What are Natural Hazards? Effects of Tectonic Hazards Comparing Earthquakes — Nepal (LIC) an (G1[9]

k Nepal. April 2015. Magnitude 7.8.

Natural hazards are physical events such as earthquakes and
volcanoes that have the potential to do damage to humans
and property. Hazards include tectonic hazards, tropical

storms and forest fires. Primary - Earthquakes

- Property and buildings destroyed.
- People injured or killed.

What affects hazard risk?

Primary effects happen immediately. Secondary effects happen as a result of the
primary effects and are therefore often later.

Secondary - Earthquakes

- Business reduced as money spent
repairing property.

9000 deaths

Population growth
Global climate change
Deforestation
Wealth - LICs are
particularly at risk as
they do not have the
money to protect
themselves

Structure of the Earth

The earth has 4 layers

The core (divided into inner
and outer), mantle and
crust.

The crust is split into major
sections called tectonic
plates.

There are 2 types of crust:
Oceanic (thin and younger
but dense) and Continental

Plates either move towards
each other (destructive
margin) away from each
other (constructive) or past
each other (conservative).

Constructive margin

(old and thicker but less
dense).
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These plates move due to
convection currents in the
mantle and, where they

I

- Ports, roads, railways
- Pipes (water and gas)
cables broken.

Primary - Volcanoes

- Property and farm land destroyed.

- People and animals killed or injured.
- Air travel halted due to volcanic ash.
- Water supplies contaminated.

- Issue warnings if possible.

- Rescue teams search
- Treat injured.

- Provide food and shelter, food and

drink.
- Recover bodies.
- Extinguish fires.

damaged.
and electricity

- Blocked transport hinders emergency
services.

- Broken gas pipes cause fire.

- Broken water pipes lead to a lack of
fresh water.

Secondary - Volcanoes

- Economy slows down. Emergency
services struggle to arrive.

- Possible flooding if ice melts Tourism
can increase as people come to watch.
- Ash breaks down leading to fertile
farm land.

Responses to Tectonic Hazards

Immediate (short term)

Long-term

- Repair and re-build properties and
infrastructure.

- Improve building regulations

- Restore utilities.

- Resettle locals elsewhere.

- Develop opportunities for recovery of
economy.

- Install monitoring technology.

for survivors.

23000 injured

Over 500,000 homes destroyed
Historic buildings including
Dharahara Tower fell

26 hospitals and 50% of schools destroyed

Avalanche on Mount Everest killing 19 people.
Loss of income from tourism (which was 8.9% of

Nepal’s GDP).

Rice seed stored in homes was ruined as homes

collapsed. This caused food shortages.

Nepal requested international help.
UK’s DEC raised $126 million.
Red Cross- tents for 225,000 people.

UN and WHO distributed medical supplies to the

worst districts.

Facebook launched a safety feature so people

could indicate they were safe.

Rebuilding.

World Heritage Sites reopen June 2015.

Longer climbing season.

Immediate Responses

meet, tectonic activity

(volcanoes and earthquakes)
occeurs..
Destructive margin

Conservative margin
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The Challenge of Natural Hazards

Earthquakes and Volcanoes

Volcanoes

- Constructive margins — Hot
magma rises between the
plates e.g. Iceland. Forms
Shield volcanoes.

- Destructive margins — an
oceanic plate subducts
under a continental plate.
Friction causes oceanic plate
to melt and pressure forces
magma up to form
composite volcanoes e.g.
the west coast of South
America.

Earthquakes

- Constructive margins —
usually small earthquakes as
plates pull apart.

- Destructive margins —
violent earthquakes as
pressure builds and is then
released.

- Conservative margins —
plates slide past each other.
They catch and then as
pressure builds it is released
e.g. San Andreas fault.

Distribution of

Along plate boundaries.

tectonic activity On the edge of continents.
Around the edge of the Pacific.
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Monitoring

Seismometers measure

Volcanoes give off gases.

Protection

Reinforced buildings and

Reducing the impact of tectonic hazards

Prediction

By observing monitoring
data, this can allow
evacuation before event.

Planning

Avoid building in at risk
areas.
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rriding plate

making building
foundations that absorb
movement.
Automatic shut offs for
gas and electricity.

Training for emergency
services and planned
evacuation routes and
drills.

Sendai, Japan March 2011.
Magnitude 7.3.

Primary Effects

Few deaths from EQ
Minor damage to buildings, roads and
infrastructure

Secondary Effects

Triggered a 10 metre high tsunami.

Sea wall dropped, allowing the tsunami wave to
flow 10 miles inland.

15,000+ people killed by tsnuami

300,000 buildings destroyed

Emergency aid such as food, medicine and
water flown into most effected regions.
Nuclear powerplant shut down amid fears of
radioactive leak from sea water contmaination

Long term responses
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Continue to monitor.
Continue to prepare.
Continue to have building regulations.

Global atmospher; ulation

At the equator, the sun’s rays are most concentrated. This means it is
hotter. This one fact causes global atmospheric circulation at
different latitudes.

High pressure
Descending air
90N

Ajp2941p 3jenbyriea ayy wouy syieap may A1ap "paldayd Aj4anas sem JJH ayi 0s pue Joy asedasd

Surface Wind Bands

Low pressure
Rising air

latitudes
/ Northeast ln\d:%/

Doldrums

\\ Southeast trmﬁ
Horse

High Dressure

Descending a!r(\ Tatitudes

High Dressura
avr

Low Dr&ssurs
Rising avr

50°5

Rising air T
’Hmh pressure
Descending air
Adpted rom Ducury, A4 .00 s 8.ty dn kot to e Yord'sGoers, /e
Capariaht © 1994 W, C. Brown Publishers. Dubuaue. lowa.

High pressure = dry

Low pressure = wet

As the air heats it rises — causing low pressure. As it cools, it sinks,
causing high pressure. Winds move from high pressure to low
pressure. They curve because of the Coriolis effect (the turning of the
Earth)



Primary effects happen immediately. Secondary effects happen as a result of the primary
effects and are therefore often later.

Nepal. April 2015. Magnitude ..,
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Sendai, Japan March 2011. Magnitude 7.3.

Primary Effects

Primary - Earthquakes

- Property and buildings destroyed.

- People injured or killed.

- Ports, roads, railways damaged.

- Pipes (water and gas) and electricity
cables broken.

Primary - Volcanoes

- Property and farm land destroyed.

- People and animals killed or injured.
- Air travel halted due to volcanic ash.
- Water supplies contaminated.

Secondary - Earthquakes

- Business reduced as money spent repairing
property.

- Blocked transport hinders emergency
services.

- Broken gas pipes cause fire.

- Broken water pipes lead to a lack of fresh
water.

Secondary - Volcanoes

- Economy slows down. Emergency services
struggle to arrive.

- Possible flooding if ice melts Tourism can
increase as people come to watch.

- Ash breaks down leading to fertile farm
land.

Usually LICs suffer more than HICs from natural

9000 deaths

23000 injured

Over 500,000 homes destroyed

Historic buildings including

Dharahara Tower fell

26 hospitals and 50% of schools destroyed

Few deaths from EQ
Minor damage to buildings, roads and infrastructure

Secondary Effects

Avalanche on Mount Everest killing 19 people.

Loss of income from tourism (which was 8.9% of Nepal’s
GDP).

Rice seed stored in homes was ruined as homes collapsed.
This caused food shortages.

Triggered a 10 metre high tsunami.

Sea wall dropped, allowing the tsunami wave to flow 10
miles inland.

15,000+ people killed by tsnuami

300,000 buildings destroyed

Immediate Responses

Nepal requested international help.

UK’s DEC raised $126 million.

Red Cross- tents for 225,000 people.

UN and WHO distributed medical supplies to the worst
districts.

Facebook launched a safety feature so people could indicate
they were safe.

Emergency aid such as food, medicine and water flown
into most effected regions.

Nuclear powerplant shut down amid fears of radioactive
leak from sea water contmaination

Along plate boundaries.
On the edge of continents.
Around the edge of the Pacific.

disasters because they are not as prepared and
struggle to react effectively. However, a secondary
effect of a tsunami is very difficult to prepare for

Long term responses

and so the HIC was severely effected. Very few
deaths from the earthquale directly
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Rebuilding.
World Heritage Sites reopen June 2015.
Longer climbing season.

Continue to monitor.
Continue to prepare.
Continue to have building regulations.
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Monitoring

Seismometers measure earth
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Reinforced buildings and making
building foundations that absorb
movement.

Automatic shut offs for gas and

O earthquake activity

Arcs in the “Ring of Fire” err ﬁr a plat

Convergent C

electricity.

Prediction

By observing monitoring data, this
can allow evacuation before event.

Planning

Avoid building in at risk areas.
Training for emergency services
and planned evacuation routes
and drills.

Immediate (short term)

- Issue warnings if possible.
- Rescue teams search for
survivors.
- Treat injured.
- Provide food and shelter, food
and
drink.
- Recover bodies.
- Extinguish fires.

Long-term

- Repair and re-build properties
and infrastructure.

- Improve building regulations
- Restore utilities.

- Resettle locals elsewhere.

- Develop opportunities for
recovery of economy.

- Install monitoring technology.



Typhoon Haiyan, Philippines, November 2013 Extreme Weather UK 4*"-5th December 2015 — Storm Desmond

Occur in low latitudes between 5° and 30° : ¢ 4 ¢ v The 4th named storm of the winter of 2015-16. Particularly effected Cumbyia.
north and south of the equator (in the tropics). Pl [E e SIEEEEEL (B 341.4 mm of rainfall recorded in 24 hrs ‘

Ocean temperature needs to be above 27° C. At least 6340 killed $1.5 Billion of damage Social Effects

Happen between summer and autumn. 314 km/hr wind speeds. Water supply polluted 3 deaths. “
19000 homes flooded across Northern England.

5m Storm Surge 1.9 million homeless, 6 TR EE eines i 5 ouer auis,
90% buildings in Tacloban million displaced More than 40 schools in Cumbria were closed. Appointments in many
g p
destroyed Public Order — Looting hospitals in Cumbria were cancelled as hospitals had no mains electricity.
Habitats & Crops destroyed  Airports unusable for Economic Effects £
supplies Caused £500 million damage in Cumbria.

Sequence of a Tropical Storm 70-80% of New Orleans UN appeal raised $788 Environmental impacts

1. Airis heated above warm tropical oceans. evacuated before hurricane million. Large amounts of soil were washed into the rivers, with millions of tonnes of

2. Air rises under low pressure conditions. reached land. Another $500 million from silt transported by rivers and deposited on floodplains

5 Srong winds formas ising air draws nmore 3@ f emergency declared _ other governments ersgementsseges

i i i i i in Louisiana and Mississippi. = Some houses rebuilt on stilts.
air and moisture causing torrential rain. pp Met Office issued weather warning

. Landslides and flooding closed some main roads and many bridges were
Immediate Responses Long'term R95p°nses damaged causing extra transport costs for businesses.
The rail route between England and Scotland was closed due to flooding.
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4. Air spins due to Coriolis effect around a calm Emergency shelters set upin Some areas zoned as no Environmentiagencyiizstedilood warning
eye of the storm. public buildings. build areas. Soldiers took supplies to remote areas in the
5. Cold air sinks in the eye so it is clear and dry. UK and US send navy ships. Improved warning Lake District.
. 6. Heat is given off as it cools powering the o - : The government gave £50 million to repair
7 . g P g Charities provided shelter, systems pu damage in Cumbria and Lancashire,
v 7. 0 ) ting land. it | f heat and food and medical supplies. place. The Cumbria Flood Recovery Fund 2015
C : n ,nlee ng Ian » 1L foses source of heat an helped families who had little insurance .
O moisture so loses power.
(o]0] a ~Q q q
5 Prediction Planning Protection Extreme weather in the UK
O o i — E'”"""”:")“' Rain — can cause flooding damaging homes and business.
oTy) '~ \% k ‘"“m“f-”*-’:m" o ] L } Snow & Ice — causes injuries and disruption to schools and business.
8 pi—_— = Monitoring Avoid building Reinforced Destroys farm crops.
= oz oz wind patterns in high risk buildings and Hail — causes damage to property and crops.
% Il h i k Drought — limited water supply can damage crops.
c allows path to areas stilts to make Wind — damage to property and damage to trees potentially leading to
N~ be predicted. Emergency safe injury.
Use of drills Flood defences Thunderstorms — lightening can cause fires or even death.

Heat waves — causes breathing difficulties and can disrupt travel.

Climate change will affect tropical storms too. satellites to Evacuation eg levees and UK weather is getti . due to climate ch
Warmer oceans will lead to more intense . weather is getting more extreme due to climate change.
TG [ G s T T T T monitor path routes sea walls Temperatures are more extreme and rain is more frequent and

to allow Replanting intense leading to more flooding events. Since 1980 average
evacuation Mangroves temperature has increased 1 degree and winter rainfall has increased.

ones.
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Waves are formed by wind blowing over the sea. The size of wave is
determined by the strength of the wind, the duration of the wind and
the distance the wind blows over (fetch).

‘constructive (Nat) waves

Constructive waves are low with
long wavelengths. The swash is
stronger than the backwash. They
build beaches

Destructive waves are higher
with shorter wavelengths. The
backwash is stronger than the
swash eroding the coast.

Weathering is the decomposition or disintegration of rock in its original
place (erosion involves moving rock)

Chemical Mechanical

Freeze thaw.

DY@ B

Salt weathering —salt in sea
water expands to form cracks.

e Carbonation. Carbon dioxide .
dissolved in rainwater forms a
weak acid. Reacts with
limestone and chalk to form a
solution

e Hydrolysis — acidic rainwater .
reacts with minerals in granite

e Oxidation —oxygen in rain
reacts with iron
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8 Mass Movement
C Mass movement is the movement of material downslope under the
© influence of gravity. It is the falling, sliding or flowing of rock, sediment or
ED soil most often along a slip plane (line of weakness). Different types of
o mass movement can include rockfall, landslides and rotational slumping.
Q Rockfall Landslide Slumping
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Occurs on a curved
surface lubricated by
water

Individual fragments
of rock fall off cliff
usually due to freeze
thaw

Rocks fall in a linear
fashion along fault
lines

Erosion is the removal of material and sculpting of landforms

Coastal erosion

Hydraulic pressure

Wave-cut platform

\ Abrasion

Corrosion/solution

"‘"THOW waves erode the coast

Deposition: Sediment dropped by the waves. Creates
beach. The beach is made of material transported by
longshore drift.

Unit 1 AQAZ

UK Physical Landscapes -
Coasts

Coastal Transportation

Direction of

SWASH i longshore drift

Shoreline !

The shape of the coast is determined by geology. Hard rocks (chalk,
granite) erode slowly. Clay and sandstone are softer and erode faster

Hard rocks will form headlands and erode slowly.
Soft rocks will form bays and erode quickly

Coastal Processes Coastal Erosion Landforms of erosion

Wave cut platforms Caves, arches and stacks
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Arch

Crack
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Wave-cut notch

Stage 1 Stage 2
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High tide
Low tide

wavé<utnotch  Rocky wave-cut

platform

Landforms of deposition

Sand dunes

Forest

*Shrub > Dune

Bare

Ray Chai
Spits
The Formation of a Spit
N
+ Salt marsh created
behind spit in low
energy zone

Py

ey
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Strategy

Sea wall — concrete structure at
top of beach acts as a barrier to
sea

Rock Armour - large boulders
at foot of cliff to reduce force of
waves

Gabions — wire cages filled with
rocks. Permeable so improve
cliff drainage

Groynes — wooden or stone
fences built at right angles to
coast to stop longshore drift

Beach nourishment /
reprofiling. Adding sand to a
beach or changing its shape eg
high ridges
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Dune Regeneration

Doing nothing. Allow sea to
move into area

Knowledge Organiser

Hard Engineering
Benefits

* Veffective
* Can develop top for walking,
stalls etc

* Relatively effective at reducing
force of waves
* Relatively cheap

*  Flexible
e Cheaper £50 000 / 100 metres
*  Quick to construct

* Create wider beaches
e Cheap

e Looks natural
* Creates amenity for tourism
e Cheap

e Considered natural
* Creates area for picnics etc
* May increase biodiversity

Managed Retreat

* Long term solution with low
maintenance

e Anatural buffer

*  New ecosystem created

* Biodiversity improves, eg bird
watching

Coastal Management Strategies

Costs

£5000 - £10000 / metre
V expensive
Ugly

£2000 000/ 100 metres
Ugly
Can be dangerous to public

Not attractive
Cages can break
Need replacing every 10 years

Starve beaches further down
the coast making them
narrower and so more likely to
erode

Need some maintenance

£50 000/ 100 metres but can
vary

Needs constant maintenance
Less effective than hard
engineering

£2000 per 100 metres. Time
consuming to plant and
maintain

Easily damaged by storms
Not particularly effective.

Low value land is lost to
sea

Local people have to move
so need to be
compensated

Some ecosystems may be
lost

Coastal Mana example - Holderness

The Holderness Coastline: Coastal Erosion and Defence

Holdemness
coastline

=

‘and clay deposit
period - it is very easily eroded.

Jor soft material called BOULDER CLAY (sand
ted during the last glacial

What is the problem?

Erosion is causing cliffs to colla
boulder clay

pse. Cliffs are made of soft, easily eroded

Prevailing winds mean material is moved south through LSD
About 1.8m of land is lost each year. Farms and businesses are

threatened

e Over 11km of coast is managed suing hard engineering to protect the

towns of Hornsea, Withernsea

and Mappleton as well as roads and the

gas terminal at Easington that supplies 25% of the UIK’s gas and is right

on the cliff.
Management strategies

¢ Rock armour used. 450 m of
coast line protected by 61 000
tonnes of rocks at a coast of
£2million.

¢ Rocks absorb the power of the
waves

e 2rock groynes trap sand and
create a beach to protect the
cliffs

* Hornsea has a sea wall and
some groynes and at
Withernsea there is a sea wall,
groynes and rock armour

Problems

* Mappleton is protected but
groynes prevent sediment
moving south leading to
increased erosion south of
Mappleton

* Farmsand a caravan park have
been lost south of Mappleton

* The Lifeguard station at Great
Cowden is under threat as the
spit does not get sediment

*  Spurn Head spit is being
washed away

*  Protecting the gas terminal at
Easington cost £6.6 million
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Lower course (deposition)

Rivers and river valleys River Landforms

Long and cross profiles on a TYPICAL river Upper course (erosion) ) elre food
UPPER E MIDDLE | LOWER
VALLEY E REACHES i REACHES X - Flood-stage water le:el’
croms profies , i 3 Interlocking sp_urs water . {5 During oo
i i ﬂows around ﬂngers Of Levees - Ralsed banks formed Thickest and coarsest :hin lnddﬁne sediments.
i | i o i i leposited over outer
— S Vel o U crametiscesperand | harder rzck. Vert|c:| | after a river floods sadogeis Gt oo
et v & wider | Channelis atits widestand erosion deepens the valle! ot
o o L‘:’E;i;:’:i‘m“ Fine material deposited (0 Afeer many floods %
o P E Suspensmr;isme | Large amount of Ioad but the !
2 SIS e g po—
I_ 3 v shapedalleys | Load becomes smaller i
(. 2 3 i and less angular !
© 32 | Waterfalls —a step in the Hard rook 4 ‘
T 2100 ; | long profile, usually over a S ‘
o I teep, gorge-like valleys . . ™
s 9 . fault. Water flows over hard Floodplains — wide areas of
| g’ rock. A plunge pool forms at s o et oo flat land — often good form
(7} £-100 : the bottom due to hydraulic = farming
g Source Increasing distance downstream Mouth erosion. Floodplain
$ Gorges — as a waterfall
(&) retreats the cap rock . ) kot
(@) Fluvial Processes collapses and the process Estuaries — Where the river
S starts again forming a steep meets the salt water of the
o Erosion sided gorge sea. Salt marshes are
[ common.
G>) Term Definition Middle Course (erosion and deposition)
e~ " N
(a's Hydraulic action Flowing water erodes the bed and banks. Meanders — bends in the b ‘
- Found at waterfalls and meanders river. Where water flows Meander Formation Storm Hydrograph
S . ) . ) fastest erosion happens on oo
(o)) Abrasion S:craplng of rivers bed by particles of rock — the outside curve. On the g .
(%) like sandpaper L . E Peak Discharge
o— inside curve, water is £lso |
i+ (]
% Attrition Rounding and smoothing of rock as they rup ~ SIOWer so deposition occurs > i
. = an IsCharge
00 against each other forming a slip off slope g L ull discharg
o _—
O Solution Dissolving of soluble chemicals esp. L ) Falling limb
limestone 30
Q Oxbow Lakes Where the
(o]0] Vertical erosion Downwards erosion —common in upper neck of the meander is Peak rainfall
8 course breached during flood 20—
C
~

Horizontal erosion

Sideways erosion — common in middle and
lower course

leaving the old meander
curve as a lake

Rainfall (mm)

Baseflow

—
Unit 1 aon I
Saltation Bouncing of small rocks . Physical Human
— rotcts sopendd e UK Physical Landscapes - e : faming
Rivers * Relief «  Deforestation

Solution

Chemicals dissolved in river
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Embankments — artificially
raised using concrete to
deepen channel

Flood Relief Channels — new
channels to by pass towns

River Management Strategies

Hard Engineering

* Increased capacity for
carrying water

* Creates walkways (eg
London)

* New river bank habitats

e Opportunities for
recreation (fishing and

Expensive

Looks artificial

More serious flooding if
embankment fails (New
Orleans)

V expensive —Jubilee River
cost £110 million)

Interlocking Spurs
wped

UK River example -
River Tees, NE England, from Source to Mouth

Barnard Castle

Strategy Benefits Costs The estuary of
the River Tees is
Dams & Reservoirs— e Can be used for HEP or V expensive (Kielder dam huge and home
Concrete dams control river tourism cost £167 million) The river Tees has to one of the
~ flow by.creatlng artificial . Crezf\tes new wetland Social c95ts pf displacement . &¢ its source at Cross largest container
reservoir habitats Reservoirs silt up Fell, in an area of ports in the UK.
E * Creates source of drinking Can lead to conflict over mosses well above It also is very flat
o water water rights eg Nile 300m a.s.l. and ideal for the
Iq_) * Veffective Industry of
Y Channel Straightening - +  Insurance premiums may Lead to flooding Middlesbrough
TU water flows out of area fall downstream Cross Fell A map of the River °'i" Sea
T faster * Effective High maintenance
| *  Navigation improved unattractive

walking) Regular maintenance
* New aquatic habitats neec.ied . The landforms
creates Habitats disturbed
. of the upper
* Insurance premiums ley includ ]
reduced valley Include The river Tees
o v-shaped also has High
Q Soft Engineering valleys and Force, a huge
i) interlocking waterfall where
c Flood Warnings. - * Sustainable *  People may not respond spurs, and hard Whin sill
© monitoring rivers to allow * Low cost * Need for monitoring equipment many small overlies In the middle
oY) floods to be predicted *  Focus on helping tributaries limestone which reaches the
6 people and streams erodes faster gradient levels out
Floodplain Zoning — not * Low cost e Restricts economic development and v:j/e can an
gJD building in flood areas * Conserves water * Housing shortage bmeTnk erst‘;n %
o] meadows for e Hard to implement owfakes, edre are
recreation and wildlife retrospectively many meanders
Q around the town of
; Yarm
o Planting trees — Trees * Crates habitats ¢ Loss of farmland
cC increase interception and * Natural e Loss of economic use of land
X~

Case Study — Managing Floods at Banbury Social, Economic and Environmental Issues

Social - Raised A361 will be open - Improved quality of life for locals —
footpaths/green areas - Reduced levels of anxiety

Economic - Cost £18.5 million

Donors — Environment Agency Cherwell District Council - Protects 441 houses 73
businesses benefits +£100m.

Environmental - 100000 tonnes earth needed to build embankment. - New BAP —
ponds, hedgerows

Part of floodplain —allowed to flood.

Management Strategy - 2012

» 2.9km earth embankment along M40 — flood storage area (hold 1200
Olympic size pools.

 Flow control structures in the embankment — controls the rate of flow
downstream to Banbury.

 Raised A361 and improvements in road drainage.

* New earth embankments and floodwalls.

* New pumping station

« New Biodiversity Action Plan (BAP)

Why required
Banbury is located in the Cotswold Hills and much of the town is on
a floodplain of the River Cherwell, a tributary of the Thames.
Population = 45,000 . Banbury has a history of devastating floods.
Flooding in 1998 — closure of railway station, roads closed and
caused £12.5 million of damage.
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Ecosystem - Key terms Distribution of Biomes Causes of deforestation in the Amazon

E 80% of Amazon deforestation. Ruins soil and nutrients
A community of plants and animals that interact with one : . .
Ecosystem e e (FhveeE] EnvirETmET: The business of cutting down trees and transporting the logs to
’ Logging sawmills. Selective logging and clear felling. Teak and Mahogany
Atlantic

Abiotic Relating to non living things. s } .\ § Fadific worth the most.

i The removal of mineral resources from the earth. Gold, Bauxite, Oil
Biotic Relating to living things. i T Mineral extraction and gas. Pollutes rivers and air. Trees above the mines and quarries

Ocean are removed.

Sl An organism or plant that is able to absorb energy from the fraes A type of agriculture producing food and materials for the benefit

sun through photosynthesis. Subsistence farming only of the farmer and his family or community. Small scale, often

slash and burn.

Southern Ocean

Primary consumer Creature that eats plant matter. Also known as a herbivore.

. Dams have been built and large areas of rainforest destroyed by
O Southern Ocean Hydro - electricity R
—_— flooding.
— Secondary Creature that eats other animals. Also known as a carnivore : -
O consumer ' ' [ Ice sheet and polar desert [l Mixed and deciduous forest Savanna Since 1970 1 million people have been encouraged to move away
Tandra B Tropical rainforest B Desert Resettling from shanty towns and into the rainforest. They have been given land
; Decomposer An organism that breaks down dead plant and animal matter. B Taioa Steppe B Mediterranean vegetation which has been cleared to allow farming.
- e G T (e G G S g Bl Montane (alpine tundra and montane forest) Roads Thf& 4000km long Trans Amazon}a Highway built 1970s. Opened up
(- that rely on one another as their food source. - ] rainforest, but allowed loggers in.
o— ) ’ .
A lex h hy of plants and | o n
> Food web complex hierarchy of plants and animais - . . . . Protecting the Amazon
= relying on each other for food. Tropical *Along equator (Asia, Africa / South America). *6% of earth’s
— i } Rainforests surface. #25°C — 30°C and over 250mm rain per month.
< Biome A large global ecosystem with flora and &y - m— - Selective logging. Only fell fully grown trees. Mark sustainable trees for sale.
7)) fauna adapting to their environment. S - GI;'ZZ;(I::nds eBetween equator and tropics. *20 — 30°C and between 500 - 1500 - Conservation & education. WWF (NGO) educate and train conservation workers. Buy threatened
N o) mm of rain per year. *Wet and dry seasons. areas.
Tropical Rainforest - Vegetation - Ecotourism. Minimises damage to the environment and benefits locals. This creates incentive to
< Deserts eTropics (Sahara and Australia). Over 30°C and less than 300 mmm  protect the forest.
- Competition for light causes per year rain. #20% of land’s surface. - International agreements. International Tropical Trade Agreement restricts trade in hard woods.
trees to grow fast. They are tall Decid eHigher latitudes (W Europe, N America, New Zealand). 5 — 20°C - Debt reduction. In 2010 the USA converted $13.5 million from Brazil and used to protect forest.
The Emergent Laye and straight. Buttress roots foice|stl;ous and between 500 — 1500 mm rain per year. 4 distinct seasons.
support these tall trees. eLose leaves in the winter to cope with the cold.
- Plants on the forest floor are Coniferous *60°N (Scandinavia / Canada). *Cone bearing evergreen trees. *No

AQAK

shade tolerant and able to cope
in the darker conditions.

- Epiphytes grow high up on the
branches of trees to gain access
to the light.

- Lianas wrap themselves around
other trees to gain access to
light.

- Plants have drip tips.

i i Unit 1k
forest (Taiga)  sunlight for part of the year. 16 &l

The Canopy

*Above 60°N (Arctic Circle). eLess than 10°C and less than 500mm

e per year rain. ¢Cold, icy and dry means 2 month growing season.

& | P P \ A
e nserstr [he Living World
Effects of deforestation in the Amazon

The Forest Floor a A
Soil erosion

Economic development

Tropical Rainforest - Animals Rainforest Climate

eLand left unprotected from heavy rain
leads to landslides and flooding. - Jaguars have spotted
eNutrients are washed away decreasing fur- This camouflages

nutrients in the soil. eRivers silt up. them in the dappled
shade of the forest

floor.
- Parrots have strong,
sharp beaks to help

*Brings in jobs and income. eDestroys
resources in the long term. eLivelihoods
of locals destroyed. «2008 $6.9 billion
from cattle. eRubber tappers lost jobs.
eMercury from gold mining poisons
fish.

Temperatures are high all year ( around 28°C).
Rainfall is around 250mm per month.

Water and Nutrient Cycle
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Climate Graph for Manaus, Brazil
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Water - Spider monkeys have

o
! rai v r— - -
S rain Trocs arow [—— Contribution to climate change Others them crack open nuts. ! } E 250 2 ,g
. . rapidh‘? leaves all a prehensile tail that & 200 2 5
‘ﬁ — year round B eTrees cut down change the water cycle  sLoss of biodiversity - 137 species a day. allows them to clingto | & 10 8 g
b= l“""e intercept rain \ and make it drier. eRainforests are the  eLoss of indigenous tribes (90 since branches. Sharp nails E 0 i
o \ < hallow roats ) E:::iya'tr:gn lungs of the earth and so when 1990). sTribal people moving to towns allow them to peel % o ¢ 3
e ~ take up the decomposes deforested there is more carbon and cities and have drugs and alcohol bark. 0 L
reaches nutrients rapidly dioxide in the air and less oxygen. issues. eLoss of indigenous knowledge.

o

v

the ground | | j
— — e Nutrients

/L

s enter the soil

eBurning also releases carbon dioxide
into the air (Greenhouse effect).

eConflicts between developers and
indigenous people.

- Poison dart frogs are
" a bright colour to warn
predators away.

Jan Feb Mor Apr Moy Jun Jul Aug Sep Oct Nov Dec
Wroinfoll (mm) temperatute (C)
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Trophic levels

Trophic Level Source of Energy

Producers Solar energy

Examples

Green plants, photosynthetic

protists and bacteria
2 Grasshoppers, water fleas,
Herbivores Producers antelope, termites
Primary Harbluores Wolves, spiders,

Camivores

some snakes, warblers

Secondary

3 Prii nivors
Camivores IRl CHIVOoS

Killer whales, tuna, falcons

Omnivores Several trophic levels

Humans, rats, opossums,
bears, racoons, crabs

Wastes and dead bodies
of other organisms

Detritivores and
Decomposers

Fungi, many bacteria,
earthworms, vultures

Ecosystem - A question of scale

Ecosystems can be any size.

- Local e.g a pond or under a dead log. Also called a
habitat.

- Regional e.g. the upland moorland of the
Pennines in the north of England.

- Global e.g. tropical rainforest. Also called biomes.

A small scale ecosystem — Freshwater pond

Freshwater ponds provide a variety of habitats for
plants and animals. There are variations in amount
of light, water and oxygen in different parts of the
pond.

Above the pond — birds (eg. Heron) and animals

Hot deserts

To be defined as a Hot Desert, there must be:
-Less than 250mm of rain a year.
- Diurnal temperatures ranging from 50°C
during the day to 0°C at night.

Extreme Temperatures Temperatures are

Mineral resources - mineral
resources from the earth
can be used by industry or
sold for export.

Oil and gas - oil is trapped
in huge aquifers deep
underground. It is an
extremely valuable
resource.

Solar energy - with 12
hours of cloudless sunshine
every day, deserts are ideal
locations for this form of
electricity generation.

over 40 degrees during the day and drop
below freezing at night.

Tourism — deserts are

Morocco is the world’s largest exporter
of phosphate which is used in fertilisers
and batteries. The money gained can be
used to develop the country.

Algeria is a leading exporter of oil and
gets 60% of its income from the oil and
gas industry. It has many huge oilfields
e.g. Hassi Messaoud. The industry
provides jobs for 40,000 people.

Tunisia is planning a huge development
that will supply enough electricity to
meet the needs of 2 million homes in
Western Europe. Solar power does not
contribute to global warming.

You can go camel trekking in Morocco.

breathe oxygen. Food s found on the water or
around the edge.

At each (trophic) level of the food chain the number of individuals declines. This is
because not all individuals in any trophic level are consumed (eaten). This means
not all energy is passed up to the next trophic level.

remote, romantic and
exotic locations
for tourists.

Cities like Marrakech are popular with
many tourists visiting the famous souk
(market). Increasing opportunities for
sand-boarding and dune buggies exist.

Inaccessibility — The Sahara is huge making
travel difficult and expensive.

Pond Surface — plenty of oxygen and light. Animals
and plants breath through their gills or lungs. Eg
insects, birds, waterlily)

Water Supply - low rainfall makes water for
drinking, washing and agriculture difficult to
supply.

Changes within ecosystems
Egypt doubled the amount of land

where crops were grown by building
the Aswan Dam to control the flow of
the Nile and irrigate the surrounding
desert.

Farming - only possible
where there is access to
water through irrigation.

If any component within an ecosystem is changed it will have a knock on effect on
the rest of the ecosystem.

An example of where this happened was in Yellowstone National Park in the USA
when they reintroduced wolves in 1995.

Mid water — animals such as fish breathe through
their gills. Food is taken from the surface.

KS4 Living World

Desertification - Causes

Pond bottom — little oxygen or light. Decomposers Desertification - Solutions

and scavengers live here, feeding on rotting plants.

Desertification is where land is gradually
turned into desert, usually on the edge of a
desert. It is caused by overgrazing by cattle or
trees being cut down for firewood.
Population growth is a key factor. Climate
change will lead to more droughts that kill
vegetation and cause the problem to spread.

16 packs of grey wolves
introduced. Each pack kills
one elk a day.

v

Competition from wolves

Irrigation - Water from aquifers used to grow crops / vegetation.

UK Example — National Parks - Conserve areas at risk, protect wildlife.

Clifton Country Park Afforestation - Green wall being planted across the Sahel.

Elk population falls from More kills by wolves =

20,0000 10,000 in 8 years.  results in decrease in more food for scavengers. safford: In the area to the south of the Sahara, known Crop rotation - Keeps nutrients in the soil by avoiding monoculture.
Y e E e, as the Sahel heavy rainstorms can wash away
the exposed soil in a couple of hours. Appropriate Technology - Use of suitable crops, magic stones, terraces.
l Now has Green Flag status which means that it is well
managed and preserved as an outdoor space. It has Site of

Special Scientific Interest status (SSSI) for its nature
conservation and it’s biodiversity.

Opportunities *Farming using water from aquifers.
eMineral extraction e.g. copper, uranium, lead. *Energy.
The Sonoran Solar Project will produce enough energy for
100,000 homes. *Tourism includes the Grand Canyon (4.5
million / year) and Las Vegas (37 million visits / year).

Reduction in predation
pressure. Aspen and from coyotes leads to grizzly bears, cougars,
cottonwood regenerate. increase in mice and voles. ravens, magpies and
There is more tree cover. eagles.

vV

Increased tree

Reduction in grazing Increase in populations of

Challenges eTemperatures reach up to 50°C. eLack of
roads meant limited access until late 1800s. Water is
limited and has to be transported from the Colorado River.
eOver-extraction leads to conflict.

Trees have been planted around the marina to improve the
green space and animals and plants have been planted and
encouraged to supportthe ecosystem.
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: i Populations of

anr:ai:. in :z:‘éir: r::(;eate :::::ee;atmn e e
—— habitats for Desert plants

s flooded areas, attracts ik small rodents P

stabilises river  Which promote  beavers, . e.g. red foxes

banks so there  growth of which begin to and birds of High temperatures should lead to rapid growth White upper Spikes rather than The limited number of producers means the Can drink up to 50 Two rows of long eyelashes

; k ; i surface reflects leaves protect the litres of water in just keep out the sand.

I aspen. recolonise prey, increase. e i N ; P

is less erosion. Cor— but this is not possible due to the lack of the sun's rays. [l ||, plant from animals number of consumers is also low. a few minutes.

dM‘l’:e: "f’°°dV : moisture. Vegetation is sparse and usually Ia"’i reduce water . ’ 5 3 E°S‘I’“S ;a"
lebris in - oss. s at store &  beclosedin
" confined to water holes. Animals need to be able to tolerate the range of | /

rivers creates Large Thick waxy G " in the d i do this b in th;P f sand storms.

h emperatures in the desert. Many do this by provides S O
pools and Lack of rainfall is the main limit on plant growth feshy skin reduces ; ! Thick woolly fur
trout habitats. Pl h hin | . P d g . stems water loss. staying underground during the day. They also ;z::s of | protects fro{n sun
] ants dalve thin :ea;/es or shp:jnes to rj uce wal;cer nore Extensiveroot | Need to find ways to cope with the limited ot L[] x during day and cold at
oss and long roots to reach deep undergroun : . X = 6 %
Ny Cg s i g A % " systemsoaksup | availability of water. Some gain enough water Broad fiat hoovesspread  \ "B
water. The Cactus is a common desert plant. I ts of ) ; ! . gk i
B arge amounts of| £ m their food. Others extract water from air. weight so it doesn't sink _ Leathery skin on knees
water after rain. into the sand. protects from rocky ground.,
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