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ENV101 - EARTH SYSTEMS

THE HYDROSPHERE AND THE WATER CYCLE
Presented By lan Lancaster

KSI Land and Water Planning =
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o EARTH SYSTEMS

Climatic Processes-Hydrologic Cycle-Biogeochemical Cycles

o/

\‘Béjore talking about the water cycle there
are some things we need to review.
Remember that water is made up of
molecules of oxygen and hydrogen atoms,
H,O that are always moving.

And how fast these molecules are
moving determines whether the water
will be a solid, a liquid, or a gas.

And just how fast these molecules move
is determined by heat energy, how hot

or how cold they are. e
~ \_)

~

—

* Shows how many and
which type of atoms
make a single molecule

0.
HoH é’

* How many atoms form

one water molecule? /

o/

*Of course, molecules are way too small to
be seen. But if you can visualize the
molecules as small balls, molecules of water
in the three states of matter might appear
something like this:

Solid Liquid

i/

5 ice.” The molecules are tightly packed and vibrating in

*We will first look at our model of solid water called

place.

*When there is only a small amount of heat energy the
molecules are packed so tightly together that they form
ice.

* At sea level, water is transformed into ice, or frozen, at
0 degrees Celsius. This is the solid form.
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'N;xt, we have our model of liquid water molecules.
*When there is more heat energy, the molecules move
about more vigorously within their container.

* At sea level the liquid form can range between O and
100 degrees.

*Finally, we have our model of molecules of gaseous
water called “water vapor.”

*There is even more heat energy now, and the molecules
are moving rapidly, banging on the walls of whatever
container they are in, escaping where ever there is an
opening.

* The important thing is that the amount of heat energy

determines whether our H,O molecules are a solid, liquid or gas. R e R o lar elconsiantly changing backlandlforiber (el -
* Adding or subtracting heat energy can cause water to change ~  stages
from one phase, like ice or liquid or gas, to another. Stage changes between vapor, liquid and solid happen because of
* Water vapor is water in the form of a gas. temperature changes
* Like most gases, water vapor is |nV|.5|bIe. i When liquid water molecules gain heat energy they become water
* Even though we cannot see them, air always contains molecules vapor (evaporation): when water vapor molecules lose heat energy
of water vapor mixed in with molecules of nitrogen, oxygen, they become a liquid (condensation)
argon and carbon dioxide.
* Having learned that there is always some water vapor found
in air, we should also understand that: s evaporation ! ey
: . H )
* The warmer the air the more water vapor molecules there are.  ~ tisssen /0 d q 2l <o * s
* The cooler the air the fewer water vapor molecules there are. . S Liquid condensation 5 Gas ./
W S0/
e ot | /. L bt /)

w
JWo'er molecules in air do not remain in one state of matter or

Now let’s look at the water cycle.

Although the water cycle is like a circle that has
no beginning or end, we will start our study
with:

evaporation.

Water on the Earth’s surface is continually

evaporating—changing from a liquid to the
gas called water vapor.

Even on a cool, dull day the energy from the Sun
heats the surface of the sea causing some of the
water to change from a liquid into water vapor.
This process is called EVAPORATION. () S
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Here we see
a diagram of
some liquid
water
molecules
gaining
enough heat
energy from
the sun to
change into
molecules of
v\ wc&ejr vapor.

However, remember:

1. Water molecules are too small
to see without a microscope

2. Water vapor is invisible

~_/

—

T Nedrly 90% of the the water vapor in our
\_/ atmosphere comes from the oceans, seas and
other bodies of water (lakes, rivers, streams)
ihrough‘evqporqﬁon.

We know that water is evaporating from the
water shown above but we cannot see it.

S )] @

Water vapor is invisible.

-

"Fhe/remqining 10% of the moisture found in the
\_/ atmosphere is released by plants through

transpiration—release of water vapor from leaves.
e =

ge. Hoo,

Kin aF

While most of the water vapor for the water cycle comes from
evaporation, transpiration adds a lot of water vapor. For

example, a cornfield 1 hectare in size can transpire as much as
40 kilolitres of water every day. Q4 ) e

\

=

/.

Now that we understand that there is
E water vapor in the air, the next step to
be examined in the water cycle is:
Condensation

Clouds form as the result of condensation—
water vapor that is cooled changes to liquid
water.

i — ol

—

This process of condensation is constantly
I occurring all around us as water vapor
s molecules in the air bump into cool surfaces.

Because when water vapor molecules strike
a cooler surface, they slow down and
sometimes change into tiny droplets of liquid
water that look like “fog”.

Over time, these tiny droplets of water join
together forming larger and larger drops.

M

s S\

—

'% Woater vapor hitting the sides
> 4 of a cold glass or water
bottle condenses (changes
from a gas to a liquid).

condensation




As time passes the water droplets
increase in size.

vuu
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More condensation

Water vapor
condensing on a
cold window.

M SR @

\_/' More condensation

\ Water vapor @
. condensing on a u

CQJW"“@ > ( ‘))

More
condensation

Water vapor condensing on the cold
car windshield.

) u('.

Water vapor condensing on grass or

)

a spider web--dewe’

More condensation

Like the “fog” on

condensation the window or

C mirror, steam is
made up of tiny

water droplets.

Steam is not water
vapor.

When the water vapor from the boiling water
hits the cooler air outside the tea kettle, it

condenses as tiny water dro‘blé’i (=) 0(




25/09/2015

More condensation

ometimes, water vapor conde

\'u/ L~
o

: fﬁa—-—‘-..
T

Howeéver, unlike fog, most clouds do nof form on the
ground; they form high up in the sky where the air is
i.uch cooler.

3 =

As you move
up in the
atmosphere it
becomes
colder and
colder.

Altitude metres

Temperature C

o

\Gle@s—another product of condensation.

As water vapor is cooled high in the atmosphere it
condenses into tiny water droplets—a cloud.

"

Now we have to ask what causes this warm air
that is loaded with water vapor to rise 2

Usually this “lifting” of warm air is caused by
another of our “cycles.”

Convection

The tendency of hotter and therefore lighter
molecules further apart) liquids and gases
d for colder, heavier (mole

./

o

=

influence o

colder,

colder,

denser denser
(heavier) (heavier)
material material
sinks sinks

hotter and therefore
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\_/ Here is convection in action. \—/ Another demonstration of cool dry air
: z sinking and pushing up warm moist air. </
I “ Smoke from burning stick.
Warm air
(less dense)
pulled less
hard by gravity
and therefore
being pushed e
up by cold air.
s = =
Burning candle
) warming air. i = j

Now let’s look at how convection
currents on Earth are important in
the formation of clouds.

—

The Sun heats the ground.

\_/ / The ground then warms the
' air above it.

L Warm air, with lots of water
| vapor, rises and cools.

' As a result of the cooling,
" the water vapor in the air
— __J changes into tiny water
,.A [!\W?,L”E‘S?" droplets of liquid

expands, p
ol water—a cloud is

\\ formed.

surface warms ~

—

The tiny water
droplets making up
clouds are big
enough to be seen in
large groups (like a
cloud) but too small
for gravity to
overcome the rising
warm dair.

\_/ §mq|l, yes. But just how small2 The
< droplets created from condensing
water molecules are so small that
millions of cloud droplets are needed
to produce a single rain drop. They
are kept aloft by the slowly rising
convection currents.
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uHowever, as the tiny droplets inside
the cloud collide, they join and
droplets grow in size.

Finally water drops form.

& Which brings us to the next
part of the water cycle,

Precipitation.

When these
drops become
too large for
the rising air to
hold them up,
they fall as rain
(precipit

\_/ \'éefting this fallen water (precipitation)

back to the rivers, lakes and oceans is also
= part of the water cycle. Water can take

two paths back to larger bodies, one is on
the surface and the other is underground.

Some precipitation that falls on the
ground flows over the land to streams
and rivers and finally to the ocean.

surface run off.

)

=

You can easily observe this surface run-off if it
is water running down your driveway, along the
curb of your street and into a storm sewer.

25/09/2015
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| Durifig a heavy rain, water flows over the soil filling creeks /
g Y g

J which then flow into streams and finally into rivers. The surface J u

runoff that flows into a creek is beginning its journey back to

3 BREAK AND QUESTIONS

i the ocean.

J I
) —
Total water on Earth
W seawater  97%
@ fresh water 3%
Total fresh water
ice 68.7%
groundwater 30.1%
surface water (liquid) 0.3%
er 0.9%
L -
Total surface fresh water (liquid) [ ¥
lakes %
swamps  11%
rivers. 2% L2
=
RS (
) S )
o
LA Origin of the hydrosphere oA Wat th cky planet:
@ _Orig ydrosp @) @ Water on other rocky planets

Primitive atmosphere:

e lioxide

1S THERE WATER ON ‘ ’
oTHERPLANETS?

| condensation
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Ice may exist in craters
at the poles according
to radar.

polar caps
« Liquid water in the past

e
L)
® Water on other r¢ pli

« No surface water
« Traces of water vapour
in the atmosphere

L)
@ _What are some properties of water?
>, ™

o\

It expands on freezing.

\J

It absorbs a lot of heat. It is highly cohesive and adhesive.

e
Cl
\_/ @ _Natural disasters produced by water

& Flash flooding ]

River flooding

87 %

chlorides

« Itis salty.
« It contains dissolved gases from:

- wave action

- the activity of aquatic plants and animals
- Temperature varies with depth.
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00004.MTS
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produced in the oceans

Waves are
caused by

Tides are ’ " Ocean currents
caused by = are caused by

- .
® produced in the oceans k)

Waves are
| The wind caused by

" Ocean currents
are caused by

J o
produced in the oceans et

Tides are Gravitational attraction " Ocean currents
caused by of the Moon and Sun w=== are caused by
on the water

produced in the oceans b

; * Winds
« Differences in temperature
« Differences in salinity
=

Waves are
caused by

"
Ocean currents
~=== are caused by

® Where is fresh water found?

Groundwater Wetlands

WATER CYCLE REVIEW
A d

10


Kath Hot springs.avi
00057.MTS
Iguasssou3.wmv
Kath Hot springs.avi
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® What is the water cycle?

Surface Runoff

condensation in — * Water flows over the ground instead of sinking
the form of clouds into the ground

— Snow melts, rain runs off surfaces, etc.
— Streams and rivers carry water back to oceans

surface runoff

: :
f

Groundwater
* Precipitation seeps down through soil & rock
* Layers act as filters that trap contaminants
* Water table: imaginary line between the water-
logged soil and the soil not saturated with water
~ varies with seasonal precipitation, pumping, &
seography + Two types ot amlfers
~ unconfined: water supply
which has a solid layer of
rock under it, but a
permeable ayer of racks

solid rock layers through
which water cannot pass.
* pressure bulds up and can
form an artesian well

=

1=
® Whatis the water cycle?

Infiltration

condensatio * Water absorbed into subsurface of dirt & rocks
thelformioiiclolids ; — Water percolates down between spaces in soil
- empties into i eans or is
stored underground in aquifers

* Saturation = all the
iy spaces in soil & rock
Pk, are filled with water
infiftration - e 2 — Flooding occurs:
+ whon sol becomes
surface runoff sturated, or

evapotranspiration

Infitration can oecur

11
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What is the water cycle?

Precipitation

* Water falling from the atmosphere
— Vapor molecules collide & join to form droplets
~ Falls as rain, snow, sleet, or hail

Transpiration Water Resists Temperature Changes

* Heat = how fast molecules are moving
* Water's polarity makes the molecules both “sticky” and
* Emission of water vapor from plants "slippery" (like magnets that attract & repel)
~ Plants absorb water from soil to use in photosynthesis = MG yueltan 401 Oyl becac i of conseion i
~ Water vapor released through stomata (pores) under leaves Rt s e SR 5 ek o S 9 ;’::;"‘hin'
by1'C
= Water has a very high specfic heat

* Water stabilizes air
temperatures
~ Absorbs/releases large
amounts of heat with only
a shight change in its own.
temperature

Water boils at 100°C (212°F . &
bk i2izn) Attraction between particles of
- energy o break hydrogen bonds :
different substances
Evaporation can occur at much lower temperatures : i
Water vapor in atmosphere resists temperature changes R Watecand glase
Evaporation absorbs lots of heat energy Explains capillary action
~ Evaporative cooling (sweat, panting, seashore) ~ water molecules will “tow” each
other along when in a thin tube

Transports water o
against gravity I - .
(roots to leaves)

inplants Cohesion

Adhenion » Coneson

12
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) )
Cohesioft -}

Water freezes at 0° C (32 F)

* Attraction between particles of the same H,0 is most dense at 4" C (as a liquid)

substance (i.e. water molecules)
* Results in Surface Tension
— molecules at the surface cling together
— produces a "film" on top of water that allow
some things to remain afloat
— only at surface

Crystal lattice formation the result of water's polarity
Density of solid H,0 is 9% less than liquid HO

=
(&}

o

Hydrogen Bonding

* Attraction between oppositely charged
regions of water molecules

* Each molecule can have H-bonds with
four other water molecules

* Weak bonds continually break & reform

A 5
Chemical Formula

« HO

* Shows how many and
which type of atoms
make a single molecule

O |
H H
* How many atoms form
one water molecule?

BREAK AND QUESTIONS )

NT Water Resources — Constraints,
Opportunities and Climate Change

lan Lancaster

13
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DROUGHT

~
LATE WET — MODERATE VARIABILITY

‘\/’_‘ S
~ EARLY DRY — MODERATE TO HIGH VARIABILITY

EARLY DRY — EXTREME VARIABILITY

14
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DRY —LOW VARIABILITY >10MM : o MID DRY — LOW VARIABILITY >10MM

o MID DRY — LOW VARIABILITY >10MM - LATE DRY — EXTREME VARIABILITY

S i
BUILDUP — MOD TO HIGH VARIABILITY / BUILDUP— MODERATE VARIABILITY

15
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EARLY WET — LOW VARIABILITY

NT Water Resources HYPLOT V130 Outpu aosaton
Period 1 Year ~Plot Stant00:00_01/07/1941 1941/42
Interval12 Hour Plot End 00:00_01/07/1942

O DRO14015 Darwin Airport 1000 Total  Rainfall (mm)

=
L

J
Sep | oOct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun

[T e———

rErep———

NT Water Resources

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1942 1042143 Period 1 Year Plot Start00:00_01/07/1943 1943144
Interval12 Hour Plot End 00:00_01/07/1943 Interval12 Hour Plot End 00:00_01/07/1944
150 0 DRO14015 Darwin Aiiport  10.00 Total  Rainfall (mm) A4 , 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm) A
100 100]
o) of
' ' |
| | -
. ! i |
o u q ) ..
Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Ju | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun
NT Water Resources HIPLOT V0 Outn 512000 NT Water Resources HYPLOT Va0 Outpt ciszncs
Period 1 Year Plot Start00:00_01/07/1944 1944145 Period 1 Year Plot Start00:00_01/07/1945 1945146
Interval12 Hour Plot End 00:00_01/07/1945 Interval12 Hour Plot End 00:00_01/07/1946
150 0 DRO14015 Darwin Aiiport  10.00 Total  Rainfall (mm) A4 , 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm) A
1 10
o) of
' 1
i | m | |
TR T | | Fid b 1
J Ly , q L il
Ju [ Aug | Sep | Oct | Nov | Dec | Jan | Feb Apr | May | Jun Ju | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun

16
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—

NT Water Resources

Period 1 Year Plot Starl00:00_01/07/1946

Interval12 Hour Plot End 00:00_01/07/1847
DRO14(

Darwin Aiport 10.00 Total  Rainfall (mm)

1046147

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1947
Interval12 Hour Plot End 00:00_01/07/1948

Darwin Airport

10.00 Total

1047/48

Rainfall (mm) —

—

15

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1948
Interval12 Hour Plot End 00:00_01/07/1949

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

1948149

—

NT Water Resources
Period 1 Year  Plot Starto0:00_01/07/1949
Interval12 Hour Plot End 00:00_01/07/1950
, 0 DRO14015 Darwin Airport 10,00 Total

1949/50

Rainfall (mm) =

—

151

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1950
Interval12 Hour Plot End 00:00_01/07/1951

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

1950/51

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1951
Interval12 Hour Plot End 00:00_01/07/1952
, 0 DRO14015 Darwin Airport 10,00 Total

1951/52

Rainfall (mm) =

17
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—

NT Water Resources

Period 1 Year Plot Starl00:00_01/07/1852

Interval12 Hour Plot End 00:00_01/07/1953
DRO14( Darwin Airport 10.00 Total

1052153

Rainfall (mm)

—

NT Water Resources

Period 1 Year Plot Start00:00_01/07/1953

Interval12 Hour Plot End 00:00_01/07/195:
Darwin Airport

"
10.00 Total

1053/54

Rainfall (mm)

—

15

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1954
Interval12 Hour Plot End 00:00_01/07/1955

, 0 DROLA015 Darwin Airport  10.00 Total

1954155

Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Starto0:00_01/07/1955
Interval12 Hour Plot End 00:00_01/07/195

6
, 0 DRo4015 Darwin Airport 10,00 Total

1955/56

Rainfall (mm)

—

151

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1956
Interval12 Hour Plot End 00:00_01/07/1957

, O DROLA015 Darwin Airport  10.00 Total

1956/57

Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Starto0:00_01/07/1957
Interval12 Hour Plot End 00:00_01/07/195

8
, 0 DRo14015 Darwin Airport 10,00 Total

1957/58

Rainfall (mm)

18
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—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1958 1058/50
Interval12 Hour Plot End 00:00_01/07/1959

DRO14( Darwin Aiport 10.00 Total  Rainfall (mm)

—

NT Water Resources. T ——
Period 1 Year Plot Start00:00_01/07/1959 1959/60
Interval12 Hour Plot End 00:00_01/07/1960

Darwin Airport 1000 Total  Rainfall (mm)

—

15

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1960 1960/61
Interval12 Hour Plot End 00:00_01/07/1961

, 0 DROLA015 Darwin Aiiport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year  Plot Starto0:00_01/07/1961 1961/62
Interval12 Hour Plot End 00:00_01/07/1962

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

151

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1962 1962163
Interval12 Hour Plot End 00:00_01/07/1963

, O DROLA015 Darwin Aiiport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1963 1963/64
Interval12 Hour Plot End 00:00_01/07/1964

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

19
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NT Water Resources
Period 1 Year Plot Start00:00_01/07/1964
Interval12 Hour Plot End 00:00_01/07/1965
DRO14( Darwin Aiport 10.00 Total  Rainfall (mm)

NT Water Resources. T ——
Period 1 Year Plot Start00:00_01/07/1965 1965/66
Interval12 Hour Plot End 00:00_01/07/1966 )
Darwin Airport 1000 Total  Rainfall (mm) ~
o

15

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1966
Interval12 Hour Plot End 00:00_01/07/1967
, 0 DROLA015 Darwin Airport 10,00 Total  Rainfall (mm)

NT Water Resources pramrep———
Period 1 Year Plot Start00:00_01/07/1967 1967/68
Interval12 Hour Plot End 00:00_01/07/1968
, 0 DRo4015 Darwin Airport 1000 Total  Rainfall (mm) ~
o

NT Water Resources

Period 1 Year Plot Start00:00_01/07/1968
Interval12 Hour Plot End 00:00_01/07/1969
0:

NT Water Resources [ES——
Period 1 Year Plot Start00:00_01/07/1969 1969/70
Interval12 Hour Plot End 00:00_01/07/1970

, 0 DRo14015 Darwin Airport 1000 Total  Rainfall (mm)

14, DIDROI401S  Danwn Arport 1000 Toual _ Rainfal (om)
10

50

T T e \Jlocn - lNSC“\'l -‘Jetl\ Janm\ Feb ] ﬁﬂl‘\

—

20
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—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1870 1070171,
Interval12 Hour Plot End 00:00_01/07/1871

DRO14( Darwin Aiport 10.00 Total  Rainfall (mm)

—

NT Water Resources. T ——
Period 1 Year Plot Start00:00_01/07/1971 107172
Interval12 Hour Plot End 00:00_01/07/1972

Darwin Airport 1000 Total  Rainfall (mm)

100

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1972 1072173
Interval12 Hour Plot End 00:00_01/07/1973

150, DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year  Plot Starto0:00_01/07/1973 197374
Interval12 Hour Plot End 00:00_01/07/1974

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1974 1074175
Interval12 Hour Plot End 00:00_01/07/1975

150, DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Starto0:00_01/07/1975 1975176
Interval12 Hour Plot End 00:00_01/07/1976

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

21
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—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1876
Interval12 Hour Plot End 00:00_01/07/1877

DRO14( Darwin Aiport 10.00 Total

1076177

Rainfall (mm)

—

NT Water Resources. T ——
Period 1 Year Plot Start00:00_01/07/1977 1077778
Interval12 Hour Plot End 00:00_01/07/1978

Darwin Airport 1000 Total  Rainfall (mm)

—

15

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1978
Interval12 Hour Plot End 00:00_01/07/1979

, 0 DROLA015 Darwin Airport  10.00 Total

1978179

Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Starto0:00_01/07/1979 1979180
Interval12 Hour Plot End 00:00_01/07/1980

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

151

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1980
Interval12 Hour Plot End 00:00_01/07/1981

, O DROLA015 Darwin Airport  10.00 Total

1980/81

Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1981 198182
Interval12 Hour Plot End 00:00_01/07/1982

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

22
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—

NT Water Resources
Period 1 Year Plot Starl00:00_01/07/1982 1082183
Interval12 Hour Plot End 00:00_01/07/1983

DRO14( Darwin Aiport 10.00 Total  Rainfall (mm)

—

NT Water Resources. T ——
Period 1 Year Plot Start00:00_01/07/1983 1083/84
Interval12 Hour Plot End 00:00_01/07/1984

Darwin Airport 1000 Total  Rainfall (mm)

100

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1984 1984185
Interval12 Hour Plot End 00:00_01/07/1985

150, DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year  Plot Starto0:00_01/07/1985 1985/86
Interval12 Hour Plot End 00:00_01/07/1986

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1986 1986187
Interval12 Hour Plot End 00:00_01/07/1987

150, DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1987 1987/88
Interval12 Hour Plot End 00:00_01/07/1988

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

23
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—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1988 1088/89
Interval12 Hour Plot End 00:00_01/07/1989

DRO14( Darwin Aiport 10.00 Total  Rainfall (mm)

—

NT Water Resources. T ——
Period 1 Year Plot Start00:00_01/07/1989 1089/90
Interval12 Hour Plot End 00:00_01/07/1990

Darwin Airport 1000 Total  Rainfall (mm)

100

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1990 1990191
Interval12 Hour Plot End 00:00_01/07/1991

150, DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year  Plot Starto0:00_01/07/1991 1991/92
Interval12 Hour Plot End 00:00_01/07/1992

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1992 1992193
Interval12 Hour Plot End 00:00_01/07/1993

150, DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)

—

NT Water Resources
Period 1 Year Plot Starto0:00_01/07/1993 1993/94
Interval12 Hour Plot End 00:00_01/07/1994

, 0 DRO14015 Darwin Airport 10,00 Total  Rainfall (mm)
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25/09/2015

—

NT Water Resources
Period 1 Year Plot Starl00:00_01/07/1994
Interval12 Hour Plot End 00:00_01/07/1995

DRO14( Darwin Airport 10.00 Total

Rainfall (mm)

1994/95

—

NT Water Resources. T ——
Period 1 Year Plot Start00:00_01/07/1995 1995/96
Interval12 Hour Plot End 00:00_01/07/1996

Darwin Airport 1000 Total  Rainfall (mm)

100

50)

—

15

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1996
Interval12 Hour Plot End 00:00_01/07/1997

, 0 DROLA015 Darwin Airport  10.00 Total

Rainfall (mm)

1996/97

—

NT Water Resources [ ——
Period 1 Year Plot Start00:00_01/07/1997 1997/98
Interval12 Hour Plot End 00:00_01/07/1998

150,01 DRO14015 Darwin Airport 1000 Total  Rainfall (mm)

—

151

NT Water Resources
Period 1 Year Plot Start00:00_01/07/1998
Interval12 Hour Plot End 00:00_01/07/1999

, O DROLA015 Darwin Airport  10.00 Total

Rainfall (mm)

1998/99

—

NT Water Resources [ES——
Period 1 Year Plot Start00:00_01/07/1999 1999/00
Interval12 Hour Plot End 00:00_01/07/2000

150,01 DRO14015 Darwin Airport 1000 Total  Rainfall (mm)

100
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NT Water Resources

25/09/2015

Period 1 Year Plot Start00:00_01/07/2000
Interval12 Hour Plot End 00:00_01/07/2001
DRO14(

Darwin Aiport 10.00 Total  Rainfall (mm)

2000/01

NT Water Resources

Period 1 Year Plot Start00:00_01/07/2001

Interval12 Hour Plot End 00:00_01/07/200;
Darwin Airport

2
10.00 Total  Rainfall (mm)

2001/02

NT Water Resources [EEe——
Period 1 Year Plot Start00:00_01/07/2002 2002/03
\_/ Interval12 Hour Plot End 00:00_01/07/2003
& 150 5 DRO14015 Darwin Airport 10.00 Total  Rainfall (mm) =
100.
o

1988/89 A LONG WET

NT Water Resources
Period 1 Year Plot S1an00:00_ 0110711988
Intervli2 Hour Pl End 00:00_01/07/1969

oo Dain ATpot 1000 Tl Rainta (mm)

-~

—

1949/50 A SHORT ONE

NT Water Resources
Period 1 Year Plot Stri0:00_010711949
Interval12 Hour Plot End 00:00_DL07/1950
DOROLOS  Dawin Arport

1000 Tol  Rainfall (mm)

[ — -

1949550

1969 A DRY FEBRUARY

NT Water Resources
Period 1 Year Pt Stri00:00_0L07/1068

196860
Intervai2 Hour Plot End 00.00_010711969

0 DRoL4015 oarin Aitport 10,00 Total  Rainfall (mm)
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25/09/2015

=

LONG TERM VARIABILITY

[re——

ke DRY TIMES AT WILDMAN

- &

WET TIMES AT WILDMAN

Calvert River — August 1984 500 L/S

~ LONG TERM RAINFALL TREND

= Monthly Ranfall
Residual Rainfall
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25/09/2015

GEOLOGICAL CROSS-SECTION A-B

"HORGONTAL SCALE 1250000
P i i

KATHERINE HOT SPRINGS

28


Kath Hot sprinnngs 2.avi

25/09/2015

Douglas River

Dorrisvale Xing — Daly River

154

AGRICULTURAL TIMELINE IN THE NT

MLEsTONE comment
MALOR LAND USE CHANGE IN DALY s FORESTRY

REVIEW SHOWS 156 CROPS TRIALED 8Y NT

TABLE GRAPES DECLNE NEWATODES

MANGO SEA FREGHT TRIALS 10 HONG KONG

DOUBUING VALUE OF HORT EVERY 5 YEARS STOPS. INDUSTRY GROWTH PLATEAUS

PANAMA DISEASE IN BANANAS

CONSERVATION FARMING SYSTEM. NO TIL PLUS LEGUME ROTATION
TIWIISLAND FORESTRY PROJECT ACACIA MANGIUA FOR PULP IN
PARINERSHIP WITH TLC STARTS

TRUS CANKER OUTBREAK
LARGE SCALE BANANA PRODUCTION
UVE CATIE EXPORTS AFTR 8TEC
MELONS - THRIPS PALMI

KENAF RESEARCH CEASES

TABLE GRAPES START AT T TRGE

1=

v Musstone comment
i CUT HOWE MouSTRY STARTS
NURSERY SECTOR EXPANDS

AG TIMELINE CONTINUED

- wo7s CATILE RICES PALL, UVE CATLE TRADE RESTARTS
1970 srec s NG OF 8 WECTED ST00K
- e RIGE OPERATIONS CEASE AT TORTILA
- e TRPERARY DOUGHT BY TEXANS  THOUSANDS OF KA OF SORGHAN.
- oas R hvEs screwe peveLoreD
1964 LARGE SCALE SOWING OF INPROVED PASTURES

1955 s

©15A0/50 LEGUME HAY FARMING DEVELOPED.

RICE FARMING AT HUMPTY DOO
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CE presentation to HPG.ppt
CE presentation to HPG.ppt
CE presentation to HPG.ppt

25/09/2015

</

HARVESTING AT HUMPTY DOO

OPPORTUNITIES — WET SEASON HARVESTING

SURFACE WATER DRAINAGE

OFF-STREAM STORAGE
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=
~ OPPORTUNITIES - RESOURCE UTILISATION

. Opportunities — Forestry

GROUNDWATER

STARK REALITIES OF A MODERN WORLD = A REMINDER
[
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cat2.avi
cat2.avi

