



[image: agu_pubart-white_reduced]
Geophysical Research Letters
Supporting Information for
Improving Arctic sea-ice thickness estimates with the assimilation of CryoSat-2 summer observations
[bookmark: OLE_LINK480][bookmark: OLE_LINK481]Chao Min1,2, Qinghua Yang1, Hao Luo1, Jack C. Landy3, Dake Chen1, Geoffrey J. Dawson4, Thomas Krumpen2, Nabir Mamnun2, Xiaoyu Liu2, and Lars Nerger2
1School of Atmospheric Sciences, Sun Yat-sen University, and Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai, China
2Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven, Germany
3Centre for Integrated Remote Sensing and Forecasting for Arctic Operations, Department of Physics and Technology, University of Tromsø The Arctic University of Norway, Tromsø, Norway
4Bristol Glaciology Centre, School of Geographical Sciences, University of Bristol, Bristol, UK
 

Contents of this file 

Text S1 to S2
Figures S1



Introduction 
Text S1 provides comprehensive details of the incremental analysis update (IAU) approach implemented in our data assimilation (DA) system. We also describe (Text S2) how we calculated the statistics that are used to assess our simulations.
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Text S2.
To verify the sea-ice solutions conducted by our DA system, root-mean-square error (RMSE), mean bias (MB) and correlation coefficient (CC) are calculated as follows:
,                            (1)
,                                (2)
,                                (3)

where M represents the model outputs (both CMST and Analysis) and CryoSat-2 SIT, OBS is for the SIT observations, and n is used to calculate the number of observations. The covariance operator and standard deviation are represented by cov and σ, respectively.


Table S1. Main statistics [m] used to verify the sea-ice thickness of CryoSat-2 data against in-situ measurements (i.e., BGEP_A, BGEP_B, BGEP_D, Vilk1-14 and Vilk3-14) over the summer period in 2016. It should be noted that the in-situ observations are averaged to the biweekly mean, whose duration corresponds to the biweekly data from CryoSat-2.  
	In-situ observation
	RMSE
	MB

	BGEP_A
	0.26
	–0.06

	BGEP_B
	0.25
	–0.06

	BGEP_D
	0.22
	–0.13

	Vilk1-14
	0.71
	–0.57

	Vilk3-14
	0.76
	–0.61
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