AAT K% 2% 8 X
8% 4% 201bT7H)205 24 H
s/ — b
T =222 NEKT 1 =0 FBRSZIRD 7= OTR T BIER
A B BA, g B R, F KO KR!
2" F

IR RIS & o C [ILEIC 51 5T

ST AT%E] ICBWTERShzs
FIRT B2,

HRREOSE
)=V v FIRETOE I B fDF'ﬂ Eﬁzﬂﬂlw@zﬁif)ﬁ'
) —rI v FelizeBfse LTReTFNERZ T 7.

IR A BB R RIS T TS

RS LB OWTIBL L, TIREICH T 2 000 2 BGER R 2R 3. Ra TR, S807 9

HNFET NV EBHWTITb:.
Shi:.

O FAMAEIITHERR S 1.

ERERIRL SN, Ry 27— 22 FHE LTI IR
BB, 1WA ¥ 7 5 0o WA 2N, KELOBIN SIS LTV AHIZ, BBk
INRD T — 5 OAEBIER L ST - EfF SN, ERRE A
WIEHUS BN O B 2 0 A£G BIED, AR - WEOHm%REOFW - Eilinzo
FREORLEFNERR Y AT LT, 7u—/7/bcmb¢ T
BB RO - OICEHFATE MRS b o T 5

— VIR TRt S 7}1,71 b A 2
ZiThh, %

L =71, BlRRAr L b2 6 B héﬁ’lﬂ‘

LB T — &%, FUESEROWMIEL T F VBRI T fahfmé.

FoU— N1 FY—VI VR, LT,

FEHIFET IV

Key words: Greenland, Weather prediction, Non-hydrostatic model

1. [FUC®IC

KETFIE, BN A 22 TRRMIERTT
H5ET, ROBELRBHRO—DOTHS. BIELH
B 2 BAMERR X, BE R BRE T CoiEH)
z LIZLIERw SN G720 (AR, 2007), REF
MOBBFEEIZFFICRKZ W, LarL, BT A
WKL TFUOEANT CTITbI b I L dEwnie
W, Iz, B E 3% 580 HA D
HCTH 5.

B, Arctic Numerical Weather Prediction
(Hines et al., 2008, Hines et al., 2011, Wilson et al.,
2011), Antarctic Numerical Weather Prediction
(Powers et al., 2003, Bromwich et al., 2013) % &
HE LT, RFLEOHFMEIC & 5 HisES Tl
B, AVI—2y FeALTHHIKT 7 LATE
LI hoTwA, Zhbld, WIRIIBI 5%

1 [T R[S ET ¥ Jr 5
T305-0052 FIEIE2 X R 1-1
* %SG - ahashimo@mri-jma.go.jp

MBI ORI, BEBERFEHRFEE LTHH I T
5% BAOBRNOBR - FEROIAT 47 A
BFIBICAEDETHIAY YA ATELDbITTIE%
v b L, BHCTOFEEEEICEDETHIAS <
A XSINT-KEFNERSFH TEIUL, FoHE
Wa LY RBETHRHIIERTELESL). €D
7201, ru— )R EREE LA
TE 5 FER L TN, v— ﬁw&ﬁn: .
=7 4 OFIRT, LERFMEHRZIED HTID
MADPBETH L. LS (2015) 1&, ATHEN -
BE7ayes bORT, AFFHEATOLEL
ZeCNTIHTIE LB HEO IR M zeiic

KBEY—F4 Y ICER S TN 5729

:,ﬁ%%M%fwﬁmwfﬁ&&%wFﬁ¢W
WL, BN & Z0FEMIHEL T & ZiBN

LTw5b,

B BB 41 & o CTEM L 722 [Hemisic
B BREE B Y B OE R A A 2 BRI

FAZ 5 RSB IC 3 20198 (SIGMA) ] Tl



206 % & W5k, b

450 grids

SIGMA-A 1490 m
ASIGMA-D 2100 m

2750 km
550 grids

} South Dome; '.2._901 m* ] \"

' x 5 km mesh

: 1000 2000 3000 3 60N

- B60W -50W = -40W -30W
2250 km

1 ZE2FNEBOFEFIR. AZFIFE SIGMA
WX DRRE SN AWSHS, LTS, MuF—
LiEIET A A3 7 HEb . + 1% GC-Net i
T AWS.

Fig. 1 Calculation domain for numerical weather
prediction experiment. Triangles indicate
the AWS stations installed by the SIGMA
project (SIGMA-A, -B, -D) and SE-Dome
shallow ice core drilling site. Crosses indicate
the AWS stations of GC-Net.
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Fig. 2 Prediction results in July 2012 at SIGMA-A
(a) before and (b) after the modification of the
model (gray lines). Black lines indicate the
observed results. Solid and broken lines
indicate air temperature and snow tempera-
ture, respectively.
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Fig. 3 Examples of weather chart in horizontal and
vertical cross section (08 WGST on 26 July
2013). (a) Hourly precipitation amount. (b)
Surface air temperature. (c¢) Mixing ratio of
liquid and solid water.
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Fig. 4 Examples of time series of local weather
element (July 26, 2013, SIGMA-A). (a) Hourly
precipitation amount, and downward short
and long wave radiation fluxes. (b) Cloud
coverage. (c) Wind speed and direction, and
pressure. (d) Air temperature and relative
humidity.
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Table 2 Weather information provided to
the expedition team.
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Fig. 5 Schematic chart of weather prediction system.
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Table 3 Specifications of the encoded short data.
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Fig. 6 (a) CFL condition on the permissible range
of timestep interval (At, bold line). Thin (uv),
broken (ws), and chain (g) lines indicate the
upper limit of timestep interval which is
diagnosed by the simulated horizontal and
vertical wind, and the buoyancy frequency,
respectively. (b) Elapsed time of a simulation.
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Fig.7 Disk amount required for a run of the weather
prediction system and storage space required
for archiving data.
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Fig.8 Schedule for the weather prediction with initial time of 04 WGST in each day. Horizontal axis indicates the
forecast time. Vertical axis indicates the wall clock time. Arrows indicate the data flow.
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Fig. 9 (a) Wind speed (solid line), direction (broken

line), (b) air temperature (solid line) and water
vapor mixing ratio (broken line) during the
intensive observation period in July 2013 at
SIGMA-A. Gray and black indicate predicted
and observed values, respectively.
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Fig. 10 Monthly precipitation amount in the hydro-
logical year from 1 September 2013 to 31
August 2014 at the SIGMA-A, -B, -D, and
SE-Dome. Thin gray, middle gray, and black
indicate the contributions of snow, graupel,
and rain to monthly precipitation amount,
respectively. Solid lines indicate monthly
mean surface air temperature.
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Numerical weather prediction supporting cryospheric field
observation campaign on the Greenland Ice Sheet
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Abstract: Short-range weather forecast experiments, covering entire Greenland were carried out in
order to support the field research activities on the Greenland ice sheet (GrIS) in the research project
“Snow Impurity and Glacial Microbe effects on abrupt warming in the Arctic” (SIGMA, FY2011-FY2015).
This article summarizes the technical method for development and operation of the forecast system and
shows preliminary results on its performances. The forecast system is established on the basis of the Japan
Meteorological Agency Non-Hydrostatic Model. Outputs of the model are plotted on figures, and provided
to an expedition team by using a free web service. When the expedition team leaves the logistical base and
camps on the GriS isolated from the ground-based internet access, minimal data are selected, compressed,
and provided to the team through a satellite communication service. The forecast system updates field
researchers with information and help them in planning and executing their daily missions. The
effectiveness of the system has been verified in the expedition on the GrIS, and its potential application
extends to wide range of field works in the polar regions and mountain glaciers. The meteorological
observation data obtained on the GrIS are used for validation and improvement of the model.
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