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- Topic 6 - Resource management
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The Physical Environment - Coasts

Key Terms

Composition: what a material is made up of
Crystals: a solid material that is arranged in a regular form with definite lines of symmetry
Fossils: the remains of prehistoric organisms, such as a fish skeleton or leaf

Geology: the science that deals with the physical structure of the earth, its history and how it
changes

Resistant: strong rocks which can withstand weathering and erosion

Texture: the feel and appearance of material

Alluvium: a river deposit of clay, silt and sand
Backwash: the movement of a wave back down the beach
Coastal flooding: the inundation of land close to the sea water

Coastal recession: the gradual movement backwards of the coastline, which is dividing line
between the land and the sea

Dynamic landform: a landform that is changing
Fetch: the distance over which the wind blows over open water

Hard engineering: the method of coastal management involves major construction work, for
example sea walls

Seasonality: a pattern of change in the UK's weather between spring, summer, autumn and
winter

Soft engineering: this method of coastal management works or attempts to work with the
natural processes occurring on the coastline, for example beach nourishment

Swash: the forward movement of a wave




River landscapes and Processes

Key terms

Channel shape: the width and depth of a river
Confluence: the place where two rivers meet

Discharge: the amount of water passing a specific point at a given time, measured in cubic meters
per second

Long profile: a slice through the river from source to mouth that shows the changes in height of
the rivers course

Mouth: where the river ends, either when it joins another river or meets the sea
Source: the start of a river

Valley profile: a slice across the river showing the changes in height across the valley
Velocity: the speed of the river

Volume: the amount of water in the river

Human causes: any occurrence that is created by humans
Interception: when trees stop precipitation hitting the ground surface
Physical causes: any occurrence that is natural

Throughflow: when water travels through soil towards a river

Urbanisation: the increase in the number of people living in towns and cities compared to the
number living in the countryside

Hard engineering: the method of river management, involves major construction work eg Dams
Hydrograph: a graph showing rainfall and river discharge over a specific period of time

Soft engineering; the method of river management works or attempts to work with the natural
processes occurring. Tend to be unobtrusive and do not involve major construction work eg
washlands.




Coastal Processes Coastal Landforms

Coastal landscapes are shaped by waves,
Headlands and bays form where there ara slternating
bands of soft and hard rock,

A discordant coastline is ane where bands of soft and
hard rock rin nﬁghlmqlumlhtwut.mmlmdu
srode at diHerent rates. Tha protruding bands of

lsolated tock are catlad headlands.
Shaliows The formation of headlands and bays can take
gradient waves 1housamds of years.
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| Destructive waves have a high frequency, Constructive waves have & low
| and their backwash is stronger than their {frequency, and their swash Is stronger than
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removal of coastal material, and the bulld-up of coasts.
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3 tampletety, teating natursl arthes.

Thw archyes widen &3 mors rock is eroded
i ¥ through weathering.

A ‘arthas sventisally collspse, leaving an
Wolated pillar known as o stack. Further
srosion of 1he stach will leave 8 shoster stump.|

t bs the o rdn £ of rock, mud of sail dus to gravity.
rs when & lat of water is presant - for axampla, after haavy rainfall.

[ Reara ]

Mass
R typlcally oxou

Material slides | Rocks broak apart It
with a rotation and fall, often 1l
| over a curved as & result of v
| | stip plane. 1 | | ireuze-thaw
;  waatharing.
| | uadlummanufuundbummhighmdhwddcmm |
B — Gonnnllyhnnodﬁunundurmd-.ﬂwanthnmmwnm
faatures of depasition found on coasts-

Coasal eroslon Is the | of sediment and rocks by wavas. There sre three main types: sandy Beaches
As waves arash againsta dliff, | Sand, shingle and sediment Rocks and boulders
air trapped in the ciiff's cracks are hurled against rocks by transported by waves collide .
is comp d. The repeated braaking wavet. The rock is and break up into smaller
foren of pressure and felease eventually wom down by piacas. This waars tham down
widens the cracks and braaks this repeated rubbing and Inte smaller and more .
the rock apart. scaping. rounded fragmants over tima. ; ks ! R

» Thesa oocur whern thare are high energy
+ The backwash is stronger than the swash so
smaller sand particles are washed sway,
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Transportation |+ The swash {water moving up the beach} Is

s e ] | ger than the backwash (water g
pack down the besch) so sadimant bulkds up leaving largar sedimant on the beach,
on the beach. + Tha waak swash does not move the sediment

« Smail sand particles are easlly carried back fat up the beach, This creates short and staep
dwnlhabn:hbyth-badmuhmtho beaches.
beachas ara long and shailow.

Traction Saltation Suspensian solution

Arge stems of smafgratems of © Frner materal i tamerals dissalve |
edmont roll along B g T L sand dunes are mounds of sand that ars found bekind sandy beaches. Yo form,
e the scabed. alang the seabed.

they require a large, fiat beach, a good supply of sand, strong winds and obstacies.
‘ “ | P Sand is deposited hyim;shnr;mﬂ and blawn B
! 1] to the top _nf the beach by ln_shor_o winds.
Cbstacles, such as driftwood, black sand
movemant, causing deposits to bulld ovar time. |
| vegetation {e.g. marram grass) helps to abilise and
tind the sand together, creating small embryo dunes. |

amlr tima, the duna migrates inland.

gshora driit Is a p that g lly moves beach material along the coast.
Thllnbnolmuhandbadwashnsu!ulnudgngmwmmulmuﬂal.

) swash catries matarial
up the beath.

A1 Second potitien 1 i

ol material L = m
s a1 Spits are long stretches of sand or shingle that axtend from the land. They form whare the coastline
suddenly changes shapa (a.g. at siver mouths of estuaries).

Sand and shingle are transparted by longshore drift past
the point whara land ends. As the waves lose energy,

e . 12 is daposhed, forming a spit. Strong winds can
cause tha end of tha spit to curve owards tha land,
Beposition occurs whe the taa loses energy and drops crting » el S8

sroded material. it is most likely 1o happen when: L";','n",".'ﬁ'xnmw b

Bars form whan a spit joins two headlands together,

* Thers am low energy waves with & weak backwazh
trapping the water in a lagoon behind it

* Waves emer sheltered areas such as bays

* Longshore drift s | pted by such as groy
* There ks little wind

* Tidal water bacomes trapped by spits

Beaches are fermed when 1he level of deposition is greater than the level of crosion

Waves that deposit more matarial than they erode are knewn as constructive waves,



Coastal Management

Hard snginasting involvas tha use of man-made
structures 10 reduce the erosive pote;

Hard Enginedring

. Saft engingering works with tha natural
saht Engineering mvlrw"temm tog rotect coastal areas.

be repeatad regularly.
Buach scass may be
restricted during
construction,

and sea, and they help

relatively P,
quick ‘:,:um and sy maintain natural
habitats,

may simply move the
problams of eroslon
firther down the const.,

The wirs cages am
ugly and can erode
within 10 years. H
brokan, loose matarial
can be dangerous.
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Coastal Landforms: The Dorset Coast

T Processes o the 8ol mmmu
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Sy | arge arses of the Holdernes coet {.5. Homes wnd Brdiingion)

- discoarl | are at thrast from stoslon, putting many businerses and homes
e ik

Cobstsl erslon is aho theastining to dimage large smsas of
minal at Essington, wiich supplies 25% of the UK gas.
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Lulworth Cove (Bay)

L e . s
ot i et sofn cay e Seeti ocks.
surrounding harder rocks to form this large bay.

Chesil Baach Is sn axample of a sand and shingle
bay bar, formed by the deposition of sediment through
longshore drift.

It strutches across dha moutiv of sirveral bays and joins
tha Iske of Portiand to the maintand.



" Aleng profile shows a river's gradieat fram
saurce to maotsth. A rivet is steepest at its
saurce {start) and becomes gentler as it

ggl.?rg‘;z approaches its mouth (where it meets the sea).
Middle
Course

The processes of erosion, transpartation and deposition shaps
NI NILLHI river channels and valleys. The cross-profile of a river shows &
simpla gross-section at certain points of its course.

aracieristds

Features Risvrr and Wal

A Waterfalls, gorges,
Interlocking spurs,
targs rocks snd
boulders = Tha Hver ¢ 1l and shalk

- The valley is V-shaped with steep sides.

- Lateral erosion incrausas as the river
beconws less steep.

« The rivar channel is wide and deep.

- The valley is V-shaped with shallow sides.

- Tha river flows downhill dus to gravity.
This creatas friction and results in lots of
vartical eroslon,

Meanders,
Roodplains, smaller

pebbles and rods

- A lot of lateral erosion occurs.

- The tivar channel is very wiie and deep.
- Tha valley sides are wide and simost flat.
-Dtposmonlsmns_t_wld-ntm.
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Sy dovs a niver's veli

The valocity of a river is detarmined by mors than just its gradient. The shape of s o
dnmnufwmuulkmﬂunndﬂuuﬁmmhmdmﬂmaﬂmiuwhm

n th upper course, a river carvies 2 small amount of watar and has a narmow, shallow
undqnghdnnn-twhldanuﬂuhlouoflﬂdnnmdﬂmﬂnﬂowfwm
1 stroams join tha river, tha volume of water increases,

Berwmatream, as tibutary stredms
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Incraases the river's velocity.

lon Involves the i mwofhnd.homnmupidlywhm
a tiver is in flood, as this is when it has the most entrgy.

S acidic, it dissolves cartain types of

rock on the fiver bed and banks

gasy There are {e.g. Emestone} and carries them

four main 23 the water flows.
types of

Attrition — Rotks carried by the

Abrasion - Rocks carried by the
river rub and scrape along
the river bed and banks,
wearing them down.

¢rosion.

T R R e i, e =
oecurs when the river
bed Is eraded, making the channel
deeper. This is most comimon in the
upper foursa

Latera] erosion occurs when
rlverbanks are croded, enaking the river
channel wider. This is most tomman in
the middie and lower courses
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Suspensian - Splution

Lighter matenad s (g roch =
light enough ta be ant are ¢
carsicdd 10 the water by the water.

saltation - smadler
riacks and houlders
bounte along the

Traction = Large
rutks and beulders
1ol along the tlver

bedd et bed

Oepouition otcurs when a river loses enerygy
and draps eroded material (sedament).

A tlver will deposit its load slong its course wherever
its sneigy drops; Tor example, ot the inside bend of
n meandar, In amas of shallow water and at the
moditl of rivers,

When a siver loses energy, the heaviest rocks and
bowhiers ste deposited fiest, and the lightest
maierial are deposited fost.

intel N
: milc::h;x;g spurs, waterfalls and gorges are al fommed through gee
1ty e wsually faund in the apper course sf o rver :

Interiocking Spurs °

In the upper course of a river, water and
the material it carries cut into the river
bo?l, creating a steep-sided V-shaped
valley,

The river is not powerful enough to
eroda latarally through areas of hard
rock, so It winds and berds sround
these recks.

The winding path of the river creates a
winding valley of Interlocking spurs.

Soft rock is eroded sasily
through hydraulic actlon am
sbrasion, anabling the river
cut dowr into the channel,

Over thousands of years, the
continues to erods the softn
and a plunge pod! develops,

The overlylng hard rock
(cap rock] Is undercut and le
unsupported until it eventu

collapses.

The falling hard rock causes
a further srotlon through

abrasion, and the waterfall

begins to retreat upstraam.

A3 erosion continues, the waterfail mtreats
upstream, leaving a steap-sided valley
downstream, This is known as a gorge.

Rivers: Erosionaland
Depositional Landforms

Mwnuiwgmmwmthuuhrpimudsnllld ders davelop as lateral
BiHerant processes occur on either side of 2 meander.

Deposition I
Deposition takes place on the inside bend,
| where the rivar flows slowly. Tha shallow |
| channel creates greater friction, which slows |
| the river down. |

| sand and shingle are deposited on the inside
| of the river band, forming sp-ofi slopes.

P ————— |
Eroslon and transportation take place on
lmeomidcbend.whmihuriverﬂuwsfm v

Tha deeper channel crestes less friction,
| which enalsles the water to flow quickly.
|

Ower time, ercsion causes the riverbanks
| river ditfs.

jon ocour

10 be undercut and womn away, forming

Oubow lakes are formed from maanders. Howaver, they are only found In the lo
coursa of & river, where deposition becomes the domi prot

Erosion on the outside bend of »
mennder causes tha neck of the

The tieck of the meander continues U
narrow until the fiver aventually brei
through tc form a new river channel.

Meander T Tha river now flows along the
cut off ’ | shortest course, bypassing tha loop

A!ndlmmlsdoposlmionlhe_
s cerbanks, the e

snaled off.

B An oxbow lake forms.

Unststcle hend MedK of

wriedoct meander shrinks through
&




Jepositional Landforms

floodplains, leycos amd estuines are ol examples af depositional Lindtorms
They arc usually found in the mddle and 0wer Courses of a nver

Floadplains

Floodplains are wide, fiat areas of land found on either side of a fiver.

They are axtremely prone to flooding. CJ\/

Whaen a river floods, material being
carriad by tha river is depasitad on
tha floadplain. Over time, this raites
tha height of the floadplain,

Floodplains are also mada wider dus
to the migration of meanders,

The soil i Hloodplem areas =
fue to thio
wd alluyium (sil) by

Seg Levees ars naturally raised river banks that form when & river
-~ estech floods and deposits sedh

a river flocds over its {eavi riaslis deposited || Repeated flooding and
bv::l:: Ih‘: watet spreads out first, closest to the channel. deposition forms ralsad
and slows down. As it does 50, Finer, lightar material is |evess along the edges of
it loses snergy and deposits the | carried further over the the channal.

material it has been carrying. floodplain.

stuaries S Ng
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Estuaries are flooded daily by the tides as they riss i

At high tide, the incoming tide meets the M'iyl‘uwln.g riv:r".
and reduces its velocity. This causes the river to deposit is
sedimant (sand and sitt} cver the floor of the river valiey.

Repeated flocding causes layers of sediment to build up
over Uma, creating wide mudflats and salt Mmarshes,
which become sxposed at low tide.

Flooding

The speed at which predipitation reaches a river greatly attects flood risk.
Any factor that causes predipitation to mach a river faster (through surface
fun-oit} and ta rapidly increase the river's discharge heightens flood risk.

F s rainfall can soil. Excess rainwater then
flows Yo rivers as surface run-off and increases river discharge.

Heavy raintalt and sudden snow melt can also causa high levals
of surface run-off  the Infiltration rate is too slow.

Water cannot pass through imparmesble rock, such as day, granite
and slate. Instaad, water runs over the rock quickly anmmgﬂw
river, increasing flood risk,

Areas with steap slopes have high levels of surface run-off because |
Aciief predpitation casnot infilirate (sosk through) the soll. Law-lying,
Rat floodplains are also highly susceptible to flooding. |

p ials and drai ge sy ;dhudu_nlrus
| Increase surface run-off resufting in a greater fiood risk. Daforestation
ion able to Pt ral

reduces the of I

River discharge is the quantity of water that passes a given ;olnt in a river within a given time.
It Is measured in cumecs {m¥s), or cubic metres per second. Hydrographs can be used to show
how a river's discharge ch. In to pracipitath
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5 waih ra = An increase in river
3 3 discharge
2 2
-
2w I
=
Lag Tims
Tha time differsnce
between peak ralnfall
and peak discharge

Lag tiene av
and ineree.

eopie ime 1a prepare 1ot floeds High levels of suefac
ek disclirge, Ming i o lugh i

the lag Time and nduce peak diselarg

tyfferent management
strategies can be used to
protect river landscapes
from the cttects of flsoding

Flood Management

] st

Hard engineering involves the use of man-made structures to
control the fiow of a river and prevent flooding. They are an
expensive, but sffective flood management option.

' Hard Engineering

Dams and Reservairs #River Straighteni

Dams ara walls bubit across rivers to trap water,
forming an artificial lake, or reservolr.

River straightening involves cutting out
ders to croate straightar, wider and
desper river channals.

[ Because of less friction and the shortene
siver length, water flows out of an area
drinking water and to generate moara quickly, reducing the risk of floodii
hydroalectric power. I that area.
pansive and can flocd Flooding & more likely te occur
nml‘n’:ﬂ:‘gl:;d.dma;hghﬂm mdomm-mnwmhunhdﬂmm

quickly and the fast-fiawing water caun
greater erosion.

Flood Reliet Chann

Flood refief channals sre used to divert wal
awny from urban anas or to redirect wate
the river level becomes tao high.

Urban arcas are at less risk from flodin

Embankments are artificialiy raised banks
bullt alongside Hvers,

[ The ralsed banks anabile rivers to hold

more water, protecting surrounding because water is diverted away.

towns and cities.

Tmbsnkments am expensive and can be [ Flood relief channels arw costly, and sho
uumlghuy. Dwuuun:nﬂoodsunmunu river discharge increase significantly, th

an ambankment falls or f the witer level could overflow and cause sevare floodi

Lt s theovel of the baking

— T T
 5oft Engineering

$oft eng 9
reduce the flacding risk.

- = ‘:?. =

"Rood atert inf Jon is issued by agend
such as the Environment Agency sa people can
plan and prepare for flooding.

{5l Wamings are cheap and give people time
to evacuats and protect their homes and

Hood plain 2oning restricts building on floo
plains and areas at risk from flooding.

3 With no impermeshie surfaces sudh as
concrets or Larmac, the rsk of flooding &

potsessions. This can also give property flood plains is reducad, Also, there sre i
owners time to minforce their buiidings buildings that could be damaged should
to make them more flood-resistant. flood ocrur.

[ Wamings da not stop floading and are
only sffectiva If people are aware of the
wamings and take action.

I3 Flood plain zoning restricts Industrisl am
urban development, which can inaease
housing shortages. it has no affect
on existing high-risk urbanised areas.

River Restorati
r ,....\1.3 i
e

ton | 1 t

9
Ineeri les 1o allow rivers to ret

to thalr natural state.
River ion &

Trees are planted in river valleys ta increase
thei jors and at + ’

which racuces surface run-off,

Planting treas is a low-cost, environmentally water st
[~

friendly way to reduce surface run-off, reducing the risk of flooding downstrean
It also i | wildite habi It also makes the river morw aesthetically
and reduces soll erosion. pleasing and i biodiversity.

[E3 fhvar restoration can feod to aloss in
agricutturs! land and cause major floodin
it done near high-value, built-up aress.

[ Tree planting requires a lot of space and
duces the of land avallable for

farming.




Background

Main drainage basin for North
Yorkshire

Tributaries include Nidd, Foss and
Derwent

Relief

Steep valleys in upper course
make the river’s velocity faster.
Flat land in Vale of York creates a
slower velocity

and
Physical factors
affecting the
shape of River
Quse

Vegetation
Moorland in upper course.
Deciduous woodland in lower course.

Industry
Limestone quarrying in upper course increasing
steepness of slope.

Geology
Shale, sandstone and limestone in upper course.

Shale and sandstone eroded faster by corrasion.
Different banding of rocks create waterfalls e.g.
Hadraw Force.

Shale and sandstone more permeable so there
is increased infiltration slowing down the rate at
which water enters the channel.

Lower course — rock is impermeable so

increased rate of flooding as water enters river
faster.
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River Ouss Navigation
Swale Navigation

Ripon
" Ripon Canal
Myton-on-Swale

Fois Navigation
® shetlH Huttan
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l-(l«%!&q.:n Navigation
York Stamford Bridge
River fOuse
Pocklington®

River Wharle Pocklington Canal

wleeds

Sarmby en the Marsh
River Quse

*Wakefleld

River Don Navigation

Agriculture

Large areas cleared for farming.
1960’-1970’s drainage systems put in by
farmers has increased flood risk further
downstream

River Trent

Human development

1980’s and 1990’s large scale urbanisation
around Clifton Moor in the lower course of
the river. As this has made the area more
impermeable it has increased the flood risk




Weather Hazards and Climate change

Key Terms

Atmosphere: the gases that surround the earth
Depression: a low pressure system that produces clouds, wind and rain

Global Atmospheric circulation: the movement of air which transports heat from tropical to
polar latitudes

Hemisphere: a half of the earth. Northern hemisphere is above the equator, and the southern
hemisphere is in the south

ITCZ: Inter Tropical Wind Zone

Latitude: the distance north and south of the equator. It is measured in degrees with the
maximum being 90 degrees North or South

Ocean Current: a continuous, directed movement of ocean water. The currents are made from
forces acting on the water such as the wind, different temperatures and the earth's rotation

Trade Winds: a wind that blows steadily from the tropics towards the Equator. In the northern
hemisphere it is from the northeast and in the southern hemisphere from the southeast

Troposphere: the lowest layer of the atmosphere. It is thicker at the equator 20km's at the
equator compared to 10km's at the poles

Weather: the day to day changes in femperature and precipitation

Precipitation: any form of moisture that reaches the earth, rain, snow etc

Maritime: influenced by the sea

Annual temperature range: difference between the highest and the lowest temperatures
Total annual rainfall: the sum of the rainfall for the year

Ice fairs: amusements held on the River Thames during the little ice age

Prevailing wind: the direction that the wind usually blows - in the UK from the SW

Source region: a large area of the Earth's surface where the air has a uniform temperature and
humidity




Climate graphs: graphs which show temperature as a line at the top and rainfall in bars
beneath on the same graph

Non - frontal system: weather systems that do not contain a warm or a cold front and usually
associated with mid-latitude low-pressure weather systems which bring rain

Source region: where tropical cyclones start their development

CERF: the United Nations' Central Emergency Response Fund
Humanitarian aid: help given after a natural disaster to save lives and reduce suffering

FEMA: the USA's Federal Emergency Management Agency

Drought: a period of below - average pr!ecipi'ra;l'ion réSUI'ring in prolonged shortages in water
supply
Irrigation: the artificial watering of land for farming

Nomadic herdsmen: people raising animals for their own food: they move around and'have no
fixed land

Pastoral farming: the rearing of sheep, cattle, pigs or any other ahimals on a farm

Savannah ecosystem: an area of grassland which has a few shrubs and trees: it can be found in
tropical areas

Enhanced greenhouse effect: also called climate change or global warming, it is the impact on
the global climate

Fossil fuels: a naturally occurring fuel such as coal, oil, gas

Methane: fossil methane provides approximately 30% of methane released into the
atmosphere and is a greenhouse gas




Lasge-scale wand ciiculations orcur over the Earth s surfac
dilferenices

Th
1 air pressute dure to the uniequal heating at the tarths

Wind is caused by differences In the atmospheric prestura. When there is a difference, air
moves from an area of high pressure to an area of low pressure, resulling tn winds. The
greater the difference in pressure, the stronger the winds.

o o st S arary orads e |
s resitin i low amperatirs andlw prasis.

At the Equatar, the Sun's energy is concentrated over a 1;_:‘
small area, resulting in high es and low p

This difference in air pressure on the Earth's surface tauses
global patterns of alr circulations (cells) from areas of high
pressure to areas of low pressure.

Global Atmospheric
Circulation Model

There are three convection cells in each hamisphers:
Hadlay, Ferrt! and Polar cells,

Warm air rises from the Equator, creating a belt of
low pressure, As the alr rises, it cools.

1

At 30" north and south of the Equator, the vold, dry air
sinks, creating high pressure and clear skies.

3

When the sinking air reaches the Earth's surface, it
4 moves either back to the Equator or towards the pales.

2 I
At 60° north and south of the Equator, the surface air ¢
>3] meets colder air from the poles, which causes it to tise,
creating a belt of low pressure. 3

At the palas, the cool air sinks to the Earth's surface, creating high
pressure. The alr then moves back towards the Equatar.

There ara saveral il

| eanrses of climate chang: /

Velcamc Activity

Solar Output

- F|
The Earth's orbit chang Volcani iptions releasa | | The Sun’s sclar anergy output
from circular to eiliptical, | partides of 50; end CO, into varies aver time, which could
which atfects its distance the atmosphers, The §0; result in changes to tha Earthy
troms the Sun, When the orbit partices reflect the Sun's dimate. Howavar, over the
is more drcutar, the Earth'’s rays, reducing temperatures last 50 years, the Sun's energy
temperature is likely 1o in the short term. Conversely, output has dectined slightly,
Incrense, as the Earth is doser €D, is a greenhousa gas; it despite tha rise in global
to the Sun. When the orbit is traps thi Sun's heat, | ternperatures. Therefore,
elliptical, the temperature is resulting in wariner glabal many people reject this theory
likely to decrease, as the temperatures,
| £anth is further from the Sun.

Human Factors

The greenhnuse effect s a naturally accurning phenamennn that insulites the Earthy
and keeps 1t warm enough 10 sustain [de. Howevern 1tis beheved that humar
activity Increases the greenhouse etfect. resulting i higher glebal temperatures

When the Sun's solar radlation reaches the
Pl Earth's surface, most of it is absorbad, but
soms i reflectad into the atmosphen.

Some of this soler energy patses through
the atmasphere and back into space.

levats of grenhouss gmes in the
stmosphare, trapping more ol the Sun's
SOMP aNATDY.

Climate. the weather
1t an area aver aleng
pertodd ol e, 15
always changimy,

Climate Change

T —— s —
During the l.jm 2.6 milllon years. or the Quatesnary pe;n'sd. gluhal temperatures have been -'I'
dradually falling, with the Eartts limate alternating between glacial and interglacial states.
UL A ot UL b L R o MDD

Temperature Varlauen from Global Averags Avaraga Global Tempersture
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L Brave tppically las
loctal periars are imue
tupncally last 10,004 yeals

rod. glacual The Earkl s curfensl
huel) hiey 1o appeanm,
Oxer the dat1 contury, glohal
mavaserd sharply, ol

Evidh . e T S Thare ara various methods scentists can use 10 work
vidence for Climate Change ot how climate has changad over tima.

The 1

Sediment
Cores

alns of organisms in ocean sedi can be'
ysed to identify envi | conditions, and
In tum temperatures, from the last 5 million yaars.

A tres grows & naw ring svery year. (n warmer,
WHlef years, trea rings are thicker. Thesefom,
tree fings can reveal evidence of tamperature

lice
fings

e Scientists can analyse the gas lavels in ice
cones to d ine h

ow
have changed over 400,000 years,

Pollen from plants is preserved in lake bads
and boys. Analysis of pellen can help

identify plants that grew in the past and the |
petiods and climates In which they grew.

Saurces such as the Frost Fair drawings, farm
produce audits, written descriptions and even
cave paintings can revaal information about
the climate in a given place snd time.

Histarical
Records

Foesd Fuen
g

s
Foasil fuels such as oll, gas Agriculture, especially Treas absorb CO; through
and coad are burnt to I % and rice farming photosynthesis. Therefore,
generate anergy for produces huge amounts of clearing traes results in less
. lon, f ing tha greenhouse gas CO; being removed from the
and electricity producti thane, %t Is released by pk Thists d
H T, the p of imals during digestion and by the burning of fossil fuels,
hurning fossh fuels releasas by matter decomposed by which also releases
€0, into the atmosphere and microbes In flooded rice greenhousa gases into the
It 1he maln source of paddy fields. atmosphare.
greenhousa gas emissions. |
A N N [P GRS EL T Cimate change has a significant effect .

on both the environment and people. ‘

Effects on the Environment
Etfects on People

{ulntlars and ke sheets to malt, leading to
rising swa levels and the loss of polar habitats.,

Wising san levels will result in low-lying

As glabal temperatu
almady hot regions will be at increased risk
of developing heat-related hasith piohlms_.

toatal arens floading more frequently or

i ] | sven bacaming permanantly submerged i
Thh nnp!‘!h.uwm. the ;urrtlatlnn i :f 5 1aa 127 E‘”‘“" ’ -
tobat 70 f Y - e
Mm nndmthc o Oy I the L 20 4 -1  y— | 135 rMmy speties of plants and animals sre at risk
tompor lavel 1600 1800 2000
over tme. g Twoe 1200 1200 il of hutoming eatinct as their habitats are

#llared or domaged by climate change. For
suample, many of the world's coral reafs,
whith wpport a diverse range of marine iife,
atw at tisk of bleaching snd destruction due to
vkt sea temperatures.

Watmer iomperatures and higher sea lavels i
will lvad 10 more extreme weather events and |
# thange in precphtation patterns, |

S —

Many coastal areas at risk of flooding and
areas that axperience extremaly high
temperatures may becoms uninhabitable.
This could lsad to mass migration

and ovarcrowding.

Although agritulture in some areas may
benefit from warmer temperatures, many
areas will become hotter and drier. This will
sesult in drought, desertification and
dedining crop yields.

Brought and reduced crop yields will cause
food and water shortages in many areas.




Teratec]) AT AR T tructure and Features of Tropical Storms

=
low-pressure weather systems
that cause severe winds and

torrential rain.

————,

.qlm._.mﬂ.m.._ Distribution of Tropical muo:‘:u fz

Conditions required:

§ Ocean Temperature:
»26°C -, . Ak ayr Storms move

£ Water Depth: . . dy from east to west "8
§0-70 m . S ’ due to the

S = i ) A e e direction in which

“ Location: = - = the Earth spins.
Between 5° and 30° north e g o :

and south of the Equator | Equator

Season: -
-#: Late summer [l Tropical storms
% Early autumn {7 Typical paths

Tropkal storms cannot form more than 30° north or south of the Equator as the water is not
warm nzc.._u—. and the noao_w force {(spin) not m.dm» n:o:n—..

The Coriolis Force

Due to the Earth's curved surface and rotation, the Coriolis

Warm, molst, unstable air above the ocean rises, creating an = : force causes winds to bend and cyclones to spin.
area of low pressure below. ) In the northern hemisphere, the winds curve to the right,
- causing storms to swirl in a clockwise direction. In the

Surrounding cooler air is drawn into the area of low pressure, . ) I T southern hemisphere, the winds curve to the left, causing
causing winds. storms to swirl in an anticlockwise direction.

b I R B B
The cool drawn-in air now warms up and takes on moisture, h“ Climate Change and Tropical Storms

causing it to rise.

| §t_<_$rms :

S i Climate change is heating the world's oceans and causing sea levels to rise. What effect does
The large mass of rising, warm air cools and condenses, forming i this have on the distribution, frequency and intensity of tropical storms?
large cumulonimbus clouds and heavy rain.

ica

Itis thought that the frequency of tropical storms may remain the same
or decrease as the Earth gets warmer. However, it is believed that more
storms will be classed as severe (category 4 or 5) and Jast for a longer time.

N o Iu-n‘

Latent heat released during condensation helps to power the
storm. -

ion of frop

As more air is drawn into the area of low pressure, the Earth's : Evidence shows that as sea temperatures rise, storms will become more
rotation causes wind to spiral into the storm's centre, or eye. intense. The increased heat energy powers the storms, bringing higher

rainfal! and stronger winds, Rising sea levels place coastal areas at greater
risk of flooding from tropical storms.

As sea temperatures rise, more of the world's oceans will heat to above

; 27°C. Tropical f
The storm continues to get bigger and stronger until it reaches e ... :o_.n_._ .“u Mm.n“gm“n*:»ﬂ“ﬂ““h_hwm ore ba abla tn develogtn araas further

land or colder seas. Landfali and friction slow the storm down.

Colder, drier air sinks into the centre (eye) of the storm, creating
calm conditions. Prevailing winds then push the storm towards land.
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Tropical Storms: Effects & Responses Ters!st-

Tropical storms can have a major impact on peaple and the environment. As with any
natural disaster, people must be prepared and ready to respond quickly.

A tropical storm and its associated strong winds and heavy
rainfall are likely to have many effects on a location,
including flooding, landslides and storm surges.

Effects of
Tropical Storms

Primary Effects (Immediate _B_umnwmu."...

= High rainfall and storm surges lead to
flooding, particularly in coastal regions and
flood plains.

» Buildings and transport links are destroyed
by flooding and high winds.

« People are injured and killed by flooding
and debris.

» Water supplies are contaminated by
overflowing sewage. :

* Electricity cables and communications
nétworks are destroyed by flooding and
high winds.

» Food shortages can result from the
destruction of crops and livestock.

« People are displaced or made homeless.

Secondary Effects (Long-Term Impacts)
s Disonse spreads easily because of ‘m..
contaminated water and poor sanitation. -
¢ food shortnges can result from the
dastruction of crops and livestock.
» Damage to Infrastructure such as roads
and power supplies may take a long time
to rapalr,
¢ Tha loss of tourism and trade can damage
the reglon's economiy.
» Hanvy rainfoll con trigger landslides,
taueing further devastation.

10
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moam eftects ot tropical storms must be met with an
immediate response. Others can be dealt with in the long term,

Long-Term Responses

* Evacuate anybody at risk before the
storm, potentially to higher ground.

* Rescue any survivors and treat injuries.

* Prevent the spread of disease by
recovering any dead bodies.

* Set up temporary shelters for the
homeless.

* Provide temporary supplies of food,
water and electricity, as well as
communications, to those in need.

* Send aid workers, supplies, equipment
and financial help to the people affected.

* Rehouse those who have lost their homes,
* Repair or rebuild damaged buildings.

* Improve structural design to help protect
buildings against future storms.

* Improve forecasting and warning systems,

* Improve flood defence systems.

= Boost the economy by promoting
investment in the area. If the area is

_suitable, tourism can also create jobs and

business opportunities.

* Restore water, energy and gas supplies,
and reconnect communication links.

The Three Ps: Prediction, Protection and Planning

* Hurricane warnings give people advice on the nacessary actions to take
{e.g. evacuation),

= Buildings can be constructed from reinforced concrete or built on stilts to
protect against winds and flooding.

* Flood defences {e.g. levees and sea walls) can be built along rivers and coasts.

Protection

+ Disaster kits can be provided for people in high-risk areas.
* Evacuation routes can help to get people away from danger quickly.

Photocopying or scanning this image is a breach of copyright law.




Tropical Storms: TyphoonHaiyan JK Weather Hazards

Typhoon Haiyan is one of the most intense tropical cyclones on record. In 2013, it caused
widespread devastation to large areas of South East Asia, particularly the Philippines.

%

7 . 5th November 7th November
._1__§n__s_n Fuelled by high sea With winds of 190 mgh,

surface temperatures, the typhoon reaches its
the depression develops | peak intensity as it hits
into a small typhoon. the Philippines.

[} =
W

3rd November 6th November

A low pressure system | Rapid intensification
develops into a tropical | continues and a
depression over the super typhoon forms,
Western Pacific Ocean.

ath - 11th November

e typhoon moves
westerly over the South
China Sea and dissipates as
it hits Vietnam and China.

The Philippinies
The Philippines is a low-incame country (LIC) that is
highly susceptible to tropical storms.
With a high population density and many people living

in poorly constructed wooden buildings, the
Philippines was severely affected by Typhoon Haiyan.

S:.jn. on waler; Philippined - .

* Heavy rainfall (400 mm) and a 5-metre storm
surge caused severe flooding. |

+* Infrastructure (e.g. haspitals, airports and
ronds) was damaged. ; L

+ An oll splll caused damage along the coast.
* There wore over 6,000 fatalities.

* Homas and buildings were destroyed, with
over 2 mililon people made homeless.

= Widesprood power outages occurred.

temporary shelters,

+ Qver £100 milllon worth of ald was sent,
Including food, water and medicine.

« Tha distribution of aid was slow because of
tho scalo of damnge to the country's
Infrastructure.

* A turfaw was Introduced to prevent looting.

Secondary Effects

* Large areas of agricultural land were flooded, |

resulting in crop failure and food shortages.

= Contaminated flood water led to the spread
of disease.

= The overall damage was estimated to be

£10 billion. |

Secondary Responses

* New legislation was introduced to prevent |
construction in high-risk areas.

= A new disaster early warning system was
developed.

* The government announced a four-year,
£6.2 billion plan to rebuild homes, businasses
and infrastructure.

ﬂ u Iholocapying or scanning this image is a breach of copyright law.

Drought

5. A prolonged period of abnormally low
=== rainfall, leading to a shortage of water

-
o — T s ;

Potential Impacts:

s Crop failure can lead to higher food prices, lower
incomes for farmers and reliance on food imports.

s Water conservation regulations, such as hosepipe
bans, may be introduced, which can affect
businesses and householders.

} Heavy Rain

B\, A period of abnormally heavy rain

Potential Impacts:

* Shart periods of intense rain can cause flash
floods. Prolonged rain saturates the ground, which
can lead to river flooding.

s Damage may occur to buildings, transport links,
communication links and energy supplies.

* Flooded farmiand kills crops and animais.

* Repairs often cost millions and can take years

to camplete.
s Businesses and homeowners in high-risk b

areas may be denied insurance,

l,u_._mm»...i....{wm._.__
.vr A prolonged pericd of abnormally
= hot weather

Io.»m::m_ Impacts: I“

Lo g g o - o
Fatalities and health issues, such as heat

exhaustion and wl«m._.uﬂzm@.m:mm@_zm.mmm.qmﬂ:n
Road surfaces can melt and rail lines can
amﬁo_,_s.._..n_.m_.:_um:a transport.

rops wither and scarch, which may
Teadta hiaher faod Arices lower

ncomes for farmers and reliance on
food imports. . )

. o e ST

e g g

There are various
types of extreme
weather that
affect the UK.




e 1:3 at risk of malnutrition

e 778,000 at risk of starvation (food insecure)
o Harvest yield 42% less than 2012

o People left homes due to lack of water

Environment

Response by organisations

e UNICEF appealed for US$7 mill

e International red cross and red crescent appealed for
US$1.5 mil .

o Algeria donated US$1 in food aid

e Lutheran church helped in various ways - provided basic
food - ensuring safe environment and access to clean
water

Ya

o Huge impact on ecosystem

o Savannah changing to desert AH

Namibia -
drought 2013 2

Responses by government

e In May President Pohamba declared state of emergency -
asked for US$ of international aid

o Pledged £13 million for most affected

s Ministry of Agriculture, Water and Forestry gave 2
options - either sell livestock while still in good condition
or receive a subsidy for the cost of transporting animals
to another area

Response by individuals

e Farmers forced to sell livestock
e Migration to towns
e Inone village 350 people left in search of food/water




Environment

Wildfires - 12 wildfires May 2014 near San Diego
Rivers and streams closed to fishing

Earth shrinking

2008 -2011 Central valley subsided 60cm+

Better grape harvest - better tasting wine

L

Responses by individuals

Farmers pump more water extra
cost US$453

Use water sparingly

Develop new ways to manage and
monitor usage

K

&

People

Farmers use 80% of total water usage

Loss of 17,100 jobs

5% land irrigated

Department of agriculture predicts 6% rise in food prices

Responses by government

State prepared to move fish - move from shallow water to deep
water eg Chinnock salmon taken in trucks fo San Pablo

Governor Brown issued state of emergency

February President Obama gave US$183

March Governor Brown signed drought relief legislation US$687
mil

Santa Clara valley residents told to limit watering lawns to 2x per
week or be fined US$500

Reclamation and Nature resources conservation service provide up
to US$14 mill to help farmers improve management

P

Responses by organisations

» New mandatory laws forbidding water
on tables in restaurants

» Hotels to ask guests to reuse linen

e« NASA to develop advance forecasting

o Develop new ways to manage and
monitor state's water




Cuba - impacts

Economic

Total losses in Santiago de Cuba

USA - impacts

Economic

e Insurance claims New Jersey

Roads to airports blocked - no _\_C—.._...m cane MQBQV\

tourist leave or arrive
Total loss US$ 2 bill
5% in Cuba's GDP

case study

US$3.3 billion

o US$ 1.1 billion spent repairing
damage to sewers/ pipes in new
Jersey & New York

Social

No electricity or fresh water

11 killed

17,000 homes destroyed, 226,000 damaged
55,000 evacuated

Environmental

2,600 hectares of banana destroyed
Trees up rooted - leaves stripped
Coffee plantations swept away

Coastal areas flooded - beaches swept
away - habitats destroyed

e Damage to New York US$19 billion

Social

9 million homes no power

117 killed

650,000 homes damaged/destroyed
250,500 cars destroyed

Environmental

Nature reserves damaged in Delaware
impacted on crab breeding

Millions of raw sewage entered the water
course around New York and New Jersey




Ecosystems, Biodiversfty and Maﬁﬁgement

Key terms

Altitude: height above sea level

Biosphere: the part of the earth and'its atmosphere in which living organisms exist or that is
capable of supporting life

Distribution: where something is located

Ecosystems: a community of plants and animals and their non- living environment

Exploitation: the act of using natural resources

Finite Resource: a resource that will eventually run out

Litter: decomposing leaf and other organic debris found on forest floor

Resource: a stock or supply of something that is useful to people

Water cycle: the closed system in which water moves between the atmosphere, the ocean and

the land

M

Aquaculture: the breeding of fish in pensiunder controlled conditions
Colonise: to become established inan area
Coniferous: trees that stay in leaf all year round - pine trees

Deciduous: broad- leaved trees such as oak and ash - loose leaves in autumn and regrow in
spring

Heathland: open countryside in lowland areas - small shrubs such as gorse and heather
Moorland: land that is not intensely farmed - upland areas of the UK, peaty and acidic soils

Wetlands: areas of low lying land that are wet and boggy - Somerset levels and the Fens

Hibernate: to spend winter in close quarters in a dormant (sleeping) position

Short rotation coppice: trees usually willow grown specifically to be used as biomass fuel -
densely harvested every 2 or 5 years

Ancient woodlands: contains trees that were planted before 1600

Afforestation: the planting of trees in an area that; has not been forested before




Abiotic factors: the physical, non - living environment, such as water, wind, oxygen
Biotic factors: the living organisms found in an area

Detritovore: an animal that feeds on dead plant or animal matter

Organic material: something that was once living

Inorganic material: something that was never living

Soil: the top layer of the earth in which plants grow, contains both organic and inorganic
material

Biomass: the amount of weight of living or recently living organisms

Nutrient Cycle: the movement and exchange of organic and inorganic material into living
matter

Food: Chain: a series of steps by which energy is obtained and used by living organisms

Food web: a network of food chains by which energy and nutrients are passed from one
species to another (who eats who?)

Biodiversity: the number of species present in the area

Limiting factors: factors that limit biodiversity/ population size, such as temperature,
moisture, light, nutrients

Structure: the structure of a tropical rain forest is the layers of plants and animals in the
forest

Function: in a rainforest this is its ecosystem
Transpiration: evaporation of moisture from the leaves of the plant

Eutrophication: the growth of algae on water courses due to chemicals entering the water
course

Monaculture: the arawina of ane cran an larae arens of land

Overpopulation: Too many people living in an area for the area to support

N & O: non-government organisation, a not for profit: organisation, and not in governmental
control

Carbon credits: a permit that allows the holder to emit one tonne of carbon dioxide or other
greenhouse gas and can be traded

Ecotourism: travel to natural areas that does no damage conserving the environment and
improving the well-being of local people




Foo The biotic elaments of an ecosystem Interact to
d Chains & Food Webs form food chains and food webs.

A food chain shows the direct far of energy L gani in_.m eCosy
In a food chain, organisms can be classed as prod [ or posers.

Enengy

The Sun is the Producers {c g. Consumaers {(e.g- Dacompasers
source of all hawthorns) convert mice) feed on * (e.p. fungi) feed
on dead or

energy. sunflght into energy  producers, other
to prodduce foad consumers or both decaying matter.

= balow shows the
s within an atosy In this pl

A food web is a series of interlinked food chains. The food web exampl
interaciion between producars and

| |
The producer Primary , In tuen, ucnt?h;yl Tartiary i

Hie Sun is 1he (grass} it Ters (o & o
i lightinta | {gr e | and fead | fowls)can
m:::::':: * l‘:;‘d.ghmugh . and mice) feed on the primary un all other

pholosynthesis. ~ on the producer. ;

Interdependence _
pandent. This means that if one factor
organisms within the ecosystem.

Al parts of an ecasy ore
changes, It will affect the other

Less food & Loss toatd Less food
The weather shelter cause causes rat and causes the owl
b haird 3 grasshopper sHake population to
papuiations th shrink

Hitle rainfall and mouse
ours populations bt
1o shrink

Changes 1o any part of the Y can cause problems for
" enn:u‘r‘n.m further along the food chain,

TR NS ar
reloased through
docompusitian

Once in the soll, these
nutrients will be added to

Nutsnents in plants

Wl (producars) are stored in
the nutrients that have been Wl biomass and can be passed
littee Nutnents in - [ released from weathered W through food chains when

m runtail or
Al mi dead or veaste

I litter calt run aff tock, Some of these nutrients [ they are eaten by consumers.
rieas others will then be either washed [l When these producers and
se and be out of the sait {leachinglar B consumers gie, the dead
e the sonl taker up by plants thraugh ‘matter becomes litter, and the
their roots. nutrient cycle begins again,

Tropical rainforests are found dose to the Equator, where the
climate is hot and humid all year round. The concentrated sunlight
warms the moist air, and as it risas, it condenses to form large
louds and convectional rain. This results in high annual rainfall,

QM—MMMM @ 15-10e

* Some rainforests, such as the Amaron rainforest, do ha
Vegetation and Sod

More than two-thirds of the wordd's pl
ot e L] s plant species are found in
T b reties e b
are m .
T e are 0.9, evergreens), mi | eanapied
Despite the rainf, 's diverse fon, its sofl Is t very
fertile as heavy rain hes away § Most e oms
flacr that d p
due to the hot, humid conditions. Tha constant warm, wet

weathat speeds up the hutrient cycle and
| sansan Insts all ycugr. S St the arodring

|

| Tropical rainforests are home to half of the world's animal
spedies, including toutans, jaguars and gorillas. People of the
raintorest rely on their suroundings for food and shelter, They
survive by hunting, fishing, and grawing plants fer food and

medicines.
Interdependence of the Ecosystem
are Interdapendant. For o

Pl wearmn, weet clomatn sippidts the groveth of lowaniant vegatanar
T

Chrnie vene tatimn provides foord and shelter {ar many speost
e

Inects and animals pollinate plants and spread seeds, enahbling

them i teproduce and grow eltewhere.

© e irloase molsture intd the atmisphere, which holps to farm dotuds
aritl 1ain, This keeps the rainforest wet and reduces the risk ol drough -

H orm o In an ecosy hanges, other parts of the ecosystam will ba affected, For

sasmple, deloresiation has a huge impact on rminforest ecosystems; it reduces the number of
tinet, whith tesults in 1oss of habltsts, decrsased transplratlon and drier conditions.

ve a ‘dry’ season.

o

Al parts of the rainfi

Plants and animals have devel P ;xpcda!' that snable
them to survive in the hot and humid rainforest enviromnent.
These features ara known as sdaptations.

Plant and Animal

Adaptations

Plant Adaptations

Poor soll, heavy rainfall and competition for sunlight mean that rainf plants hava had to
ke adapt to compate and thrive in tropical conditions. :

Animal Adaptations

With an abundance of food, shelter and watinth, tropical rainforests have a divarse range of
animals. Howaver, with more animals comes more ﬂ!mmﬂ- and cartain species have
{op d cartain P 1o help them srvive.

Toucans have lang,

Bats are nocturnal: they || Glasswing butleriies curved baaks for

Polson dant frogs
il all day and hunt have transparent
!I;l.:i: ::I::tgll:: ?I’ml':' mht Theydasate || wings tln h::g 'l‘h‘;'m n;nclh.i:l?::lhot :iv:n
avoid hat temperatures||  blend in il

shin s brightly
from predators. unmeachable fcnd:

roloured 10 warn off || and competition from
pedlators. other species.

1 —r




e Temp range 25¢ - 30c
e Annual rainfall 1000mm

i ==

rainfall 1,
. | | UCalcan  Soil has poor fertility
e Annual rainfall 200mm | | o Dediduous
v BEs, = i e T = .._.....n._....n...
and dwarf shrubs _

Tundra
e
. ’ * Rain in 6-8 months of the year
o Temprange -34c-12c  Sub- cano
o Lichen, mosses, grasses | | e Animals such as | store food
_ * Plants have a thick bark to prevent water loss

S Ionesl s wan Tropical grasslands
o Temprange4c-17c
- [barioa freas '+ Anmual rainfal 1,001
: Bt : i e || o, e e
* 60 day growing season - Vegetationin 4
LA uuuﬂ,_a.:_ |#ﬂr Tw . H.n e Richiniron
e A e o L e = _ . ):_an_mﬁn_n—u._.m: BD«J\ rcnw‘m eg ;NN_...ﬂ.D._.m
Deserts

Temperate grasslands

e Warm moist summers - cool winters

» Annual temp range 10c - 18¢c

e Annual rainfall 500mm

o Plants have soft stems allowing them to bend

» Temp range 30c - 35¢

e Large night/ day range 18¢ - 45¢

e Can be hot or cold (Africa / Antarctic)
° mniﬁnoc....mm.in__wn_a_.a@"mo:

» Plants short and spikey . in the wind
e Camels are adapted * Animals adapt in order to eat grass

e monkey has a long tail




Arid (lack of rain)
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equator)
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the distribution of
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large scale eco-systems
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Rock type
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Temperature drop per 100m
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Windward and leeward affect

Weathering by climate

Dryer and thinner soil

With height




Detorestation

IRnte of Deforestation Y

1 Is astimated that 50% of the world's tropical rainforests have been
last (o deforestation over the last 100 years.

Increased awaraness of the importance of | Changein annual deforestation tate, 2000-2010
tropical rainfarests has lad many countries, P
such as Brazil, to reduce their deforestation
rates. Although the global rate is decreasing,
it tontinues to increase in some areas. For
example, in indonesia, large areas of the
rainforest are being cleared to make way for
palm oll plantations. Indonesia Is the worki's
biggent praducer of palm ofl, and its economy
relies on Its production.

| Troes are folled 10 harvest timber | | Trees are deared to
for profit. Roads must alsobe | cmate space for
| bullt to occess logging sites, crops and grazing
quiring furthar def jon, | i k |

Impacts of Deferestation

Indigenous pecples have long deared small sreas of forest with litvle damage. However, madern
large-scale delorestation has had huge anvironmaental, economic and sodal impacts.

Trees remove 00, from the phere; Jco,hT-is fbute to the
gnmlm-lfo«mdrhinnghbdnmp«atmﬁ.&wwhmmm%r
mo_utomkupwlujlmqnpu"ull._mmnutﬂenumhadnd.

jon also y: plants snd animats & extinct
_duﬂ.nllukoﬂoodandslu_l_ur.

[f in 1500, 6.9 million peopls wers kving in the Amazon rainforest. Only 200,000
remaln thars today as their homes are destroyed by deforestation: Momaver,
deforastation's eHects make thesa sruas less ive to tourists, leading to
lost Incoma. However, more jobs are belng creatad through logging, farming |
mmmmmmmuwmu-_.#

Jefoestatiun: The Amazon Rainforest

e Amazron riinforest is the largest tropeal raforest on Earth. However. o
warppening one-fifth of the rainforest has been lost to deforestation since 1970.

Fact FilelCX, | cllilys 7 il
* The Amazon rainforest covers nearly & miltion kmt,
* Located in South America, it covers nine countries,
Including Beazil (60%), Peru {13%) dnd Colombda {10%).
* With over 40,000 plant species, 400 mammals, 1,300
birds and 3,000 fish, it is homne to more plant and

animal species than any other ecosystem on the planet.

(auses of Deforestation
“Fermers dear of the f d i
grow craps h_:'l_‘;;lr lamllle:'(!l’l:sbma“ . hﬂ:l'r:.:;:i;m tn "'h

Over 70% of defi ion In the A isduetoc jal far
livestock (cattie) and crops {rice, palm oll, sugar cane and mﬁnl'.. —

f Trees are felled 1o 38l as timber {
Logyin strivhias b rmo:h f:lr_nllum and as pulp for paper.

m Large mines have been built in the Amazon to enable extraction S
ot such as bauxite, iron ore and gold. '/

| Hydroelectric (HEP) power stations hava bea ted i ]
Balbina reservolr alone flooded over 2,300 I:;'a.nl.thn :fa::'t?a:::" The

Noad Varlous roads, ineluding the Trans-A 1an Hi

Building enable greater access to the Amazon and its d;mm:." been buit to

Large areas of rainf have been ¢l  to create setilements )
m ralnfarest workers, who then use some of the timber (or buﬂll;llng':;d fuel.

pulation mimilian government nil_ers iami to who 1 L
Girowth overcrowded cities and clear small areas pf;l?ﬁ:ming_mm outof h

e

P
Amazon rainforest

4 Dafarestation has s i t
EH"’-(h ol’ De{-Ol’esfﬂhoh tocally, natlona.'.'j: a:;e;al:zﬁ :
Soll Erosion Economic Bevefopment Climate Change

Whan trees are rem-.n:ved The farming, mining and Trees in the Amazon store
« lromanares, thesoiiisno  logging industries provide | 20% of all the carbion in the
longer held together by many jobs and significant €anh's biomass. As large

™ tree roots, The toil erodes income for rainforest portions of the rainforest are
and its nutrients are couritries, boosting their  cleared, €O, is released Into
leached, reducing soil economies and helping them  the ulmosp‘here. adding t
fertility and preventing pay afi foreign debts. the greenhouse effect

further plant growth
. Y= % ?-- wido o __

Thay are the workd's  Goods such as timbar, They arehome to  Trees absorb CO, from tha

oidest blome with rubber, cocoa, coffes indigenous pecple  mtmosphare, limiting tha

the greatest and medicinas are all whorelyonthe  greenhouse affect. They

biadiversity of plant d from vropical i far also regulate the watesr

ond animal life. rainforests. shn:::.i:;od and  cyclw, reduding flocding.
nes.

If rainforests are not managed sustainably, they could be wiped ou
completely, greatly atfecting the environm nd global

resources. On a governmental lavel, this may invoive
MMI‘ m:h " ing laves to stop damaging
: practices or setting up nationat parks and wildlife reserves.
Organisatians such as the Nature Conservancy and vxrr rn.iy' on donations to

help them promote cmmw.ltiu_n through ed g i

$hrect] d areas by p g
Thoy olso aim to ly protect y B ereating nature o

E(Iluulllng people about deforestation’s atfects can tu_alp them u_?d_mun’dﬂ:
value of the rainforest and how it an .bu tainably | g —
nspacinlly important for those in

Aeachas people about more sustainable alternatives.

Most tropical rainforests are found in low-incoma
countries {LICs) that have large debts. LICs often bormow
large sitms of monay from high-ncome countries (HICs} to
aid development. They also often rely upon income from
activities suth as logging and farming to repay their dabt.
To protect rainforests, some HICs have agreed to write off LICs” debts in
exchange for a guarantes to protect large areas of their rainforests, For exampla,
In 2011, the US government agreed to convert $28.5 million of indonesian debt
Into an investment to protect opical ralnforests.

Selective Logging and Replanting

lactive logging invol limitlng the ber and types
of traes that can be fellad - for axample, only trees of &
cartain height or age. This causes less damage to the
rainforest's structure and biodiversity.

Heptanting involves replacing any 'l_nlhd trees with new trees of tht. sama type.

This helps to maintain the ts long-term = and ¥

o <t areas. As a
result. iilegal logging is common.

{1 of the

Ecotourism is a nesponisible form of ¢ thart supp
comervation and wildlife, while also benefitting local people.

Ecotourism aims to educata visitors and minimise damage to
the environment causad by tourism. It also creates employment

opportunities for local people, such as work as tour guides orin hospitality,
[}] ism prog ane ged inably and work to support the Jocal
community, they can positively affect an area's economy and environment.

il

International Agreements
T intemations) agreements can help reduce of restrict
practices that d = envi it

For axample, hardwoods such as taak and mahogany have
become increasingly scarce because of high demand in HICs
where they are used 1o make wooden furniture.

To protect thess woods, more than 70 nations signed the International Tropical
Timber Agreemant in 2006. The agreement {imits the trade of tropical
nsdwoods. It requires hard d timber to be felled from sustainably managed
areas and marked with 8 tegal ragistration number.

VA

BC
L]
Despita laws being in place to control logging, it is ;\ot.ll_ways possible to | =
them b




Hot Deserts

Physical Hat desert »
nvironments are found batween 2
Cha CLET IS the Equator, where hot, dry air sinks and uus: J':ﬁ:'ﬂm:ﬂ;of
e e
L

it is extramaly hot in the
day burt cold at nipht, as
thare are no douds to stop
heat loss. Diurnal (dally}
temperatures can rangs
betwaen 35-40°Cin summer.

Desarts are dry and arid
vegetation.

Rainfall levels are low
ahd unpredictable

| - it may not raln for

I years ata time.

with Hittle

Vegetation and Sail

Mast hot desart 10il is dry and not very fartlle. Dus to & lack |

of rainfall and sparse vegetation, there is little decomposing

matter to enrich the soll. The nutrients that are present
decay rapidly due o high temperatures.

1 Only a limited number of plants, such as drought-resistant
cactl, can survive tha harsh desert conditians.

| Due 10 the hot, Deasert people are
dry tonditions, soil often nomadic,
It poor and desert meaning they Ituor;
tHod lvarsity is law, maving in search
Only speclally Yood and water. They
adapted animals grow crops whers they
are able 10 sirvive, ctan and rely on animals
such as goats and camals
for food and transport.

nutrienti and water.

Plant reats stabslise the The biotk {living) and ablotic Plants provide
soil. helping ta prevent {non-living) components of hot ammals with
desertification deserts arm interdependent, nutrients and water

_ Apimals hedp plents to reptoducs

The hot desart ecosystem is extremely fragile. tf cne compenent changes,
it can greatly affect the other comp. in the y
s maki Irrigation {artificial As tha number of plants in
hgmmmm and mc wgmpm‘ kowrers tha water hot desarts dectines, the soil
This change reduces the tabie underground and betomas less stable, and the
amount of water avallable leaves hess water svailable risk of
for plants and animals. for other plants.

Ton Deserts have far less biodivarsity than other global ecosystams.
el ELE n.f PFlants and animals have had to develop special adaptations to
MR TR LG GHGELEN ourvive the challenging desert conditi
Desert plants have had to sdapt to
Plant Adaptations mlmﬁhmmddmou. f

Succulents, such as cactl and aloe, can store water lnmr fleshy Iu\.m or stems.
Their small, waxy leaves halp to minimise water loss hrough P Some
succulents may hava toxins and sharp spines to deter thirsty animats,

Blant roots are either long and deep to reach underground water
supplies or short and thallow to collect suriace water whan it rains.

Ephnm-.rals. luéi:;i;sln ptimrose, only garminate when it rains. They
complete their life cycles rapldly: thay grow, Tiower and produce seeds
within a matter of wesks before dying and scattering their seeds.

= Desert animals have adapted to Intense heat. & lack
Animal Adaptations al water, sandy sur!ms:nd coid nights.

Camels
P

Thelr distinctive movement
helps them travel slong
loose, sandy surfaces and
minimises bodily contact
with the hot sand.

Camels store fat in theis
humps to sustain them when
food and water is scarce.
Their long eyelashes protect

agalnst sand!

Tiwir |arge aars are full of
Istcunt vessels that allow encess
Inmat va beave thair body in the

day. Their fur keeps them

warth during cold nights,

Hot Deserts: Thar Desert

Thar besert Fact Fite O,

Tha Thar Desart lies partly in northwastarn india and partly In sastern
. Fa'l'nuif:nmd mi‘e_fs’ 7:: arma mc:lf. mr:wm km?, fts population of 20
:om peopla a e ter than BD e,
- mm;hmdfny el =l Ll

| - / S e ey
G““e“qe‘ \; ﬂndmcg:‘m:t::moly hot, with an average daytime

Extrama tamp: | tamp around 45°C, though this aan drop to

and acassl fsues | a3 $-10°C In winter, This Mlmlu:l"ﬁww.:
| maan tha of | (e.g. farming) difficult Rainfall is very low and ranges
| tha TharDetart facs | from 100 to 500 mm per yaar. Most rain falis during the

— LNy ¢ chilleiges. | July-Saptember monsoon ssason, High avaporation rates

| from lrigation canals increxsa soxic salt In the soll, kiling ar Beart

| plants and making crop growth difficutt. ||
—————— e N ———— m——— <
Inaccessibliity Water Supplies

Road bullding is limited bacause | Cimate is the main cause of the Thar
of msiting tarmaz In extrams [ Desart's imited water supplies. Rainfall is

o | heat and little funds. Public | ' unpredictable, and rivers do not flow all the
gt :'N_b;_a_.c !uampeﬁilpoormnlin \time. Groundwataer is the main sourcs of
I = mostly on overloaded buses. Du-l -water. However. this i usually found deep
I to the lack of roads and heavy sand 4 1 and requires a well. | _ |,

] a
. soma places ara acteisibie anly by camal. :ﬂz{smmr is often saling.
Firiplink stminpinfinibotuismpionitriinhaied . . i &3
Developmen{' Though life In the Thar Desert can be challenging, the desert's
.y. lotation and natural resources {e.g. mirierals, fossll fuels) have
OPPor{’um'l' |2} created a range of opportunities for future developmant.

Mineral Extraction Tourism _ter wet
Minerats such as gypsum, limestons and With its exotic location and vibrant village

white marble ae valuable building cutture, the Thar Dasart attracts a growing
malerials, and kaolin can be used to numbar of tourists. Locals can sarn
manuiacture papes. money by selling souvenirs, acting
= tour guldes or offering camel rides,
Energy Production Farming
The lignite coal and oil found in The Indira Gandhi Canal has provided
Batmas Dlstriet is used to power Irtigation for commercial crops such as
toal-Fired sleciricity plants in Pakistan and wheat, cotton and pulses. R is also
tndla, h coal axtraction remaing source of drinking water. Sustainably

popuist, the 'S sty cimate and high drought-tolerant treed, such as the jujube

M!:vnm&hdowcﬂunh‘h‘w“ nnl;.::dplmudlws:lnbﬂk-unddm
Ueneeate gieen andrgy. There i already & a uce & valuable crop.
mmnhhhmmdnmlumrw -

PLAN 2t Bhalerl. -

[ gy 1

[ ro— Desart #i uuualeundetl.hma'tfm-
Causes of Desertification dmrﬁnc:gnnl of climatic and buman factors.

{Climate Change

Statistics on raiinfall patterns suggest that the amount and

trequency of rainfall are decreasing in desert fringa areas.

[+ d eninfall i drought length and intensity,

which laads to diier soils, plants dying and greater soll erosion.

Rlsing temperatures due to global warming also lead to

Increased svaporation from plants and soil. This accelerates
dagradation of the land.

putation gi h and i d human activity ans putting huge
prassura on desert fringe sreas. Increased demand for food and

water maans that land is being used more ntensively, This
lly laads to soil eroslon and desertification.

Romowal of Fuslwaod
Trees are cut down for
fuelwood for cooking,
feaving the soil exposed and
Inerable to arosk

Drverowliivatsn
Grazing animals strip the land |} Replanting crops in the same
of ity vegetation quitker than area robs the soil of vital
It tan grow back, Without the [l nutrients. Crops cannot grow,
plant roots holding the sail and the exposad soll
together, it erodes. vulnerable to srosion,

The risk of desertification ¢can be reduced by using a variaty of management strategies.

Drip irrigation, rock walls (bunds) and terraces cut into slopes can help
reduce water run-off and scil erosion. Crop rotation and the use of compost
can help ensur soil is fertile and rich in nutrients. Drought-resistant plants,
tuch as pigeon peas, am suited for cop growth in deserts.

arvsion. They also provide shade, and their decomposing leaves add

Trees help bind and stabllise soll to protect it from the wind and reduce l
nutrients to the soll. i

e of & s i -
mmuﬂ-m,.: Y Atiordable and inabln new technologles can help prople implement

practices that reduce their impact oh tha land. For example, solar cookers
can b used to reduce the need for fuslwood.




Sustainable management of a deciduous woodland - Dolby Forest

Introduction

Dalby Forest is located in North Yorkshire, West of Scarborough and South
of Whitby and within the North Yorkshire Moors National Park.

Itis an ancient deciduous woodland with human evidence dating back
as far as the Bronze Age. The 3500 hectare forest also contains coniferous
woodland used in the fimber indusiry. Surrounding Dalby forest is

| mocrland and mixed farm land.

Woodland Management

On steep slopes, deciduous woodland will be left unmanaged to reduce
erosion and disturbance to the slopes.

Coppice management involves cutting down trees and allowing the
shoots from the stumps to grow. This ereates more stems and in future
some of these will be cut again to allow further growth. This means that
the forest will always have a mixture of young and old trees.

Invasive conifers have been gradudlly replaced with oak frees as they are
native to Britain and are more suited to the temperate climate. Areas
which already contain oak woodland have been turned into conservation
areas fo protect the trees.

Deer can be a nuisance in woodland as they eat tree shoots and rub their
antlers on the bark as'a mark of their territory. This can disrupt the
ecosystem so a conirol of 4-7 deer per sq Km has to be met to allow a
balance.

Wildlife Management

The Forestry Commission who run Daiby Forest have tried to create a
varied landscape with a mixture of woodland, moorland and scrub. This
provides a variety of habitats for wildiife in the area.

Invasive species such as Himalayan balsam and Rhododendron (planted
by the Victorian’s) will be removed to aliow the new oak trees to develop
and recolonise.

Com ity Man

Friends of Dalby Forest, who are made up of local volunteers, work in
partnership with the Forestry Commission on a variety of different tasks and
events throughout the year, with regular meetings the 3rd Sunday of every
month. This ranges from footpath maintenance to tree planting.
Volunteers are also encouraged to visit Dalby Forest to develop and look
after the mountain bike trails.




Sustainable management of a deciduous woodland - Dolby Forest

i nd Recregtion M eme

The forest aims to provide facilities and activities that meet the needs of
tourists and local visitors.

The visitor cenire at Thornton-Le-Dale has been sustainably built and has
wind turbines, rainwater harvesting as well as counters made from
recycled materials. Inside there is a hands-on interactive exhibition which
allows visitors to understand the work done in the forest,

Recreational activities found at Dalby Forest include Go-Ape which has
Segway hire as well as treetop walkways and zip wires; bike barn cycle hire
and courses, park run and woodiand themed play areas.

Education

Dalby Forest has become a hub for sharing knowledge about usage and
sustainable management of ancient deciduous woodlands.

Weekly and daily monitoring takes place to lock at the impact of
recreational use on the forest.

Research is being carried out on how the woodland is responding to
climate change and pollution.

Children have been intfroduced to woodlands and wildlife through use of
the ‘ranger in a backpack' resource which include games and activities
for children to use as they walk around the forest. Activities range from
building shelters, to finding out about the forest through touch.

The Dalby Activity Cenire allows visitors to learn about the forest through
guides. Again these focus around activities such as minibeast hunting.
Family activity packs can also be bought from the visitor centre to do
activities such as orienteering.

Recently a new app has been created called the ForestXplorer which
allows visitors to learn about the woodland and wildlife.




