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Climate change 101



Overview

• Climate change background
• Climate impacts
• Global responses
• Land use, forestry
• Taking action



2018

Increased temperature
Increase:
• Water demand
• Fire risk
• Pests and diseases
Decrease:
• Frost

Urban impacts
Increase:
• Stormwater 

flooding
• Heat stress
• Air-conditioning
Decrease:
• Flu, colds etc
• Heating demand

Global warming and Climate change



Two centuries of climate science
• 1824, Joseph Fourier 

The natural greenhouse effect keeps the 
Earth's climate livable. 

• In 1859, John Tyndall 
Infrared absorptive powers of gases incl 
water vapour, carbon dioxide and methane.

• In 1895, Svante Arrhenius 
Humans could enhance the greenhouse 
effect by making carbon dioxide. 



A global experiment



Climate Models

https://archive.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_SPM_FINAL.pdf

• IPCC 2013
• Global average 

radiative forcing 
• Radiative forcing 

estimates in 2011 
relative to 1750 and 
uncertainties



Models and observations - Human impacts

https://archive.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_SPM_FINAL.pdf





https://www.giss.nasa.gov



NZ 7th-warmest year on record

https://niwa.co.nz/climate/summaries/annual-climate-summary-2020





Global mean sea level
• Risen 21–24 cm since 1880. some ocean basins 15-20cm since 1993.
• Accelerating: 3.6mm/yr from 2006–2015.

6.1 mm from 2018 to 2019
• Flooding 300% to 900% more frequent than 50 years ago.
• At least 0.3m above 2000 levels by 2100.
• 2.5m above 2000 levels by 2100 cannot be ruled out.

https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level



Annual record: 
22 events >$1 billion
Total cost: $95 billion

5-year average annual cost 
$121.3 billion



• -18OC
• Coldest temperatures in >30 years
• Power outages
• Wind farm shutdown
• 120 car accidents
• Hundreds of flights cancelled



Climate change and the pandemic



Local impacts
• Farming
• Lakes quality
• Water demand
• Cooling systems
• Health
• Wildfire
• Stormwater
• Etc



Responses

Intergovernmental Panel on Climate Change (IPCC) 2018 

• At present, global efforts come nowhere near the scale, speed, or scope required. 

• Yet many of the means to achieve the necessary transformation already exist.

• Promising evolution and acceleration of climate solutions.

• Growing efforts to sunset fossil fuel infrastructure and prevent further expansion.

“rapid and far-reaching transitions in energy, 
land, urban and infrastructure (including 

transport and buildings), and industrial systems.”



https://www.stuff.co.nz/opinion/114832273/jim-hubbard-cartoons



Initiatives to reduce net emissions 

• UN Framework convention on Climate Change (UNFCCC) – National Inventories, Annex I

• Intergovernmental Panel on Climate Change (IPCC) – independent science

• Kyoto Protocol – targets and timelines, net accounting, developing country mechanisms

• Paris Declaration – Nationally Determined Contributions (NDCs) – well below 2OC 

New Zealand

• Reporting/accounting above according to internationally agreed ‘rules’

• Climate Change Response (Zero Carbon) Amendment Act 2019 sets targets for 2050.

• Emissions Trading Scheme (ETS) creates a financial incentives 

• NZ Climate Change Commission proposal – reduction focus (less offset) 



Equity: lowest emissions, biggest impacts

• Around two-thirds of global emissions 
are linked to private households, when 
using consumption-based accounting.

• Developed nations, in particular the 
wealthy, bear greatest responsibility. 

• This group will need to reduce its 
footprint by a factor of 30 to stay in line 
with the Paris Agreement targets. 

• The poorest 50% could actually 
increase their footprint several times.

https://www.unep.org/interactive/emissions-gap-report/2020/



https://climateactiontracker.org/



Missing that 1.5-degree target
• Failing to do enough or by doing it too slowly

• substantially more lives lost and ruined

• more extinct species and more superstorms

• fewer fish in the sea due to ocean acidification 

• fewer ecosystems capable of supporting biodiversity

• more strain on economies and more people thrust into poverty. 

• Every fraction of a degree of warming matters quite a bit.

• Limiting global warming to 1.5 degrees, rather than 2 degrees:
• Hundreds of millions of people able to avoid flooding, food scarcity, superstorms, 

deadly heat, and widespread disease. 

• Number of people globally at risk of inadequate water supplies could be 50% lower. 

• Arctic’s ice disappear once every 100 years instead of every 10 summers.



NZ policy and proposal

• no new petrol cars imported by 2032 

• no new home gas connections after 2025

• loads more native forest plantings

• agriculture to become more carbon efficient



Atmospheric interactions
SINK (removals)
• any process, activity or mechanism which removes a 

greenhouse gas, an aerosol or a precursor of a greenhouse 
gas from the atmosphere

SOURCE (emissions)
• any process or activity which releases a greenhouse gas, an 

aerosol or a precursor of a greenhouse gas into the 
atmosphere

RESERVOIR (stocks)
• a component or components of the climate system where a 

greenhouse gas or a precursor of a greenhouse gas is stored



Sink

Fossil fuels Wind power LivestockAfforestForest

Source SourceReservoir

Greenhouse gases in our landscapes
Neutral



Compliance and Voluntary Offsets

Measure – reduce – then offset remaining emissions with carbon credits, to create a net 
zero emissions balance. 

• Store: These are usually forestry projects – land specifically set aside for reforestation 
with strict covenants to ensure the forest remains permanent and is not harvested.

• Avoid: These are usually energy generation projects that use renewable energy instead 
of fossil-fuels, such as wind farms.

• Reduce: These are usually a form of technology that reduces the usual amount of 
emissions produced, for example efficient solar cook stoves that replace inefficient fossil-
fuel burning stoves.

https://www.toitu.co.nz/what-we-offer/carbon-management/mitigate



Land use and land cover



Land use choice

https://task38.ieabioenergy.com/wp-content/uploads/sites/5/2017/06/rotorua.pdf



Boundaries



Carbon and forestry
• Carbon in 

• Trees (exotic and native) and soils
• Wood products

• Harvesting ≠ deforestation
• Kaingaroa is a permanent forest

• Processing energy from wood waste 
• Heat, steam, electricity
• Avoid fossil fuels
• Avoid disposal/landfill

• Permanent (unlogged) forest
• No wood products (other materials)
• Avoided deforestation
• Avoided agriculture

• Pasture
• Lower onsite carbon (grass)
• Higher emissions



IPCC AR4 2007: Forestry
• Globally, hundreds of millions of households depend on goods and 

services provided by forests. 
• Importance of assessing forest sector mitigation activities in the 

broader context of sustainable development. 

• In the long term, a sustainable forest management strategy 
aimed at maintaining or increasing forest carbon stocks, 
while producing an annual sustained yield of timber, fibre or 
energy from the forest, will generate the largest sustained 
mitigation benefit.

Forestry (Chapter 9). In Climate Change 2007: Mitigation. Contribution of Working Group III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change



No Deforestation, No Peat, No Exploitation

“Boycotting palm oil is therefore not an effective solution”
Instead:
• Robust sourcing policy
• Assist suppliers reach compliance
• Increase demand for sustainable palm oil

www.zsl.org/blogs/conservation/are-palm-oil-boycotts-an-effective-solution-to-protect-wildlife-and-their

Deforestation



Historic impacts?

https://www.wilmar-international.com/sustainability/



Local mitigation/resilience opportunities



Footprint 

Activity data
X

Emission factor
=

Emissions 
(tonnes of CO2 equivalent)





https://www.anthropocenemagazine.org/2021/01/going-green-is-good-for-business-actually/

We’d love to save humanity but can’t afford it?





Designing our future



Moving forward. Tātau Tātau



Comments and questions?


