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Abstract. This article offers critical comments on the paper “Sustained decrease in inland East Antarctic surface
mass balance between 2005 and 2020” by Dr. Danhe Wang and co-authors published on the 11th of June 2025
in the “Nature Geoscience” journal. There is no doubt about the high quality of the data presented in the Wang
et al.’s manuscript, but the results of the study are applicable only to a relatively short interval of time and to
a small fraction of the East Antarctic Ice Sheet (in particular, to the vicinity of Dome A). In this respect, the paper’s
title is to a large extent misleading since there is no evidence of sustained decrease in surface mass balance in
inland East Antarctica as a whole, even though there is no disputing the fact that the total mass of the Antarctic
Ice Sheet is decreasing due to ablation at the edges.
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A.A.Exatikun
‘YMeHbIIaeTCsl JIM CKOPOCTHh CHETOHAKOILIEHHSI B IEeHTPAJIbLHBIX paiioHax BocTounoii AHTapKTHABI?

The Antarctic Ice Sheet (AIS) is currently losing mass, contributing about 10 % of
the mean 3.6 mm yr! sea level rise in 2006-2018 [1]. The total AIS mass budget is an
interplay between ice ablation on Antarctica’s edges (mainly iceberg calving and ice shelf
basal melt) and net snow accumulation in the AIS’s interior; the latter is often referred to
as “surface mass balance” (SMB) and represents a function of precipitation, sublimation
and snow transport by wind [2]. The mass loss is dominated by the increased ice ablation,
while the contribution of the SMB is less clear [3]. It is argued that in a warmer climate
the SMB should increase due to enhanced water vapor capacity of air [4]. Therefore, it
is crucial to know the SMB’s sensitivity to the current climate change in order to project
the future AIS’s mass change and its final contribution to the sea level rise. However,
such studies suffer from a dramatic paucity of ground-based reliable data on SMB, so the
researchers have to rely upon the climate models, despite the fact that they do not necessarily
reproduce the instrumental data correctly, especially in the inland parts of the AIS [5, 6].

On the 11" of June 2025 a paper was published in the ‘“Nature Geoscience” journal
entitled “Sustained decrease in inland East Antarctic surface mass balance between 2005
and 2020” (https://doi.org/10.1038/s41561-025-01699-z), by D. Wang and others [7].
The authors presented a new unique dataset of instrumentally observed snow mass
balance values along the transect between the coastal Zhongshan Station and the main
East Antarctic ice dome, Dome A (Fig. 1) in order to demonstrate a significant decrease
in SMB between 2005 and 2020 in the inland part of the transect, and to reveal a role
of atmospheric circulation in this trend. Although the quality of the instrumental SMB
data and the robustness of the results are not in doubt, three main concerns arise: (1)
the article only discusses the atmospheric circulation drivers of the SMB variability
ignoring the thermodynamic factor; (2) the findings of the article are applicable only
to a relatively short interval of time and to a small fraction of the East AIS and (3) as
such, the article’s title is to a large extent misleading. These concerns motivated me to
write comments on the Wang et al.’s work, which is the subject of this short article. The
comments were sent to Dr. D. Wang and his colleagues, and their reply is attached as
supplementary material to this article.

The study of Wang et al. is based on measuring the heights of the accumulation
stakes installed along the Zhongshan — Dome A logistic traverse. The authors are aware
of a very weak climatic signal in the instrumental SMB data (due to a very high amount
of “depositional noise”, which constitutes more than 90 % of the total variance, [8]), so to
overcome this problem they use averaging of the SMB values over a number of adjacent
stakes. The reliability of the data could be further improved if the authors used the SMB
data from the stake farms situated in the vicinity of Dome A [9].

The next issue concerns the choice of the time interval discussed in the paper,
from 2005 to 2020. The data shown in their Figure Sa—c demonstrates that it is actually
the only 15-yr period between 1979 and 2024 when the SMB (and precipitation rate, as
seen in ERAS reanalysis data) was significantly decreasing. Looking at the same graph for
the period up to 2024, one can see no negative SMB trend between 2005 and 2024. There
is also no overall negative trend in precipitation between 1979 and 2024. The selection of
the 2005-2020 interval is explained by the fact that 2005 was the first year when the SMB
data was available along the whole length of the Zhongshan — Dome A profile, although
other parts of the accumulation-stake profile are operating since January 1997 [10]. It is
just a pure coincidence that the time interval of the study covers the only 15-year period
of time when the SMB was decreasing.
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Fig. 1. The location of the sites mentioned in the paper.

The red line is the Zhongshan — Dome A transect (ref. 7). The colors denote the spatial variability of the correlation
coefficients between detrended time-series of instrumentally measured SMB at Vostok in 1979-2021 [8] and
the SMB time-series produced by ERA-S5 reanalysis [15]

Puc. 1. MecTononoxeHnue MyHKTOB, YIOMSHYTHIX B CTaThe.

Kpacnas auaus — npoduns JKonruran — Kymon A [7]. L{Betom moka3aHo MpoCTPaHCTBEHHOE paciipeesicHue
K03(()HUIMEHTOB KOPPEIISAILIMU MEK/Yy BPEMEHHBIM PSIOM HHCTPYMEHTAJIbHO M3MEPEHHOM CKOPOCTH CHETOHAKO-
uieHus Ha ctaniuu Bocrok B 19792021 rr. [8] M CKOPOCTBIO CHETOHAKOIUIEHUS 110 JaHHbIM peaHann3a ERA-5
(13 pabotsl [15])

When discussing the factors responsible for the observed negative SMB trend in
2005-2020, the authors focus on the atmospheric circulation in the Southern Hemisphere,
such as the intensity of zonal circulation, the anomalies of 500 hPa geopotential height
and the related anomalies of the poleward transport of the water vapor. However, it is
known that the variability of SMB is closely related to the local air temperature, which
is evident both from the climate models [11], the instrumental observations [8, 12] and
the ice core data [13]. Thus, the discussion part of the Wang et al.’s article could be
substantially improved if the authors analyzed the relationship between the SMB and the
surface air temperature at Dome A, data on which is available for the region of study [14].
Having said that, it is necessary to note that the circulation and the thermodynamic factors
are certainly not fully independent as it is atmospheric circulation that brings heat and
moisture to central Antarctica.

The most important issue concerns the geographical extent of the validity of the results
of the paper. The title refers to the region as “inland East Antarctica”, but it is very unlikely
that the results are applicable to the entire plateau of East Antarctica. For example, one of
the reasons of the decreasing SMB in the Dome A region in 2005-2020 is the deepening of
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Fig. 2. Vostok snow accumulation rate (b) vs local air temperature (a).

The shading depicts the error bars (+ 2 SEM). The dashed lines in () and (b) are the linear trends of temperature
and accumulation rate for the time intervals 1960—-1978, 1978-1999 and 1999-2021. Pink color highlights the
time interval (2005-2020) studied by D. Wang et al. [7]. The figure is from [8] with modifications

Puc. 2. CxopocTts cHeroHaKoIUieHus Ha CT. BocTok (b) 1 MecTHas pr3eMHas TeMIeparypa Bo3myxa ().

3anuBka 0003HaYaET MOrPEIIHOCTD U3MepeHHs (£ 2 omndku cpeero). IlyHkrupom Ha puc. 2a u 2b 0603HaIEHBI
JIMHEIHbIE TPEH/Ibl TEMIIEPATYpbl U CHErOHAaKoILIeHUs B uHTepBaibl 1960-1978, 1978-1999 u 1999-2021 rr.
Po3zoBbIM 11BeTOM BbLeNeH HHTepBai Bpemenu (2005-2020 rr.), kotopomy mocssinieHa padora /1. Bonra ¢ co-
aBropamu [7]. PucyHok 3auMcTBOBaH U3 paboThl [8] ¢ M3MEHEHUIMU

the low-pressure anomaly in the south-eastern part of the Indian Ocean (South Indian Ocean
Low, SIOL), to the eastern side of the study area, thus enhancing offshore tropospheric
winds along the SIOL’s western flank and reducing the water vapor transport into the
interior of Antarctica (see the Wang et al.’s figures 3 and 6). Does it mean that along the
eastern flank of SIOL the offshore tropospheric winds are weakened and the poleward water
transport is enhanced? Does it mean that the depleted SMB in the region of study is (at
least, partly) balanced by the increased snow accumulation somewhere to the east of Dome
A, e.g. in the vicinity of Vostok or Dome C? (see Fig. 1). To test this hypothesis and to
study the geographical extent of the results obtained at Dome A, it is necessary to involve
the SMB data from the other sites where robust instrumental observations of the snow
accumulation are available: South Pole [12], Dome C [15] and Vostok [8]. In particular,
at Vostok a clear growth of SMB was observed in 2005-2020 (Fig. 2); the accumulation
rate has increased by about 28 %, from 20.3 to 26.1 kg m? yr' [8]. Moreover, it is very
likely that the mean present-day (1970-2020) SMB value at Vostok exceeds that during
any 50-year interval in the pre-industrial era [16]. At the South Pole, the SMB increased
by as much as 57 % between 2005 and 2020 [12], while no significant trend is detected at
Dome C [15]. These results do not contradict the observed decline of snow accumulation
rate at Dome A, given a large regional variability of the SMB trends on decadal scale [1, 6].
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For example, interannual variability of SMB at Vostok significantly correlates with that at
the South Pole and Dome C vicinity, but not with the Wang et al.’s area of study (600 km
to the north of Dome A), Fig. 1.

In conclusion, the article by D. Wang et al. is an important contribution to
the understanding of the processes lying behind the decadal SMB variability in Antarctica,
but its results should not be interpreted as evidence of a sustained recent accumulation rate
decline. Because of the large spatial (between different Antarctic sectors) and temporal (on
decadal scale) variability of SMB, it is likely that during a short (15 years) time interval
the snow accumulation rate may reveal decreased values in a certain region of Antarctica,
but there is also evidence that on the continental and multi-decadal scale the SMB in
central Antarctica has increased probably as a result of increasing air temperature [6, 16].
Supplementary materials
The reply of Dr. D. Wang and his colleagues on my comments can be found here:
http://cerl-aari.ru/wp-content/uploads/2025/08/Reply to matter arising_v4.docx
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Pacmmmpennsliii pegepar

W3menenne macchl AHTAPKTHYECKOTO JISASHOTO IUTA OYJIEeT CIIYy)KHTh OCHOBHBIM (hak-
TOPOM, ONPEAEISIIOMUM M00aNbHbIN ypoBeHs MOpa B XXI B. u nansuie. B Hacrosmee
BpeMsi AHTapKTH/a aKTMBHO TEPSIET Maccy, YTO CBS3aHO C YBEJIMYEHHOH adisuueil Ha
Kparo sienHuka. [Ipyu 5TOM M3MeHeHue MPUXOIHOM YacTu GalaHca MacChl — CHETOHAKO-
IJICHUS B LIGHTPAJIbHBIX PallOHaX AHTapKTUAbI — U3y4YEHO HEJOCTAaTOYHO BCIIEACTBUE 1)
HEXBAaTKH MHCTPYMEHTAIBHBIX JIAHHBIX U 2) OOJIBIION MPOCTPAHCTBEHHON W BPEMEHHOU
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M3MEHYUBOCTHU 3TOTrO mapamerpa. IIpennonaraercs, 4To Ipyu MOBBILIEHUN TEMIEPATYPBI
BO3J/lyXa KOJINYECTBO OCAAKOB JOJLKHO PACTH BCIIE] 32 POCTOM BIAroCOAEPKAHUSI aTMOC-
(epsl. [lanHas 3aMeTKa MOCBSIIEHa KPUTHKE HEAABHO OIMyOINKOBAaHHON B MPECTHKHOM
xKypHaine “Nature Geoscience” cTaTbl, 03arIaBICHHON « YCTOWYHBOE CHIDKEHUE OallaHca
MAacChl CHEXHOW MMOBEPXHOCTH BO BHYTpEeHHEHN yacTu BocToOUHONM AHTApKTHIBI B IEPUOL
¢ 2005 mo 2020 rom». HecMoTpst Ha TO, 9TO K Ka4eCTBY MCXOTHOTO MaTepuaa, K ero 0o-
pabOTKe ¥ MHTEPIPETALNH IPETEH3UH HET, TIATeJIbHBIN aHaIU3 STON CTaTh! MPUBOAUT K
3aKJTFOUYEHHMIO, YTO OHA MOXKET OBITh OIIMOOYHO HCTOJIKOBAHA YUTATEIIEM KaK CBUJICTEIILCTBO
CHIDKAIOIEHCS] CKOPOCTH CHEeroHakoruieHust B LleHTpanbHOil AHTapkTHae. Bo-niepBbix,
ynoMsaHyThld niepuos — ¢ 2005 no 2020 r. — sBASETCS €AUHCTBEHHBIM 15-€THUM OT-
PE3KOM BPEMEHH, KOTIId CKOPOCTh CHETOHAKOIJIEHHSI CHIKAJIACh B pallOHE MCCIEeJOBAaHUS
(oxpecrrocTr Kynona A). Bo-BTOpBIX, aBTOPBI paccMaTprBaioOT TOIBKO IUPKYIIAIHOHHbIE
(baxTOpBI, BAMAIOMINE HA CKOPOCTh CHETOHAKOIUICHHUS, HTHOPHUPYS TEPMOJMHAMHYECKUN
(bakxTop. B-TpeTbux, BBIBOABI CTAThbHU MPUMEHUMBI JIMIIb K OIPAHUYEHHOW TEPPUTOPHUH,
npwteratomeil kK Kynomy A (crannust KyHbIyHB) 1 He MOTYT OBITh SKCTPAIIOJINPOBAHBI HA
BCIO TeppuToputo LleHTpaibHO AHTapKTUIBL.
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