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Topoclimate -  
Genesis and future  



Mid 1990’sThreats to 

Rural Communities 

• Withdrawal of services 

• Urban drift. 

• Lack of Employment. 

• Decline in health services/education 

services 

• Loss of Skills. 

• Reliance on commodity trading. 

• Farm ownership intergenerational issues              



CATALYST FOR  

DEVELOPMENT OF  

ALTERNATIVE CROPS 

eg meadowfoam, 

peonies 

RESEARCH 

into Soil, climate 

& crop information 

PROMOTION 

of land use 
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INFORMATION 
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Integrated Rural 

Economic 

Development 

SOUTHLAND, GORE, CLUTHA, INVERCARGILL DISTRICT COUNCILS, & 

ENVIRONMENT SOUTHLAND 

Community Trust of Southland, then in 1998 the 

Labour Government 



Wasabi 



SOUTHLAND TOPOCLIMATE SURVEY AREAS 

1998-2001 

1998-99 

1999-2000 

2000-2001 

YEAR 















































 

























 








Lumsden

Mataura

Gore

Tapanui

Waipahi

Riversdale

Te Anau

The Key

Invercargill

Mandeville

Blackmount

Otama

Kingston

Roxburgh

Manapouri
Millers Flat

Mossburn

Balfour
Heriot

Ohai

Nightcaps

Clydevale

Tuatapere
Winton

Otautau Clinton

Orepuki
Thornbury Edendale

Wallacetown
Woodlands

Riverton

Tokanui

Bluff

Year 1

Year 2

Year 3


2010

Kilometres

0

Southland Region

Proposed

Topoclimate

Survey Areas

Years 1 - 3

17/4/98

TSLogo



Winton-Makarewa  

Survey Area 

42,000 hectares 



Topoclimate South Soil 

Map 

1:50,000 Scale 

 

• 42 soil map units identified 

 

• 19 different soil types 

 

• Full chemical and physical 

properties for each soil type. 

 

• Information suitable for 

decision making at the farm 

scale. 
 

 

 

Topoclimate South Auger 

description Points (Yellow) 

 

• 201 described observations 

• 1 observation every 17 ha 

 

 

Information collected - 

 

• Depth  

• Stoniness 

• Drainage 

• Texture 

• pH 

• Phosphate retention 

• Structure and Firmness 
 

1968 Soil Set Map  

1:253,000 Scale  

 

• Only 6 soil map units 

identified 

 

• 5 different soil types 

 

• Very limited profile 

descriptions and chemical 

properties 

 

• Not suitable for decision 

making at the farm scale 
 

 

Typical profile 

descriptions for each soil 

type (red) 

 

 

Lab measurements of 

physical and chemical 

properties - 

 

 

Except soil water holding 

capacity – bugger! 
 

Winton-Makarewa Topoclimate Mapping 

Soil Information in Wallacetown Area 

3,400 Ha 



Topoclimate South GDD 

Heat Map 

1:50,000 Scale 

 

• 14 dataloggers sited on 

various landforms 

 

• 1 datalogger every 242 

hectares 

 

• Temperature recordings 

every 6 min for one year. 
 

•1,226,400 temperature 

records 
 

Existing GDD Information 

 

• Only one reference point at 

Invercargill Airport 

 

• Limited temperature 

analysis, only max and min 

temperatures 

 

• Not suitable for decision 

making at the farm scale 
 

 

Winton-Makarewa Topoclimate Mapping 

Heat Pattern of Wallacetown Area 

3,400 Ha 

Topoclimate South GDD 

Heat Map 

1:50,000 Scale 

 

• 11 different GDD heat units 

identified. 

 

• 4 different GDD values 

based on 30 year averages. 

 

• Information suitable for 

decision making at the farm 

scale. 
 

 

 



Winton-Makarewa Soil Suitability for  

Bulb Production 



Waikiwi WAIKOIKOI 

Environmental Risk 
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SITE B 
20% MORE HONEY 

PRODUCTION 

“ My bees know  

where all the good 

microclimates are!!   

SITE A 

but the  Topoclimate maps  

will help me to find better   

sites for hives “ 

PROPOSED NEW 

SITE A 

TO GENERATE 

MORE HONEY  

PRODUCTION 



•  805,000 ha surveyed 

•  70 separate soil and GDD maps 

•  47,000 plus soil auger points 

•  Over 680 soil profiles 

•  3000 temperature measurement sites with modelled 30 

year records 

•  Project completed on time and budget December 2001 

Physical achievements in 3yrs 



20 years on, lessons learnt 

• Soils data still widely used. Climate data ? 
 

• Capability investment still in the industry 
 

• Original economic development aim ? 
 

• Environmental management has, and 

continues to be, the main application 
 

• Applications may change, but good quality 

investment in platform data will keep returning 



The current challenge…  
Land resource data shouldn’t be seen 

as a static dataset 

 

Environmental pressures continue as 

the main driver – maybe landuse 

change motive will return?  



The current challenge…  

Filling the soil water 

knowledge gap : 

  

 only 313 measured sites 

in National Soil Data 

Repository 

 

 24 sites in Southland  



20% of mapped area 

c. 160,000 ha 

Filling the soil water 

knowledge gap through:  
 

 characterisation of soil 

hydrological attributes 
 

 system dynamics (ie 

Physiographics analysis) 
 

 farm level understanding  




