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GLOBAL HYPSOMETRY

“Hypsometry is the measurement of the 
elevation and depth of features of the 
Earth’s surface relative to mean sea level.” 
- Wikipedia
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GLOBAL HYPSOMETRY THROUGH TIME

FLOW CHART

1: SEA-LEVEL MODEL [-122ka, +20ka]

Global past ice (ICE6G) GrIS future (Aschwanden et al., 2019) AIS future (Garbe et al., 2020) prem.l90C.umVM5.lmVM5 (Argus et al., 2015)
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2: INTERPOLATE sea-level changes onto global DEM (GEBCO) + CALCULATE GLOBAL METRICS
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GLOBAL HYPSOMETRY
GEBCO 2021, modified over the last 

glacial cycle and into the future

Changes in global hypsometry and land 
fraction over the last glacial cycle and into 
the future.

LGM 

Eemian 

Present
day 

Deep 
future 
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GLOBAL HYPSOMETRY THROUGH TIME

FLOW CHART

1: SEA-LEVEL MODEL [-122ka, +20ka]

Global past ice (ICE6G) GrIS future (Aschwanden et al., 2019) AIS future (Garbe et al., 2020) prem.l90C.umVM5.lmVM5 (Argus et al., 2015)
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OCEAN VOLUME

2: INTERPOLATE sea-level changes onto global DEM (GEBCO) + CALCULATE GLOBAL METRICS

for timestep 𝑡)
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GLOBAL HYPSOMETRY THROUGH TIME

FLOW CHART

1: SEA-LEVEL MODEL [-122ka, +20ka]

Global past ice (ICE6G) GrIS future (Aschwanden et al., 2019) AIS future (Garbe et al., 2020) prem.l90C.umVM5.lmVM5 (Argus et al., 2015)
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2: INTERPOLATE sea-level changes onto global DEM (GEBCO) + CALCULATE GLOBAL METRICS
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GLOBAL MEAN SEA LEVEL

Global mean sea level over the last glacial 
cycle and into the future for a fixed-ocean 
function (present day) and a variable ocean 
function 

Up to ~5.7 m of difference between the two 
at LGM 

This difference correlates with the elevation 
of the hypsometric maximum and the land 
fraction over time
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GLOBAL MEAN SEA LEVEL

Relationship between GMSL difference (GMSL_fixed – GMSL_hyp) vs. a number of 
metrics, including GMSL_fixed. This shows a non-linear correction that should be 
applied to GMSL_fixed, in order to consider Earth’s hypsometry 
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SUMMARY

Earth’s hypsometry shows a distinct maximum near present sea level

Considering Earth’s hypsometry when calculating GMSL makes a 
difference of nearly 6 m at LGM and ~2 m in the ‘extreme future’

Mapping out the influence of Earth’s hypsometry on global sea level 
allows us to define a correction function for the hypsometric effect
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LOCAL SEA-LEVEL CHANGES VS OBSERVATIONS
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LOCAL SEA-LEVEL CHANGES VS OBSERVATIONS
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LOCAL SEA-LEVEL CHANGES VS OBSERVATIONS
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PRESENT-DAY HYPSOMETRIC MAXIMUM
5.5 m +/- 5 m

BASED ON GEBCO 2021 with ice



VIVI KATHRINE PEDERSEN

18 JANUARY 2022 ASSISTANT PROFESSOR
DEPARTMENT OF GEOSCIENCE

AARHUS
UNIVERSITY

PRESENT-DAY HYPSOMETRIC MAXIMUM
5.5 m +/- 50 m

BASED ON GEBCO 2021 with ice


