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/| ABSTRACT | N

Objective: To establish an automatic method for Quality Control for in situ meteorological data observed on glaciers and ice sheets.

(1) We propose a Quality Control (QC) method for meteorological data observed on the ice sheet and Qaanaaq Ice Cap in northwestern Greenland.
(i) The criteria for determining erroneous values are based on meteorological and glaciological evidence = including Generality and versatility.
(i) 12-years of temporal variation of air temperature and surface height from 2012 were revealed.

(iv) Datasets (2012—-2020) and QC algorithms are opened:
\ SIGMA-A; http://doi.org/10.17592/001.2022041303, SIGMA-B; http://doi.org/10.17592/001.2022041306, Algorithm: https://github.com/MotoshiNishimura/SIGMA-AWS-QCy

SITE DESCRIPTION & METHOD RESULT

<KAWS site>

- SIGMA-A site:

On the Ice sheet (N78.052. 0176° , W67.628" : 1490 m a.s.l.)
- SIGMA-B site:

On the Qaanaaq Ice Cap (N77.518° , W69.062° : 944 m a.s.l.)
Period : July 2012 — August 2024 (still under observation)
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O] QC example of downward longwave radiation (LW,) (Fig. 3e) 20

The standard atmospheric radiation (LW,,) is calculated from the air temperature
(Eq. (2)), and if the difference between LW, and LW, exceeds its median £ SD
(Xvy), LW, is masked. The coefficient y, which defines the standard deviation range,
Is determined by the degree of erroneous data variability. 2017701 017/04 X1 7/07

INTRODUCTION

When conducting weather observations in cold regions, observation data with errors and anomalous
values are contained. Those data are caused by environmental factors such as snow and ice on sensors and
the effects of low temperatures on sensor sensitivity may be recorded as observed values. The criteria for
identifying such anomalous values often require subjective judgments, and therefore, a large human cost is
required to construct a data set with high scientific value.

Therefore, this study developed an algorithm for quality control (QC) by removing anomalies using data
sets obtained from meteorological observation sites on the ice sheet and ice cap in northwestern Greenland.
This semi-automates the masking algorithm of anomalous data and significantly reduces the time required for QC. In
addition, we were able to establish an algorithm that can be generalized and applied to other sites.
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Nishimura et al. (2023): Quality-controlled meteorological datasets from SIGMA automatic weather stations in northwest Greenland, 2012-2020, https://doi.org/ Year . "
10.5194/essd-15-5207-2023 light blue plots represent the data masked by Initial Control, the red plots represent the data masked by Secondary Control, and the dark blue dots
. . o _ . . Figure 4. Temporal variation of hourly air temperature and surface height at SIGMA-A and B sites from July 2012 to represent the Level 1.3 data. Level1.3 data. In (d), the gray shaded area represents masked (-9999) data where the downward shortwave radiation
Niwano et al. (2024): Field activities at the SIGMA-A site, northwestern Greenland ice sheet, 2023, https://doi.org/10.5331/bgr.24R03 August 2024. SIGMA-A AWS was updated on June 25, 2023 at the same site (see Niwano et al., 2024 for details). As a is zero or cannot be calculated for other reasons. The light blue, red, and yellow dots represent the data masked by the three QC operations of

Ohmura (1981): Climate and energy balance on the Arctic tundra, https://doi.org/10.1002/joc.3370020106 result of the upgrade, the recording of observational data was restarted.

Secondary Control, respectively.
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