What happens to our ISIMIP simulations when
we don't calibrate our lake models?

(...and what could we do about it?)
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Why?

Calibration compensates for:

model imperfections forcing imperfections

AT ~ 1°C/100m

grid cell

image: Copernicus iImage: Marco Papetti

both of these issues will be present in the ISIMIP Global Lakes simulations...
...but without in-situ data to calibrate our models



How?

Our plan
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Part A: ISIMIP3 "Local" and effect of calibration \

ISIMIP "Local" dataset

Simstrat calibration Default
parameters Success?
Calibrated simulation Uncalibrated simulation
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"Local" Results

/Part B: ISIMIP3 "Global" (?)\

ISIMIP "Global" dataset
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What happened?

Model performance

LowerlLakeZurich A
Erken

Sau -
Neuchatel -
Biel A

Zurich
Rappbode -
Trout -
Sparkling
Allequash -
BigMuskellunge -
TroutBog -
CrystalBog A
Toolik
Bryrup -
Crystal 1
BurleyGriffin 1
Washington A
Sunapee -
Rotorua -
Okauchee -
Thun A
TwoSisters -
Sammamish
Klicava -
Stechlin
Delavan A
Murten -
Tarawera A
Zlutice -
Monona -
Mendota -
Fish -

Wingra -
Taihu A

Green A
Feeagh A
Kivu -
BlackOak A
Harp -
Dickie -
Annie -

Chao A
Muggelsee -
Arendsee -
MtBold -
Vendyurskoe -
Ekoln -
Rappbodep -
Tahoe A
Vortsjarv
Algueva A
Hassel 1
Rimov -
Kinneret
Kuivajarvi 4
Paajarvi -
Langtjern A
Kilpisjarvi
Scharmutzel -
Mozhaysk -
GreatPond -
Bosumtwi
FallingCreek -
EsthwaiteWater -
Windermere -
Eagle 1
NohipaloValgejarv -
NohipaloMustjarv A
Laramie -
Argyle -
Ngoring -
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What happened?

Model bias

top 1m of lake

bottom 20% of lake

mean temperature error [C]*

—— calibrated pars (cal/val)
— default pars (cal/val)
—— mean pars (cal/val)

*lakes with calibrated RMS error < 2 C



What can we do about it?

Predicting calibrated parameters

calibrated parameters®
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So what?

Progress on the original plan

-

Part A: ISIMIP3 "Local" and effect of calibration \

ISIMIP "Local" dataset

Simstrat calibration Default ,' | N\
2EIENEETE & Success? §
Calibrated simulation Uncalibrated simulation nOt yet
Comparison
P Refine?

"Local" Results

ISIMIP "Global" dataset

Uncalibrated simulation

"Global" Results (?)
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/Part B: ISIMIP3 "Global" (?)\
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So what?

Open questions

0.8

Predict parameters based on model error?

0.9

longwave radiation
parameter
1.0

-2.0
. - / S
How does this translate to other models? a e ~l87%
/ e
o - 1.6 8
= ©
. 0
() T
2 5. 1.4 O
e__ 7 ju
: : © =) 0 12 ©
How does this translate to ISIMIP 3b forcing? S o n o
O
O = ' 1.0
2 -

04 08 12 1.6
wind parameter 5
iInsensitivity



So what?

Outlook
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