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1.
ENVIRONMENTS

Investigate role and
importance of
'natural’
environments

3.

ENVIRONMENTAL
MANAGEMENT

Investigate
environmental
management, different
worldviews, management
approaches of
Aboriginal and Torres
Strait Islander Peoples

SYLLAB v
C o

2.

ENVIRONMENTAL
CHANGE

Investigate human-
induced environmental
changes across range

of scales (local,
national, regional,

4.

INVESTIGATIVE
STUDY Select ONE
type of environment

in Australia to
compare with at least
ONE other country.




How do

environments

A A
nments ’

worldviews

-- foec‘r their

 attitudes to and

- useof

onments?
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GLOBAL

e.g. RAMSAR-list of all countries
REGIONAL

e.g. Wetlands of South Asia-Backwaters
Kerala, India

NATIONAL
e.g. Australia-65 RAMSAR wetlands

REGIONAL

e.g. Hunter Wetlands National
LOCAL

e.g. Warriewood
Wetlands-Fieldwork
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range of audiences
using a variety of
strategies

GE5-8: Student -
communicates i " ' )
geographical =3 4 .
information to a 4 _
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ENVIRONMENT TAUGHT K-9
TOO MUCH REPETITION!
SO MANY CHOICES!
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ENVIRONMENTS

Investigate role and
importance of
‘natural’
environments




Why is an
understanding of
environmental
processes and
interconnections

essential for
sustainable
management of
environments?
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GE5-2: Student
/ explains processes
and influences that
form and transform
places and

environments
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Landform
- eruption of volcanoes
hard stone eroded slowly and protected
underlying soft rock (tufa) from erosion
« column of soft tufa with a hard boulder perched
on top
Now popular tourist destination and
to be managed sustainably

Landform: volcanic plain over 1000masl. Soil-rich
tufa

Hydrosphere and Atmosphere: dry summers, cold
winters

Biodiversity: small flora (shrubs) and small fauna
(birds, lizards). Result of interactions between A, H
and L



Brisbane Seamounts
rise 3500 metres
above seafloor,
making them roughly
same height as Mt
Fuji.

across Earth c
hot-cola
* rainfores

. |
@rsus mariné: "
wetlands, cor

4. < 4 .

- -«
e, GEOGRAPHICAL TOOL: Undéersea technology

1™ R Activity:
L % How doseamount
p 2 environments
function?
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Littoral zone
Intertidal zone
Estuaries

K.elp forests

Coral reefs

Ccean banks
Continental shelf
Mentic zone

otraits

Felagic zone
Cceanic zone
Seamounts
Hydrc:rthermﬂl ven

Cold seeps

Demersal zone
RO, Benthic zone
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Activities:
* Where are these environments located?

* How were they formed (processes)?

« Compare the functioning of the two environments.



How do
environments
function?

PHYSICAL
PROCESSES
Erg (sand)

Reg (gravel)

Hamada (rocky
plateaus- mesa,
buttes)

Oasis

LOCATION
Mid latitude

Rain shadow
Coastal

Monsoon

Polar

Activities:
€% "\ In groups describe physical processes (e.g. weathering) that formed two desert environments.
@it Compare a polar desert with a coastal desert.
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* Quenches

http!//www.hawaiibusiness

.com/20-for-the-next-20-2017 -hawaiis-people-to-watch/6/




recreation, food,
aesthetic appreciation,
religious and spiritual

&

 values, improve human ¢ OXygen, wafer, energy — = ont economic
* wellbeing, medicine and " source, food webs | ' growth, industrial
creativity ~ products, energy, eco-
tourism

P \_Activities: Why do you need to understand the role and importance of natural environments?
List the role and importance of the natural environment to you, today!
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 Interconnections
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sustainable
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Activities: Describe the role and importance of clean water.
Draw a two column table illustrating the causes and consequences of polluted rivers on people,
places and environments in a developing country.
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Why is an
understanding of
environmental
processes and
Interconnections
essential for
sustainable
management of
environments?

Activities: List importance of wetlands to
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A Tourism & Recreation
~ W | reefs attract millions

U LRGSOl Medicine
derive more than half of their gross
. 3 e providing new
medical compounds and technology t
treat Jiseases. More than half of a

Coral Reef -

Koot Ecosystem Services

al reefs sustain the fish and shellfist
populations that provide protein for

nal product from coral reef
dustries

Coral reefs provide nearly $400 billion a year

to millions of people in economic goods and
ecosystem services.

Coastal Protection

fs act as natural
wave barriers that protect coastal
communities and beaches from

damage

Coral reefs act as homes and nurseries
for 25% of all marine life.

Though they cover less than 1% of the
ocean floor, coral reefs provide habitat for
250,000 known species, including more
than 4,000 species of fish and
700 species of coral.

pac TR - The coral polyps’ limestone
Many coral reef species ® B a9 skeletons build up over time,
have yet to be discovered. i it SO/ e forming the base of the
Scientists believe that more o > complex reef habitat

than 1 million species are 0%, v N .
associated with coral reefs. A%, 1 ’ e SO e picls
Y A i highest level of marine

. L) _ (il : = ﬁ < = : s S e, s b ,)..:/.. #

\ Activities: Why are coral reefs an ecosystem?
' Explain processes that cause coral bleaching and its impacts on coral reef ecosystems.
Why is an understanding of environmental processes important for sustainable management of coral reefs?

Coral Reefs

are created by many tiny
animals called coral polyps.

)
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Exp»l'al;n the role and impdh‘rarice of soil for food seéur‘i'ry

ivity:

 Act



ENVIRONMENTAL

reduce acid rain,

preserve aquatic
species and
biodiversity

-

® ®

SOCIAL

';‘ improve health,
" longer life ECONOMIC

expectanc : .
P Y tourism, decrease in

erosion of buildings,
decline in demand for
health services
- . s (healthier people)

; Activity: Research air pollution in China (causes and impacts). Present as a mind map.
& Compare air pollution in Sydney with Chinese city today (AQI)-include maps, statistics.




The coconut tree bears the coconut fruit, which is used for nutrition, fuel, and shelter. Its cultivation is

) Y. of the [P Fssmsmems
/ nkomabonto o SS\\""'natural’ environment as an
s e-Mind Map.
* Name four components of
the natural environment

M List and of
" forests and rivers
* Explain

of clean air,
fertile soil and coral reefs.
« In groups, refer to the
and discuss the
and of the
coconut tree as a short

—
—
- —
~——%
=
~

! r P Mercola.com
Infographic: http://mediafjifercola.com/assets/images/infograp c/coconut-uses.jp.g :



ALTERNATIVE TEACHING APPROACH

ENVIRONMENTAL
CHANGE

Investigate human-
induced environmental
changes across range

fg scales (local,
national, regional,
global)

ENVIRONMENTS

Investigate role and
importance of 'natural’
environments

ENVIRONMENTAL

MANAGEMENT : e T INVESTIGATIVE

Investigate
environmental
management, different
worldviews, management
approaches of Aboriginal
and Torres Strait
Islander Peoples

STUDY Select ONE type
of environment in
Australia to compare
with at least ONE other
country.

-%_\,, sust;miable use of env r'en_men‘ral

A.S'la Backwé ; ers. ef“l(er'ala India
Afrlca Okavandb Bofswana Africa
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http://www.see-change.org.au/wp:content/uploads/2014/ 12/Envi~1"onmenf_Projeétgjpg






1 billion
7.5 billion
9 billion
36 billion




THE ANTHROPOCENE

ocene defines Earth's most recent aeolodgic time period as beina human-influenced. or anthronooenic. based on overwhelmina alaobal

Activity: Refer to the following line graphs and explain how humans have changed
atmosphere, hydrosphere, lithosphere and biosphere. Include statistics (numeracy)
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Compare Mariana Trench with Mt

Everest

* Where are they located?

* How were they formed?

« Explain their unique environments

« Human fingerprint is found at both
locations. Explain this statement

« Explain why they should be managed
sustainably

Watch life in the Mariana Trench

Vi deOhﬂ'p://www.abc.net.au/news/2017—02- 14/earths-deep-ocean-mariana-and-
kermadec-trenches-highly-polluted/8260168




GE5-5: Student
assesses management
strategies for places
and environments for
their sustainability

Scale What is the How can EF

EF? be
reduced?

Global

National -
Australia

Country in
Asia, EU,
Africa

You

Explain reasons for differences

Is this sustainable?

What actions from local-global should
be taken to live sustainably? (Civics
and Citizenship)




What are the
causes and
consequences of
changein
environments
and how can
this change be
managed?

Impacts of human over-extraction of
groundwater on above environments

7% Coastal
areas-
5, Intrusion of
| saline

Reduction 5
- of waterIn_ 7% A
Y ms- 8

~{"and lakes .




What are the
causes and

consequences of

A pumper truck injects a
mix of sand, water and

chemicals into the well.

Water table Well

Hydraulic Fracturing

Hydraulic fracturing, or
*fracing.” involves the injection
of more than a million gallons
of water, sand and chemicals
at high pressure down and
across into horizontally drilled
wells as far as 10,000 feet
below the surface. The
pressurized mixture causes
the rock layer, in this case the
Marcellus Shale, to crack.
These fissures are held open
by the sand particles so that
natural gas from the shale can
flow up the well.

Well turns
horizontal

Marcellus Shale

fracturing-John-Ditchburn-.jpg

Natural gas flows out of well.

Recovered water is stored in open ‘
"™ pits, then taken to a treatment
: plant

F
\

1 Storage  Natural gas is piped
| tanks to market.

Y
|

Sand keeps
fissures open

Natural gas
flows from
fissures
into well

Mixture of
Well water, sand
and chemical

The shale Is fractured
by the pressure inside
the well.

Graphic by Al Granberg

PROVING: THAT (04l SEAM GAS [TINING USING HTDRAULIC

== FRACTURING DOESN'T HAVE AN IMPACT ON THE WATER TABLE

' Activity
What is fracking?
Where does fracking occur?
What are the adverse impacts of
fracking on the environment?
Explain different perspectives on
this controversial issue.
Discuss the message in the cartoon



http://stop-csg-illawarra.org/wp-content/uploads/2011/10/fracdiagram.jpg

What are the
causes and
consequences of
changein
environments
and how can
this change be
managed?

understanding of
environmental
processes and
Interconnections
essential for
sustainable
management of
environments

ot NREQUT
\‘.,\ Exvm\TATm,

" E(0\0GICAL

/
N

A AXT TR 258
LOMUG (ERaApres 8

TIME PEOPLE
VD To DumMP HERE
ALL THEIR WASTE!

GUNER (Gzsess
__SHACKS »

A\ Activity:
& Explain the causes and consequences of human-induced environment changes?
Suggest management strategies



Diversion
of rivers
for cotton

irrigation
shrunk Sea
by 75%
over last

50 years.

What are the
causes and

® this change be
managed?
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http://www.vox.com/2015/4/7/8352381/anthropocene-nasa-images
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Present invstigation using web 2.0 tools such as a Prezi

V o -% = https:/ .axicl.square pace.com/static/63bdd66be4b0817 13 3e



What are the
causes and

e
==, Activity:
=8 . Select and annotate 10 examples using visual literacy. Identify scale.
" What are the causes and consequences of these environmental changes?



il ?6' What is the relationship between
N s, industry and agriculture and the
> 1 -’ different types of water pollution

affecting cancer villages? .-
r

. r
How does cancer causing toxic waste
enter water bodies, soil and crops?

GE5-3: Student
analyses the effect
of interactions and
connections between
people, places and
environments

!T' Activity

« Complete (processes) .
questions ) 3 C i

 Investigate Why is an understanding of
causes and hat are The human-i ced environmental processes and
impacts of es C ghncer- villages? interconnections essential for TP/le
arsenic in water sustainable management of * © [
such as in environments? phet
Bangladesh.

« Answer the
outcomes 2 and

3 (see above).

Present research pollu’r{Mr‘s - What are the. futur
using web 2.0 environments? |mplemen1'a1'|orvo susTamabIe b ns

e : _ ol are ignored?. O




What are the
Groundwater levels in Kala Dera
(metres below ground)

Coca-Cola
plant opens

o Yy ‘ p. LAPM - 2000

D n ACTIV”’Y ' ‘. ' SOURCE: INDIA RESORCE CENTRE
Explaln cause-effect interactions é g. factories pollute rivers, decline in biodiversity and food security.
How have active citizens responded?

Debate whether Thes} changes to the environment are sustainable



rersand by B. Deutsch

JSN'T IT ARROGANT OF COKE T0
COME TO INPIA ANE USE UP OUR CLEAN
WATER, WHICH WE NEED FOR FARMING AND
PRINKING, JUST TO MAKE SOFT PRINKS ?

."‘..l W

11G1 UL | 1V bh‘] ile

MOSY Ui i LOES TO WASHING

CRATES FlD ¥ v’ IRY FLOORS. N rprorr pRINKING LATER 70

WE ol dsE RECYCLED
WALER, SUIT THAT WIOULON'T
MAKE THE FLOORS SPARKLE/

éﬂ;ﬁd.ﬁ.‘_}.-.-.-.r. r - . .i'::'r .

. &m- ([ s

CANT THEY JUST WATER THEIR £R02¢ LITH :‘" OKE

i

amptoons.com

ACTUALLY, LESS THAN A THIRP
OF THE WATER 16 EVEN USED
70 MAKE COKE PROPUCTS!

Y | KNOW! WHAT

YOU USE MY FAMILY'S
AN HONOR

WASH YOUR FLOORS?

-,
= -
- - -t
:'l‘l o
T T



https://www.indybay.org/uploads/2009/04/21/coca_cola_coke_india.gif
http://killercoke.org/img/content/latuffwell2015.jpg

INVESTIGATE W

PT 24,

‘gﬂobaf'

personal

O

4

3 What-isthe- What-1s-the-water- l o mmich ouater-

. water-footprint?9 footp; itll;'Of'ong is-required-to-grow-
cup oflatte coffec?y the-coffee-bean?"
\ )
Ho“"ca.n'“'e ' r \
reduce water ;m How much-water-
ﬁ onsumpftion’ ' 1srequired-to-
\ m ; produce-the milk?Y

What-about-the-

location?-If-coffee- Do-you-take-sugar?-

beans-are produced- | How-many-litres-

in-a-water poor- are required-to-

region-what-is-the- process-the-coffee- How much-water-
impact-on-the- and-grow the- 1s-used to-make the-
environment?Y sugar’¥ lid-and paper-cup?9

Productn Litres-of-watern
Grow-coffeed 142 8c
Brew-coffeel 0.052
Process-coffee-and-grow-sugarC | 7.6C
Produce-milkx 49 4o

Plastic-lid. -paper-cup-and-sleeve| §.12

0od ddgog g




causes and
consequences of

environments?

[ Capsule, packaging and
machines end-of-life (5.5%)

Cup production
and washing (28.0%)

I\ Coffee preparation

Machine production
and use (7.8%)

Coffee supply (19.9%) i

Capsule production
(13.3%)

I
Packaging production
3.6%)

Production centre
(4.5%)

Administration &
overheads (1.9%)

Distribution &
Logistics (4.6%)



What are the
causes and
consequences of
aange 1n

& Activity

Why is this
graphic a
contemporary
human-induced
environmental
issue?

How long does this
waste remain in
the environment?
What are the
causes and
impacts on people
and environments?
What strategies
should be
implemented for a
sustainable ocean
from personal to
global scale?

| —

Fishing Line
600 years

Glass Bottle
undetermined

ps://13Ttx5035jacw32yb7m4b6gev-wpengine.netdna-ssl.com/wn-content/uploads/2014/10/ocean-garbage-decomposition.jpg
(= S S Tha R S Esh | pot sa T S hoh = A



. o
Ory " . ~

45 ' A sk’ @e Processes (ocean gyres), cause-

" P W e st e o ek ¢
|- ~ ol A" consequences, transforms ocean
eyt g ' environments, urgent management

« In parts of the Great Pacific Garbage Patch, there are over
2 million pieces of plastic per square mile of ocean,

"2 %
\.h ~ //.\
- /g o While plastic is not biodegradable, it a

) is photodegradable. Sunlight breaks

+ Unable to distinguish g »
microplastics from food, % /‘_/) 5

imals starve t . H d
death, ther belles choked ¥ TRl ow do ocean environments

with plastic; others survive 7= "’, : °
s ol /W’TR\ function?
I &"“"m‘ What is an oceanic gyre?

= GRS : )
comanneue gt (j f s ="/ List 6 oceanic gyres.
N / { / . et Where does waste come from?
: | ho b
2 6

GREAT PACIFIC
GARBAGE P;\lﬂi% =

ST
)

it down into ever-smaller pieces

{
=
1

1 * These microplastics o ™~ I Wher‘e does was*e 90?
N, often absorb highly ¢ £ '
Sl / x off - ; b How does scale vary from local
/ ke DDT & PCB, "\[f, » Our oceans could
N " well be void of ife 1.0 gIObal?
within the next two
i Explain why clean-up of gyres
o stem this. ° ° °
tt is difficult?
Cruise ships dump 1 billion
tons of sewage into ocean

each year. What are the
consequences to people and
environments?



Why is an
understanding of
environmental
processes and
interconnections
essential for
sustainable
management of
environments?

Debris is closer than expected

New data confirms the rapid advance of the mass of debris from Japan, the tsunami that hit the islands on March 11.

Researchers at the University of Hawaii estimate that piles of potentially toxic debris — about 20 million
tons of it — are drifting towards Canada. In terms of area, the floating island in the Pacific is almost
equivalent to that of Quebec.
In April, Nikolai Maximenko, and his colleague January

What are the Hafner, developed a model to simulates the trajectory

causes and of the debris from Japan’s tsunami. The timeline shows
consequences of that debrls would hit the west coast in 2014
change in » ’

March 11 2011

¢ A9.0 magnitude earthquake hit
i Japan. Tons of debris were later found ;
i drifitng in the Pacific.

environments
and how can this
change be
managed?
Smaller and lighter objects could
reach the atoll (2,000 km northwest
of Hawaii) this winter.

Residents of Tofino,
! B.C. have noticed an
increase in debris of
Japanese origin
. washing up on their
shores this month,
West coast, mainly including personal

Oregon, Washington items such as a

i ; toothbrush and
t 25 2011 Debris was seen floating 3,200 km from Japan last ghdBrtehiGelunbia socks.

mont by the crew of a Russian ship, Pallada, in its journey from Honolulu to HAW All \
Vladivostok. The crew noted “We also sighted a TV set, fridge and a couple of d
other home appliances.” Later, on September 27: “We keep sighting every day : (U.S.A) !
things like wooden boards, plastic bottles, buoys from fishing nets (small and = - MAYBE SOONER?

hig ones), an object resembling wash basin, drums, boots, other wastes.” P> N\ New scientific models from the U.S.

5 - B National Oceanic and Atmospheric
"" 20 M“-I-ION TONS OF WASTE . = Administration haveheome ('j]ebriih
' LTS ~ S passing near or washing ashore the
(/} Like most marine waste, the vast majority of them sink or complete
ui heir course in the North Pacific. Y4 | Ha\n;auat?] Islands as ?larly és th('js
1-5% of the debris from the tsunami is expected / 2 g e as
to reach the shores of North Amerrca / Ve

Researchers estimate that debri Eread over an area of approxrmately
http://cnews.canoe.com/CNEWS/Canada/2011/ 12/29/Tsunam1Deb3?&Q@Ik]m mdd@QQ km wide. The mass moves at a speed of about 15 km / h. STS Pallada

Soh Ay



How do
environments
function?

What are the
causes and
consequences of
change in
environments
and how can this
change be
managed?
down into sm—;:;;epieces

Wh i 2 by sunlight and surf
y Is an r | Wastewaterand runoff action:

unders*anding of b carry microplastics into
environmental - . : . patorways-
processes and
interconnections
essential for
sustainable
management of
environments?

Marine plastics are often
mistaken for food.

Persistent,
bioaccumulative, and
toxic compounds in

P Bioaccumul jation

sorb to plastics. may be amplified by
2 plastics’shuttling

At the same time, . Bie poHutants into

constituents of the L marine organisms.

plastics themselves, such e

as additives, leach into Potential

the tissues of organisms plastic-mediated

that consume the bicaccumu lation

particles.

More research is needed
to learn how these
processes ultimately p
affect body burdens in

What are microbeads?

Processes-how can microbeads move from face back to face?
Discuss problem of microbeads to fish, birds and humans
Answer the three key inquiry questions




How do people’s
worldviews
affect their

attitudes to and

use of
nvironments?

ironmental






E5-4: Student
accounts for
perspectives of
people and
organisations on a
range of
geographical
issues

Human-centred

Humans are the most
important specias on
Earth.

Humans manage nature
1o meet their aver
iNCreasing neads.

Earth has unimited

supplies of resources and
if there are shortages
technology will find
substitutes.

Thers is almost unlimited

potential for economic
growth, which is good.
Succeass depends on
managing Earth for the
benefit of humans.

Profit maximisation takes
precedencs over losses
of Earth's natural capital.

Earth-centred

Thers is an intrinsic
value of all life forms.
Humans are part of
nature and depend
on it for survival.
Nature axists not
only for humans,

but for all species.
Resources are
limited and should
not be wasted.
Earth-sustaning
forms of economic
growth are
encouraged.
Human success
depends on lkaming
how nature sustans
itsel,




WORLDVIEW

ABORIGINAL AND TORRES
STRAIT ISLANDERS




Why is an

Ei;:;nf:#‘iiﬂ* understanding of £l h,
perspectives of 1\ S7UOnIIONE o a) , )
ergbicetong ona finterconnections Sfnvestigate-ecosystem scale:
ge":;';%; r:f:al essential for A g
g [ susainable Custodial management differs

nvironments?

with environments:
* Kakadu
* Uluru.and Kata Tjuta
N\ * Snowy River
‘  Great/Barrier Reef
\ Daintree Rainforest

Fleldwor'k

- Gibber EC
k- o Locﬂ .

. Indlgenous marine;res
and protected a
C en& h tucker
. Carbon offsets
(grasslands)




accounts for
perspectives of people
and organisations on a
range of geographical
issues

GE5-4: Student V’ ‘
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GE5-5: Student
assesses
management
strategies for
places and
environments for
their sustainability

- » Full employment == = TuSTE———
' + Fair wages — ® Social equity and justice P AT ek b ity
« Work security — o Health, education, housing, AR I 3 SEhA TR
= c c (LU .
S water, sanitation, energy, t Zero air, wa'rtf.r', soil po .u1'|on
2= *Reduce ecological footprint
= *Use renewable energy
=# *Recycle/reuse resources
 *Biosphere Reserves, Marine Parks

BN -Restoration-wetlands, coral reefs

— 4 “
n
-~

="+ Fair trade
B paee——— = transport
: = - Sg e Community involvement

=




Why is an
understanding of

environmental
processesand
Interconnections
essential for
sustainable
management of
gnvironments?

SINK

safe absorption (breakdown,
recycling or storage) of
wastes and pollution

GEOGRAPHICAL TOOL: diagram



Why is an
understanding of
envu‘onmental

. 8

' ..{‘ : R -~_‘\.‘ A\ L SAk - '-_..g.
...‘_.\_/ﬁ_: L N "t Brahm {
aranasi  QFarakka §arrag;e
\ AL (]
Spirituality 5 ':
| E

, *\ Activity- Ganges River, India

& - What are the consequences of human-induced environmental changes on

 Discuss implementation of management strategies at a variety of (local-Varanasi;
national-Nepal, India, Bangladesh; global organisations)?



sustainab e.
management of
environments?




| ORGANISATIONS I

| [




GE5-5: Student
assesses management
strategies for places
and environments for
their sustainability

~
~
~
NN

Fresh water

Water
ourfication / Waterregulation

& Waste : Recreation &k
treatment Ecotourism
Natural Hazard -
Disease :
‘ regulation ,
regulation S

Primary production

X main achvrhes" - NS
' idesharec ne 23 /unep-73- 638]pg"c‘ir 1444667
P activity. Include location, envmonmem‘a probfems anagethent sigafegies. Analyse

e

W¥iveness of management strategies e



GE5-5: Student
assesses
management
strategies for places
and environments
for their
sustainability
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S

oA

o INQUIRY QUESTIONS
What is biodiversity?
What are biodiversity hotspots?
What is biodiversity's role and importance in natural environments?
What are human-induced changes to biodiversity?
What are the effects of human-induced environmental changes on
sustainability of SSSS functions of the environment?
How can biodiversity be managed sustainably?

-

{ BREADTH:  DEPTH:
¥ Overview - Investigate biodiversity in

human a country or region and its

induced " management. Make

changes to comparisons (Asia-Australia)
1 biodiversity - Examine different

and worldviews e.g. Asia-palm

management oil developers versus

strategies indigenous population in

Indonesia.

Fieldwork:
transects,
quadrants
Civics and
citizenship:
action-
sustainable
management
strategies
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PRESERVING BIODIVERSITY
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Impacts-agriculture, fishing,

GE5-3: Student
analyses the effect
of interactions and

connections
between people,
places and
environments

SIGNS OF

HOPE
130,000
protected areas
13% land
2% oceans

—

—

APRLCAL TOOL: diagr
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A CENTURIY AGO

In 1933 commarcial
soed houses offered
huncreds of vare
bes 53 shown in thes
sargring al lan creps
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Why is an
understanding of
environmental
processes and
Interconnections
essential for
sustainable
management of
environments?

Deforestation
for palm oil-
endangered
Orangutan and
Sumatran tiger

-

Asia Pulp and Paper {(APP) is destroying the rainforests of
Sumatra to fuel toilet paper production. Since the company
started logging in Sumatra in 18984, APP has pulped 2 million ha
of forest. With only about 400 Sumatran tigers and fewer than
2800 Sumatran elephants left in the wild, this last remaining
natural habitat is critical to the survival of these species.




Why is an
understanding of
environmental
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Research implementation of management strategies to control numbers and their effectiveness




ROLE AND IMPORTANCE OF WHALES

and importance of
‘natural’
environments

N Feces, - : .
migration, . - o 2 WA _ZOé_plankton ¥
death 5 ~ (e.g., copepods)

Base of the euphotic zone
Biological pump Whale pump

_—- m m m - M -
Bottom fish

Benthic detritus T
Microbes

e e

least ten wialeSp i#ed as endangered.
lue whale depleted't 5 > |
The International Unio ns
(IUCN) placed fin whale on Red
- Species. T L

-




What are the
causes and
consequences of

changein
environments and
how can this
change be
managed?

Why is an
understanding of
environmental

processes and
Interconnections
essential for
sustainable
management of
environments?

Whales act as a
"distribution pump,"

transporting nutrients

like phosphorus from
ocean floor to
surface.

However ability been

reduced 75%

http://www.smh.com.au/environment/animals/decline-in-land-and-mar:
20151027-gkjlde.html?eid=socialn%3Afac-140mn0013-optim-nnn%3Anonpaid- 25062014 somal trafflc all organlcpost nnn-
smh-o&campaign_code=nocode&promote_channel=social_facebook

R

4

seabirds

marine mammals
340 million
reduced by 77%

SR PR

i

£ 8

anadromous fish
140 million
reduced by 96%

WHALES LEAVE LESS POO TO FERTILISE PLANET
: DECLINE IN LAND AND MARINE SPECIES

180, 000
reduced by 92%




Wh.aling—specia.l permit, .
illegal, Aboriginal,
commercial, pirate

Noise pollution - high- |
decibel military exercises
and oil exploration

Climate change - warmer
sea reduces food sources

Marine habia‘r
degradation (plastic bags,
garbage

Entanglement in fishing
lines and nets (by-catch)
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w
2
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I
=
Z
H
w
Z
H
—
O
w
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w
O
%)
W
%)
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O

Chemical contamination
(e.g. dumping of toxic and
nuclear waste in ocean)
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ENVIRONMENTAL
MANAGEMENT

Investigate
environmental
management,

different
worldviews,
management
approaches of
Aboriginal and
Torres Strait
Islander Peoples

DIFFERENT WORLDVIEWS

INDIGENOUS AUSTRALIANS PERSPECTIVE

TO EMPEROR OF JAPAN

We respectfully request to cease the slaughter of our sacred
spiritual totem - Mugga Mugga (whale)

Every living thing is here for a purpose, all elements, mankind,
flora, fauna, we are dependent on each other’s existence,
Aboriginal people of Australia, have known this since our ancestors
The Woppaburra language g e humpback whale is ‘Mugga
Mugga’, which is our 'Sacy fotem’, our sacred emblem -

it is our life-long §

envi
The beautiful songs
communicate, and

‘ sing songs of sorrow,

Each year, on the commencement of their migration journey
from the Antarctic tfo the Great Barrier Reef to breed, the
Woppaburra People of the Keppel Islands, rejoice and wait in
anticipation and celebrate in knowing that;their sacred spiritual
totem, Mugga Mugga, will soon be home for another year. They
hope and pray their Sacred Spiritual Totem, Mugga Mugga will
continue to have safe passage as they travel their annual

migratory journey.

It is a 'good omen’' that all elements of our mother earth are
continuing and there is 'balance’ in the life cycles of all living
things. We will always feel the ‘full fury’ of our Mother Earth,
as a global family - it is her warning, to stop and think, before
it's too late.

: CULTURAL DIFFERENCES

JAPANESE PERSEPCTIVE

- *Japanese small type
whaling' in Japanese
coastal seas should be
viewed as
'indigenous/aboriginal
subsistence whaling as
authorised by the IWC, in
USA, USSR and Denmark/

« Japan officially supports the
protection of endangered
whale species.

* Most whales they pursue, such
as minke whales, are not
endangered.

* Number of endangered
humpback whales they hunt
each year is sustainable.

_/

GEOGRAPHICAL TOOL: diagram




DEPTH STUDY
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AUMAN-INDUCED CLIMATE CHANGE

r

understanding of
environmental
processes and
Interconnections
essential for
sustainable
management of
environments?,

http://blogs.dickinson.edu/cop17durban/files/2011/09/global. warming.600.jpg
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CATASTROPHIC CLIMATE CHANGE WARNING FROM UN.

e ‘ ViVl ft(m
- NOTICE ¢ | TWEET |
Environmental
change
Distinguish
between
natural and
human induced
climate
change.
Examine
climate change
across a range
of scales using
geographical

Investigative
study
Study

impacts and
management
of human
induced
climate
change in
Australia and
at least one
another
country

L. -

2. Environmental manageme
Investigate environmental management, including
different worldviews and the management
approaches of Aboriginal and Torres Strait
Islander Peoples
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http://www.vox.com/2015/4/7/8352381/anthrop

Glacier £
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result of
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change
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https://climate.nasa.gov/images-of-change?id=591#591-older-thicker-arctic-sea-ice-declines
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4 GE5-3: Student
analyses the
effect of
interactions and
connections

What are the
causes and
onsequences of 4
changein

Indian Ocean
4 Bahrain
5 Comoros

32 Anguilla 40 Dominica 48 Puerto Rico
33 Antigua and Barbuda 41 Dominican Republic 49 St Kitts and Nevis

: vironments between people,
6 Maldives 34 Aruba 42 Grenada 50 St Lucia d how can erl:",‘i’:::m‘;':“frs
7 Mauritius 35 Bahamas 43 Guyana 51 St Vincent and the s change be
?
8 Seychelles 36 Barbados 44 Haiti Grenadines managed.

37 Belize 45 Jamaica 52 Suriname
38 British Virgin Islands 46 Montserrat 53 Trinidad and Tobago
39 Cuba 47 Netherlands Antilles 54 US Virgin Islands

9 Singapore
10 Timor-Leste

« Small Island
Developing States

 Vulnerable to

Pacific Ocean
11 American Samoa
12 Commonwealth of

Eastern Atlantic Ocean
1 Cape Verde

2 Guinea-Bissau

3 Sao Tomé and Principe

25 Samoa
26 Solomon Islands

17 French Polynesia
18 Guam

Northern Marianas
13 Cook Islands

14 Federated States of
Micronesia (FSM)

15 Fiji
16 Kiribati

19 Marshall Islands
20 Nauru

21 New Caledonia

22 Niue

23 Palau

24 Papua New Guinea

27 States of Micronesia
28 Tokelau Islands

29 Tuvalu

30 Tonga

31 Vanuatu




Why is an
understanding of
environmental
processes and

interconnections
naQ

GE5-7: Student
acquires and

processes
geographical

information by
selecting and using
appropriate and

relevant

geographical tools
\ for inqui:

analyses the
effect of
interactions and
connections
between people,
places and
environments

A changing coastine: this imape shows the Sahul
coastine 25 000 years ago whan the sea level was 135m lower
than 10day. The yallow ines show the present-cay coast ine

IPCC Migh Estimate « 38 cm

LUl

Ledle

e

[ u ¥ 2 0 % T Mere a9 o0
ey b S -

Sea leveal changas 100000 years ago untd 2014

5.8.3 Masig Island: highest tides now (left) and high-tide estimates for 2100 (right)



northern Africa

§ Cimate change coud decrease
muedran-led and semi-and
sysiems, particulary the length
of the growing period, such as
on the marging of the Sahel.

n Rainfal is bkedy lo ncrease in some parts
Eastern Africa, aocording 10 some projections)
Previously mafaria-free highland ansss n
Ethiopia, Kerya, Rwanda and Burundi could
perence modest changes 10 stable maka

by the 20605, with conditiors for fransmission
becoming highty suible by 2080, Confidence level

possble unoff decresses Ecosystem impacts, ncluding impacts on « High
i parts of Northern Alrica mountan biodiversity, could ocar. Decines ;
by 2080. ) in fisheries in some major Eastem African « Medium
lakess could ooour Low

InCreasad water stress and
E5-3: Student

analyses the
effect of
interactions and
connections
between people,
places and
environments

Projected changes

{7 Glacier melting

. Agnouttural changes

m isuch as milet, mam) {) Increase in temperature

W g Increase in precipitation

g
Westem and Central Africa u .
B Impacts on crops, under & range of scenaros

B Possible agricubural GDP losses ranging from
210 4 per cant with some model estimations.
1 Popuations of Westem Alrica ing in cosstal sattiements .
could be affected by projectad rise in sea levels and flooding.
§ Changes in coastal envirorments (such as mangroves and
coastyl degracistion) could have negative impacts on fishenies
and loursm.

Changes in ecasystem range
and species locatan

ne

T Decrease in precipitation

Changes in water avallablity

coupled fo dimte change L% Increase in precipitation extremes

Longer dry spells periods
Shorter dry spells periods
* More heatwaves

fooding in megacities Fewer frost days

Southern Africa

B Possible haghienad waler stress in some river basine. 4} Changes in heath posatty

Krkad 10 cimate Higher hurricane intensity

8 Southward expansion of the transmesion zone of
malares may liesly ocaur.,

§ By 2080, dune fiekds may bacome highly dynamic, from
northem South Africa 10 Angols and Zambia

1 Food saurity i ey 1o be further agravated by cimate
varabilty and change.

Note: The confidence levels are based on the statistically significant
levels of coincidence determined for the sign of change by a certain
number of models (at lsast B0% for high confidence, 50-80% for
medium confidence and less than 50% for low confidence)

Nota: Thas ase inccstions of Source: ECLAC, on the basis of information from

Curent and pradicted Impacts of climate change on Africa

on moceks et cumantly hee
sSeognsed Imliniong

Sourc Adeptad hom Bowp
and others 2007

National Institute of Spatial Research (INPE) of Brazil

Summary of climate change patterns projected for 2100 in South anc

erica and the Caribbean




" A . hat are the
NT Sy i3 erdert \Woausosand ‘
| g - ) . of interactions and consequences of
Kakadu National Park exposed 10 : ¥ Expacted decing in agnéuliural product be:;’;’;ff}';’{,‘;,e, ﬁnffi’f;;g;;ts
changed salinity as a resull of saa level - temperaturas, raducad rainfall and exirenmiERse f2c how can
. . g g g 11s change be
rise and saline ntrusion nto groundwater. Approx. decline in production Beaf managegd?

Current projections are that sea kwval By 2030 19% 12%
around Kakadu will risa by at lkeast 8 cm By 2050 J35% 17%

by 2020 and up to 30 em by 2030,
NSW
Large coastal populations may be at risk duea to sea kel

rse. Ina 1.1 m saa kevel rige scanark, up 1o 65300
L‘EJ’ residential buildings with a current value of up to
rl—‘l

WA l :
Rainfall in southwest WA has alraady j H_F/—’
reduced by around 15% sinca

the mid-1970s. By 2070 it &s predictad

the region will expenance B0% mora
droughl-monthe # current trends conlinue.

$20 hilkon may be at resk.

ACT

TAS Increasng lamparature and avaporalion 15 ikely 1o rass
Fishing industry and marine lifa tha risk of bushfires. Annual number of Says with very
S.A M]E‘I’Hhka o WanTier Oeaans hlgh ar exlrams lire lﬂﬂ.’]gl:'“l' up fram 23 1o 38 |"J'_'|' 2050,
[ha aconamc mpact of a holler and drer —watars ofl the east coasi of
chrmate on he walsr Supply inlrastructues lasmaria have ncreased by around — VIG
for Ackelaece s likely 10 ba sgrulicant by 1.5°C sinca the 19508, A risa of Snificant risk fo vulnerable natural ecosystems and
2070, The qualily of walar being delrered 3°C may resull in savare stress endangerad plant and animal specias. Species such as
fromm tha Murray=Darling Basin is also la Tasmanian salmaon, ona of tha mowntain pygmy pessum thal occupy habitats at the
expecied 10 dachng Sgnilcantly by 2080 Australia’s largast and most hghast elevations and in tha coldast emaronments will
dus to neng salnity kvals, valuable aguacultura industnas. hava nowhera 1o retraal 1o as tha climata warms.

Impacts of climate change across Australia (diagram); the Murray Hiver in drought (phaoto) Source: based on Tregsury data

PW.UD




COMPARE AUSTRALIA WITH BANGLADESH

Conse quences
" a be Mdisplaced in next 40 years.

<

Potential impact of sea-level rise on Bangladesh

The impacts of higher
temperatures, more variable

precipitation, more exireme Inereased climate change
weather events, and sea level will cause more intense

rise are already felt in floods, droughts, and A
Bangladesh and will continue storms =
1o intensify TOday o

Total population: 112 Million
Totalland area: 134,000 km’

Dme' (

S ,--fc.\,z

/’ Affects of N

\

climate v Crop yields are R
change on I predicted to fall by ) =
Low river flows Bangladesh / up to 30 per cent, =
and increased / . ; = = ¢
evaporation in the 4 creating a very h'gh — >

dry period will risk of hunger.

ot S,
reduce the amount // i
of fresh water that : - .
i6 available \
//\ Predicted temperature ) ooy

RN

\\\/

_ increase will cause the 1
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How do
people’s
worldviews
affect their
attitudes to

and use of

BUSINESS AS USUALL:
conumue without
changing our contribution
of greenhouse gases e.g.
use of fossils fuels
imstead of non-renewable
resources such as wind
and solar energy.

Countless household
items use standby

electricity or vampire

power, such as Plasma
TVs, cordless telephones
and security systems. The
average household
consumes 10% more
energy when goods are
on standby mode.

IITIGATION: change the way we
live and work to lessen the severity of
climate change such as: recvcling
waste to reduce methane: taking
public transport rather than a car,
using renewable energy. and growing
crops requiring less fertilisers which
adds nitrous oxides a greenhouse gas

into the atmosphere.

ACTION

DOING SOMETHING
ABOUT IT

ADAPTATION: societiecs make
themselves better able to cope with
an uncertain future.
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assesses
management
strategies for

places and
environments for
their

sustainabilit -
~ vulnerable sectors [ Anficipated adaptation |

Watelr

Health

Coastal

United Nations Framework Convention on Climate Change (UNFCC) adaption strategies for countries in
the Asia region Adapted http://unfccc.int/resource/docs/publications/impacts.pdf, page 31



http://unfccc.int/resource/docs/publications/impacts.pdf

E5-5: Student
assesses
management
strategies for
places and
environments for
their
sustainabilit;

From Air
plus Storage

(1) Ocean Iron Fertilization

® Carbon Dioxide Aemoval

Usuz Uses: Uses:

® 3jcfuel - ®Geothermal

- ; = Power Plant
T T s — : Sources: IPCC / Royal Society | More info: www.get2.cc/5e QD climatecentral.org

Explcun how geoengineering and use of renewable energy could help reduce global warming.




How do people’s
worldviews affect
their attitudes to and
use of environments?

GE5-4: Student
accounts for
perspectives of people
and organisations on a
range of geographical
issues

Person living in
Asian citics on low
lying coasts such as

Mumbai, India

‘Where will I go? *

Hotel owners

Ski resort in
Japan and a
seaside resort in
Thailand

‘What will
happen to my
business? What
will | do?’

Renewable
cnergy CEO

‘What can I do
fo improve
people’s future

lifestvie!

27

Leader of a developing country -Pakistan

‘We have a little carbon foolprinit per person

( are 80 times more likely to be affected by

a climate disaster from global warming, than

a developed country. How can developed

countries and global organisations help us

before it is too lare?’

Teader of a developed country m
Asia such as Singapore

‘We may be the main contributor to
the large carbon fooltprint but what

can we do now?

Fossil fuel energy CEO
of a coal mine in China

‘IHow can I reduce CO2

emissions?’

Environmental
groups

‘How can we
promole an
alternative green
lifestyle? °




GE5-4: Student
accounts for
perspectives of
people and
organisations on a
range of
geographical issues

@ Conald J. Trump 0 I L -

The concepl of global warming was crealed
by and for the Chinese in order lo make
U.5. manufacturing non-competitive

A
How will it impact on p

lo‘.@u I t"w

3
|

v”’

Critics fear Trump could roll back US environmental protection-Paris
reement?

ple, places and environments?

E Conald J, Trump

NBC News jusl called it the greal lregze -
coldest weather in years. |8 our country still
spending money on the GLOBAL
WARMING HOAX?




1. Acquire information
Idantify an issue
davelop geographical quaestions
to Investigate the asue
collact primary geographical data
(0.9. fieldwork, nterviews,
questionnaires)
gather geographical information
from secondary sources (e.g.
intemet, ournals, newspagpers)
record information

2. Process information

o avaluate data and miformation for
bias and relabiity
repregent Information in apprognate
forma such as maps, graphs,
statigtics, spatial technologies and
visual reprasentaton
ntarpret data and information
gathared
analvse fndngs and results
draw conclusions

3. Communicate information

¢ communicate resulls uging a variety
of stirategies
rafiact cn the investigation findings
proposge individual or collectve
actions
pradct expected oulcomes
where appropriate, lake action

4

INVESTIGATIVE
STUDY Select ONE
type of environment

in Australia to
compare with at
least ONE other
country.

GE5-5: Student
assesses
management
strategies for places
and environments for
their sustainability
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INVESTIGATIVE
STUDY Select ONE
type of environment

W Select ONE type of environment Fe
choice of 5 environments e
no specific environment- other
suggestions-wetlands, endorheic, arctic tundra, lakes
(Titicaca), grasslands (Maasai, Mongolians), built

environments-rural/regional Australia




&g Select

with

type of environment in

4.
INVESTIGATIVE

STUDY Select ONE
type of environment
in Australia to
compare with at
least ONE other
country.

Include: Asian country and management of Aboriginal and Torres Strait Islander

MARINE COASTS

‘NSW

‘USA

*Russia’s
Artic Coast

Bangladesh
delta

*Netherlands

*Singapore,
Mumbai,
Dubai

*Great
Barrier Reef

«Coral
Triangle-SE
Asia

*Raja Ampat

Islands-

West Papua,

Indonesia
*Red Sea
*Bermuda

INLAND
WATER

*Australian
river (local
area)

*Murray
Darling River

*Ord River

*Yellow River
China

*Mekong,
Vietham

Peoples

URBAN,

REGIONAL,

TOWNS

* Sydney
*ACT
*Sao Paulo
«Curitiba
*New York
«Shanghai
*Wagga,
Dubbo,
Armidale

WETLANDS

*Homebush
Bay, Sydney
*Kerala, India
*Sundarbans
Bangladesh

*Alpine
wetlands-
Kosciusko

*Hunter

wetlands
«Kakadu

ENDORHEIC-
INLAND
WATER

*Lake Eyre
*Lake George
Caspian Sea
*Aral sea
*Dead Sea
«Okavango
River
Lake Van

LAND

*Agriculture
*Urban
*Mining
*Industrial
«Settlements
*Issues: land

degradation,
salinity, soil
erosion
*Recreation
use- skiing




1 Satellite Lake Eyre- endorheic lake

INVESTIGATIVE
STUDY Select ONE
type of environment

http://www.asprg.adelaide.edu.au/LEBARGwww/LEBARGIII_proposal.html

in Australia to
compare with at
least ONE other
country.

Bodies of water that do not reach the ocean.
Compare Lake Eyre in Australia with an example o ., AL
in another country | R Warburton
b N Nle .
AR PHKalawerrinai

7/ i ¢ !

Antarctica Eurasian Africa

.:,’ ; .

e DonJaun e Caspian e Lake e Lake e Great
Pond sea Eyre Turkana Salt
e Lake e Aral Sea ¢ Lake e Qattara Lake
Vanda e Dead Sea George Depression e« Crater
Lake,

y  Activity:

Students investigate:

‘biophysical processes of selected environment
-causes, extent, consequences-environmental change
‘management of environmental change
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INVESTIGATIVE
STUDY Select
ONE type of
environment in
Australia to
compare with at
least ONE other

count

What are the cau
and consequences
changein
environments a
how can this cha
be managed?

GE5-5: Student
assesses
management
strategies for places

and environments
for their
sustainability

LDestructive fishing practices: CT
Cwverfishing, cyanide fishing, blast fishing,
lsanging on reefs with sticks (muro-ami)
Lost or discarded fishing nets (ghost nets)
snag on reefs and strangle fish, sea turtles
and marine mammals

Coral mining: CT
Used for cement, souvenirs and building

Ocean acidification: CT and BBR
Excessive CO; results in an increase in
acid levels and death of species

N
Sedimentation: CT and GBR
Sediment from cleared land smothers coral
and deprives it of light required to survive

El Nino: CT and GBR

In 2010 El Nino caused coral bleaching
and death of coral as a result of increased
water temperature

Coastal development:

CT and GBR

Population moves to coastal cities
and development of tourist sites

—

Water pollution: CT and GBR

Pesticides and fertilieers from farms travels to
reefs and kills species

Oil spills from passing ships

Dumped garbage blocks sunlight coral requires
to survive

Natural disasters: CT and GBR
Cyclones and tsunamis destroy coral reefs
L ——
Ballast discharge: CT

Transfers algal blooms and coral pathogens to
coral waters in other countries

Careless tourism: CT and GBR
Trampling coral, sewage disposal, boat anchors
cut coral

Algal blooms: CT and GBR

Runoff of fertilisers from farming and sewage
onto reefs reduces photosynthesis

Viruses: CT and GBR
Infect organisma ranging from bacteria to whales
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INVESTIGATIVE
STUDY Select
ONE type of
environment in
Australia to
compare with at
least ONE other
country

/)

BRi0S -360 DEGREES!
sk on different
I@es and management




* Free resources

AREENBIEASIASEDUCATION
EACHERS’ ASSOCIATION

’ '

* Asia news four times a year-linked to NSW syllabuses

* Four journals a year-over 100 pages per journal
« Updated articles linked to NSW Geography syllabus on
this topic such as:

+ Sustainability

 Climate change

* Air pollution

+ Coca cola in India

« Water pollution and scarcity

* Dead and lifeless oceans

* Palm oil

« World view on whaling

GLOBAL BEAUTY INY
Climb or not climb Mt Everest
Shark fin soup

« Child labour in India's mica mines \r Susan Blis

Cancer villages in China




GE5-5: Student
assesses

management
strategies for placg
and environmentsgoE
their sustainabj ,'/ L

For the next 10 years
Water crises & 39.8%
Failure of climate-change mitigation and adaptation 4 36.7%
= e
: Extreme weather events & 26.5%
\ Food crises * 25.2% -
;.
o - ) > 4
- Profound social instabilty & 233% *
2 % 0% 0% 0% 0%  S0%  60% :
) ’ . \- --, S > w g - - = ), r _
)’ - qs by N glateg®aptation 1S Key§Lo aﬁaging-intérconnected-globa ifks/
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What are the causes —
and consequences of
changein
environments and how
can this change be

managed?

-

As informedicitiZens;
y p 4 » \
s have @

GE5-5: Student

assesses management h

strategies for places
and environments for
their sustainability
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WE FINMALLY
HAVE A BINDING
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