MIHICTIPCTBA AAYKALBII POCIHYBJIKI BEJIAPYCbH
BEJIAPYCKI I351P’KAVHBI YHIBEPCITOT
I'EAT'PA®IYHbBI ®AKYJIBTIT

Kadenpa aryibHara 3eMJsi3HayCTBA i rigpamersapaJorii

MILKEBIY Spacnay MixaiinaBiu

BAJILIALBIS I BI3YAJIBALBIS MESAMALUTABHAN MAJIDJI
WRF JJISI TIPATHA3ABAHHSI CTHATITBIYHAM CITYAILBIT HA
TOPBITOPBII BEJAPYCI

Marictapckas AbicepTarbls

creupbisibHacb 1-31 80 17 «MeTtrapaoris, KiiiMaTanoris,
arpaMmeT3apanoris»

HaBykoBbI KipayHik
Kpacoycki Ansikcannp MikanaeBiu
KaHJIbIIAT MaTAMAaThIKA-TIXHIYHBIX
HABYK, JaIPHT

Jamymryana ga abapoHbl

«_» 2015 .
3ar. kadeapsl aryyibHara 3eMJISI3HaYCTBA 1 T1IpaMeTIapaiorii
I1.C.JIomyx

JOKTap reorpadivyHbIX HaBYK, npadecap

Minck, 2015

1



VJIK 551.501
PE®EPAT

Munkesuu S. M. Banupmanus u BU3yajau3alus ME30MacIITaOHOW MOJIeNu
WRF 1t mporHo3upoBaHusi CAHONITUYECKOW CUTyallud Ha TeppuTopuun benapycu
(MarucTepckas auccepTaius).

Mumnck, 2014-2015 rr, — 62 cTpanwuil.

[IporHo3upoBaHue TOTOALI TMPU HCIOIH30BAHUHA YWCIICHHBIX MOJEei
WHTEHCUBHO BHEIPSETCS HA JAHHOM JTale pPa3BUTUSA THAPOMETEOCITYKObI
pecnyonuku bemapyce. s gucieHHOro pacyera CHHONTHYECKOW CHUTYaIldd B
PecryOmmkaHCKOM THIPOMETEOPOJIOTUYECKOM TIEHTpe MUHUCTEPCTBA TPUPOTHBIX
pPECYpCOB H OXpaHBbl OKPYXKAIOMICH CpPEIbl HCIOIB3YETCS Me3oMacIiaTOHas
yuciennas mojens WRF.

AKTyaJbHOM 3a7aueil SBIs€TCA ajanTalisi MOJIETH JIJIsi TEPPUTOPUHN HaIIeH
CTpaHbl TPHU HCIOIB30BAHUU HaMOOJEe TOYHBIX TeorpaduuecKux MaHHBIX IS
MIPOTHO3UPOBAHUS TMOTOJI HAa PErHOHAJIBLHOM ypoBHE. B pamkax marucrepckoit
JUccepTaly Oblla TOCTABJICHA 3ajjadya pa3paOOTKM U HCCIEIOBAHUS METOAMK
ajanTalyy  JIaHHBIX,  BO3MOXKHBIX  CIIOCOOOB  YIY4YIIIEHHs  KadyecTBa
nporHo3upoBaHusi mpu  ucnoib3oBanun CynepDBM. J[lns ajgantanuu  u
aCCUMHIJIAIIMU MCIOJIb30BaHbl JaHHbie penbeda SRTM. Shuttle Radar Topography
Mission (SRTM) siBiisieTcst MeXTyHApOIHON HayYHO-HCCIICIOBATEILCKONH MUCCHEH
noydeHuss 1UQpoBeIX Mojenedt pembeda. Ilpum momomm  MpOrpaMMHOTO
oOecrieueHus peaTM30BaHBI BO3MOXHOCTH HCITOJTH30BAHUS HOBBIX
reorpaUYECKUX  JAHHBIX IS TIOBBIIMICHWS TOYHOCTH  MOJCIUPOBAHUS
KOJMYECTBEHHBIX XapaKTEPUCTHUK METCOPOJOTHYECKHX IapaMeTpoB. Tak ke
paccmotpenbl  ocobeHHocTH OIIA, KkoTopeie B HalbHEHIIEM MOTYT OBITH
WCITIOJIb30BAHBI JJISI MOJICIIMPOBAHUSI CHHONITUYECKON CHUTYaIlud MPU COBMECTHOM
UCIIOJIb30BAaHUU ¢ Me3omaciTabHoi monensio WRF - monenupoBanus npu yudere
riobanbHbIX ocobeHHocTe OLIA, it yero Takke Ha TaHHOM dTare pa3padoTaHbl
OTIpEJICTICHHBIE METOJMKU - JIJIi  TIOCTPOEHHUS ITUTAHETAPHBIX  BBICOTHBIX
(bpOHTANBHBIX 30H U .

N3yyenbl 0COOCHHOCTH BEpU(PUKANNKA W BATHIANMKA KaueCTBA YHCICHHOTO
MPOTHO3a MOTObI MPU MOMOILIM MPOrpaMMHO-UHCTpyMEeHTaiabHoro nakera MET
(Model Evaluation Tools), kotopsrit aktuBHO BHenpsiercs B PTMII. B pesynbrare
MPOBEICHHON paOOThI METOJMKHU QIANTAIMA U aCCUMUJIMPOBAHHBIC JTAHHBIC OBLIH
nepenanbl B PI'MI 1yist manpHENIIETO UCIIOJIb30BaHUA, TECTUPOBAHUS U MPOBEPKU
W3MCHCHUI KadecTBa IPOTHO3MPOBAHUS METCOPOJIOTMYCCKUX —ITOKa3aTeleH,
CUHONTHYECKOW CUTYaITUH.

bubnmuorpadus, 65 Hass., 38 puc., 62 cTp.
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Minkesiu f. M. Baniganpisa 1 Bizyami3aneis me3amamrtadbraii mampm WRF
JUUISl IparHa3aBaHHs CIHANTBIYHAM CITyallbll Ha TAPBITOPHII benapyci (Marictapckas
JILICEPTAITBIS).

Minck, 2014-2015 rr, - 62 cTapoHaxk.

[IparnazaBanHe HaABOP'S IPbI BBIKAPHICTAHH1 JI1Y0ABBIX MRSy 1HTIHCIYHA
VKapaHsela Ha JaJ3eHbIM JTale pas3Billld TiapamMeTdaciaykO0bl pACIyOITiKi
benapyce. [y koybKacHara pasiiky CiHanmThIYHAW ciTyaleli ¥ PacmyOmikaHckiM
riipaMeTdapanariyipiM IPHTPl MiHICTAPCTBA MPBIPOJHBIX pPICypcay 1 axoBbI
HaBaKoJIbHAra acsApoj/3s BBIKAphICTOYBaelllla Me3aMainTaOHasi JiKaBas Madiib
WREF.

AxTyanbHail 3a7a4aii 3'synsenia aganTaiblisa Maadil Ui TIPHITOPHI1 Hallak
KpaiHbl Tpbl BBHIKAPHICTAHHI HAHOOJBIN JAKIAIHBIX rearpadiyHbIX Jaa3€HbIX IS
IparHa3aBaHHsA HAABOP'S Ha pATISHAIBHBIM Y3pOyHI. Y paMKax Marictapckai
JpIcepTallbli ObLIa TacTayjieHa 3ajadya paclpaioyki 1 JacieiaBaHHS METOJBIK
ajanTaipbll JaJA3€HbIX, MardbIMbIX criocaday MaJsMIIdHHS SKacli MparHa3aBaHHS
npbl BbIKapbicTaHHl cynepOBM. Jlns amanTanbii 1 aciMUISIIBIL BBIKAPBICTAHbBI
nansenbisi panbedy SRTM. Shuttle Radar Topography Mission (SRTM)
3'synserna MiKHApOJHAM HaByKOBa-Jaciaeqdail Micisgii aTpbIMaHHS J190aBBIX
Mamisty panbedy. Ilpbl gamamos3e mparpamHara 3a0€CHsSfUdHHS piasli3aBaHbI
MardbIMacili BBIKAPBICTAHHS HOBBIX rearpadiuHbIX JaA3€HbIX ISl MaBBIIIIHHS
JTAKJIagHACIll MaJdJIABaHHS KOJBKACHBIX  XapaKTapbICTBIK  MeETdapaarigHbIX
napametpay. ['atak xa pasriemkansl acadmiBacii ALLA, skis ¥ ganeibsiM MOTyIb
OBbILb BBIKAPBICTaHBI JUIsl MaJ3JIIBaHHS CIHANTBIYHAW CITyallbll MPbl CYMECHBIM
BBIKApBICTaHH1 3 Me3aMamTadHo Mamammo WRF - mamgangaBanHs npbl YIliKy
riabanbHbIx acabmiBacugy AIlA, nms 4yaro TakcamMa Ha JIaJ3€HBIM dTarie
pacmpamaBaHbl TIYHBIA METOMBIKI - I MaOyAOBBI TUTAHETAPHBIX BBIMIBIHHBIX
dbpaHTaNIbHBIX 30H 1 1HIIL

BriByuansl acaGmiBaciii BepbidiKallbli 1 Badifalbli sSKacii KoJbKacHara
MparHo3y HajaBOp'sS TpHI JlallaMo3€ MparpamMHa-iHCTpyMeHTanbHara nakera MET
(Model Evaluation Tools), siki akTeiyHa Ykapansermna ¥ PI'MII. VYV BwiHiKy
mpaBe[3eHall Tparbl METOJABIKI ajamnTaibli 1 aciMUISIBAHBIS JTaa3€HbIA OB
nepaganzensis ¥ PIMII nnst paneiiimara BhIKApbICTaHHS, TICTaBaHHA 1 MpaBepKi
3MSTHEHHSTY AKacIll MparHa3aBaHHS MeTdapajariuyHbIX Maka3dblkay, CiHANThIYHAN
CITyallbll.

bibmisrpadis, 65 Ha3s., 38 mai., 62 ctp.



ABSTRACT

Mitskevich Y. M. Validation and visualization of mesoscale WRF model for
synoptic situation research and forecasting in Belarus(master thesis).

Minsk, 2014-2015, — 62 pages.

Weather forecasting using numerical models extensively introduced at
current development stage in Hydrometeorological Service of Republic of Belarus.
For a numerical research of the synoptic situation in the Republican
Hydrometeorological Center of the Ministry of Natural Resources and
Environmental Protection mesoscale numerical model WREF is used.

Topical task is to adapt the model for our country using the most accurate
geographic data for weather forecasting at the regional level. As part of master's
thesis was tasked with developing and researching methods of data assimilation,
the possible ways of improving the quality of forecasting using supercomputers.
For the adaptation and assimilation was used data relief SRTM. Shuttle Radar
Topography Mission (SRTM) is an international research mission to produce
digital elevation models. With the software realized the potential of new
geographic data to improve modeling accuracy of the meteorological parameters
quantitative characteristics. As the features of GCA, which can later be used to
simulate weather patterns via it's application together with the mesoscale model
WRF - simulation taking into account the peculiarities of global GCA, for which
certain techniques are also developed at this stage - for the plotting of the planetary
high-altitude frontal zones and others.

Peculiarities of verification and validation of the numerical weather
prediction quality using the software and toolkit MET (Model Evaluation Tools)
investigated, which is being promoted in the RSMC. As a result of the work
methods to adapt and assimilate the data have been transferred to the RHMC for
future use, testing and validation of forecasting changes in the meteorological
parameters, the synoptic situation quality.

Bibliography, 65 names, 38 fig., 62 pages.



