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WHAT IS THE CURRENT TREND IN ESM?

● Increase resolution to O(km)

○ resolve more (weather) processes

○ reduce biases in global circulation patterns

● Resolve more biogeophysical and

biogeochemical  processes 

○ carbon/nitrogen/phosphorus cycle

○ disturbances

○ ice sheets

○ groundwater

○ human interventions (e.g. pumping,

irrigation, reservoirs)



Agenda

Round of introductions

Presentations (10min each)

• Update on ICON-Land and biogeochemistry, Sönke Zaehle, MPI-BGC

• Upscaling plant process, Juan Baca Cabrera, FZJ

• Land disturbances - Fire, Ana Bastos, Uni Leipzig

• Groundwater in feedback simulations, Stefan Kollet, FZJ

Group discussions based on presentations

Panel discussion (additional feedback processes?), decisions, next steps
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Goals of Breakout Group
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Group discussion -> activities 

(e.g. Working Groups)



Goals of Breakout Group
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Group discussion -> activities 

(e.g. Sprints)



Goals of Breakout Group
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Outreach -> engage the 

German Land community; 

groups, colleagues to contact: 

...



Groundwater/hydrology discussion group
Representation of groundwater/hydrology in feedback simulation

Continental water equilibrium from source to

sink is changing; how does that influence feedbacks?

(climate change, human interventions)

- to which extent does groundwater/terrestrial 

hydrology impact atmospheric processes

- to which extent (level of complexity) does groundwater/hydrologic need to be 

represented in ESMs; which questions to we need to answer where groundwater 

might be relevant (it’s a question of space and time scales)

(Jochem: do we have crises e.g. regions where atmospheric models fail over the 

continent, because groundwater/hydrology is no correctly represented
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Groundwater/hydrology discussion group

Connection of groundwater/hydrology with the 

atmosphere happens via shallow soil moisture

and ET i.e. the coupled terrestrial water and

energy cycle.

Consensus on important feedbacks with respect

to land surface process, ecosystems, and also mesoscale at atmospheric processes.

No consensus on relevance of detailed groundwater/hydrology in global ESMs; which 

level of complexity is required for feedback simulations? 

• depends on question at hand (improve realism, sensitivity studies, bias reduction)

9



Groundwater/hydrology discussion group

On top, major challenges:

• subsurface heterogeneity at all scales, complex

soils and hydrogeology (e.g. Karst)

• never enough data (hydraulic properties, 

in-situ/remotely sensed observations)

• human water uses

• ….
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Groundwater/hydrology discussion group

Conclusion

• Workshop (-> Working Group):

Use available global groundwater/hydrologic

data sets to identify relevant regions (with 

shallow groundwater); potentially perform

sensitivity studies; tackle question of which level of complexity is needed; define a 

path forward for data challenge
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