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The Paris Agreement’s central aim is to strengthen the global response by keeping a global 
temperature rise this century well below 2oC above pre-industrial levels, & to pursue efforts 
to limit the temperature increase even further to 1.5oC. Additionally, make finance flows 
consistent with a low GHG emissions & climate-resilient pathway



OPTIONS TO DEAL WITH CLIMATE CHANGE:
• Mitigation (or reduce emissions)
• Adaptation (cope with changes underway)
• Suffering ….

already occurring, but action on both mitigation & 
adaptation now too, given Paris Agreement!

We are seeing impacts at the observed 1oC above pre-industrial levels today

2oC 4oC – where we are headed

A 2oC warmer world is far more “manageable” than a 4oC world –
but still very different from the world we know today



WMO Statement on
The State of the 
Global Climate 

in 2018

Climate change 
is causing
Societal Impacts 

NOW !!!!!
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WMO State of the Global Climate in 2016

Limits of adaptation: Low-lying island nations
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Temperature: 2018 was the 4th warmest year on record;
18 of the last 19 years are the warmest on record



for the period 1986–2015 relative to 1901–1960Climate Science Special Report, 2017

Change in Precipitation



The Linchpin of  Climate Change



Too much
Too little
Wrong time
Wrong quality
Wrong place
Too warm….

PAST IS NOT PROLOGUE

Graphic from Peter Gleick



Drought in the Amazon

WMO 2017

Precipitation index
for Brazil



Increased Floods
“Hundred-year” floods now occur once a decade or more in many places. 
Three “five-hundred-year” floods occurred in Houston in three years.

East Baton Rouge, LA, August 2016: Up to 20 inches of rain in 3 days

Hurricane Harvey brought >50 inches of rain over 5 days to parts of Texas in August 2017.



Stronger Tropical Storms
• 10/12: Sandy, largest ever in Atlantic
• 11/13: Haiyan, strongest in N Pacific
• 10/15: Patricia, strongest worldwide
• 10/15: Chapala, strongest to strike Yemen
• 02/16: Winston, strongest in S Pacific
• 04/16: Fantala, strongest in Indian Ocean
• 10/17: Ophelia, strongest in E Atlantic
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At least 224 locations around 

the world set all-time heat records in 2018.



Munich Re, 2018
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Strongest scientific evidence shows human-caused climate change 
is increasing heat waves and coastal flooding

Some Extremes are Changing in a 
Warmer World

Adapted from SREX 2013 report
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Indicators: Extreme Heat Is Increasing

Small shifts 

in the normal 

temperatures 

lead to a 

large 

increase in 

extremes



”In the past, a typical climate 
scientist’s response to questions 
about climate change’s role in any 
given extreme weather event was ‘we 
cannot attribute any single event to 
climate change.’ 

The science has advanced to the point 
that this is no longer true as an 
unqualified blanket statement.”

- National Academies, March, 2016



A first…

• Probably hottest since at least AD 1500.

• ~35,000 excess heat deaths.

• Climate change doubled the chance of such 

a hot summer



Louisiana Heavy Rainfall

• As much as 2 feet of rain fell on 
parts of Baton Rouge.

• Worst U.S. natural disaster since 
Superstorm Sandy.

•Climate change made that event 
40% more likely

Baton Rouge, Aug. 2016



Crop Productivity will decrease 



There are at least 136 major port/coastal cities that are 
projected to vulnerable to sea level rise

More Environmental Refugees from sealevel rise and storm surge



Availability of irrigation water will decrease in key areas

Blue: tendency to increase

Red: tendency to decrease

Scholze et al. (2006)
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Act Now
to BOTH 

adapt and 
mitigate 

Number of disasters worldwide 
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Weather related disasters:  75%  

of the total disasters

How to get to a 2o C world

The Way 
Forward: 



Act Together

Knowledge
Technology
Finance
Policy



Act Differently

Source: World Bank WDR 2010



• Infrastructure to withstand new “extremes”

• Improved technologies for water/energy efficiency

• Seed varieties that perform well in droughts/floods/heat

• Prioritize lands to preserve and manage multiple threats

• Integrate ecosystem-based approaches into management regimes

• Plan with a continuing changing climate in mind

• Emergency response plans, early-warning alert systems 

• Develop social safety nets / insurance

• Information systems / share best practices

The Way Forward:



6 MAJOR TRANSFORMATIONS
Opportunities for investing in a resilient future

Decarbonization 
& energy

Energy access, efficiency, 
electrification, 

Sustainable 
consumption & 

production
Resource use, 

circular economy, 
sufficiency, pollution

Digital 
revolution

Artificial intelligence, big data, 
biotech, nanotech, autonomous 

systems 

Smart cities
Decent housing, mobility, 
sustainable infrastructure, 

pollution 

Human capacity 
& demography

Education, health, ageing, 
labor markets, gender, inequalities

SDGs:
Prosperity

Social Inclusion
Sustainability

Food, biosphere, 
water & oceans

Sustainable intensification, 
biodiversity, forests, 

healthy diets, nutrients 

R. Bierbaum & J. Rockström’s presentation to the Global Assembly, 2018



Circular Economy principles:

Instead of 
TAKE
USE

WASTE

Reclaiming water,
materials, feedstocks, 

nutrients, etc



Need to merge Practitioners’ experience & Academics’ thinking



1. Possible to track at low costs

2. Comparable across different countries and commodities

3. Measure as closely as possible what they are intended to measure

4. Hard to fake

5. Clear how they relate to other  indicators

What constitutes ‘good’ indicators?
(based on interviews with Development Agencies) 

Global Environmental Change 42 (2017) 33–46 (Rasmussen, Bierbaum, et al.,)Global Environmental Change 42 (2017) 33–46 (Rasmussen, Bierbaum, et al.,)
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What needs to be resolved…

• What metrics should we have for success? 

• How can we evaluate durability of outcomes?

• How best to network our networks and share case studies/best 
practices and rapidly!

• How to integrate from the top-down and bottom-up?

• What information is ‘most important to gather’ to cope with 
climate change in a timely way?

• How should we balance investment and effort in mitigation and 
adaptation to climate change?  
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We are responsible for our own future –
more so than any prior generation 


