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1 Bseaenne

JlaHHBIH OJI0K IIpeIHA3HAYEH /IS OIHOIPOIECCOPHON JOBBIYHCIUTEIBHON HOJOTOBKH MO-
JIeJI K 3aIIyCKY: MOCTPOEHHUSI CeTOK, (DailloB HAYAIbHBIX YCJIOBUN M MATPUIL HHTEPITOISIIH-
OHHBIX BECOB. BoJjiee Toro, 6JI0K MO3BOJISAET CTPOUTD CETKH MOJIeIel B YHU(DHUITHPOBAHHOM
SCRIP-dopmare, biarogaps demy JaHHBIE MOTYT OBITH 00pabOTaHBI MHOTOYUCIEHHBIME

koMagamu makera CDO (HampuMmep, HHTEPIOJIATTHOHHBIMHE).

2 CTpykTrypa

Pabora 610Ka npejicTaBIsieT BHI30OBBI PA3JIUYHBIX POIEIYP HEKOTOPOro KJacca, KOTOPBIi
yMeeT XpaHUTh U 00pabaTbiBaTh JaHHbIE CeTKH MoAe u. OCHOBHA €0 YaCTh PeaIn30BaHA,
B 6a30BoM Kjiacce GridConstructor, KOTOPLIHi CKPBIBAET OT TOJIL30BATE/S BHYTPEHHHE
poIe Iy phl pabOTH ¢ JTAHHBIMH W [TPeJICTABISeT HEKOTOPhIe MoIe3Hbie GyHKINH (onnca-
uue API npuseneno najee). Q4eBuiHO, 6a30BbIH KJIACC, HATIMCAHHBIN 7151 OBIIEro coryvasi,
HUYero He 3HAET PO KOHKPETHBIE CETKHM MOJIEJH, TI0ITOMY HEKOTOPble MEeTOJbI (HAIpH-
Mep, 3aJIaHKsI CETKH) ONPEJIeJIeHbl KaK abcmpakmubie. ITO 3HAUUT, UTO JJIsI 3aBEPIITEHIs
KJIaCCa 1 PAbOTHI C HJIOKOM TTOT30BATEh JTOIKEH 3AMOTHATE MPOOEIbl CBOMME TTPOTIE Y-
pamu.

Ceityac, aOCTpaKTHBIX METOJA TPHU: IIOCTPOCHHUSA CETKH, JA00aBJIEHUS MACKH H J0-
OaBJjieHHs MPOU3BOJILHBIX HAaYaJbHBIX yCJIOBUil B craproBbiil daiiyi. Pasjenenue mnepBbix
AByX (pyHKIuit 00yCJIOBJIEHO TeM, 4YTO, HApUMED, JJIs OKeaHa Tpedyercs cHadva/a Mo-
CTPOUTH MOJIEJIHYIO CETKY, IepeuHTePIOJHPOBaTh Ha Hee Tomnorpaduio jguaa ETOPO u
TOJIBKO IIOTOM, ITPOAHAJIU3UPOBAB JTaHHbINA (haitl U NpoBeIs YUCTKY TJIyOWH, BHIYHCIUTH
Macky. OT moab30BaTe s TpeOYeTCs 3alOJHUTD MOJA IK3EMILISIPa CBOErO MPOU3BOIHO-
ro center_lat, center_lon, corner_lat, corner_lon, imask 3a cueT BHI30Ba CBOUX
dyuKIMit mocTpoenus ceTok. MeTobl j100aBIeHNs MacCKU U HAYAJIbLHBIX YCJIOBUIl Teope-
TUYECKH MOTYT OBITH OCTABJICHBI MYCTHIMHU.

Hampumep, B nmanke oxkeana co3gaem daita off_module.f90 B KOTOPOM COIEPIKHUT-
csl MOJLYJIh € mpom3BoaHbIM KaaccoM offline-6iioka okeana off_ocn (HeBaKHbBIE CTPOKH
IPOILYIIEHBbI ):

module off_ocn_module

TYPE, EXTENDS(GridComnstructor) :: off_ocn
CONTAINS
PROCEDURE :: make_grid => o_make_grid



PROCEDURE :: make_mask => o_make_mask
PROCEDURE :: make_ic => o_make_ic

END TYPE off_ocn

CONTAINS

subroutine o_make_grid (this)
call o_ini_set_grid
grid % z(l:grid % nz) = z(l:grid % nz)

do j = 2, j1-1

do i = 2, il-1
grid % center_lat(i-1,j-1) = x2_t(i,])
grid % cormer_lat(1l,i-1,j-1) = x2_v(i,])
grid % cormer_lat(2,i-1,j-1) = x2_v(i-1,j)
grid % cormer_lat(3,i-1,j-1) = x2_v(i-1,j-1)
grid % corner_lat(4,i-1,j-1) = x2_v(i,j-1)

grid % center_lon(i-1,j-1 ) = x1_t(i,j)
grid % cormer_lon(1,i-1,j-1) = x1_v(i,j)
grid % cormer_lon(2,i-1,j-1) = x1_v(i-1,j)
grid % corner_lon(3,i-1,j-1) = x1_v(i-1,j-1)
grid % cormner_lon(4,i-1,j-1) = x1_v(i,j-1)
end do
end do

[TpaBuia MMeHOBAHUS OCTAIOTCS MPEKHUMH: UMeHA MOJYJIS W MPOU3BOJIHOTO KJacca
¢urcupoBanbl, Tenepsb ¢ npedukcom off_. Jlma padorsr ¢ off-biiokom, 6ubIMOTEKA Ba-
1eit KOMIIOHEHTHI JI0JIZKHA COePrKaTh IIPOU3BOIHBIH KJ1acc, Hacae yoninit 6a30Bblil K1acc

GridConstructor.

3 Komanapl 6J10Ka

Pabory 6Jioka perynupyer ckpunt make B namnke /off:

bash make <xoMaHpma> <HUMA KOMIOHEHTH > <apryMeHTH >

On nonslTaerca 3aiitu B MMalKy KOMIIOHEHTBHI U MMOAKJ/JIIOYUTH €€ 6I/I6III/IOTeKy K TVIaBHO-

My daitry nporpammbl off_main. Bee HeobxoauMble MOAKIIOUEHUS MOIYJIEH U CO3TaHHe



9K3EMILISIPA KOMIIOHEHTBI BBITOJIHATCS ABTOMATHICCKH (J1J1sT 9TOT0 U TPeOYIOTCs CorIalie-
HUsI B iMeHoBaHNK ). TakuM 00pa3oM, U MOATOTOBHTEIbHBIE PAOOTHI ¢ CeTKOI He TpebyoT
OT HOJIb30BaTe/Id M3MEHEHU BHE €ro MalKH — BCe HeoOXOIMMbIe JeiCTBUSA KOHTPOJIUPY-
I0TCS 32 cYeT COOCTBEHHON peasiM3aluu abCTPAKTHBIX HHTepdeiicos.

Best pabora  0si0Ka  BBINOJIHSETCS  HAJ, OOBEKTOM KJjacca, Hac/eJyeMoro orT
GridConstructor. I[lepegannbie U3 KOMAHHOW CTPOKH apryMeHTHI M THUI CETKH 3alld-
CBIBAIOTCH B IOJg DX, Ny, nz, glype - UX MOXKHO HCIOJIb30BaTh.

Ha manHBIIT MOMEHT JOCTYMHBI CJIKEIYIONIE KOMAHTHI:

e grd — co3nmanue haitaa ceTKH U MONBITKA J00aBIeHNSA K HEMY MAcKU. BoI3bIBaroTCs
MeTosbl make_grid, make_mask. Ecam Macka mycTasi, TOJb30BaTeIb HOJIYyYAeT IIpe-
aynpezxaenue. [poreaypa ponoanser o0bekT mojasmu center_lat, center_lon,

corner_lat, corner_lon, imask.

bash make grd ocn 3600 1800 50 T

e ics — urenue BXOMHBIX bailnoB, X aHaIn3 U 0OpabOTKa, U HoOaBIeHHE JAHHBIX B

cTapToBblil daiin. BeiseiBaoTes meTonsl make_grid, make_mask, make_ic.

bash make ics ocn 3600 1800 50 T

e wts — moCTpoeHHe MHTEPHOJIANHUOHHBIX KOI(MDMUIUEHTOB MEXKTY JIBYMSI MOJETbHbI-
M ceTKaMu ¢ momoinbio nakera CDO u SCRIP. HocTynnsl Bce MeToIbI MOCTPOEHUSI,
onpeneneranbie B SCRIP, nanmpuMep, KoHCepBATUBHBIHN, OMINHEHHBII, OUKYOMIECKUIl,

" T.JI.

bash make wts bil ./data/src_cdo.nc ./data/dst_cdo.nc

e int — CDO-uHTEpHIONANUSA IBYMEPHBIX U TpeXMepHBIX moseil. Heobxoquma, Hanpu-
Mep, I co3JaHud pailjioB HAYAJIbHLIX yeaoBHi JleBuTyca. Jannas onnus moka

paboTaeT B TECTOBOM pPEXKUME.

bash make int ./data/ET0P05.nc topo ./data/0CN_720x360_V_cdo.nc.

4 HWnatepdeiicbl 6a30BOro KJjacca

[IpuBeneHHbBIe HUZKE METOIBI HACJIEAYIOTCSI OT CHCTEMHOIO MOYJ/ISI M IIOMOTaIOT IMOJIb30Ba-
Teno paborarh ¢ (hailIoBoO# CHCTEMO# MOIAMHU, CeTKH KOTOPBIX OIpe/IesieHbl 00 beKTaMu

Kjaacca GridConstructor.



e off_get_var()

CuntsiBaer nepemennyio u3 netCDF-daiina.

Bxonunle mapameTpsl:

character(*) :: var: umd nepemMeHHOIl
character(x) :: filename: umga daiiia
real(kind=4) :: arr_1D(:), arr_2D(:,:), arr_3D(:,:,:): HeoOg3aTCJILHLIC

apryMeHTHI, B KOTOpbIe OYJIeT CUYATAHA IepeMeHHAsd.

real(kind=8) :: arr_2D_8(:,:),arr_3D_8(:,:,:): Heobga3aTebHbIC apryMeH-

ThI, B KOTOpBIe Oy/JIeT cUuTaHa lepeMeHHasl.
real(kind=4) :: misVal: neobOsg3aTebHBII apryMeHT, IPU HAJUIHU KOTOPOTO Oy-
JIeT MONbITKA CIUTHIBAHUS HOTEepstHHOTO 3Hadenus (arpubyr ¢ FillValue”).

IIpumMep nCIoOJIb30BAHUL:

CuntsiBanue daiina Tomorpadun B GYHKIUNT TOCTPOCHUS MACKHA OKEeaHA:
call this Y get_var(filename, "topo",
arr_2D = hv(iwest(myrank):ieast (myrank),
jsouth(myrank): jnorth (myrank)))
e off_put_var()
SanuceiBaer nosie B netCDF-aiin.
Bxonunle mapameTpsl:
character(*) :: var, long_name, units: mMs, pacHImpeHHOe WMS W €JINHUIIBI
A3MEpEeHnd NEPEMEHHON
character(x) :: filename: ums daiiia

real(kind=4) :: arr_1D(:), arr_2D(:,:), arr_3D(:,:,:): HeoOa3aTe/bLHbIEC

apryMeHTbl, U3 KOTOPLIX Oy/IeT CYUTaHa IepeMeHHasd.

real(kind=8) :: arr_2D_8(:,:),arr_3D_8(:,:,:): Heobsa3aTeIbHBIE ApPTYMEH-

ThI, 13 KOTOPBIX OYJeT CUYUTAHA ITepPeMEHHA.

character(*) :: filename: HeoOsA3aTe/NBHBINA apryMeHT, obo3HadaOmMMil (aiin, B

KOTODBIA Oy/yT 3anucanbl ganHbe (110 yMoIdaadanuio ucnobsyercs [C-dait).
IIpumep ucnosb30BaHUA:

Jlobasyenne B IC-daitn okeana maccupa Tomorpadun kv:

4



call this Y put_var(var = "kv", long_name = "kv-array",
units = "unitless",
arr_2D = REAL(kv(iwest (myrank):ieast (myrank),
jsouth(myrank): jnorth (myrank))))

5 3aMedyaHud

Pabora Gsioka Tpebyer ycranoserroro nakera CDO. CkpunT yCcTaHOBKH W WHCTDPYKITUU
HAXOJIATCS B yaennoM git-pernosuropun. s ObICTPOro 3amycka Ha JOMAIHeil MalnHe

MOXKHO 00OMTHCH YIIPOIIEHHON YCTaHOBKOI:

sudo apt-get install cdo



