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ATACAL FACTORS
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o Coplelfae Australlan Capital’ Cities

(r\rle} de Biiislhane;, Canberra, Darwin, Hebart, Melbourne, Perth, Sydney)

\/\./ at OIS needed for a fair assessment?

utcomes dli€:
::"3—-~—‘tools to develop a business plan; or

= an improved understanding of your own situation

~® Knowledge of some critical factors in
pretected cropping

* Grading Matrix
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{BrRthe 8 Australian CapltaT Cltles)

- (Jerl el &
ediatoen . _
-mperature > (Production Potentiall)

7
;_i Wind

S Water / Rain

— SiEnergy
~ = Freight
- & \arket Strength & Access
e [abour
e | ocal/State Government Support
® Food Miles
® Lifestyle
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CMATE - Radiationwes =

SMIMERSUN drves all' the planets
EAPIEENNOLISE) Processes

e - /
SRedianen (sunlight) levels are

directly proportional to /<ﬁ <R
— ulf y: prop { @“\:\\

= proeduction potential
~ ® Crops can suffer from too much as well as
teo little radiation (daily & annual basis)

* |Vlost greenhouse set-points can be linked
to radiation levels (or sum)
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SINIVIATIE - Radiation =
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SIHIVIATE - Radiation s

Daily Radiation

Adelaide

Brisbane

Canberra
—— Darwin
= Sydney
Hobart
Perth

MegaJoules/Sgm/Day

—— Melbourne

Jan Feb Mar Apr May Jun  Jul  Aug Sep Oct Nov Dec

Total Average Annual Radiation

800,000 W Adelaide
750,000 O Brisbane

_ 700,000 O Canberra

S 650,000 | i

2 600,000 W Darwin

S , i

E 550,000 | @ Hobart

” 500,000 - m Perth
450,000 | 0 Sydney
400,000 @ Melbourne
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SIIIVIATE - Radiation =

- * Monthly summary for period
* I/Joules/m2/day™* 1990-2006

Mar Apr May Jun Jul Aug
20.3 LCHo==7 T 86 10.6
20.9 . 1:3:6 14.9

- Canberra 26, 8 198 114 8. 9 114

= Darwin : 5 218 225 216 19, 22.1

| Hobar.t : . 16.0 . 7.3 : : 7.5

Melbourne . 18.0 ! 8.5 : : 8.9
Perth ; 22.0
Sydney : 17.9




SIBIVIATE - Tlemperaturess
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- (rQe respond to 240U temperature
_rages (plant development)

SNGEall We should be measuring PLANT
= -emperature

"o + 18 — 20°C is optimum photosynthesis
(growth) rate for most crops (day temp!)
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1. photosynthesis
2. respiration

temperature =~ ——p

m -net photosynthesis
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C ‘LJ\ ATE - Temperatufef —

Mean Daily 24 Hour Average Temperature

30.0
—— Adelaide
25.0 | \/ Brisbane
Canberra
$) 20.0 + Darwin
g 150 — ——— — — Sydney
Perth
10.0 Melbourne
= —— Hobart

_'_-‘--:1 5-0 T T T T
e - Jan Feb Mar Apr M ay Jun Jul Aug Sep Oct Nov Dec

-

1 - Jan Feb Mar Apr May Jun  Jul Aug
BENEEE o0 980 207 174" 145 122 114 124
Brishane e Bl 23.8 4 182 159 149 156
Canberra 20.5 20.2 17.6 13.4 9.3 6.6 5.6 7.0

Darwin e FS 28.1 28.2 28.4 : 253 249 259

Hobart 16.7 16.8 155 4381 . 8.6 8.1 9.1
Melbourne 20.0 20.2 18.5 5.5 . : 9.7

Perth 24.0 24.6 23.0 19.7

Sydney 22.3 2] ! 18.6



SHIATE ~ Humidity ()"
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- rler y We should be alming for + 60— 80%

__nhouse AUmIaity (£ 3 — 7gm/m= HD)
SNEleenhiouse humidity is influenced by external
. mate (radiation, temp, rH, wind, etc)

== |gh Rumidity slows transpiration
(costs energy to drive with heat)

== Cow humidity increases transpiration
(every 1% below 50%, increases transpiration
rate 1.5 times)




SRIVATE —Humidity-(eH)
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Mean 9am Relative Humidity
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CL}_'A ~\Wind
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- \/\/JrJG speed and direction mfluences
E_nhouse climate and orientation

( e PwWind speed >10m/s greatly affects CO-
2 fliciency — related to light levels)

r-l—"_

| mproved ventilation related to greenhouse

allgnment

~® Physicall affect on ventilators (eg. ageing)



- CLIMATE=ANINnd Reses
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WIND FREQUENCY ANALYSIS (in kan/h)
ADELAIDE AIRPORT  STATION NUMBER 023034
Latitude: -34.95 ° Longitude: 138.52 ¢

WIND FREQUENCY ANALYSIS (in kin/h)
ADELAIDE ATRPORT  STATION NUMEER 023034
Latifude: -34.95° Longitude: 13552

w CALM

- @ r o1 10200 2030 =30 - e B [ ) 10200 2030 =30
9 am 3pm s T
H i T =300% 77 Testal g 0 factor = 30.0%
17865 Total Observations (1955 to 2004) 5 Seal fector = 30.0% IT-PS 77 Total Observations (1953 to 2004) & Seall fecter = 30.0%

Calm 2%

(nb. km/h to m/s, divide by 3.6)



HpdUction Petential
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> Proe ctlon Potentlal can be modelled using
Dr Slm (femato Simulator)

- rr Slm medels using unigue site datas
——— S average daily radiation levels
= average 24hour temperature
greenhouse CO- levels

growth period (days)

(i
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PloUction Rotential -siomSim =

e

P& TOMSIM - Tomato Simulator (by J.M.J. van Bnkhuven and E.Heuvelink LUW 1993)

Growth rate vegetative/generative [ giday)

Time:
day 3560
. . . | Production:
100 150 200 250 300 54,90 kg

Production (kg/my
Zl . I-:; E

-II 1IIII -II IIIII 25 -II |IIII 0 oo 200 300 0 100 200 300




[

HOUUCoN Potential -=ermisSim

Potential Production
(@ Varied CO2 Levels & Average 24hr Temp)

O Adelaide
M Brishane

DarWIn O Canberra

O Darwin
Hobart

B Hobart

O Perth
Perth : B Sydney
Sydney O Melbourne

Melbourne
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> rlal estable Water offf roof
(rn 2rage annual rainfall)
ast stime: 100% capture & retain

PBIant transpiration & drainage

—
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= "assume aml per Joule light over 350 days




SIHIVIATE —\Water/ Rains

arvestable Annual Typical Water % of Water
- Water Radiation Use Needs % Water Needs at
(J/lcm2) (Ml/ha) Supplied 40% Recirc

8.7 609,583 18.3 48% 79% Adelaide

9.5 666,750 20.0 48% 79% Brisbane

6.2 617,167 18.5 33% 56% Canberra
771,167 23.1 74% 123% Darwin
490,292 14.7 42% 70% Hobart
534,917 16.0 34% 57% Melbourne

674,042 20.2 37% 61% Perth

580,708 17.4 70% 116% Sydney
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SIHIVIATE —\Water/ Rains

Harvestable Rain Water
(assume average annual rainfall)

O Adelaide

- W Brisbane
< 14.0 O Canberra
£ 12.0 |
3 10.0 O Darw in
% 8.0 1 m| Hobart
&> 6.0 -
© 40 O Perth
£ 20 g

.0 m Sydne
0.0 yaney

0O Melbourne

@ Adelaide
m Brisbane
O Canberra
O Darwin

m Hobart

@ Perth

m Sydney

OO0 Melbourne

% of Water Needs % Water Needs at40%
Supplied Recirc




SNERGY
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Enlere)y demand IS & functlon of climate (Intermal’ &
yaergiel)) crop and stage

= r{uf eihumb
Woreear) °C aifference between external 241r
EIClTip. & larget greenhouse temp = 5m?2 natural
=25 consumead’
_-; :'(e g. external average temp = 10°C, target G/H
~ temp = 20°C, Difference = 10°C

10 x 5 = 503m natural gas)

® Assume average natural gas price = $9.80/gJ
energy & 1m=3 natural gas = 38.8mJ energy

e Assume target average G/H 24hour temp = 20°C
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Mean Annual Energy Requirements
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12,000 -
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4,000 -
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35%

30%

Mean Monthly Energy Requirement

Jan
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May Jun

Jul
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Nov Dec
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$160,000
$140,000
$120,000
$100,000

Annual Energy $/Ha
(assume natural gas = $9.80/gJ)
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o COSt: 3 relatlvely same to each local market

° r\g_;a the strongest markets would be:
ﬁ;ydney
= \Velboeurne
- Brisbane
(based on population, supply/demand, etc)

e Other market destinations would bear
significant costs




S
EREIGHT COSTS

(RNGEINcluding GST orTuel Levy)

ate in $ TO
1}: Adelaide Brisbane Canberra Darwin Hobart Melbourne Perth  Sydney
de n/a $170 $160 $240  $275 $75 $250  $150
$150 n/a $140 $290 $365 $105 $450 $95

$185 $170 n/a $495 $310 $80 $440 $75
$190 $210 $340 n/a $480 $220 $310 $360

$215 $250 $150 $470 n/a $95 $400 $140
Melbourne $95 $165 $100 $410 $200 n/a $375 $95
Perth $130 $260 $250 $460 $350 $170 n/a $190
Sydney $165 $140 $95 $490 $295 $95 $410 n/a

SCT Logistics - 2007




AEOUR
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- slw < relatlvely same to each local
EIel

"‘*"" need to plan early your labour
eeds for future enterprise development
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:Each Aew stage may strain a depleting
market?




VNICIPAL/STATE SUPPORT
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=elf)Y S|gns that SOMe areas are actively
IJJ solraging protected cropping
_ Ica elopment (e.g. Sydney & Brisbane)

rong need to plan early your permit
| eeds for future enterprise development
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=ZGODIVILES,,
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N0 tential |nd|cator fior the envirenmental
Jm_f efi the foed and' Its components

- _;:only ow. far the food has traveled but
S EW It has traveled

' how the food has been produced and

~ What energy Is used In Its production
e Carbon imprints, carbon tax & credits

® Opportunity to produce ‘local foods’



BEESTVLE
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r\re | el content in thls location?

- _)J: UItabIe services, facilities &
astructure eX|st for happy, healthy &

production or $ advantages for a selected
location?




ERABING MATRIX

B ADELAIDE

Labour Access

Municipal
Support

Food Miles
Lifestyle

totals
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ERABING MATRIX

B ADELAIDE
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ERABING MATRIX

- ADELAIDE BRISBANE CANBERRA DARWIN HOBART MELBOURNE PERTH  SYDNEY
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Labour Aecess
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Support
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Lifestyle

totals




Labour Aecess

Municipal
Support

Food Miles

Lifestyle

ERABING MATRIX
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ERABING MATRIX

- ADELAIDE BRISBANE CANBERRA DARWIN HOBART MELBOURNE PERTH  SYDNEY
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—Market Strength
LabourAccess

Municipal
Support

Food Miles

Lifestyle
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GR’ DING MATRIX

S THE BEST PLACE
510/ GROW GREENHOUSE

- SROPS IN AUSTRALIA IS
| ?




Thank ou.ﬂ

Questions?

WWW.graemesmithconsulting.com




