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The sun emits (mostly) visible light
Absorbed by the earth

The earth emits heat (infrared) radiation
Absorbed (and re-radiated) by the atmosphere

By “greenhouse” gases (carbon dioxide, water vapour, etc)

Change the climate by
Changing sunlight

Changing greenhouse gas amounts

CLIMATE CHANGE 101



GREENHOUSE GASES



GREENHOUSE GASES



CLIMATE WARMING
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CLIMATE WARMING
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Nelson Area - Summer and Frost Days
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TEMPERATURE EXTREMES



HEAT FOR CROP MATURATION
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Growing Degree Days for Crop Maturation

Now more heat for crop maturation



THE FUTURE - TEMPERATURE

Compared to 1995, temperatures are likely to be 0.7˚C to 1.0˚C warmer by 2040 and 
0.6˚C to 3.0˚C warmer by 2090.  By 2090, some parts of Nelson-Tasman are projected 
to have from 5 to 43 extra days per year where maximum temperatures exceed 25˚C, 
with around 9 to 28 fewer frosts per year.



Historical 

period 

days 

2040 

number of 

days 
2040 

change 

2090 

number of 

days 
2090 

change 

Summer 

days 

RCP 4.5 

11 

19 +8 days 25 +14 days 

RCP 8.5 20 +9 days 54 +43 days 

Cold 

nights 

RCP 4.5 

36 

25 -11 days 19 -17 days 

RCP 8.5 23 -13 days 8 -28 days 

THE FUTURE – TEMPERATURE EXTREMES



THE FUTURE – INCREASE IN SUMMER DAYS (≥25°C)
25°C)



THE FUTURE – DECREASE IN FROST DAYS (≤ 0°C)



THE FUTURE – INCREASE IN GROWING DEGREE-DAYS



THE FUTURE – CHANGES IN WINE STYLES



THE FUTURE – CHANGES IN KIWIFRUIT 



THE FUTURE RAINFALL %

Seasonal projections show summer, autumn and winter rainfall increasing by up to 10, 
7 and 11 per cent respectively in Nelson by 2090, with little change in spring rainfall.
Extreme rainy days are likely to become more frequent throughout the Nelson-Tasman 
region by 2090 under the highest emissions scenario.

Annual Rainfall Change (%) at 2090 for the 2 degC and Business as Usual Projections



Period RCP Takaka

Annual 

Appleby 

Annual 

2040 RCP 2.6 3 (  -4, 12) 2 (-3,  5) 

RCP 4.5 4 (  -3, 11) 2 (-3,  7) 

RCP 6.0 3 (  -4,  13) 2 (-2,  8) 

RCP 8.5 4 (  -2,  14) 2 (-3,  7) 

2090 RCP 2.6 5 (  -2,  16) 2 (-4,  7) 

RCP 4.5 6 (  -4,  13) 3 (-2,  9) 

RCP 6.0 7 (-10,  18) 4 (-2, 15) 

RCP 8.5 9 (-10,  19) 6 (-2, 14) 

Projected changes in annual mean rainfall (in %) for the Takaka and 

Appleby grid points for 2040 and 2090. The changes are given for all four 

RCPs (2.6, 4.5, 6.0, 8.5), where the ensemble-average is taken over (23, 37, 

18, 41) models, respectively. The first number is the ensemble average, with 

the bracketed numbers giving the range (5th and 95th percentile). From NIWA. 

FUTURE RAINFALL %



FUTURE EXTREME RAINFALL (mm)

• The IPCC updates projections for the coming century

points to an expected increase in the frequency of

heavy rainfall events.



FUTURE CHANGE IN DROUGHT(mm)



These changes to Tasman’s climate are likely to have impacts on the agricultural 
systems in the region. The highly flexible land classes in coastal lowland areas 
such as Waimea Plains, around Motueka and Takaka, and in valleys further 
inland, are already the warmest parts of the region and will become warmer in 
the future. This may have impacts on the land uses and crop types that are 
currently grown in these areas. For less flexible land (e.g. around Motupiko, 
Lake Rotoiti and Bainham), if these areas are limited by cold conditions rather 
than other factors such as soil type and topography, future warming presents 
an opportunity for these areas to become more flexible. 

Increasing drought intensity across the region, but particularly in central areas, 
in summer may impact pasture and crop growth and increase the need for 
irrigation, as well as increasing fire risk in forested areas. Winter rainfall in 
particular is projected to increase, and extreme rainfall events may 

IMPACTS



Plant phenological development may occur at a faster rate with increasing extreme 
heat, which may affect the current agricultural systems in Tasman. Projections of 
growing degree days show increases across the whole region, but particularly for key 
areas around Tasman Bay, Takaka, Motupiko and in the far south of the region. 
Different stages of plant growth (e.g. bud burst, flowering, and fruit development) 
may happen at different times to present, which may affect the harvested crop. 

Increasing average temperatures may have positive impacts for forestry as Tasman’s 
climate may become more suitable for Pinus radiata, particularly at higher elevations 
than present. Reductions in cold conditions and increases in growing degree days may 
have positive impacts for diversification of new crop or grass varieties that are 
currently marginal or unviable in Tasman. Pests may not be limited by cold conditions 
and therefore cause a larger problem for farmers and growers in Tasman. 

Increased intensity of drought and longer dry spells in parts of Tasman will likely have 
impacts on water availability for irrigation and other agricultural and horticultural 
uses. Increases in extreme rainfall event magnitudes may impact by increasing slips 
on hills. country farmland and deforested areas may become more prevalent 

IMPACTS


