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INTRODUCTION

* Earth's energy budget
determines trajectory and magnltude of cllmate change

* Both a powerful constraint on and diagnostic of the water
cycle globally and regionally

Flows of energy and moisture between land and ocean, northern
and southern hemispheres and high/low latitudes are fundamental
for determining the climate characteristics societies depend upon

* How is Earth's energy imbalance currently changing and what
are the implications for the global water cycle?
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EARTH'S GLOBAL ANNUAL B8 Reading
AVERAGE ENERGY BUDGET
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Flgure 2.11:| Global mean energy budget under present-day climate conditions. Numbers state magnitudes of the individual energy fluxes in W m-2, adjusted within their
uncertainty ranges to close the energy budgets. Numbers in parentheses attached to the energy fluxes cover the range of values in line with observational constraints. (Adapted
from Wild et al., 2013.)
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WHAT CAUSES
SYSTEMATIC
MODEL BIAS
IN SOUTHERN

OCEAN?
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Assessing cloud
properties and
radiative forcing
relating to cold air

outbreaks (e.q.
Trenberth & Fasullo,
2010; Karlsson &
Svensson, 2011 ; Bodas-
Salcedo et al., 2012;

& Field et al. 2014)
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WHAT ARE CAUSES/CONSEQUENCES OF % Reading
HEMISPHERIC ASYMMETRY IN ENERGY BUDGET?
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between hemispheres in simulations and observations

Above: Loeb et al. (2016) Clim. Dyn
Right: hemispheric energy budget based

upon Liu et al. (2015) JGR =
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B2 Reading
ARE SIMULATED

FORCINGS/FEEDBACKS
REALISTIC?

1. Radiative forcing by 1991
eruption of Mt. Pinatubo

2. Resulting cooling drives
decreased water vapourin
upper troposphere

3. Diminished greenhouse
effect amplifies cooling

4. Climate model simulates
cooling realistically due to
realistic water vapour
feedback

Soden et al. (2002) Science
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WHAT IS SPECTRAL SIGNATURE
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HOW IS EARTH'S RADIATION B8 Reading
BUDGET & CLIMATE CHANGING?

. 1980 1985 1990 1995 2000 2005 2010 201
VA 0E T e e T R . R
w 0.4F AMIP5 models

w e - -

ga 0.2 -

:II . - -

o g 0.2 F 3
5 -
__h-O.6, .................................... -

zZ o 2|

Qé 1

I_

E--

5> 9f

<L << _1

o>

L9 -2

Z < -3

1980 1985 1990 1995 2000 2005 2010 2015
Update from Loeb et al. (2012) Nature Geoscience & Allan et al. (2014) GRL 4,

LIMITLESSPOTENTIAL | LIMITLESS OPPORTUNITIES | LIMITLESSIMPACT

||°°I-‘HNE
°°l-l-l
N

-1.2


http://www.nature.com/ngeo/journal/v5/n2/abs/ngeo1375.html
http://www.nature.com/ngeo/journal/v5/n2/abs/ngeo1375.html
http://onlinelibrary.wiley.com/doi/10.1002/2014GL060962/full
http://onlinelibrary.wiley.com/doi/10.1002/2014GL060962/full
http://onlinelibrary.wiley.com/doi/10.1002/2014GL060962/full

