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- T, S profiles

- Sea surface temperature
- Sea level anomaly

- Sea ice concentration

24H forecast used in QC
during the next day run

Bias
Correction
(SST, SLA)

Day-2, Day-1

GloSea6
KIM
KLAPS

a9 1.2, AR 1 | FAL=-52A| ARNGODAPS?2) &9 7H&

B 1.2. AR HFALRESFAI AR cyle-run HHA & 417

Directory Description
EX 7152 43 5t applicationCg LA
app rose-app.conf’} 7|2 1424
bin/, opt/, file/ 5 1484 F7} 7t5
bin suiteo]] = Q3H AlSH A3 ELE0] QX
share Aofoll Zash 4% otd % Yy EL, suite A3y At oA A4
work suite?] working O E2]2 Y|A2|AE  configuration T4, Aot
cylc-run = ¢ 49dle A2FE 50| YA
| e 27 % AEES HAF 4 It gAEY
o . . _ =
s 7} task B2 job.err I job.outZ Eof ofl2] X Auts =l
opt
site suite At} Sdoll S0t A
inc
etc




# 1.3. AR AR SSA A"/ Suite H(EAAR A, F282] 5)

Suite Sub-suite Description
. install_cold - 4880 HQgst Asimd &
[R1] | install cold install_cold_local fcm JHE E5)) 35 ¢ AR
Fx
st - A 2380 EHQ3St eorcad25
28} | ocnd_first_time grid o|=7%}, obsbias, restart,
fluxs EAt
- suite Ardof] =WQst 1} link
- ancZ% background T EA}L
ocndstart . nemoqcE 91t B4}, bg
input £H|
ocndg_bflux_foamout_bulk_ext i
[T00] ocndg_bflux_marine_ext - Sl AR A3
! - 7V SRPIEAIARUM GDAPS)
am | OCNDFLUKPROCESS | ocngg pitu int St ol aola) e e
23 ocndnp_bflux_int © oJst ZPARE A
ocndg025_bflux_int
ocndg_ops_process_* . MExlE TRl (K45
OCND_OBS_PROCESS . ]EE B ‘;‘;?( 1]::1’%:)
ocnd_housekeep - X




B 1.4. AR HFAR SO AR Suite G (RRBY, ALRES} 5)

Suite

Sub-suite

Description

0BS
OBSBIAS

ocndg025_obscopy

ocndg025_check_observations

ocndg025_matchup_*

ocndg025_sst_matchup_mark

ocndg025_sstbias_obsoper

ocndg025_sstbhias_obs_correct
ocndg025_slabias_obs_correct

ocndg025_sstbias_*_asm

ocndg025_slabias_*_asm

ocndg025_obsbias_finish

- OPTS T 2 ulojolx 17

NEMO_CICE
NEMOVAR

ocndg025_nemo_cice_obsoper

ocndg025_nemovar_prepare

ocndg025_background_processing

ocndg025_nemovar_ocean
ocndg025_nemovar_ice

ocndg025_rebuild_ocean_increments
ocndg025_rebuild_ice_increments

ocndg025_nemovar_finish

ocndg025_nemo_cice_iau

ocndg025_rebuild_pcbias

ocndg025_nemo_cice_forecast

- Slgey Reey, Ategalce A7)
- WAL} 114 (Observation Operator)
- Al&-=5HData Assimilation)
- EM=878 (Incremental Analysis Update)

POST_
PROCESSING

ocndg025_post_processing_result
ocndg025_post_processing_restarts

ocndg025_nmpp_mersea

ocndg025_nmpp_hifreqgsurf

ocndg025_nmpp_myocean

ocndg025_nmpp_bdy

ocndg025_nmpp_diaop

- elAuy HEALR 5 S
- pythons o835t
(FHZAFE 50N BF)
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@ 7oz, Argo E2E K}E@r 74]%?—0] K}E 50l ZAEE, a2 dF m2ofd A}
2+ GTS (Global Telecommunications System)E Edf] £AUE = AtRS o] &3ttt off
ﬁ L% (Sea Surface Temperature; SST) Atg= Ely
AARs Ateol 94 B AR Us & otk @AW Atlel nend et £9
3}71] GTS2 AEE AtaE o|&stH, H4¥UE Ate=2s FTPE £4st= GHRSST
(Global High Resolution SST) AlgS o]&3sHt}. |4 1= W¥o|(sea level anomaly)
AIES AlEsts L&A AL (altimetry data)= FTPE $Al%|= 4719 9JAAIEE o] &
st o, Sj¥lsT= OSI-SAF (The Ocean & Sea Ice Satellite Application
Facility)of A Kﬂ%é}% 2R ALRETL AuE, JHTE xjes 57F @ wrgstux
B (g EEA7| &0l agstolo it Zizte] waAtEd] Cfst B
o} AR gL 2 2504 Tt s szt
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g 4 ES APRO] 28T BEAE
of ZYe WSt Wyol Wastch EF TSINE YHUS A4W LEAlRY B9 B
o] YEE 2247 Soh|(hinning) 38 Fol #7z aPECt olefa AP Fol 2
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*E5Atms DAOUO Aottt RAelg ¢t A A3 ¥ E+= OOBS/SHELOIA af& 1
AAe] g2 IR0 pAanpdyl AS¥md2 787F OOBS/SRCe} OOBS/EXETO] Xyt
OOBS/UTILAIAl = bufr 2% ﬂﬁﬂ fago] "Wast EMOS zto]ua|a]e}, cjgaje}
Al4t7] 47 mpd(=oobs.def) & 5te}
22%%Hﬁxﬁﬁﬁwﬂﬂﬂdﬁ ot
A W!ERIRO Ax2] WYL B AAHOA Aolst= l}xE}% J(ie. profile,
1, AAFTO] HR|HHI & E] AYL 2 4%t
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1y BEAbRO) ofo) MshuAl gk 2.3%
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ol

surface, altimetry, seaice)z 475}t

2.57F 0| A TR AR} ohet.

o o —
b KMA-COMIS5 '
TP SRS

SST(in-situ) =G5

Profiles

Sea Level

Et s R

I
THRE I I KMA-HPC5

SST(satellite) | wm=="" TP

= 2.1, AR SRR ESA AR FRote TEALR(22.11)

Profile Surface Altimeter | Sea Ice
Temperature, SLA Concentra
Variables Salinity SST(in-situ) SST(Satellite) (Satellite) -tion
(in-situ) (Satellite)
Argo
. . AMSR2 .
Moored buoy | Sfc. drifters, AVHRR (GCOMW1), AFUKa, SSMI/S
Platform (TAO etc), Mooredbuoys Sentimel-3A,
. (METOP-B) VIIRS . (DMSP)
Ships (TAO etc) (SUomiNPP) Sentimel-3B
(XBT, CTD etc)
Data JPL
Provider GTS GTS IFREMER PODDAC COPERNICUS | OSI-SAF
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godaps/O0BS /GHRSST/YYYY AIE SST Al&
/DAOU | /YYYY AAfe] Avfmta
/EXET - dedmd
/LOGO | /YYYY 2
/SHEL - Axe] ASSE
/PreSatSST 24 SST Atg7 AXg] AATFCE
S;::i?//o_g:;a/ /SRC /Sources AR AAFC
/Util A 27 ATHE 5
/EMOS Bufr Af= HgHS 2J3t EMOS
/UTIL | /ENVI Arb] & A Ee] A%
/preproc_sat_3 L3 type GHRSST Hx|2] Z&
/WORK - A g

2.2 BEZ s

2.2780 M= TEAtR OisiA 210014 gojet HEEYER AYstaA} ot o H4TS
Mt 2k Alme AFUE ARt Fste] opA|et RRojA Bk dYstiA} ottt

o
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Mo
=]

2.2.1 & 210}: Profile

L2y B m2oidl 3 A d"io]y gl ZUIQl BUFR (The Binary Universal Form
for the Representation of meteorological data) At&Qt o}AZ|(ASCII) =Uio] TAC
(Traditional Alphanumeric Code) Atg =2 WHTH AA2] WA= F+ FAI9 At5&
w Ke)g A shte) memy wEAlEE AT o A9, U
B 97l o] BAde WAL FEAR Aol WES EA
(4.27% Z=R).

SNYAL 2 SBIA ARG A= +IOP+.bfre} +10S+.bfro] m}AYS 7px|= BURF P4 At2
2 mantd AR ASUTHE 23). AN, WMO FHAl oi2d, sugel oest
[} BUFR 2% At=5 9ojstal, Al ¥1R] =AtEQl P} S7F ZHZF sub-surface profiling
floats®} sea surface below soundingsS UErdCH Ayu=2 Y= A lo= BURF m9]

Elin »a

B AR} 559

T—

18AI=S A

ol



A @A IS gk BURF At= ZUHo| gist JEE HEs5iQIth. BURF At=
olelof], ME&efe] TESAC (FM 64-XI Ext. TESAC), BATHY (FM 63-XI Ext. BATHY),
BUOY (FM 18-XII BUOY) At22 #2]stcy. of7]o|A'FM 64-XI Ext. TESAC Al2:
GTS#SO..... An2, Zeud BEAR] 2 852 ASH: Argo ALRE CiiEol
BUFR zZ©Bio] «[OP+.bfr = A|&&al glon, dojside] AFFol(TAO )2 TAC At&
FEIQI GTS#SOx mpUo =gtE|of A|sH.

® 2.3. AA2] 2g o8 A9 Profile B 2 E #EAtm. ohdFo] digh g 2 A}
B e B2 AT A2S FRY A
Ha At xR oAy X7 R1(COMIS)
Bufr 7222_IOP?_YYYYMMDDHH.bfr
/DATA/GTS/BUFR/YYYYMM/DD
Bufr 7222_10S?_YYYYMMDDHH.bfr
TAC
Temperature, (FM 18-XIlI BUQY) GTS#55_YYYYMMDDHH
Salinity TAC
(FM 63-XI Ext. BATHY) GTS#SO_YYYYMMDDHH /DATA/GTS/JUN/YYYYMM/DD
TAC
(FM 64-XI Ext. TESAC) GTS#50_YYYYMMDDHH

| S ARt 4 #EARER Us 4 edl HE A
2 Aot sUsH SEAEYX| o A%gE BUFR2 TAC 2ROl GTS At

2t
gagdste] Ax2S $3y5HA Pt & 2.40] AFREer Ao F859 JARTS 5

e

|

2.49] = PA9] A}z(i.e. BUFR,

eEAtRE A
=At2e] REe
ApRo] ZgE o] 9lct.

TR}
ol
>

rlo rg

~

AFRlshe EFHol(surface drifter) #&ALE+= BUFR(*IOB*.bfr
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% 2.4. AtR58}0] H8EE Surface EF0] AR
Mol 9l AlR THS BE A-l7 A2 AR 7.

BE L0 e xg. mtddo) gjst

Wy Atz ZH Yy A7&$1R]1(COMIS)
Bufr ?722_I0T?_YYYYMMDDHH. bfr
Bufr 7722 _I0OB?_YYYYMMDDHH.bfr | /DATA/GTS/BUFR/YYYYMM/DD
Se:j n;:::ace :Brifcr ?7722_10S?_YYYYMMDDHH. bfr
Temperature (M 13'X|_|\_/A CEXt' SHIP) GTS#SS_YYYYMMDDHH IOATA/GTS/ JUN/YYYY /DD
(FM 18-XII BUOY) GTS#SN_YYYYMMDDHH

2.2.3 343&H 1% Yo|: Altimeter

20229 129 SA|, SYAIRSIA|AEIA L 3719] 9JA  Altika, Sentinel-3A,
s 1% Wo] AtgE AstH Ataselstal o 1™

2 ¢ % A& UEW=, i °F 80,0007H9] Rt=7}

SR T 2Y 2.3 A B IEARY olgg UEU Y], Altika Atas 2014
d 34%H, Jason-3+ 20173 3ERH 20229 4L7HK|Y] ARt SFAE A AT
A7 e 1 Qltk. Sentinel-3A= 20179 39YE], Sentinel-3B= 20199 10¥%H X %ot
W Qict

oMW 4w 1= WolAlgl @% COPERNICUS CMEMES (ftp://ftp.sltac.cls.fr)
oM aAskL ot 718704 thd CMEMESE &dlf ast AlME9 Atas 45t
SYAELX|(COMIS)Z AMFE ot AT(xAZS FH71uedoA Ha]). & 2.39
COPERNICUS AtaAls Ato]EUS] IEALRS] X[t COMIS AAXIE UEUIL. 539
AEWHol Atg A9 FP AEAQl w7t Bast], A& &0, 20173 6Hol= AtaA|
5 Aula 7] 9 o] HAHN ey, mtdY R SRAEYX|A AAstE HAIVE
/DATA/SAT/OCN/SLAC|A /DATA/SAT/OCN/PHY=Z W7ZHEon, 20189 5Lo®w
e AleAe el odrgo] HAgol AT

_’I’I_



- Jason-3
«. CryoSat-2

60°E 120°E 180° 120°wW 60°W

a3 2.2. YA HAE s 1% Ho| AFR(24A]7F Assimilation window)

2017.3 2019.10 2022.12
] ] ] ] ] ] | | | | | é
Jason-3
Altika >
Sentinel-3A

Sentinel-3B

33 2.3. GODAPSY|| Ate-&ets s sia® ik §o] Akg £4 o](2017d o]

al

E 25 94BS AAT S4W e Wolxtrel ARAZ YA(HLY) 2
(COMIS) AAAX]. ® WY <mission> al, s3b= Altika, Sentinel-3A,

Sentinel-3B YA E O

7v 7+

s3a, Apa,

Core/SEALEVEL_GLO_PHY_L3_NRT_OBSERVATIONS_008_044/data
set-duacs-nrt-global-<mission>-phy-13/YYYY/MM/nrt_global _<m
ission>_phy_vfec_13_yyyymmdd_yyyymmdd.nc
al, s3a, s3b

AL 8.1 R] (A )
ftp://nrt.cmems-du.eu

% <mission>

/DATA/SAT/OCN/PHY/<MISSION>/yyyymm

A Are] %
121 (COMIS) % <MISSION> : AL. S3A. S3B

% H2B, J3B F7F o|7(2023)

_’|2_



2.2.4 o9l =% A}7: Sealce
AR sHgAt R S 2 /0= AGet siYs= AeE Ata-seto] &8st qlot. sy
T AtgE Meteo-Franced|A] Z=3s5t= OSI-SAF(http://osi-saf.org)o|A oY 13 A
(2t o9 05UTC)she NetCDF &Ale] 23t J3o] sfse mtal 2712 HAlstol
A 8oty Qth AL 7)AAoA OSI-SAFQ] ftp AW (ftp://osisaf.met.no)2 A H&
5to] At2 5 otz Estil loti(anonymous® H 7hs), # 2.80] 4 R AYFPEES
eI 7147 SEAEXAolE 20139 11¥€958H Atg7F BaE|oA Qlct
2R 0] siHl=% Atm+= SSMI/S (Special Sensor Microwave Imager/Sounder)?]
Micro-wave Atg5 7|¥toz BHEct iy Atas ALY of ti7] 9 25719 =2
sige] v v E2RE oplEe EH AteEgl #AlEcl EAistEz, 5§ F7IdEAl
EIECMWF)O] 2iiat 4 9 A2 2ale Fof Abzol w4 e AMetn, o2
SSMI/S 7] 2=of A&t § & 55 Airsl doh. E39t o] 9] 2+ o Al

NE o835 Ao BAow AHGHCH SUBE AL Holxer A2 WHe Ei BEd
ofg] UifEsEL Chyet AR ST BUE BEAUYS wejsts HHo] 2R A ¢
s 2gen] A5502 1EAY A FPAS BG4 9lon], ojgt o] U] A
555 BAsl7] ¢fsl TUEt AIAS o83 thE AIA BA AlAslo] 2EE|o] 9lck. o
A AEISS SSM/IO)A] ftelo] $hoo] @xj SSMI/Set ASCAT dlojejo] Abg=|1 9lct.

N
o
19
ox,
rg
App
=
ok
off
k1
>
Do)
U
=,
o
49
ﬁ
)
ne
ol
>1E
mol'
[ >
m
i)
2,
[®)
O
=
&’3

AR, B
WOl <hemisphere> nhQJr sh= 2H7F 220 J=9] K}E% LHERA.

archive/ice/conc/yyyy/mm/ice_conc_<hemisphere>_polstere-100_multi

_yyyymmddhh.nc
% <hemisphere> : nh, sh

AF2.917] (2 2L ):

ftp://osisaf.met.no

A A X (COMIS) /DATA/SAT/OCN/ICE/yyyymm

2.2.5 YALE sf|4H 2% Surface

AR 2 shFedoZA A Atagetee H48E HaW 2=Atas+= CGlobal Data
Archiving Cener (GDAC)2] Group for high resolution SST Pilot Project
(GHRSST-PP)E &34l AAtk]= GHRSST At=& =&, Level 2 Preprocesses (L2P)&A19]
AVHRR METOP-B, AMSR-2 GCOM-W1 ¢ dAt=2} L3 ¥Al9] VIIRS Suomi NPP Atz
S AR&StaL loh & 2.50 Z4249] Akgof tiet sHdE, ot Atol= 2 UERUHAUTH

_’|3_


http://osi-saf.org

12, AVHRR METOP-B At&% AVHRR METOP-A7} 2016 29 7]|Fo2 FHE
WA diAlstel 24 ol lew, 2018'd 5Y NOAALS-G AH|AZF FTEHA AVHRR
NOAA19-G At& 24L& AlAFsHY 1 2021 192 E AVHRR NOAA19-G AMH|A7F F4
©Itt. ob&2], AMSR-29t VIRS Atg& 20189 448EH At25 46kl Qo

A BAEArES vlEl, HES sl 2Ee w2 shdEe oYt dEE XSt

7] ol med Apo]l=7F T eR Aok ol Al 48 st 2EALE
i

=
HdHE slaH 2eAtms= METOP-BO] 3 7147 AE&AI7Ie2toA] IFREMERS]
FTP AMY(ftp://eftp.ifremer.fr)S E£3] AA|Zto=z2 Atg2 LA5t1 9Jonm AMSR29:
VIIRS = 717142 /AT dx= E5] JPL PODAAC A H

Arztog Atgs 2Aska QItHE 2.6). AVHRR

o

(ftp://podaac-ftp.jpl.nasa.gov) 2 L& AlA]

METOP-B At&+= IFREMER A&#i2 2H, 72]11 AMSR-2 GCOM-W1 ¥} VIIRS Suomi
NPP At 03 JPLERE 212 £75ta ek

-

® 2.7 9985 s 22412 AME iR, AR RS, ¥ sl E.
Aoz, 247ho] ghe2 ARl RS UEY
(pfiﬁf,?;l) 7 e mA7f /L File Size (Mb)
(ME%F\Q;I?i/B) 1 km 450 5
(G%héf/i_\/\%l) 25 km 15 75
(Suomi NPP) 125 >
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B 28 YHTE SI4% L= ANE ARAF V1T L ARAA@AYE Uehd. =
ek 71878 AEYA] Y9 MR = A BAI.
Sensor
o K olx] 4l iglol © & X}Fo] %
platform provider = YR 2 O4d 9 SEE |
/cersat-rt/project/osi-saf/sst/12p/avhrr_
AVHRR IFREMER: | metop_b/yyyy/days/?????????????-0SIS
METOP-B ftp://eftp. | AF-L2P_GHRSST-SSTsubskin-AVHRR_SS | /DATAS/GHRSST/METOP
ifremer.fr | T_METOP_B-sstmgr_metop01_$date_0001
03-v02.0-fv01.0.nc
allData/ghrsst/data/GDS2/L2P/AMSR2/R
AMSR-2 EMSS/v7.2 days mmdd??????-
PODAAC /v7.2/3yyy/days/yyyy /DATAS/GHRSST/AMSR?
GCOM-W1 JPL: OSPO-L3U_GHRSST-SSTskin-VIIRS_NPP-
) ACSPO_v2.40_0.02-v02.0-fv01.0.nc
ftp://pod
allData/ghrsst/data/GDS2/L3U/VIIRS_NP
aac-ftp.jp
VIIRS P/OSPO/v2.4/yyyy/days/yyyymmdd?????
ATAS/GHRSST/VIIRS
Suomi NPP | M8S8-89V | 5_56p0_1 317 GHRSST-SSTskin-VIRS_NP | /' M
P-ACSPO_v2.40_0.02-v02.0-fv01.0.nc
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2.3 54w A= 27
YAEA(COMIS)I Bohg FAARE 00BS HEejol HA2 g AR
MAe] abgut Bstel X 2.90) o A ATYES} 23 WES AFestect. HA
ijd 06 UTCo] ZE®ES -&oll ObsGet_Main.sho] ASJE|HA AJAE =0, 1)

AAWEES AFet, ste AL eAKoR A

L

H
2]
ObsGet_Main.sho|A+= 7] 2419
2) A WA 51y 491 NemoScr_ReadWrite_Main_phybsat.sh oAlE, IS sl
L= AQlsta, ¥= E}U¥E R(i.e. Profile, Surface, Alitimeter, Sealce) &AIA o0 g2 %
Ae]S 488stth. olmfj, Profiled} Surface A x|g] WAAl= ZHZb run_profile.shi}
run_surface.sh®] ¥k 519 dAg L8feitt. U= BYE AX7F SastH, AlIEHA,
3) NemoScr_ReadWrite_SatSST.sh 3¢ oA run_ghrsst.sh 28 43885t A=

149 2w Atz M Sy

0471*1 AA(@, @) ole 71878 sT2EYR ] AYH UEARE &
7 FE(/OOBS/DAIN) = A * 2.99014 Aejet A¥mdS S5, FEEY
L2 l%*(NEMOQC)Oﬂf\i Ae & U=E mUHSS pofsts Ulgo] motHn

# 2.90= ext_13ghrsst.sho] zetEo] =0, °o]:= VIIRS At=9] Ao At} ¥
AUE SiaT 2% Atg FolA VIRS Atae L3 B9 Ata g, AXteld #EAteS
BT VIRS Atzt 02 of 140074e] melo] najgE Yug AFsied, 2 o]
v E8 o9 Atart nddole S4tstal ARG AXHLR AtRE Alssto] Ahao
Apo]=7F 331, AAf2] Aol Tro] AQ Tt miFol, 2420 oo #HEALRS St
Al % AxkE AlAske A A e B2 AXY, siY 292 ext_13ghrsst.sho]
oottt ext_13ghrsst.sh #EAts AX|2] wpgo] AIAE7] Aof, VIRS Atas £74
(#m7EE 2 BADsteiA XAt

rr jl ofm

O

re

_||>11

r2

A4 =
_C‘)_E‘]:—]_’—‘y Ool=

d
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£ 29 AA2 gl AgEE W A3YE 2= U A

A A3YE

ObsGet_Main.sh

ool W2A 2R wERs A 2 ofRlel arel A 7
1) N moScr_Readete_Maln_phy5sat.sh
2) NemoScr_ReadWrite_SatSST.sh

NemoScr_ReadWrite_Main_phybsat.sh

- Eeuy @RS Y 250 49, AR 44

TEEEY AYWE AW 2% SIAW 1 WMol oy
e AF2o] AAL(AIR ChRRC, TS 5) 230,
* NetCDF %3¢l si4mi e wlole} st 1 4lojx
EXET W9
NemoQc_ReadWrite_Altimeter_phybsat.exe®}
NemoQc_ReadWrite_Sealce.exed ©o]&3d[fA A&
8.
=N
o2 31y g H€Hx /\81-]
1) run_profile.sh
2) run_surface.sh

NemoScr_ReadWrite_SatSST.sh

TAHES AW 2w A2o] AAY 29 AR e

2C, W3t subsampling 5. of2f 5t9] 4l 538
1) run_ghrsst.sh& Al8§3F,

run_profile.sh

EXET/NemoQc_ReadWrite_Argo_Profile.exeS Al5}
bufref  FAZFA9 2. dv Z=oE T
NetCDF mjl 2 wish,

run_surface.sh

- $EXET/NemoQc_ReadWrite_Surface.exeS AI3H, bufret

2PN AFUS 49 2= 1AL NetCDF o}
U2 W,

run_ghrsst.sh

- $EXET/ThinnGHRSST.exeS A3d¥stof, ¢J/d¥t

Jat
Her AtgS AX2 . Subsampling & 43§

ext_l3ghrsst.sh

- UTIL/preproc_sat_13/multi_extract_sat_13.py < A

o(])'] O]'O:] , VHRS K}E4 AR 7 ‘L]' ﬁx% E,] = A 8]'] 8]_

2.3.1 ¥EAE HAT Y maotd, A%

=k

NS
=Oll=l
>
rg
rfo
I
=°é
>
rg
Rl
H1
=
=Oll=l
ok

T 0O v

ObsGet_Main.sh oA+= 2AZ#Z($YYYYMMDD)E A|Adsty, 210d-S XAt ¢
A

g 12 E2](00BS/LOGO ©|ahe Aarth. oo, APLE 5

nemel, 2n 4TS 4w

T

ST N A

NemoScr_ReadWrite_Main_phybsat.shel 4= si4aH 2LEXRES Xst=

NemoScr_ReadWrite_SatSST.sh=

T

NemoScr_ReadWrite_Main_phybsat.shol|A= olgoAAd E 71X A HLA2S =5

o= e
U3 BT MEF & o

o

_’|7_




RUN_MODE="day00" # day00: 'day minus one' or dayml: 'day minus two'
ModeFlag=2 # 1 :'l days ago (automatic)' or 2 : 'user input' or 3 : 'Loop’
SUBMIT=-9 # 1 : 'submit to queue' or -9 : 'run the script without submit'
Variables='Sealce Altimeter Surface Profile' # Variable names for each observiations.
YYYYMMDD=${Date} # DTF_FULL

HolA $RUN_MODEO+= day00 %+ daymlE AlEHstojop it & A|ARIOA =
day00oz2 wuAE ol Ql=d], ‘day00’=Z Aol EWH ObsGet_Main.shoj]A] Fo]X]=
${Date}= dwlo} AR ${YYYYMMDD} 7]7te] ™EXIg=2 A2]shA stch urek
$RUN_MODEZ} ‘dayml’ =2 ZojX|H ${YYYYMMDD}O] AU RtgHE 24A|7F 7tAO0 2
227te] xtas A2t ot &% JRHogel 2-day hindcast run AlAEIS ojah
HARo g & WAAE day00oZ 1ASte] AFR3StCh T8 $Variables2 A &3dh =

Ay}t =AstH|, NemoScr_ReadWrite_Main_phybsat.sh AFIHE  UYojaA AA=
for-loopS E3dff, #= Q¥ ($Variables='Sealce Altimeter Surface Profile')=
K}Eﬂrﬂi A 7<4EJ(FTP ot Ate4dl, =OiHSE F)5 oottt metA, SsfiF ¥iaE

= EFQIE($Variables)2 Namelist

oo

i

AGBE ol LEAlRG ), 42, GF memoe GTSHS i) A Bufrel
3 w AtRE YIS Hth2.278). Bufr U2 AtgFe] 7|Hat W&
o o7 mddo] AAE =], NemoScr_ReadWrite_Main_phybsat.shoj|A]= *I0OPx2}
*[0S+ 5 Zotsh= BE mtdS COMISOM #HdFE =2 JARSHL, 0|5 cat P2 °l&
5to} Argo.Bufr (i.e., Argo_${YYYYMMDD})et= shuto] mpdz XA &2ttt 7Al&sh
A, AEFAI0] GTS#SOx1 GTS#SS At 34 NemoQc_ReadWrite_Argo_Profile.exe
YA e ol 8stel oy AT
glo] 22 U @R meotd Azol A AS s AL e e Aoz
namelistg Af/dsfiof sttt GTS Tables 7[&22, 4ig P LE AFY =2Ha
BUFR, BATHY, TESAC, BUOYY &, A #5755 A= H, Aedntds offet 22
S ARgsto] AlRdstth 342 —timed $YYYYMMDD @Al 2&;, --day00 E+
—daymlz2 Fo]X]:= $RUN_MODE, -i &2 A9 42, -o 21 9 Hd==2 FLdHCh
Ao AR YRR ZIA AL 1Y Rta%st A|A(24A]7t assimilation window)
At 9l7] TRl EA(SYYYYMMDD)O st BAAIRTLS A3t} mejA,
$RUN_MODE+= ‘day00’'o 2 XA %]o] Qlct.

Alo] A

_|
¢

uju
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cat > ${NamelList} <<EOF
&prm
BUFR=T, BATHY=T, TESAC=T, BUOY=T /
EOF
${EXET_DIR}/NemoQc_ReadWrite_Argo_Profile.exe \
--time ${YYYYMMDD} --${RUN_MODE}

-1 ${DAIN_DIR}/ -o ${DAOU_DIR}/ < ${NamelList}

31AHD

= O

e

= Atao A A8 = meod Ataeb JARSH, WA FTPE
o]-8sto] Bufr oHQ] *]OB*, *[OR* mUyt MEHENQ] GTS#SV*, GTSHSN*, GTSH#SS*
ArE fEHARER AET st AlI&SiAM Bufr Atee cat ©H

Surface.Bufr (i.e., Surface_${YYYYMMDD}.Bufr)Eer stute]l mpd 2 gFstcth. o]
ofgjel #2 namelists A/Jsto] Mx2]E Ho8eth. namelisto A= A}

o
*ﬂ
E
i

= =2|¥H49l BUFR, SHIP, BUOY9 % AHA
gt} Algyutolo] M e mautel EfQlat Sttt

cat > ${NamelList} <<EOF
&prm

BUFR=T, SHIP=T, BUOY=T /
EOF

${EXET_DIR}/NemoQc_ReadWrite_Surface.exe \

--time ${YYYYMMDD} --${RUN_MODE} -i ${DAIN_DIR}/ -o ${DAOU_DIR}/ < ${NamelList}

S 4w wE ol A=Y H9r ChgW Zo| namelists APYETH
$MissionNumsoll&= AL YJAHH#EF Atro 745 Adstn(eA8d mdgezsy
AtHzo 2 AsA), Year?l Month, Day oo A, 4, 4 A A& sttt CreatedTime

%

L P49 AT 1Yol make logE Z1S517] A 2oz YSlE IH HuE
JeiRich ASSIA BOP2E EAsE AT BEARYAAR)Y UYL
wigol AlAsto] ofelet 2ol A Ma) gL MWt

E’_I_

$Files
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cat > ${NamelList} <<EOF

&prm

MissionNums=${imission} # MissionNums=3

Year=${YYYY} # Year=2016

Month=${MM} # Month=01

Day=${DD} # Day=01

CreatedTime="date "+%d-%b-%Y %H:9%M:%S UTC " -u" : File created by a fortran code (v1.0) of KMA "
EOF
${EXET_DIR}/NemoQc_ReadWrite_Altimeter.exe \

-1 ${Files} \ # Files="./envisat.nc ./jason2.nc ./jasonl.nc"
-0 ${DAOU_DIR}/sla.${TIME}.nc < ${Namelist}

o,

r_l

5 dis= Atae A A vy Eh meRod At okfe] Namelist 50
DAL F=AA o gt &/AX 775 UE= =3 W49 NH_hemio A2
tol 5= g=9 i¥ses et ATt kdaym2  $RUN_MODEZ}
'day00' 2 A€ 0oz FojAH FMAY At&E A2 "o

=]
==

ol

o Ju

]
aTr

cat > ${NamelList} <<EOF
&prm
OutputFileDir="${DAOU_DIR}"
CreatedTime="date "+%d-%b-%Y" -u™
InputFile="${File}"
DTime="${OBSTIME}"
NH_hemi=.TRUE.
kdaym=${kdaym}
&end
EOF
${EXET_DIR}/NemoQc_ReadWrite_Sealce.exe < ${NamelList}

2.3.2 F5xR AAE g A8EE e 2=AE AR
Aaet Atesdt vlaste, odHs et 2k Ates AAS G0l LT FESEAL
=2 =S 7= 70l ok SRR, 2R Axte} Bluste] AUAIA sid=d de

=
AHR B3k A g Alo] QAR F7EE A FARILS) ] 52 oplstn, @8le wale)
Jebde dolzd 4 9v] i AW Y= £ste Zo] Wastch ¥ oAk

%S -
4oly7|(Thinning) 2 58 Y4BS 148 A2 si¥= 28, 2AH: AR

ol




(GHRSST &Al Atg)olA m&sh= Quality flags o] &5 159 A2 Sof thaliA AN
SFALAL shet

E 29014 Ast viet o], QTS si4H 2EALRO] X2]= ObsGet_Main.sh WojlA]
Obs_getNemoScr_ReadWrite_SatSST.sho] S&E|HA] 48iHEC}t i ATHE A=
71474 Ate#e] A& X|(/DATAS/GHRSST)o ARG A4S si4H 2=At2S FTPS
=31 OOBS/DAIN/GHRSST t]2lEa]g #4357, run_ghrsst.sh® &53H}t A&3)A
run_ghrsst.sho]A]= ThinnGHRSST.exe A3iutd-S o] 83510 £ol7] 5 YA IE 5
SW 20 AR g ettt

ThinnGHRSST.exeS® A3517] ¢JslAl= namelist ($nam_ghrsst)d7gut JAmd
($nam_input_list)2  x]AQs] Zojof sty namelisto]A]  R|Fste  wWE Ky
$bias_typesz} bias_num, 2] i_sub_gridE® #. 2.100] YERJIC} $bias_num< G
taof thshA B AJAEIA Qlolg xS oW soln], 4.380A HHE TS 3

$H 2EAtRo] By AW oA AREHC $i_sub_gride £otl”](thinning) &
2888 Tjo] Ata7tAS A|ASH= o2, ® 2.108 B9 oF 1 km sf4=9] METOP A&
6/l HEer Atag FEIH. AL, FolUE AR Atae BlE AFREStEAl o
3, EA%2](NEMOQC) 1HdoflA| super-obbing 1M& HA 2@ AX} oAt ez Alg £
ZolA "ot

cat > ${nam_ghrsst} << MEOF

Il NAMELIST for ThinnGHRSST

&nam_ghrsst
output_file="${OUT_FILE}"
bias_types="${BIAS_SATTYPES}"
bias_num=${BIAS_NUM}
i_sub_grid=${i_sub}
start_time=${DTF_FULL}00
end_time=${DTF_END}00

MEOQOF

R 2.10. YAHAI= s AR AlAM ¥ namelist A& (2018.10 dAXf)

(p?:&s,?;) $bias_type $bias_num $i_sub_grid
(ME‘/}F\gﬁi /B) AVHRR_METOP_B 28 6
(G%%f/{ﬁin REMSS_AMSR 38 2
(Suc\)/rg?IS\IPP) VIIRS 39 6
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ThinnGHRSST.exe A3ujelg o] g5t} W= Afg7} Aoje AytAel 52
2ot WA AEGER 2A L digste 00~24UTC At=of tisiM, Ateg

Ao StroiM Zech Alrg 9o St 94 daeHE A AlAEoA= AVHRR
METOP-Bo|| T 6 X 6 A0 2 £olf7]S 4883t} o] o, si4W 2% Atgs

SST(K) = sst(°C) X scale_factor + add_offset - SSES

of2e], WEAtgro]| ZLsIF o9l flag AYH (e.g., 12p_flag, quality level, sea ice
fraction)S A5t HH Atz iy = IFAS ZF AlATH. 12p flage 0~157F
A9 = 7HA=d. "X goA = l(microwave), 2(land), 4(ice), 8(lake)ol aliTFs}
AtRE 2% A Sttt quality level2 0O(no_data), 1(bad_data), 2(worst_quality),
3(low_quality), 4(acceptable_quality), 5(best_quality)Q] flag S 7HX|=4|, & A|AH”
oA 4 oAt WEAURS ARSI} 0]Q]o] ice_fraction FBE mdste THEX ] 7
2, ice_fractiono] 0% o]4tQl siHjo] 2% 7t AQJSIFCE &olr]E AX|a, 29
ArE AAT H, 232 =2 IF(NEMOQC)IA Si= # U ZUor st
OOBS/DAOU tlal & 2jof X Z&tstct.

rlr

24 4% MY R Faup

= 2.110] 25 ERlEe Az 2ol %%a nrl s ehjict. HAlelst By A
ALE= $OOBS/DAOU of2fol MAHE=t], 4. 104 Awe Zawe] abg(NEMOQC)oA
2 HE Anee 9ol EAyels Last ot
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U Y& AR(— YYAR, — FYAR). SOBSTIMES £4UL o]

gol

]--

(2, 93)

«— ????_10P?_YYYYMMDDHH.bfr
«— ????_10S?_YYYYMMDDHH.bfr
«— GTS#SO_YYYYMMDDHH
«— GTS#SS_YYYYMMDDHH
— argo.obs.${OBSTIME}.nc

in-situ SST

«— ????_10B?_YYYYMMDDHH.bfr
«— ????_IOR?_YYYYMMDDHH.bfr
«— GTS#SV_YYYYMMDDHH

«— GTS#SN_YYYYMMDDHH

«— GTS#SS_YYYYMMDDHH

— surface.obs.${OBSTIME}.nc

< nrt_global_al_phy_13_${OBSTIME}_YYYYMMDD.nc
< nrt_global_s3a_phy_13_${OBSTIME}_YYYYMMDD.nc
< nrt_global_s3b_phy_I3_${OBSTIME}_YYYYMMDD.nc
— sla.obs.${OBSTIME}.nc

< jce_conc_nh_polstere-100_multi_${OBSTIME}1200.nc
— seaicen.obs.${OBSTIME}.nc
< jce_conc_sh_polstere-100_multi_${OBSTIME}1200.nc
— seaices.obs.${OBSTIME}.nc

19
oXx,
r ol
e

< ${OBSTIME}*-OSISAF-L2P_GHRSST-SSTsubskin-AVHRR_SST_METOP_B

— GHRSST_AVHRR_METOP_B.obs.YYYYMMDD.nc

<« ${OBSTIME}*-0SPO-L3U_GHRSST-SSTsubskin-VIIRS_NPP-ACSPO_V2.41
-v02.0-fv01.0.nc

— GHRSST_VIIRS.obs.YYYYMMDD.nc

— ${OBSTIME}*-REMSS-L2P_GHRSST-SSTsubskin-AMSR2-L2B_rt_r32168
-v02.0-fv01.0.nc
— GHRSST_REMSS_AMSR.obs.20180604.nc

()
i%a)

n
in)

s

o rlr

NetCDF mt2 52 Fortran 9102 JAE FE& &3] NEMOQCO U= moj

4>
Mo hU

lo

—

Atre AXYES S8l ARE AL EER 52 AT Aymdd AgsH

, HiFlz W2 Atrrt 28AE AE$Ao=z 200l §4" COMISE & +~Ald
Jason-29} Cryosat®] sfie®# ik ofkee] Atgo|tt. Atz WP oA =
o

=

2 3149 NetCDF md=z Estsict a2, 2.4= L2746t 1% Xtz NEMOQCY]
NetCDF Atzof tfst ¥H459] Matching tableg UEHiL QJth. NetCDF

zS
i)

_23_




a BA
Atm e 3goA Faeat 12 145t 2 track 0Ty S55 & time?] 7[4THE
NbPoints 240 TracstJ Z=wa AAtste] d&sich Data ®H4s  Jason-29F
Cryosat 11%= A=9] time 3t 79| hup &

dimensions time=8~90000 dimensions Tracks=3~400
Cycles=1
Data=3~40000
variables(6) double time(time) variables(10) int DeltaT
int Tracks(Tracks)

int latitude(time)
int NbPoints(Tracks)

int longitude(time) int Cycles(Tracks, Cycles)

- int Longitudes(Data)
short cycle(time)

int Latitudes(Data)

short track(time) double BeginDates(Tracks, Cycles)

short SLA(time) int Datalndexes(Data)

short SLA(Data, Cycles)
Convert
short data_source(Data, Cycles)

myocean_SLA NEMOQC_SLA

a3 2.4. 4, 2 21829 matching table (Gl4&™ 1. E=W¥o| Atg ofA])

2.5 AAFC A MXR]

A AP BHPS 488sh] sl =R
2= OOBS/SRC tjlEg] o] 'ty

Ergﬂ
_\;‘
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B 2.12 ZEEYYH AX2 AAFC JATSE §4H 2=, FR.
Type Source H| 1
NemoQc_ReadWrite_Argo_Profile.f90 profile X2](bfr, TAC)
Profile NemoQc_ReadWrite_IOS_Profile.f90 *[OS*.bfr TJ3Y
NemoQc_ReadWrite_IOB_Profile.f90 *]OB*.bfr O] 34
o NemoQc_ReadWrite_Surface.f90 AN E L 25 X
Surface (in-situ) -
NemoQc_ReadWrite_IOR_Surface.f90 *[OR*.bfr 7Y
Altimeter NemoQc_ReadWrite_Altimeter.f90 1A Xt= A
Sealce NemoQc_ReadWrite_Sealce.f90 el == Atz X2
ThinnGHRSST.F90 AR g A =&
thinn_ionew.F90 input, output %
thinn_globvar.F90 global variable XX
Surface (satellite) | thinn_functions.F90 MA2]o] WQst gt
thinn_allocate_arrays.F90 v &
obs_sst_i0.F90 A= At A|A
obs_fbm.F90 NetCDF #Al XA+
Profile, Surface, Altimeter, Sealce E}QJQ] ZHx2] =mz I=850] Hmd HhHS
A o

OOBS/SRC &Yl U= makefiles ©]-&5t0 makes sh# Adedupdo] Adgect. oy
make 5t7] o]Fo] =ZEZF AU} Flags FC, FCFLAGS, NetCDF A
AZ(NETCDF_DIR), EMOS x| “4=2(EMOS_DIR)?} ztolE2{2] 74 =Z(EMOS_LIB) &2
BEES &elsfiof st ofgfo] ofiAl= 71 fHERE 427104 glortrans ©]-&5tHd]

makefile AH/dst 74 20|},

_Ej

export FC = gfortran

export NETCDF_DIR = /opt/kma/netcdf/3.6.3/gnu/49/

export EMOS_DIR = /home/nimr/ocean2/GODAPS/O0BS/UTIL/EMOS/4.0.7/GNU
export FCFLAGS = -02 -g -mcmodel=medium -I. -I$(NETCDF_DIR)/include
export LDFLAGS = -L$(NETCDF_DIR)/lib -Inetcdf

export EMOS_LIB = -L${EMOS_DIR}/lib -lemosR64

makeZ} AAl R A
SR 2 Alsjnido] AdEIch o SRS = 2 A

§
A
=)
o
i)
)
>,
I}
lo
Fu o
o mi
i
)
‘O
)
o
o,
Ho
=2
fo rr
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module swap PrgEnv-cray PrgEnv-gnu

=L OOBS/SRC/PreSatSSTO]
£ Makefileg 5} 0] F0]A]

o, ozl Zo| WA BES 2SF Ho| make FYolE FystH AP

> module load cray-netcdf-hdf5parallel
> make

Qealg]
EMOS a}o]uaja]

2.5%0] 4 Aw3t vlel Zo], Bufr mUo] memoli AHWE W LExlEs U3
Q] s EMOS 2toluaielsl m@stet Axsl EMOS etoleelele] Has A
2] =z 2o Mx" ©f weA] AR olof dTh of7|ojA= EMOS o Ax| uhol wa
A Aelstart s}

#!/bin/ksh

. /opt/modules/default/init/ksh

module load cmake
module swap PrgEnv-cray PrgEnv-gnu

cmake .. -DCMAKE_INSTALL_PREFIX=/GODAPS/OOBS/UTIL/EMOS/4.0.7/GNU \
-DCMAKE_CXX_COMPILER=g++ \
-DCMAKE_C_COMPILER=gcc \
-DCMAKE _Fortran_COMPILER=gfortran \
-DFFTW_PATH=/opt/cray/fftw/3.3.4.1/haswell \
-DECCODES_PATH=/opt/kma/eccodes/2.2.0/GNU/49

make

#make test

make install
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Al 3 AR AR AAH

3.1. 7lQ

AR F WAt SSAI AR st sy REo] L3557 oA+ sia™ BAA
=7F Q5. NEMO T3oAE s AA ALEHOZ gnalytical formulation,
flux formulation, bulk formulation, coupled formulation & A|&5t1, ©°]% bulk
formulation© 2= CORE, CLIO, MFS bulk formulea ¥¥1< AJA|stal Qtt. 3 A|AHE
o= o]%ofA4 CORE bulk formulation2 Aj&istct CORE bulk formulation W<
ol gsto] ZAFS AAtsl7] olsl Wast 7o) Yrtas ® 3.10] Uehjoic Fne,

H# 3.19 v (FH)e +5 A (u-, v-grid)o] oty tracer AAMI(T-grid)9] At&&
Uetdch d=8ixtas 7148 AAT R EAAR(GDAPS)S] AEAtRAA FEEE=H,
A AlaE0] Y 1Y€ FA4% T 19 di5gs AAste S g5 o] QlojA, 19] =lo] 5 4
Aol AARt=7T sttt ®eh, & 31004 ZF Atgeo] ARE s EE UEUEtl, viE

Ao A 1ARE AR 7 dHE L, Ve E-F YA Ate 52 3ARKE HAY AprTt
RSl

ool j1=of "WQst AAXR(E 3.1)2 A= IS OCND_FLUX_PROCESSO]A]
SedEn. ® 3.22 AR R A AlA'RS] gElER] 125 e, dEAtE HA Y
A28 U5 dd 2@AAI 718tsto] g o] o). s AXHeorca02b)

2 JWR= AAREE 319 WAS) = wEAE Ad Al xEAnEe
FLUX/DAOU ojelgejo] waeln, Zuge Aash] 9 4 Addes
app/ocn_bflux_ext, binoj]A] wajEct Te]u Alsiotade ${HOME}/TI/
nemovar/share/ompi/binof| AAt&=jo] it

AR R AA ] AlAHAME F2 O 22 BES e Al
A AENGDAPS)9] ZAyHglm_foamout_bulk, glm_marinex)ofjA] ZQst HAES
(. 3.3 Atx). £5% WE Ata NetCDF muiog watsto] AAs
o] AXPES YA S Eo|| tracer AAIA 02 Agtsln, U ARPHC] Al (H}, S5
W 2=, 72, 85)E o8t 7l ¥5o A=wRts et opx|uto g oy
(GDAPS)9] T-AXIHEA 9 AtlaE52 sfdr®e] AXHorca02b, eorcal2b)= UArsict.
A U2 AAAE BAE AAde] WYL oy|RdY B ARE FE, Y
Dd AxtZ Yibsk=t ot 2 AlAHOA = YA o2 bi-linear interpolationg
AERstE T ESH WAIRZFS £0]7] ¢J5iA SCRIP (Spherical Coordinate Remapping
and Interpolation Package) AZEYo]E Esl| AAo] AAME Y A0t (remapping
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weight)S ©]-&3tth. 3.2 oA A 4= AAstr] Y Wds vlud gAls] o
20A} gt
£ 3.1 SIRtRSeA A8 150 W siaw A Yxta
A7 4% e wsy | Y nteey
2
10m wind speed(u) 10mwind_u 1 windspd_T_1h_orca025.nc
10m wind speed(v) 10mwind_v 1 windspd_T_1h_orca025.nc
:/Fvg’;ael Sg?aﬁnﬁvg;d surface short | 140 3 flx_3h_orca025.nc
Total long wave radiation flux sonsfldo 3 flx_3h_orca025.nc
10m air temperature tair10m 3 flx_bulk10m_3h_orca025.nc
10m specific humidity qairlOm 3 flx_bulk10m_3h_orca025.nc
Total precipitation rate precip 3 flx_3h_orca025.nc
Snowfall rate SOSNoOw 3 flx_3h_orca025.nc

E 3.2. AR Y dEEY 2 3 W&

share

work_sbcext_foamout_bulk.en00

R 2RO EA| AEN(GDAPS)Q]
(foamout_bulk)o]A] =Qst WHAE
NetCDF muio g w3l Ay}

cycle

work _sbcext_marine.en00

RAGL 3R]0 HA| AE(GDAPS)O]  Z2Hmarine)
oAl WQst ¥ia=2 XZ50 NetCDF muioz
wieh A

. . HASE FE3E o] windsE nwpNI1280F ->
gwen00.daily_sbc.nwpgrid nwpN1280T LJAF 21
HAE =ZH35F o] windsES nwpN1280F ->
gwen00.daily_sbc.orca025 nwpN1280T W4t, nwpN1280 -> orca025 WA!
75—!
HAE =ZH3F o] windsES nwpN1280F ->
gwen00.daily_sbc.orca025ext nwpN1280T W4, nwpN1280 -> eorca025 4
A Aat
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3.2. AARI= AA 1A

3.2.1 5 At& ¥ ¥4

714 2R o EA] ABNGDAPS)S tfd 43](00, 06, 12, 18UTC) o=
Aot ARG SRR S ARGl GAATE R AEE= PP xoio] mdg APATtc)
. 3.30] o} F&F WSS HEYIT

A, YRR ESAA RS Al FeS Y§h 2-day hindcast runit, oE5g gt
7-day forecast rung $3ist= S LA Eojth metA, & 999 rung otA EHil, o
£ Holide & 9Ytte] FARET BRSIHT-2day ~ T+7day). o]ejo], T-24H ~ TO
AIZEe] ARt RS 714878 SR EA|ARIA o 5 AJAMAIZH00, 06, 12, 18UTC) HE Al
st foamout_bulk®} marine_[0]1]_10m A2 HE %7] 6 A7t o EAIRS o EA]
E2 7b7 2&shy ol ¥WEsto] 1Y AHAA Atrg AAgsith &, 1EA o 5AunE
ALst7] Yo BEAIRES Wol MLFH £7]19 6ARF oEARES o]&sth TO ~
T+7day?] ZARIRES] 4%, $AOEAARIS 00UTC o522 £E 79 A5 gs &

o2 Sol, siRteESHIARL 39 50, 39 4%o] sfdsts RARD 39 59
119 o542 AJatet=t], ol2 9allAl 3% 2UVE 39 11978 & 1029] %7

2RO HA]AEIC]l 00, 06, 12, 18UTCO| A]AFst AAL
T £7] 6AZ et ZEEsto] AJASIE 39 541199 AARIRE, 540 HA| Ao
3% 5% 00UTCO] sﬂ@ A2 BE &Y 3.1 FA).

Analysis Date Forecast Date

NPT T24-Te0H

OOUTC e o o o iy
OBUTC w3
12UTC w—— =
18UTC —

a8 3.1 7178 A EAIARC 2 BE] FA(analysis)dt ofS(forecast) 9382 st 4
Atm 2% 7). BAY(T-48H ~ T-24H, T-24H ~ T+0H)Q] AARFLS x| of ¥ AE0]
00, 06, 12, 18UTCY] o6A|7t o &Z2x= ¥3gtole AAsta, o E5U(T+0H ~ T+7day)<]
AALL SR BAIARIS] o5 00UTCO|l 4#38% 749 o5 3fe o] &3

)
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= 33 sjARtRESA AR AARAS AsH A SAIdwAARC] At Hdat sy
nelo] N EEEE WaY.

oot Ty 5% 939 Field

(um pp files) (Field title) List
TOTAL SNOWFALL RATE: LS+CONV 0
TOTAL PRECIPITATION RATE 1
TEMPERATURE ON THETA LEVELS 3
/dss2/data/$i | 0 -1QamOU-PUIK T'SpRCIFIC HUMIDITY AFTER TIMESTEP | 5
d}/ARCV/MOD TOTAL DOWNWARD SURFACE SW FLUX | 7
L/GDPS/N128/ DOWNWARD LW RAD FLUX: SURFACE | 8
${DATE}/ERLY SURFACE TEMPERATURE AFTER TIMESTEP | 6
, LATE olm_marine0_10m | 10 METER WIND U-COMP(B GRID) 0
(nt = 7) 10 METER WIND V-COMP(B GRID) 1
olm_marinel_10m | 10 METER WIND U-COMP(B GRID) 0
(nt = 139) 10 METER WIND V-COMP(B GRID) 1

3.2.2 AXg] A A A3THE

BARtE /42 app/ocn_bflux_ext, bin A EZ]o] QJX|st ATHEZ o|&sit;. &
340  AAXE  AME Yt AFYFESL JfeZ  UEUYQM.  AARIE:
OCND_FLUX_PROCESSu#A oA AAE =Y, sig Ao BMA(rose date)e A|Ast

MAE Zal A EFNSFLXVAR)Z ZAAAIE 7]17H$NEMO_RUN_LENGTH; 31Aj: 82 xta
A 52 A olFo, ARG pAoEud Au2RE Hast HAE FESI=

“ocndg_bflux_foamout_bulk_ext, ocndg_bflux_marine_ext” suited}, 4~X]of|H T oA
&9t u, v AR (F-point)9] vlAtR S FASh ti7|22 AAHnwpgrid)®] T-point2
Haste ti7j2d Axpge] 2 ¥4E @ ARHorca025,eorcal2db)2 WAfst=
“ocndnp_bflux_int, ocndg_bflux_int, ocndg025_bflux_int” suited &X}A Oz Alsyst
oF. WiiagolAl SNEMO_CFG gH3®¥ 47t "nwpgrid’ 2 A|JEH vid7ge] AxE T 4
Ao g YAt W8S 4388511, “orca025”2 AAEWH YD AX} orcal025=z9]

Uare 2885t0 “orca02bext” 2 XA EW eorca02529] UARS. Asistct, ofgflof] 1%
g2 & 9 gAlsl Asstit.

OCND_FLUX_PROCESS1}A-& 519 suite?l ocndg_bflux_foamout_bulk_ext,
ocndg_bflux_marine_ext®] A FIHE NemoScr_SBCExt2t NemoScr_SBCIntE A& O
2 sty 72F AT ELE gpp/ocen_bflux_ext/bino]] 290 opt/2] rose-app.confiotd

of @et foamout_bulk= NemoScr_SBCExt, marine2 NemoScr_SBCExt_marine©] 4~33
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"o}, o710l NemoScr_SBCInt= tf7] & AAtz o] Wiy}, s AXt=o] Yi=
Fogst7] Yol &= W 3T WA, NemoScr_SBCExt A3HEO|A = HX|of| EA|AH]
AiHglm_foamout_bulk, glm_marinex_10m)o]A] Z3A E}Q YH(marine, reference,
foamout_bulk)z2 TQ ZIAE =ZE5to] NetCDF ZUloz WHesIchH B A I E A
&% B share/cycled] 32 EtJE = oo} o] XA o,

work_sbceext_foamout_bulk.en00/fluxes.nwpgrid.bulk.3h.${YYYYMMDD}.nc
work_sbcext_marine.en00/fluxes.nwpgrid.wind.1h.${YYYYMMDD}.nc
work_sbeext_marine.en00/fluxes.nwpgrid.mslp.1h.${YYYYMMDD}.nc

ZQ HAES FESH o]30of], NemoScr_SBCIntlje] $NEMO_CFG &H7d¥ 47} nwpgrid
o8 FojFl FE, FAEZECZIZH)S] u, v AR viEdS T A vigog
alettt. Watabgdoll= SCRIP &dl AtRlol §HE0j7] B Aamd3 Abgstth. iz il

interp.exe A S AH-8-5Hal Lt = Q 5t H xR o
${HOME}/tids/NEMO_SHARE/interpolation_weights/orca025ext/ps41.00] $|X|st=t],
Watagol Al WORK TlEe]2 =3stel AHB3ITh o2 AHE Sl os(t)y|
do] TARIAC] WE X}z share/cycle/${date}o]] o}ge} zro] xAr=ict

qwen00.daily_sbe.nwpgrid/foam_sbc_inputs_1h.nwpN1280.${YYYYMMDD}.nc
gwen00.daily_sbc.nwpgrid/foam_sbc_inputs_3h.nwpN1280.${YYYYMMDD}.nc

opxjato 2 2Jo] = wAo] £34E]l o]Zo] NemoScr_SBCInt W9 $NEMO_CFG7}
orca025, orca02bexto.z d7go] © 4&, YT A23YE(NemoScr_SBCInt)E ©]-&3t
of, pxlERY AxPHe] nE ZHAS Y2 AXHorca025, orcal2bext)z WASH
t}. UAFS NemoScr_SBCInte} =25} interp.exe A3imlal W xmtel 52 X}L5]A]
o=t o, KMA-NWPQ] 54 H2 %9l reference Atge SYRE 15 Alof] AFRE A
271 “’H%Oﬂ V=S o AT ARgShaL, SHYFRE ARIZO] U2 £885HA] e
5|5 ZAu: share/cycled]] of2fe} zro] &A=},

>.

B

a

gwen00.daily_sbc.orca025/flx_3h_orca025_y${YYYYIm${MM}d${DD}.nc
gwen00.daily_sbc.orca025/flx_bulk10m_3h_orca025_y${YYYYIm${MM}d${DD}.nc
qwen00.daily_sbc.orca025/windspd _T_1h_orca025_y${YYYYIm${MM}d${DD}.nc

gwen00.daily_sbc.orca025ext/flx_3h_orca025ext_y${YYYYIm${MM}d${DD}.nc
qwen00.daily_sbc.orca025ext/flx_bulk10m_3h_orca025ext_y${YYYY}m${MM}d${DD}.nc
gwen00.daily_sbc.orca025ext/windspd_T_1h_orca025ext_y${YYYYIm${MM}d${DD}.nc
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& 3.4. AARIE A4 Suite, A ATUE 2= 9

=

&

Suite

nf o1y

e

ocndg_bflux_foamout_bulk_ext

app/ocn_bflux_ext/bin/NemoS
cr_SBCExt

(if ROSE_APP_OPT_CONF_KEYS
= “foamout_bulk”)

KMA-NWP Z3Hfoamout_bulk)
2HE] 59 750 Bagt
ZHAZE =&5}10 NetCDF
ZUO 2 I}

ocndg_bflux_marine_ext

app/ocn_bflux_ext/bin/NemoS
cr_SBCExt_marine
(if ROSE_APP_OPT_CONF_KEYS

_ o« ine”)

KMA-NWP ZAyKmarine) =2 5-E]
99 5o Wagh Srg
Z%35111 NetCDF ZUio 2 ¥H3}

ocndnp_bflux_int

NemoScr_SBCInt
(if NEMO_CFG = nwpgrid)

u, v 559 AXE
7| 2 =(KMA-NWP)e] T AXt=
Uakshal(interp.exe)

ocndg_bflux_int

NemoScr_SBCInt
(if NEMO_CFG = orca025b)

s A2 g sl 24
(ORCA025)2 WAiHinterp.exe)

ocndg025_bflux_int

NemoScr_SBCInt
(if NEMO_CFG = orca02bext)

S2x AR g SR 2}
(EORCA025)2 WAlinterp.exe)
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B 3.5. At GARtR A 2520 of (2021.08.26. 24 2.

${HOME}/godaps1/FLUX/DAOU/2021/0826/qwen00.daily_sbc.orca025>

flx_3h_orca025_y2021m08d23.nc

flx_3h_orca025_y2021m08d24.nc

flx_3h_orca025_y2021m08d25.nc

flx_3h_orca025_y2021m08d26.nc -> flx_3h_orca025_y2021m08d25.nc
flx_bulk10m_3h_orca025_y2021m08d23.nc

flx_bulk10m_3h_orca025_y2021m08d24.nc

flx_bulk10m_3h_orca025_y2021m08d25.nc

flx_bulk10m_3h_orca025_y2021m08d26.nc -> flx_bulkl0m_3h_orca025_y2021m08d25.nc
windspd_T_1h_orca025_y2021m08d23.nc

windspd_T_1h_orca025_y2021m08d24.nc

windspd_T_1h_orca025_y2021m08d25.nc

windspd_T_1lh_orca025_y2021m08d26.nc -> windspd_T_1h_orca025_y2021m08d25.nc

${HOME}/godaps2/FLUX/DAOU/2021/0826/qwen00.daily_sbc.nwpgrid>

foam_sbc_inputs_1h.nwpN1280.20210823.nc
foam_sbc_inputs_1h.nwpN1280.20210824.nc

foam_sbc_inputs_1h.nwpN1280.20210830.nc
foam_sbc_inputs_1h.nwpN1280.20210901.nc
foam_sbc_inputs_3h.nwpN1280.20210823.nc
foam_sbc_inputs_3h.nwpN1280.20210824.nc

foam_sbc_inputs_3h.nwpN1280.20210830.nc
foam_sbc_inputs_3h.nwpN1280.20210901.nc

${HOME}/godaps2/FLUX/DAOU/2021/0826/qwen00.daily_sbc.orca025ext>

flx_3h_orca025ext_y2021m08d23.nc
flx_3h_orca025ext_y2021m08d24.nc

flx_3h_orca025ext_y2021m09d01.nc

flx_3h_orca025ext_y2021m09d02.nc -> flx_3h_orca025ext_y2021m09d01.nc
flx_bulk10m_3h_orca025ext_y2021m08d23.nc
flx_bulk10m_3h_orca025ext_y2021m08d24.nc

flx_bulk10m_3h_orca025ext_y2021m09d01.nc

flx_bulk10m_3h_orca025ext_y2021m09d02.nc -> flx_bulk10m_3h_orca025ext_y2021m09d01.nc
windspd_T_1h_orca025ext_y2021m08d23.nc

windspd_T_1lh_orca025ext_y2021m08d24.nc

windspd_T_1h_orca025ext_y2021m09d01.nc

windspd_T_1h_orca025ext_y2021m09d02.nc -> windspd_T_1h_orca025ext_y2021m09d01.nc
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2.3

Aot gz, AR A2ge 34 & §9 yias st 9A g7 2=2oA
53 vhEe u v AAPEOIA T Aabdoz Washe whgol 91, A%sA iR
th. o5 #siA
interp.exe AlSintd-& o]8&5t=0|, interp.exeS £3H517] ¢JoiAlE= namelist T
(namrmp)?t SCRIP 22 EQO]E 0]&5to] AP A4bH remappling weight mhdo] &
Q351t}. namelist Y2 NemoScr_SBCInt AFHE oA A& =g, olefjof 7|2
oA SRR Axtz U Al, Y5+ namelist ofd3 o2 UEUIT. SNEMO_CFG
7} orca025, orca025exto g2 “d7jo] &0, 10f St= Y& updo] dAoldtt. of7]0ofA
sre9f dste 27 dHmey E9nd JEE Yeedl. & mdoA file_srees UH
mt-& | file_dst= &30d-S UeEbACH godapslyt B|W5HY use_new_sbc_name 34
of Z7lElQT Truew MAHol AL ARH ow At Yen
foam_sbc_inputs_mslp_lh.nwp.nc7t F71E Atk WAL bi-linear WH-E ARgst=t],
R 7R 4 AT & Ao I o) il 42 Uy Aol A B2
goz sto &4 A2 §HEA 0 = (iteratively) -
A Qlth. urek Qlad Xtz 7}b o]o] missing data® maskingo] &lo] Q)
U mask LS WRIL G, o F9 lfillmdi §HS FO2 WS ©E AL,
$varnames+= Ui WHLE Uotal,  varfiles_src?t  varfiles_dst=  SiE¥H S
($varnames)7} file_dstQ} dst.mtd Fo] 2 WA opdol| X|st=A] 2 AFLAE A
et Eh, WEY] Y2 ¢siA $varnames®] ¥4 &, vlO] &¥Z ivlisto] A4

stcy

E = u
AXAIES ¥ As2 HYRE AXHorca02b, eorcad2b)z W4

&

fo r

o
0
BL
=
rE
ez
-t
>
rlr 1©
(@p]
B
b U
5 i
[e]] (a9}
=)

-
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&namrmp

file_src =
'foam_sbe_inputs_3h.nwp.nc','foam_sbc_inputs_mslp_lh.nwp.nc','foam_sbe_inputs_wind_
lh.nwp.nc'

srcgrids = '${NWP_CFG}T','${NWP_CFG}T',"${NWP_CFG}T'

file_dst =
'flx_3h_${NEMO_CFG}.nc','windspd_T_1h_${NEMO_CFG}.nc', flx_bulk_3h_${NEMO_CFG}.nc

dstgrids = '${NEMO_CFG}T','${NEMO_CFG}T",'${NEMO_CFG}T'

method = "bilinea"
Ifill = .TRUE.
Ifillmdi = .TRUE.
Imask = .FALSE.

varnames = ${varnames%%,}
varfiles_src = ${varfiles_src%%,}
varfiles_dst = ${varfiles_dst%%,}

ivlist = ${ivlist:-0}
ivwind = ${ivlist:-0}

niter_fill = 22

nprt = 2
grid_dir = "."
nchunksize_time = ${NCHUNKSIZE_TIME:-0}
/
varnames, varfiles_src, varfiles_dst, ivlist, ivwind, nchunksize_time2

use_new_sbc_name(=True) 240 et AIHEA R|A ST}

3.3. AAFc 9 AX]

AR R AX S $e8517] Yt 223 5= NEMO_EXECS 4 &Ee] Yo B3
Elo] ot A gols ti7| 22 iR ARPd g0 GAARE Usk=dl B
Qst  interp.exe=  ${HOME}/TI/nemovar/share/' + module_mpi_suffix +
'/bin(NEMO_EXECS)of ] &]stc}.
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Al A% sig-ollY =71 A4k 32e, sisues B4, Alesst

ot oM AAE S ol =uld #EARY GAARS ol&stA, sHEER7IE

(FA)S Asts 29AA Avte a7listaAt ot siFE71gS Adsh] HsiA =,

24788 FUF, 939 £ 94, 2AYALFY T30l WaskL, WP st
2EA AN ol2dt BYSS FAMOE suiteo] 51 | g & gold 3
e N D
UE 5 LA Ayl BAHA ML, 4280ME BABA, 43™olNE YHBS

sl 2k B, 44804 FRBF Azt 4589 4.6200M= 42 Al o

of thet UEY WU WS Sstd) 9o W SUelES AUsts AR A
staxt stct
4.1. 718
et FARIRZE #E|HU(2, 3Y), ¥EARE FAWYsHL, AAAES diaT 2

erizol W ARA d-ah) Bn AREaE At @ ALEAAL 9o
g So] AP suiteo 2 M| TR0 ol oA st IYSL e chux}
El=y

EALRS GARt=R7E £8ld o], FANS Aist] fside s 22 18e
ARG 1) BA, AA2Y d5ARS F2¢e] BES £84staL, 2) TS diav 2=
AFRE 0|85t S St AR EAgS 98ttt 3) o, sH-oHY o
24M7F FEEHE=Y 7)o WEATRY ARM H3F YAoA e nH 82 AlLtst
Al €t o] M-S observation operator (I HAMAH 2hal

w53t 7]9te] NEMOVAR #At255Hs 01518}04 AxpE ZE7L
g3 g sk, 5) Sid-aiYy RS 24A1KF A SEstH

< Incremental Analysis Update (IAU) A& E5f vjZ34to] ‘?_05‘3}71] =i}, o] Ao
A 2AE ARrstaL, o]& o535 orcad259d 19, eorca0250i4d 7

of. AU 1 20l rebuilding WS &, §2 A" 2 Eﬂﬂ‘?l(éfﬂ orca025=192
7N, eorca025=5947})L yistsict,

YoM sigxR717E A "EaEs] 2 @ Y& = 4.1 2. 29/ Atesst 52
o5t 23 Y E+ app, bintH E2jHof|A *'}347} Ho, Aol $NEMO_EXECS
olgfjol] =t} AlAHEl G0 W Qst W xnbd(ancillary)2 ${HOME}/tids/NEMO_SHARE/
ofgfiof AlstiL, FLUXCE OOBSH|A &#H|H #E U sl FAA IR JI5Ho] ARESE
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t}. log HAEJXN = AJAR oo ThE 2ol A&FE|al, share/cycledA= |
S A= siY-slY 27124 2EPZu Ateast apdoa A= trefst 4
wso]  ANA=EC  $EXEC_DIR, $NEMOVAR_EXEC_DIR, $OBTOOLS_EXEC_DIR,
$UTILS_DIR, $MATCHUP_DIRo|= QEalE]o] AAF T} ASIMAUS Histc} of7]o
+, AU (NEMOQC)} 9% slia™ &0 bias W7ol merdt}. ofg2], HEx
doz Aldd 449 Z:E ¥Al= rebuildingyt #EALeS  ¥YH(combine)sh=
fbcomb.exe, Z2]1 AKX A [EH2E] 0] of7]ofA Te]H.

1) =A2](NEMOQC)E ¢sf OCND_OBS_PROCESS9] ocndg_ops_process_*7 38
o Hu QCAIE thage s AA2lsks WAl ocndg_obs_preprort faPEc.

_4

A&SHA], 2) TS sl 2% "lojojAa BA, 3) ™EAHAMKHobservation operator),
4) At&-52HNEMOVAR), 5) —Er’ﬂ%%ﬂr’ﬂ(IAU)o Ao 7 AMQ] o82 9ol & 4.2,
4.39) S48, At259t suiteo] peiEh 2ot = suite WHFOA 2 Q FP¥HLE B

Lo HUE 2 908, sutedlt ASEE BAMAE den 2 suited
job(${HOME}/cylc-run/${CYLC_SUITE_NAME}/log/job/${DATE}/${SUITE_NAME}/NN
/)1l 291 s stk

_37_



B 4.1 o 271 AdEARY, 28, AAasst 4]) gHEe] fLX(share/cycle)

qwen00.orca025.0bs SAe] Aut
S| 2y opds A,
P
=

gwen00.orca025.obs_Procd

profile AF& nco ‘o I}
observations A 2
pcbias A cycle®] pcbias
obsbias A cycle®] obsbias
obsbias_matchups obsbias?] XY=} A= ZF Rlo]

HA
matupo]] th$t m=wl ojl AL Aut

obsbias_innovations (ocndg025_sstbias_obsoper_* output)

innovations WS BiEte] Aol
background A cycleQ] restart Hjole|(2® vi7E3h
increments =5

DAYM1,2_ G025 | assim_background o GARE
interpolated_errorcovs H7Z2AE 9 W= ofje] ol vl Axt
ocean_increments S Atr S8
ice_increments s8] At &8
updated_obsbias Z87F 0]835to] L8t A 2-& obsbias A}
analysis IAU Z3} (restart, Z@Hi737)
updated_pcbias Siat= 0185t 5t A|2# pebias Zat}
fdbk_iau [IAU mj&H 1kl innovations
results SiY-siE 2714
forecast restart Gjo|g

FORECAST_G025 IR

forecast_results

nemoqc IPJo|A] vjgAto s 28
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T 4.2. XA Suite, A AFHPE 22 U Y&
Suite o &
NemoQcProg_ExtractAndProcess DAYML2 7]zt NEMOQC -3
(*: metop, avhrr, amsr2,

ocndg_opsl,2_process_x*

(app/ocn_ops_process_*/opto]|A]
W=EXTR0] 9E= optional key A8)

viirsg, slstr, surface, profile,
seaince, altimeter)

ocndg_obs_prepro

NemoScr_ObsPreProc

QCZzkg AA2|?), Ty W
74 (profile obs file&
surface_obs_removal.nco,

filter_mammal _salinity.nco
2)

ocndg025_obscopy

app/ocndg025_obscopy/bin/
ocndg025_obscopy.sh

ocndg_obs_prepro2]  output
£ DAYMI,2/observations/ 2
2 AL Ty Wy

ocndg025_check_observation

app/observations/bin/
check_observaions.sh

ocndg025_matchup_*

app/matchup/
bin/run_matchups.sh

ocndg025_sst_matchup_mark

app/py-_qc_matchup/
py_qc_matchup.py

Marked observationso]
T 53, QCRLS V1E B ot
o] update

ocndg025_sstbias_obsoper_*

app/py_obsoper/
bin/py_obsoper.py

matchupo]] Tjjst ojculinel e
2} obsoper code A18Y

ocndg025_ssthias,
ocndg025_slabias_obs_correct

app/py_obsbias_correct/
bin/py_obsbias_correct.py

meselo] vlolojA B
9Jst vlolojA We 7

ocndg025_ssthbias,
ocndg025_slabias_*

app/py_filed_inc_update/
py_inc_update.py

7) wlolojx Weo} ulwstof
ZH3 ZHincrements)?t 7|33k
(climatology)S o] 835t A=
2 dlololag 73 (V]3ke
A

i)

ocndg025_obsbias_finish

In -sf $UPDATED_OBSBIAS_DIR/*
$NEXT_OBSBIAS_DIR ,

In -sf $UPDATED_OBSBIAS_DIR/*
$NEXT_CYC_OBSBIAS_DIR

A]% update® obsbiasEs T}2
Y obsbiasZ ARSI
link
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B 4.3. A15538} Suite, dl AFHE 22 9 Y&
Suite oy e
NEMOVAR Alsjo] =g
48005 app/nemovar_interp_errorc | 3t uj73xF @ W= ofj2
ocn _nemovar_prepare =
& prep ovs/bin/interp_errorcovs.sh | H¥S FAHC= Ut

st 21

ocndg025_background_processing_ DM

app/background_processing
/bin/Scr_BkgProcessing

assim_background file2
rebuild

ocndg025_nemo_cice_obsoper_DM

app/nemo_cice/bin/run_ne

mo_cice.sh

FESSRIEE:
(observation operator)
. BARRS| AL B
2t RofAe] wHEl wig
Fe Akt TS vl
Zro] Xto] (innovation)
AL

ocndg025_nemovar_ocean. ice_DM

app/nemovar/bin/run_nem

ovar.sh

It

0

NEMOVAR 423

ocndg025_rebuild_ocean_increments_DM
ocndg025_rebuild_ice_increments_DM

app/rebuild/bin/rebuild.sh

NEMOVAR 4388 © 1}
Z837Fincrements)

rebuilding

ocndg025_nemovar_finish_DM

app/nemovar_combine_incs
/bin/combine_incs.sh

7+ NEMOVAR output
1}I9] incrementsS ZAst

ocndg025_nemo_cice_iau_DM

app/nemo_cice/bin/run_ne

mo_cice.sh

ocndg025_rebuild_pcbias

app/rebuild/bin/rebuild.sh

update® pcbias THI-&
rebuilding

ocndg025_nemo_cice_forecast

app/nemo_cice/bin/run_ne
mo_cice.sh

o] &%} (forecast_length
= 7) A4t 3
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B 44 APRAEFIN A ATYE Fo FFAS 47 o

$UMDIR

${HOME}/TI/UM #UM #H=z

$FLUX_DIR

$ROSE_DATAC/qwen00.daily_sbc.orca025ext
#73AX R X A7 (eorcal25?1 74-%)

$OBSERVATIONS_DIR

$ROSE_DATAC/DAYM2_G025/observations
#H &A= YA X7 (daym2Q! 74-9)

$BACKGROUND_DIR

$ROSE_DATAC/DAYM2_G025/background
#9137 A A7 (daym2?1 74-2)

$UPDATED_PCBIAS_DIR

F$ROSE_DATAC/DAYM2_G025/updated_pcbias
#update® pcbias YX] XA (daym29l 73-2)

$OCEAN_INCREMENTS_DIR

$ROSE_DATAC/DAYM2_G025/0ocean_increments
#ocean model T8 3t & XA

$NEMOVAR_ANCILLARY _DIR

$ROSE_DATA/etc/ancillary_nemovar

#nemovar ancillary x| XA

$NEMO_GRIDS

${HOME}/tids/NEMO_SHARE/interpolation_weights/orc
a02bext/psdl.0 #U4r B xuted

$IN_RUN_LENGTH

P1D , P7D(forecast®l 739 FORECAST_LENGTH)
# 23 717 7

$NEMO_CFG

orca02bext # si|F 2@ AX} XA (orcal2b, orcal2bext)

$EXEC_DIR

$ROSE_SUITE_DIR/share/fcm_make_ocean/build-ocea
n/bin # ocean model AlSHu}Ql

$NEMOVAR_EXEC_DIR

$ROSE_SUITE_DIR/share/fcm_make_nemovar/build-ne
movar/bin  # nemovar AlS§n}Ad

$OBSTOOLS_EXEC_DIR

$ROSE_SUITE_DIR/share/fcm_make_obstools/build-tools
/bin  # WEALE rebuild Asiutd

$UTILS_DIR

${HOME}/T1/ nemovar/ share/ompi/bin
# U4}, rebuild & A3iutd

$MATCHUP_DIR

$ROSE_SUITE_DIR/share/fcm make_matchup/build-ma
tchup/ # matchup ASiotd

4.2 284

4.2.1 718

sjobw el -teEato] QA
Atesst TpgolA o
S % 22 A EHae)

5—H O]:Er;ﬂe,]’

NEMOQC+=

5
L
ol
<1

Ahae

i
=
01 0]
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o) 7=l 9ith. NEMOQCoO| stk "ol ArAst Y8 Ingleby and Huddleston (2007)&
Axst7] vt of7]olA SAIEel BRo] BelA A&stuat st
NEMOQCo[A] 385t= b2 vli7d % (background) A|3o]t}. 87874 AZLE

4 Qs

A AR SRR B Al AR 2718 Bt A ol9o A58 BT, d52

Be ohe 2 221 M) Qs BaTe) By vigoR SgsA 9ok uEd
AMA olefe] tiaAd F2de] FEol AshiAl ofefiof] gefstAtt.

BEALE AA PEAOIM EWR wsE S BExat EABA A

NEMOQCO| d==o] m=mdyt sie™ Mk, siade= 94 SST. T2 sidy

sEot 22 YIRS B 2 FEEHo S2 #EE AR "o 0}3101]*1 5

Bl e pajets ZAde] abgo) Bl (1] A4sta

4211 22 % g+

ol mzut W%

=

21} (Temperature and Salinity profile)
5 Aol AT 3PS UERdT. 2 A|AHIXA = 557]9

rd

o]Algh NEMOQCo|M= A A2 ARl §sll A" 1ARE A9 AlRRo] Atase
NEMOVARO] A-&st7] sl F2¢d #F & Zazmd JdF o5 Arso dih
superobbings A9t A #E Sttt Eoh Yk Hx - AR ARE LSS
25k 4AFE thinning Mg & 7]&°] He ¢ - 4= ARE 1AQl dloni} dlat
dtime ¥4£E 72 NEMOQCO] namelisto]] 0.01°(2F 10 km)ot 1A]7toz Ql=sh H

YME Surplusg& AlQlsh= Aoz AAEIAY. duystd, o ¥ 25 Zaoy
AtR2+ GTS Bufrel GTS Messages Bl o2 L74lEo] ¥ghe xfgol7] mgo] FUst
Ao o] 259 AA9 AfgEo] EAIE 4 Ao FEH ARES

ZIES 0257 9. A= AT 24X7H9] AF 71EE AE3E e /AR AA
K}EEN Y AEEa AR Mg 4 Qlen g, thinning HAF £38 Al F5H

RS A2e 712 dAsH A5t et 22 =AlIE siastkit
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O XL A7t digt 554 A=

@ TErolgo] Ua, A9 wet A& thinning (15071 ¥ &|sH)
® XBT9] Yo} 4= wH

@ EA A

® g3l Amolaeh A A3

® A& F-0]9] superobbing (HA] tEZ}
@ 25 2= Wt

Jlot
rlo
rg
)
o,
EN]

n
o

dEe ZYS m=oof gAY A3
© Hi-g7g AA(do]AF A Z)

buddy A=

@ Opx]9to.2 muti-level A3
® Listing @ EAAY

® ZAatnd 7=

Eilﬂr%_‘ BEAtROI AFSEE CEAY EAB wHo] A olefold i

]

7}. Constant value, spike and step checks

- 220] 90% o]Alo] e zrS zZb=r}lH E2F 7ho] .

- @2 Aolk 50moutth AAloz 70%°] o] FUMAIS eIt

L}, Track checks

- Zh7te] Aut/Ro] Algxto] OfF) 7125 ARt mel 2R 3 7|22 ulw

. Superobbing

- UHO] 71— E]H-ﬂoﬂ qoﬁ

- 71- Eﬂuﬂ 7%54 xZE kU 56]-

- 9Ho] AL 059 A Yo ArEHL, 2r9 HL 0—40/41—200/201—250/251—
500/501~ m9] 2¥EZ 0.7/2.5/2.0/0.8/0.4 °C 7} 2t7zt StA gro=2 A=t

2}. Stability check

- 2zol dES JbF V|E2EL YT o

- McDougall 4B} WAL 9o o
Apg et

- o8 k-13f k5 8] Off kAEoA TS "]ttt

0f. Duplicate check / thinning

- AkZ(Duplicate) Al 2= 7P =2 Aot QAME E{shl le(Rhef 22 Al
e 2Arg R MEld)) 71501 0.017 H=/F =k 1 ARt Qte] 71259 §F HEZ A
Zo]t}.

d}. Prior rejects

)

rﬂ r
2Ll
AN rO\'
—_ =
okl
EN
E\I
o
2
2
ol
el
0

2

L

0
g
|d
ol
ENR
£l
rlo
=,
o
)
u)

- 459 XBT m=2mbeio] of Ayto] 1000m ofefioflA F2o wA7F 7] miwofl. 1000m
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ofefe] XBT £&t SAD.
- 1000m ¥ ofx= XBTe} CTDY] %7} AJd3s] FAsiH.
At. Background and buddy check

- A QAHGross Error)= ® HO| #ES2 7P7|AdY #2 dQloz sl HA¥sk= AT
QAIEERE e k& I F2 &5 F2E VM Jog FAEH: QA
- A QAPL Qe WEELE QAME VMUl 1 A= d¥tAle® nFEUAL ¢,9F FHH 0=

At Zlor FAEOL

- PGE(a priori Probability of Gross Error)= ZFzbo] = Zro] 7iA|= 7]|&stAo|AY A
QA AHAQI &-go|t.

- HiFd WY M Ee 2479 gl tigh PGEE Z3Alsta, AlE§Al o2 PGEZF 0.58 0 AL
2o 1 P2 FAEN. k= 220 tisl 0.1, d2ol tsiA= 0.252 7Fddtt. 2719
PGE= Aol A7 2 =AY 220 tisiA 0.052 st= 22 AstE 0.01(1%)= gttt

- spike/step A2 =L XA A Fo] Qlsf olAlo] Jt= 5L PGE=0.5+0.5*PGEclimyH-=2
57t &£7]19] PGEsE 7}t

- R ES 2 A5 /A ro aEAor U4 Hu, 2™X] doW {8 AR A0
WE0l AREHT

- qroF 299 ARt AFo] FHEo] oW, 1wy AFCo2 Ao HEH U2
ui7g A= Auig Ziojd

ojdf, profile®] “dP= F7PAC=z A HHo| ool depth’l 091 F&& AAst=

surface_obs_removal.nco, sj¥ =85 HES A|AHst= filter_mammal_salinity.ncos

Sl ] au o

O

4.2.1.2 5|39H 1= of-2](Sea Level Anomaly; SLA)
ofgfj= 4 1w opwTe] AFgo] EAy2] mA ol

® mean field H3}7]

@ w747 ZAAKBackground check)

® Listing ¥ &A% 2]

@ Ay 7=

9 1T opwe] AbRol EBA Wl oA AJME 1070 ool wge shAl:

Ze] 4R #A2 AYH 2429 good or

L egsl st wAR dAre Ed AREch

AREOA L 248 Si4W LE oheTelo] Hst: mean fieldS i gl A&sts
2

)= Bd
WstR o, A=l mean fielde= F=714700A Als¥2 mean dynamic
4o
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4.2.1.3 A= lpHL T (In-situ Sea Surface Temperature; In-situ SST)
ot siaH L= Atz EAM] wAo|ct.

@ TEHolE9] Y3 S thinning (+7]AutstdoA F71)
@ v]7AA AAHBackground check)

® Listing ¥ E4 A2

@ 2y 715

Ad=27147d2] NEMOQC source code®] Surface SST Atgo] tigh ZAaaj= i34}
AAPt §dstct. 2 utdolA = Surface SST Atao] 71 &&S s GTS BufrQ]o
Adeh AlFRolet 22 Aleg2 ZFshs TS A252 77t SAskld. oz <lsl

ast dmtel =Ust XA 2= AtzSo] Ex§sH] H o2, Surface SSTO] vj7AA

=
A SASP] olFA] TP AN A AUEL EFSP AXY thinning
g2 Fotetelnh 710l Bt 9 - ZEet AZF 7149l dlonwt dlat, dtime WA 72}
ozodo] tist ZAU2]|e} opAZFA]2 NEMOQCQ] namelisto] 0.01°(eF 10 km)et

1At g ¥ &AE SurplusES Al9lshs WAlos dAstey.

4.2.1.4 YIS |oHL T (Satellite Sea Surface Temperature; Satellite SST)
= H 2 Alr9 AT Aot HAHHE SST A=
URRP7HR 2 o #5350 At VK2 4 8874 BAFE #38stal, & AIZE

Z oFst v}t x|9] &% AA(low-wind removing process), 12]1. superobbing

ol
>

@O wj7A% ZAAKBackground check)

@ Solar Zenith

® low-wind removing for day-time data
@ Superobbing

® Listing ¥ &A% 2]

® Aty 7=

Saw exl BOF 2abt EAjste A7 mE ulete] Avlo] met sjid exo] o
A maudo] Wt ©r. SyEo oiZ1ElE EiRs] sl

hu
el
¢
_L?ﬂ
g
H
o
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Foundation Sea Surface Temperature 7J @2 At&sHA E=4|, ol= A IS AH|2
U F7d0] hestt. detA EAE oA ol EAIE sHEsH ] s

9 Atm Bl F&50] ot HEAS ArsteE ottt ©A, 2 #EAY ¢, A=
dEH AE ARE vt ez B AAZ(solar zenith angle)& 74t BiYF A4
90%= o]stof] sigste = AlRto] tisiA F40] 6 m/sec olste] B AAH. F
L4825 2ol Q= AVHRR METOP-B Atas A #E S AMESt=E 745t
.

Superobbing 7|2 %% W&H AtaR{h ofyz} Atgol WEE TAAZ]7] f5|
Purser et al.(2000)0 oJsl] 7H=|ct. 785t Folut A 1t
Z0[l4 AF8-5h= thinning 7|9¥3¥= Th27] superobbing 7[HoA= A7 ¥t <Qto
o
>

SR 1 9o Yo USHSL FUslol 54 S Ag
S

R

ih
1o
B g
b
D)
Fu
2
jo

Taaa2 o)

4.2.1.5 5|4} =% (Sea-Ice concentration)
oigi+ oY sk Atm9 A Igoltty. Y sk Afso] FAMY= Ho] x|t
o] 7I¥re] i g% AAtell 25l AF=59] good or bads ZA7sH O

@ v]7AA AAHBackground check)
@ Listing ¥ EA &2
® Ay 715

4.2.2 4% Y. A ATHE

#* 4.2001 A AestAxol, B4 (NEMOQC)= . la= suite2
ocndg_opsl.2_process* 2, of7]oAl 7} @50 g ROSE_TASK_APPo] 7%
o] a1 appoll 9= opte] optional key’t BLEC} optional key?t i suite®] work
O E2]o] Q= namelisto] &85 1 Al NemoQcProg_ExtractAndProcesso] Al

JE|HA NEMOQCZF Ald¥dtt. nameliste 27HA12, S48 71550 tieh 29X



-

st5tal Ql= general_control.nlit Y= F2oF H=EXE0] £ =5 = Meta AHESS UH
Sh= NemoQcInput.nlo]t}. 2SR THA] of| A I Q5 Background File2
share/cycle/${date}/nemoqc_inputs/ocean.bg.dayml,2.ncS ApF&stct. NEMOQCZx}t
(gwen00.orca025.0bs)E ocndg_obs_prepro suitef] AlSHmpl
AAA s WEEs HE AXNYE sl HE A" IEAR
(gwen00.orca025.0bs_Procd)E& Atm-z3to]] AF&stA ©ct.
general_control.nlofA+= HZEE=Z offie} #Z2 =2He R P AAstae 9l

app/ocn_ops_process_*/rose-app.confolA] namelistS WZERQI0]| o 9
si&Ect. ovlh, WEEIol TabA =2 e #evt l=dl, olE &0 dA Al2EA =
HEEE sile+™ 2=0] AT superobbings 4°¥stal 7] WO, siF Atmo] Of
A BF, PerformSuperobbing %8 TRUEZ A|Astc}. ofLd, sl¥l =% A7 3%, Hj
B AMI S A= diEo] sigAtRolM = PerformBackgroundCheck W&
FALSEZ +=C}.

Hel

1 NemoScr_ObsPreProc2

[file:general _control.nl]

source=namelist:GeneralControlNL

[namelist:GeneralControlNL]
PerformDuplicateCheck=.TRUE.
PerformTrackCheck=.TRUE.
PerformSuperobbing=.TRUE.
PerformBackgroundCheck=.FALSE.
PerformBuddyCheck=.TRUE.
PerformCrossCheck=.TRUE.
PerformEN3Check=.FALSE.
PerformMinLevelsCheck=.TRUE.
ENACT=.FALSE.
PerformStabilityCheck=.TRUE.
TimelnterpToHouseKeeping=.TRUE.
PerformSondeConsist=.TRUE.
PerformMultiLevelCheck=.TRUE.
CheckBackgroundTimes=.TRUE.

Input.nlofj A= ﬁélﬂr%‘ o] T2 UHT}HYU(ObsFiles_*.txt Yol 712)1} &= 0t ($OutputFile)
st

Y= At Eet, |25 {lst vidAd (e, A AL 522t Argo

:l:‘
ox
N
)
>
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greylist, Coordinate, Bathymetry, xypos, MDT (mean dynamic topography) i} 9]
HARE AFgtt. otgd], HAdHS dla¥ 2=Atss 2 ARE ¢ S0l ot A&

AAsHs wgol mE o] 7] Wizl sidE Ate= g7 Attt

[file:NemoQcInput.nl]

source=namelist:InputNL

[namelist:InputNL]
ObsSatSST=.FALSE.
NFiles=1
ObsListFile="ObsFiles. txt"
StrDateMin="175209140000"
StrDateMax="999912310000"
BackgroundFile=""
BGFromFeedbackFile=.FALSE.

BackgroundErrorFile=

StationListDir=

ArgoGreyListFile=
GeneralControlNLFile="general_control.nl"
lOutputFile="${INOBSFILE}.fbobs.${DATE}.nc"
OutputFile=""

WriteSurplus=.TRUE.
OutputIlnFeedbackFileFormat=.TRUE.
OutputlnOldFeedbackFileFormat=.FALSE.
WritelnSituTempToFeedbackFile=.FALSE.
OutputObsPruningFlag=.FALSE.
ThinningDTime=0.001

ThinningDLon=0.001

ThinningDLat=0.001

WindspeedFile ="'

CoordinateFile=

BathymetryFile=
xyposFile=""
MDTFile=""

Verbose=.FALSE.
namelistE°0] AAE 1 NemoQcProg_ExtractAndProcessi}#o] ZAlsit|t = Qof wat

namelist’} update =IC}.

423 EXA%2] 28 AX]

_48_



GODAPS2 A3 4388 A] ZQ3t 2 7388 MX|st= fcm makestA E=d NEMOQC
IH AAFC = ${ROSE_SUITE_DIR}/share/fcm_make_nemoqc ©oF2fe] extract T)=l
E2lo] 9Jx|ata Qlch MRS siME, offt Zo] fem/2019.09.0 RES RESH &
fcm-make.cfgtY S fecm H o] S 0] 8510 AMAUSHH F 11, AAA o2 FAupdo]
%]H build-nemoqce/bin gjA E2]of] Alsjm}alel NemoQcProg_ExtractAndProcess.
R FERS

I=]

(D‘|>‘

Xe

> module load fcm/2019.09.0
> fcm make —jobs=4 -f fcm-make.cfg

4.3 YJ4EE 4 H 2=Atg HiojojA WA

43.1 719

94 w5 4w 2= ARE AYAS AR vlEste] dol2Bolt £37]% 2L
LS O] HElR Qe AT EAC mepd JHTE SAY eE Aag $u
7] sliAe S5} oA HlojojAZ AAsH= DHAo] = asirt.

AR AP e ARl E FgBS ALES unbiased AHRE B3, 94 BE A}
25 AASHA BASH= SatSST bias correction I o] LatE] o] )t

SatSST bias correction IHJ-2 FA Y ©@AZ Ai=cH Tl 4.1). A ¥Hxj A
| Bl dAHE At&(unbiased)?t HeFd(biased) At&Ql #14d ¥& Ata s 579t Al
7185 7L A5 BEERE(matchup) d7goltt. AR AJARIOA = 24417t o
T+ W5 Atr9f A7t 25 kmolstetH HZ2> 4o le(co-located) HIoJEl = Ih4
STk sl olAto] WA WA ALEs} o4 BE ALRe AJBZHA o= x|slw(match) AL
25% FFlol A8

< wme oy BE AtRet #@% WX Atz o] WAH = e el Aol
(matchup difference)& L3ttt o] X}o]S 7]£9] HlojojA =t vj7d XK background
field of bias)o] &stst=t], HiolojA e o] =ghd WH4ol7] WOl 2-D
NEMOVARE o] &3ttH4.2.1 AX] B8 F%).

Al B g ettt ZibE vl e® 7]E vjojojA LEQL vlwste SFt
(increments)} 712 g(climatology)g ©]&3to] A2 Hio]oja HES 1gtt

opxstoR A (2)eF 2ol YA B sj2U L& AFRoA 2L ulolojA ZHS Wi H

S 2T A7IM y,2 BAE AAT AE fd #5 sl 2EAR, y,2 AR

rob o
H

-

Ir

o SN e
o & ©
l‘lo[-J

T



A9 25 A2, bE Y4 BE 4% 2= AR YA vlojoja BE

AR
oX
r o)
Ao
ol
=

3,
o

e eeee— O O — 1

T —— Matchup System NEMOVAR (20) [; Bias NEMO

i Satellite SST > Matchups fields|

i Find mathups =p» | Matchups are |i 3~ Bias is subtracted
i - between bias assimilated i ; from observation
i =3 [ and unbiased using nemovar [} | before obs. operator
i Bt 55T observations i

1 ! i

i a [

i i i i I | Bias background
e §_S_T__b_@§_99[r_e_c_t_|99_9£99_e_s_s__________é. _______ 3 (Relaxatlon to climatology)

.......................

I 4.1 Y= 54 2% diojojA B A(SST bias correction) Yire]

oy

18

4.3.2 AR]

43129 7hQoA dgstAxol, A8EE aW 2= Atrof HiojojA HAS 25HA
+ matchups(@FT5a GHE Y9 Ato])S AL, matchupsE violojA HE(FY
ALt ol AtrFatsty] |t F7h9] Mool B Rstth £, matchups ASimtd
= MM ¢st AAF = ${ROSE_SUITE_DIR}/share/fcm_make_matchup/extract
oA el o}, 2X|= fem-make.cfg THAS fem YH2 ARESHY Hobd2S aels)
N Ty, AR oz Ldio] &g tlH ${ROSE_SUITE_DIR}/share/fcm_make_matchup
/build-matchup/bin Wof] matchup.exe AlSintl-S A§AJstct.

> module load fcm/2019.09.0
> fcm make —jobs=4 -f fcm-make.cfg

matchups®]  AtzFets ¢t ASmU2 nemovar(RtlzEeh)  Addmd
(nemovar_inner_orca025ext.exe)s ARgsttt. Asfupdo]l MHX|o] Ozt d¥2 44483
SECTIRUTICS
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=& vojojA B e S| 2@ AXHorca025, eorca025)o] el =7
LB 4.2004 AYst 2 bin/NemoScr_SSTBias A3
o ATUENE 4.3.1 /jQoA AWt wAS 2sysict
2= xtB2 AeEs} otn QET, uloloja wHe Y 9
drtro] tishA B2 3t &, ocndg_obs_sstbias_* (& 4.2)0|1A Z2re] 9|/dH
= Atgof tfsfA] NemoScr_SSTBiasES 4385ttt
WA, matchup &S 38517 YsiAl= ottt &2 namelist (nam_matchup)’t =
Qstct o7]ofA, reference_filex2 YHIAEAtg S HASH7] ¢3St reference Atg S 2]
O|stch o AJABIO|A = reference Atg =2 fdbk ZWO] AXLE Fi4oWH 2% Atg(ie.,
sst_0l.nc)S o]&sttt. uncalibrated_fileS fdbk ZUiO] A= 4 H LEAgZ2 H
g gide HERd

cat >> nam_matchup << EOC

sga}uw x1omq 3
Blo| L 3714 914

l> ru>;

&nam_matchup
reference_file_list=${ref _files}
reference_types=${ref_types}
uncalibrated_file_list="${ucal_file}"
uncalibrated_types=${BIAS_TYPE}
input_type=${fdbk_type}
grid_res=${grid_res}
match_radius=${match_radius}
match_time=${match_time}
bias_file=""

bias_field=""

output_file="${match_file}"

In_bias=.FALSE.

start_time=${start_time}

end_time=$%${end_time}

/

EOC

219] namelist Y-S AA5H, matchup.exe Y-S Alsisty AAA oz grt g
ﬁ, matchups.nc otdo] A= Al&sHA] matchups.nc WO matchupsS Hfo]olA
co) AtREe Hidl, WA, AaEet Byol Bag YBARE work HJAE
/\i Y32 AR5t bias field (sstbias_${BIAS_TYPE}.nc)S work T2l g2 2 EA}SHC}.
OtoF bias field otdo] &AfotA] d=ttH, ${HOME}/ _data/critical/Nemo_inputs/vn3.1.0/

_5’|_



o] 9= climatology TS thil BARSHo] AR Sl gren.orca025.ssthias_clim_${BIAS_TYPE}.nc).

Ztuz, QA dEArE F7HE ©ff, climatology bias field T &= A2 X} = (ancillary)
2 Z7belojo itk 7159 climatology THE} §AF Wael1, BE o] 00| T
of ©stAl ${BIAS_TYPEIRF ©74d5te] =AF ARgo] 7hsstth. ©, Y W global
attribute®] ‘SST_source’ Ztofl #7138 ${BIAS_TYPE}S X|A5tojof strt.

In -sf ${BIAS_DATA}/background_normalization_surft_${bias_lscale}deg_${BIAS_CFG}.nc
background.normalization.nc

In -sf ${BIAS_DATA}/dist_coast_uvtf.nc dist_coast_uvtf.nc

In -sf ${BIAS_DATA}/xypos_global/xypos*.nc .

In -sf ${BIAS_DATA}/sstbias_bgerr.nc surf_terr_bkg.nc

cp ${BIAS_DATA}/sstbias_bgerr.nc surft_err_obs_sd.nc

i AR eorcad2b9l A%, # 425 HU suiteo] & § AlZst EHolloh
ocndg025_obscopy©f| A 28 UEALR S SARS shal
ocndg025_check_observations_DMO 2 HEX1g0] S3FH=2 go|lg=S =HolstA =it}
J2]3 matchup®td-E ocndg025_matchup_* suiteg Eof $£88stl, sstAlg= FI7HA
O 2 ocndg025_sst_matchup_mark_DM¥A S 2 QCZFE 7|& #Eutdof dg|o] EStct.
A SSTAIEY: matchupo] Tfst mjewl mle EA}, obsoper codeE Aldish=
ocndg025_sstbias_obsoper_x 1tA-8 o]sof 4388514 Hct. o]ZRA Al wviolojxA m}
10 B E=AAK I (ocndg025_nemo_cice_obsoper_DM)Q] inputQ 2 Soj7}A =}

SAMA agolAl Ald® innovations  mEWE mplo]  vpojojA WS 9fgh
ocndg025_sstbias_obs_correct_DM, ocndg025_slabias_obs_correct_DMo] 438=C}H
innovations/sst,sla_UnBiasCorrfb_01.nc¥ & ] ©ul}Q] o] dHjo]ol A BAE
sst,sla_BiasCorrfb_0l.nc2 WL AR ZSHA(NEMOVAR)O| AR&HCH At -=3strt
28831 A ocndg025_sstbias_*, ocndg025_slabis_*x1A S E5f 7]& djojojA TE
o} vluste] SZ4(increments)et 71%f(climatology)E ©]-&st0o] A2 HiojojA TE
=2 Jistct o= A AAE FE dlolojA TELX ocndg025_obsbias_finish_DMS =35

S obsbias® ARE 4 QA link7} 4388t}

ol

d2

|1

r|

mO

ri
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4.4.1 719

AR s SAt R SA AR = NEMO siofegr2,

FRRENS Aot o0, FIIHH AY A

Moz sl gt o2
29 39 AT YRR FAA 2L

(o] i

9} GSI8.1(CICE vnb.1)5 AZ

g

sy =,
AEIO] FOAM ver.14.13F T U3t
=01, 20219 10¥ A 71 =371 etdolA AARE

NEMOVAR sf

oyt sjulndlg zH2F GOB(NEMO vn3.6)

ol A

B 4.5 GODAPS1, GODAPS2 &l 1/ H|xl

GODAPS1 GODAPS2
(FOAM v13 7]4h) (FOAM vl14.1 7]8l)
science ver. GO 5.0 GO 6.0
Ocean model
Model ver. NEMO vn3.4 NEMO vn3.6
science ver. GSI 6.0 GSI 8.1
Sea-ice model
Model ver. CICE vn4.1 CICE wvnb.1
Data assimilation NEMOVAR vn3 NEMOVAR wvnb

[

4.4.1.1 s|F-sfj¥] ZF(NEMO-CICE)

s

riot

;e AAAGA ] 429 L

JOMP)o| A} 7= GO6 configuration HA-S ARR-5HIL

ARH= Mercator Océan (Drévillon et al.,

Ao dmoR gE goe mashe

=

& 4 oA =9t o] Axk= B3 (North Pole)olld AA} 4

UR5H7] Y8l tri-polar gridS ARESHCHA 7H<]

A). Weel JVgAte] BHORRE o

=0l "WE ofgfoA FAF KL $FHoverturning circulation)S 2.9]

_53_

Oﬂgle]/\Px
A 8 Y sigrRolot. A 7]
NERC-3 27144 3% oY =2y =

Yy S eX
i ig= =

2P 2= Nucleus for European Modelling of the Ocean (NEMO, Madec
G. and the NEMO team, 2015)& Ap&stct. NEMO=

zeh 749 74 A
Al
(o]

JolM =

2738 (Joint Ocean Modelling Programme,
9)CHStorkey et al.,
2008)0|A] 7lrEl ORCA025 A]AEIT}; GF=oj
eORCA025S Atgs5tn ®E9] @9l =Z&
dgol WED AT Soly
Jhuet, Aldllo}, 22

of, o
o] l.—_o]» }\H}HE]‘— E}/\J /\/\hﬂﬂ %Ej,i U]el A

2018). =&

=31 0
(e}

wol

T

=
=
2 st}

}

Olt



(Mathiot et al., 2017). 3t H= Wi&5 FHO 24 F3gto] AAHdH. 4] &ta
Al AED (vertical coordinate system)2 1A% geopotential levels (z-levels)n} sjA™
ofjAqe] £A Z=HAE 18St partial cellE 7|¥toz sith Al S3F2 (Gaspar et al.
(1990)9] TKE ¥tAl-& AREst=t], o)7L Blanke and Delecluse (1993)0] 2Jaf NEMOO]|
nste]olct o7l X9 wWr m2atd (local density profile)o]] 7]xst =3F Zo]
(mixing length)S U©Tf$Al (algebraic expression)2 R®JsH ©d H
equation) WAjolt}. 2X} (quadratic) vte OpE ZA] 242 23 d& FAXRQ] olF7
U &AF vt AAISa e H89ct (Beckmann and Déscher, 1997). GODAPS12 A
&8 A9 ®W (linear free surface)S AF25tY oLl GODAPS20A= u]A13 RS n}
(non-linear free surface)?} 7} A|A = (variable volume layers; VVL)S E=%! 519
). o]&2 9lsff Al =o] sjY 1% (Adcroft and Campin (2004)9] zx HAAl =)of| whe}A]
SA10|A &of, AAl 7]s(water column)?] Z+ 8o F|(cell thickness)7t Al7ro]| w2}
Hst=], Olb l+® g4 2925 ¢ FEs 238 4 AcH(Storkey et al., 2018).
A Abradoole BAY aapt YrgEof mpao] o2t oh&o] FebA]E g, o
Z(ocean salt content; OSC)o] HE= 2 9l =2 3StcHRoullet and Madec,
2000). =% o] (momentum advection)?] oYX} L  enstrophy HA
(energy-enstrophy conserving)gefs A&t 2&F olF9 HHA FES
Hollingsworth et al. (1983)0] <]af] 19Ft=l ulorS xjEiste], HAAM O g2 €hAlGH= K|
2o 27|, A HEgolde] mojs Mstdrt. durpolAel sdivers
oF

d73A (single

ol

H]| Al S

ofh
=2

A
r°"

] A
1_ [o==]
_11_"

waol & WALS ZAAu SAld] SohAQu SejEYolAL § WARE FAAZ

tH(Williams et al., 2017). 542 8ol = &3] 571E0] siaH2=o 2 A}

S daAFA, A% Udl sigoe]l FotElo]l =9l Aol FHEJY. FAA A

(tracer equations) TVD o]& YAl (Zalesak, 1979)2 Ap8sta AP AARX}F
o 1=|

(diffusion operator)= laplacian} along-isopycnalo|tt. &=zF ®IAAl

g
O
3
)
=l
c
3

equation)?] &M A7 &7 (lateral boundary condition)& free slip conditionS AHE-
sttt (A2 regional configuration2 partial slipg ARE). $£8 255 <4t
(horizontal momentum diffusion)< bilaplacian (X]9< laplacian I} bilaplacian®] &
g AR ARRSE nEle 7]y E3 2@ (UM) Numerical Weather Prediction
(NWP) A|AElo] 9J5] AlgEs th7]AH2 AR5t Large and Yeager (2004)9] CORE
bulk formulae schemeg AMgato] a4 mlo] A}, obgal, ALREE 7| FalA 7
29 % (climatological river run-off )= Dai and Trenberth (2002)9] F&o] 7]x3st
Bourdalle-Badie and Treguier (2006)0] &Js =& Ata& ARESiHCh

sy el e Los Alamos CICE model (Hunke and Lipscomb, 2010)& 7Z|§¥to =
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Hewitt et al. (2011)0]] 9Jsf] HadGEM39] tdH Z1& A8st Qt}. CICE 2Ee ol&
(advection), €4dstA Ayt 88 (growth and melt), =5t RjEAL/ ridgingo]] 2]t
Ao (ice thickness distribution, ITD)Q] Z7H}; A|ZPA WHeE ZAASH}
(Thorndike et al., 1975). ZF 2@ AX}|A ice packe 579 €& T4 HZF (0, 0.6,
1.4, 2.4, 3.6 mZ ¥3E o] subgridscale?] IdS=HER(ITD)S T2 st1l, open
water X2 {I3F F7HARI ice-free FAE 7HAAL ot A sige] A A4
2828 Semtner (1976)°] zero-layer thermodynamics model (¥ sy}t o
snow 52 RS AREStA Attt Aldbd 48 &8 &&=v Lipscomb (2001)9]
linear remaping schemeg ARESHY] £ WAy Afo]o] E&S oldst=t] AREHT
280 Fojake Rothrock (19759 AL Agstel Aol =g AWt g 71
Hunke and Dukowicz (2002)9] elastic-viscous-plastic (EVP) scheme& Ap83to] 7
Abstot. siiH)9] ridginge Thorndike et al. (1975), Hibler (1980), Flato and Hibler
(1995) and Rothrock (1975) o 7Z|¥lst 7|HE A8s5to wdld =} ridging
participation function& Lipscomb et al. (2011)0f 29Jsf} A|Qt=l, exponential ITD =
7Rt S S Afolo] Z4tE= ridged iceE 7H, Zlo] AT XL s SAtE S
AlAEIO] CICE 2d2 HadGEM3 &#A4] (Hewitt et al.,, 2011) o] AWEd 0=
NEMO-CICE coupling ¥E|2, NEMO s @& u} ZA3t AXjoj|A] Asidct. sHA|gF &
A CICEQF NEMO+= AXPSoA 1 ~ 278 Xto]7} 9itt. GODAPS1oA|= &%9] stz
de & tig(band)?] FH|=E AM&SioY, GODAPS2E= ZHAIH S ut A Q]
= O% 9 2H=F AR&ett:. GODAPSIOA = siHE& dd5oz Fg

] AHESH oL, GODAPS201A = ol& 4719 45 51 VY + 5§28 Y
sk "9FAAl(Bitz and Lipscomb, 1999)0 =2 Xzt

0053604 0.01&2 F7FA]7]aL, 0] #olx] of2 sfi¥(bare ice)oll Tjjgt 7}
=5 0.7804 0.833322 F7HA|Z o, o tier Ei=&= 274s5to, 2
AH2E JULESOAM O] 3t AAJAIZIEHRIdley et al., 2018). o]7of= 3i
H-1.8°C)o]] =&3l9 oA sfjulo] Bz 2 AAE]o] 9J9joL} ojLAL
BEHsIE 2 JfM5tc). Bwlst ¥]&(ice fraction)® 12isto] RjAR}slsE =

A3 (semi-implicit coupling) 7|¥-S AEstF cHRidley et al., 2018).

N T mo
L
o
e
12

1o
e

|5

N
K
i xo
o fr
— O

o
ik
AT oY}
Hﬂ
g

4.4.1.2 | YAt =-5SHNEMOVAR)

SFAtESe= NEMOVARE o]&stol £3€th. NEMOVARE UK Met Office,
CERFACS, ECMWF, INRIA-LJK 7} =02 7jdst Alga =3t 7|Ho=2, NEMO Lo
2|AgtEo] 9Jo, £Q EAL multivariate, incremental 3D-Var, FGAT (first guess

_55_


https://gmd.copernicus.org/articles/11/3187/2018/
https://gmd.copernicus.org/articles/11/3187/2018/

=

at appropriate time) 7|¥H< £ £
operatorg A&t HIF QA 4¥ 2=
GODAPS2+= NEMOVAR v52 fjo]E & =Q AFFe wdE AFS m
HZ A5ty st T/S Profiles®] WAF AAA L HAE| QI SSHO] ¥igt= sl IAUE
F @49 7 Z- AT LAYSHA] =R Siltt. ESt, 2 HiG A A e
2D implicit diffusion® &AM, A ZxjoA 7|4

NEMOVAR®] sEAAIQlL abg2- ofefje] &7 4|8
B 4gtste Aoz, Al AR F YAt RS A A"
gradient (BCG) ¥112]&2 o] &sto] §IEAQl ALtz & v &Td4E Fagtsit). v&
&d+E Fastst= o] ¥EAQ MYS inner loopetil F-ETHGODAPSOA = 4092 A
BEOIA Q2.

)

CHWeaver et al., 2005). ®3t, implicit diffusion
o] &stth(Mirouze and Weaver, 2010).

_,d
2 T

o i
£
fx)

Z(incremental coast function)S

5t
of]Aq] = B-preconditioned conjugate

J(6z) = %(w)TB—l(ax) + %(d—Héw)TR_l(d—de)

cost

observations

- background error covariance

- observation bias error covariance
matchup emror covanance

J(x,b) = (x-x7)"B'(x-xf) + (b-b")TO1(b-bf)
+ (y-H,(x+b))TR-1(y-H, (x+b)) + (k-Hy(b))TL"" (k-H,(b))

ITroms &

X=[SSH, T, S,u,v,SIC] =>state vector £l e e e
b =[ SSH,, SST,] => obs bias vector
k =[SST,, - SST] => “obs-of-bias” matchups

ol 7oA, Be 8l QAL g-&AHbackground error covariance)s, R WEQAL F&AF
(observation error covariance)s 9|0|3tth x+= state vector, dxr=x—z, v %
(increment), d=y—H(xb)E innovationg UEUW=H, 7oA = HiEA

(background), y= BEL, 121 He AAANAE 27} oot

NEMOVAR®] ZJEffiS(state variable)= 2(7), F2(9), sieHiLe(n), &8 FHU
V), sis=(0 oltt. si¥s=E Asti, NEMOVARE ®4s Alo]9) J#da
balance operator (K) £ s =g 4 Qledl, & 449 Y Ha(E2, 522
balanced component?} unbalanced component?] goz JFsti, f7]|0fA
balanced component= balance operatorS 5l AAtstA =t} ol AlofjA ZF ¥

o] z87Zro] st AJFHst=El balance relationshipS UYUEMSITH o|x]&, balance
operatore ¥ AdPste #AAEZ Fol AodEHed. 9714 &2 leading

variable2 balanced @} unbalanced component?] g AHAZ FIFEHC. o] 228 715



Bof gt balance operator= Troccoli and Haines (1999)7} A|Qtst 2 -HE
AR HolttHKyp= dS/dT). o+&2], si4+H % balance operator (K, )&
Cooper and Haines (1996)o] A|A|st Zut SASHA hydrostatic relationships, 72|

A pPRA(K, K,)2 geostropic relationshipC @ #AICE.

0T'=46T
08 = K¢ 0T+ 65,;,=055+ 0S5,
on = K, ,0p + ony = dnz+ony
ou = K,0p + ouy, = dup + ouy
v = K,0p + vy = dvp+dv,
0C=0Cy

o7|o|lA, K, = 4 jofA] i2 Wgst= balance operatorZ ©]u|stil, ZF w20] o}
AL BeE U= 7HZF balance @} unbalance components 2uo|stct. of22], W ro}
Zw> A% op = K0T+ K,05% 0p = K, 0p + K,n2 YetATE. X NEMOVARO]
M of¥ls%+ unbalance component?hS 2{otil, ¥IHO| £H 842 balance
component¥t3 54 ol vrg ey
AtrEet oA HIF AL 3@AS FYshe A2 Ule FRstilE: F3Rt FAlolh
NEMOVARO|AM+= multivariate 873X s&AHbackground error covariance)&
univariate B} QX HFEAHELE unbalanced background covariance)it balance
operator®] 2oz AL o Ql=Hl, ©tA unbalanced W40 FE2 ANt ¢
¢F univariate 873 @AMSZARS Y At ok wiF QAL 34N THA] B3 AL
EEWALe} Ul oA Afmro] sro Upehdch NEMOVAROA L 7w
ol

AHbackground error standard deviation)S 7|&°C 2 5tH, 2t

ofm
)
I
re
T
=
ol
o

Moz wstg wdsh] 98 42 WHAe) AxTul(Ee ERE Ho)g JlEoR @
Z8Hparameterization) 1S 488stct 2oz, EAAQ w7 QXH= NMC 9oz 7
AtEl @ X}=) Hollingsworth and Lonnberg (1986)
re-scalingst Z2uE A&ty SAA v &R0 st KpAgh '41&% Martin et al.
(2007)& A135}7] vpct

v 74 @ X} AbiH(background error correlation)2 Mirouze and Weaver (2010)7} Aot
St diffusion operatorS o]&35to] LEladsttt 2D diffusion operator?] Aj=2-& BA
NEMOVARE AREerth. o5 &dfl s Saet 47 59 AId<S vrgstod siehd, A
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A oA Rt &Atw #(diffusion model)?] siE Ftal7] 9JsH, NEMOVARO|A] =
implicit ¢} explict & Algstedl, o A= Aab B]-&2 12{sto] implicit
diffusion modelg AF&stct, J8]y, £ 98 Sjdl=x9] 42 AR 1% (horizontal
length scale)= sl9°] meso scale 9] H 25 UElY = Rossby radius XS AfEH
erth. A4te]8-2 length scale/grid sizeo] vl&|stil Wt ggAoz 57| s 19
oA 21 length scaleg ARFAIZITH Rossby radiuse ARPHSHEE Aths 7hgotel] &2
9 pHozRE AMNE AWF P oSk T, A4S YHE WFOR 25 km, A
e Aewgfoz= 300 km, Yewigfo=zt 150 km=zZ Agtech &4 H 1=
(unbalanced SSH)9] 73%-, barotropic errorS BE3sl= 2 length scale2 =HQ =2 5}

o, 2 A|AHAE 9], HE 4°S length scale2 A3ttt o}gg, AR Aoz
2

J
ook

ck
wo -

25

AAFSE AR 8 (vertical correlation length scale)T 873 @ XteF SAFSHA v734AH<]
ST Zolof YEsIH AlFtA R WS B4st B, & siaUREH S35 o7t
Al length scalel Ad@A o=z HAasto] 25 offioA filo] Zojd4E OAl 57156}

+ T+A2E 7MY, o]X & vertical length scaleo] AJZtof| wea} WHe}sh= o]7do] QUX|TF,
diffusion operator 74 9] normalization factorS 7|Ast= 4] H]-& WHofA] o229
T2t v& 2obs Hol, & A2’oAE &85 ZolE 4V S(REY AAST i)
o2 A|gtsto], Zt Zlo]o|A] randomization method(30007] L4k
E35t 417](1FY)9] normalization factor look-up table2 A& Z&H|s|
53 aAolx] Z7te] meAxolN EZE ot AMER, BFE Lol sldshs

look-up tableZ YE normalization factorS F&sto] Z1pA 0 2 diffusion operator
WFOA AQE = 8-S AdsiA =Ho.

ol
ol
o

o

Observation error covariance

AAT SRR S A Aol A NEMOVARES o] 83to] 91485 sl4® =(SST)9
7= 7 (altimeter) A129] BlololAg WAL JTE SSTY uloloja W] Ut

o sigedol 1= At=(SLA)E Ates2t & M= Mean Dynamic Topography
(MDT)E 9¢aljof stt}. GODAPS19|Al= MDT Atg& CNES-CLS09 (Rio et al., 2011) A}
2S5 O] 831X GODAPS20 A= AHo]E=l CNES-CLS13 (Rio et al., 2014) Alg&
AFEstth, MDTES Adgo]Este] Ayubd oz SSH % T profile innovationsS 374 &9
O Med Sea MDT error &7X|oll= {73 ZA7F 3l & Y. MDT Atas L=
AtrBc 2 QAMS 7HA|AL QlEdl o] QAME HiolojAr JtRsto] HAZ 4oisitt. viol
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oA AtmEet A A4tol =HE=d, ol sl bias fieldE At&-Eet control
vector?t 8|8 S0 F7tstgtHLea et al.,, 2008). GODAPS29|M = Aj2& B}o|ojA
HA schemeg A8st=r WX dlojojA HZA HidH(vatiational bias correction
method)¥} &= dlo]ojA(observations of bias)o] 7|81 HA €WiHS Askstodct A2
o dloloja w AARS AR AR AA Lo v AFHET AAstdn
Ho} Aststa ot A 0l BAS AlFstth. T2]1 A2 SLA (Sea Level Anomaly) H}O]
of~ wA &g Z7}e1qrt o= nolwolN SRS FaAZ|L, sl WET SLA signal
UR|S ZAAZITE SLA 52 AT sl AA AMEIon] 5] dury o
GO M= (. ob=2], s GAR AMEH vI-3Hi AtraetEE sidHE 3t
2202 AsIA ArsiololN 2B ARYFOR oy 30| opld 4 k. AR T
SHIAt RS 'O = o]2{eh o] A= o7l YA shdES
Bell et al. (2004)o]|A4 AIA|SH 4= B A (pressure correction) ¥FH-& o] &3t} &4 W
B e A1) AREeE Fol 220 4R 3
AlRtstar, o] 43 WAUS siF2R(ie. NEMO)9 #5474 =
o Ao Atmsehs M9 vertical velocities(w)E A3/dst=tl, Ata-g2t7t woll O]
A= I %0]7] 95t Schemeg A&7 AL3FICT.
YAt =&otel PHsiA= Waters et al.(2014)5 Fxs5H7] vidth. 25 3 Afg-5otof
Weh Y& A5 =ws ey, o7|oMe Al2'9 RN E SR ATHst

o e o vl e= .
A} ghck

F

rek

HA)E SRR SSIA|ABIO| A= dual length scale formulationg A|Ei5t1 9=,
712X 08 Martin et al. (2007)0] o5l 7|=H YH (F s15¢ FHde9 A9A =25

of oJsl sl ALt Thed

442 1= 719

4.1 719t & 4.2004 s 2, BTt Y4 siaW 229 viojoja WA uby
o] BUH, sl tmsst WIS HolstH dtt. sidAt=set W2 37| observation
operator, AtEEdl, AU (BHZEAAC] 3wz U= 4 itk zze pge
orca0259 749 OCNDG_MODELRUN(godapsl), eorca0259 739 NEMO_CICE,
NEMOVAR(godaps2)?t #o] ## suiteg AP C=2 ASistHA YA Hoh(Table
4.3 F=x).
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4.4.2.1 Observation operator®} IAU(EASE 78Al) 1A
WA orca02591 73%, obervation operator= ocndg_obsop_nemovar suiteg E5A]
Agjo] "o}, A2 ASPntAQl NemoScr_NEMOWQ] $NEMO_IAU ¥HZ4of ot AU ¥
o EA A= o]&=TH $NEMO_IAUQ 2 observation operatorofA]: ‘FALSE =2,
AU Y-+ ‘TRUE 2 7Zi7ZF XA E=4|, o]2 %3l observation operator?t IAU It
ol Aget YT A7 E namelist HAS 385HA Ho

NemoScr_NEMOO|A&= NEMO R®-& L=st=d ZHQ3st sfY-ofletxd ancillary u}
o, GARtE, AU Y WEALR, 121 bias THA restart 59 YHALE, Si-5HY
o]l  Aldin}d(nemo-cice.exe)dt namelist, 2]y HE  WHLAEE  AHost=
nemo.iodef.xml 5& WORK O&E2|& EA}Stth o]%, namelistofA] sfjgFrEo] A8
AR A(rn_rdt) 59 FAEE 21014 output ARIFAO| Oist gFHLE A4St
iodef.xml mAQ] E=2F7](output frequency)s UU|O|EstA =}, ol2ish v

Bt0 2 namelistS observation operator®?} AU Ao AgrstHA HAISHTE ol

o oln
i)
o

('D_A_4

o] @& TUH, ${HOME}/TI/nemovar/share/ompi/bin/orca025_192procs.exe2 AI°¥
stAl dot. Aldte]l &&= WORK H=E2]of succeed.flags 73/dstaL, gol7t L7 ¥st

Re FF failflags B

eorca02591 4%, ocndg025_nemo_cice_obsoper_DM, ocndg025_nemo_cice_iau_DM,
ocndg025_nemo_cice_forecast suited Zoff 272t AESAAAIA, IAURA], oSS
iy Alsimtel o] app/nemo_cice/run_nemo_cice.shtjj9] B R

validate_interface.sh, configure_x.sh 59| @ Wglo]| w2} Alstst upAjo] 43Y=ic),

4.4.2.2 Rebuilding
Zy apgel Algtol deAo=z e HE ALE ZAymd(orcal2b: 19271,
eorca025: 59471)& stz ¥HEst= rebuilding 18-S 488s5t=0]|, of7|oA *= T

uf 1l o] rebuilding fbcomb.exe & o] &sttH4.68 FE2E A x). o]df, orcal25?!
4L observation operator IAOA rebuldingdt T =8 ot share/cyclef]
qwen00.fdbk.daym1,2.orca025 OAE2] 2 [AU WA o A=

gwenO0.analfdbk.daym!1,2.orca025 CJHFlE2]2 JAIE eorcal25? 74 242
share/cycle/DAYM1,2_G0259] fdbk_inner, fdbk_iauc]] HEA}=ICt o]ot= HE=2 JAU
o] Z2UdH orca025= ocndg_nmpp_asmdiags suite9]
NemoScr_NEMOPP_asmRebuildg 4835t} thofst ZAuk(ui7ga, 244, 2458, o9
gfojojA)E  rebuilding A Hth. iz, rebuildingd] JdEstH AaEd2
share/cycleo]] H=It} eorcal2b+ [AUYA o] &bl POST_PROCESSINGO] AISiE] =
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o of2] suiteo] ZTOIQICHE 45 AE). orca025el ol WHH ChUR Ans

rebuildingstil restart A SE tar &= AFPo] mstE]o] itk

H 4.6. A/ 2] Suite, ¥ A3=xE 22 d 8 (eorcad2b)

Suite oo e
ocndg025_post_proce | app/post_processing/ output(z; diagnostic)2
ssing_results_DM bin/RebuildDiagnostics.sh | rebuild

ocndg025_post_proce | app/nemovar/
bin/TarRestarts.sh

O
bin/NemoScr_NEMOPP oS cycled] obs
background A|ZE g5t

ops.bg.anc o+ A8

) restarts Y& tar 4=
ssing_restarts_DM

ocndg025_nmpp

POST | -mersea _mersea_vl4

-PRO ocndg025_nmpp bin/NemoScr_NEMOPP AT surface(foamlite)
CESS _hifregsurf _hifreq_Surface_v14 diolg 42| suite
ING

ocndg025_nmpp

_Imyocean

bin/NemoScr_NEMOPP
_MyOcean_v14

mersea outputo]A] myocean
product AHAF

ocndg025_nmpp

bin/NemoScr_NEMOPP

&= global mersea oY

_myocean _bdyGen oA bdy Az] 438
ocndg025_nmpp bin/NemoScr_NEMOPP NEMO diaopfoam 3$xj2] =
_diaop_1~8 _diaop_v14 A= Ao

oldi, rebuilding Y-S TA| #3YstiLx} o= FJf=, Y suite®] logZH o U= job
A23YHES AY AlEstH Hth(bsub). rebuilding ¥Pge] 2ImA2 A A|EA] AHE

A2 X|™o| 7t55tH logZHo]| job.err, job.outo g Hit=E|C],
12, restart file®] 73%, rebuilding 5}A] Y1 T2 AAYE Ayts gAlgez] G2 XA
5to, E3F cice 2H9] output st9] a2 AT

o

-~

job A3 HEJA AP

O)‘i D){‘

4.4.2.3 At5-53HNEMOVAR)

ARge e
ocndg_asm_nemovar suites
Jdtt. Aot AlLts HsiM=
+ ancillaryof|A] FA}sto *}%5}711 Hot otk AEER SR BEEA 7] o
o, RREARKEAARN] SHA nco BHZ ARESHA AU S #3856 Hoh Ates
= AlZFUAf g o] srd o] &.of] $NEMO_EXECS?9]
orca025_nemovar-inner_192procs.exes 5ol £t Atg =3HNEMOVAR)S ¢lst
namelist S| 150 AREE =
o]-gsto] HAE ZHE o]&eitt. =Y (e.g. observation operator)dt FLstA A

observation operator ItAJo]  Eutil,  orca0259 &
OH 2385 =d|, bin/NemoScr_ASSIM_NEMOVARZ} Al

Zoxte} WA QA S0 Yaxtest Wastw, of

fon

namelistE NemoScr_GenNamelistinner ATHEES
A

=

M
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It dpojojA I metulg] 59 WA & o o]|%of, Xprgdt Y F=IZ FIIsi. o
719= AtaE3t7|H(3AR] 3D-VAR), 8]&5tpE 2]48t6H7] St inner-loop ¥HE 314
(AR} 408 A7), HHAF P HjFA # melolg(AAtete ol o] &oF

multivariate balance operator (3%, §&& #|Q]5t1 unbalanced =2 AAN IH

= T2l CG YulE So] AN og@st namelist dAo] gEHw,
orca025_nemovar-inner_192procs.exe & Aldlistc}, #AAto] Aoz g’ TH, oF
Al observation operator A1 =A5HA W= oty 0td-E fbcomb.exeZ 0] 83510

=2
wotstth, Aytntd L share/cycle 206 9] work_assim_dayml,2.orca025/inner_

$obs_type_fdbk.nc2 AAr=C}H

eorca0259 742, orca025%t Th=2# o8] suiteC =z Uiro] A2 4SI=EcHE 4.3 &b
Z&). ocndg025_nemovar_prepareo A1 NEMOVAR Alsjo] =hQsh vj4dA 4 U= of g
ods xR0z Y4ArS  shal,  ocndg025_background_processing_DME 5

assim_background file2 rebuild sttt J2]1 observations operator Aol rg =
$ ocndg025_nemovar_ice_DM, ocndg025_nemovar_ocean_DM& Edl Ata-=3}7F X}
g =2 £3=Ett. app/nemovar/bin/run_nemovar.sho] AlSIEH At =3dh7}  E]=r
run_nemovar.sh-2 7o A0 helper_functions.sh, set_namelist_date.sh,
set_controlvector.sh, handle_normfact.sh, set_executable.sh, link_eigenvalues.sh,
link_ancillary.sh, link_background.sh, link_feedback_setup_obs.sh,
link_error_covariances.sho| Z3tE]o] 9QJt} jcedd 73L20]= ASM_OBS = seaice,
oceand& 7320|= ASM_OBS = enact SLA SST SSS SSTBIASZ AAEo] 4sSH=EC]
0]% ocndg025_rebuild_ocean, ice_increments_DM suiteo] $38% 1 At2=3F 1A
Al A7l Z27Hincrements)E rebuildetA ®t}. app/rebuild/bin/rebuild.sho 2 4138
E]1 share/cycle®] DAYM2_G025, DAYMI1_G0259] ocean, ice_increments® output
o] MA=EICt Opx|gto 2 ocndg025_nemovar_finish_DM suite2 ZF NEMOVAR output
o}l o] increments= Asre Sh1l DAYM2_G025, DAYM1_G0259]

increments/assim_background_increments.ncs A4/ st}
45 AW, 29, A5 W] R Y& 2
451 4= A3} oY
MR sHIALR S| AEQ] share/cycle/${DATE}0]| HoE]= siF-ofd =7|AF, o
% njtHi(feedback) Y 59 ZHut= ${HOME}/godapsl,2/NEMO/DAOU(orca025:

godapsl, eorca025: godaps2) ofefio] 7J2l=Hu, thd'd ArtaddS et RAA o
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(restart file)2 ${HOME}/godapsl,2/NEMO/INIT/ ofefjo]] g2l E2jo|A 2=t =4
W RE FASR(AU) WF7ER19] 24249 e g theh &9 ohde & 4] g5
ot

WA A FNEMOQC)O| A== #Emd2 #5Ats Axa] oo 2z,
ZANe] IS AR XtgE observation operator ¥AOA AHA £~ 9J= feedback

2 2R A dot. o222, SST diojojA HA(bias correction)oflAs AL A
APl bias correction field?} vpojoja WA TRl S48 A2dd dHS diad 2
= AlEe} HEA A2 FFUS AARI} YAYAR Sorhy AYsoz 2 A
of ©igt SST bias fieldS 2JAFStct observation operatoritgojlAl= ALY AHitd
restart file, si|&H AA(fluxes) T, J2]y njtvl JEfjo] H=Atg o] ULy, o
Zxp0] ¢A|oh Azt st B Wi gol AU wew melah uiHAe £
dck ALREo wgolA s e MY otut uA TU g o] §stel R AP
o] BASE(increment) mMAZ AAitstoh oixjgto =z JAU AJoflA+= observation
operator I7dut SUSHA WS vl o), SiaH P, restart fileo] YZE|AL, QFA
AREE O AFET BHER DS dhsl Gt ABBL restart file, AWF
A 1Y |57 (eorcal2b <l
A9 1T, B8 Yol 3N U4

# 470 gHE Bz Ay g2 Y skl Autmd2 share/cycle, work/ H

@eajo] AYE=c] A2 g9l ocnd_housekeep THNA ZR FATAL s 7
=20 Felstal o}, godapsz/NEMO/DAOU/${DATE}/obs_qc_result CjElE2jo= &4
T2(NEMOQC) 9] Azhmelo] MaEr}. 02, NEMOQC 92 BEsjat BEAE
AR wdol AxtzEit FLstth. assim_resultol= Atg-3et A (inner loop)olA L
Q= Ayt A So| AAE =Y, HEALR feedback T, cost function, gradient £0]
AFE AL ff_resultoll= 22 AXPFO|A Y si-siy 2717 o] AgH.
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%47 29 P A2Ss 20 gl U3t A5 B Qoi«: Yaxa,  FUAR)

F9 34

452

SR

ot

< BETY

— feedback ™ HEjo] A=t

SST bias correction

— AU A=l @A AXALO] bias correction field
< SST #E1}YU(unbiased HALS, biased $/dHH)
— DEARPA A Q] SST bias fields

observation operator

< restart file

< ol 4A md(fluxes)

< FAYE #Eud

<~ ancillary o+

— A5 tiSohs 22 sidue E£¥she feedback T
— RLEARPI| A Q] viFA

assimilation (inner loop)

— feedbak T
< 2w
< ancillary o+

— B XM Z18(ganalysis increment)

AU

< restart file

< Sfia® Al T (fluxes)

< ancillary o+

«— BMZ=H"(gnalysis increment)

— Bt AXpRoA e A% H 1Y o|F5A
— o3 AARS st 28 restart file
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E 4.8. 23 xtaFottygol Fa MY F XA R|(godaps2/NEMO/DAOU ©]s})

R AR oad &
(profiles_01, seaice_01, seaice_02, | NEMOQC(ops_process,
obs_qgc_result sla_01).daym?.nc obs_prepro)
sst_${SATTYPE}_daym?.nc 9] output

fdbk_inner

${obs_type}_0l.nc

Atrsst Aol ABEE
feedback file

increments

assim_background_increments.nc

Atesst Aol ABEE
increments %t

assim_result
/ice, ocean

cost, grad, bkgnorm_=*

A2 =8} 47“011*1 2874 ¥l cost
fuction, gradient =

fdbk_iau ${obs_type}.01l.nc iau =9l 0} innovations
cice_history_file.YYYY-MM-DD.nc ou AxKRo] Skt sfoF
ff_result mersea.grid_T(U,V,W).nc

foamout.grid_T(U,V).nc

-siY 271

updated_obsbias

${obs_type}_OBIAS.nc

ZEUL olg3te] 7at A=e
OoDSs

updated_pcbias

pcbias_*.nc

ZEYL olgdte] 7at A=e

forecast

restart_x.nc, restart_icebergs_x*.nc

restart §|o]g

forecast_results

cice_history_file.YYYY-MM-DD.nc
mersea.grid_T(U,V,W).nc
foamout.grid_T(U,V).nc
diaopfoam.grid_T(U,V).nc

o &7H7Y)
nemoqc 1} oA
Hjggos &8

452 201

7o AgolA ABdEE 23md2 log/job/${DATE}/ offio] AGLE(Z4 2
B)= Aol o] FoiAl Zt suite HHEE2]of] Xgo] HH(® 4.8). ZF ALt Aio] o] %
o7l suiteoll thsto] A Ef7t APEL 88 Sipo] met 0188 14 S7t6shs &C

X 28

i

7} AT NN 209 497t 7P 520 483 lognide] Aitolw ofdl me} Ze
2uodo] AHET job TAL Ao MEY w soltd], AUW, Tyl AA,
W 2, 23 AZE AR output, error Y A2 AF 52 A sjuaielo] Wa

AL A3HEES XA} job.err= i suiteo] L8]0 A E] =

H error file
0]al, job.oute output fileo|t}. job.status= s suite?] AEjS HolFrC}.
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B 49. BEEE= 20 A(log/${DATE}/suite® o]s})

ERb/BL 2y
job Aol &&= ATHE
job.err Standard Error File
job.out Standard Output File
job.status AFAQ] AdH

46 SNy B2 P xp25t YA

RAA] T sl FAL = SSA| ARI) Sof-aiY Rili} Ata-geh AA|(HEmd A=
8 537] FEZNA S35t 2, fcm make?t Rose/CylcE ©]&38t A7t 7Hs5itt
2|x& £388 A], fcm_make2_ocean, nemoqc, matchup, obs_oper_py_inter, obstools
suiteo] %-3E]0] GODAPS20] @5t mplo] WA Ax|7} €] fem makeS o] 83T}

app HHEO] = 24719l fecm_make_*o|A] fcm-make.cfg A5 o]&5to] A
share O & 2] fcm_make_x*o|A] fcm-make?2.cfg2 fcm makeS shA =T

fcm makeZ 0]8319] buildingg 4~8451H, build-* C=lE2]7} Aol E1, 1 of2jjo]
bin & E2]oj dsimtdo] AY/dHc.

H 4.10. A= Alsinie 2=

suite Alam}Ql

fcm_make_ocean nemo-cice.exe

nemovar_bge_orca02bext.exe
fcm_make_nemovar .
nemovar_inner_orca02bext.exe

fcm_make_nemoqc NemoQcProg_ExtractAndProcess.exe

fcm_make_obs_oper
) P ObsOperPyInter.so
_py_inter

fcm_make_matchup matchup.exe
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B 4.11. T Q3 module files 2=

1) subversion/1.9.7 10) nco/4.7.2/gnu/8.4.1(default:default:nco) 19) hdf5/1.10.3(default)

2) expat/2.1.0 11) intel/20.4(default) <al> 20) zlib/1.2.11(default) <al>
3) fcm/2019.09.0 12) openmpi/4.1.1 <al> 21) curl/7.67.0(default)
4) ruby/3.0.2/gnu/8.4.1 13) lapack/3.5.0(default) <alL> 22) xconv/1.94

5) ed/1.4 14) blas/3.5.0(default) <al> 23) libpng/1.2.51(default) <al>
6) tree/1.8.0/gnu/8.4.1 15) prg_env/intel/20.4/openmpi/4.1.1 24) udunits/2.2.26 <al>
7) rose/2019.01.5(default) 16) krb5/1.14.3 <alL> 25) ncview/2.1.7(default)
8) cylc/7.9.3(default) 17) netcdf/4.7.3(default)

9) 1sf_compat/1.0 18) netcdf-fortran/4.5.2(default)
nco= 732 X|Asto] ArE(site/kma/x86/paths.rc, NCO_DIR AA)
{% set NCO_DIR = ${HOME}/TI/common/nco/4.7.2/gnu/8.4.1/bin %}

F22E: 7l " HX|

Ry 2 ArEets £95H7] s 2 A S28 EEE Basit & 4.11
of B4 REEHA A9 v]sd #HM  ALstich f22EE=  fbcomb.exe,
matchup.exe, 12]1 rebuild_nemo.exe”?} 9)C}.

2 ggelErt et Wge ohedt Ptk Rdgde mzy 1 W2 Urlo] 2357
0], observation operator/ nemovar AAF M= sfEIH 2~(i.e. 192, 5947H)
U, WEARN] gieh sE/EAY w2 A4St o le%(${0bstype}*_fdbk*.nC)%
AsHAl Ht. ZF agolle HEAIZol oot vl /A4 W A4 Tl EE mpdof] A
Ae olgol, o2 shite] MUz Wkt o] BYL fbeomb.exert ST,

BR8P AERES IS 2o olFol WA AN chgst Autes TAL wge
rebuild §2ejE]Z o] &ste] 2Pk 4.280)N AFsIREo] IAU g o] o], A
AitES X2 BdS $o8st=t o7]1A rebuild.exes ©o]&3tct.

H"ét}é st 2= AFmo] HiojolA WS faliA 25 kmet 19 7|&o= ATES

U5 Atmo] A2 9FE matchupsE A7 H=H| °]S matchup.exe 23¥mt

Ol

Aot o] MX|= sigai 2™ Ax[et Zo] fcm_make_obstools suiteo] £3J=0] A
X7} %+=0. share/fcm_make_obstools T E2|oA fcm HHS o]8sto] AX|sH.
AlsRntl & share/fecm_make_obstools/build-tools/bin of2fof] AA =T Ay 2, feme
9.09 A& ARE-SHCt,
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= 4.12. 9Y2]E] P2} 9K

S= g o1%]
fbcomb.exe UTIL/fcm_make_obstools
matchup.exe UTIL/fcm_make_obstools
rebuild_nemo.exe UTIL/rebuild

modify_CICE_header.exe UTIL/modify_CICE

function_read_date
inc_dtf_date

calc_date ${HOME}/UTIL
days_in_month

days_in_year

Al 5% fR1EE
ol olAE AlAHE %ogsr% axoe Helsjorst Fuut A, oatE s Aol
7 S|

Q40 et di-gofl &shA

5.1 317 MBS 148 LAtz 57 A8

ARN(2022.11) BRI SNYARFEA AL R O] iAW LEAlRE AgHL
Ak A AR AL AN eUEYel BoU, e U7 AYRS e &
il ESE i

PR A7 790l ol MYSIAA Ak Yok AfRE COMISH A%
YALA(PREAY 2 0] 27 2T ok AAAEE Sk i BEAL
~2](0O0BS), = A(sst bias correction) A Q] 4£~Ao] =HQ 35}

fu
ila}
r <]
i)
=<|)l:,“
P
re
r
"
PEE
O_u

&

WA, EEAE AA2] 3 (00BS)oA+= SHEL YA E2]9 run_ghrsst.sh oAl F71gd
AtEo] thgh ${BIAS_SATTYPES}, ${BIAS_NUM}, ${i_sub}e] Wot sh, mudw S Z715k0] A
A £ A=F ot $li_subl= Fotdi”] (thinning) {tAS 9jujst=d], FotH7] &
o At& SiAF=7F tizf 6 km s =7t & 4 Q=S d74dste Aol vidAlsto. ogt, A
A2] I E+= GHRSST (Global High Resolution SST) EFQI(ZH)9] ¢/dAt= S A 2ot

A
T AdEHAAA ol o2 A AR E AMstiAr & e ZE9 47o] Tasit
A&shA, 22T g9 ool A3HEQ NemoQcProg_ExtractAndProcessol] A&

o]
L gHe Aze A AtROl WA RHEolok gtk 9yAtae Ao LU BH A

app/ocn_ops_process_ghrsst/opt9] €48 71AQ2+=0 rose-app.confitd-S AMA5HE
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1. Qtof]l g A(INSUBDIR, INOBSFILE, OUTOBSFILE)S Al# Atgofl WA A& si&ct,
rose-app.confitd WS At =, rose-app-orcal025-${new type}.confO =2 Aoty df
o suite & ocndg_opsl,2_process_${new_type}_ghrsst7} & ojof sttt TJ2fA suite
AtAdo] Lsi=l ©ff ROSE_APP_OPT_CONF_KEYS = orca025-${new_type}o 2 A4/ st
rose-app.confifo] AL =t T3St suite 1AL variables-opsuite.rce] H4S 71429t
A suite-runtime-opsuite.rco|A] A 8LE]=0], variables-opsuite.rc®] set SATSSTS('g)
of AAtedS F7tefokettt. 22jil Z7bd At&9] biaso] Wit climatlogy oY
(gren.orca025.sstbias_clim_${BIAS_SATTYPE}.nc )R
${HOME}/ _data/critical/Nemo_inputs/vn3.1.0/0f] A32dsfoF
& AT d9ollA "0'c]7] miwofl, 719 bias climatologymtd2 ©5>5] HAlsto] ARt
o =t 2os AL ot Y99l global attribute®] SST_source©] H}FEA]
BIAS_SATTYPE# S ZAI7dsHiof sh=dl, ©l+= nco PF= ARESH] IHstA 70l 753t
o},

ncatted -0 -a SST_source,global,m,l, ${BIAS_SATTYPE}
bias_clim_sst_orca025175_${BIAS_SATTYPE}.nc

Ct. bias climatologyd)

o

ncatted O —a SST_source,global,m,1,34 qren.orca025.sstbias_clim_34.nc
J2]1 /bin/NemoScr_NEMOO| A BIAS_SATTYPESE A{st= Atg9] SATTYPEOC 2

o},

3

o

N
e

2 7t Q5. ol 4%, A
A2 J—Woﬂﬁ %ﬁﬂ *}30% Aol AEAIAHOE st Als Auu mdy So] ¥Hgd

dF= o5 AESU7Isol LA »HEE S shofof gt

5.3 Argo greylist gg|o|E
2, F% Zand Ats Fo] Argo AtRE FAM] F of, A WA DAL 35}

+ 20| greylists KﬂHOh Addolct. ol Atm AlF7HoA AT S S3YstEA O
A ]

_I

=4 xtes AL T S hofL AE% ojujgit}. FAIT Argo Ale AlE]
(GDAC: Global Data Assembly Center; ftp://ftp.ifremer.fr/ifremer/argo)oA+=
greylist (ar_greylist.txt)& A|&A 0= AHO|E stal T}, whefx|, ARG At =52
A2EME %7102 YoolEd Bast 9k @, GDACOIA AZsHe grey listoll:
28 =2 IH(NEMOQC)9] =S futst= 2l 50| AloQle 7hs/dol 27] W=



o, AE Hee B APl Aol ¥ Wast k. EF, 22(POTM), FR(PSAL), &
(PRES)?IO] AgAIget Wasol 512 Eatelo] i, @A) BAwe] mz Ialols
gejo] QA oot 0RE Yos|BE ST WA o]lo] afole Aol AbAlske Zlo| uha

A5ttt site/kma/x86/resources.rcof|A] ops_process suited]] sEst= environment

=

Z  argo_stlist_fileE Al4} greylisto 2 A 5|&Ct.

HAES QsiAs, maad gt =0z x2ad 4 9J= NEMOQCC stand alone
H A (/godaps/utils/nemoqc)S ©o]-8ctH AESE greylist Y-S DAIN Cj2 & 2]
o] BA}stil, SHEL/run_qc_profile.sh AIUEZS A x| ZEsto] AMgstH =t (qsub
run_qgc_profile.sh). o] o, o2l ¥tAQ}t o] AFHEY 9] s7dHS AANS HAGSIH =
o}, 2amd2 SHEL g Eao] A/dEil, Zik= WORK HaEdjo] Addtt. =2 1m
o= =l SIA] = greyliste] 24912 &EA|SH] WiZofl, siF=tRlS greylisto| Al AA|
sto, 3340 g QRIF WASHA] s 4%, YHEZ otfof] FAlsto] A&ttt Al
2, [AAAXor AHs8io] Agr]es A, =2 IatAoi  “ApplyArgoGreyList ends

normally” HJA]X]S &HolaF 2 9lt},

(Argo greylist HIAEES 93t run_qc_profile.sh AA)

$here= /godaps/utils/nemoqc/SHEL #SHEL O E2] QK]
$ArgoGreyListFile=" ” #E|AE &t greylist file §

=
s, g% Zzodoly AFUS Had 2w AR A9 AAY BHoIA PR
2 A% YREYCLE AU A ARyel MY dvl FA3| Wi ck ol 3

9 | vimatze] Aejet B0l Qb Y 2amUolM Hn Eojdg of. A
4% Wlel 2ol VHARE CAY B EMOS lbraryl EEE Wn elol2(bui
table}g o507 Herl, Mz Aag AFss AMlN Aag AN T 2L
Him Elo|2g A&t aF Hlolgo] AT s|YxtagaiAlade] WA A2 ¢
2 39 o2zt BAL AR

o1 3. EMOS lbrary® YHOIS & Ba%t SIck WY N2WAY WE EAATE
U AFBE 4 9t E CF2 WEoRE, A EMOS 2olusizg AlgvluoR R
CHERE dhA. ol Wm HlolRRS HAIA ASStE Wilel Slct

1)https://confluence.ecmwf.int/display/BUFR (2]¥9hojlA] bufr table C}&ZE
AN S ==
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https://confluence.ecmwf.int/display/BUFR

${HOME}/ _data/godaps/O0OBS/UTIL/EM0OS/4.0.7/GNU/share/libemos/tables 73 20j
o] 5.
3)0] =3t bufrdc_tables_wmo_v3%29] distinct.ksh-g& Als§

7

[e]
Hlink7} oF A2]H Sid =62 bufrtables® linke oA BERRAA 2 TA A AL
- #AJ(22.9.14.) bufr table 38 ¥|A AG0]E A=

5.5 ZAA= 284 2ol
AR HFAL RS AR | A FAIRL R O] A/ AL o= W2 AJTO] =
AFRAY AZH0B00UTC~0700UTC)o: HA AR RUEl™ AA8S o] 83 BUE
o] Wasith. RUE F olio] WAHAL T, WA AT LAl LBLAA At
AAAIR A2l 39l Y= RRE(glm_foamout, glm_marine, glu_foamout)7} A3 A]
FAIZHO6UTC) o]Xof /ndss/dss2/data/${id}/ARCV/MODL/GDPS/N128 TJ&l E2]o| Ay
Elo] I=Al &l & Fert Qo ok U2 4H¥AtE AHES {6l LATEALR S ARES)
Y AIAE AlRbol LATE Ate2t gl $2o tiste] ERLYAI®RES AR&stal @l
4, 25 &4 T9 00A]= LATEAL®R AlgA|7to] %o ERLYAt& S AREShaL QU
o8 AR AIZHO6UTC) Bt =7 Adol H3S 4%, ocnd_startFEl x4
3§ 5tolA share/cycle/${DATE}/globalo] YHRt&7} FHA 2 linkE A=A &l &
ocndg_bflux_foamout_bulk_ext, ocndg_bflux_marine_ext suiteS Aj438sHc}
ghof, pAlowusle] Qeixte AVAII]l A AAY A, AARtE AHe Brtet
olg]st A= A5t s ocnd_starte] AldRmbalol bin/os_start_ocn A3
u““a“hi% linkst= H2olA dateE -12 27Asto] AL A Z2omdg o

o]
S|

Floox _|>* rlr

=
5

Al

4R 4 9lot.
grof, AT SAlCIR RN AAtsts ARt AP, sH2 o4t BAPL A4d 7
H

9, SAlE L] ohe AuS(grib ZW)G o] &sto] AR A stolof gt

UeRFR(AAR, BEAER) olio] gibA] Helgh 5
EOo] AR AIZHFA(rn_rdt)E 1200 seco|A] 900 sec =
HdZArE 2 4% ST suite®] rose-app.conf o7HAl =il
configure i el e EavSkjifel o]yl y orca0259] He= namelistE
/_data/critical/Nemo_Inputs/vn3.1.0/0f A] 2-M0 ot 12 B ALl =0

A
_ =
gien.nemo.namelist.orca0259] rn_rdtS $ASH  EHi eorcal0259] He=

_7’|_



app/nemo_cice/rose-app.confS 4 sict,

5.7 IF Holg7t 423, H[ZY AsEo] ol LT FL¢

1.

AtrESH & U EHSE Fastsh= BFEAMHinner iteration)ofl A 7 TAIoA Al4Ho]
3ol wall-time F&et A AFGol Fa7F HOH, 7t U= #EARO] s
dummy file2 CciAlstel ANGITH OsHA A8E 4 ok wwe Eame &Y
ocndg_obs_prepro ©o]Zo]] AA=  share/cycle/${DATE}/qwen00.orca025.0bs_Procd
oM sid FFAIRE A|$-iL, dummy I} 2= o] Qo Az FAUY Ata
= ${obs_type}_0l.daym?.nc 9 & oddge X, dummy T LS
_data/obs_dummy ©]s}of Bstal QITt

ne,
tjo
b

2.

in-situ H|o]E{(surface)?l v]ZA o2 EAT 4L, matchup 7oA of2{7} LA
2 9T}, surface WEALR A2 S sttt F outpute] &0 AFFAQIX] &RlS WA
offofstch(ef  IMB). &5Fo] HIAGAY HL, HIEAR UdLFE A AlAbsthy

S
observation_cp, OBS_PROCESSE $Xx[A o 2 Kj43885) &t

5.8 failed/SIGUSR2 o8] TA]A] AR A]

job.errg =l WS o, o2f HANX|7} failed/SIGUSR27} E=HA] Aln
Ag A7Ee destA] £sto) o) SasiS 7hs/dol ok siE
A7 QU execution time limito] AA 2= o2t EAARES &+ 2
suite-runtime-opsuite.rc 5 Ao A2+ time limits w35 AAGHL & £33

o},

) é
lo]]]
=]

)
o
%
ON
o]l
A

_72_



B= A. Quick Start

gx|stn B4 EsHS
Ae 2xoz BAQ MAl 9§74 *Oﬂ ﬂroﬂ Ay wn w #ARN(2022.11), A
AR PRI R S AT SAG WAo] 2ATE, 9 ATYEe W 9ol So
557] 520 A AR BT gir}

1. 7§91 VMWARE(local) AX|S st & ANEH % 5

7] 25+ AlZd(remote) M
HEY S st

1.1 VMWARE A|®($HOME o]s})

- .bashrc

: VMWAREO9] fcm, rose, cyleZ7t AX] ZQ

# Block out interactive running section

# If not running interactively, don't do anything
##t#case $- in

#it# *i%) 1)
#Hit# *) return;;
##t#esac

. /opt/Modules/default/init/bash
module load fcm rose cylc xconv

- .metomi/rose.conf
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meta-path=~ /etc/rose-meta
[external]
rsync=rsync -a --exclude=.* --timeout=1800 --rsh="ssh -oBatchMode=yes
-oStrictHostKeyChecking=no'
ssh=ssh -oBatchMode=yes -oStrictHostKeyChecking=no
terminal=gnome-terminal
[rose-host-select]
default = hpch
group{hpc4} = ngateb ngate6 ngate7 ngate8
groupthpcbpre} = enter4 enter5 entert
groupthpch} = naru05 naru06 naru07 naru08 naru09 narulO narull narul2
group{HOST_XC40} = ngateb ngate6 ngate7 ngate8
group{fHOST _SD540} = naru05 naru06 naru07 naru08 naru09 narulO narull narul2
thresholdsthpc4} = fs:/var/tmp:75 fs:/tmp:75
thresholds{hpch} = fs:/var/tmp:75 fs:/tmp:75
[rose-mpi-launch]
launcher-list=mpiexec
launcher-fileopts.mpiexec=-file $ROSE_COMMAND _FILE
launcher-preopts.mpiexec=-n $NPROC -env OMP_NUM_THREADS $OMP_NUM_THREADS
[rose-suite-run]
root-dir{share/cycle}=naru*=$HOME/ _data ; share/cycle A A=
=maru*=$HOME/_data
=pmaru*=$HOME/ _data
=guru*x=$HOME/ _data
=pguru*=$HOME/_data
=duru*=$HOME/ _data
=pduru*=$HOME/_data
root-dir{fwork}=naru*=$HOME/ _scratch ; work dir A A=
=marux=$HOME/_scratch
=pmaru*=$HOME/_scratch
=guru*=$HOME/_scratch
=pguru*x=$HOME/_scratch
[rosie-db]
db.kmt = sqlite:////data/rosie/kmt-db.sqlite
repos.kmt=/data/svn/kmt
[rosie-browse]
icon-path-scheduler = /s4/home/nwpr/gum/TIS/cylc/images/icon.png
[rosie-id]
prefix-default = kmt
prefix-location.kmt=svn://trac.kma.go.kr/kmt
prefix-web.kmt=http://trac.kma.go.kr/trac/KMT _trac
prefix-ws.kmt=http://trac.kma.go.kr/rosie/kmt
prefix-location.u=svn://trac.kma.go.kr/u
prefix-web.u=http://trac.kma.go.kr/trac/roses-u_trac
prefix-ws.u=http://trac.kma.go.kr/rosie/u
[rosie-vc]
access-list-default=+
[rose-stem]
automatic-options=SITE=kma
[rosie-ws]
log-dir = /data/rosie/log - 74 -
port = 80




- .ssh/config

Host narux I[P
port 20022

Host *
port 22
ForwardX11 yes
ForwardX11Trusted yes

- .cyle/global.rc

[hosts]
[[localhost]]

copyable environment variables

[[narux]]

task communication method
[[gurux]]

task communication method
[[pgurux]]

task communication method
[[marux]]

task communication method
[[pmarux]]

task communication method

[communication]
method

[suite servers]

run ports

[suite host self-identification]
method
host

= FCM_VERSION, ROSE_VERSION

ssh

ssh

ssh

ssh

ssh

= http

= 43001 .. 43010

= hardwired

; 7091 local IP

1.2 537] A& A A=

- 9B AFrolN BE L T
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$ cd $HOME; svn co http://svn$A/svn/mdl/vm/hpcb/.startup
$ find .startup -mindepth 1 -maxdepth 1 -exec In -fs {} . \

1.3 local, 527] AR 7t EE¥
- ssh-keygen -t rsa ¥ oS E3SI .ssh/id_rsa.pub keyS AA (local, hpch)
- .ssh/authorized_key(local)d]] .ssh/id_rsa.pub(hpcb)?] keyS &2 7|
- .ssh/authorized_key(hpcb)o]| .ssh/id_rsa.pub(local)?] keyS 202 7|
- ssh® o password’} B Qglo] vf2 A&0] 7h55tA] &9l
(local->hpc, hpc->local)
2. localoflA19] kmt-ab408 roseg commitsto] 742t

$ cd $HOME/rose
$ rosie co kmt-ab408

3. kmt-ab408 A&
suserdS A5t oju] Aol o] Q= AY= ¥ Qlo] AlRs|re Hct

3.1 rose-suite.conf

A3AS e

local AHEAL Al (vmware)

local_user="${local id} remote AF&AF 74 (hpe)

remote_user="${hpc id}

3.2 opt/rose-suite-daily-kma-x86.conf

ARuS e

START_CYCLE="20210601T0000Z" AR dat

3.3 site/kma/x86/
L Oge] 2L AF rentd JlE 8 43

ey R LLES g
OSTIA_DATA_DIR = OSTIA
${HOME}/tids/NEMO_SHARE DATA K]
FlxSourceDir = Flux dayml,2
${HOME}/_data/FLUX/DAOU (windspeed) ] A]

resources.rc
eorca02b ZAX}
path_to_os = restart,obsbias,
${HOME}/_data/godaps._init/20210622T0000Z pcbhias & md
9|
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path_to_godaps =

orca025 restart

el 2|
${HOME}/_data/seed/godaps]l/restarts

(startdump)
KMA_INIT_CYCLE_DIR =

anc g 9Jx]

${HOME}/_data/godaps_init/20210622T0000Z

indir_raw_observations=
"${HOME}/_data/obs_raw_kma"

25 xta 94

argo_stlist_file=
"${HOME}/tids/NEMO_SHARE/ancil/ar_greylist_2018103
0_kma.txt"

argo greylist o

% 9%

NEMO_INPUTS =
${HOME}/_data/critical/Nemo_Inputs/vn3.1.0

nemo input
El o] =
(namelist, bias

ol ot

=

climatlogy <)

NEMO_EXECS =
${HOME}/Tl/nemovar/share/' +

module_mpi_suffix + '/bin

AL 9)A]

NEMO_GRIDS =
${HOME}/tids/NEMO_SHARE/interpolation_weights/orc

a02bext/ps4l.0

WAF grid oY
AA|

paths.rc
OPS_BUILD_DIR =
${HOME}/Tl/nemovar/share/" + Aaimol o] x|
module_mpi_suffix + '/bin
UMDIR = ${HOME}/TI/UM UM 3=
NCO_DIR =
. NCO f &z
${HOME}/Tl/common/nco/4.7.2/gnu/8.4.1/bin
GLOBAL_NWP_ARCHIVE_DIR =
_ GDAPS tJolH
/ndss/dss2/data/${id}/ARCV/MODL/GDPS/N128 o]
xjinja2 =¥HoZ &AM ( {%, set, %} L3
{% set CLASS_SERIAL = "normal_p@maru" %}
{% set CLASS_PARALLEL = "mormal@maru" %} queue @
classes.rc {% set CLASS_SUBNODE = "normal_p@maru" %} A A T A H

{% set CLASS_LARGE_MEM = "normal@maru" %}

4. XS £38Al(ocnd_first_time) = Q35F 0} FH]

resources.rco| s|Est= A 2o oA FH]




- path_to_os, path_to_godaps, KMA_INIT_CYCLE_DIR, FlxSourceDir
4.1 path_to_os (eorca025)
- A& eorca02b gridz A4bg ool glojA F=olA ‘2 Xtg ARG
4.1.1 obsbias, pcbias (${path_to_os}/DAYM2_G025)
- obsbias: SST_${TYPE}_OBIAS.nc
- pcbias: NPROC x JPROC(59471)7f2F ZAHY rebuildste] pcbias.nc T 75
4.1.2 background (${path_to_os}/DAYM2_G025)
- restart: o] 5947§o]H Y rebuildsto] restart.nc
- restart_iceberg: mtdo| 59470 AU} rebuildsto] restart_icebergs.nc
4.1.3 results (${path_to_os}/DAYM1_G025)
- mersea.grid_T.nc:
J=2AtE prodm_op_gl.gridT_20210601_00.-12.ncS oAd™H HH
4.2 FlxSource (FlxSourceDir)
- ARG AR D-2, D-19] Flux g]o]E(windspeed)S A (eorcal2b)
ex) daily_sbc.orca025ext/windspd_T_1h_y2021m06d21.nc
- GDAPS data(D-571x])S &8|st1 D-2, D-1 E#% =2 ocnd_start -> AAXtw A
A 2](OCND_FLUX_PROCESS)qt 438sto] A 75
4.3 anc ot (KMA_INIT_CYCLE_DIR)
- ${HOME}/Document/nemovar_init_files/run/setup.nml
namelist 2% (nemo_restart_dir, workdir, tmpdir, nco_dir <)
- script/cr_ancil.pyS 1sf2 A ASH (Documents/run_cr_ancil.py)
- _scratch/nemovar_init_files/of run.out, run.err A4, tmpo] output’§Ad
5. GDAPS, #&Atw gy

- 285U AL 5= EAS] GDAPS, WEXT® &Y (resources.rcfl dir 4= AA)

6. rose suite-run F=go]2 kmt-ab408 433
S GH 2o o] 2 RE = A HolE S 2l 35| OZo] GDAPS, #EXt&TE 3l

om k.

GODAPSZ= LOCAL, HPC o] Aol &of aliw]r] mizol 2X|S #siAl, HA 7H
QI VMWARES AZX|sti 113 &2 AgS <tet. $SHOMEO|sto 2t mpd S 47 3 A

sfloFgtct. VMWAREO] = fcm, rose, cylc7t X% ojo} it

0
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B A.2. ZQ3F module files == (LOCAL)

${id}@ubuntu:~$ module list
Currently Loaded Modulefiles:
1) fcm/2019.09.0 2) rose/2019.01.2  3) cyle/7.9.1 4) xconv/1.94

AHAEE 557] APHPC)AM = 1.29F o] startupg svng =l BASHe 1 T
glo
o=

& 2 & AR ol gdgol BRI ssh-keygen -t rsa I

Hol= Eof A#7l .ssh/id_rsa.pub mAQtof keyW8&S d¥t® .ssh/authorized_keyoj
2ojdow =t 12]1 sshE & A4S sto] password 2iglo] A&o] g]=x] &9l
g gt

Mgo]l 2 &, LOCALOJA ${HOME}/rose T E2]ofA] kmt-ab4083 commits}o]
7142t kmt-ab4085 7HQl A Al H7ES Skt A1 kmt-ab4082 o2
configure T40] include® o] Ql7|diwof B Rof T2} i configure oA Arop 27
2 offofsttk(3. i) WAl rose-suite.conf  mUOAl  userdS  HHYFIL
/opt/rose-suite-daily-kma-x86.conf mdoA START_CYCLES £As5t A|APIA=S
Aottt 12jal 3.35 Aalsto] gAEe] 42 Attt

A& 48 Aloli= ocnd_first_time suiteo] #S¥E 0 ojo] Bt mU-F0] Ql=t| test
382 9ol olo] U= Atmo] GHE 5] testshs Ak WHOITH3.3 FR). tE E

= #siM= 4o U2 Holg S FH|sliof sh=t path_to_ose eorca02b At
o] mtdoltf 2= A4t AtETE Yol G=AtRES ARESHIT 4.14f o] g ER] L2
= path_to_os/DAYM?2_G025/obsbias, pcbias, background®}
path_to_os/DAYM1_G025/results A g2 A S ojd S d=
DAYM1_G025/results= J=2At& prodm_op_gl.gridT_20210601_00.-12.ncS oUH ¥
st ARE3Sttt path_to_godapso] sidsl= UL orcal025 grid restart orolh]
GODAPSI10A] AAtE] 11 Q] startdump ZTE 71X QA AFE-SHYICEH FlxSource Ho]H
X eorca025 grid9] flux(windspeed) gJo]E o]l £38dxt D-2, D-19] g|o|g7} HQ s}
D ZEO94y odue daily_sbc.orca025ext/windspd_T_1h_y2021m06d21.ncxt ZF

SAx2 Ut=rh opx|2to 2 gnceitdo] QS| eorcal02b grid9] restartmtd oz AH
sttt 4.490] Uel9l5=o] A2 namelistS $A5t1l Documents/run_cr.ancil.py=
5h=  script/cr_ancilpys A AlEett. I8 ABAHE outputs
KMA_INIT_CYCLE_DIR 7 20| doj&c}.

L Qst golE7F % FH] EHTH local®] rose/kmt-ab408 THMEZ]O|A] rose

suite-run o] A& o7 AlSHsHY cylceRoA] suites29] ZUYEHo] =35ttt state=

> ox rlo 0

ol
o
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Y% waiting - submitted - running - failed, succeeded© 2 AtEj7} ®HstH ST
suite9] job.err, job.outs &Qlo| v}z 7}=35tc}. ESF AAC] $~A]= graph-opsuite.rc

oAl AgSHZD RIS A& ARAL, TOOS sh20c vHe 2¥sh taskS Saich.

ro

22 B. 71471 7WMO) A2 ntd B A

WMOIA = At&o] FEIE UEWE 2AE ® By #Zo] Tiat T2 &5 Uehdt
B B.20o] @t2W T1& 227}X|9] £&571 £xjjsict.

T1 T2 Al A2 ii CCCC YYGGgg (BBB)

B B.1. Configuration of data type Al

T1 | T2 | Al Data type TAC correspondence
I @) B Buoy observations BUOY

I @) I Sea ice

I @) P Sub-surface profiling floats TESAC

I O R Sea surface observations TRACKOB

I @) S Sea surface and below soundings BATHY, TESAC

I @) T Sea surface temperature

I o W Sea surface waves WAVEOB

I @) X Other sea environmetal

I @) z Deep ocean tsunameter

o] ¥ BUFR Z=2mtd] Atg& T1o] 191 7492 'IOP'¢t 'IOB’, '10S7F &3tct. Ze]u MF A}
H(message)?] 7ZZ20o]= Tlo] SQl ‘Surafce data’o] &3t Tl1o] SQ 7%

Table 3.113} Zto] 217}x|7} &xisto} o] & T27F 09l &fok Al2e} T27h S9l Algrol
Arrs LSAsH & YH=  ZH2F FM-63(BATHY), FM-64(TESAC)x}t
FM-18(DRIFTER)®] 7152 EAMslo] ma J8lo] ALatA
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# B.2. Data type designator T1 Matrix Table.

—
—

Data type

Analyses
Addressed messages
Climatic data
Grid point information (GRID)
Satellite imagery
Forecasts

Grid point information (GRID)

T Q T m g QO w >

Grid point information (GRIB)
Observational data (binary coded) - BUFR

]

Forecast information (binary coded) - BUFR
CREX
Notices
Oceanographic information (GRIB)
Pictorial information (Binary coded)
Pictorial information regional (Binary coded)
Surface data
Satellite data
Upper-air data
National data
Warnings

GRID regional use

C X =< CcHn O v o =Z2 xR —

GRIB regional use

TetA 2 agolA fAst Ake 371X19] BUFR Atgel 37FA19] A7 Atm2M 1AIZE
7tA0] ARGO =2 EQ} TESAC, 721 BATHY At&rt mahe GTS SO A2 147t 7
#o] AF ¥o] Atzsp mFE GTS SS Atzolth. GTS SO& S(Surface data)
O(Oceanographic data)?] °Fxt=2, BATHY, TESAC, TRACKOB A&7} Z:st=lty, T2]a1
S(Surface data) S(Drifting buoy reports)e] <9FX}2, Drifter At27} Zt=EICE o] AF
AtESe 71E9] BUFRU NetCDFt:= CF2 ascii PAloln}, A2 xtzof ojst mg J21e
Aol 2474o] Afgo tigt & 24 +3¥sdet. GTS SS= 'FM 18-XII BUOY 9] &
£ 21, GTS SO+ 'FM 63-XI Ext. BATHY', 'FM 64-XI Ext. TESAC'9] {12 & T2
o},
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H B.3. Data type designator T2 (when T1 = S)

T2 Data type Code form (name)

A Aviation routine reports FM 15 (METAR)

B Radar reports (Part A) FM 20 (RADOB)

C Radar reports (Part B) FM 20 (RADOB)

D Radar reports (Part A&B) FM 20 (RADOB)

E Seismic data * (SEISMIC)

F Atmospheric reports FM 81 (SFAZI), (l;ll\:/IAE%%)(SFLOC), FM 83
G Radiological data report FM 22 (RADREP)

[ Intermediate synoptic hour FM 12 (SYNOP), FM 13 (SHIP)
M Main synoptic hour FM 12 (SYNOP), FM 13 (SHIP)
N | Non-standard synoptic hour FM 12 (SYNOP), FM 13 (SHIP)
0] Oceanographic data FM 63 (}%\j/}T(gY()Tgxc}géé;r ESAC),
p Special alyelg’gl?tr; weather FM 16 (SPECI)

R Hydrological (river) reports FM 67 (HYDRA)

S Drifting buoy reports FM 18 (DRIFTER)

T Sea ice TEXT

U Snow depth TEXT

\Y% Lake ice TEXT

w Wave information FM 65 (WAVEOB)

X Miscellaneous TEXT

Y Seismic waveform data

7 Sea-level data and

deep-ocean tsunami data
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£ B4 BEAE MY YUY U 97

Observation | Measurement sholm EgAE8A Y
Type (platform etc) =° s #1A
GTSH#SO_$date
= DATA/GTS/JUN
_ GTS#SS_$date / [GTS!
Profile 2777_I0P?_Sdate.bfr
/[DATA/GTS/BUFR
7?77_10S?_$date.bfr
[DATA/GTS/JUN
in-situ SST 777?7_10B?_$date.bfr
77??_10S?_$date.bfr
7277_IOR?_Sdate.brr [DATA/GTS/BUFR
77??_10T?_$date.bfr
METOP $date*-AVHHR_SST_METOP_B-*.nc /DATAS/GHRSST/METOP
. *_ _ - 1
Satellite AMSR -2 $date*-REMSS L2P_GP£RSST SSTsubski /DATAS/GHRSST/AMSR2
SST n-AMSR2-*.nc
$date*-STAR-L3U_GHRSST-SSTsubskin
VIRS “VIRS. NPP_ACSPO. * nc /DATAS/GHRSST/VIIRS
Altika nrt_global_al_phy_I3_$date_??7?????.nc | /[DATA/OCN/PHY/AL
SLA
Sentinel-3A nrt_global_s3a_phy_l3_$date_?777????.nc | DATA/OCN/PHY/S3A
Sea | Sentinel-3B nrt_global_s3b_phy_I3_$date_??7??????.nc | DATA/OCN/PHY/S3B
ea Ice
Conc. OSI-SAF ) )
ice_conc_n(s)h_polstere-100_multi_$date.nc | /DATA/SAT/OCN/ICE
(SSMIS)
- -
HE C #EAe gy
Profile
Bufr A}=&
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BUFRE AAZIA7I 7014 BHelste ol MiElole] g4l ARz RAfe 7|yroz 9132
fuste 714 2eg dFS] sl ARERo, TRt R A7 BANRE FEA

oz mdstr] {5l Hols=

ARSIEE HAAIE 9t BUFR Message= Octet(=8 bits)l

Dol olAlnl, Ygol met A [0-5]9) 6702 THECE 2 AN R g RokE

C.1).

# C.1. Information of sections for BUFR Ul X} g

Seeion Name Contents
number
0 indicator “BUFR" (o}A7] E—K} =3t CCITT International
section Alphabet No.5 2 31%) % BUFR W7, tA|x]e] Zo] =zt
1 identification | A4 Zojet A HA]A] &9l
0 optional Aol 7lo] @ dlolgl x|2] MEo] o5] 2H AFRS o5t =
section 7t F=oll EHEJ g9l
. Mol Zo] o clole] Mol stel AR, clole] steneje)
3 ata | A dole 9& mAL A dlol aAol FAW 482 A
description | o511 ujet cjojeje] 4%, clole] Zelae] 22 Aol
4 data section | AAMQ] Zo] W Al W= fo|H (Binary Format)
5 end section T
(CCITT International Alphabet No. b2 3Y)

= 7 A dojele] o

Che(® C.2~7)} 7t

@ Section 0 - Indicator Section

B C.2 Section "0" of BUFR table.

Octet No.

Contents

1-4 BUFR four letters in CCITT International Alphabet No.5

5-7 Total length of Bufr message in bytes

8 Bufr Edition number (currently 4)

® Section 1 - Identification Section

1) Byte= CPUO|| m}a} 8bits o]AFY

2 9loog Qctetog L&
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B C.3 Section "1" of BUFR table.

Octet No. Contents
1-3 Length of section 1
4 Bufr master table
(zero if standard WMO FM 94-IX BUFR tables are used)
5-6 Identification of originating/generating centre
7-8 Identification of originating/generating sub-centre
9 Update sequence number (zero for original BUFR messages:

incremented by one for updates)

Bit 1 = O No optional section
10 Bit 1 = 1 Optional section follows
Bit 2-8 Set to zero ( reserved)

11 Data Category (Table A)

12 International data sub-category

13 Local sub-category

14 Version number of master table used

(currently 12 for WMO FM 94-IX Ext. BUFR tables)

15 Version number of local tables used to augment the master table in use
16-17 Year(4 digits)

18 Month

19 Day

20 Hour

21 Minute

22 Second

23~ Reserved for local use by ADP centres

® Section 2 - Optional Section
# C.4 Section "2" of BUFR table.

Octet No. Contents
1-3 Length of section in bytes
4 Set to zero (reserved)
5- reserved for local use by ADP centres

@ Section 3 - Data Description Section
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B C.5 Section "3" of BUFR table.

Octet No. Contents
1-3 Length of section
4 set to zero (reserved)
5-6 Number of data subsets
Bit 1 = 1 Observed data
Bit 1 = 0 Other data
7 Bit 2 = 1 Compressed data
Bit 2 = 0 Non compressed data
Bits 3-8 set to zero ( reserved)
A collection of element descriptors, replication descriptors, operator
8- descriptors and sequence descriptors, which define the form and

contents of individual data elements comprising one data subset in
the data section.

(® Section 4 - Data Section
. C.6 Section "4" of BUFR table.

Octet No. Contents
1-3 Length of section in bytes
4 set to zero (reserved)
5- Binary data as defined by sequence descriptors

® Section 5 - End Section

B C.7 Section "5" of BUFR table.

Octet No. Contents
1-4 "7777" (coded according to the CCITTIA No 5)
BUFR dJo]g|9] 1xQ} 7+ Hlo]Eof w2t NEMOQCY] A= Atz A9l NetCDF Zuio
2 Wgstth 2AE 99 BEARE Y B ndz nE el AYSEs A

sstgirt. obefo] & C.8
st ol4tel 5k9) HlojE|(Subset)e ZHett.

BUFR+

< Argo Float #&EATRS] ME AL E AT
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B C.8 Example of BURF format with Argo Float data(first Subset).

No. MSG VALUE DESCRIPTION
WMO MARINE OBSERVING PLATFORM
1 1087 6901949.00000
EXTENDED IDENTIFIER
OBSERVING PLATFORM MANUFACTURER'S
2 1085 APEX-SBE 3548
MODEL
OBSERVING PLATFORM MANUFACTURER'S
3 1086 APEX-SBE 3548
SERIAL NUMBER
4 2036 2.00000 BUOY TYPE
DATA COLLECTION AND/OR LOCATION
5 2148 1.00000
SYSTEM
6 2149 26.00000 TYPE OF DATA BUQOY
7 22055 114.00000 FLOAT CYCLE NUMBER
8 22056 0.00000 DIRECTION OF PROFILE
INSTRUMENT TYPE FOR WATER
9 22067 846.00000
TEMPERATURE PROFILE MEASUREMENT
10 4001 2014.00000 YEAR
11 4002 2.00000 MONTH
12 4003 24.00000 DAY
13 4004 1.00000 HOUR
14 4005 15.00000 MINUTE
15 5001 34.71900 LATITUDE (HIGH ACCURACY)
16 6001 155.32900 LONGITUDE (HIGH ACCURACY)
17 8080 20.00000 QUALIFIER FOR GTSPP QUALITY FLAG
18 33050 1.00000 GLOBAL GTSPP QUALITY FLAG
EXTENDED DELAYED DESCRIPTOR
19 31002 115.00000
REPLICATION FACTOR
20 7065 42000.00000 WATER PRESSURE
21 8080 10.00000 QUALIFIER FOR GTSPP QUALITY FLAG
22 33050 1.00000 GLOBAL GTSPP QUALITY FLAG
23 22045 285.54900 SEA/WATER TEMPERATURE
24 8080 11.00000 QUALIFIER FOR GTSPP QUALITY FLAG
25 33050 1.00000 GLOBAL GTSPP QUALITY FLAG
26 22064 34.47700 SALINITY
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No. MSG VALUE DESCRIPTION
277 8080 12.00000 QUALIFIER FOR GTSPP QUALITY FLAG
28 33050 1.00000 GLOBAL GTSPP QUALITY FLAG
No0.20~289] 115¥H ¥i=
dlole] FA WAL 9Is) UEAIRe} NetCDF EW| 2 WSS vl@stgich. NEMOQC
o] mzu}d W=EAtgo] A e}t BUFR At&C] Matching table2 ® C.90] Hox=

3 C.9 The example of matching table to Argo file format for NEMOQC.

BUFR Argo file for NEMOQC (NetCDF)
MSG Description Type Name Description Dimension
2036 Ho| 55 character DATA_TYPE ARGZZ_%WETQC;;DEQ [STRING16]
- - character REFERENCE_DATE_TIME Eeles %Tfoi?gm e [DATE_TIME]
=2
- - character PROJECT_NAME ZZAETY [N_PROF,STRING64]
- - character STATION_PARAMETERS ARE7FSEE A-RIAT =5 [N_PROF,N_PARAM,STRING4]
1087 ZWE ARt character PLATFORM_NUMBER float TE-S I35t AlERL [N_PROF,STRINGS]
22055 CYCLE NUMBER integer CYCLE_NUMBER float cycle number [N_PROF]
AARE AEA|2] lolg
- - character DATA_MODE £ Aol ﬂ;J i —— [N_PROF]
22067 717 25 character WMO_INST_TYPE 717] &5 AlER} [N_PROF,STRING4]
4001 d [N_PROF]
G ¢ 2192 ARHUTO)
4003 a double JULD (1950 14 19 AIA E-A]
4004 Al 00A] 00 0% & °|%)
4005 2
5001 e (1Y) double LATITUDE 5 9RO A= [N_PROF]
6001 A (1Y) double LONGITUDE W= QRO A [N_PROF]
7065 29 double DEPH i [N_PROF ,N_LEVELS]
- - double DEPH_ADJUSTED PRk o] [N_PROF,N_LEVELS]
- - double DEPH_ADJUSTED_ERROR Y Q&b [N_PROF,N_LEVELS]
8080 g8 double PSAL Ae (psu) [N_PROF ,N_LEVELS]
- - double PSAL_ADJUSTED g g8 [N_PROF,N_LEVELS]
33050 0N double TEMP 2 (degree_celsius) [N_PROF ,N_LEVELS]
- - double TEMP_ADJUSTED Ay % [N_PROF ,N_LEVELS]
- - character PRES_ADJUSTED_QC 49| QC flag [N_PROF,N_LEVELS]
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BUFR Argo file for NEMOQC (NetCDF)
MSG Description Type Name Description Dimension
- - character PSAL_ADJUSTED_QC Fe9] QC flag [N_PROF,N_LEVELS]
- - character TEMP_ADJUSTED_QC 259 (C flag [N_PROF,N_LEVELS]

TESAC (FM 64-XI Ext. TESAC from GTS#SO)
FM 64-XI Ext. TESAC ¥Ef2] GTS SO At=mi: 57§9] Sectiono2 FAEo| Qlct. &
C.10%= 7} Section ¥2 7|29 xt2So] AHS LR,

2 o=

3 C.10 Code form for the FM-64 TESAC message.

Section Contents
1 Identification, time and position data for each platform
2 Temperatures, salinities at selected depth
3 Current at selected depth (optional)
4 Total water depth (optional)
5 Ship's call sign or station identification group

Section 0] m2ujlo] ool e, UST AR YR TEY LS WY FRI} /|5
=T 72]1 Section 20| TEE A9 2= A& o] 7|SEHO Section 30 o
=5 pA HZ 55 o] 7|2E| 0, Section 49]= = Total water depth Zto] 7|== .

OFR]E} Section 50l= A¥e] & ARRlolu ¥ AES #2284 Ae X590l 7154
1

5

A, %o et Section 31f Section 4+ Aj=fd £ it =7 AetEo = 2=
dE naaotd IAEXFES 2E517] Yol Section 13 Section 2, Section 59 AHE
AL Wt T2 IS ARt
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FM 64-XI Ext. TESAC

CODE FORM:

Temperature, salinity and current report from a sea station

SECTION 1 MMM, YYMMJ GGgg/ QL L.L.L.L; Lol Ll LL, (i ddif) (4s,TTT)
SECTION 2 888Kk, LdulxXgXg  2ZgZpZpZg 3TTgTgTg 45450505,
225ZnZnZy  3TpTnlnTy 45,5,54Sn (00000)
SECTION 3 {Eﬁk6k4k3 220102020 dadoCQCQCO
224242474 dydyCyC4Cy
225102402, AndnCnCnCn)
SECTION 4 (55555 124242 423)
BB
SECTION & or
99999 A;b,nnong
a3 C.1 Code form for the FM-64 TESAC message.
a3 Cl1E FANY B2 2c9) PelS 2 Section W2 Uehdch ool AF gsol

579] Section & &

. GG= A|7F geg= B2

29| 749 21105 1522/"2 UERE 4 Qlct,

Q.

f?g‘fr‘; Latitude
1 North
3 South
5 South
7 North

WG ol A =
Section 19] "YYMMJ GGgg/"olA] YY= <,

Section 11} Section 2, Section 52 9l wWHgtshc}
MME& %, = 1_5—4 D]»;(]D]- o]— 7;],‘?4.2 L]‘E}LH
£o0], 2015 10¥ 219 15A] 2280 T=H A}

o 2& AR UTCE A4t

Epdict. o) 2

Quadrant of the globe

Q=7 N Q=1
Longitude -
L
East 'E
East Equator €
5 E
West %
West E
Q;=5 S Q,=3

a2 C.2 Quadrant of the globe in code table 3333.

J2]1 Qecx=

QAILEALEHN 17 .20 o] REE o] ALgHC}

of FRAL 4T 12
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Uzl HEOIE 71502 A& 09 A 7|50% 553 A% 1o|n B%w dmoz A
£ 0] 47198 LB 9= (LalLalLalala)?t 74 =(LoLoLoLolLolLo)E WSS & - A=
L SUsHA 1/1000 TS AFERITH Tk TRADE 30]ut 591 A9 glmo] BeE =
wat 9, Aro] A9E oK TEADE 5 79 A9 BEe e wsk,
ol =°l, "124100 08440079] -+ Qc7t 10]7] WiZol S& FHof sigent. whefA

Qlw = 241000 0.00012 I3 24.1°No] =11, &= 0844000 0.00012 F3l 84.4°E7}
g},

Section 20AM: TES Q5| AFRE 7|7] ¥Hj(Instrument type, IXIXIX)Q} 2
meter, z0z0z0z0)1} 2=(in degC, TOTOTOT0), ¥+(in PSU, S0S0S0S0) Zt=o0]
of. 7 Wgole WA ERES PREY 4 At indewl HRISIH 440 Ao
3, 2213 @RS 49] index® JHAIC 1oL 1%E AT L5, AE B B
71ZE0] 7] wiZoll, 2449 scale factors FUsHA 0.012 AEIItt I
“20002 32441 4350172 2 mo] LAloA TEE 24.41 °CoF 35.01 PSU9| 2 =9
olujgict. grof A& el 4% AT FEY / B /7' 71SEH.

>~
=3

14

ad

uju "> »
e o N
jn

o8
)
jo

d
s

BATHY (FM 63-XI Ext. BATHY from GTS#SO)
FM 63-XI Ext. BATHY &Ej9] GTS#SO Atg= 4719] SectionC =z FAEo 9t} =
C.112 Section ¥z 7|25 xtaSo] AWe UehAr}

37 C.11 Code form for the FM-63 BATHY message.

. Symbolic
Section | Contents
figure group

! Identification and position data. Wind and air temperature

(optional).
9 3388 Type of instrumentation and temperatures at either
significant or selected depths.
3 66666 Total water depth and surface current (optional).
4 ) Ship's call sign or station identification group Albwnbnbnb
or 99999

Section 10+ At&9] Y=o} F=, HFH AKF JHe} 742of w2t upgyt 7] FH7}
712"t J2]1 Section 20|= #IEFH A0 2% FEEo] 7]SE 4, Section 39+ 7
Lo @2t Total water depth®t surface current Z¥o] 7]S%c}. OpX|ato 2 Section 49=
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Mute] 5% ARQl(CallSign)ol Lt 5 A PRY 4 9k 18%o] 1=, Section 1

o ulgu 712 AEet Section 3& 9ol wel P 4 ok B mIloAL

BATHYS| 2= Zzufd 2% ARSS 5% Afoz HIsHes] Weol Sectionlwt
o}

s &
Section?2, Section 49] JHEE HAlo 2 HelSIE = MHAolY

FM 63-XI Ext. BATHY Report of bathythermal observation

CODE FORM:

SECTION1  MMMM,  YYMMJ  GGgg/ Qelalalalala  Lolololololo  (iuddff) (48,TTT)

SECTION2 8888k IxIxIxXrXR zozoToToTo 212 T4 T4T; N ZnZnTnTnTn
999zz 2121T1T1 Ty e ZnZnTnlnln
(00000)

SECTION 3 (66666 (1ZaZ4Z3Za)  (ksDeDeVeVe))

or

SECTICN 4 {D....D
99999 AtbwNpNpny

3 C.3 Code form for the FM-63 BATHY message.

C.32 Section Bz AAMR A7 JEIS YUEPACH oA g Sixo] 2
Ad 5 AA 13f 2, 45 30 R HeEth Section 19] "YYMMJ GGgg/"ollA YY
MM2 4, J& A=9] opx|% o A5 YEtil, GG& 7\]7} geT w= UEHACH o=
o], 2015 10¥ 21 15A] 22&0] &&HH At=o] 49 "21105 1522/"=2 yepd &

of. ©, BE AR UTCZ Ao Z22]3 Qee HKHLTK}E’H FM-649] A&t

GE
rlr O
(,O
1

) ruln u

e

om
ne

ot

oheog Al 2004 TES Yol AFSE 717] FHl(Instrument type, IXIXIX)e} 44
(in meter, z0z0)1}t iE(in degC, TOTOTO) ZtEo] 7|2t FM-639] 7o 2Algp oo
o] =0l ofH W0l UKo gt 12 4 Q= JAYAoIEZE EANSHA] ko e
olx]o] wet 2Aut L2 1uFA Qlojol slch T2]u 7]EE 2Alp en ZFEC n

HA 2

o
=
T

J4(integer)2 7125 0] Q7] wi&o] ZZto] scale factors zfzb 1.01} 0.12 A &3t

-1 0

S Ye HWEUe Aart 2Rk o)l mieo] 4ol 100 m FeE Z %‘#%

“999zz"0o] EX|5HA Htt. olE Eof, “89231 99901 0320172 89 mo] fAlofA WEH 23.1
'Cot 103 mo] 24N BEH 20.1 °C S Uitk Brop AE el AL 2A} Fehel
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T EE /)R 71SE
BUOY (FM 18-XII BUOY from GTS#SS)
"FM 18-XII BUOY" &E}S] GTS SS At®E& 67H9] Sectiono@ A& o] 9t & C.12&

Section & 7|28 x50 A4S LehAct,

3 C.12 Code form for the FM-18 BUOY message.

Section Contents

Section 0 Identification, time and position data

Section 1 Meteorological and other non-marine data
Section 2 Surface marine data

Section 3 Temperatures, salinities and current at selected depths
Section 4 Information on engineering -

Section 5 Data for national use

Section 0ol mzujelo] 9lme} v, ASE A7 Huet TEY} 2L vlet Fuot /]S

¥]3, Section lojl& a9 Ak27} ohd 7|4t @& Ah27} =P J2]3 Section 20

sloF =0 AFESo] 7|25 1 Section 30 W& ¢

Section 49} 50] Ulg-& Aelgirt. £ m2aRiolAlt Section 02] Frtel ixAHwet
o o

Section 3¢ 2413 ¥R, £& FUSL YT WHSH: T2 1AL WA
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FM 18-XIl BUOY Report of a buoy observation

CODE FORM:

SEGTION 0 MMMM,  Ab,nyngng YYMMJ GGagi,  Qqlalalalals
Lobobolololo  (6QQQ/)

25, TyTy4Ty
SECTION 1 (1110404 oddff 15, TTT or 3PPPPg
29UUU
4PPPP 5appp)
SECTION 2 (222Q4Q, 05, Ty T Ty 1PywaPuwabwalwa 20P,,2PyaPuwa 21H 2 Hy aHwa)
SECTION 3 (333Q44Q4  (8887Kk, 22020242 3Ty ToToTo 45,5,5,5,
22,7,2,Z, 3T, T T, 48,5,5,3,)
(66kg9ky  2zozgZpZg dodgCoCqCo
2z,2,2,2, d,dc.ccp
L FCWE R O O 10 T T T T
SECTION 4 (444 (100,004 Qs (2040, Q4Qy4)4 or
(YYMMJ GGgg/)

(3ZnZndnZn AZZoZcLo) (SBBXX,)
(6ARALARAY) (TVeVgdgdg) (BVVVV) (9/Z4Z4Z4))

SECTION 5 (555 Groups 1o be developed nationally)

33 C.4 Code form for the FM-18 BUOY message

a7 C4e PAIMY AE R0 PEIS Section WE UERATE 2 W] ofgt 1AL
FM-64] A 2ol4 A8 FAT $UsH] o] BTk L= Yold AT EAR
of 9l RHe optional THERA 7ol wret AFY 4 91eg ojuith. 2] o]
g% meo

3t PHEo] 1, '666k69k3' = ShFO] Wi WA J|=Soch wepy B maz 1o
Tob 4B memo) g BEARES weistyc

)

a o

il L

MeT Ze] FM-189) A4 32 2719 mhEV EAIC). '8887k2': 2=o}
ol

=
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in-situ SST

BURF Format

dlad 2= WE AtgE FESP] sl "IOB(Fo] W& Atw)’,
2ANZEMRR), IOTEI2H &5 AF2)'2 Byt o2

“I0S(sij = T =
sfa™ W= AFR(I0S)9] AL ® C.13 ~ 149 7

EAt=(I0B)2F

al
=

B C.13 Example of BURF(T1T2A1 = "[OB", first Subset).

No. MSG VALUE DESCRIPTION
1 1011 JDSS | SHIP OR MOBILE LAND STATION IDENTIFIER
2 31001 5| DELAYED DESCRIPTOR REPLICATION FACTOR
3 4001 2014 | YEAR
4 4002 12 | MONTH
5 4003 4 | DAY
6 4004 4 | HOUR
7 4005 1 | MINUTE
8 5001 13.9 | LATITUDE (HIGH ACCURACY)
9 6001 135.07 | LONGITUDE (HIGH ACCURACY)
10 4080 0 | AVERAGING PERIOD FOR FOLLOWING VALUE
11 22049 302.35 | SEA SURFACE TEMPERATURE
12 4080 9 | AVERAGING PERIOD FOR FOLLOWING VALUE
13 22059 wkkkkrkrkxkxk | SEA SURFACE SALINITY
14 4080 1 | AVERAGING PERIOD FOR FOLLOWING VALUE
15 22005 60 | DIRECTION OF SEA SURFACE CURRENT
16 2042 ! INDICATOR FOR SEA SURFACE CURRENT
SPEED
17 22032 0.21 | SPEED OF SEA SURFACE CURRENT
18 2049 e INDICATOR FOR SEA SURFACE CURRENT
SPEED
19 4080 *xkkrkrkxkxkxk | AVERAGING PERIOD FOR FOLLOWING VALUE
5 340 ™2t No. 3-19 17t HFE

B C.14 Same as Table 3.24 but for T1T2A1 = "I0OS".

No.

MSG

VALUE

DESCRIPTION

1087

%k 3k %k 3k % >k k %k >k % %k %k % %

WMO MARINE OBSERVING PLATFORM
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No. | MSG VALUE DESCRIPTION
EXTENDED IDENTIFIER

) 085 1100000000 I?AZSDEERLVING PLATFORM MANUFACTURER'S
OBSERVING PLATFORM MANUFACTURER'S

3 1086 /1117711111777 SERIAL NUMBER

4 2036 sk kxxkkkxxkkxx | BUOY TYPE

s | us erererr.... | DATA"COLLECTION  AND/OR  LOCATION
SYSTEM

6 | 2149 sxxxxxxxxxxxxx | TYPE OF DATA BUOY

7 | 22055 | sxxxxxxxxxxxxx | FLOAT CYCLE NUMBER

8 | 22056 | sxxxxxxxxxxxxx | DIRECTION OF PROFILE

o | 22067 650 | INSTRUMENT TYPE FOR WATER TEMPERATURE
PROFILE MEASUREMENT

10 | 4001 2014 | YEAR

11 | 4002 12 | MONTH

12 | 4003 4 | DAY

13 | 4004 23 | HOUR

14 | 4005 24 | MINUTE

15 | 5001 38.68 | LATITUDE (HIGH ACCURACY)

16 | 6001 135.5 | LONGITUDE (HIGH ACCURACY)

17 | 8080 sxxxxxxxxxxxxx | QUALIFIER FOR GTSPP QUALITY FLAG

18 | 33050 | sxxxxxxxxxxxxx | GLOBAL GTSPP QUALITY FLAG

10 | 31002 14 | EXTENDED DELAYED DESCRIPTOR
REPLICATION FACTOR

20 | 7065 sxxxxxxxxxxrxx | WATER PRESSURE

21 | 8080 sxxxxxxxxxxxxx | QUALIFIER FOR GTSPP QUALITY FLAG

22 | 33050 | sxxxxxxxxxxxxx | GLOBAL GTSPP QUALITY FLAG

23 | 22045 291.23 | SEA/WATER TEMPERATURE

24 | 8080 sxxxxxxxxxxxxx | QUALIFIER FOR GTSPP QUALITY FLAG

25 | 33050 | sxxxxxxxxxxxxx | GLOBAL GTSPP QUALITY FLAG

26 | 22064 34.14 | SALINITY

27 | 8080 sxxxxxxxxxxxxx | QUALIFIER FOR GTSPP QUALITY FLAG

28 | 33050 | sxxxxxxxxxxxxx | GLOBAL GTSPP QUALITY FLAG

29 | 7065 sxxxxxxxxxxrxx | WATER PRESSURE

30 | 8080 sxxxxxxxxxxxxx | QUALIFIER FOR GTSPP QUALITY FLAG

31 | 33050 | sxxxxxxxxxxxxx | GLOBAL GTSPP QUALITY FLAG

U5 3140 ™2t No. 23~31 8hs
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Zeud WEARS OMI7EA 2 Matching tableo] @zt HlojElS /g5t A=
FH2E(SST) A== Surface A2 Z7Fst] # C. 153 o] HghHn

3 C.15 Matching approach BURF of Bouys to Surface file format for NEMOQC.

BUFR Surface file for NEMOQC
MSG Description Type Name Description Dimension
. . SST md 9] )
integer time ESE [time]
5001 | 9= (2AY) float lat A= [ni]
6001 | A= (ZAY) float lon e [ni]
4001 Ll
4002 =
. ESARIE TS -
ol L =
4003 2 short sst_dtime A1o] A]7Hs) [time,ni]
4004 N
4005 =2
‘ sea_surface_tem . . .
SMAE < - - SMAE <
Sad &n short perature sl 2% (K) [time,ni]
byte confidence_flag | confidence flag [time,ni]
. source of . .
integer data_source SST data [time,ni]
1005 | ==21= AlYHX} | character callsign 717] A&} [time,ni. string

8]

SHIP (FM 13-XIV SHIP from GTS#SN)

FM 13-XIV Ext. SHIP &EJo] GTS#SN At2: 5719] SectionC.2 AT o] 9t} &
C.162 Section W& 7|28 xf2E9]
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3 C.16 Code form for the FM-13 SHIP message.

Symbolic
Section figure Contents
group
Section _ Data for reporting identification (type, ship’'s call
0 sign/buoy identifier, date, time, location)
Seciuon - Data for global exchange which are common to the SHIP
Section 299 Maritime data for global exchange pertaining to a sea, or
2 to a coastal station
Secéuon 333 Data for regional exchange
Section Data for national use for clouds with base below station
444 . . -
4 level, included by national decision
Secélon 555 Data for national use

o] o] . AR, qég AZF AB7F 712= 0t 32] 1 Section 10+ #EE SST o] 7]&
oy, Juro| Section 18-E Section 57}X] 7t © % =
ATt
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CODE FORM:

B SR Imisi®
SECTIOND MMMM, 4 or Y'Y GGiw { or MMMULaULe™*  hohohohgim™™*
AqbyNeneng™ L99Lalala Qelol ool ™™™
[25aTaTaTa |
SECTION 1 IrlxnWV NddfT (Qofrm 1saTTT jor APoPoPaPo
L29000
Jdpppp I?WWW|W; ]
l Sappp ERRRtr r BNRCLCMCH 9GGYg
dashhh | [ 7wawaWarWaz |
SECTION 2 222D.vy (05T, TuTw) (1P waPyaHwaHwa) (2P P uHyHw) (( 3y Dy Dyziz)
[ BLEsEsRs )
o
(4PwiPuiHwiHwi) (5PwePwaHweHw2)) ( { [BiNG 4+ gl 1)
« language
cSibiDzi
{70HwaHwaHwa) (BswTeThTe) (ICE +9 or )
plain language
SECTION 3 333 (©....) (18 TuT:Tx) (28aTnTnTn) (3Ejij) (4E'888)  (Sfijsjals (siairiale))
(ERRRir) (TR24R24R24R24) (BMNsChshs) (95pSPSpSp)
BO0DD(@....) (..
SECTION 4 444 N'C'H'H'C,
SECTIONES 555 Groups to be developed nationally

3" C.5 Code form for the FM-13 SHIP message.

T2 Che FAIAQ] A+ FE9 YEIE Section H=Z UERHTE CODE FORM oA
b ' 02 BAIE Code & FM-12 = FM-149] HAFoA T AREE = Zl50|8g
Akt Section 09 "YYMM] GGgg/"ollA YY+= &, MM 4, J+= A=9] opx|et g
AHEE UEHAL, GG+ AIRE gg v w= UEHH. ol =0, 20153 108 21Y 154
2280 I=EH Rgo] 4L "21105 1522/"=2 UERE £ ok ©, BE A7k UTC 2
AAt=ltt J2]3 "AIBwNbNbNb or D...D"= AgF = Ho|9] S HA}QI(CallSign)<
ojnjgity. 220m Qek YAPEARM mEnd Aoy AgH MEd £UH
FAlo 2 A=t W=ES 95 ArRd 7]7] FH(Instrument type)2 A1BwNbNbNb 1}
WMO ID 318 #tusto] SHIP type @1 50®Hat GLIDER @F DRIFTER type @1 534,
J2]31 Moored Buoy ¥+ Ocean Site type?l 5hh¥Ho =z JLEECH Section 2=
22279 FRATRE AASIH SllaWZE(SST in degC, TTT) HE°l 7ISEHo] oyt
Aol T2t SST 2 AFE & At 23 7[5 2= US2 ZF do(integer)=
71250} 917] wj2of Zt7to] scale factor & 0.12 A -83ict,

0
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BUOY (FM 18-XII BUOY from GTS#SS)

FM 18-XII BUOY from GTS#SS (report of buoy operation)

"FM 18-XII BUOY" FEJQ] GTS#SS Ata: 6719 Sectionoz LidE|o] ity =
C.172 Section W& 7128 xtzso] 4Hg Lehdct

3 C.17 Code form for the FM-18 TESAC message.

Section Contents

Section 0 Identification, time and position data

Section 1 Meteorological and other non-marine data
Section 2 Surface marine data

Section 3 Temperatures, salinities and current at selected depths
Section 4 Information on engineering -

Section 5 Data for national use

Section 00+ Z2melo] 9o} =, BEY AZ Fuel 1FYY 2L et Fut
129t a2n 1 w5 A2 Y BFY MRSl /|SHI, 2F U g

= a v

rlr
I=!
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FM 18-XIl BUOY Report of a buoy observation

CODE FORM:

SECTICN O MM;M;M; Aqbynpngng YYMMJ GGagiy, Qglalalalal,
Lobobobobols  (6Q:0:Qn/)
25, TyTyTy
SECTION 1 (111Q4Q, Oddft 1s,TTT or 3PgPyPoPy
29UUU
4PPPP 5appp)
SECTION 2 (222Q4Q, 05, Ty Tu Ty 1PywaPuwaHwaHwa 20P,,2PywaPuwa 21Hy HywaHwa)
SECTION 3 (333Q44Qyp  (8887K, 220202020 3TTT Ty 485508,5,
by Sy £y 1Y ST TnTa 4S,5,5,5,)

(B6kgOKy 2202729 dotgCoCeCo

2z,7,7,2, d,d,c.c.ch))
- AN N IR 1 SUTTR T W I
SECTICN 4 (444 (10pQ0my Q) (2040 QAQ )4 or
(YYMMJ GGgg/)

(3ZhZnZnin 4ZcZcZcZe) (5BBXiXy)
(BARARARAY) (TVEVRdgdp) (BViVIViV)) (97247 424))

SECTION & (555 Groups to be developed nationally)

B C.6 Code form for the FM-18 BUQOY message.

18 C.os #AIAQ] A2 ZE9 FHIS Section E=2 HERHC ol FM-13 A=}

fALH
Sector?]
LR =

FM 189 Section 2 E3t “22272}= EAIZ A|&stn 0702 Axlst=
"TTT'glo] SST glolth. Section2ol 7|12 SST #&3ol cfat BAL
‘Qd77F EAlsty, ®gh mR Isiox= Qdgtol 3ETh A2 Feovt

LI

Z
HA

712512 IYstYtHE C.18).

B C.18 Quality control indicator (Qd) of Code table 3334 in FM-18 TESAC

message.

Code

Figure Descriptions

0 Data not checked
Data good
Data inconsistent
Data doubtful
Data wrong

g W N

Data value hs been changed

- 101 -



X a
SR

r

Adcroft, A., and J.-M. Campin, 2004: Rescaled height coordinates for accurate
representation of free-surface flows in ocean circulation models. Ocean

Model, 7, 269-284, https://doi.org/10.1016/j.0cemod.2003.09.003.

Beckmann, A., and R. Docher, 1997: A method for improved representation of
dense water spreading over topography in geopotential-coordinate
models. ]J. Phys. Oceanogr. , 27, 581-591.

Bell, M. J., M. J. Martin, and N. K. Nichols, 2004: Assimilation of data into an
ocean model with systematic errors near the Equator. Q. ]J. R. Meteorol.
Soc. , 130, 873-893.

Bigg, G. R., M. R. Wadley, D. P. Stevens, and J. A. Johnson, 1997: Modelling
dynamics and thermodynamics of icebergs. Cold Reg. Sci. Technol., 26,
113-135.

Bitz, C. M. and W. H. Lipscomb, 1999: An energy-conserving thermodynamic
model of sea ice. J. Geophys. Res.-Oceans, 104, 15669-15677,
https://doi.org/10.1029/1999JC900100.

Blanke B, and P. Delecluse, 1993: Variability of the tropical Atlantic Ocean
simulated by a general circulation model with two different mixed-layer
physics. J. Phys. Oceanogr. , 23, 1363-1388.

Bourdalle-Badie, R., and A. M. Treguier, 2006.: A climatology of runoff for the
global ocean-ice model ORCAQ025, Tech. Rep. MOO-RP-425-365-MER,
Mercator-Ocean. Cooper, M, and K. Haines, 1996: Altimetric assimilation

with water property conservation. J. Geophys. Res. , 101, 1059-1077.

Dai, A., and K. E. Trenberth, 2002: Estimates of Freshwater Discharge from

- 102 -



Continents: Latitudinal and Seasonal Variations. ]J. Hydromete. , 3,
660-687.

Drevillon, M., R. Bourdalle-Badie, C. Derval, Y. Drillet, J. M. Lellouche, E. Remy,

B. Tranchant, M. Benkiran, E. Greiner, S. Guinehut, N. Verbrugge, G.
Garric, C. E. Testut, M. Laborie, L. Nouel, P. Bahurel, C. Bricaud, L.
Crosnier, E. Dombrosky, E. Durand, N. Ferry, F. Hernandez, O. Le
Galloudec, F. Messal, and L. Parent, 2008: The GODAE/MercatorOcean
global ocean forecasting system: results, applications and prospects. J.

Operational Oceanogr. , 1, 51— 57.

Flato, G. M., and W. D. Hibler III, 1995: Ridging and strength in modeling the

Flocco,

thickness distribution of Arctic sea ice. ]J. Geophys. Res. , 100, 611-18626.

D., D. L. Feltham, and A. K. Turner, 2010: Incorporation of a physically
based melt pond scheme into the sea ice component of a climate model.
J. Geophys. Res.-Oceans, 115, C08012,
https://doi.org/10.1029/2009]C005568.

Gaspar, P., Y. Grégoris, and J. M. Lefevre, 1990: A simple eddy kinetic energy

Hewitt,

Hibler,

model for simulations of the oceanic vertical mixing: Tests at station
Papa and longterm upper ocean study site. J. Geophys. Res. , 95,
16179-16193.

H. T., D. Copsey, I. D. Culverwell, C. M. Harris, R. S. R. Hill, A. B. Keen,
A. J. McLaren, and E. C. Hunke, 2011: Design and implementation of the
infrastructure of HadGEM3: the next-generation Met Office climate
modelling system. Geosci. Model. Dev. , 4, 223-253,
DOI:10.5194/gmd-4-223-2011.

W. D., Ill, 1974: Differential sea ice drift II: Comparison of mesoscale
strain measurements to linear drift theory predictions. J. Glaciol. , 13,
457-471.

- 103 -



Hollingsworth, A., P. Kéallberg, V. Renner, and D. M. Burridge, 1983: An internal
symmetric computational instability. Q. J. R. Meteor. Soc., 109, 417-428,
https://doi.org/10.1002/qj.49710946012.

Hollingsworth, A., and P. Lonnberg, 1986: The statistical structure of

short-range forecast errors as determined from radiosonde data. Part I:

The wind field. Tellus , 38A, 111-136.

Hunke, E. C., and J. K. Dukowicz, 2002: The Elastic-Viscous-Plastic sea ice
dynamics model in general orthogonal curvilinear coordinates on a

sphere-Effect of metric terms. Mon. Wea. Rev. , 130, 1848-1865.

Kim, H., Lee, J., Hyun, Y. K., and Hwang, S. O., 2021: The KMA Global Season
Forecasting System (GloSea6)-Part 1: Operational System and

Improvements. Atmosphere, 31(3), 341-359 (in Korean with English

abstract)

Large, W., and S. Yeager, 2004: Diurnal to decadal global forcing for ocean and
seaice models: the data sets and climatologies. Technical Report

TN-460+STR, NCAR, 105 pp

Lea, D., ]J. P. Drecourt, K. Haines, and M. J. Martin, 2008: Ocean altimeter
assimilation with observational and model bias correction. Q. J. R.

Meteorol. Soc. , 134, 1761-1774.
Lipscomb, W. H., 2001: Remapping the thickness distribution in sea ice models.

J. Geophys. Res. , 106, 13989-14000.

Marsh, R., and Coauthors, 2015: NEMO-ICB (v1.0): interactive icebergs in the
NEMO ocean model globally configured at eddy-permitting resolution.
Geosci. Model Dev., 8, 1547-1562,
https://doi.org/10.5194/gmd-8-1547-2015.

- 104 -



Martin, M. J., A. Hines, and M. J. Bell, 2007: Data assimilation in the FOAM
operational short-range ocean forecasting system: a description of the
scheme and its impact. Q. J. R. Meterol. Soc. , 133, 981-995.

Megann, A., D. Storkey, Y. Aksenov, S. Alderson, D. Calvert, T. Graham, P.
Hyder, J. Siddorn, and B. Sinha, 2014: GO5.0: the joint NERC-Met Office
NEMO global ocean model for use in coupled and forced applications.
Geosci. Model Dev. , 7, 1069-1092.

Mathiot, P., A. Jenkins, C. Harris, and G. Madec, 2017: Explicit representation
and parametrised impacts of under ice shelf seas in the z* coordinate
ocean model NEMO 3.6. Geosci. Model Dev., 10, 2849-2874,
https://doi.org/10.5194/gmd-10-2849-2017.

Ridley, J. K., E. W. Blockley, A. B. Keen, J. G. L. Rae, A. E. West, and D.
Schroeder, 2018: The sea ice model component of HadGEM3-GC3.1.
Geosci. Model Dev., 11, 713-723,
https://doi.org/10.5194/gmd-11-713-2018.

Rio, M.-H., Mulet, S., and Picot, N.: Beyond GOCE for the ocean circulation
estimate: synergetic use of altimetry, gravimetry, and in situ data

provides new insight into geostrophic and Ekman currents, Geophys. Res.
Lett., 41, 8918-8925, https://doi.org/10.1002/2014GL061773, 2014a.

Rodgers, K. B., and Coauthors, 2014: Strong sensitivity of Southern Ocean

carbon uptake and nutrient cycling to wind stirring. Biogeosciences, 11,
4077-4098, https://doi.org/10.5194/bg-11-4077-2014.

Rothrock, D. A., 1975: The steady drift of an incompressible Arcticice cover. J.
Geophys. Res. , 80, 387-397.

Roullet, G. and G. Madec, 2000: Salt conservation, free surface, and varying

levels: A new formulation for ocean general circulation models. J.

- 105 -


https://doi.org/10.5194/gmd-11-713-2018

Geophys. Res.-Oceans, 105, 23927-23942,
https://doi.org/10.1029/2000]C900089.

Semtner, A. ]J., 1976: A model for the thermodynamic growth of sea ice in
numerical investigations of climate, J. Phys. Oceanogr. , 6, 379-389.
https://doi.org/10.1175/1520- 0485(1976)006<0379:AMFTTG>2.0.CO:2, 1976.

Storkey, D., and Coauthors, 2018: UK Global Ocean GO6 and GO7: a traceable
hierarchy of model resolutions. Geosci. Model Dev., 11, 3187-3213,
https://doi.org/10.5194/gmd-11-3187-2018.

Thorndike, A. S., D. A. Rothrock, G. A. Maykut, and R. Colony, 1975: The
thickness distribution of sea ice. ]J. Geophys. Res. , 80, 4501-4513.

Waters, J., M. ]J. Martin, D. J. Lea, I. Mirouze, A. T. Weaver, and co-authors.
2015: Implementing a variational data assimilation system in an
operational 1/4 degree global ocean model. Q. J. Roy. Meteorol. Soc. ,
141, 333349.

Weaver, A. T., C. Deltel, E. Machu, S. Ricci, and N. Daget, 2005: A multivariate
balance operator for variational ocean data assimilation. Quart. ]J. Roy.
Meteor. Soc. , 131, 3605-3625.

Williams, and Coauthors, 2017: The Met Office Global Coupled Model 3.0 and 3.1
(GC3.0 and GC3.1) configurations. J. Adv. Model. Earth Sy., 10, 357-380,
https://doi.org/10.1002/2017MS001115.

Zalesak, T. T, 1979: Fully multidimensional flux-corrected transport algorithms
for fluids, J. Compu. Phy. , 31, 335-362.
RR|F s SAAR A5 D Atasset 7la 71gdl) 252104, 2016

AR Atz st A8 29 tiwd, 2021

- 106 -



