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Help with decision-making 

• Assistance with site-species matching 

– Micro-level 

– Risks 

• Estimates of productivity 

– Forest growth and yield 

– Products 











Radiata pine productivity

Productivity 



Temperature limitations

Temperature limitations 



Soil water limitations

Soil water limitations 



Possible fertility limitations

P & N nutritional limitations? 

Status: Rough 
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(a)E. Bosistoana 
(b)E. Globoidea 
(c)E. Argophloia 
(d)E. Fastigata 
(e)S. sempervirens 



How can we localise NIWA estimates? 

• Nine independent meteorological stations 

• Two sources of data from NIWA 

– Closest met station 

– Virtual climate station network 

• Daily estimates on a 5 x 5 km grid 



VCSN points 



Our stations (red) 
VCSN points (blue) 



Monthly radiation from VCSN best 
(R>0.99) 
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Temperature correlations 

Type Maximum Minimum 

Raw VCSN 0.9731 0.9752 

Lapsed VCSN 0.9816 0.9671 

Norton VCSN 0.9812 0.9722 

Raw NIWA station 0.9553 0.9142 

Lapsed NIWA Station 0.9697 0.8951 

Norton NIWA station 0.9723 0.9125 



10 15 20 25

10

15

20

25

Lapsed VCSN T max ( C)

S
ta

ti
o

n
 T

 m
a

x
 (

 
C

)



2 4 6 8 10 12 14

0

2

4

6

8

10

12

14

Norton-adjusted VCSN T min ( C)

S
ta

ti
o

n
 T

 m
in

 (
 
C

)



0 50 100 150 200

0

50

100

150

200

250

VCSN Monthly Rainfall (mm)

S
ta

ti
o

n
 M

o
n

th
ly

 R
a

in
fa

ll
 (

m
m

)

R values: 
VCSN      0.92 
Met stn  0.80 
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Pilot study in Canterbury, preliminary results – Malte Coulmann 



Implications 

• VCSN estimates are better than those from the 
nearest met station for all variables 

• Radiation is well estimated a specific points in the 
landscape 

• Temperature can be localised using adiabatic or 
Norton adjustments 

• Dry areas are likely to have more biased 
estimates of productivity than wet areas 
– Rainfall is very local and roughly estimated by the 

VCSN 
– Maximum available soil water is poorly estimated 



Slope and aspect 

Can be obtained from 15 x 15 m  

digital elevation model 









Impacts of slope and aspect 

• Radiation 
– Software now built 

• Temperature 
– Data needed 

• Soils 
– Study underway by Serajis Salekin (PhD student) 

– Comprehensive soil survey on two sites 

– Aspect and slope 

– Distance from top and/or bottom of slope 
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North aspect, 25 degree slope 

1998 2000 2002 2004 2006 2008

0
.5

0
.7

0
.9

YearP
ro

p
o

rt
io

n
 o

f 
ra

d
ia

ti
o

n
 h

it
ti
n

g
 s

lo
p

e
 (

M
J
/m

2
)

South aspect, 15 degree slope 
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Key points 

• Decision-making tools 
– Species-site matching 

– Growth and yield 

• Studies underway 
– How to localise important variable estimates 

– Microsite variation 
• Aspect & slope, soils 

– Landscape level productivity 

– Risks 

• Software under development 


