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ANNTOPUTM ABTOMATU3UPOBAHHOIO OMNPEAENEHUA KITACCA
CTABUNBbHOCTU ATMOC®EPDI AJ181 TEKYLLMX METEOYCJIOBUA

Paccmompen npozpammmubiil 610K onpedenieHuss Kiacca CmabuibHOCMu ammocgepsl, paspabomanHulil 8 Ka-
yecmee 0OHOU U3 (PYHKYUOHAILHBIX COCAGTIOUUX 2OUHPOPMAYUOHHOU cUcmeMbl, 0becneuusarueti MOHUmo-
PUHZ (Pakmuuecko2o COCMOSHUSL 3A2PA3HeHUs. ammochepro2o 8o30yxa. [Ipednodcena npoepammuas peanusayus
O0HOU U3 3a0a4 CHAONCEHUs CYWEeCMEYIOWUX MAMEeMAMUYecKux mooeell 0 pacuema KOHYEeHmMpayuu 3aepss-
HAIOWUX 8elyecms 6 ammocghepe HeoOX0OUMbIMU MEMEOPOLOSULECKUMU OAHHBIMU C NOCAeOYIoUwel Ux a0anmayu-
el 6 pexcume peanrvHo2o epemeru. Ilpednoscen nooxoo 0ns cOopa u XpaweHusi pe3yibmamos padbomol nPocpam-

Mbl HA y()(lﬂeHHblx cepeepax 6 asnmomamudeCKom pesrcume.

Knrwueswie cnosa: qu)OpMaLﬂlOHHble mexHoJjiocuu, 9KONI02UYeCK UL MOHUMOPUHZ, onpedeﬂeime Kiracca cma-

bunbHocmu ammocghepwl, 3az2pszHenue ammocgepoi.

BBepeHue

Jlisl XapaKTepUCTUKU YPOBHS 3arpsi3HEHHs aTMO-
cdepbl TOW WIM WHOH TEPPUTOPUH 32 TPOIOIIKUTEINb-
HBIH TIEpHOJI BPEMEHH HCIONB3YIOT (POHOBYIO KOHIICH-
TPaLUIO OTIENBHBIX 3arpsi3Hsromux BemectB (3B) u
00001IeHHBII TTOKA3aTeNbh — MHAEKC 3arps3HEHUs] aTMO-
cdepbl, paccUUTHIBAEMBIN Kak CyMMa 3HAa4€HHH KOH-
LEHTpaIMi BEAYIINX 3arps3HUTeIeH, HOPMHPOBAHHBIX
Ha 3HAUYEHUS MX TPEIeSbHO JOMYCTUMBIX KOHIIEHTpa-
uuii [1]. C menblo obecriedeHus MOHUTOPHHTA (DaKTH-
YECKOI'0 COCTOSIHHSI 3arpsi3HEHUs] BO3JYIIHOTO Oaccei-
Ha, IPOrHO3a YPOBHSI aTMOTEXHOT'€HHBIX BhlNafieHuit 3B
U pa3pabOTKH PEKOMEHIANWH Ul YIy4IIeHNs! COCTOs-
HUS OKpYXKalolllei cpenpl HeoOxoauma WH(OpManuoH-
Hasl TEXHOJIOTHSI KOHTPOJIS 3arpsi3HEHHST BO3yXa.

OHa JI0JKHA peraTh CIeIyIoIue 3a1aqn:

— pacuer KoHIEeHTpauuu 3B 0T crammoHapHBIX
HCTOYHHMKOB B ITPU3EMHOM CJIO€ aTMoc(ephl IS 3a1aH-
HBIX TIPOCTPAHCTBEHHBIX KOOPIMHAT,

— BHU3yallM3alusl pe3yNbTaToB pacyeToB B BHUJIE
30H 3arpsiI3HEHHS M0 YPOBHSM KOHIICHTPAIIMH BEIIECTB;

— TIpEeICTaBJIIEHHE 30H 3arps3HEHUs] 110 YPOBHIM
BPEHOTO BO3JICUCTBHUS C YYETOM CYMMApPHOT'O BIHMSHHUS
psiia XUMHYECKUX BELIECTB OT Pa3JIMYHBIX HCTOUHHKOB;

— BO3MOXXHOCTH TIOJIYYEHHUS! PE3YJbTAaTOB pacue-
TOB MOJIEJIH B PEXKHUME PEaIbHOr0 BPEMEHH C YYETOM
TEKYIIUX METEOPOJIOTHYECKUX TOKa3aTesel, 3arpamin-
BaeMbIX M3 CYIIECTBYIOIINX Web-pecypcoB;

— peanu3anysi BO3MOXKHOCTH ydera penbeda Me-
CTHOCTH JUISl TTIOCTPOEHHSI YTOUHEHHOW MOJENHU 3arps3-
HeHus aTMocdepsl;

— BO3MOXHOCTH (DOpMHpOBaHUSI OaHKa CTaTHUCTH-
YECKUX JAHHBIX [UIS BBIIBJICHHS 3aKOHOMEPHOCTEH U

MIPUHATHUS YIPABICHYECKUX PEUICHUH 0 YITYYIICHHIO
HKOJIOTUYECKON CUTYallud B KOHKPETHOM PETHOHE;

— OCYILIECTBJIIEHHE KaK KpaTKOCPOYHBIX, TaK |
JIONTOCPOYHBIX TPOTHO30B IO JKOJOTMYecKoi obcra-
HOBKE (Ha ocHOBe C(pOpMHUPOBAHHOTO OaHKa JaHHBIX), a
TaK)ke MOJICJIMPOBAaHHE BO3MOXKHBIX TEXHOTEHHBIX CH-
Tyaluii C OIIGHKOW BEpPOSATHBIX MOCIENCTBHH (TeXHO-
TCHHBIX PUCKOB) [2, 3].

Pemenne mocraBiieHHBIX 33]]a4 CBSI3aHO C OLEHKOM
KoHIeHTpanuu 3B Ha ocHOBe Mofenell aTMoc(hepHOro
nepeHoca. Pacuers! u kaprorpadupoBaHHE PHU3EMHBIX
KoHIleHTpanuid 3B mo3BONAT cO37aBaTh ONTUMMU3AIM-
OHHBIE KOJIOT0-DKOHOMUYECKUE MOJIENH, B YaCTHOCTH,
JUISL WICHTU(HUKALMKN PETHOHOB, TI€ aTMOTEXHOT'€HHbBIE
BBINAJICHHS] TIPEBBIIAIOT BEIUYUHBI KPUTHUECKHX Ha-
rpy30oK. Dta MH(pOpPMAIHs MO3BOJIUT OINPEICIHTh pe-
THOHBI, B KOTOPHIX HEOOXOJUMO IPOBECTH B TOH HJIH
WHOM cTerneHn cokpaleHue BiopocoB 3B, uTobOb! obec-
MIEYUTh CHIDKEHHUE PETHOHAJIBHBIX MPEBBIIICHUH KPUTH-
YECKUX Harpy30K ¥ YMEHBIIUTh BEPOSITHOCTH MPOSIBIIE-
HUSI OKOJIOTUYECKOT'0 pUCKa.

IIpu pacuere pacnpocTpaHeHUsl BHIOPOCOB HEOO-
XOIMMO YYHUTBIBaTh DACIIOJIOKEHHE HCTOYHUKOB, HX
BBICOTY W JUAaMETp, a Takxke o0beMbl BEIOpocoB. B 3a-
BHUCHMOCTH OT CIIEIMAJIN3AIMU TPEANPHUITAS MEHSIOTCS
BBICOTHI TPYO M XUMHUYECKHH COCTaB BBHIOpAaChIBAEMOI
ra3o-so3aymHoi cmecu (I'BC), mostomy apeaisl aTMo-
cepHOro 3arpsI3HEHUS] UMEIOT CIOKHYIO CTPYKTYPY.

Bosneiicteue 3arpsaHsronmx Bemiects (3B) Ha
OKPYXAaIOIIYIO Cpely 3aBUCUT OT UX (PU3MYECKUX U XH-
MHYECKHX CBOWCTB, CBOWCTB MPOIYKTOB NECTPYKIHUU H
KOHLISHTPALlMK T€X W APYTHX B BHIOpOCAX M OKpYKaro-
el cpene. Bpemst skxu3Hu 3arps3HuTeNns B atMochepe —
BaXHEHIIMH MapaMeTp, ONpeelsSIonui MacTadbl ero
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pacnipocTpaHenus Mcxoms u3 3Toro BeIOpockl 3B wmimu
CaMH 3arpsI3HUTENH AENATCS Ha TPU TUIIA:

— BBIOPOCHI BEUIECTB C OOJNBIINM BPEMEHEM JKU3-
HHU B atMocdepe (roAbl MM MECSIbI), CIOCOOHBIE pac-
MIPOCTPAHSTLCS B OKPYXKAIOIIEH cpeie B TI00aIbHOM
MacmTabe He3aBHCUMO OT MecTa uX BbIOpoca (yriekuc-
JBIA Ta3, (QpEeoHBl, PaAMOHYKIHIBI C MEPUOIOM IIOTY-
pacriazia OT OJTHOro Mecsiia 1 0oJbIIe);

— BBIOPOCHI BEIIECTB C OTPAaHUYCHHBIM (OOBIYHO
JI0 HECKOJIbKHX CYTOK) BpEMEHEM XHM3HHU B aTMocdepe,
MPUBOASAIINE K 3arps3HEHUIO KPYIHOTO pErhoHa, 3a
TpeielaMi KOTOPOT'O KOHILIEHTPALUS 3arpsI3HUTENS Obl-
CTPO TaJaeT, OHAKO B CIEJOBBIX KOJINYECTBAX MOXKET
HaOMIONATHCSl TTOBCEMECTHO (OKCHABI Cephl M a30Ta,
TIECTULHUIBI, TSDKEIbIE METAJLIIbI);

— BBIOPOCHI BELIECTB C MAJIBIM BPEMEHEM JKU3HH B
atmoc(epe (rpydoauciiepcHbIe a3p030IIH, CEPOBOIOPO
U JIp.), TIPUBOJISIIINE K 3arpsS3HEHUIO B JIOKAJIBHOM Mac-
mrade (Ha CpPaBHUTEFHO HEOOJBIIONH TEPPUTOPHN).

[NoBenenue 3B mocie monagaHus ux B atMochepy,
OIPEIEIISIIOTCSl MHOTUMHU (DaKTOpaMH W, TPEXJEe BCEro,
MIPUPOAHBIMHU: METEOPOJIOTHYECKON cuTyanueil, oco-
OEHHOCTSIMH MHKpoOpenbeda, HaIuIHueM MacCHBOB 3e-
JICHBIX Haca/ieHWi. BeTpsl yBenW4umBaIOT CKOpPOCTH
paccesiHUSL ¥ TIepeMelIMBaHus, a BO3JIYIIHbIE MOTOKH,
BBIHOCST 3arps3HEHUs] B
BepxHue ciou atMochepbl. OHAKO MOTYT BOHUKHYTh
TaKWe yCJIOBHS, IPU KOTOPBIX aTMoc(epHbIe CIOH Oc-

HallpaBJICHHBIC OT 3€MIJIH,

TaOTCsl CTaOWIBHBIMUA (MHBEPCHUSI TEMIIEpaTyphl, aHTH-
nuKIIoH). B pesyibrate 3B ocratorcs BONMHM3M HOBEpX-
HOCTH 3€MJIM, HAaKaIUINBasCh B OOJNBUIMX KOJIWYECTBAX,
OMAacCHBIX JJIsl YeloBeKa W OKpyxKarole cpensl. Ilepe-
YucIeHHbIe (JaKTOPhl B 3HAYUTENILHOM CTETIEHH Ompeie-
JIAIOT pacnpocTpaHeHue 3B BOKpYr MCTOYHHMKA 3arpss-
HEHUS U NIEPEHOC UX Ha Pa3IMYHbIC PACCTOSHHS. YUer
panuyca BO3MOXKHOrO pacnpocrtpaneHus 3B ocobeHHO
BaXCH TIIPH OIpEAEICHUH pPa3MEpOB CaHUTAPHO-
3alIUTHOM 30HBI TMPENIPHUATHS, BbIOOpE Mecra s
CTPOUTENIbCTBA JKUJIBIX KBAPTAJIOB U T. 1I. [4, 5].

Takum 00pazoM, B BUIYy TEHICHLUH K Pa3BHTHIO
MIPOMBINIIEHHOCTH B OOJBIINX TOpPO/aX, TPEOYIOTCS CHUC-
TEMbI KOHTPOJS JKOJIOTHYECKHX PHCKOB, COIYTCTBYIO-
IIMX TEXHOT'CHHBIM IPOM3BOJCTBAM. MOHHTOPUHI BBI-
OpOCOB ¥ HKOJIOTHYECKUX PUCKOB IMpPETyCMaTPUBAET pa-
60Ty ¢ OonmpIIMMU OObEMaMHM JaHHBIX, a X 00paboTKa
BPYUHYIO YK€ He Tpe/CTaBIsIeTCs BO3MOXKHOH H 1eJIeco-
00pa3Hoii, Mo3TOMY MpobiiemMa Co3/1aHusl aBTOMATU3UPO-
BaHHBIX TEXHOJIOTHMH MOHHTOPUHIA COCTOSHHUS aTMocde-
pPBl B aBTOMaTHYECKOM PEXHME W COIYTCTBYIOIIMX UM
BCIIOMOTATEJIbHBIX MTPOTPAaMMHBIX MOJYJEH CErojHs sB-
JISIETCSI YpE3BBIYAIHO aKTyalIbHOW M BOCTPEOOBaHHOM.

Leanio pa6oTsl sBIsIETCS pa3pabOTKa MpOrpaMMm-
HOT'O MOJYJSI T€OMH(OPMAIIMOHHONH CHUCTEMBI MOHHUTO-
pHMHra BO37yXa IJIsl ONpeNeNieHus Kilacca CTaOMIbHOCTH
atMoc(epbl IO METEOJAaHHBIM B PEKUME PEabHOTO
BpPEMEHH.

1. OnucaHwme anropuTmMa nporpamMmmbl

JlanHast mporpaMMa mpemiokeHa B KauecTBE MO-
Iyas WHOOPMAIMOHHONW TEXHOJOTMA MOHHTOPHHIA
aTtMoc(ephl B YCIOBHUAX SKOJIOTHYECCKON HECTaOMIBHO-
CTH TexHO3KocHucTeM. OTHAKO OHa MOXET OBITH ITpHUMe-
HEHAa W K JIPYI'MM CHCTEMaM MOJCIHUPOBAHHS PacIIpo-
ctpanenus 3B B atmocdepe. Beck mporece ammccuu
BpPEIHBIX BEIIECTB W3 HCTOYHUKA BBIOPOCOB MOXKET
OBITh MAaTEMATUYCCKH IPEICTABIICHA BUIOM pacIpese-
JIeHU KoHleHTpauuu 3B BIOMb Tpex KOOpAWMHATHBIX
oceit X, Y u Z (puc. 1). [Iporpamma «OKCA-01» mo-
3BOJISIET KXK/BIA Yac B aBTOMAaTUYECKOM PEXHMME OIpe-
JIENIATh BXOMHBIC TTApaMETPhI I MaTeMAaTHUECKOH MO-
JIeNTH, ONMCHIBAIOIICH XapaKTep paclpenesieHus Mo OCH
Z u 1o ocd Y U COXPaHATh UX B apXWB JAHHBIX JJIA 3a-
JIa4 CTATUCTHYCCKOTO aHaJIH3a.

77 Mpogbune no
ocuz"

IMpodpuns edone
yeHmpaneHoii
AuHUU

Puc. 1. Bug pacnpenenenuii koHuentpauu 3B
BIOJIb ocelt X u Z

Jnsa onenkn 3Hauenuit CKO o, , Gy Xapakrepu-

3ylolux paccesuue 3B B BepTUKaJIbHON IIOCKOCTU U B
HAIPaBJICHUHU, TEPHCHIUKYIIPHOM OCH (hakena, Kak
MIPABUJIO, UCIIOIB3YIOT IMITUPHUYCCKHIE (DOPM YJIBL:

oy (xkp)=a(ky)-x"04),

()

o, (x.ky ) =c(ky )-x4ka) @)

TIe X € [102 ...104J , ko — Kmacc ycroitunBocTa aTMO-

chepst A...F (Tabm. 1).
Tabnuna 1
Knaccel ycroitunBoct atMochepsr

Kracce! ycroiunBoctu atMmochepbl
CkopocTb
JuesHoe BpeMs. Yposens | HouHOe Bpemst.
Be;?ca’ COJITHEYHOI'O OCBEIICHUSA O01a4YHOCTEL
Cunbnbiil|Cpennnii|Cnadsrit| >50% | <50%
<2 A A-B B E F
2-3 A-B B C E F
3-5 B B-C C D E
>5 C -D D D D
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Knacc ycroitumBocT atMocdepsl XapakTepusyeT
CHOCOOHOCTh aTMOC(ephl paccenBaTh 3arps3HUTEIH.
OOBIYHO pa3iIMYaoT 6 KIACCOB CTAOMJIBHOCTH aTMO-
chepst A...F [6].

Knacc A coorBercTByeT HamOOJbILICH HEYCTOHYH-
BOCTH (OYCHb KOHBEKTHMBHas atMocgepa — sCHOe HeOo,
BBICOTa COJIHI[A HaJl ropu3oHTOM Oosee 60°, cnaOblii Be-
Tep).

Knacc B coorBercTBYeT yMEpeHHO HECTAOMIIBHBIM
YCIIOBUSIM.

Knacc C cooTBeTCTBYeT HE3HAYMTENIBHO HECTa-
OWJIBHBIM YCIIOBHSIM.

Krace D cooTBeTcTBYeT HEMTpaIbHBIM YCIOBHSIM.

Knacc E cooTBeTcTByeT HE3HAUMTENHHO CTaOWIIh-
HBIM YCJIOBHUSIM.

Knacc F coorBerctByer Hambonblieil ycTOHYHBO-
ctr (OONBIION OTPULATENBHBIA TPaJUEHT TEMIIEpaTyphI
mpu caboil MeXaHMIECKOU TypOYJIEHTHOCTH — Oe3BeT-
pEHHbIE, SICHBIE HOYH, KOT/Ia 3eMJIsI OXJIaXIaeTcsl, U3Iy-
Yasi TEIIO ¥ BO3HUKAET TOJICTHIH HMHBEPCUOHHBIN CIIOH ).

[pu omnpenenennn Kiacca ycToHYMBOCTH atMoche-
pBl Ky yUHTHIBAIOT CKOPOCTH BETpPA, BPEMsI CYTOK, COJ-
HEYHOE OCBEIEHWE B MECTHOCTU U CTENEHb 00JauHOTrO
mokpsITHs [7, 8).

3nauenuss kodpduumentoB a(ky), b(ka), c(ka),
d(ka) (1), (2) ompenmensOT B 3aBUCHMMOCTH OT KJiacca
YCTOWYMBOCTH aTMochepsl (Tadi. 2).

B nuTepaTypHBIX HCTOYHHMKAaX OHHM YyKa3aHBl IS
z=0,IMmu h<20 M.

Takum 00pa3oM, OblIa MPEATIOKEHA CIEeAYIoIas
MOJIENTb OMpPEENICHUs] Kilacca YCTONYMBOCTH atMocde-

pHI (puc. 2).

Tabnuna 2
[TapameTpsl pacuera Oy, O,

Knacc ycroiiunBoctu a b c d
Ouenb HectabunpHbiii [ A [0,527/0,865] 0,28 | 0,90
HecrabunnHbIi B 10,371(0,866] 0,23 | 0,85
CrnabonecTaOMIbHBIHA C 10,209(0,897( 0,221 0,80
HetitpanbHbiii D |0,128(0,905( 0,20 | 0,76
CTaOMIbHBIH E 1]0,098]0,902] 0,15 | 0,73
OueHb cTaOUILHEII F {0,065]0,902( 0,12 0,67

OcHOBOI1 17151 pa3paboTKH cTaja Tabnuia KiIaccoB
ycrouuBocTr atMocdepsl mo IlackBWLITY W OHJIAMH
cepBuc «Google moroza».

CKpHIT IporpaMMbl KaKAbld 4ac (GopMupyer 3a-
MpOC B METEOCIYX0y, Ha BbIXoJe (GOpMUpPYETCS TaOIu-
1a ¢ HeOOXOJAUMBIMH JTAHHBIMU O METEOYCIOBHSX (CKO-
POCTB BeTpa, HANpaBJIeHUE BETpa, TeMIlepaTypa, Xapak-
TEpUCTUKA THIA OOJaYHOCTH/OCAIKOB, BpPEMs BOCXO-
Jla/3aKara COJHIA), a TAaKXKe Jara, BpeMs W HIeHTH(DHU-
KallMOHHBIH HOMep 3amepa. Ha ocHOBe 3THX MaHHBIX
MIPOBOJIUTCSI OTIpEZIeICHUe Kilacca CTaOMIIBHOCTH aTMO-
cdepbl U HAXOJTCSl YUCIICHHBIE 3HAYECHUsI KOA(PPHIIU-
€HTOoB a, b, ¢, d.

Bpema roga

Bpema cyTokK

OcBelWeHHOCTb

XML +ckpunTt

-

O6.na4HOCTb (0canku)

Knacc ycToliuusoctu

—

CropocTb BeTpa

aTmocepbi

Puc. 2. O60011eHHass MOAENb ONpEIENIeHHs Kilacca YCTOHUYUBOCTH aTMOC(EpHI

[TonyueHHBIE PE3YIBTATHI 3aIMCHIBAIOTCS B Oa3y
JMIaHHBIX B BHJE TaOIuIbl (puc. 3).

IIporecc ompeaeneHus Kiacca YCTOWYHBOCTH
atMocdepsl YCIOBHO MOKHO pa30WTh Ha 2 d3Tama:
9Tall TPYNIUpoBKH (puc. 4) W 3Tam pacdera KIaccoB
YCTOWYUBOCTU aTMOC(epsl (puc. 5).

2. HaszHauyeHue
M yCNoBUs NpUMeHeHus

IIporpamma «OKCA-01» npeaHa3zHadeHa i aB-
TOMATHYECKOM 3aIMCH JTAHHBIX MMOJYYEHHBIX U3 METEO-
ciyx0b1 «Google» yepe3 3a7aHHbIC HHTEPBAJIBI BPEMCHU,

10724 3 1w -3 TmacMypHO

10725 4 SW -2 TmacMypHO

10726 8 W -2 CHeT

10727 8 W -2 CHeT

10728 4 W -2 nacMypHO, HeOOIBIIOH cHeT
10729 2 se -3 ACHO

10730 3 s -1 ACHO

05:36  17:48 2016-03-2009:00:02 B-C 0.29  0.8815 0.225 0.825
05:36  17:48 2016-03-2010:00:02 B-C 0.29  0.8815 0.225 0.825
05:36  17:48 2016-03-20 11:00:02 C 0.209 0.897 022 0.8

05:36  17:48 2016-03-20 12:00:03 C 0.209 0.897 022 0.8

05:36  17:48 2016-03-20 15:00:02 B 0.371 0.866 0.23 0.85
05:34 17:50 2016-03-2110:00:02 A-B 0.449 0.8655 0.255 0.875
05:34 17:50 2016-03-2111:00:01 B 0.371 0.866 0.23 0.85

Puc. 3. ®parMeHT pe3yIbTUPYIONICH TaOHIIbI
nporpammsl «OKCA-01»
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a TakXkKe JJIsi aBTOMAaTHYECKOTO OIPEAEICHUs] IO STHM
JIAHHBIM KJIacca CTaOWIBHOCTH aTMoc(ephl M KoJnde-
CTBEHHBIX KO3()(UIMEHTOB BO3AEHUCTBHUS MOTOIHBIX
YCIOBMI Ha XapakTep paclpoCTpaHEeHUWs MpuMmeceidl B
aTtMmocdepe.

[Iporpamma sIBiIsieTCsl 4aCThIO TEXHOJOTUM MOHH-
TopuHTa aTMoc(ephl U TOJDKHA paboTaTh yIajJeHHO Ha
web-cepBepe. COOTBETCTBEHHO, Il KOPPEKTHOH pado-
THI IPOrPaMMBI HEOOXOIUM cepBep ¢ mozaepxkoii PHP,
MySQL u Beixomom B unTepHeT. [IporpaMma criocobna
paborath B IITATHOM PEXHME C MOMEHTa Pa3MeElICHUs
ee Ha cepBepe, (OPMUPYS HMHTEPAKTUBHYIO TaONUILy
JIAHHBIX C MOMEHTa IepBOro oOpamieHus (OTKPBITHS B
Opaysepe).

C MoOMeHTa 3aIycka mporpamma OyaeTr codoupath
JTAaHHBIE KaXIbIi 4yac, oOpabaThIBaTh UX U COXPAHATH
TIOJTyYEHHBIE PE3yNbTaThl B 03¢ JaHHBIX.

3amycK MporpaMMbl OCYHIECTBISIETCSI TEPEXOAO0M
yepe3 Opay3ep B JUPEKTOPHUIO C HCIOJIHAEMBIM (hailiiomM
Ha cepBepe B COOTBETCTBHU C JJOMEHHBIM MEHEM caiiTa
./Index.php.

B otkpeIBIIEMCst OKHE Opay3epa OymeT oToOpaske-
Ha MHTEPAKTUBHAs TaOJHILA, KOTOpas MPOIODKUT Ha-
KOIUICHWE JMAHHBIX W IOCIIC 3aKphITUSA Opaysepa, pabo-

WHUUManu3auma enara
NPMCBOEHMA UHAEKCA KoHUa
3anuMcK NoaHbIX noarpynn
flag = false

BBO/, Macc1Ba TMNOB 061a4HOCTH
group_char B nopAake ymeHblweHsA
OCBELWEHHOCTH,

BBOZ, KO/I-Ba nogrpynn n_sub

MHULMaNM3aLna CHETINKa
npuceoeHne naeHTdMKaTopos HenoAHbIX NOArpynN
THNaM OCBELLEHHOCTH i=1

group = 1:numel(group_char)

MHALMaNN3aLNA CYETUMKE

Tasi HETIOCPE/ICTBEHHO HA CEpBEPE M COXPAHsS BHIOOPKY
CTaTUCTHYECKHUX JAaHHBIX B 0a3y AaHHBIX (puc. 4).

AJITOpUTM 3Tama pacdera KJIacCOB YCTOWYHBOCTH
atmocgepsr B iporpamme «OKCA-01» npencraieH Ha
puc. 5.

B cootBercTBUHM € puc. 2 IporpaMMa oToOpakaer-
csl B BHJIE MHTEPAKTUBHOM TAOJMIBI, KOTOpAsi OTpaXkaer
nH}pOpMaLNIO O METEOJaHHBIX, BPEMEHHbIE XapaKTepH-
CTHKH, a TaKXKe pe3yJbTaThl ONpEAENeHHs Kiacca yc-
TOWYHMBOCTH aTMOC(Ephl B COOTBETCTBHU € Tadi. 1 u 2.

Cronbupl pe3yapTHpYIOMEH Tadmuipl (puc. 3)
ClleBa-HaIpaso:

UAeHTU(HUKATOP U3MEPEHHS,

CKOpOCTh BeTpa (M/c),

HarpaBJieHHue BeTpa (N — CEBEPHBIIL; S — FOXKHBINA; W
— 3amIaJIHBIN; € — BOCTOYHBIN),

TeMIlepaTypa BO31yXa,

XapaKTepUCTUKa O0IaYHOCTH/TUII OCa/IKOB,

BpeMsi BOCXO/Ia COJHIIA,

BpeMs 3aKaTa COJIHIIA,

BpeMsI TIOJTy4eHHs JaHHbIX,

KJacc cTabMIIBHOCTH aTMOC(EpBI,

3HaueHne Kod(¢uimeHToB a-d nmpu TEKymux Me-
TEOYCIIOBHSIX.

MHWALMANN3aLNA CHETUMKE
HOMepa CTPOKM MaTpuLbl
i=1

)

MHULMaNM3auna CHETINKA
Homepa cTonbua maTprub!
i=1

L 7

Puc. 4. Anroput™ sTana rpynnupoBKU

B nporpamme «OKCA-01»

KO/MuecTsa noArpynn
i=1
noACY&T KoN-Ba TUNOB
obnauroctn
n_group = numel(group)
l —Ala Het—
pacyéT MaKCMManbHOro KoN-Ba
TMNOB 061a4HOCTH B NOATpyNNe
max_sub = ceil(n_group/n_sub)
l —Aa Her:
MHALUMANM3AUNA MATPULLbI —Da n fullsub >0 Her —l
MHAEKCOB OTCOPTMPOBAHHOI -
rpynnbl izl
sort_group_index =
zeros(n_sub,max_sub) v
—Aa flag == false Her—
l 3anMcb NOAHBIX NOATPYNN
sort_group_index(i,1:step_long) . ——
. - groupl({i-1)*step_long+1) : sort_group_index(i,j) ~=0 Her-
PacyéT KoA-Ba NONHOCTbIO group! - p_long+l):
3aN0NHEHHBIX NOAPYNN B i*step_long) ﬁ
OTCOPTUPOBAHHOM rpynne !
n_fullsub = nsub - v init_index = (i-1)*step_long sort_group(i,j) =
(numel(sort_group_index)- fullsub = n fullsub flag = true group_char(sort_group_ind sort_group(i,j) = {“}
numel(group)) n_fullsub =n_fullsu -1 ex(i,j))
i=i+l
I . I — |
VHWLMANM3aLyna Wwara 3annuem ns ¥ 3anMCb HEMOHbLIX NOATPYNN l
rpynnbl B NOAHYO Noarpynny sort_group_index(i,1:step_short)
step_long = max_sub onpesienerme pasmepa MaTpuLibl = group((init_index+(j- =je1
WHULUMANM3aUMA Wara 3aNnUcK B OTCOPTMPOBAHHOM rpyNMbl 1)*step_short+1) : (init_index + 1=
HenonHyio noArpynny [m,n]=size(sort_group_index) j*step_short)),
step_short = max_sub - 1 j=j+l ]

KoHel,
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Hauano

Bce BO3MOKHble TUMbl 061a4HOCTH
(ot meTeocnyskbbl):
group

}

Bpema Bocxofa v 3akaTa ana
TEKYLUMX CYTOK (OT meTeocnykbbi):
t_sunrise, t_sunset;
TeKyliee Bpems:
t_now

}

Tekywwmit Tun o6aayHocTn
(ot meTeocny:kbbl):
lum_type

l

CkopocTb BeTpa:
v_wind

!

COpTI/IpOBKa BCEX TUMOB 06/1a4HOCTN
no nogrpynnam B COOTBETCTBUN C
Tabauuen Knaccos yCTOMYUBOCTM

atmocdepbl no Mackeuany:
sort_groupl — 014 AHEBHOTO BpemMeHu!
CYTOK,
sort_group2 — 1A HOYHOTO BPeMeHM
CyTOK

N T~ [T [T

Het—

Het—

3

¢dnar Bbibopa rpynnel "AHEBHOTO
BpemeHu":
flag_group =1;

onpezeneHne NoArpymnnsl no
oceewwEéHHOCTM (N2 cTpoKM):

[index_subgroup_lum, unused] =

ind2sub(size(sort_group1_index),

lum_type_index);

¢dnar Bbibopa rpynnebl
"HoyHoro Bpemeru":
flag_group = 2;
onpeaeneHue NoArpynmbl no
ocBeLEHHOCTH (N2 cTpoKM):
[index_subgroup_lum, unused] =
ind2sub(size(sort_group2_index),
lum_type_index);
index_subgroup_lum =
index_subgroup_lum + n_subl;

Y

| index_subgroup_wind = 1 |

I
l—,El,a @ Her-

| index_subgroup_wind =2 |
N

l—.ﬂ.a @ Her

| index_subgroup_wind =3 l

[

I index_subgroup_wind =4 | | index_subgroup_wind =5 |

l

MHULMaAM3aLmMa MaTpuLLbl KNaccos
YCTOMYMBOCTH:
classes_atm = {'A', 'A-B','B','E','F';
'A-B','B', 'C,'E,'F;
'8, 'B-C,'C",'D','E};
'¢', 'c-D','D','D', 'D;
‘¢, 'D', 'D','D','D'};

l

TeKYLUMIA Knacc ycToMYnBOCTU atmochepbl:
current_class_atm =
classes_atm(index_subgroup_wind,
index_subgroup_lum);

strcmp(current_class_atm, 'A') == true

Aa I o

stremp(current_class_atm, 'B-C') == true

Ha I H
HeT
’—_< stremp(current_class_atm, 'C') == true
—

Na
I Her
,—: strcmp(current_class_atm, 'C-D') == true
lla T
I Her
,—‘—< strcmp(current_class_atm, 'D') == true
fa 1T ..
I Her
’—|_< strcmp(current_class_atm, 'E') == true
a T T
A I Her
; stremp(current_class_atm, 'F') == true HeT
fa T
i
a=0.371; a=(0.527+0.371)/2; a=0.527;
b = 0.866; b = (0.865+0.866)/2; b =0.87;
c=0.23; c=(0.28+0.23)/2; c=0.28;
d=0.85; d = (0.90+0.85)/2; d=0.90;
1 J I
— l
a=(0.209+0.128)/2; a=0.209; a=(0.371+0.209)/2;
b = (0.897+0.905)/2; b =0.897; b = (0.866+0.897)/2;
¢ =(0.22+0.20)/2; c=0.22; c=(0.23+0.22)/2;
d = (0.80+0.76)/2; d=0.80; d = (0.85+0.80)/2;
LK I I
— }
a=0.065; a=0.098; a=0.128;
b =0.902; b =0.902; b = 0.905;
c=0.12; c=0.15; c=0.20;
d=0.67; d=0.73; d=0.76;

!

BblBOA, 3HaueHMi1 «Knacc yctoitunsoctn atmochepb»
n koadoduumenTos a, b, cn d

01@

Lﬁ Koney, }

Pucynok 4 — AnroputM 3Tana pacyera KJIacCoOB YCTOHYMBOCTH aTMOC(EPHI
B nporpamme «OKCA-01»

CTaOWIBHOCTH aTMoc(depsl, KoTopas Oblna co3laHa B
KayecTBe ()YHKIMOHAIBLHOM YacTH TEXHOJIOTMH MOHHU-
TOPHHTA 3arpsI3HEHHS aTMOC(EPHI.

OcHOBHasl 11eJ1b JAHHOM ITPOTrpaMMBbI - CHa0KeHUe
CYLIECTBYIOIIUX MaTeMaTH4YeCKHX MOJeNeH, BBICTY-

BbiBOAbI M HanpaBneHue
AanbHeWwWnxX nccnegoBaHum

B cratbe ObLT pacKpbIT MPUHIMI JEHCTBHUSI U OC-
HOBHBIE OCOOE€HHOCTH IPOrpaMMBbI ONIPEASIeHUs KIacca
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MAIOIIUX B Ka4eCTBE aHAIUTHYECKOTO siJpa TEXHOIO-
TMM MOHHMTOPHHTa aTMOCQephl Ui pacueTa KOHIIEH-
TpaluU 3arps3HSIONINX BEUIECTB B aTMocdepe, HeoO-
XOAMMBIMH METEOPOJIOTMYECKUMHU JTaHHBIMH C IOCIIe-
Iylolle uX amanTanueil U IepecyeToM B HEoOXOnu-
MbIe KO3(D(UIUEHTHl B PEKUME PEaTbHOrO BPEMEHH,
YTO OTKpPHIBAE€T HOBBIE BO3MOXKHOCTH IIPH MOJIEIUPO-
BaHUH COCTOSHHSI aTMOC(EpPHOr0 BO3JyXa B PEKUME
peaIbHOrO BpEMEHH.

Panee Mmopmenu, ocHoBaHHble Ha TaOnune Ilack-
BWIIa ObUIM CTaTUYHBIE M MOIJIM PAacCMaTpuUBaTh CH-
TYalHIo B €UHUIY BPEMEHH.

[lpn wucnonb3oBaHUM TPEIJIOKEHHOH METOTUKH
TIOSIBJISIETCS. BOSMOKHOCTh CTPOUTH AMHAMHYECKHUE MO-
JIeNT OCHOBBIBASICH HA yXK€ CYIIECTBYIOIINX JTAHHBIX M
CEepBHUCAX.

B nanpHeliem miiaHUpYeTCsl pa3BUBaTh aBTOHOM-
HOCTh JaHHOHM MPOTrpaMMBbI, pacUIUpsIs €€ CIIEKTP B3au-
MOJIEHCTBHUSA C ApYTUMHU MeToauKamH [9].

Kpome Toro, Ha OCHOBE CYyIIECTBYIOIINX AJITOPHT-
MOB IUIAaHUPYETCS TIOIYYUTh BHIOOPKY JAQHHBIX UISl BBI-
SIBJICHUSI 3aKOHOMEPHOCTEH M3MEHEHUs YPOBHS 3arpsi3-
HEHUS! B 3aBUCHMOCTU OT KIMMATHYECKUX OCOOEHHO-
CTel.
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ANrOPUTM ABTOMATU3OBAHOIO BUSHAYEHHA
KINACY CTABIJIbHOCTI ATMOC®EPH
AnAa nOToO4YHUX METEOYMOB

C.M. Angpees, A.C. Heuaycos

Posenanymo npoepamnuii 610k 6usnauenns kiacy cmadirbnocmi ammocgepu, po3pobuenuii 8 akocmi 0OHIET 3 QyHK-
YIOHANLHUX CKIAOO0BUX 2€0iHpOpMayitinoi cucmemu, wo 3ab6e3neuye MOHIMopune hakmuyHo2o cmamy 3a6pyOHeH s AMMO-
cgheproeo nogimps. 3anpononosano npocpammuy peanizayilo 0OHIci 3 pakmuyHux 3a60anb NOCMAYAHHA ICHYIOYUX Mame-
MaAmudHux mooenei 0isl pO3PAXyHKy KOHYeHmpayii 3a6pyouIoiouux peuosun 6 ammocgepi HeoOXioHumMu Memeoponociunu-
MU OanuMu 3 NOOAABLULOIO IX A0anmayicio 8 pexdcumi peanbho2o dacy. 3anpononosano nioxio oas 300py i 36epicanns pe-
3ynbmMamis pobomu npoepamu Ha 8i00AIeHUX cepeepax 6 AeMmOMAMUUHOMY PENCUMI.

Knrwuogi cnosa: ingopmayiiini mexnonoeii, ekonoziunuti MOHIMmopune, GU3HAYEHHs K1ACy CMa-Mo0iibHOCMI ammoc-
gepu, 3abpyonenns ammocgepu.

ALGORITHM OF AUTOMATED DETERMINATION
OF THE CLASS OF STABILITY OF THE ATMOSPHERE
FOR CURRENT METEOROLOGICAL CONDITIONS

S.M. Andreev, A.S. Nechausov

The program block for determining the stability class of the atmosphere developed as one of the functional compo-
nents of the geoinformation system, providing monitoring of the actual state of atmospheric air pollution, is considered. A
software implementation of one of the actual tasks of supplying existing mathematical models for calculating the concen-
tration of polluting substances in the atmosphere with the necessary meteorological data and their subsequent adaptation
in real time mode is proposed. An approach is proposed for collecting and storing the results of the program on remote
servers in an automatic mode.

Key words: environmental monitoring, atmospheric pollution, probabilistic model.
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