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Introduction

e Climate change

« Dairy industry response

e Dryland farming response

e Port Hills fire — recovery and response

e Forestry —saviour of sinner?
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Value of support



Value of good data






CO, concentrations over the last
800 000 years

2019 average

400 1 (410 ppm)

Highest previous

350 -
[CO,] 300 ppm

300 o O
A0 - O
O ) A o
BN o S 2
8 ® o\ 9 ,5) 0
Interglacial 2 &0 33
\ M Q () ()
. erglacial 4 ~ &8 Rl 3 3
% ° ® 0 2Y) D ,
250 76 TR A 89 8§ [ YN R R 5 R :
S (4 ® ws 2 g ® A i~ V10 g ®
Q™ e, o .l'l’so =2 Ve ol ® Y R O 0% Y Op § 6
A A X O X H <Oy R A D X0 S Y1 BIg SO 3
- . ~ \
8o LI s W8 B F 9%y 4 Q 63K ¢ I 8|9 Q  RP s
2 ’.: e oA ol o, o ) 0) o) () 0 Ao O 10 .:\ ®
I &) ) S O 91 OEA v 0 M QDD O r S 129 W
) >N % C 20 A A '® O O p O A ) 'an
~) Q QN o, o), 0. 079:9) o, \ o - (0 O o R &
) oW %0 o O O AL S5 N go ey v, o X Oo A ° ..!"5 ®
200 &3 B, O 8 O & 9. XD Oyl © YOOt e S X EDA
3} 3 BRpg 2 % 5 & O 2. S 994
O g ORI U O “‘ o :.‘) 9, > N
4 U w100 g O O ;O >
0 e
O

CO, concentration (ppm)

150 (ice age) /;

/
0 §|/ T T
800000 600000 400000 200000 0

Years before present (2019)

Updated from Lindsey, R. 2018. https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide with data sourced from NOAA

Climate.gov, based on EPICA Dome C data (Luthi et al., 2008) provided by NOAA NCEI Paleoclimatology Program and
https://www.ametsoc.org/ams/index.cfm/publications/bulletin-of-the-american-meteorological-society-bams/state-of-the-climate/.



https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.ametsoc.org/ams/index.cfm/publications/bulletin-of-the-american-meteorological-society-bams/state-of-the-climate/

CO, concentration at Mauna Loa,
Hawaii
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Data source:
Dr. Pieter Tans, NOAA/ESRL (www.esrl.noaa.gov/gmd/ccgg/trends/) and Dr. Ralph Keeling, Scripps Institution of Oceanography (scrippsco2.ucsd.edu/). (28/5/2019)
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Influence of all major human-produced
greenhouse gases (1979-2018)
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Heating imbalance (Watts/m?) relative to the year 1750 caused by all major human-produced greenhouse gases: carbon dioxide, methane, nitrous oxide,
chlorofluorocarbons 11 and 12, and a group of 15 other minor contributors. Today's atmosphere absorbs about 3 extra watts of incoming solar energy over
each square meter of Earth's surface. According to NOAA's Annual Greenhouse Gas Index (right axis) the combined heating influence of all major greenhouse
gases has increased by 43% relative to 1990. NOAA Climate.gov graph, based on data from NOAA ESRL (graph re-created and updated from R. Lindsey 2018
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide (accessed 28/5/2019).



https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide




New Zealand Median
Drought Change between
1980-1999 and 2030-49

An increase of 10% corresponds
to 25 more days in drought per
year, on average.
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Predicted climate
change in New
Zealand by 2040

MPI-NIWA-Drought-in-a-Changing-Climate%20.pdf
http://www.mpi.govt.nz/document-vault/133



http://www.mpi.govt.nz/document-vault/133
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Canterbury = largest flat land area — mixed crop/sheep



“The Canterbury Plains in the South Island of NZ depend
almost entirely on nitrogen fixed by clover and are highly
productive”

T. M. Addiscott — 2005 Nitrate agriculture and the environment

By 2030 - Drier:

Drought — increased duration and frequency









>465 000 ha
of “light
land”

Unconfined
Confined
Soils <0.45 m

Source: Ken Taylor ECan



Abundant aquifer water =
500,000 ha irrigated dairy



Irrigated land 2015-2017

Source: https://statisticsnz.shinyapps.io/irrigated land/
Accessed: 18/9/2018

In 2017
Irrigated land covered 3% (~795 000 ha) of NZ’s land area.
Most was in Canterbury (63.8% or 507,420 ha).


https://statisticsnz.shinyapps.io/irrigated_land/

Sheep numbers in Canterbury
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"This work is based on/includes Stats NZ's data which are licensed by Stats NZ for re-use under the Creative Commons Attribution 4.0 International licence."



http://archive.stats.govt.nz/
https://creativecommons.org/licenses/by/4.0/

Cattle & Deer numbers in
Canterbury
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http://archive.stats.govt.nz/
https://creativecommons.org/licenses/by/4.0/

Dairying in Canterbury
e 3.5 cows per ha

e 780 cows per herd

e 1150 herds

* Public backlash



The shame of our dying

lowland waterways

Warning on dairying dangers

Dairying
killing fish,
say anglers
‘Clean and green image at risk’
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Experiment site
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Growth rates (2 year means)
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Growth rates (2 year means)
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Growth rates (2 year means)
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Mills et al. 2006, 2009



Growth rates (2 year means)
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The Nitrogen gap
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Population (billions)

The second billion (1825-1927)
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Nitrogen dilution curve
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Nitrogen applied in NZ
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CO, emissions generated in the

production of N fertiliser
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Urea use in Canterbury

250
y =-16810 + 8.43x (R?=0.99)

= = N
o 8] o
o o o

Urea fertiliser applied (,000 t)
S
O

0 . . . . . . . .
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Year (ending 30 Jun)

"This work is based on/includes Stats NZ’s data which are licensed by Stats NZ”



Change in the price of dairy land
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Data sourced from DairyNZ New Zealand Dairy Statistics
https://www.dairynz.co.nz/publications/dairy-industry/ Accessed: 17/9/2018. (QV.co.nz 1988-2010, REINZ 2009/10-2016/17)



https://www.dairynz.co.nz/publications/dairy-industry/

Land price per kg milksolids
produced
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Intensification Loop

Water + Nitrogen

Increased pasture

Increased land value production

Increased outputs

(more milk = increased income)




Fenced water ways, large herds — N deficient pastures

Canterbury dairy karge herd
oct 2009



Cumulative drainage (mm)
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Nitrogen deficient pasture

1000 kg N/ha

Nitrate = effluent of affluence



Nitrogen nutrition index

Over irrigated under fertilized

Nitrogen nutrition index (dimensionless)
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Nitrate + Nitrite measured at Harts
Creek, Canterbury
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Intensive dairy development




Need to reduce agriculture’s
impact on water quality

Nitrate (NO3) leaching and water contamination:
» Risk to drinking water (?)
» Surface water eutrophication

Weed and Algal blooms in rivers & lakes

Photos supplied by Prof. K.C. Cameron, Lincoln University



Nitrate — NO5 friend or foe?

e Dissolved in and moves in water

e Rapidly absorbed by our bodies
e Concentrated on our tongue
e Converted to nitrite which kills bacteria

* Dogs versus rats



Nitrate — NO5 friend or foe?

e Reduces skin infections — nitrate from sweat

e HP athletes e.g. lettuce (60 mg/serving), beetroot

e Heart attack victims

e Accepts electrons to form nitrite which kills
bacteria

* Preservative to kill botulism spores in canned
food



Nitrate levels — where from?

30 mg/L - median annual value — NZ freshwater
e <50 mg/L — satisfactory = NZ legislation

e 50-100 mg/L — acceptable WHO

e >100 mg/L — not recommended WHO

e 175-700mg/L — dosed to babies (1948)



...nitrate leaches
vertically
through
free-draining
soil

OVERSEER assumes everything below 60 cm is leached



Most leaching occurs in winter
& early spring

CHRISTCHURCH: Mean Soil Temperature (at 10 cm) and Estimated Drainage (mm)
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Approximate concentrations of nitrate-N in
drainage water from different land use

systems.
Shallow roots & high
rates of N fertiliser
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Photo supplied by Prof. K.C. Cameron, Lincoln University



What are the N leaching losses from Winter
Grazing Blocks?



Best Management Practices
to Reduce Nitrogen Leaching Losses

e Fertiliser and Effluent
— applied at rates and times to meet plant demand and

avoid losses

 Wintering
— sow a ‘catch crop’ of oats asap after grazing; or use a
stand off pad?

e Alternative pasture species

- some species increase plant N uptake in winter (ltalian
ryegrass)

e Lower input/more efficient farm systems
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