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—Report—

Construction of near real-time forecast system using global nonhydrostatic

model and actual uses at JAMSTEC intensive observations

Mikiko Tkeda!™ and Tomoe Nasuno?

The JAMSTEC’s facilities and equipment, including research vessels, latest observation instruments, and
supercomputers, enable us to approach research targets in marine and earth science both from the in-situ observations
and the numerical simulations. We have developed a near real-time forecast system using Nonhydrostatic ICosahedral
Atmospheric Model “NICAM” on the Earth Simulator, and operated the system in JAMSTEC intensive field campaigns.
Near real-time forecasts were carried out during the research vessel “MIRAI” cruise over the Eastern Indian Ocean (MR17-
08, MR15-04), as a part of an international campaign “YMC (Years of the Maritime Continent)”, led by JAMSTEC. During
the “MIRAI” Arctic Ocean cruise (MR17-05C), we carried out near real-time forecasts for the polar regions for the first
time, as a pilot study toward optimization of targeted observation.

We plan to improve the forecast system by thorough validations in the forthcoming campaigns in various locations on
the globe.
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doi: 10.5918/jamstecr.27.47

— e —

BRI TNV 2 ORI PG Y 2 7 A DhiR L
JAMSTEC#EHBINC 31 5 IR

RTINS T S (VEL G

MR ZE BRSSO B FEBII SR B L A —/S—a v Ea— 2 LTHEY, BUBBIMEHEY I 21— 3
YRGS MR A OB T T a — T 5 2 LT E . Fox L, &EkIEHTISE 7V Nonhydrostatic [Cosahedral
Atmospheric Model (NICAM) % W75 FIIRHE Y A7 A 2 ERS S 2 L — % RITHESE L, #8HEIC X 2 S h il
TuY e MIBWTENMALE Wb Y AT 2R E T BMEREEE 2 ORI Z MR E$ D EEEF v -
~ Years of the Maritime Continent (YMC; #EREERFZERILAE) (2B T, MFEHIRDIZEM 45\ ] 12 X 2 Bl
i (MR17-08, MR15-04), #EFERMETHEZFITL, BUGORGTOHERPLBINM IO REFHIEHREILET L2 L
W&, ZHENEBSHEE L BNOME ZETO—mEHS 72 F72, [AH W] Jufid (MR17-05C) T, BN
BilloR#E{Le B E LT, MO THIRE TR E 3 2EFEREHM P FEML 72, 5%, FRc LERET TOBM & o
MRk z faAER, FHEAm Om LI M.

F—U— FEERHFR, SPEN, X ITETY, A-S8-ar¥a—%

20174£10 H2 H52%8 201843 H 8 H kg fas2 B © 20184E3 A 16 H /IR

1 ERZAFFER SR N e e se bt IEkim b+ > & —
2 EZWPTERISEEE NMEFETJE R SERRAE O — o L ABRE TN 0 B

RE|ES
M EkT
ERRVA S tE Rt N R E R 0 e oot
T 236-0001 75311 VAR Tl IR X R AT 3173 9 25
mikikoi @jamstec.go.jp

FEre © EIZWETE R S NP e B SER A

48 JAMSTEC Rep. Res. Dev., Volume 27, September 2018, 47-56



M. Ikeda and T. Nasuno

1. %5t

WEFENTZE B SRR T, NS 2 v - RS o
- B, MR OREE T v 7 - TR FIZE
W R R 2T > T ab, Bl Bler) » 7
MR & %o 72WfFER s O—pl & LT, #FIZHERIT T
M EED TE IR NFETVEISH L, HEFER
WFREIR Y AT A 25 L C, HEFEHERIIZEMN [A5
W2 X B BGFIE O LBII & LA G R D ISR =
N CTwb, FA TN FE T, CINDY2011 (Yoneyama et
al,, 2013), PALAU2013%0&EHREII 7o Y = 7 MzBw
T, PCO7 A% % R\ -8Rl 2 17V, P
O A TE . 20154E121%, PRI Y A7
AERMIRY I 2L —FITBEL, RBEETHEIC L 225k
DHEFEIFE P % 9281 L 72 (Nasuno et al., 2016b). 2017
EPBH20194EIZHTT, 41V FAYTRPLET B
Fe 35 & OVEB M B\ TEIFE ¥ v > X —  Years of the
Maritime Continent (YMC; #EREERFIERILA) 2YEhE S
T3, YMCUE, BIAIEBES S 2L —3 3 v 2 Bl
L., WREHORS - ZfEY AT O IVF AT — VA
By BRI G2 AR L, FllE 2 E I R
HHILEEHMET L. BT HIREROHER - BEdlo
—Br& LT CE3WIFPHIETE), 2o [A 5] fiiif
(2 & 2 BRI DS & OV R ORSUAEAR AR e
G, MERBREEBLARIERSE L vy —Mh) 2 FEmL, E
BAEREII VO 27 M2 ) - FLTw5h, FAEET
WIFZEIC BV CYMCIZSE L, SEhshiiliEh, #hEks
Sab—F R TFHEEAER Lz 2, YA
T L % 2017 4E OAUIBMHEI S BV CGEM L, #10 THENRY
B & oEHE 2 FEILL 7.

KfgTlk, FHFES AT LAOMEL MRS I 2L —
ZIZBT D TFUNFTEOFERNE, BUIARCZ Do El
PWEADF— FEEICOVWTHE L, S%OMEIZOV
Tl 9 5.
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2.1 2BRIEFHENFEET N (NICAM)
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2.3 5RO WEBZA

HEEHERIEZEAY [ 5w ] 22 OMmOBHHLEA~OT
WEEARORE X, EBFA—NVRA =4y b

W4T o72. CINDY2011Tlx, KkEOEE 7T Y ~ 7
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NICAM forecast data

quasi-realtime forecast using NICAM for intensive obsevation project

¢ Eo42 *

We will try to calculate as much as possible.

INFORMATION

YOPP - The Year of Polar Prediction
Calculation period (for Mirai Arctic cruise MR17-05C) :
2017.08.22-2017.09.20 DONE
gla(14km), initial data:00UTC,06UTC,12UTC,18UTC

map
YMC - Years of the Maritime Continent
Calculation period (for Mirai Eastern Indian Ocean cruise
MR17-08) :
2017.11.%%-2018.01.%%

gl10(7km)}, initial data:00UTC,12UTC

The data updating stopped during the downtime of Earth
simulator system due to facility construction.
[Aug 10,2017 - Aug 17,2017]

Open to external user.

about NICAM

this web pags are sxclusively provided for suseazch purposes, and not guarantosd.

stec_go.jp} for Inquires concerning the usage of the Confents.

Yoepp
FIGURES FROM HERE (YOPP-10m-wind,SLP.PRCP) |

FIGURES FROM HERE (YOPP-10m-wind,5LF) |

Fig. 1. NICAM forecast WEB page. http://nicamfcst.jamstec.go.jp/
1. NICAM Fill WEB ~X— <. http://nicamfcst.jamstec.go.jp/
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Fig. 2. Cooperation with the tropical intensive observation project.
(upper-left) MIRAI during the Eastern Indian Ocean cruise. (upper-
right) Precipitation observed by MIRAI radar on 11 Dec, 2015. (lower-
right) Precipitation, clouds, and wind vectors simulated by NICAM on
11 Dec, 2015. (lower-left) Radiosonde observation at Bengkulu (land
site).
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TIEHHERTE D ol (KAL) 2%5EF > ¢, 12H [N
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Fig. 3. Time-height section of zonal wind at Bengkulu in (a) radiosonde observation, and in (b) NICAM simulation. (Averages of seven simulations
with different initial date are plotted.) (c) Low-level zonal wind (color), wind vectors, OLR and vertical wind speed in NICAM simulation (average in

11-17 Dec, 2015).

X3, WEEHEO T > 7 iz
7R.) (c) NICAM FIEHEIC BT 2 TR E#E (),

B BIEEH—SEK. (2) 9V 42 FEM. (b) NICAM FilllEH5.
JAANZ v (12/11-17 F351H),

(BIEANZBWTRER B TOOWEIH 25 OFHE O % ¥
OLR, B X VR JE .

4L © Japan Agency for Marine-Earth Science and Technology (2017), Research and Development on Marine and Global Environmental Change Annual Report
FY2015, Department of Seamless Environmental Prediction Research, Figs. 1 and 2 (p. 60).
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i L, WEBR—IZ7 v 70— 35T [A5W]
TR A R 2 FLE L7z (Figs.4a and 4b).

BLHRS F & NICAM 12 & 5 FHlFHE &R LiRs 5
(Fig.5). NICAMIZ X 2 FilllFHER R, MEICBE LT
ZATNHPELTHDE L0, EKEIEIZEES TR A
FET LT LA TV D, Bl CIHRSE oI
TR 2SI ONTWW A A (Fig. 5a), 2 H FllOFE
HRERECTOHELL BRI RCHLS (Fig. 5¢).

WIFEAROERLE, BESPHA T 27 FOHWE
BELTROOLNLEIDOTHY, WMLWAREELOF T

OBIANZE, HISOMEMSLEEE 70 D, AG BN 70 i
WAERT A2 L THRERL T — ¥ 2 BUS T 2T HEN:
NEE L. SEofiETIE, FllT— 7 ORE & T
ROV T OFERR & MRFEIIIZATVY, FZE T OREUL I
I BEAIEA OV TR X A ERANI B L 7.

B, ZodviditdEit, YMCERIHL THEES T\ 5
WMO® 71 =7 b The Year of Polar Prediction (YOPP;
B TFMAE) SO HMT 25D TH 5.

j — — o e

] ST
(a) el 0m-wird, 57, PRC™ 0027552017 Do 3017001200 M0m-wird, 3L°, PRIP 1221452017

Mom-wird, 517, PRIP 007135ap7017 (MOW Xinzmom] 10m-wind, 87, PRIP 12712602017

g >
2

A
gy e VA
e

e

(b)

1dm-aled, 5P 15715503017

heep:/fwww.nipr.ac.jp/aerc/map. heml

Fig. 4. Forecast charts. (a) Precipitation intensity (color), sea level pressure (contour) and 10-m wind vectors. (b) 10-m wind speed (color), sea level

pressure (contour) and wind vectors. (¢) Map of arctic area. A red-line frame indicates drawing area.

4. FRETHEOME (WEBOREMIG). (a) FBAKGEE (f1), WHEERTE GHER) BLO10mEEOMAZ ML, (b) 10mEEOmE (), R

SUE (SEER) BLOBEANRZ M. (o) AUBISO X, FRARIE (), (b) O F 1§ .
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(b)
NCEP f##fi 7 — %
2017 % 9 A13H

00uTC
113 4 8 € 8 16 u BM T an
©

HEKS = 2 L— 2 ZAVNICAMIC K 2 FRlER

1BFA

10m-—wind, SLP 00Z135ep2017 (NICAM 2017091200ini) 10m—wind, SLP, PRCP 00Z13Sep2017 (WICAM 2017091200init)

7% 3 4 & @ & 10 12 ems g tma T8 8§ 18 18 20 3 mm/éy g Tm/s

2 BFA
10m—wind, SLP 00Z135ep2017 (NiCAM 2017691100k} 10m—wind, SLP, PRCP 00Z13Sep2017 (NCAM 2017091 100init}

72 3 4 8 6 8 W0 12 sws T e T8 & 1@ 18 % 30 mm/dw T mde

3EFA

10m~—wind, SLP 00Z135ep2017 (NICAM 2017091000in1t)

12 % 4 & @ & 0 12 8me T mse

Fig. 5. Cooperation with the arctic intensive observation project. (a) (left) MIRAI during the Arctic Ocean cruise and radiosonde observation. (right)
Precipitation observed by MIRAI radar on 13 Sep, 2017. (b) 10-m wind speed and wind vectors in NCEP_FNL on 13 Sep, 2017. (c) The prediction
results by NICAM [from the top, one day forecast, two day forecast, three day forecast] (left) 10-m wind speed (color), sea level pressure (contour) and
wind vectors. (right) Precipitation intensity (color), sea level pressure (contour) and 10-m wind vectors.

X5, detErEil 7o Y 27 b ol (a) (OF) LBEHETORS WG D4y TR (F) 201749 H 13 HIZA S WL — & — Tl S L7z ok
. (b) [{ H O NCEPEMT 7 — # 12 X 5 10 m & EEAGE & JAX 2 ML, (c) NICAM O PSS [ EAS, 1HTW, 20T, 3H 7M. (7)) 10 m iR o asE
(fo), WBWESESE GHER) BXOEANY MV, (F) BAGRE (fu), @BEEEcE GHER) BLC10mEEOR~N2Z L.
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4. HBROBE - TORIES

Ul Xy, @EIEHT%E 7 )V NICAM % 7z
HWEEEEFIEIE S AT 2B MEL, Bk I21—%
FTEATAZLICLD, B OB L EEEMIO &
TR, KA 2RI A — VO RGZEE) & 8L & 3647 L
THFERFIZTFHT A ENEEE o Tz F72, i
DERGOTF~OBH O LY Z157-.

e, WWRAKEORE T v & —RLigeiE o7l
KRDSWEB TR SN THB Y, BFOFET#HTHHE
BT LD TEL. L, ZNHAEREHO
HEZR » 72 0% - Wzl fiiex A9 5 L IZBES
v, B RAL, AURATHETAT o 72 S ST (6 TReH )
O RIMEIZ D W CNHRRER) iR KFE T o HEMZE
a5 720 0EMEENTT (1-3FFHERE) &, B
FRlEHRE L ClE I3t S v, Ehiiillo iz
Bloz5 87— 2 BT L2 T, %A NV AT
AL 7B, R R S E R OHEE ICHE S ICFIH T &
L. 2, KICHEELELESRA N b ORI
OHEEIC DD, Bl A L oRBEIZ, KARHEECR
BIHBEOE RO FRENLRNER L L LR HE
W VY TBIO R Y a—=) Y 7B, R
T & BRI S U D A — v % 18 —§ B AR £
FNOFINE, M WHERFESZ 5.

HATOTMEE Y 27 4 Tid, A~ I BTSN
ok oo HEIZEE) (Yokoi et al., 2017) 7 &M 4 DA 53
ROFEMEZIE F 723E S D £\ (Nasuno et al., 2016b).
Loth, KR R C OB R & O BHGREL @ L C,
WER EOZHRETI TOE - BROEFBEDE W% #
PICEBHTEZL L) FMEHE AT 252 UEL T L
s b, BUEREORKIC X AMFE AEA, E
) RRIERLICE o TEEZ, KEXRRLMWE S O
B AR OET) v I B L UG A= S ikE, FoE
D HECHBALD X 71 = X LIZHE L b b EM LB
LIRS OMGE - FEE S OLE, B X OEICmT
A EME LTI, BIFICBWCIE, Mo E
HARERICEE 7 5 (Miyakawa et al., 2017). NICAM
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Na. 'y B X YIS S /27— %1%, Global
Telecommunication System (GTS; £l A7 4) &
U CHEBIENT 7T — 7 OFILY A7 22 A Eh, B
TOTVHEE Y AT 2AOIMEIC K-S T 5. 15k
BELE LT, Bill7— 5 2 EERLL - FHESROF
R, T=F LD A >3 b D@ EET o T HIE R
5 — BT A 7 VoOFEB A SBHIZ, Wit - BT ED 5.

o ¥
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i) (ST 2B F L7z A THELE L -
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AREFEIEHERS I 2L -2 2FHL THLONZEDOT
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CINDY2011:  Cooperative  Indian  Ocean  experiment
on intraseasonal variability in the year 2011
<http://www.jamstec.go.jp/iorgc/cindy/index_e.html>

DYNAMO: Dynamics of the Madden-Julian Oscillation
<http://www.eol.ucar.edu/projects/dynamo/>

NCEP: National Center for Environmental Prediction

PALAU2013: Pacific Area Long-term Atmospheric observation
for Understanding of climate change 2013

WMO: World Meteorological Organization
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