River flow changes at 1.5°C, 2°C and 4°C global warming: a range of possible futures
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projected for each basin. The bar charts show both the “wettest” projections for +40% ©
that basin, which are the greatest increase (or smallest decrease) in river flows,
and the “driest” projections, the greatest decrease (or smallest increase), as well as +20% —20% o
the average of all projections. These are shown for different levels of global

warming: 1.50C, 2o0C and 40C. 0% oil-
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The possible effect of climate change on river flows in this map are generated by +20% » Ind G Yangtze
9 computer models. The pie charts show the number of models which project an Amazon 0% e naus anges

increase in river flow, and the number which project a decrease in flow. These @0 15 2 4 0 15 2 4 (+0)
models are realistic enough to be used to successfully forecast the weather on a (+C) 15 2 4 — —

daily basis. For climate change projections, the models are continued into the B +120% o +1200% o +80% »
future and allowed to respond to estimates of increasing concentrations of 0% . +1000% o

carbon dioxide and other greenhouse gases. These longer-term projections give 80% +800% o +40% o
arange of future outcomes depending on the exact details of how the models are 40% o +600%

set up. Although some aspects of the results such as ongoing warming can be +400% © 0%
treated with confidence, other aspects such as particular changes in rainfall can 0% +200%

only be seen as possible outcomes. Different models produce different 0%

outcomes, and it is not possible to identify a single ‘best’model to give a —40% o -200% *

confident prediction. Therefore a range of outcomes needs to be considered.

Each computer model simulated possible future changes in temperature, rainfall
and other weather quantities. These outputs were used as inputs to a further set
of models which simulated changes in evaporation, soil moisture and river flows.
The result is a set of projected changes in river flows in major river basins in
different parts of the world as illustrated in the map.

Further details of the methods and models are available at www.helixclimate.eu Parana Congo Orange Nile Murray
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Impacts of Climate Change at 1.5°C, 2°C and 4°C Global Warming
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Change in surface temperature at 2°C global warming relative to pre-industrial climate
These estimates of climate change impacts were calculated using a set of global climate River flooding Drought (%) Heat stress (Index) Vulnerability to food insecurity (Index) Change in vegetation hiomass (%) + Celsius
model simulations updated from those presented in the IPCC 5th Assessment Report. number of people affected by river flooding per year Percentage change in the length “Feels-like” temperature, including effect of humidity Relative national-level vulnerability, as measured by
Changes i local climates projected by these models were used to calculate impacts in (Millions) of severe drought m2c the Hunger and Climate Vulnerability Index 150 i v
locations across the world. Heat stress is indicated by Wet Bulb Globe Temperature, calculated 0 = Least vulnerable 250 L 1 1.
from a combination of temperature and humidity. Vulnerability to food insecurity is calculated 1 5°c'i' 2‘C'i' 36°C 1.2 = Extremely vulnerable ‘ 0 2 4 5 7 9 11
using changes in the length of time under extremes of precipitation representing floods and ' 35°C — Baseline 157 7e oy 200 + Fahrenheit
droughts, along with other food security relevant indicators. Number of people affected by —_ 34°C — = 2 - ZE ‘
river flooding is calculated from a river flow model and statistical relationships between high 33°C I 1 N ‘ é} ‘ These projections were made as part of the research project
river flows and people flooded. Time under severe drought uses a locally-defined definition of ) 32°C — 08 100 AL i s s
severe drought based on low river flows. Vegetation biomass is simulated with a global 1} 31°C o 'I‘ — 06 A A ‘ é} ‘ For further information:
vegetation model. L4 soc L oa y Wy 50 www helixclimate.eu - helixclimate@ereter.ac.uk
) ) ] ] ) ) . | . i ,w I ‘ ‘ Q ‘ ‘ é} ‘ o @helixclimate (4 www.facebook.com/helixclimate
For each impact quantity, the magnitude of impact is shown for global warming of 1.5°C, 2°C | IR 29°C Baseline 0.2 . Project director:
and 4°C global warming relative to pre-industrial. Where appropriate, the present-day level of | N 28°C —— 0 /| W Wy A 4 v ; Prof Richard Betts (University of Exeter and Met Office Hadley Centre, UK)
impact is shown for context. 0 - - O - -50 HELIX was funded under the 7th Framework Programme of the European
Commission (grant number 603864)






