Low NULL 31368626,305664 29306,393156 31367 314

1_ Ratf NULL Localised | Clay Low NULL 27929686.620605 27601,97081 2793 279

2_ Mbs NULL Locaised | Clay Low NULL 70531994.,369141 67149172046 7083.2 0.5

3_ Qa river chan... |Intergran.. |Intergran... |High MULL 633606745877 42564 58466 633.7 6.3

4 Qal Major coas... |Intergran... |Intergran... |High Qa 167901647.648435 126127642973 16790.2 167.9

5 Mbs Major day ... |Localised | Clay Low NULL 216659602, 712402 2122833642 21666 2le.7

6_ tbs Maijor clay ... |Localised | Clay Low NULL 22400207, 7363258 25612.072056 2240 2.4

7 Mvf Moderate Localised | Clay Law NULL 47606605, 906736 35429335336 4760.7 476

g Qa3 tiver chan... |Intergran... |Intergran... |Low MULL 3874045,793457 35739261625 3874 3.9

g_ Pzlc Major met... |Localised | Metamorp... High MULL 96765761.79541 109978,988221 9676.6 OF. &
T RIwf Major mud... |Localised | Clay Low RIswif 47884144, 739746 44220.229963 4788.4 47.9 @

E] [j D Lok for in Seatch

I Shaw selected only Search selected only 3 Case sensitive Advanced segfth 7

New field
Sqg Km
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2.3 CREATING AND POPULATING THE HYDROGEOLOGICAL POTENTIAL FIELD

One more change is needed in the attribute table before we are ready to start symbolizing the data
and viewing it cartographically. To allow us to symbolize hydrogeological potential effectively on a
map, we need to express both the type of aquifer and the potential volume of groundwater in a single
field. To do this we’ll merge the values in the Aquifer field with the values in the Pot Vol (potential
volume) field, and record the results in a new field called Aqu_w_PV

1. Turn editing on by selecting the Toggle editing mode button.

FEEER/EelE =) ')

J

Click on the Toggle editing
mode button

2. Open the attribute table of ET_Geol UTM by right clicking on the layer name within the
table of contents and selecting Open Attribute Table.

File Edit Wiew Laver Settings Plugins  Wect
RN R R
TmEddo R
Layers

default \,&_ Zoom ko layer extent B) Select open
M Czh Show in overview -
S s attribute table
A) Right M Czbbf | Remove
) 9 & Czbrmf Open attribute table
click layer M Czf - "
o C:2 Togale editing
M Czlal Save as...
K Czlbl
M Czlcl Query...
Czldl 3 -
& Czligl roperties
o Czlpl Renarne
00 Czs Add group
M Czsag ] Expard al
I”-? E;EEEC A collapse al

3. Add another column/field to the attribute table by selecting the New Column button.

FEEER/Ee == E)

Select New Column button
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4. In the Name: text box, type Aqu_w_PV, then for Type, use the drop down arrow and
select Text (String). For the column Width type in 50.

5. Click OK.
QLIZ\?\?_IIEV 2 Ao Attribute
Mame  Ngu_w PV
GESt /' - B) Sele_ct Text
Tvpe Tesct (string) - (string)
string
width |50 =

Precision

C) Type 50 as oK Cancel
the width for the l—%]
column
N— D) Click OK

6. In the attribute table of ET_Geol UTM, select the Open Field Calculator button.

/— Select Open field
calculator button

=]] ]| B EY ES =) E T

7. To configure the Field calculator and enter the expression into the Field calculator
expression textbox, follow the steps in the diagram below. It is important that these are
done in the order shown, from A to H.
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B) Select Aqu_w_PV

% Field calculator

Only update selected features |/ Update existing field — Aqu_w_PY -

Mew field

A) CheCk Gutput Field type b‘.‘-‘.‘-l.,.l..wnm-'...n......-

Update existing | . ... & =
field '

C) Double click AQUIFER

Fields Walues
GEOL_UNIT | Low'
DESCRIPT | "High'
AGUIFER
LITHOLOGY A
POT_VOL F? al
D) Click + twice °°"""\
+ sin tan acos (
- cos asin atan )
e ko rs Icr.::_l.l._ ) area rownJm Il
E) Type - ld caleulator expression!
i) \————— H

QUFR + +'-"+ +P1YoL G) Double click POT_VOL

|
\

L F) Click + twice H) Click OK

Result: You have created the new field Aqu_w_PV and populated it
with the Aquifer and Pot_Vol field values merged together and
separated by a dash (-).

8. Click on Toggle editing mode to end the editing session. When you are asked “Do you
want to save the changes to layer ET geol UTM Geometry”, click Save.

A) Click Toggle
editing mode

/7 B) Click Save

L. Atirihute table - E1_gee ..N_ eometr _- = 0 T reds) selectes / HTI:ITﬁ]

ESCRIPT | AQUIFER |LITROIDGY | POT_wOL | Map_Symbol PERIMETER | Hectares | Sq Km I Aqu_w_FY f‘

0 L Localised | Clay Low MULL 29306.393156 3136.7 31.9 | Localised - Low
T i Loclised | Clay 1 i 27801, 2793 | 27.9 | Localised - Low
Iz I Localised |Clay @ 70.9 [Localised - Low
3_ r chan Intercran VII‘ItEII] jan 6.4 | Intergranular - Hi
+  jorcoas... |Intergran... | Intergfan.. 167.9 | Intergranular - Hi...
5 fordey .. |Localised | Clay 1 216, | Localised - Low
6 or clay . |Localised | Clay 2.4 | Localised - Low
7 derate Localised | Clay 47.q Localised - Low
& r chen... |Intergran...|Interfran.. |Low MULL 3874045.792457 E7I0.261628 367.4 5.9 | Intergranular - Low -
'a  jormet. |_ocalsed |Metsporp. |High UL Q6765761.79541 | 109976.986221 | 9676.6|  96.4 Localised -'quﬁ -
al | yAQD
EEEERIEEREE (E] = n z

Show selected anly Searchselected orly X Cace sersitive Advanced search ?

_/

New field combining Aquifer and POT_VAL
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9. Click the Save Project button and save your project as
C:\Training\Hydrogeology Mapping Exercises.qgs

A) Click Save Project B) Navigate to

C:\Training folder

| G4 l._‘j LJ =% Choose a file name to save the QGIS project file as
rd = <:o ‘?: (x] Savein: | (L) Training 7 - o« & E
P ey = o L.E) Lidlivcropeology Mapping Exercises.gs |
ayen st C) Tvbe in Fil
= % @ ET_geol UTM Geo w ) ype In File nam-e
“ by Hydrogeology Mapping
Exercises.qqas
My Documents
_'35 " D) Click Save
My Computer
<
.
Mypf‘istwork File: name: |Hyd|uu=u\uw WMappinglE sercises. ogs ﬂ ‘ Safe
aces
Savesstype  |0Gis fles ["qgz) ~| Cancel

You have now completed the modifications to the attribute table. The changes you made are
necessary preparation for the next set of exercises in which you will symbolize different geological
and hydrogeological characteristics on maps, and for the spatial analysis exercises that follow.
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3 Symbolizing Geological Characteristics

3.1 SYMBOLIZING GEOLOGY WITH INTERNATIONAL STANDARD COLOURS

Assuming you have completed entering Map_Symbol data for all the features in the ET_geol UTM
Geometry layer, you will now display the data with the standard colours used for symbolizing

geological units.

1. Start Quantum GIS and open C:\Training\Hydrogeology Mapping Exercises.qgs, the
project file you saved at the end of the previous exercise.

Y Quantum GIS 1.7.2-Wroclaw - Hydrogeology Mapping Exercises

m Edit  Wiew Layer Settings Plugins ‘Vector Raster Help
| Mew Project Chrl+h

@ Open Project... Chrl+0

Chrl+s
Chrl+5hift+5

A) Click File

sy Save af Image...

v Mew Prifg Composer Crl+p

— ComposeAmanaget...

Print Compsets . b C) Se|eCt
C:\Training\Hydrogeology
Mapping Exercises.qgs

B) Select Open
Recent Proiects

2. Right click the ET_geol UTM Geometry layer in the table of contents and select
Properties.

& Quantum GIS 1.7.2-Wroclaw - Hydrogeslogy

File Edit “iew Laver Settings Plugins ector
TEEdds s 'R
£ Ed >R j D
1 e Ai@m-© W 3
Loy EE

St ET_geol LI Coomatn:
‘e Zoom to layer extent

Show in overview
A) Right click the 7« o 28

Set project CRS from layer

ET_geol UTM ] open atrioe el
Geometry layer # Toggle edting . B) Select
Save as... PrOpertieS

Query...
Shiows feature

Rename

Add group
[l Expand &l
' Collapse all

3. Inthe window that opens select the Style tab.
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4. Under Legend type, select Unique Value from the drop down list.

5. Under the Classification field, select the name of the attribute field you want to symbolize
on your map, which in this case is Map_Symbol.

6. Click the Classify button.

A) Select the
Style tab

B) Select
¢ Lay :r Properties - ET_geol UTH Geometr ¢ Unique Value @@
ay’ Style Labels i Fields "\_ General \[D Metadata " Actions "\:I Joins ¥ Diagrams
Legend type Unique Yalue » Transparency: 0% : T c) Select
Classification field Map_Symbol - Map_sym bOl
Classify Add dass De e;?a;:s; 7: Randomize Colors
Labe!
[
Fill options
Outline options
e ]

D) Click Classify

® Restrict changes to common properties

Restore Default Style Save As Default Load Style ... Save Style ...

Ok Cancel Apply Help

This will display a list of classes, one for each unique value from the Map_Symbol field. Each class
is assigned a colour symbol. Unless specific colours are selected, QGIS will randomly assign
colours, one for each class.

We don’t want to display our geological classes with randomly assigned colours, so we will apply
standard colours used for geological mapping.

We do this by assigning specific red, green and blue (RGB) values to each class. The values to use
are presented in the Geology RGB Table in Attachment II (p. 58).

7. Select Czb, the first in the list of Map Symbol classes. The properties of the Czb symbol
are displayed to the right. The properties are Label, Fill options and Outline options.

There are two coloured rectangles under Fill options. The one on the left specifies the pattern of the

symbol (solid, diagonal lines, cross hatching, etc); the one on the right specifies the colour of the
symbol
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8. Click the rectangle on the right to change the colour of the symbol for the Czb class.

4 Layer, Properties - ET_geol UTM Geometry

A) Select
class Czb

& Style
Legend type

Classification field

Labels | Fields

0 Metadata

w Transparency: 0%

ik actions | o4 Joins
e

“, General

Unique Yalue

Map_Symbol

Add class Delete classes

Classify

Randomize Colors

==
M Cabmf
W o
=
o el
=11
L R=l
o cd
L=
W clpl
o s
. Czsag
71 cashse
M Casde
0 Czsshe
o casof
7 Keazssf
M bl
00 Kswbf
M PROmE
M PRI
| P

Label

Fill options
C_ I |
Outline options

- Il v o

¥ | Diagrams

Mew symbalogy

Reset Colors

B) Click the
coloured
rectangle

&

R Restrick changes ta comman properties

Restore Default Style

Save As Default Load Style ...

Cancel

Apply

Save Style ...

Help

The Select Colour window will appear.

: (2 Select Colon

Basic colars

Custom colors

Hue: 24 |3 Red: 255

Ssbi 245 |3 Green: |11

val; 255 || Blue: 10
Add to Custom Colors

Cancel

%

A) Type 255

4r 4 4

B) Type 110

_/

D) Click OK

A

C) Type 10

9. Referring to the Geology RGB Table in Attachment II (p. 58), type in the Red, Green and
Blue values for the Czb class into the appropriate boxes.

10. Click OK.
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11. Repeat steps 7 to 10 for each geology class in the list. Click the Save Project button at
regular and frequent intervals to save your work and ensure changes are not lost.

File Edit \Wiew Lawer Setkings Plugins Mector  Help

TFEAL LRI

TEHd . - RRPEPPURPE 7

¥ Click Save Project to

save your work

12. Click OK on the Layer Properties window.

Your map should look something like this.

Once you have specified the RGB values of the standard symbols for all the geological classes, save
the symbol properties in a Style File with a .qml extension as shown below. By applying a Style File,
you will be able to automatically assign the standard symbols to your ET geol UTM Geometry
layer, thus avoiding the procedure of re-entering all the RGB values manually each time you load it.
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13. Right click ET_geol UTM Geometry in the layers panel and select Properties.

File Edit ‘iew Lawer Settings Plugins
' FELA LR
Layars

X ET_Gepl
‘wt, Zoom to layer extent

Shiow in overview

ﬂ Remove

A) Right click Open attribute table
Iayer # Toggle editing

Save as...

Save selection as. ..

Rename
&dd group \
[ 3] Expand all B) Select

[5] collapse all Properties

14. In the Layer Properties window click the Save Style button.

¢ Layer, Properties - ET_geol UTM Geometry,

o atyle Labels | =1 Fields | % General | () metadata | @il actions | ofiions | [ piagrams

Legend type Unique Yalue ~  Transparency: 0% (e Mew symbology

Classification Figld Map_Symbial v
Classify Add class Delete classes Randomize Colors Reset Colors

M b Label
00 cabbE
1 Cabi (
W
i cefz
Celal
o (o [-]( )]
o Cald
Caldl Qutling options
Cellgl
celpl [— [=] [ ] weh [0 =
Czs
Czsag
Ceshsc
Cesdrc
Casshc
Caswf
kezssf
Kbl
Kswhf
W FROmF
o PRI @
M re R Restrict changes to commen properties

Restore Default Style Save As Default Load Style ... Save Style ...

oK Cancel Apply Help

Fill options

Click Save Style
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15. In the window that appears, navigate to the training folder, type in the file name
Geol_Symbology and click Save.

Save layer properties as style file (.qml)

Saven: |l;j Training j . =k Bl

&

My Recent
Documents

F

Desktop

A) Navigate to the
C:\Training directory

\

by Documents

@

B) Type the file name

My Computer Geol_Symbology
2
My Metwark,  File name: |Geol_5_l,lmbology ! j Save
Places J
Save as type: |QG|S Layer Style File [*.qml) j / Cancel
C) Click Save —

Warning:

A Style File (.qml) is not a shapefile or feature class, it does not store the data or
shape of the polygons, it only stores and dictates the way a map is coloured and
displayed. It refers back to the original shapefile/featureclass for all its
information. If you move or delete the original shapefile/feature class the
layer file will no longer work. If the original shapefile/featureclass is not in the
same place next time you open the layer file it will not display. If the original
shapefile is deleted there is no way to make the layer file work unless you
have another copy of the EXACT SAME shapefile.

RESULT: You are now able to compile a geology map of Timor-Leste using a
widely recognised standard set of colours and map symbols.
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16. Click the Save Project button to save your work and close Quantum GIS by clicking the
cross in the red box at top right.

A) Click Save Project to
save your work

& Quantum GIS 1. . 2-Wroclaw - Hydrogeology Mapping Exercises

File Edit \Wiew Mayer Settings Plugine ector Raster Help

THEmEEd G RRPERPEURP PP RBEBEDFE A
ZEdeno P2y [@AARKRIAQRSE PO

B Hvey Em-E & Tl ~ .
S ZV;D & , & B) Click here to close

100,000
x| ET_geol UTM Geometry E Quantum GIS ] cegrees

default

M Czb

1 Czbbf

[ Czbmi

W Czf

W C:z2

Czlal
Czlbl

71 Czlel

oL Czidl
Czligl
Czlpl
Czs
Czsag
Czsbsc
Czsde
Czssho
Czevf E
Krzssf

I Klbl

Kgwhf

PRbmf

PRImf

Pe

Pealf

Pl

Proalf

Ptalf H

Ptrnalf
Pryalf
Fryatf

[[5]][ conrainate: | £34610,3138873 |[=cale |[[1 45601008857 |[S7] (3¢ Render |[EFsc:4326][@]

X

X

RECCRERERRR

(——— < - -
14 stant FEOBE S &= g T GISmethods ET braini.. € Quantum GI . EN &0 [F
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3.2 SYMBOLIZING HYDROGEOLOGY WITH INTERNATIONAL STANDARD COLOURS

In terms of GIS methodology, the process for making the hydrogeology map is similar to the process
used above to create the geology map. The reasoning and justifications for the hydrogeology
classifications are discussed elsewhere in other reports and will not be covered here.

What we are going to do in this exercise is assign RGB values for standard colours used to
represent the 6 classes in the Aqu_w_PV field:

Classification Field Aqu_w_PY
#Add class W Randomize Colors Re
o
W Fissured-High Label
M Fissured-L o g . .
& Intergrenor-gh [ Classification Field
O Intergranular-Low —
W Lacalised-High Fil ptions - Aq u_W_PV
W Localised:-Low [- "‘ [ ‘ [ |

/ Qutling options
6 classes r o —

1. Open Quantum GIS and load your project file by selecting File — Open Recent Projects —
C:\ Hydrogeological Mapping Exercises.qgs

G Quantum GIS 1.7. 2-Wroclaw

File | Edt Wew Layer Settings Plugins Vector Raster Help

| Mew Project Ctrl+h

[@ Open Project... Ctrl+0 ﬁ i " é’ & h & P
4 Save Project Chrl+S
' Save Project s, Crl+Shift+5
.4 Save as Image. ., _“ —
(&)%)

. New Print Composer Chrl+P
— Composer manager...
Print Composers ’

[0 Ext cur+Q
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2. Rightclick ET_geol UTM Geometry in the Layers panel and select Properties.

Layers

\‘_ Zoom ko layver extent
Show in overview

A) Right ﬂ Remove
Click layer Open attribute table

Togale editing

Save as... S B) Select

Save selection as... i Properties

Renarme

Add group

I8 Expand al
I cCollapse al

3. In the window that opens select the Style tab.
4. Select Unique Value as the Legend type.

5. Under the Classification Field there is a drop down menu. Select the title of the field you
want to classify, which in this case is Aqu_w_PV.

6. Click the Classify button. This will display the symbols assigned to the 6 unique classes of
Aqu w_PV.

A) Select the

Style tab S\ B) Select Unique
& La rer Properties - ET_geol UTM Ge smetr; Value as Legend type

& Style Labels | | Fieldg ., General “ Metadata | " Actions -(} Joins | . ¥ |Diagrams

Legend type Unigue Yalue » Transparency: 0% U J INew symbology

Classification Field Aqu_w_PY b

[_ C\ess\FV_ l Add class | Randomize Colors Reset Colors

]

- Fjssurad-ngh Label

M inepanmreh | — C) Select

H f':i:rlgu:mﬁl'uw e Aqu_w_PV as

 otacion [0 Classification field
Outlire aptions
(— [ Jwen[ow [

D) Click Classify

X Restrict changes to common properties

Restore Default Style Save As Default Load Style ... Save Style ...
Ok Cancel Apply Help
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The hydrological potential of each geological mapping unit is now displayed in a randomly assigned
colour based on the 6 classes in the Aqu_w_PV field. You will now apply international standard
colours by entering RGB values for each class from the Hydrogeology Symbol table in Attachment
II (p. 60).

7. Select Fissured — High, the first in the list of Aqu_w_PV classes. The properties of the
Fissured - High symbol are displayed to the right. The properties are Label, Fill options
and Outline options.

There are two coloured rectangles under Fill options. The one on the left specifies the pattern of the
symbol (solid, diagonal lines, cross hatching, etc); the one on the right specifies the colour of the
symbol.

8. Click the rectangle on the right to change the colour of the symbol for the Fissured - High
class.

(¢ Layer Properties - ET_geol UTHM Geometry d @
i Style Labels = Fields ‘4, General J_B Metadata @t Actions Hﬂj Joins ¥ | Diagrams
Legend Eype Unique Yahie » Transparency: 0% O=' Mew symbology
Classification Field AgQu_ti_PY -
Classify Add dlass Delete classes Randomize Colors Reset Colors
L]
M Fissured-High Label

~| Fissured-Low
Fill options
C_ ] |

Cutling options

o - meth .26 =

M Localised-High
W Localised-Low

A) Select class
Fissured-High ,

9 B) Click the
coloured
rectangle

% Restrict changes ko cammon properties
Restore Default Styls Save As Default Load Style .., Save Style ...

(s74 Cancel Apply Help

The Select Colour window will appear.
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9. Referring to the Geology RGB Table in Attachment II (p. 58), type the Red, Green and
Blue values for the Fissured - High class into the appropriate boxes. Click OK.

‘l Select Color

Basic colors
HENEENNN
S i i dh

HEEN N
HEEEN
HENENN
HENENN
Custom colars . / A) Type 117
Hue: (131 5 Red: |117 '
Sat: 131 3 Green: | 240 :
Val: (240 5 Blue: 140 3
Add to Custom Calors : ¥ B) Type 240

=

/ \— C) Type 140
D) Click OK

10. Repeat steps 7 to 9 for each hydrological potential class in the list. Click the Save Project
button at regular and frequent intervals to save your work and ensure changes are not lost.

Click Save Project
frequently and regularly

File Edit View %ar Settings  Plugins  Vector Raster Help

BN | Li L" e 4 Layer, Properties - ET_geol UTM Geometry
" n -
< P T = = -
/ —1 v e (X] Al & Style " Labels Fields , General f" Metadata @-} Actions "ﬁ Joins ¥ Diagrams
8 0 —

|'\r- kY ey [ I Legend type Unique ¥alue ~ | Transparency: 0% = Mew symbalogy

s ooc

lassification Field Agqu_w PY - 1 o=

G- . ET_geol UTM Geomet

0 default Classify Add class Randomize Calors Reset Colors

! Fissured-High

Figgured-Low =

M Intergranular-High | Fissured-High Label

71 Intergranular-Low Fissured-Low [ ]
Localised-High ! Intergranular-High

_ Inkergranular-Low

| Localised-High
[ oo

Qutline options

S B C—

7 Localised-Low Fill options

R

R Restrict changes to common properties

Restare Default Style Save As Default Load Style ... Save Style ...

[o]4 Cancel Apply Help
i J
Click OK

Z
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11. Click OK in the Layer Properties window.

RESULT: You are now able to compile a hydrogeological
potential map of Timor-Leste using the internationally
recognized set of colours

Just as you saved the international standard symbols you specified for the classes in your geology
map, save the symbols you have just specified for the hydrogeological potential classes. Again, you
do this by saving a Style File (.qml).

12. Double click on ET_geol UTM Geometry in the Layers panel. This is another way of
opening the Layer Properties window.

A) Double click
ET_geol UTM
Geometry

1. Quantum GIS 1.7.2-Wroclaw - Hydrogeology Mapy ag Exercises

Fle Edt View Layer Settings FPlugns U

= EEES

¢ '.ayer, Properties - ET_geol UTM Geometry.
l/

o Stye | Eiiabels | [TlFeds | % cenera | (@

D . -
Z 3 o P GO
Legend type Urique Yalug ~  Transparency: 0% J=—————| HNew symbology
B % vay ‘
e @] | CossFicotion fisd Aqu_w PV o
=% @ ET_geol UTM Geometry Classity Adddass || Delete classes | Randamioe Colors | Reset Colors B
S0 default '}
- [0 Fissured-High [0 Fissured-High Label
Fissured-Low | Fissured-Low
b ! Intergranular-High M Intergranular-High l
-~ 0 Intergranular-Low 1 Intergranular-Low

1 Localisse-High - Localasd Hioh Filptions

© I Localised-Low [ Locslised-Low EE] E] [:]

Outline optians

= v

225N

% Restrict changes ko common properties

Restore Default Style Save As Defaul Load Style .., Save Style ..
OK Caneel /mly Help

— _/

B) Click Save Style
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13. In the Layer Properties window click the Save Style button.

14. In the Save layer properties as style file (.qml) window, type Hydrogeol Symbology as the
File name and navigate to the C:\Training folder in the Save in drop down menu. Click
Save.

Sawve layer, properties as style file (.qml)
Save in: |L_) Training j 5] :F EA-

@] ol _Symbalogy.qrl

£

My Recent
Documents 3

Select C:\Training %

folder Type

|/ Hydrogeol_Symbology

uments

@

My Computer |

ﬁ-. /
My MNetwork  File name [Hydrageal_ Symf\ugg - Sav
Places

Saveastype:  |QGIS Layer Spfle File [".qmi) =~ Cancel

-

Click Save

15. Click OK in the Layer Properties window.

The map that now appears in the main window of Quantum GIS shows Timor-Leste’s
hydrogeological potential in internationally recognized colours.

A) Click Save Project
to save your work

& Quantum GIS 1.7.” Wroclaw - Hydrogeology Spatia

File Edit ‘View Jfyer Settings Plugns Wector Raster Help

JTEEHs RREPEFPLPURP P EBERF s BE
savNo FaDd [@ARLKLAALR £ O

P hrex Em-P m & -
b= EX [ g 100,000
= [1 ° ET_geol UTM Geometry | degrees
0 defaull
1 Fissured-High
Fissured-Law
M Intergranular-High
Intergranular-Low

Localised-High
% Localised-Low

ifeatura(s) selested on layer ET_geol UTH Geomd ]| coordinate: 6086769136821 1-45601999565 ®| Render | EF5G 4336

Nstan CEOEECS®>q |@Hes W (@

En @ PR 20:42
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4 Spatial Analysis

4.1 CALCULATING AREAS OF HYDROGEOLOGICAL POTENTIAL CLASSES

Objectives: Find the answers to the following questions by analysing your hydrogeological data for
Timor-Leste:

1) What is the total land area of Timor-Leste?

2) What is the area of each of the 6 hydrogeological potential classes?

3) What proportion of Timor-Leste’s total land area does each class represent?

Record your answers in this table:

Area (sq km) | % Timor-Leste

Fissured - High
Fissured - Low
Intergranular -
High
Intergranular -
Low

Localised - High

Localised - Low

‘ Timor-Leste

Create a new project for this exercise — do not open the project you saved your earlier work in.

1.

Start Quantum GIS and load the vector layer ET_geol UTM Geometry. You will notice
the layer is represented with a single symbol — it is not classified yet.

Double click the name of the layer in the Layers panel to open the Layer Properties -
ET geol UTM Geometry window.

Click Load Style in the Layer Properties box

Select C:\Hydrogeol_Symbology.qml from the Load Layer properties from style file
window, then click Open

Click OK
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e a
File Edit View Laver Settings Plugins VYeckor Raster Help

£E@ N0 p
I e B

Layers

o % @ ET_geol UTM Geometry
o

o Sty

Label

Fil optianis

A) Double
click ET_geol

Qutline options

7 Labels

Legendbype | Single Symbol |+ Transparency: 0% (J——————— | New symbology

T Fields A General | (D etadata n

Load layer, properties from style file {.qml)

Lookin: | 5 Training

C) Select
Hydrogeol_Symbology

-

Y
My Flecent
Documents

@

o

Deskiop
I
Geometry yEms
Hy Crmputer
B) Click Load Style - etwark  Fils e |Hydrogesl_Symbology aml =l Dgen
ces
Fletafte:  [QGI5 Laper Stle Fla -l = Cancel
Restore Default Style Save As Default Save Style ...
ok Cancel Apply Help

| Coordinate: H i

G05624 8069166

|[Beate | 145501889586 |

S

% Render || EPoc 4326 |[@]

rfremeE:2 9% g

+s start

€ Quant

@ Layer Propert.

EN & )0 [T 2 B 16146

E) Click OK

D) Click Open

The map will show Timor-Leste’s hydrogeological potential, symbolized according to the
international standards you specified in the previous exercise.

6. Create a new project file by selecting File — Save Project

A) Select File

NI

B) Select Save Project

& Quantum GIS 1.7. 2-Wroclaw

Fie | Edit Wiew Loyer Seitings Plugins
QN
o

Mew Project
Open Project...
Open Recent Projects

Sav ject

Crhshift+5

Save Project ...
Save as Image...

| Mew Print Composer  Ctr+P
COmposer Manager...

Print Composers

[@) ext arkQ
ftergranular-Hig

0 Intergranular-Low
“! Localised-High
7 Localised-Low
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7. Type Hydrogeological Spatial Analysis as the file name, make sure C:\Training is the
folder selected to save the project file in, then click Save.

& Choose a OGIS praject file

N i () Ci\Training 1000 oEE
'j! My Computer # Hydrogeology Mapping Exercisdk. ags
_J pavid

- B) Select C:\Training
A) Type Hydrogeological
Spatial Analysis E;

File name: |Hydmgeology‘ipatidnna|ysls 1 I /;aT|
Files of type:  QGis files (*.qgs) /Can:e\

_/

C) Click Save

8. Open the attribute table of ET geol UTM Geometry and click Advanced Search.

9. In the Search query builder window, build the expression Aqu_w_PV = ‘Fissured — High’
by double clicking Aqu_w_PV in Fields, single clicking the Operator =, clicking All and
selecting ‘Fissured — High’ in the Values box, then clicking OK.

D) Select ‘Fissured — High’

Y Search query builder

3 ET_geol UTH Geometry

i Fields
GEOL_UNIT
DESCRIPT Fissured-Low’
AGUIFER. "Intergranular-High'
LITHOLOGEY "Intergranular-Low’
POT_YOL ‘Localised-High'
Map_Symbol ‘Localised-Low’

AREA
PERIMETER
Hectares
"5 K
Aqu_w_PY

/

Operators

A) Double click
Aqu_w_PV

= < > LIKE % IN T IN

<= a= I= ILIKE AND OR NOT
L where clause
B) Click =

Aqu_w_PY = Fissured-High'

1 C) Click All

d

9 oK Test Clear Save... Load... Cancel Help
E) Click OK

158 features are selected in the attribute table.
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10. In the attribute table, check Show selected only. The table now displays only the records for
the 158 features that have Fissured — High values in their Aqu_w_PV fields.

B) Click to close
attribute table

e au oA
& Attribute table - ET_geol UTH Geometry :: 158 / 2370 feature(s) selected E|@|@
| EscrPT AQUIFER LITHOLAY POT_YOL | Map_Symbol AREA PERIMETER Hectares [+]
204 |imestone, ... |Fissured Carbon;ﬂ (Karst)  High Calbl 24186.047363 588,56 1206 2.4 0 Kissured-High
— - Catbgfiate (Karst) | High Calbl 265934, 204 2155694493 26.6 0.3 | Kissured-High

1 58 featu res onate (Karsty | High Calel 2140913.33... 6242,304971 214.1 2.1 | Kissured-High

Carbonate (Karsk) | High Czlcl 10167315.5... 17684.632247 1016.7 10.2  Kissured-High
selected Carbonate (Karst) | High bl 1740546,60... 7379,189435 174.1 1.7 fissured-High
Carbonate (Karst) | High Calel 4842918.55... 11100,835554 484.3 4,5 | Kissured-High
260 [imestone, Fissured Cartbonate (Karst) | High Calbl 5537025.20 11177.907393 553.7 5.5 | Kissured-High
283 [imestone, ... | Fissured Carbonate (Karst) | High Czlbl 269741118.... 93304345629 26974.1 269.7 | Kissured-High
2g5 |atehards... |Fissured Carbonate (Karst) | High Czlcl 3115823.35... 10142 343116 3116 3.1 | Kissured-High
Fats hard s... |Fissured Carbonate (Karst) | High Calcl 383829.922... 2397,005123 38,4 0.4 | Kissured-High
Eata hard s... |Fissured Carbonate (Karst) | High Calel 2306969,02... 6595,4256 230.7 2.3 Kissured-High
297 |atehard s |Fissured Catbonate (Karst) | High Calel 15135.742188 460,150644 1.5 0 Fissured-High
3p2 [imestone, ... |Fissured Carbonate (Karst) | High Czlbl 4095199.54... 9916, 161444 409.5 4.1 | Kissured-High
limestone, ... |Fissured Carbonate (Karst) | High Czlbl S926158.22... 12995,594159 592.6 5.9 | Kissured-High
ate limesto... |Fissured Carbonate (Karst) | High Caldl 25504, 161621 636,365921 2.6 0 Kissured-High
limestone, Fissured Cartbonate (Karst) | High Calbl 47FEE2O2E, 270266212742 47766.3 477.7 fissured-High
ate limesto... |Fissured Catbonate (Karst) | High Caldl 54072, 786621 941,291793 5.4 0.1 | Kissured-High
ate: lim: h Czidl 1698921.56... 8473462665 169.9 1.7 | Kissured-High
pmvesien | A) CheCk Show h Czlbl 105473.919... 1239.464999 10,5 0.1 Kissured-High

limestone] h Calbl 905557,.219... 4659 473755 0.6 0.9 | Kissured-High E

selected only [ =nr

D D D Look For in | GEOL_MIT »

'R Show selected only Search selected only [/ Case sensitive Advanced seari ?

All features
selected in
Fissured —
High class

11. Close the attribute table to return to the main Quantum GIS window. Notice some polygons
on the map are coloured yellow. These are the 158 features you just selected.

12. Select Vector — Analysis Tools — basic Statistics from the main menu bar.
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boeology Spatial Analysis

i Analysis Tools
M Research Tooks
& ceoprocessing Tools

Raster Help

% Geometry Tools

L Daka Management Taols

[ Distance matrix

@ sumline lengths
@ Pointsin polygon
7] List unique values

[B[EET

% Line intersectighs

Select Vector —
Analysis Tools —
Basic statistics

158 Selected
features
coloured yellow

13. In the Basic statistics window, select ET_geol UTM Geometry as the Input Vector Layer,
check the box for Use only selected features, select Aqu_w_PV as the Target Field and

click OK.

& Basics statistics

B) Check Use only
selected features

Input Yector Layer
ET_geal UTM Geametry

\ %/ Use only selected features

Target field
SqKm

Statistics autput

A) Select ET_geol
UTM Geometry

Parameter

C) Select Sq Km as
Target Field

A |
Mean
StdDew

v
Mumber of Unique valuss
Range
Median

Press ChrH-C ta copy results to the dipboard

158.0
4.06336221201

63
477.7
1.0

J L

ox/-
ade

— Combined area of
158 features in
‘Fissured — High’
class, in square km

— | D) Click OK

RESULT: The Statistics output presents basic statistical measures for all
the features in the ‘Fissured — High’ class. The statistics include the
number you are looking for — the total area of land of the 158 selected
features, which in this case is 1,791.4 square kilometres.

14. Write the area of the ‘Fissured — High’ class in the table on Page 37.
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15. Click Deselect features from all layers to deselect the 158 features for which you have just
calculated basic statistics. The yellow highlights on your map will disappear and the
attribute table will report 0/2370 feature(s) selected

4 Quantum GIS 1.7.2-Wroclaw - Hydrogeology Spaj

File Edit “iew Layer Settings Plugins VYector Rast
jEEd o RRE
f G\ X0 &2 E
e D P R &
Layers x| g

%] ET_geol UTM Geometry
0 default

Click Deselect features
from all layers

Fissured-High

Fiaanrar-| nw

16. Repeat steps 8 — 14 for the other 5 hydrogeological classes, and write the total area of each
class in the table on Page 37.

17. To calculate the total area of Timor-Leste, follow the Vector - Analysis Tools — Basic

statistics procedure with no features selected. Do not check the Use only selected features
box.

£ Basics statistics E'
Input Yector Layer
ET_geol UTM Geometry -
Use only selected features
Target field
SqKm

Statistics output

Parameter Yalue |£
Mean 6.32396624473
StdDew 46.3057269185
Surmn 14987.8 L
i 0.0
Max 1533.0 il
N 2370.0 =

-

Press Chrl+C ta copy results to the dipboard

In this case, the Statistics output box reports Sum = 14,987.8 and N = 2,370. This tells you that the
combined area of all 2,370 features in the layer is 14,987.8 square kilometres.

18. Write the area of Timor-Leste in the appropriate box in the table on Page 37.
19. Close the Basic statistics window and any attribute tables that are open.

20. Click the Save Project button to save your work

21. Continue to the next exercise; DO NOT close the project or exit Quantum GIS
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4.2 EXPLORING THE RELATIONSHIP BETWEEN HYDROGEOLOGICAL POTENTIAL
AND POPULATION CENTRES

Objective: To examine the population distribution of Timor-Leste in relation to the potential
availability of groundwater by answering questions such as:

e  What is the groundwater potential for Timor-Leste’s main centres of population?

e How many population centres are located in each of the 6 hydrogeological potential classes?

e  Which towns might be concerned that their groundwater resources may be inadequate to
meet future needs?

For this exercise you will research spatial relationships between 2 layers of geographic data —
ET_geol UTM Geometry (hydrogeological potential) and ET Towns UTM (population centres).

1. ET geol UTM Geometry is already loaded into Quantum GIS. Now load vector layer ET
Towns UTM into the same project window. This layer is also stored in the C:\Training
folder.

2. Change the symbol used for ET Towns UTM to red dots to make it easier to see them.

We can see the relationship between hydrogeological potential and towns by looking at the map, but
we’re going to make it easier to understand, analyse and report by performing two standard GIS
overlay analyses — point-in-polygon and intersect.

Point-in-polygon will calculate how many population centres are located on each of the 2,370
geological mapping units. It will record the data in a new field in the attribute table for ET geol
UTM Geometry.

3. From the main menu bar at the top of the Quantum GIS main window, select Vector —
Analysis Tools — Points in polygon.

Select Vector — Analysis
& Quantum GIS 1.7.2-Wroclaw - Hydrogeology Spatial Analysis Tools —_ Points in

File Edit ‘View Layer Settings  Plugins Raster  Help
[ Distance matrix POIygon
@ sum line lengths ‘

TEmEd s ‘
Fl= IR )

* B Research Tools 3
@ Geoprocessing Tools [ . Foints ]
% Geometry Tools ¥ | 5] List unique values
= 3
|_.u :* oy E = . Data Management Tools Hl Basic statistics

Mearest neighbour analysis
Layers M
ET_Towns UTM

so* Mean coordinate(s)

]

=% e ET_geol UTM Geometry
| default

X Line intersections

4. In the Count Points in Polygon window, select ET_geol UTM Geometry as the Input
polygon vector layer, select ET_Towns UTM as the Input point vector layer, and type
Town Count as the Output count field name.
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5. This procedure generates a new shapefile, so you need to specify a name for it. Browse to
C:\Training and type in the Output Shapefile name Geology with town count

A) Select ET_geol
UTM Geometry

¥ Count Points in Polygon

]
Input palygon vector layer B) Se|eCt ET_TOWI‘IS UTM
ET_geol UTM Geometry - |t
Input paint vector layer
ET_Towns UTM -

Qukput count Field name |Tﬂwn Counf /,‘ C) Type Town cou nt

|~ | D) Browse to C:\Training

Output shapefile / and type Ge°|°gy with

C:fTrainingfGeology with town count.shp Erowse town cou nt

0 0% | [ ek l\cluse i
~— E) Click OK

6. Answer Yes to the question, Would you like to add the new layer to the TOC?

Answer Yes

€ L unt Points in Polygon

Created output shapefile:
C:ifTraining/Gealogy with town count.shp

7. Close the Count Points in Polygon window

& Count Points in Polyzon E]@
Input polygon vector layer 1
ET_geol UTM Geometry -
Input point vector layer
ET_Towns UTM -

Output count field name: | Town Count

Click Close

Output Shapefile

‘ Browse J

| 0% oK { Close ]

8. The new layer, Geology with town count, will load into Quantum GIS and appear in the
Layers panel. Select Geology with town count to make it the active layer, and then click the
Open Attribute Table button. Scroll all the way to the right-hand side. The new field you
just created is appended next to the Aqu_w_PV field.
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9.

Click on the field heading Town Count to sort the data based on the values in this field.
Click once to sort from low to high; click a second time to sort from high to low.

A) Select Geology with
town count as active layer

B) Click Open
Attribute Table

o RREPELPURP o BEREE A

sz oo 22 QAAKRIALK L O

- Dm-PRR -

B C) Click field heading e
" to sort records

B % 3% ET_Towns UTM

2 | @ ET_geol UTM Geometry

7 default
"1 Fissured-High pttribute table - Geolog i i 0 0 feature elected =
Fissured-Low
M Intergranular-High ceoL_unIT | pescriPT | aquiFer |LiTHoLoy | o7_vo | ap_symbe | e | ME | Hectares | sqkm fquw Py | Town Count B
1 Intergranular-Low o |PaF Major me. Localsed |Metamor_ |High |PyaF | 1| 1. | 153239.2| 1533 Localsed-High 7
Localisad-High 1 [P Major me. | Localised |Metamor_ |High | Pyic T [1.| 18130.8| 1613 Localsed-High 4
“1 Localised-Low 2 ol Major lim._. | Fissored | Carbonat... |High | Czlbl 4. |z.| 47766.3| 477.7 | Fissured-High 3
P Major co. | Intergra. |Interqran . |High | Qa T_[1.| 16790.2| 167.9 Intergranular-High B
4 |Psuf Major co. | Intergra... |Interaran  |High | QssF 2. |2.| 29162.9| 2916 Intergranuiar-High 2
s [P Major me. | Localised |Metamor_ |High | Pyic .| 4.| 60237.4| 6024 |Localsed-High B
5 |Psuf Major co. | Intergra... |Interaran  |High | QssF a7 41248 41.2|Intergranular-High 2
7 |Mbs Major cla.. | Lacalsed | Clay low |Czsbsc 9. |9 6253|9625 | LocalsedLow B
5 |Pol Major lim | Fissred | Carborat_ [High | Calbl 2. |9.| 268741 269.7 Fissred-High 2
5 |Mbs HOLL Localised | Clay low |Czsbsc | 4. |2.| 46123.8| 4612 Localsed-lon B
0 |Mbs HOLL Localised | Clay low |Czsbsc | 3|2 3136.7| 314 Localsedlon 1 E
= e N N D ] T T — ©
Show selected only | Search selected only | Case sensitive Advanced search ?
N

*

Coordinate £44256,9086946 1:6441431 4166 % Render |[EPSG 1526

/J start rfre@mBE.S®=q (@ e Q2 ads

Observations and Interpretation:

Of the Ten geological mapping units with 2 or more settlements on them, 8 have high
potential groundwater volume and 2 have low potential groundwater volume.

Of the total of 2,370 geological mapping units, 51 have towns on them. Of these 51 units,
27 have high potential groundwater volume and 24 have low potential volume.

Of the 51 geological mapping units with towns on them, 9 are fissured, 22 are intergranular
and 20 are localized.

Intersect will determine which geological mapping unit each of the 69 towns is located on. It will
then append the corresponding attribute values from ET geol UTM Geometry to each record in the
ET Towns UTM attribute table.
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10. Close the Geology with town count attribute table and click Deselect features from all
layers

A) Click to close
attribute table

4

File Edit View Layer Settings Plugins Vector Raster Help

JTEmEdde ERPEPLURP o R D2
/,i‘:’::QA = _A," C.Q&QHQ:QQ, NG

R = Y T

B % % ET_To

) 1 & Attribute table - Geology with town count :; 0./ 2370 feature(s) selected g@@]

B (s - Geology \with to 1
o GEOL_UNIT | ocescript | aQuiFer | urholosy | porTvoL | Map it

=] ﬁ ET_geol o Mbs | NULL | Localised | Clay |Low Cashsc

1 Ratf MULL |Localised | Clay |Low Rsaf -

(> |Mbs Mo |Localised |clay [Low Casbsc
Fissured-Low 4] |

D
M Intergranular-High -
Intergranular-Lo! E] E] D Look Far in -
Localised-High
| Localised-Low Show selected only Search selected only %/ Case sensitive Advanced search =

— B) Click to

Deselect features
from all layers

11. From the main menu of the main Quantum GIS window, select Vector — Geoprocessing
Tools - Intersect

pzeology Spatial Analysis
Raster  Help

T Analysis Tools

A) Select Vector — Geoprocessing
Tools - Intersect

"l Research Tools

e
B Geometry Tools

j Data Management Tools

e @9 Symetrical dfference
@ oifference
|@ Dissolve

12. In the Intersect window, select ET_Towns UTM as the Input vector layer and ET_geol
UTM Geometry as the Intersect layer. Browse to C:\Training and type Towns with
geology attributes as the name of the Output shapefile.

& Intersect s A) Select ET_Towns UTM
Input vector layer
ET_Tawns UTM -

Use only selected features
Intersect \ai'er /_ B) SeleCt ET_geol
ET_geol UTM Geometry - UTM Geometry

Use only selected features

Output shapefile

C:fTraining Towns with geology attributes.. @g e c) Browse tO C:\Training and type
i - Towns with geology attributes

] 0% oK Clase

¥ B) Click OK
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13. Answer Yes to the question, Would you like to add the new layer to the TOC? Then Close
the Intersect window.

Y Geoprocessing

@ Created output shapefie:
8/ CiffraininglTowns with geology attributes, shp

would you like to add the new layer to the Toc?

A) AnswerYes | —T——~ = | =

% Intersect @@

Input vector layer
ET_Towns UTM -
Use only selected features
Inkersect layer
ET_geol UTHM Geometry -

Use only selected Features

Output shapefile /_ B) Clle CIOSe

EBrowse

] 0% ] oK Close

14. The new layer, Towns with geology attributes, will load into Quantum GIS and appear in
the Layers panel. Select Towns with geology attributes to make it the active layer, and
then click the Open Attribute Table button. Scroll all the way to the right-hand side. The
new field you just created is appended next to the Aqu_w_PV field.

B) Click Open Attribute |
Table

|
(S RREPEPUR P OPBDEE
sasforan @aqonoae o0

0 % - A) Select
3
Towns with 2
. = | —
= % .5 Towns with geolo
: geology
£ % o+ ET_Towns UTM =
o - attributes
2% ﬂ Geology with town co - DO L EleBlal .
] TOWR_NAME DISTR_MAME | STR_COL |:UBDS_MAME |iDS_CC| GEOL_UNIT |JESCRIPT| AQUIFER | LITHOLOGY | POT_vOL | M=
& ﬂ ET_geol UTKM Geometd ™~ v, DILT & ATALRG &01 | Qal Maior c... | Inkergranular | Intergranular |Lows o
= Fdefauhd i 1 |Lautem LAUTEM 9| LALITEM M a0z | Phl Major li... | Fissured Carbonate . |High [e
71 Fissured-Higl
Fissured-Low 2 |Mehara LAUTEM 9 TUTUALA 905 | Psuf Major c... Intergranular | Intergranular |High a3
o Intergranular-High 3 |Laga BALICAL 3 LAGA 304 | Pol Major li... |Fissured Carbonate ... |High C
1 Intergranular-Low 4 |Vemasse BALICAL 3 |VEMASSE 306 |Psuf Major c... |Intergranular | Intergranular |High [o”
t”ca:‘“g'r‘gh 5 | Wallli BALICAL 3|FaTUMAKA | 303 PHI Major Ii... | Fissurad Carbonate ... |High &
! Localised-Low
6 | Laleia MAMATUTO 11 LALEIA 1104 | Psuf Major c... Intergranular | Intergranular |High
7 3 uf Intergranular | Intergranular |High
g |Luro \ LAUTEM 9 Major c... | Localised Clay Law
o | Laclo ‘MANATUTO 11 LAcCLO 1102 RXcb Minor 5. Intergranular | Intergranular | Low Rj
10 | Quelicai BALICAL 3 | QUELICAL 305 |obm Modera. .. | Localised Violcanic Mafic [High :
11 |Maubara 1UICA 8 MALBARA 803 | Qal Major c... | Inkergranular | Intergranular |High [
12 |Remexio \ILEU 1 REMEXIO 104 |Palf Major ... | Localised Metamorphic | High PE
Fry—— f =T EAZAOTETE 01 (GalE . Vocahead [rr———— b
il \ \ L)
PENRZEEE Ew —] =
Show selected onky earch selected only 3 Case sensitive Adwanced search 7

Example of geological attributes
associated with Metinaro Kota
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Observations and Interpretation:

e The new layer, Towns with geology attributes, has 69 features, representing Timor-Leste’s
District and Sub District capitals. Attributes from the underlying geological mapping unit
are appended to each town’s record in the attribute table. This means we can now easily
access and learn about the hydrogeological characteristics of the land each of the country’s
major settlements sits on, directly from our GIS database. For example, we can see that
Metinaro Kota is located on major coastal alluvial deposits (Qssf) and that it is on an
intergranular aquifer with potential for high volumes of groundwater.

e Ofthe 69 towns, 43 are on geological units with high potential groundwater volume and 26
are on geological units with low potential groundwater volume.

e  Many of the largest towns in the country — Dili, Baucau, Maliana, Los Palos, Gleno, Suai
and Aileu - are on geological units with high potential groundwater volumes.

e Large towns that are on geological units with low potential groundwater volumes include
Viqueque, Manatuto, Ainaro, and Maubisse. As their populations expand, towns such as
these might have cause to be concerned about meeting their requirements for water in the
future.

Through spatial analyses you have created two new datasets that are informative, easy to access and
manipulate, and structured in a way that makes them powerful sources of information for research,
analysis and reporting.

This completes the spatial analysis. We will now switch our attention to metadata.
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5 Metadata

The objectives of this exercise are to a) show you how to expand Quantum GIS’s functionality by
installing a metadata management plug-in, b) explain to you what metadata is and why it is
important; and c) give you the opportunity to enter and then access some simple examples of
metadata. This exercise is a very basic introduction to the concept of metadata. It is not possible
during this short training course to provide you with comprehensive, accurate metadata for all the
geographic data we have used. Time is limited, datasets are generally poorly documented, and in
many cases we simply do not know the provenance of the data we are using.

In its original form, the data provided to you for this training course has no metadata attached to it.
In the steps below, we will show you how to enter metadata using the Metatools plug-in for
Quantum GIS. The FGDC (Federal Geographic Data Committee) standard will be used.

5.1 INSTALLING THE METATOOLS PLUGIN

To install the plug-in you will need to copy the metatools folder (located in the training folder) into
the QGIS install directory.

1. On the Windows Desktop, right click the Start button and click Explore.

Open

: Browse with WinCvs \
, B) Click Explore

K Scan for threats...

3 Compress ko ZIP + Options...
03 Campress ko "Start Menu,zip"

A) Right click
Start

Inquire User Quokas. .,
Properties

2. In the window that appears, navigate to where the Training folder is located and into the

folder plugins.
Marne Size  Type Date
File Folder 17/11
B ET_eal.dbF 1,151 KB DEF File 7L
ET_Geol.pri 1KE PRIFile 311
ET_Genl.sbn 24KEB  SBM File 311

Within the plugins folder is a folder called Metatools.
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3. Right click the Metatools folder and click Copy.

Marme

Explore
Open
Browse with WinCvs

A) Right click the Search...
metatools folder Maks Auailable OFfine

5NN Checkout. .
¥ TortoiseSYN L4

B Scan for threats..

B) Click Copy

CH Compress ko ZIP + Options. ..
CF Compress ko "metaedit.zip"

Inguire User Quotas,.,
Send To 3

Cut

4. Navigate to the directory;

C:\Program Files\Quantum GIS Wroclaw\apps\qgis\python\plugins

5. Paste the Metatools folder into this directory by clicking the menu Edit > Paste.

File Wiew  Fawarites  Toals

6 Zhrl+2
A) Click Edit
dre

Falder

Undo Move

B) Click Paste

The Metatools folder should now appear in the plugins folder.
6. Start Quantum GIS

7. Click the Add Vector Layer button.

File Edit ‘iew Lawver 3Settings Plugins Wector Help
FEALTEREIV)
TEEddS RERPRPRPURPE 7

Click Add Vector
button
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8. Click the Browse button and navigate to the C:\Training folder.

(} Add vector layer

Source bype
® Fil= Directory Database Protocol
Encoding | Swstem -
Source
Dakaset Browse \
— Select the
Cancel Help Browse button

9. Select the geology shape file (ET_geol UTM Geometry.shp) and click Open.

10. From the main menu, select Plugins - Manage Plugins ...

A) Select Plugins

B) Select Manage
/_ Plugins ...

Plugins | Wector Help

N Fetch Python Plugins. ..

fdd \WES layer L3
Coordinate Capture »
Decorations L4

11. In the QGIS Plugin Manager window, check the box next to Metatools (0.2.2).
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12. Click OK.

@ QGIS Plugin Manager

Filte

To el

t

nable | disable a plugin, click its checkbox or description

Metaedit (0.2.1)
Metadata Editar

Metatools {0.2.2)

Metadata b

Northarrow
Displays a north arrow overlayed onto the map

OGR Layer Converter

OfflineEditing
Allow offline editing and synchronizing with database

OpenstreetMap plugin {(Yersion 0.5)
ievwer and editor For OpenStreetiap data

Oracle Spatial GeoRaster

Translates wector lavers between Formats supported by OGR library

:

L
Fludgin Directory: CfPROGR A~ IQUANTL~Z2/appsiggis/plugins
Select All Clear all Cancel
L A) Ensure box is \_ B) Click OK
checked

13. From the main menu, select Plugins - Metatools - USGS Tool

A) Select Plugins

B) Select Metatools

Plugifis | Raster Vector Help
t.FetchPython.Plugm;... Ei & P @ 7 E
% Manage Plugins...
Python Console {ﬁ G \/(? [
Coordinate Capture 4
Decorations » I."3 9':23 hd d}; IE_;
Dxf25hp 4
eVis 4
Georeferencer 4
Gps » JU—
GRASS

Interpolation
MapServer Export...
Metatools

| USGS Tool
B MP Tool

Raster based terrain analysis...

Road graph 'l Import metadata
Spatial Query i Export metadata
Spit >

2 View metadata
m Edit metadata

¥ Validate metadata
I+ Apply templates

Al Configure Metatools plugin

C) Select
USGS Tool
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5.2 ENTERING METADATA
The USGS window will appear. Here is where we will enter our metadata.

The left hand panel contains the different metadata elements or categories. To populate an
element, simply select it and type in the information in the right hand panel.

For this training exercise we will update the elements;

= Abstract

=  Purpose

= Use_constraints

= (Contact_person

= Contact_organization

= Address_type

= City

= State_or Province

=  Postal Code

= Contact Voice Telephone
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Elements

File Edit View Add Snippetsm

Metadata ‘]
Identification_Information
Mative_Data_Set Environment
Description
Purpose
Citation
Citation_Information
Originator
Publication_Date
Title
Geospatial_Data_Presentation_Form
Online_Linkage
Time_Period_of_Content
Currentness_Reference
Time_Period_Information
Single_Date/Time
Calendar Date
Status
Progress
Maintenance_and_Update Frequency
Spatial_Domain
Bounding Coordinates
West_Bounding_Coordinate
East_Bounding_Coordinate
Morth_Bounding_Coordinate
South_Bounding_Coordinate
Keywords
Theme
Theme_Keyword_Thesaurus
Theme_Keyword
Access_Constraints
Use_(Constraints
Metadata_Reference_Information
Metadata_Standard_Name
Metadata_Standard_Version
Metadata_Time_Convention
Metadata_Contact
Contact_Information
Contact_Organization_Primary
Contact_Person
Contact_Organization
Contact_Address

m

Address_Type

Postal_Code

Abstract

Text area to enter
the metadata
information

City
State or Province T

1. Click on the Abstract Element.

2. In the right hand panel type in the following text.
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Abstract Text
Geology dataset of the whole of Timor-Leste - made from
merging the re-interpreted maps for the mainland
(ETGeo_stcol), Atauro (geology Atauro), Oecussi
(geology Oecussi) and the South East corner
(geology SEcorner). Currently used as the main geology
map in the GA impacts of climate change in East Timor
project.

A) Select the
Abstract element

AffoDota\ ocal Temp\7acbc02e 1130244202 18025230017654 il W

File Edit View Add Snippets Help

Identification_Infgrmation
Native_Data_get_Environment
Description

Abstract

Currently used as the main geology map in the GA impacts of climate change in East Timor project |

Geology dataset of the whole of Timor-Leste - made from merging the re-interpreted maps for the mainland (ETGeo_stcol),
Atauro (geclogy_Atauro), Oecussi (geology_QOecussi) and the South East corner (geology_SEcomer). Made using the merge tool.

7Purpose

B) Type in Abstract
text

3. Click on the Purpose Element.

4. In the right hand panel type in the following text.

Purpose Text
This particular dataset was used as part of the
Groundwater training for DNGRA as well as other Timor-
Leste departments.

| Time: C:\Users\Gerard\AppData\Local\ Temp\7acc92e1 130244021 80251a30977654 eml
File Edit View Add Snippets Help
Metadata

This particular dataset was used as part of the Groundwater training for DNGRA as well as other Timor-Leste departments]

Identification_Information
Native_Data_Set_Environment
Description

Abstract

B) Type in Purpose
text

Citafion

Fitntinn Infarmntinn

A) Select the
Purpose element

5. Click on the Use Constraints element.
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6.

In the right hand panel type in the following text.

Use Constraints Text

This dataset belongs to the Timor Leste government, it was
given to the GA Groundwater Group in order to do a
groundwater mapping project in 2010/11. Although there
were no restrictions given by the Timor Leste government on
the use of this data, the department which it came from
should be recognised when using this data. This data should
only be used if absolutely necessary and an attempt should
be made to contact the relevant Timor Leste government
department to confirm use (translator will probably be
needed).

Tkme: C:\Users\Gerard\AppData\Local\Temp\7ac6c92e1130244a0218025a 3097654 xm!

File Edit View Add Snippets Help

Citation_Information This dataset belongs to the Timor Leste government, it was given to the GA Groundwater Group in order to do

Originator a groundwater mapping project in 2010/11. Although there were no restrictions given by the Timor Leste government
Publication_Date on the use of this data, the department which it came from should be recognised when using this data. This data
Title - should only be used if absolutely necessary and an attempt should be made to contact the relevant Timor Leste
Geospatial Data_Presentation_Form bovernment department to confirm use (translator will probably be needed).

Online_Linkage
Time_Period_of_Content
Currentness_Reference
Time_Period_Information
Single_Date/Time

Calendar_Date

Sé’?g;ress L | B) Type II"] the Use
St Do paateFreduency Constrains text

Bounding_Coordinates
West_Bounding_Coordinate
East_Bounding_Coordinate
North_Bounding_Coordinate
South_Bounding_Coordinate

Keywords

Theme
Theme_Keyword_Thesaurus
Theme_Keyword

Access_Constraints

— A) Select the Use
Constraints element

Metadata_Reference_Informatig)
Mo

Blnbodnén Ebandmed

Click on the Contact Person element.

In the right hand panel type in your name as the contact person.

VISl UcLel_ ULl
Contact_Information

Contact_Organization_Primary \\

Contact_Organization ; ;
Contact_Address in the right panel

Address_Type

9.

B) Type in your name

A) Select the
Contact_Person
element

Click on the Contact_Organization element.
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10. In the right hand panel type in the name of your organization.
11. Continue this process for the last 5 elements;

e Address type

City

State or Province

Postal Code
Contact_Voice Telephone

Contact Address

Address Type

City

State_or_Province — Type in the

Postal Code information for the
Contact_Voice_Telephone last 5 elements

12. Once you have entered the information for the above elements, in the top left hand corner
click the menu File > Save to save your metadata.

Tkme: :E.:\_U;ers"ﬁer.

File Edit Vie
A) Click File Open
Save
Save As
Close

Configurs

B) Click Save

Recent

=

Quit

57



GIS Methods for Hydrogeology Mapping in Timor-Leste

13. In QGIS click on the menu Plugins > Metatools > View metadata.

A) Click Plugins

Plugin aster Vector Help

K. Fetch Python Plugins... Ei ﬂ P @ 7 i

C Manage Plugins...

Python Console § G \,(? &

Coordinate Capture 4
Decorations 4 l'ﬁ ?fig v 9:3 E
Duf25hp 4
eVis 4
Georeferencer 4

Gps '/— | B) Click Metatools

GRASS

Interpolation 4
MapServer Export... 4
0o £ usGs Toal

Raster based terrain analysis.. * n MP Toal

Road graph b <7 Import metadata
Spatial Query b

Spit v

[ Export metadata

Il

C) Click View
metadata

The metadata viewer window will appear displaying the metadata you have entered.

You will need to click on each heading to expand it and see the underlying information.

/ Metadata viewer

===

ET_Geol
FGDC Matadata
Show Defintons
[GEETIM spatial_Data Stru Dats Distribution _Wetadata
+Resource Description
Citation

Title: ET_Geal

developed the data set

data set is published or othenvise made available for release

Data type:vector digital data
T

i The
Publication date: REQUIRED: The dat

Data location: ) Dataishpiggffshp

Description

Abstract: Geology dataset o the whole of Timor-Leste - made fom merging the re-interpreted maps fo the
‘Atauro (geclogy_Atauro), Occussi (geology_Oecussi) and the South East comer (geology_SEcomer,
tool. Curently used as the main geology map in the GA impacts of climate change in East Timor project

inland (ETGeo_stcol),
ade using the merge

Purpose: This patticular dataset was used as part of the Groundwiater training for DNGRA s well s other Timor-Leste departments

Native dataset envi

Click headings to

expand

Date: REQURED: The
fo

Data status: REQUIRED: The state of the data s,
Update frequency: REQUIRED: The frequency with which changes and addiions are made to the data st ater the iital dats set is completed

Key Words

Theme:
Keywords: REQURED: Common-use wrd or phrase used to describe the subject o the data sel.
Keyword thesaurus: REQUIRED: Reference o a ormally registered thesaurus o a simiar authortatie source of theme keywords.

ue )

You have now completed entering some sample metadata. Obviously if you had more information
you would try and update as many elements as possible.

14. Close the metadata viewer and close QGIS.
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ATTACHMENT | - GEOLOGY MAP SYMBOL CONVERSION GUIDE

MAP_SYMBOL ORIGINAL GEOL_UNIT
Czb Qvba
Czbbf Obm
Czbmf Tmm
Czf Qvd
Czf2 Ted
Czlal 1a
Czlbl Pbl
Czlcl Mcl
Czldl Edl
Czligl Migl
Czlpl Ppl
Czs w
Czsag Plag
Czsbsc Mbs
Czsdc Pldc
Czssbc Plsc
Czsvf Mvf
KCzssf KTsf
Kibl Kbl
Kswbf Kwf
Pe Ub
Pealf Palf>v
PJewlf RJwf>s
PImf Pmf
Pmalf Palf>m
PRbmf TRmv
PRImf TRPm
Ptalf Palf>a
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MAP_SYMBOL ORIGINAL GEOL UNIT
Ptmalf Palf>as
Pyalf Palf
Pyatf Patf
Pycf Pcf
Pylc Pzlc
Pysalf Palf>gs
Qa Qal
Qa2 Qt

Qdc Qb

Qs Qa
Qssf Psuf
Qt Ql

RJb RJlb>v
RJewlf RJwf>s
RJI RJIb>I
RJI2 RJlb>lb
RJls RJlb
RJrwif RJwf>hp
RJs RJcb
RJswif RJwf
RJszwlf Shear
RJtwlf RJwf>p
Rlaf Raf
Rsaf Ratf
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ATTACHMENT Il - STANDARD RGB VALUES FOR GEOLOGY & HYDROGEOLOGY
SYMBOLS

GEOLOGY GEOLOGY

SYMBOL R G B SYMBOL R G B
Czb 255|110 | 10 Pycf 198 | 180 | 156
Czbbf 255 | 143 | 46 Pylc 195 | 158 | 128
Czbmf 255 | 161 | 102 Pysalf 174 | 140 | 128
Czf 255 | 102 | 142 Qa 255 | 255 | 231
Czf2 255 | 51| 104 Qa2 245 | 255 | 230
Czlal 208 | 246 | 255 Qdc 255 | 255 | 42
Czlbl 211 | 235 | 251 Qs 255 | 246 | 230
Czlcl 188 | 217 | 235 Qssf 252 | 248 | 230
Czldl 188 | 221 | 255 Qt 240 | 255 | 230
Czligl 233 | 243 | 248 RJb 255 | 80| 35
Czlpl 223 | 246 | 255 RJewlf 201 | 169 | 255
Czs 255 | 255 | 160 RJI 144 | 193 | 222
Czsag 255 | 228 | 179 RJI2 122 | 188 | 229
Czsbsc 249 | 229 | 153 RJls 100 | 184 | 241
Czsdc 255 | 255 | 208 RJrwif 223 | 195 | 195
Czssbc 255 | 241 | 179 RJs 94 | 255 | 179
Czsvf 237 | 215 | 153 RJswilf 102 | 227 | 186
KCzssf 171 | 255 | 194 RJszwilf 114 | 255 | 181
Kibl 144 | 204 | 245 RJtwlf 211 | 175 | 167
Kswbf 173 | 255 | 229 Rlaf 100 | 168 | 209
PJewlf 169 | 133 | 255 Rsaf 74 | 255 | 171
PRbmf 255| 60| 10

PRImf 77 | 165 | 221

Pe 184 | 61 | 255

Pealf 148 | 82 | 255

Plmf 33| 143 | 212

Pmalf 183 | 163 | 102

Ptalf 219 | 209 | 179

Ptmalf 214 | 210 | 166

Pyalf 186 | 181 | 133

Pyatf 174 | 150 | 116

HYDROGEOLOGY

SYMBOL R G B

Fissured - High 117 | 240 | 140

Fissured - Low 207 | 255 | 189

Intergranular - High | 69 | 135 | 255

Intergranular - Low 190 | 210 | 255

Localised - High 255 | 227 | 171

Localised - Low 214 | 199 | 150
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