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Inquiry-based	learning	starts	by	posing	quesFons,	problems	or	
scenarios—rather	than	simply	presenFng	established	facts	or	
portraying	a	smooth	path	to	knowledge.	The	process	is	o]en	
assisted	by	a	facilitator	(the	teacher).	
	

		
“We	learn	more	by	looking	for	the	answer	to	a	ques6on	and	
not	finding	it	than	we	do	from	learning	the	answer	itself.”	
Lloyd	Alexander,	American	Author		
	

What	then	do	we	mean	by	inquiry-based	
learning?	

"Inquiry"	is,	therefore,	defined	as	"a	seeking	for	truth,	informaFon,	or	
knowledge	–	seeking	informaFon	by	quesFoning."	
	



Inquiry-learning	cycle	



Geographical	inquiry	&	skills	

Geographical	Inquiry	involves	individual	or	group	invesFgaFons	
that	start	with	geographical	quesFons	and	proceed	through	the	
collecFon,	evaluaFon,	analysis	and	interpretaFon	of	informaFon	
to	the	development	of	conclusions	and	proposals	for	acFons.	
Inquiries	may	vary	in	scale	and	geographical	context.	
	
Geographical	Skills	are	the	techniques	that	geographers	use	in	
their	invesFgaFons,	both	in	fieldwork	and	in	the	classroom.	



Teaching	skills	in	context	is	more	effecFve.	
There	are,	however,	Fmes	at	which	direct	

instrucFon	is	appropriate.	



Numeracy	skills	taught	in	context	

Students	become	numerate	as	they	develop	the	knowledge	and	skills	to	use	
mathemaFcs	confidently	across	other	learning	areas	at	school	and	in	their	
lives	more	broadly.		
	
Numeracy	involves	students	in	recognising	and	understanding	the	role	of	
mathemaFcs	in	the	world	and	having	the	disposiFons	and	capaciFes	to	use	
mathemaFcal	knowledge	and	skills.	
	



In	this	session	we	examine:	
	
•  the	types	of	maps	used	in	Geography	
•  the	elements	of	maps	
•  direcFon,	scale	and	distance	
•  grid	and	area	references	
•  laFtude	and	longitude	(locaFng	places)	
•  measuring	distance	and	area	
•  representaFons	of	topography	on	maps;	relief,	cross-secFons	

and	gradient	

	



Types	of	maps	
	

•	Atlas	maps	(physical	&	poliFcal)	

•	Topographic	maps	

•	ThemaFc	maps	

•	Weather	maps	

•	Flowline	maps	

•	Choropleth	maps	

	



Atlas	maps:	Physical	map	
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Indore

Jaipur

Jamshedpur

Kānpur

Kolkata

Lucknow

Ludhiāna
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Nyala

Medina

Hargeysa

Cape Town

Durban

Johannesburg

Port
Elizabeth

Busan

Barcelona

Bilbao

Málaga
Sevilla

Valencia

Omdurman

Port Sudan

Aleppo

Kaohsiung

Dodoma

Chiang
Mai

Adana

Bursa

Gaziantep

Istanbul

I
.
zmir

Konya

Donets'k

Kharkiv
L'viv

Odesa

Belfast

Birmingham

Glasgow

Leeds

Anchorage

Atlanta

Austin

Baltimore

Barrow

Boston

Charlotte

Chicago

Cincinnati

Cleveland

Dallas

Denver

Detroit

El Paso

Fairbanks

Honolulu

Houston

Indianapolis

Jacksonville

Juneau

Kansas City 

Las Vegas

Los Angeles

Miami

Milwaukee

Minneapolis

Nashville

New
Orleans

New York

Nome

Oklahoma City

Orlando

Philadelphia

Phoenix

Pittsburgh

Portland

Providence

Buffalo

Sacramento
Saint
Louis

Salt Lake City

San
Antonio

San Diego

San Francisco

Seattle

Tampa

Norfolk

Ciudad
Guayana

Maracaibo

Valencia

Da Nang

Haiphong

Ho Chi Minh
City

Aden

Ndola

Bulawayo

Shirāz¯
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Lódz.

QUEEN ELIZABETH

ISLANDS

KURIL
ISLANDS

Wrangel
Island

NEW SIBERIAN ISLANDS

SEVERNAYA
ZEMLYA

FRANZ JOSEF
LAND

NOVAYA
ZEMLYA

Ellesmere
Island

Banks
Island

Victoria
BaffinIsland

Island

Rockall

SakhalinIsland of
Newfoundland

Sardinia

Sicily

Crete

Minami-tori-shima

Hainan
Dao

Socotra

PENEDOS DE
SÃO PEDRO E SÃO PAULO

Kiritimati
(Christmas Island)

Annobon

Diego
Garcia

Martin Vaz

Trindade

Isla San Ambrosio
Easter Island

Lord Howe
Island

Île Amsterdam

Île Saint-Paul

Tasmania

Campbell
Island

Macquarie
Island

GALAPAGOS
ISLANDS

HAWAIIAN ISLANDS

ÎLES MARQUISES

SOCIETY
ISLANDS

ÎLES TUBUAI

ARCHIPEL DES TUAMOTU

ARCHIPIÉLAGO
JUAN FERNÁNDEZ

SOUTH ORKNEY
ISLANDS

PRINCE EDWARD
ISLANDS

ÎLES CROZET

ÎLES KERGUELEN

CHATHAM ISLANDS

BOUNTY ISLANDS
SNARES ISLANDS

ANTIPODES ISLANDS

AUCKLAND
ISLANDS

KERMADEC
ISLANDS

SPRATLY
ISLANDS

NICOBAR
ISLANDS

PARACEL
ISLANDS

AZORES

CANARY ISLANDS

MADEIRA
ISLANDS

ISLAS
REVILLAGIGEDO

ANDAMAN
ISLANDS

LAKSHADWEEP

Isla de
Malpelo

Isla del Coco

Isla Sala y Gómez

ARQUIPÉLAGO DE
FERNANDO DE NORONHA

Isla San Felíx

N
 A M

 P O
  -  S H

 O
 T O

-

-

Okinawa

R
 Y

 U

 

K

 
Y

 
U

 

  
I

 
S

 
L

 
A

 
N

 
D

 
S

BALEARIC
ISLANDS

Corsica

Ascension

ALEUTIAN ISLANDS

A L E U T I A N    I S L A N D S

 803743AI (G00010) 1-15

Bermuda

AUSTRALIA

Sicily / AZORES

January 2015

 

Dependency or area of special sovereignty

Capital

Scale 1:35,000,000

standard parallels 38°N and 38°S
Robinson Projection

Island / island group

Independent state

Physical Map of the World, January 2015

Boundary representation is not necessarily authoritative.



Atlas	maps:	Poli6cal	maps	

120 60 0 60 120 180

30

30

0 0

60

30 3090150 90 150

60

120 60 0 60 120 18030 3090150 90 150

60

30

30

60

Equator EquatorEquator

Tropic of Capricorn    (23°27') Tropic of Capricorn (23°27')

Antarctic Circle (66°33')Antarctic Circle (66°33')

Tropic of Cancer (23°27')Tropic of Cancer (23°27')

Arctic Circle (66°33')Arctic Circle (66°33')

Gough Island

Falkland Islands
(Islas Malvinas)

Bouvet Island

Johnston Atoll

Kingman Reef (U.S.)

Palmyra Atoll (U.S.)

Greenland

and Miquelon

Western
Sahara

Macau
S.A.R.

Wake Island

Mariana

Guadeloupe (FR.)

Guam
Aruba

Jarvis
Island

(Fr. Poly.)

Christmas Island

Ashmore and
Cartier Islands

(Fr. Poly.)
Coral Sea

Islands

Caledonia
Reunion

(Fr. Poly.)

Norfolk
Island

Heard Island and
McDonald Islands

Cook Islands

F  r  e  n  c  h    P  o  l  y  n  e  s  i  a
(Fr. Poly.)

Pitcairn Islands

Cayman Is.

Navassa
Island

Turks and
Caicos Islands

Bermuda

Martinique (FR.)

(Fr. S. and Ant. Lands)

(Fr. S. and Ant. Lands)

(Fr. S. and Ant. Lands)

(Fr. S. and Ant. Lands)

Cocos
(Keeling) Islands

Tromelin Island

Juan de Nova
Island

Mayotte

Glorioso Islands

Bassas
da India

Europa
Island

Ocean Territory

New

American
Samoa

Niue

Wallis and
Futuna

Tokelau

Howland Island

Baker Island

Northern

Midway
Islands

Islands

Svalbard

Jan Mayen

Faroe
Islands

British Indian

Clipperton Island

Hong Kong
S.A.R.

South Georgia and 
South Sandwich Islands

Montserrat

Ceuta
Melilla

French Guiana

St. Pierre

Gibraltar

Saint Helena

Saint Helena, Ascension,
and Tristan da Cunha

(U.K.)

TRISTAN DA CUNHA

French Southern and Antarctic Lands

Guernsey
Jersey

Isle of
Man

Saint Barthelemy (FR.)

Curacao

British
Virgin Islands

(U.K.)
Virgin

Islands
(U.S.)

Puerto
Rico

Anguilla (U.K.)
Saint-Martin (FR.)
Sint Maarten (NETH.)

ARCTIC  OCEAN ARCTIC  OCEAN

Hudson
Bay

Black Sea

Philippine

Sea

N O R T H

P A C I F I C

O C E A N

S O U T H

A T L A N T I C

O C E A N

Caspian
Sea

Coral

Sea
I  N  D  I  A  N

O  C  E  A  N

O C E A N

Baltic
Sea

Bengal

S O U T H

O C E A N

Tasman  Sea

Aral
Sea

Lake Balkhash

Lake
Baikal

Ross
Ice Shelf

Bay of

South China
Sea

Barents Sea

Lake
Victoria

Lake
Tanganyika

Ross  Ice  Shelf

ARCTIC   OCEAN

Java Sea

Celebes Sea

Andaman
Sea 

White  Sea

Lake
Ladoga Lake

Onega

Sea of
Japan

Mediterranean Sea

S O U T H

P A C I F I C

O C E A N

S O U T H E R N    O C E A N S O U T H E R N    O C E A N
S O U T H E R N    O C E A N

N O R T H

P A C I F I C

O C E A NYellow
Sea

Amery Ice
Shelf

East China
Sea

P A C I F I C

Red
Sea

Ronne  Ice  Shelf

Bering   Sea

Lake
Nyasa

N O R T H

A T L A N T I C

Lago
Titicaca

Lake
Superior

Lake
Michigan

Lake
Huron

Lake Erie

Lake Ontario

Sea

Arabian

North
Sea

Norwegian
Sea

Greenland   Sea

Beaufort  Sea

Denmark
Strait

Kara Sea Laptev Sea

East Siberian Sea

Sea of
Okhotsk

Davis
Strait

Baffin
Bay

Caribbean  Sea

Gulf  of  Mexico

Gulf  of  Alaska
Labrador

Sea

Chukchi
 Sea

Banda Sea

Arafura
Sea

Timor
Sea

Luzon
Strait

Gulf
of

Bothnia

Persian
        Gulf

Gulf of Oman

Sea of
Azov

Gulf of
Tonkin

Gulf of
Thailand

Drake
Passage

Ross  Sea

Bellingshausen Sea
Amundsen Sea

Great Australian
Bight

Great
Barrier

Reef

Gulf of
Carpentaria

Bay of
Biscay

     Sea
Laccadive

Mozambique
Channel

Gulf of Aden

Gulf of
St. Lawrence

Lake
Winnipeg

Slave Lake

Bear Lake
Great

Great

Gulf of Guinea

Celtic
Sea

Ross  Sea

Scotia Sea

Weddell  Sea

CUBA

COLOMBIA

PERU

BOLIVIA

CHILE

PAPUA
NEW GUINEA

ZEALAND

C A N A D A

MEXICO

BELIZE

HONDURAS

NICARAGUAEL SALVADOR

GUATEMALA

COSTA
RICA PANAMA

R  U  S  S  I  A

C H I N A

SURINAME

THE
BAHAMAS

(U.K.)

THE GAMBIA

SWAZILAND

ZIMBABWE

ZAMBIA

ANGOLA COMOROS

SEYCHELLES
TANZANIA

AFRICA
SOUTH

KENYA
UGANDA

CENTRAL
AFRICAN REPUBLIC

YEMENN I G E R

LIBERIA
CAMEROON

GABON

EQUATORIAL GUINEA

GUINEAGUINEA-BISSAU

M A L I
MAURITANIA

SENEGAL

CABO VERDE

NORWAY
SWEDEN

FINLAND

FRANCE

SPAIN

EST.

LAT.

LITH.

ITALY

TUNISIA

LAOS

JAPAN

PHILIPPINES

MARSHALL
ISLANDS

SOLOMON
ISLANDS

FIJI

TONGA

K  I  R  I  B  A  T  I

(FRANCE)

(administered by U.K.,
claimed by ARGENTINA)

(CHILE)

(NORWAY)

(administered by U.K.,
claimed by ARGENTINA)

(CHILE)

(SOUTH AFRICA)

(AUSTL.)

(AUSTL.)

(N.Z.)

(N.Z.)
(N.Z.)

(N.Z.)
(N.Z.)

(N.Z.)

(N.Z.)

(FRANCE)

(N.Z.)

(JAPAN)

(N.Z.)

(EQUA. GUI.)

(BRAZIL)

(BRAZIL)

(BRAZIL)

(FRANCE)

(YEMEN)

(SP.)

(PORT.)

(PORT.)

(U.K.)

(DEN.)

U.S.

(U.K.)

THAILAND

BANGLADESH

CAMBODIA

VIETNAM

(INDIA)

MALDIVES

SRI
LANKA

SINGAPORE

BRUNEI

M    A    L    A    Y    S    I    A

I     N     D     O     N     E     S     I     A

(AUSTL.)

(AUSTL.)

TIMOR-LESTE

A  U  S  T  R  A  L  I  A

NEW

(U.S.)
(U.S.)

NORTH KOREA

MOROCCO

(FRANCE)

(NETH.)

TRINIDAD AND
TOBAGO

DOMINICAN
REPUBLIC

JAMAICA

(U.S.)

PARAGUAY

ICELAND

UNITED

KINGDOMIRELAND (U.K.)

(U.K.)
(U.K.)

LIECH.

SWITZ.

LUX.
CZECH REP.

SLOVAKIA

ROMANIA

ALB.

BELARUS

SYRIA
CYPRUS

LEBANON

Indian
claim1972

Line of Control

Line of 
Actual
Control

(DENMARK)

U K R A I N E
MOLDOVA

GEORGIA

AZERBAIJANARMENIA

U N I T E D     S T A T E S

U.S.

(U.S.)

K  I  R  I  B  A  T  I

I R A N

IRAQ
AFGHANISTAN

PAKISTAN

ANDORRA

SAN
MARINO

AUSTRIA
HUNGARY

SERBIA

MONT.
KOS.

CROATIA

SLOVENIA

BURMAI N D I A

NEPAL BHUTAN

T U R K E Y

(U.S.)

(U.S.)

(U.S.)

(U.S.)

(U.S.)

NAURU

(FR.)

B R A Z I L

A L G E R I A
L I B Y A

E G Y P T

A n t a r c t i c a

BOS. &
HER.

NIGERIA

SAMOA

(U.K.)

VATICAN
CITY

(SP.)

(U.K.)
(SP.)

(IT.)

(SP.)

(FR.)

(IT.)
MALTA

NETH.

BELGIUM

DENMARK

JORDAN

ISRAEL

(GR.)

KUWAIT

BAHRAIN

QATAR UNITED ARAB
EMIRATES

OMAN

OMAN

GERMANY POLAND

ST. VINCENT AND
THE GRENADINES

GRENADA

BARBADOS

ST. LUCIA

DOMINICA

(ECUADOR)

(FRANCE)

(FRANCE)

(FRANCE)

M O N G O L I A

DJIBOUTI

BOTSWANA

NAMIBIA

TURKMENISTAN
UZBEKISTAN

KYRGYZSTAN

TAJIKISTAN

(FRANCE)

ANGOLA
(Cabinda)

(FRANCE)

(FRANCE)

(AUSTL.)

(AUSTL.)

(AUSTL.)

BULGARIA

RUSSIA

GUYANA

URUGUAY

ECUADOR

(CHILE)

(CHILE)

(FRANCE)

(U.K.)

(NORWAY)

(NORWAY)

BENIN

TOGO
D'IVOIRE

CÔTE

SAUDI

ARABIA

SIERRA
LEONE

(MEXICO) ERITREA

SOUTH  
KOREA

GREECE

MACEDONIA

(KIRIBATI)

(BRAZIL)
MAURITIUSMADAGASCAR

(AUSTL.)(administered by FRANCE,
claimed by COMOROS)

(U.K.)

PALAU

VANUATU

TUVALU

BURKINA
FASO

U. S.

ARGENTINA

PORTUGAL

MONACO

LESOTHO

(FRANCE)

(U.S.)

(N.Z.)

(INDIA)

(INDIA)

(COSTA RICA)

(COLOMBIA)

(CHILE)

CHAD

Occupied by SOVIET UNION in 1945,
administered  by RUSSIA, claimed by JAPAN

(JAPAN
)

( J
A

P
A

N
)

(U.K.)

VENEZUELA
GHANA

S U D A N

RWANDA

BURUNDI

MALAWI

MOZAMBIQUE

ETHIOPIA

SOMALIA

SOUTH
SUDAN

FEDERATED STATES OF MICRONESIA

HAITI

REP. OF
THE

CONGO
DEMOCRATIC

REPUBLIC

OF THE CONGO

SAO TOME AND PRINCIPE

K A Z A K H S T A N

Taiwan

Twenty-one of 28 Antarctic consultative countries have made no 
claims to Antarctic territory (although Russia and the United States 
have reserved the right to do so) and they do not recognize the 
claims of the other countries.

(NETH.)

ANTIGUA AND BARBUDA
ST. KITTS AND NEVIS

(U.S.)

Kabul

Tirana

Algiers

Pago Pago

Luanda

Buenos Aires

Yerevan

Canberra

Vienna

Baku

Nassau
Manama

Dhaka

Minsk

Brussels

Belmopan

Porto-
Novo

Thimphu

La Paz

Sarajevo

Gaborone

Brasília

Bandar Seri
Begawan

Sofia

Ouagadougou

Rangoon

Bujumbura

Phnom
Penh

Yaoundé

Ottawa

Praia

Bangui

N'Djamena

Santiago

Beijing

Bogotá

Moroni

San José

Yamoussoukro

Zagreb

Havana

Nicosia

Prague

Kinshasa

Copenhagen

Djibouti

Santo
Domingo

Díli

Quito

Cairo

San Salvador

Malabo

Asmara

Tallinn

Addis
Ababa

Stanley

Tórshavn

Palikir

Suva

Helsinki

Paris

Cayenne

Papeete

Libreville

Banjul

Tbilisi

Berlin

Accra

Athens

Nuuk
(Godthåb)

HagåtñaGuatemala City

Conakry

Bissau

Georgetown

Port-au-
Prince

Tegucigalpa

Budapest

Reykjavík

New
Delhi

Jakarta

Tehran

Baghdad

Dublin

Tel Aviv-Yafo

Jerusalem

Rome

Kingston

Tokyo

Amman

Astana

Nairobi

Tarawa

Kuwait
City

Bishkek

Vientiane

Beirut

Maseru

Monrovia

Tripoli

Vilnius

Luxembourg

Skopje

Pristina

Antananarivo

Lilongwe

Kuala
Lumpur

Male

Bamako

Valletta

Majuro

Nouakchott

Port Louis

Mexico
City
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Vishākhapatnam

Bandung

Banjarmasin

Denpasar

Kupang

Jayapura

Makassar

Malang

Medan

Padang

Palembang

Pekanbaru

Pontianak Samarinda

Semarang Surabaya

Tanjungkarang-
Telukbetung

Ahvāz
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Road: hard surface, more than 2 lanes; toll gate; service centre
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Railway, single track; railway station; bridge; turntable; multiple tracks
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Railway, abandoned; railway yard
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Chaussée; pont couvert; tunnel; pont; pont mobile

Boundary: International; boundary monument
Limite : Internationale; repère d'arpentage
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Pipeline: oil, natural gas; control valve; multi-use; underground
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Mine; pit: sand, gravel, clay; quarry
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Airport/airfield: active, condition unknown; heliport
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Installation électrique; installation pétrolière ou gazière; éolienne

Tower: communication, radar antenna; radio telescope; fire; control
Tour : communication, antenne radar; radiotélescope; feu; contrôle

Domestic waste; liquid waste; industrial solid depot
Déchet domestique; déchet liquide; dépôt de solide industriel

Sportsplex; arena; community centre
Centre sportif; aréna; centre communautaire

Lookout; historic site; zoo
Belvédère; lieu historique; zoo

Golf course; campground; ruins
Terrain de golf; terrain de camping; ruines

Ski lift; sports track
Remonte-pente; piste de course

Building(s): building(s), religious; educational; cabin
Bâtiment(s) : bâtiment(s); religieux; d'enseignement; cabine

Hospital; medical centre; senior citizens home; lodging
Hôpital; centre médical; résidence pour personnes âgées; gîte

City hall; Parliament Building; municipal hall
Hôtel de ville; édifice du Parlement; salle municipale

Customs post; ranger /warden station; cemetery
Poste de douane; poste de garde forestier /poste de garde de parc; cimetière

Court house; penal institution
Palais de justice; établissement pénitentiaire

Fire station; police station; armoury
Caserne de pompiers; poste de police; manège militaire

Waterbody/shoreline; watercourse; disappearing stream
Plan d'eau/littoral; cours d'eau ou rive; cours d'eau disparaissant

Navigation light; ferry; crib or abandoned bridge pier
Feu de navigation; traversier; caisson ou pilier de pont abandonné

Coast guard station; seaplane base: active, condition unknown;marina
Station de la garde-côte; hydrobase : actif, condition inconnue; marina

Fish ladder; dam: small, large, carrying road
Échelle à poissons; barrage : petit, grand, portant une route

Dyke/seawall; boat ramp; wharf; pier or dock; ford; breakwater
Digue/mur de protection; rampe de chargement; quai; jetée; gué; brise-lames

Slip; drydock; ford; small islands; navigational beacon
Cale; cale sèche; gué; îlots; balise de navigation

Navigable canal; lock; ditch, conduit, irrigation canal; spring
Canal navigable; écluse; fossé, canalisation, canal d'irrigation; source

Reservoir; underground reservoir; fish pound
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Alluvium: dry river bed, sand in water, foreshore flats
Alluvion : lit de rivière à sec, sable dans l'eau, estrans
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Rapides; chutes (hauteur)

Rocky ledge; reef; rocks in water; exposed shipwreck
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Thema6c	map:	Liveability	in	Sydney	

In	2016,	the	Sydney	Morning	Herald	
commissioned	a	survey	of	liveability	
in	Sydney.	The	study	used	a	range	of	
indicators	to	idenFfy	the	most	(and	
least)	liveable	suburbs	in	the	city.	The	
indicators	used	included:		
	
•  access	to	employment	
•  availability	of	train,	bus,	light	rail	

and	ferry	services	
•  proximity	to	cultural	faciliFes	

such	as	libraries,	museums	and	
art	galleries	

•  the	level	of	traffic	congesFon	
•  closeness	to	schools,	shopping,	

cafes	and	restaurants	
•  amount	of	open	space,	tree	cover	
•  topography	and	harbour	and	

ocean	views	
•  crime	level	
•  broadband	coverage	
	



Thema6c	map	(2)	

Food	Security	Risk	Index,	2013		



Weather	maps	



Flowline	maps	



Choropleth	maps	

DistribuFon	of	selected	minority	
groups	in	the	USA	



Working	with	
topographic	maps	



Elements	of	maps	
Topographic	Map	of	Blue	Lake	

Scale	

Grid	

DirecFon	
indicator	

Title	

Legend	

Mt	Brown	
Lat.	36˚46’S	
Long.	148˚26’E	

LaFtude	and	
longitude	



Map	symbols		

NSW	Maps	

WA	maps	

Street	
directory	



Grid	and	area	references	(1)	
Grid	references		
You	can	locate	features	on	maps	by	using	a	six-
figure	grid	reference	(GR).	The	first	three	digits	
refer	to	the	easFngs	and	the	last	three	digits	refer	
to	the	northings.	Each	set	of	three	digits	is	
referred	to	as	a	coordinate.	The	first	two	digits	of	
each	coordinate	refer	to	the	easFngs	and	
northings	that	surround	the	map.	The	third	digit	
needed	to	complete	each	coordinate	is	obtained	
by	dividing	each	easFng	and	each	northing	into	
tenths.		
	

Area	references		
Features	such	as	a	small	lake,	quarry	or	village	are	
usually	located	by	means	of	a	four-figure	area	
reference	(AR).	To	find	the	AR	of	a	feature,	use	the	
coordinates	of	the	lower	le]-hand	corner	of	the	
grid	square	in	which	the	feature	is	located.	As	in	
grid	references,	easFngs	come	before	northings	in	
area	references.		
	

The	quarry	is	
located	in	AR	3265.		
	

Point	A	is	located	at	
GR	335638.		
	



Grid and area references (1) 



Grid	and	area	references	(2)	



Ac6vi6es:	
	
1.	What	is	the	scale	of	the	map?		
2.	What	is	the	contour	interval	used	on	the	
topographic	map	extract?	
	
Grid	reference	ques6ons	
3.	IdenFfy	the	feature	of	the	physical	environment	
located	at:	
a.		GR	132647	
b.		GR	155673	
c.	GR	133637	
d.	GR	286653	
	
4.	IdenFfy	the	feature	of	the	human	or	built	
environment	located	at:	
a.		GR	162644	
b.		GR	298655	
c.	GR	149653	
d.	GR	229732	
	
5.	What	is	the	grid	reference	of	Mount	Townsend?	

Area	reference	ques6ons	
	
6.	Name	the	type	of	physical	feature	found	in	
AR	1869?	
	
7.	Name	the	type	of	vegetaFon	found	in	AR	
2563?	
	
8.	Name	the	type	of	landuse	found	in	AR	2670?	
	
9.	What	creek	flows	into	the	Snowy	River	at	GR	
210710?	
	
10.	Name	the	tributary	that	joins	the	Thredbo	
River	at	AR	2966.	
	
	



La6tude	&	Longitude	

A	is	10°30´	N;	30°30´	E	
B	is	10°20´	N;	30°50´	E	
C	is	10°50´	N	30°20´	E	
D	is	10°10´	N	30°35´	E	
E	is	10°25´	N	30°14´	E	
F	is	10°50´	N	30°51´	E		
	



Direc6on	&	bearings	

Bearing	O–A:	65˚	



Finding	direc6on	

Determining	direcFon	using	the	sun	 Determining	direcFon	at	night	



Aspect	

Northern	Hemisphere	

North-west	
aspect	



Ac6vi6es:	
	
Direc6on	
	
11.	What	is	the	direcFon	of	the	CharloQe	Pass	ski	
resort	(GR	195670)	from	Guthega	ski	resort	(AR	
2372)?	
	
12.		In	what	direcFon	is	Spencers	Creek	flowing	in	
AR	2169?	
	
13.	What	is	the	bearing	of	Mount	Townsend	(AR	
1268)	from	Carruthers	Peak	(AR	1569)?		
	
Aspect	
	
14.	What	is	the	aspect	of	the	slope	in	AR	2060?	
	



Scale	
To	draw	a	map	of	any	part	of	the	Earth’s	surface,	
the	area	must	be	reduced	in	size,	or	scaled	down,	
so	that	it	can	fit	on	a	sheet	of	paper.	There	is,	
therefore,	a	direct	relaFonship	between	the	size	
of	features	on	a	map	and	their	actual	size	on	the	
ground.	In	other	words,	maps	are	actually	a	
scaled-	down	representaFon	of	part	of	the	
Earth’s	surface.	To	determine	how	large	the	real	
area	is,	it	is	always	necessary	for	the	map	to	
indicate	the	scale	at	which	it	has	been	drawn.		
Scale	is	expressed	as	the	raFo	of	distances	on	the	
map	to	distances	on	the	ground.		
	
Scale	can	be	expressed	in	three	ways:		
1.  As	a	statement	for	examples	‘1	cm	

represents	100	000	cm’	or	‘1	cm	represents	
1	km’.		

2.  As	a	raFo	or	representaFve	fracFon;	for	
example,	1:100	000	or		

						 								1	
	100	000		

	
3.	As	a	linear	scale.		
	



Measuring	distances	on	a	map	
Straight-line	distances	

Distances	along	a	curve	

Using	paper	Using	paper	

Using	dividers	 Using	dividers	
	



Density	&	Area	

7	per	square	kilometre	



Settlement 
patterns 



Ac6vi6es:	
	
Scale	
	
15.	EsFmate	the	straight-line	distance	between	the	
summit	of	Mount	Townsend	(AR	1268)	and	
Carruthers	Peak	(AR	1569).	
	
16.	EsFmate	the	distance	from	the	top	of	the	
Kosciuszko	Express	chair	li]	in	AR	1560	to	the	
summit	of	Mt	Kosciuszko	walking	track.	
	
17.	Calculate	the	Fme	it	would	take	to	walk	the	
track	between	the	top	of	the	Kosciuszko	Express	
chair	li]	and	the	summit	of	Mt	Kosciuszko	at	an	
average	speed	of	5km	per	hour.	
	
18.	What	is	the	length	of	Thredbo’s	Gunbarrel	
Express	chair	li]?	
	
Es6ma6ng	area	
	
19.	EsFmate	the	area	of	Blue	Lake.	
	
Density	
	
20.	What	is	the	density	of	buildings	in	AR	3065?	
	



Area of Blue Lake: 
Approx. 0.2km 



Showing	relief	on	topographic	maps	
Relief	is	a	term	geographers	use	to	describe	the	shape	of	the	land,	
including	its	height	above	sea	level	(asl)	and	the	steepness	of	its	
slopes.		
Because	maps	are	usually	drawn	on	flat	sheets	of	paper	it	has	been	
necessary	for	cartographers	(map	makers)	to	develop	ways	of	
showing	what	the	landscape	is	like.	These	techniques	include	the	use	
of	spot	heights,	shading,	colour	layering	and	contour	lines.		
	
Showing	relief	on	maps:	
	
•	Spot	heights:	A	spot	height	is	usually	shown	on	a	map	as	a	black	
dot	with	the	height	wriQen	next	to	it.	It	gives	the	exact	elevaFon	(or	
height)	above	sea	level	of	a	parFcular	locaFon	or	feature.		
	
•	Shading:	Map	shading	is	a	very	effecFve	method	of	highlighFng	
landform	features.	The	shading	makes	the	landform	features	‘stand	
out’	from	the	map,	creaFng	a	three-dimensional	effect.		
	
•	Colour	layering:	Some	cartographers	use	colour	layering	to	
disFnguish	between	different	elevaFons.		
	
•	Contour	lines:	The	most	effecFve	way	to	show	relief	on	a	map	
involves	the	use	of	contour	lines.	Contour	lines	join	places	of	equal	
height	above	sea	level.	Below	sea	level	the	lines	are	referred	to	as	
marine	contours	(or	bathytherms).	Being	able	to	interpret	contour	
lines	provides	geographers	with	informaFon	about	the:		
•	shape	of	the	land	
•	slope	of	the	land	
•	height	of	features	above	sea	level.		
	

Colour	layering	

Shading	



Contour	lines	











Drainage patterns 



Height of landform features (1) 



Height	of	landform	features		
A	

B	

C	

D	

	

U	

V	

W	

X	

Y	

128m	

133m	

<20m	

>80m<100m	

	

80m	

40m	

>20<40m	

>60<80m	

>60<80m	



Local relief 

Local relief is the variation in the 
height over a relatively small, defined 
area. It is determined by calculating 
the difference in height between the 
highest and lowest points in the area. 
 
Example: Calculate the local relief 
between points X and Y. 
 
150 m   –   50 m    =    100 m 
 
(highest   (Lowest       (Local relief) 
point: X)    Point) 
 
Note: Always ensure you include the 
appropriate unit of measurement with 
your answer. 
 





Ac6vi6es:	
	
Eleva6on	and	relief	
	
21.	EsFmate	the	height	of	the	following	landform	features:	
a.	Knob	Hill	(AR	2159)	
b.	Mount	Clark	(AR	1567)	
c.	Abbot	Peak	(AR	1267)	
d.	Blue	Lake	
	
22.	What	is	the	difference	in	elevaFon	of	Mount	Townsend	
(AR	1268)	and	Mount	Kosciuszko	(AR	1364)?	
	
23.	EsFmate	the	local	relief	experienced	on	a	traverse	from	
the	summit	of	Mount	Townsend	to	the	summit	of	AbboQ	
Peak?	





Drawing	cross-sec6ons	

Drawing	a	cross-secFon	involves	the	following	steps:		

1.  Place	the	straight	edge	of	a	sheet	of	paper	along	
a	line	joining	points	A	and	B.	Mark	points	A	and	B	
on	your	sheet	of	paper.	

2.  StarFng	from	point	A,	mark	the	posiFon	where	
the	edge	of	your	sheet	of	paper	cuts	each	
contour	line.	Write	the	value	of	each	contour	on	
your	sheet	of	paper.		

3.  Draw	the	horizontal	and	verFcal	axes	for	your	
cross-secFon.	The	length	of	the	horizontal	axis	
should	equal	the	length	of	the	line	A–B.	The	
verFcal	axis,	showing	the	height	of	the	land	
above	sea	level,	should	use	a	scale	appropriate	
to	your	needs.		

4.  Place	your	sheet	of	paper	along	the	horizontal	
axis	and	then	plot	the	contour	points	and	heights	
as	if	you	were	drawing	a	line	graph.		

5.  Join	the	dots	with	a	single	smooth,	curved	line	
and	then	shade	in	the	area	under	the	line	to	
highlight	the	relief.		





Ver6cal	exaggera6on	
When	a	cross-secFon	is	drawn	from	
a	topographic	map,	the	relief	(or	
shape)	of	the	land	is	o]en	
exaggerated	so	that	relaFvely	small	
variaFons	in	the	landscape	are	
clearly	visible.	To	accurately	
interpret	a	cross-	secFonal	profile	
we	need	to	determine	how	much	
exaggeraFon	has	occurred.	To	do	
this	we	measure	the	number	of	
Fmes	the	verFcal	scale	of	the	cross-
secFon	has	been	exaggerated	(or	
‘stretched’)	compared	with	the	
actual	shape.	We	call	this	
calculaFon	ver6cal	exaggera6on.		

The	formula	used	to	calculate	verFcal	
exaggeraFon	(VE)	is	shown	below.		
	
VE	=	VerFcal	scale	(VS)		
							Horizontal	scale	(HS)		
	
The	ver6cal	scale	is	the	scale	used	on	the	
verFcal	axis	of	the	cross-secFon.	The	
horizontal	scale	is	the	scale	of	the	map	from	
which	the	cross-secFon	was	drawn.	The	most	
common	error	students	make	is	not	
converFng	the	verFcal	and	horizontal	scales	
to	a	common	unit	of	measurement;	for	
example,	metres.	Answers	must	be	
expressed	as	a	single	number.	VerFcal	
exaggeraFon	has	no	units	of	measurement	
nor	is	it	expressed	as	a	fracFon.		
	
	



Vertical exaggeration (2) 
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Ac6vi6es:	
	
Cross-sec6ons	and	ver6cal	exaggera6on	
	
24.	Construct	the	cross-secFon	from	(GR	183632)	to	
the	summit	of	Knob	Hill	at	GR	211599.	
	
25.	Calculate	the	verFcal	exaggeraFon	of	the	cross-
secFon	you	have	constructed.	



Gradient	



Calculating gradient 
Example: Gradient of the slope 
between X and Y. 
 
Gradient = Vertical interval (rise) 

 Horizontal Distance (run) 
 

             70 m 
 =        4500 m 

 
 =        7 (numerator) 

                 450 (denominator) 
 

 = 1 in 64 or 1:64 
 
This means that for every 64m 
travelled in a horizontal direction. You 
go up 1 m. If you refer to the 
previous slide you will see that this is 
quite a gentle slope. The average 
person would be able to cycle up 
such a slope. 

Using	the	contour	lines	and	scale	on	a	
map,	it	is	possible	to	calculate	the	
average	gradient,	or	steepness,	of	a	
slope,	road	or	river.	The	gradient	is	
usually	expressed	as	a	fracFon	or	raFo.	It	
is	calculated	by	dividing	the	difference	in	
height	(or	verFcal	interval)	between	the	
two	points	by	the	horizontal	distance	
between	them.		
	
CalculaFng	the	gradient	between	two	
points	involves	the	two	following	steps.		

	
STEP	1		
Determine	the	two	pieces	of	informaFon	
required	to	complete	the	calculaFon.		
	
•  The	first	piece	of	informaFon	required	

is	the	difference	in	height	between	the	
two	points.	This	is	called	the	ver6cal	
interval,	or	rise.	Find	this	by	
subtracFng	the	lowest	point	from	the	
highest	point.		

	

•  The	second	piece	of	
informaFon	required	is	the	
horizontal	distance	between	
the	two	points.	This	is	
someFmes	referred	to	as	the	
run.	Find	this	by	measuring	
the	distance	between	the	two	
points	on	the	map	and	then	
using	the	scale	to	determine	
the	actual	distance.		

STEP	2		
To	calculate	the	gradient	of	a	slope	
use	the	following	formula.		
	
Gradient	=	VerFcal	interval	(rise)		

						Horizontal	distance	(run)		
	
Note:	Because	the	gradient	of	a	
slope	is	expressed	as	a	raFo,	the	
measurements	for	the	rise	
(numerator)	and	run	
(denominator)	must	be	in	the	same	
unit	of	measurement;	for	example,	
metres.		
	

	



Ac6vity	
	
Gradient	
	
26.	What	is	the	gradient	of	the	creek	between	GR	180618	
and	the	Thredbo	River	at	GR	189607?	
	





Intervisibility	(line	of	sight)	



Ac6vity	
	
Intervisibility	
	
27.	Is	Lake	Cootapatamba	(AR	1363)	visible	from	
the	summit	of	Mount	Townsend	(GR	1268)?	


