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I – Learning from the past
Climate change will affect the hydrological cycle in

many regions1, with potential devastating impacts.

Projections are produced with global climate models

forced with greenhouse gas concentration scenarios.

These results depend on the capability of models to

capture the response of the climate system to

greenhouse forcing. We want to complement this

knowledge with lessons from the past climate. The

advantage is that past climate simulations can be

validated using the available proxy evidence. The Last

Interglacial (~125 ka) is interesting for this scope,

because of some key climatic resemblances with

projected future climate (Fig. 1), and because it is

relatively recent.

Simulations of Last Interglacial climate have been

analyzed and compared to temperature proxies2,3. Here

we will analyze the Last Interglacial hydroclimate through

models and proxies. Then we will simulate LIG floods. Fig. 1: Analogies and differences between the Last Interglacial and the expected warmer future

II – Our plan
1) In this new NWO-funded project (Fig. 2), we will use output from available Last

Interglacial model runs, and contrast it with results from future climate simulations.

We will start with the iLOVECLIM model4,5, as it can quickly generate long

equilibrium simulations, which enable probabilistic analysis of extreme events. We

plan then to include simulations from paleo models NorESM-L, CCSM3 NCAR,

COSMOS AWI and MIROC.

2) Precipitation patterns from the models will be compared to the available

evidence from proxies of precipitation intensity.

3) Using daily precipitation and temperature from the paleo climate models we

will simulate river flood hazard and risk. We will use the GLOFRIS framework6,

which combines hydrological, hydrodynamic and risk modeling. GLOFRIS

simulates daily river discharge and overbank flow, and converts it into inundation

maps at 30“ resolution.

4) River discharge and paleofloods resulting from our model cascade will be

compared to any proxy evidence available on a global scale.

5) Flood risk will then be calculated in GLOFRIS by combining flood maps with

projections of exposed population and assets from SSP scenarios. We plan to

obtain output for risk indicators established in consultation with stakeholders

involved in long-term development and investments on climate adaptation.

We will run GLOFRIS also with input from future climate datasets from LOVECLIM7

and GCM models, with RCP emission scenarios. This will enable comparing

impacts of Last Interglacial and of future climate.

Last Interglacial (ca. 125 ka) Future (ca. year 2100)

Global surface air 

temperature

+ 0.7 ± 0.6°C8;

+ 1.5⁰C9

+ 0.6 up to + 7°C (CMIP ensemble 

results1)

Northern 

Hemisphere 

temp.

Up to 5-10⁰C warmer than 

present8,10

+ 1 up to 7°C / century11

Mean sea level + 5-9 m12 + 0.3 m up to several meters13

Orbital 

parameters

Slightly higher northern high-

latitude insolation14

As at present

Atmospheric 

[CO2]

~ 290 ppm15 From ~400 to >1000 ppm1

Ocean 

circulation

Less vigorous?16 Less vigorous AMOC7

Ice sheets Much reduced polar ice sheets17; 

West Antartica collapse?12

Marked reduction in ice sheet 

coverage; West Antartica

collapse?1,18

Vegetation cover Poleward expansion14 Poleward expansion, but highly 

dependent on land-use19

Monsoon systems Stronger2 Stronger20

III – Looking for collaborations
To the paleomodeling community: We want to include

simulations from multiple climate models that have proven

capability of simulating the Last Interglacial. Daily output of

surface temperature and precipitation are necessary, for series

of a few hundred years.

To the proxies community: It is necessary that simulated Last

Interglacial patterns of precipitation, river discharge and

(potentially) flood, be compared to the widest possible

compilation of available proxies. If you are aware of any data

that could be useful, please contact us.
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Fig. 2: Flowchart structure of the project. 


