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(Harrington et al. 2014)

“…Climate change is making a 

difference to New Zealand now, 

affecting our droughts and our rainfall 

extremes…” “The unprecedented heatwave provides a good 

analogue for possible mean conditions in the 

late 21st century.” 
(Salinger et al. 2019)



What do we know?

• Review of climate change research for NZ 

primary industries

• Focus on mitigation
− 224 papers on mitigation

− 22 papers on adaptation

• Emphasis on characterizing impacts and 

implications

• Decisions?
− Can we do anything about it or its impacts?

− How and when do we take action?

• Actions?
− How do we know we’re doing the right thing?
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(Cradock-Henry et al. 2019a,b)
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Adaptation: complex, messy and contested

(Stirling 2010)

• Flexibility of 

commitments 

• Adaptability, resilience 

• Robustness, diversity 

Look beyond risk to 

ambiguity, uncertainty 

and ignorance using 

quantitative and 

qualitative methods. 
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Dynamic Adaptive Policy Pathways (DAPP)

• Support decision making under conditions of ‘deep uncertainty’

• Technical process, probabilistic modelling, linked to policy and 

management actions

Thames Barrier (Ranger et al. 2013, Bloemen et al. 2018 )
(MfE 2017)
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Adaptive management with a pathways focus

• Adaptation in the primary industries and rural regions

− Multiple stressors (not all climate related)

− Diverse stakeholders at multiple levels (individual land managers, sector 

bodies, local/regional gov’t. and more)

− “No one in charge”

− Adaptation actions come with synergies and trade-offs

• Adaptive management

− Step-by-step process of planning, doing, monitoring and reviewing

− Rejects linear outcomes

− Iterative, flexible process

− Learning 



Applied adaptation pathways

• Adaptive strategies are available 

• prioritise actions 

• identify trade-offs in advance

• comprehensive suite of actions  

• Different responses depending on how 

climate (and non-climate parameters) 

change through time.

• Tools and processes to support 

adaptation planning and decision 

making in the face of uncertainty.
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Support natural resource users to 
identify and proactively manage 
business risks and opportunities 
arising from a changing climate.2

Do a 'deep dive' into key regions 
affected by climate change… taking a 
cross-sectoral approach… limit the 
report to a specific region e.g. regions 
in 2050 under climate change.1

+

1 Ministry for Primary Industries, Sustainable Land Management and Climate Change (SLMACC) 

Research Programme 2017 Request for Proposals.

2 Hawke’s Bay Regional Council (2016). Matariki: Hawke’s Bay Regional Economic Development 

Strategy and Action Plan 2016. Hawkes Bay Regional Council, Napier.
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Wairoa (265,000 ha)
• Northern Hawke’s Bay
• Socio-economically deprived
• High proportion of Māori
• Steep uplands, erodible soils
• Forestry, sheep and beef 

Karamu (52,000 ha)
• Central Hawke’s Bay
• Highly productive, valuable land
• Home for 85% of HB population  
• Viticulture, arable and cropping, 

horticulture, forestry.

Dairy

Sheep + beef / beef / deer Short rotation cropland

Other

Perennial Forestry



Who has a stake?

1
0

• Diverse interests and actors

• Problem framing and structure

• differences weren’t as important as 

the values that people had in 

common across the catchments, 

and at the regional level.

• Professional identity, place attachment, 

social well-being, community, sense of 

place.
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What is at stake?

AGRICULTURE

HORTICULTURE, 

VITICULTURE, 

ARABLE AND 

LIVESTOCK

INFRASTRUCTURE

PRODUCTION AND 

PROCESSING

COMMUNITY

RESILIENCE AND 

WELL-BEING

WATER 

SUSTAINABILITY 

AND SECURITY 

OF SUPPLY 

Vibrant regional 

economy

Sustainable, 

engaged community, 

with diverse 

population

Local 

employment/ 

entrepreneurial 

opportunities 

Natural capital 

maintained (or 

improved)

Connections to 

regional and 

national 

systems/assets

Protected healthy 

freshwater 

systems (rivers, 

lakes and aquifers)



1
2

What is the current situation?
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(Connolly and Cradock-Henry 2019)
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What is the future(s) like?



Applied adaptation pathway

1
4

Future – reduced rainfall, 

higher temperatures, more 

frequent extremes and 

variability

Irrigation efficiencies 

Change species base of 

grass farming (lucerne) 

Land-use change;

new modes of production; 

breeding for heat tolerance 

and productive performance

Now

Current practice

0 20 100 years
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Identify options and 

lifetime 

Iterate and 

preferred pathway

How do we realise desired outcomes?
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Community 
resilience and 
well-being
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Infrastructure



1
8

S
e

p
t
e

m
b

e
r
 
1

9
M

A
N

A
A

K
I 

W
H

E
N

U
A

 
–

L
A

N
D

C
A

R
E

 
R

E
S

E
A

R
C

H

Water



1
9

S
e

p
t
e

m
b

e
r
 
1

9
M

A
N

A
A

K
I 

W
H

E
N

U
A

 
–

L
A

N
D

C
A

R
E

 
R

E
S

E
A

R
C

H

Primary
industries
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Regional 
Pathway  



Winemaker, Central Hawke’s Bay

The problem is wicked, the solutions messy and clumsy 

“… climate change is a double-edged sword for our sector in 
HB - on the one hand warming could make it easier to grow 
grapes in Central Hawke’s Bay and to ripen warmer climate 
varieties more reliably on the Heretaunga Plains but on the 
other hand it may quite quickly make the Plains unsuitable for 
growing cool climate varieties and an increase in late season 
humidity & extreme weather events could be detrimental to 
quality.

Of course there is also the issue of increase in summer 
drought & increase in evapotranspiration leading to higher 
irrigation requirements, against a backdrop of increasing 
community concern around water allocation.”
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Adaptation can begin now: despite uncertainty.

• Impacts will be felt across multiple domains, requiring a 

linked-up and coordinated approach to adaptation.

• Best practice contributes to incremental adaptation, but 

alone may be insufficient.

• Tools and processes to support adaptation decision-

making and action are needed.

• Applied adaptation pathways provide a useful framework 

for strategic planning for primary industries, but it is not 

without its limitations. 

• Monitoring and evaluating adaptation can provide an 

empirical basis for understanding and tracking progress 

towards outcomes, improve the ability to design effective 

policy interventions and demonstrate the impact of 

adaptation science, supporting the transition towards 

climate-resilient primary industries.
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Thank you 

cradockhenryn@landcareresearch.co.nz
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