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Uncovering Ground Temperature Model
Accuracy In Permafrost Environments
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How can modelling help?

Making useful predictions for current and future:

No visible ice
Low visible ice
Medium visible ice

High visible ice

Pure ice

Ground ice content
T Active layer thickness
Carbon storage

Ground temperatures

Fig 1. Prototype of 3D Ground-Ice Mapping using machine learning by Binggiang Zhang
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Modelling Obstacles

Statistics Data Availability
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Modelling Ground Surface Temperature

~ 10 cm below the ground surface

-114°2'24" -110°24' -110°19'12" -110°14°24"

64°43'12"

Mini loggers that
are used to
measure GST.
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Limited spatial coverage of observations
Specifying biogeoclimatic zones
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X] Incomplete observational datasets

t=Interval Bootstrapping
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t=Interval Bootstrapping

I Observational datasets are often spatially sparse and incomplete

X] Incomplete observational datasets

| Bootstrapping: n windows of t days are randomly selected
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Incomplete observational datasets

t=Interval Bootstrapping

I Observational datasets are often spatially sparse and incomplete
| Bootstrapping: n windows of t days are randomly selected
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%% Driving meteorological data

Solution: Reanalysis Data Products using GlobSim

I Produced using historical observations and modern forecasting models.

| OMaps without GapsO: Complete spatial and temporal coverage, multiple
variables.
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Driving data: meteorology at the surface
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&, Lack of statistical consensus

Model Evaluation Anarchy

I Models cannot be compared due to the lack of consensus over which
statistics to use
I There are problems with commonly used statistics: RMSE, bias, and r
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&, Lack of statistical consensus

Model Evaluation Anarchy

MAE 0.94 1.83
RMSE 3.41 1.93
Toal Error § 220.03
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I Models cannot be compared
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-2 Interpretability of statistics

Solution: A Ranking Framework
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- I"HEY& (JF+E, &'U6)" . *1,)+H(SYeBH(

Extension of simulations to greater depths

| Essentially: are our ObestO simulations able to be ObestO elsewhere
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How can we measure our ability to predict deeper temperatures?
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Recap

Modelling and evaluation challenges... and their solutions
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Gracias por su atenci—n.

Thank you for listening.

EUCOP 2023 Session 7: Recent Advances L
Modelling Permafrost Dynamics
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