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CHAPTER 1

1.1 ancéego

1.1.1 aLlmeéiA

/ NCARijAaRSiijNe Y iy AcimaszizOiijt éZRcREe62¢ZDc TlazOerDiijiegCatNarzaRNaNUesz¢z§aSNae T
&lieL NAEN#zNczmeZDa Y iy zaymazZ; eiTesadsAxiTesaeOceNijmit CoRmazzcZDay AadUscDak.e

DockeraéziZlet A=lliatzFSOe;fizlie£ZeaNi7EarAeCEiijNaz&4; £470¢sz¢28cgzed miyOcbacREAACAR N |

AirflowatAciNc6acRER  fizliafzee Tt aytijZabai; iy Ze£ZeaNaRiegEaNUcbacREAACetécszcz§eCa6de Ut

1.1.2 zelJmakaaZieeAesC

PHP version 7.0.15 or newer is required, with the in#/ extension installed.

A database is required for most web application programming. Currently supported
databases are:

* MySQL (5.1+) via the MySQLi driver
* PostgreSQL via the Postgre driver
* Python3 external packages: pendulum

Not all of the drivers have been converted/rewritten for FSO. The list below shows the
outstanding ones.

* MySQL (5.1+) via the pdo driver



http://php.net/
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* Oracle via the oci8 and pdo drivers

* PostgreSQL via the pdo driver

* MS SQL via the mssql, sqlsrv (version 2005 and above only) and pdo drivers
* SQLite via the sqlite (version 2), sqlite3 (version 3) and pdo drivers

* CUBRID via the cubrid and pdo drivers

* Interbase/Firebird via the ibase and pdo drivers

* ODBC via the odbc and pdo drivers (you should know that ODBC is actually an abstrac-
tion layer)

1.1.3 aRrifaaze

ef8FSO=IJAALIcTS MMM/NCAR 4ijAdRSaACeféxaExdiia Y iiyzaddéZEdyZakae£ReaNeANCijUAEZ
WRF Data Assimilation System ¢ZDiz&ciA7SiymaA§EL t eAN=idcZDaACid Zazt wl&iijNasCiay A¢Zt ¢ Ts4
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CHAPTER 2

FSOc6AazN

2.1 WRF FSO ¢6AazN

WRFiijl.Weather Research And Forecast Model) FSOgsz¢z§aNExNnécDat dzladijRiijl. WRFiijL AREAE

DT

STl (Xa) .
=0 s

k%
(Xfa,Xfb)

TR ERR
EF

PaXie]
S R ARG | ERER ki
nss2 FEBEHIR

FURAER

BEHR T

1.23C2NalzayOCNaZial)7e£ ZAESWRFDA&; UL L EedRalZiijN4zOAL EedRa1IZaSNeCNa ZialJ:
2.86a¢6UEyd czDécDal.8al) 24y OclI§a6dallzcZDéc Dt £2ifa06aACx iz em6e£ 74y d ¢zDECD 2t EeFFA0E
3.26ac6UécD2E8aGEcadazearzéc Dt 2allziijLal EALAeizeGleCN2Zall 2aSNAL Ee dR AN Ziij L ¢ZDaé
4.6¢Dab.sefrancarzal ErdRARY6GR¢ZD2TR2eD§ e AgczSedl)ijayze; SAEEAINZiijNe£ZAEEWRFDA¢
dRCeACc;SéatiijZ
<http://www2.mmm.ucar.edu/wrf/users/wrfda/Tutorials/2012_July/docs/README_

FSO_v3.3.pdf>

<http://www2.mmm.ucar.edu/wrf/users/wrfda/Tutorials/2014_July/docs/WRFDA _
sensitivity.pdf>



http://www2.mmm.ucar.edu/wrf/users/wrfda/Tutorials/2012_July/docs/README_FSO_v3.3.pdf
http://www2.mmm.ucar.edu/wrf/users/wrfda/Tutorials/2012_July/docs/README_FSO_v3.3.pdf
http://www2.mmm.ucar.edu/wrf/users/wrfda/Tutorials/2014_July/docs/WRFDA_sensitivity.pdf
http://www2.mmm.ucar.edu/wrf/users/wrfda/Tutorials/2014_July/docs/WRFDA_sensitivity.pdf
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CHAPTER 3

a;letUejrazi

3.1 adLecE

iNEeNiiz&ayNaGaaytéCIaLE:
o 4oL ecEAirflows, izN¢zmAirflowcZDAGLeCE
e G6Le¢ESingularity, zN¢zmSingularitycZDAsL ek
o GGEGd' Ge£ReqN¢Z54,T, izNczme£ReaNcOracCeZDaGEad GaAC
@startuml Alice -> Bob: Authentication Request Bob —> Alice: Authentication Response

Alice -> Bob: Another authentication Request Alice <— Bob: another authentication
Response

@enduml
3.1.1 AirflowadLeg&E
Airflowa Y1y Acgme TicijUciNa Uz4ijR¢ijUSEZi7846L 2 OSaSN¢ZS e Ogaisi; aetAciNcZDazsaRiaAC

4oL ecE

>export AIRFLOW_HOME=/eNGaéZeéurdg;D/airflow
—

>pip install airflow

27
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SATRFLOW_HOME
>vim airflow.cfg

iyzeeAifSeT7iz84yNaRCaTY

airflow_home = /&NG&éZéﬁféab/airflow
dags_folder = /&NGaéZzéurd;D/airflow/dags
executor = LocalExecutor

base_log_folder = /&NGaézetrdsD/airflow/logs
sgl_alchemy_conn = postgresqgl+psycopg?2://airflow:fso2018@localhost

—

[webserver]

authenticate = True

filter_by_owner =

base_url = http://localhost:8080

web_ server host = XXX.XXX.XXX.XXX
base_url = http://XXX.XXX.XXX.XXX:8080

AL1agNaNUzTrem6azS

>airflow initdb

Airflowa§zaelJnaeCatt

DAG (Directed Acyclic Graph)

46CasTed 2¢ZD= Y fizzak acZDEZEARLiijNAz Gz RRe£1 47 Eizzat aizNeUt ¢ZDi; etUaBscsziijNaz8aRE.
task dzzakq

36Carse YIDAGe UGiziiymcZDay AdytijtOperatoriijNeRRe£17EaE 0| ScZDa Smi; 1T emsétd’ 4AC
Operator L géaNazi

airflowadZizL 47E4; LAd Z¢ZD OperatoriijNéAZayyay Adyte Smi; Jaise Y fiy AdytcL 2a6Z¢ZDOperatori
OperatoraAC

ds aeUéz=lJ§

U mélécZDeDZelIiéGNeTIALIAZE{ { ds } }aRYEGRiijNafRajIDAGA =L geaNe UhéCiijZaijaaEsay
render &S;jizd’ UtieéheZ£eméel Rafz37TcZD2UtéUtr aAC

8 Chapter 3. d¢ietUe;razi
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Macros

eDZzxl) neGNae;CeedIJ eIJAe@AayIaRNgZDeeUﬁéUt eeaijaij RaeLUeAanlaRNgZDeeUﬁéUt ee6gzeAOazL
gZDeeUueUt ®4ijaijRiijNeANGy Te£ YiijZelIL ay AizZ¢ZyaEscZDaG e THaRfizécZt zaneengTlujNaerTa@C

aRCeACc;Séat
<https://airflow.incubator.apache.org/tutorial.html>

v

3.1.2 SingularityaoLecE
46d3EtaL EeedRcszcz86GGeTiSingularityd6zaZie Aellfe£ZeaNarAeCEiijNaR fizéeJL @ TLEZ Tcezi, I
aoLecE

4yZakaaidi; eiZaeOlemR Linux e Smi; eszez§iijNUbuntu/centosdR SeaNcL Laell i, dz&centosiyzi; NiijZ

\

sudo yum update && \
sudo yum groupinstall 'Development Tools' && \
sudo yum install libarchive-devel

git clone https://github.com/singularityware/singularity.git
singularity

./autogen.sh

./configure —-prefix=/usr/local —--sysconfdir=/etc

make

sudo make install

arijaEseTIJaCRaeUGazi

a0sd;cnZaymaz TamY AITIFSO Singularityé TITACRa2UGiziifso3.simgaAC

>1ls —al fso3.simg

(DA
(¢4
T
({e]

3.1. aoL
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aRCeACc;Séat

<http://singularity.Ibl.gov/docs-installation>
3.1.3 é£ReaNcZ6a;T
FSO¢Z6ajTczSadD

/home/zwtd/FSO

ATIJATAATA china_FSO #FSOQiyzcZ64;T

aTC aTIATAATA be

aTC aTATAATA fc

aTC aTIIaTAATA fsoplot

aTC aTJATAATA ob

aTC aTraTAATA plot

aTC aTIATAATA rc

aTC aTIJATAATA run

ATATAATA china_static

ATIJATAATA china_working

ATITATAATA scripts

eDZaxldneTcid

/home/zwtd/FSO/china_FSO/be
> be.d01l.dat

/home/zwtd/FSO/china_FSO/fsoplot
> datalpg.py
drawfso.py
drawlev.py
drawmap.py
drawvar.py
drawvarlev.py
sql.py
timepath.py
chn.ncl
fso.ncl
map.ncl
var.ncl
varmap.ncl

10 Chapter 3. d¢ietUe;razi
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/home/zwtd/FSO/china_FSO/run
>wrapper_run_fso_v3.4.ksh

/home/zwtd/FSO/china_static

> namelist.input

namelist.wps

namelist.obsproc

geo_em.d01l.nc

Vtable.GFS

Vtable.GFS_0pb5

QONWFA_QNIFA_Monthly_ GFS

obserr.txt

/home/zwtd/FSO/scripts
> fso_2pg.py
fso_adj.py
fso_check_ana.py
fso_check_icbc.py
fso_check_obs.py
fso_da.py
fso_err.py
fso_forcing.py
fso_impact.py
fso_nl.py
fso_plot.py
china_common.py
wrf_check_gfs.py
wrf_obsproc.py
wrf_prod.py
wrf_real_ana.py
wrf_real_ icbc.py
wrf_wps.py

3.1. aoLecE

11
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CHAPTER 4

T«
CDA
2«

FSOe£Rea

4.1 &TZciN

efée TZcINANEaNnizeayNaGaajtéCIALE:

« FSOwL AélJAwTiems, i2Ncme£ReaNFSO&IJAee AAGEAd GeZDxTiembaAC
e GLae;DAGs, izNczmDAGeZDaLe; iy Oif6eTzaAC

e GRiGEIAIrflow, 42NczmAirflowaRiaE{AAC

o FSO£ReqNewiAcIN, 4zN¢zmESOcszcz§e£ReaNatAcINGAC

« FSOGyZakacsicz§cZSawOg, izNczmFSOayZabacszcz§c;SéatcZS2OgaAC

o (Z3GSACZDAZdjco; SAGE, izNczmFSOaz3aS AcZDe; SaGzaSNeZ63; TaAC

4.1.1 =Tiem6aGEad'G

FSOgszcz§xl AélJAz Trembzl)L e3CatNae TrembaA AALIAgN= Trem6aSNcII§a6dal) 7 Tiem6aACcZE
0.25AFEIcR Cesz¢z§6¢Det.8aSNALEzdRetD2 UZiijLGFSiijLaAC

GFS®Ti=mo

2GsarSélJAse A fReUSUTC002UtdaSNUTC 122 UticZDGFS @ TremsiijNay TeRiajte UtalzeGsarS am
GFS:imY =T eara; DiijZ/datal/raw/gfs/gfs.yyyymmddhh

13
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cd GFS_PATH
> gfs.2018080112 g£fs.2018080200 gfs.2018080212 gfs.2018080300
cd gfs.2018080112
> gfs.t00Z.pgrb2.0p25.£000 gfs.t00Z.pgrb2.0p25.£012 gfs.t00%Z.
—pgrb2.0p25.£024

gfs.t00Z.pgrb2.0p25.£036 gfs.t00Z.pgrb2.0p25.£048 gfs.t00%Z.
—pgrb2.0p25.£060

egCeetNaTiend

v

¢Z6iLmatselIL ¢ZDegCatNetDa UZaNEeNiiijZ

e o L
L ENESS B e S8 (T) . SEPs).
(METAR) £95600034 SBE@Q). K (U, V)
SiE () . EEQ)
ERZE 0 . % N
2E X ELEIA .
(PROFILER) #9335k KUy V)

1.6gCaetNetDe(ZeduaRU

5CaNetDe076C;6GGeTicrontabasZe UteOuaRUaAC
1.1 alligicegCatNetDaUZ

> /15 % x * % bash —-c "python3.6 get-metar.py ——root—-dir /home/
—data/raw/cimiss ——time $(date -u +\%Y\%m\%d\%$H\%M —--date '-30_
wminute')" 1> /dev/null

etD2UZiz8xmleUGiziaamY ACTiijN=fR 1 58LEES§4y Aiyte UGHziiijZ

> cd SURF_CHN_MAIN_MIN

> 201810282030.xml1 201810282045.xml1 201810282100 .xml

(continues on next page)

14 Chapter 4. FSOé£ReaN
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(continued from previous page)

201810282115.xml1 201810282130.xml 201810282145.xml

1.2 206 zetDaUZ

> 20 8,20 » x % bash -c "python3.6 get-sounding.py —-root-dir /home/
—data/raw/cimiss ——time $(date —u +\2Y\%m\%d\%H\%$M —--date '-20_,
—minute) " 1> /dev/null

®06cl z22tD2UZ478xmleUGHzGamY ACTiijNafR 1 28fR e Uty Adyte UGizh:
> UPAR_CHN_MUL_FTM

> 201810281200.xm1 201810290000.xml 201810291200.xml
201810300000.xml1 201810301200.xml 201810310000.xml

......

1.3 6¢04zS¢z£6708 ( etDeUZ

> x/15 % x % x bash —-c "source python3.6 get-profiler.py ——root-dir,
—/home/data/raw/profiler ——date $(date —-u +\%Y\%m\%d\%H\%M --date
—~'"=30 minute")" 1> /dev/null

6c0azSczLetDaeUZiz8txte UGHziamY aCliijNi; £¢TicZDamE 4R 2 UtiazsaiGéc0azS ¢z £ TiemsiijNe R 3

> profiler/20181028

> Z_RADA_59981_WPRD_MOC_NWQC_HOBS_LC_QI_20181028110000.TXT
Z_RADA_59981_WPRD_MOC_NWQC_HOBS_LC_QI 20181028113000.TXT

2.6tDae0Z¢&;ALITTLE_R=iijaijR

e3CatNeTremcéJAmY 4C1Hy7 WRFDAARREALA¢ZDlittle_raiijaijRob.asciiel. Uprebufras

>0 12,00  » * bash —-c¢ "python3.6 /home/data/raw/little_r/convert_
—~cimiss_2_littler.py"

e3CatNaTiemoimY T 20f4, DiijZ/datal/input/little_r/yyyymmddhh

OBDATA_PATH

> 2018080112 2018082000 2018080212 2018080300

2018080112

> ob.ascii

4.1. =TZciN 15
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4.1.2 DAGakaej;

DAGaLae;j;

cd SAIRFLOW_HOME/dags

SEDAG pythoneDZelIJiiijLfso-prod-v2.0.py,wrf-prod-v2.0.py)aT; AEEefécZ64; TayN

1ls —-all

> fso-prod-v2.0.py wrf-prod-v2.0.py

DAGa§zzelJnadDaedii

azéwrf-prod-v2.0.pyiyzi; NiijNDAGa§ el IieaEediiyZiijZ

vim wrf-prod-v2.0.py

>default_args = {

'owner': 'airflow',

'depends_on_past': False,

'start_date': datetime(2018,8,01), #dzz4aZadi jA&aGNaL’ éaNcZDalUsaelJS#
'end_date': datetime (2030, 12, 31), #&4zz4%7adijAaGNczlamccZDaléalJS#
}

> dag = DAG(

'wrf-prod-v2.0', #dag_id

default_args=default_args,

user_defined_macros={ 'npe': 12 }, #E&£fRéaNeréDAGaL’ ASMAeECcCiaTr
schedule_interval='00 06,18 * * *')

H#E4228888RFAEIUSUL 11 jZeeFRAd’ 17 ANUE ZriaeUtéUt # 06Ut 1 1 jNI 8aUt

> check_gfs_command ="""

ulimit -s unlimited \

&& cd /home/FSO \ #FSOEVZCZO&; T

&& SINGULARITYENV_CURR_DATE={{ ts_nodash }} \

singularity exec —-e -B china_FSO:/FS03.4 -B china_working:/gjx_
wworking -B china_static:/gjx_static -B /datal/raw/gfs:/gfs fso3.
osimg ./scripts/wrf_check_gfs.py""" #_
SAPEEyzelJZeirds Day0a67471e0F4:;De2S46211 INEESARIAL /MY Fa 2T T2¢c288 | T
—check_gfs.py

b7 8 D11 NS

7

aRCeACc¢;Séat

<http://airflow.incubator.apache.org/tutorial.html>
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v

4.1.3 AirflowaRraLi
aRraLi

AirflowdROAR£ReaNcINaZRANE2Nii

>airflow webserver

>airflow scheduler

efCazedZliijLScheduleriijLiijNet §et ¢alieNGasZeUtiéUt e£ReaNi; i ZaAC
¢6acREéatéicaRO¢nizlImik.aaZliijl. WebserveriijLiijNet §ot AR SAL menfiijLatReglaZliij @RR:i; ZHT
Airflowa§zcaAaS;azd’
airflowcZDaL AzlJL 2L g2aNaeSmi; 116C;éJASe AALNAS dzd 2aNayNaGN 2 LRiijNc TNEICAR 1 C; ¢ 1IN
airflow¢ZDaS izd’ @ AzcZDaidert 4; LenedRLeZt e3LiiiNay y¢ TlcZD2IIL aeCayNaGaaytiijZ
o testiijZ ¢Tlaz0={NerT¢L 246Z¢ZD=§RiyttaskiijNayméJAee Ad 1o Umzaeiis

run: ¢Tliz0=L geaNcL 286 Z¢ZD=§RiytaskiijNéIJAse A [etUmzaets
backfill: L 32aNa§RajIDAGIijNiijZeGtakiegcaedRia; IetUiEscsziijNeNL 4, ietUéazazRal geaN

« unpause: 4&fEayAajtDAGaRaEI4y7i; NeaNizzakqiijNézYesd e YiaEscZDiijNaL AizécijUAEZaGND/
scheduler: &£Za YTt 4yt airflow ¢ZDerCazecINazRiijNay AeLiiz Y FaITIAROARFARAE]

clear: ®yEEZd 4y AidzZaz7akacZDc i AAiijNe£Z2 01786 schedulereidal: geaNéGmeas

aanyLeIchDaS jizd’ 69787R42§ aRrazegIJ NanuJ NeAZayngDzeL geaNeazazRaeYre;EZeeaou ZglJUaE
scheduler 2 YfalllaRO4Rié2Ye6d =L SaijA¢ZDaACizNaRO£ReaN e£GglNaylaRSgOreIJAe@AeGIeuSaLZ

ayeaeN

1.

>airflow dag_id task_id execution_date

ngaane;NerTéfédag idijmcZDtask_ 1de£ZayAazzaLa11JNazugzZaoZee;NerTzeUueUt
i NaeCiijZ

>airflow fso-prod-00Z-v2.0 2-3-adj-backward 2018-08-16T08:00:00

2.

>airflow backfill dag_id —-s start_date —-e end_date

¢T1a704Rmc6UaSNeadaEE2 §R e UGl zel Ue§Re6te UGé Ut ¢ZDdagetAciN, @sleDR¢ZDa Yistart_

4.1. =TZciN 17
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>airflow backfill fso-prod-00Z-v2.0 -s 2018-08-16 -e 2018-08-17

4.1.4 FSOé£RéaNaetAciN

FSO¢Tsayd sj1DAGAESARNAGN 2 LRiijZwrf-prod-v2.045Ofso-prod-v2.03AC

wrf-prod-v2.0iijZiyzfso-prod-v2.04GEad GaLiagNal 7aA A¢clI§36da1 78R g CaetN e TremGiijN¢ Tswrf:-
prod-v2.0.pyeDZzie0gal.iaAC

fso-prod-v2.0iijZzL §2aNFSOaA A¢zSedlle; S4G2aRE.¢2 Y aZ, iijN¢T$fso-prod-
v2.0.pyeDZ2Ilie0galiaAC

azNeAEaEscsz

o b
TRFR Nk

wrf_prod_V2.0

wrfinput_dO
1 .ana
fs.txxz.N)0

wrfinput_d01
(ofs.txxz.36 ) WRF

biiciite
FRARER [\xfaxt) | EXTIR
: w83 | (12hr-fsct | Yo | AEWEF
(Xb) / Xt)
fso_prod_V2.0 g;;mm%

HRAR
B8R TR

wrf-prod-v2.0

®fRAd’T 2£ReaN2etiaiijNALEALA&GEAd GUTC002UtaSNUTC122 UlicZDeCNeZfalZaRE: g Ca N T
* wrf_check-gfs

etAxiNefReaN2 Uil zGFSetDeUZa Y faReal i m(gfs.* 012, gfs. *.f024,aAe,gfs. * .f060)

» wrf_obsproc

ecAeiNegCatNetDe UZae Y iaReatsaLrimiijZe£ZeaNegCatNeDe UZAL mad DeREiijNa; UALFWRFED:
* wps-prod

e£ReaNwpsiijNegéciA=TiembiijNeRR; Zallia; écml aAC

* real-ana-prod

¢TseréeUtGalzGFSALE=ARAIN(gfs. *.f000)a; UaLiwrfinput_d01.ana,¢Tli;1166ac6UécDa 8fats¢ZIg

18 Chapter 4. FSOe£ReaN



FSO ¢TizeLuseNAaEN/ejfaziizeLNAEN, Release 1.0.0-dev

* real-icbc-prod
SFEGFS-36afReUtécDab.sal7(gfs.*.f036)¢ T4 DARNAN Ucszez§cZDeCNaZial) zwrfinput_d01,imY e’
* wrf-prod

izdreal-icbe-prodag UaLicZDwrfinput_d014; 104y 7aL1agNal7iijNAR SAL mécDat.8244iR 2 UtiiijNéT£e U

fso-prod-v2.0

¢ check-obs, check-icbc, check-ana

etAz§segCatNob.asciidAAGRNANUeCNzZiallzwrfinput_d013A A¢II§a6dal)zwrfinput_dO1.anaz Y4l
¢ ]-data-assimialtion

ayL ezt ARY ALEARNANUiijNa; ULl EeedRAall Zwrfvar_output,i£iamY4y7/china_FSO/fc/wrfinput_d01:
e 2-1-nl-forecast

AL BALA:z0XaiijNXbaijAagNetZeaNéidez£ae Agcsfal E12aiR 2 Utia; UALié¢Da.8a1)7Xfa, Xfb

* 2-2-comp-forcing

26ac6UeCDeLE 061428 ARESCD@E.8efa063F26¢ D8R Y éGReZDétaze

 2-3-adj-backward
AFESCDeL8efatsarzé¢De.8aRY 6GR¢ZD@razei; 1Tayziijt éZReladijRcZDALiaAijiijNARMARS ¢l B
e 3-fcst-err

®izembayd ®iiaiijt ¢ZRczSedlliijNeSacs UscDael &efiatsarzal. EedRARY 6GR¢ZDaTReD§ 2 AgaAC
* 4-fso-impact

el LécDebéeftan6arzal EedRARYEGRcZDTReD§2 A i 114y 78 SAESiHNALI c TIWRFDA ijt éZR@$
* 5-fso-plot

pvd

eGGngszrzel(’iaiSeeUzalJRalY la gNéLEgszgz§é6qegCae§Net agNogOGuJNé’liﬁngaZngYaZ(,aAC

4.1.5 FSOc¢szcz§ciSéatcZSa20g

eGGnga§2aiOPythonéfIélAgZDAlrﬂowae;AglNgoquEe i rail’injNariéédaaUﬁé;EReqNgZDFSOa i IJ ayZe
06 * * #2alcd zefRAdT O62eU1’igZD()0aLEaRf§Lla‘ JayZe£ReaNiijNRecent
TasksaLU= Y cd Zi;1JiyZe£ReaNch iz A ATijNiz& 1 ymARNECIIEL $ealcd 7 ymARNe£ReaN .tz A AfijNAeCae
Runal.UaRfizéz§ecINzIJAe£Se£ReaN 2z UG Ut iijZLinksALUz=RR#; Zay AdzZA£n emicZDz Smi; [J&eNL éS¢

aDlayLayAéaéicaymeAZe£GeCzaGzDAGAL UdymeZ D § R4y Ad; iy ZaRmegiiijNaR fizse£ ZaEsersd; 1)
ViewiijNaded; g2 Y1asTaijA¢ZDamR #723F aiijNAaRsd; &fRALUAFR2UZ31Uz Y4jmaRN2UGéUt ¢£ReaNcZD

cC7aGziyE a7, iymcZDGraph VieweSEAZ, iijNaRfiaz&e Y  cd z4; JayZaymaR Diytizzat ad Ut ¢ZDia; 121U
LogeNL éS6aRfizéx§sclINersizzakacZDe£ReaN2 UL UAACE; SaGzcOré TZerfeUtiaRfizé e §EcIINETZef
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< S oo @ 10364.44:8080/admin/ e = LB

About~ 2018-10-29 03:27:50 UTC (2

A2 Airflow  DAGs  DataProflingw  Browsev  Adminv  Docsv

Search:
o DAG Schedule Owner Recent Tasks @ Last Run @ DAG Runs @ Links
G fs0-prod-v2.0 airflow ®0 s 201810280800 8 (D) OeXIBAZ $=C
G BY) wfprodv20 airflow @ 2018-10-28 06:00 @ @ [oX £ ¥ 11 1P N=

Showing 1 to 2 of 2 entries

Hide Paused DAGs

Fig. 1: FSOcszcz§i;1JiyZcEacRESatéic

About~ 2018-10-29 03:28:33 UTC (3

4o Airflow  DAGs  DataProfling~  Browsev  Adminv  Docs~

fso-prod-v2.0

¥ Graph View ul1 Task Duration B Task Tries A Landing Times = Gantt i= Details 4 Code %> Refresh

Base date:| 2018-10-28 08:00:00 Number of runs: . 25 v Go

(O BashOperator M success [l running [l failed [ skipped [ retry [l queued [ no status

"
o

QIpAg]
QO 5-fs0-plot
Q) 4-fso-impact
Q3-fester
O .2-3-adj-backward
(O 2-2-comp-forcing
(O 2-1-nl-forecast
O 1-data-assimialtion
O check-ana
O check-obs
O check-icbc

Fig. 2: djlJajZetAciN¢ZD=aSchliczSedDAZ;

A
&) DAG: fso-prod-v2.0

¥ Graph View ® Tree View Wl1 Task Duration Bl Task Tries A Landing Times = Gantt

Details 4 Code & Refresh

EE==) Base date:| 2018-10-28 08:00:01 Number of runs: | 25 Run:  backfill_2018-10-27T20:00:00+00:00 v | Layout: Left->Right “ = Go Search for
skipped| [ retry o status

check-obs

[ check-icbc H 1-data-assimialtion H 2-1-nl-forecast H 2-2-comp-forcing H 2-3-adj-backward H 3-fest-err H 4-fso-impact H 5-fso-ploi]

check-ana

)

!

z .

Fig. 3: d;lJayZaetAciNag ietUaEscszaZ,

~ 7
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2+ Airflow DAGs Data Profiling ~ Browse v Admin v Docs v About ~ 2018-10-29 03

2-1-nl-forecast on 2018-10-28T08:00:00+00:00

Task Instance Details Task Instances
[ Ignore All Deps ” Ignore Task State ][ Ignore Task Deps ]
[ Past | Future I Upstream I Downstream l Recursive]

[ Past I Future | Upstream I Downstream ]

Fig. 4: dzz4b.acZS20gcTNEI¢

A Airflow

DAG: fso-prod-v2.0

etails # Code 2 Refresh

®GraphView  ®TreeView  WMiTaskDuration ~ BNTaskTries A Landing Times  E Gantt

Task Instan:

4-fso-impact  2018-10-29 08:00:00

# Task Instance Details ~ # Rendered Template - # XCom
Log by attempts

**x Reading local file: /home/zwtd/airflow/10gs/fso-prod-v2.0/4-fso-impact/2018-10-29T08:00:00+00:00/1.10g

[2018-10-29 17:52:16,975] {models.py:1335} INFO - Dependencies all met for <TaskInstance: fso-prod-v2.0.4-fso-impact 2018-10-29T08:00:00+00:00 [queued]>
[2018-10-29 17:52:16,980] {models.py:1335} INFO - all met for <T: Fs0-pr .0.4-fs0-impact 2018- [queued]>
[2018-10-29 17:52:16,980] {models.py:1547} INFO -

Starting attempt 1 of 2

[2018-10-29 17:52:17,053] {models.py:1569} INFO - Executing <Task(BashOperator): 4-fso-impact> on 2018-10-29T08:00:00+00:00
[2018-10-29 17:52:17,053] {base_task_runner.py:124} INFO - Running: ['bash’, '-c’, ‘airflow run fso-prod-v2.@ 4-fso-impact 2018-10-29T08:00:00+00:00 --job_id 224 --raw -sd DAGS_FOLDER/fso-prod-v2.0.py --cfg_path /tmp/tmplvdyampd’ ]
[2018-10-29 17:52:17,485] {base_task_runner.py:107} INFO - Job 224: Subtask 4-fso-impact [2018-10-29 17:52:17,484] {_init_.py:51} INFO - Using executor SequentialExecutor

[2018-10-29 17:52:17,632] {base_task_runner.py:107} INFO - Job 224: Subtask 4-fso-impact [2018-10-29 17:52:17,632] {models.py:258} INFO - Filling up the DagBag from /home/zwtd/airflow/dags/fso-prod-v2.0.py

[2018-10-29 17:52:17,654] {base_task_runner.py:167} INFO - Job 224: Subtask 4-fso-impact [2018-10-29 17:52:17,653] {cli.py:492} INFO - Running < Fs0-p .0.4-fso-i 2018-10- [running]> on host
[2018-10-29 17:52:17,665] {bash_operator.py:74} INFO - Tmp dir root location:
/tmp

[2018-10-29 17:52:17,665] {bash_operator.py:87} INFO - Temporary script location: /tmp/airflowtmpt2mavq9p/4-fso-impact5extxhib
[2018-10-29 17:52:17,665] {bash_operator.py:97} INFO - Running command:

ulimit -s unlimited 8& cd /home/zwtd/FSO & SINGULARITYENV_CURR DATE=20181029T080000+0000 SINGULARITYENV_NPE=12 singularity exec -e -B china FSO:/FS03.4 -B china_static:/gjx_static fso3.simg ./scripts/fso_impact.py
[2018-10-29 17:52:17,676] {bash_operator.py:106} INFO - Output:

[2018-10-29 17: 10} INFO - /FS03.4/run/2018102812/0bsimpact/rsl.out 0000

[2018-10-29 17: 10} INFO - pandas is found ? False

[2018-10-29 17: 10} INFO - Running system on customers machine

[2018-10-29 17: 10} INFO - Current time is 201810281200

[2018-10-29 17: 10} INFO - [*./wrapper_run_fso_v3.4.ksh’, ‘impact’, '2018102812°, ‘12, '12']

[2018-10-29 17: 1110} INFO - Found /FS03.4/run/2018102812/0bsimpact/rsl.out.0000

[2018-10-29 17:53:45,748] {bash_operator.py:114} INFO - Command exited with return code @

[2018-10-29 17:53:47,232] {logging_mixin.py:95} INFO - [2018-10-29 17:53:47,231] {jobs.py:2612} INFO - Task exited with return code @

Fig. 5: izzakae£ReaNaUsaeU
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4.1.6 FSOczSadlJaROad’ DcRE
gts_omb_oma_01

FSO¢szcz§26ac6Ua; UALicZDécDat seffatsarzegCatNe TReD§eAgczSedlli mizO/home/zwtd/FSO/

>vim gts_omb_oma_01

[H ets_omb_oma_01 3 ‘

1] metar 2
1
3 1 1SURF_ 22.47 111.36 —888888.0000000 -1.0840874 0.0000000 -88 1.1000000 0.0000000 0.186€4257 0.0000000 -88
4 1
5 2 1SURF_ 21.48 111.46 100670.0000000 2.4222002 -89.3060065 2 1.1000000 2.6623266 0.9449582 726.9719727 2
sound 1
5
1 1 vupa 36.73 101.75 77100.0000000 -1.6704050 0.0000000 -88 1.2200000 0.0000000 -1.0998851 0.0000000 -88
1 2 UPA 36.73 101.75 70000.0000000 5.5857836 -1456.5852086 o 1.4000000 3.2174812 —7.0568422 —2310.5394166€ o
10 1 3 uepa 36.73 101.75 50000.0000000 0.8589177 -842.0657098 0 2.3000000 1.7500607 2.8744148 250.0002072 0
1 1 4 UPA 36.73 101.75 40000.0000000 6.6435546 -1203.0196734 o 2.8000000 3.0897391 2.2052623 571.1244470 o
12 1 5 UpA 36.73 101.75 30000.0000000 18.9815847 1037.5358067 o 3.3000000 -2.2377512 €.3007494 322.3351713 o
13 sonde_sfc 2
14 1
1s 1 1 upa 36.73 101.75 -—-888888.0000000 -888888.0000000 0.0000000 -88 888888.0000000 0.0000000 -888888.0000000 0.0000000 -88
€ 1
2 1 upa 37.62 112.58 -888888.0000000 -888888.0000000 0.0000000 -88 888888.0000000 0.0000000 -888888.0000000 0.0000000 -88
profiler 1
2
1 1 WND 20.00 110.15 1415.0000000 -9.0069802 -708.2427394 o 2.2000000 -6.3706098 10.1899120 —-1873.6202283 o
1 2 WND 20.00 110.15 1895.0000000 -7.1465969 -856.6538099 0 2.2000000 -5.5378204 3.3669204 -307.8484219 0
t 7 Z’ C’: s oes e }_ ~.
metar ¢nz¢CzayieTr
IR s 5 4 . L e : 5 X ~ 27 ee ee ~
cnnayAavicenz¢CzaeRRa¢ Z2¢ZDeTramOay1aeTr .

—

2TT=mOAZRARE ¢$28dNx4GerE czndZe ¢zRaZe arTadN |
~&§CxtNaRYEGRucZDeGCet NaAL § uaelieArdcdéGrRTijLO-BIijL |
wet’ Tebgcaniijlge) uegCaetNerratd uciZbet’ acNécHE,
~&§CaxtNaRYEGRveZDeGCetN&AL ] vaelifeArdcdéGrRTijLO-BIijL |
wet’ Tebgcaniijfqge) veglatNerransd veibet’ acNocHE,

- e§CaetNaRYEGRt ¢ZDegCat NaAL  talteAradcdéGRriijLO-BIijL’ |
wet’ Tebgcaniijfqge) tegCaetNerratd tcibet’acNécHE,
~&gCaetNaRYEGRpcZDe§Cat NAAL j paeltaeAradcdéGRiijLO-BIijL’ |
wet’ lebgcaniijfge) pegCatNerratd pcibet’acNécHE,

- e§CaetNaARYEGRacZDe§Cat NAAL § qelteAradcdéGRiijLO-BIijL’ |
et/ labgcanrijlae) gegletNerratsd qeibdet’ acNécdE  \#
< ayAavicnzcCsiciZDayAsay1énYazedsCaTrambayzaiyAeaN

[a]

1 1SURF_ 22.47 111.36 —888888.0000000 -1.0840874

o 0.0000000 -88 1.1000000 0.0000000 0.
—~1864257 0.0000000 -88 1.1000000 0.
0000000 299.2500000 0.0000000 -88 2.
—~0000000 0.0000000 -888888.0000000 0.0000000 -
88 100.0000000 0.0000000 -888888.0000000 0.
—~0000000 -88 -888888.0000000 0.0000000

[a]

chnazNayicnzZcCzaeRRa: ZeZDaeTramO4Y 1eTY
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ceﬂ%’sz@ynopdAAships aAAbuoy aAAsurfaceiijLiNE@Nrimetar) GAA-
sonde_sfcaAAtamdar_sfc @TrembeedijdijReZyaRN

sound

sound c¢nz¢gCzaytaTr

chnayAsyicnsZcCzaeRRas ZeZDaeTramO4Y 1eTY

—

criZ¢Cza7RARA ARNEAVACNZcCZzaTramO42RARG ¢$24dNaeaGerE, ¢indZe czRAaZe,
sucZbegCaetNaAij uciZbet’ acNécOE et’ 1e0gcidn(qe) uegCaetNerraud
~alEx2dR&a¢déGR  veiDegletNaAij veibet’ acNéchHG et’ 1e0§can (ge)
ovegCetNerrand alExdRAGAEGR  tceZDegCaetNaAij tciDet’acNéchHE |
—et’ l=0gcan(ge) tégCatNerratd 4LERARACAEGR  geZDegCetNAAL ]

oqcZbet’ acN6chHG et 1edgcan (gc) gegCatNerrand alExdRacdéGRr
gq

1 1 UPA 36.73 101.75 77100.0000000 -1.6704050_,
- 0.0000000 -88 1.2200000 0.0000000 -
—1.0998851 0.0000000 -88 1.2200000 0.
—~0000000 287.3500000 0.0000000 -88 1.
—0000000 0.0000000 0.0071498 0.0000000 -
88 0.0018132 0.0000000
wsliijZsoundaAAtamdaraAAairepceTrembedijaijReZyaRN

profiler

profiler cnZ¢CzayleTy

CRn&ayAsdyicnzcCzaeRRa; ZceZDeTrembE 1@ TT

—

—

criZ¢Cza7RARA ARN&VACNZcCZaTramOa2RARG ¢$2adNadGerE, ¢indZe czRaZe
suczbegCetNadij uciZDet’ acNéchHG et’ 1a205can(gc) uedlaetNerransd
~alEedRacdéeCrR  veibeglaetNakij veibdet’ acNéchdE et’ 1ed§cidn (qe)
LveglatNerransd alE=dRacdeGR

//////

#ée04z5cifebcetNazERIJL’ uaAAvayd/ comedCat NARYEGR

1 1 WND 20.00 110.15 1415.0000000 -9.0069802
. -708.2427394 0 2.2000000 -6.3706098 o
—~10.1899120 -1873.6202283 0 2.2000000 9.
7260098

NoteiijZpilotaAAprofileraAAgeoamvaAAqgscatdAApolaramve TrembedijdijRijAe Gt
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®eTremoazS

ayzaZEab;EazOFSOe;EReaNngzedIJ gZDgz§eoa‘ayngYaZG11]NeGGngpythonPostgreSQLee'[raal(SangZ
/home/zwtd/FSO/fso_2pg.pyaSN/home/zwtd/FSO/china_FSO/fsoplot/data2pg.ncleDZalIiaAC

®TremdazSecdede

Al maRfe§SclIN

>psgl -U fso -d fso
>\dt #3104 ; 2L’ AeIJL’ @Trambeal
>\d tb_sound #&LU&y:tb_soundeTrambeéalczSaedD

>select * from

. 7 X L o8 TiTS e X« N WT/' NS aw Te AN T N, 2 XA
—soundelralmbeal Ljpjg c/bQLEaOLALJNfﬁifDRﬁAIJ,dALﬁy-CL/ais

CAATEmACY - S 7S
aAIadymeC;ars
/7 2 I

Schema | Name | Type | Owner
-------- e S
public | tb_airep | table | dell
public | tb_airepdata | table | dell
public | tb airsr | table | dell
public | tb_airsrdata | table | dell
public | tb_bogus | table | dell
public | tb bogusdata | table | dell
public | tb_buoy | table | dell
public | tb_buoydata | table | dell
public | tb_geoamv | table | dell
public | tb_geoamvdata | table | dell
public | tb_gpspw | table | dell
public | tb _gpspwdata | table | dell
public | tb _gpsref | table | dell
public | tb gpsrefdata | table | dell
public | tb_invstat | table | dell
public | tb_invtime | table | dell
public | tb metar | table | dell

4708E420¢TeDS¢ 778 T TiembazS

psgl -U fso -d fso -h 10.36.4.44 -p 5432 -w
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aRO&RTeLde O

import psycopg?2
conn = psycopg2.connect (database="fso",user="fso",password="£5002018
", host="10.36.4.44",port="5432")

®TrendeaieitaYO
th_*
* iz¢ealegCatNeszadNiijNaeCtb_surfaceaACtb_surfaceiymeiRaeiae Tremsi, ietiaimyY 2T, :
id time(2UtGéUtiijL stnid(¢szadNeaGerEiijL lon(¢zRazeiijL ¢zinazeiijllat)

fso-> \d tb_surface
Table "public.tb_surface"

Column | Type | Modifiers

________ g
id | bigint | not null default nextval('tb_surface_id_seq'::regclass)
time | bigint | not null

stnid | character(8) | not null

lon | real | not null

lat | real | not null

Indexes:

"tb_surface pkey" PRIMARY KEY, btree (id)

tb_*data

* 57820128 CatNcszadN, deCtb_surfacedatadaACtb_surfacedataimy 2Ty gts_omb_oma_01:ijmaRD¢CzaE:
id var(@gC=(NiRYEGR) lev(énYazeasC) pres(ziTaON)  obs(egCatNaAijiijL
inv(2UfeAraédéGR) qe(et120g¢iA) error(egCatNeffans) inv(et agNGcOG)

fso-> \d+ tb_surfacedata
Table "public.tb_surfacedata"

Column | Type | Modifiers | Storage | Stats target | Description
-------- R I e I
id | bigint | not null | plain | |

var | character varying | not null | extended | |

lev | integer | not null | plain | |

pres | real | | plain | |

obs | real | | plain | |

inv | real | | plain | |

qc | integer | | plain | |

error | real | | plain | |

inc | real | | plain | |

Indexes:

"tb_surfacedata_pkey" PRIMARY KEY, btree (id, var, lev)
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czYaz;azgaSA

&l i7Ex Trem6a7Sai2¢zSedll¢ZDc6acREiijNaRicZt 2 0&eizaRUx Trem6azS e TiemGe£ZeaNczSedl)
czYaZiz3aSAxlJAczLamY 2T 420/china_FSO/run/ccyymmddhh/fsoplot/cZ64; TijmaAC

Note: &t §aAijizcealeréesCatNAGRARECDE.EITANG; emiaAijizcealeréesCatNaCAE 46¢D el S AR5
SOUND_ALL 2018020900 ( 59)
50°N [ LK
v s \ : _.\.I; b .)
o |l i : o 4
40°N =,
2 - = .
30°N o
PR 7 Ay .- o
N | f al i -
; ) ..."l,_-.{:.;;,’-'ijm \ /;,
20°N | ; P
4 | | 1
75°E 90°E 105°E 120°E 135°E
-183900 -147120 -110340 -73560 -36780 0 36780 73560 110340 147120 183900
Fig. 6: 20¢cl 7e3CatNafz1 2aiR2eUtiécDabseftanscZDet agNG
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SURFACE_ALL 2018020900 ( 24251 )

50°N

40°N

30°N

20°N
y & | | S 3. 1
75°E 90°E 105°E 120°E 135°E
-3050 -2440 -1830 -1220 -610 0 610 1220 1830 2440 3050

Fig. 7: aD¥élcegCetNarz1 28 ReUtécDat.seffatscZDet agNG
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ALL (2018020900 )

sonde_sfc

sound

surface

-12000000 -9000000 -6000000 -3000000 0
Forecast error contribution (J/kg)

Fig. 8: 23Ca(N¢szadNarz12arReUtécDal &eifatscZDet agNG

28 Chapter 4. FSOé£ReéaN



FSO ¢TizeLuseNAaEN/ejfaziizeLNAEN, Release 1.0.0-dev

All Types (2018020900 )

-

-3000000 -2000000 -1000000
Forecast error contribution (J/kg)

o

Fig. 9: 8RYéGR¢$28dNa12128iR e UtiécDebseffanscZDet acNG
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All variables ( 2018020900 )

<70
100-70
200-100
300-200
400-300
500-400
700-500

850-700

|

B

-

B

O

|

L

5 5 5 I
| <50

-8000000 -6000000 -4000000 -2000000
Forecast error contribution (J/kg)

o

Fig. 10: aymaRNasCetiaegCatNarz128fReUtécDat.seffatscZDet agNG
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Sound (2018020900 )

-1200000 -1000000 -800000 -600000 -400000 -200000 0
Forecast error contribution (J/kg)

Fig. 11: 20¢cl 728CatNcZDiymiRNegCaNaRYéGRAfZ128FRe UtiécDab.seffatscZDet agNG
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Surface (2018020900 )

-

-3000000 -2000000 -1000000
Forecast error contribution (J/kg)

[=]

Fig. 12: alliéicegCaNcZDaymaRNegCetNARY éGRAfZ128FReUtiécDat seffatscZDet agNG
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CHAPTER 5

eTEéZIJadDcRE

5.1 ayyegAa=TEéZIJadDcRE

aj SeAGaLrerecYasUou Ne@UaELzecAae§eazzangZDlo gnj NeAZe;EGgCzananeTZazzaLagu Ltree
viewidyNcZDczéeL 3alUiijL aACiz84ayNae Y aRreCaGrcOrcZDEUGEC YiijZ

7

5.1.1 é§CaetNaeTremoayO=iaaijReCNaZrallzeTiendcZDadodeUieOuarl

AIJFéI¢aRTcHZ a2 Tiem6aRUSGICIMIS SiymcZDSURF_CHN_MAIN_MINiijN¢Z6iL mizOF TPy EeOtaR
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