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UccnepoBaHue MHOroneTHUX KonedaHum
TemnepaTtyp 3uMHUX Temnepartyp. BoamoxkHocTu

NPOrHO3NpoOBaHUsA NHTErpajibHON PasHOCTU
Temnepartyp

MULTI-YEAR OSCILLATIONS INVESTIGATION OF WINTER TEMPERATURES OF RUSSIA. PREDICTION
OF INTEGRATED TEMPERATURE DIFFERENCE DURING THE HEATING PERIOD

Ivan Khazheev

The Melentiev Energy Systems Institute of SB RAS, Irkutsk, Russia

The object of study is the perennial fluctuations in winter temperatures.

The aim of the article is to develop and interpret a forecast model for the integral temperature difference in-
side and outside the building for the heating period, based on the meteorological data of the beginning of the
heating period.

To estimate the deviations of fuel consumption for heating according to meteorological observations of pre-
vious years, the integral temperature difference is used inside and outside the building during the heating
period. When dividing the heating period into two intervals relative to the considered dates, obtain indica-
tors of accumulated and residual integral temperature differences.

The possibility of predicting the integral temperature difference based on estimates of fuel consumption for
heating in the first months of the heating year is investigated. The hypothesis of the existence of a statistical
relationship between the accumulated and residual integral temperature differences was confirmed. A model
for predicting the probability of the expected integral temperature difference for the upcoming heating period
is developed. The model is focused on obtaining matrices of conditional probabilities of the “transition” of
observation from the partitioning interval of accumulated integral temperature differences to the interval of
residual integral temperature differences. Matrices of conditional probabilities make it possible to estimate
the probabilities of the scenarios for the implementation of the remaining part of the winter, based on data
from the first months of the heating period, can be used to adjust the fuel supply programs.

Entropy is used to evaluate the effectiveness of forecasting the integral temperature difference inside and out-
side the building during the heating period based on conditional probability matrices. The indetermination of
predicting the integral temperature difference using conditional probability matrices is calculated. The choice
of a specific scenario allows reducing indetermination on average up to 12%, in some cases, this effect can be
reached 40%.
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VCCJIENIOBAHUE MHOTOJIETHUX KOJIEBAHNM 3UMHUX TEMIIEPATYP. BO3MOKHOCTU ITPOTHO3MPOBAHNS
WHTETPAJIBHOU PASHOCTU TEMITEPATYP
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OGBbeKT MCCiIefOBaHMs: MHOTOJIETHIE KOJIeOaHMs 3MIMHIUX TEMIIEPATYP.

Ilexs: paspaboTka, 060CHOBaHME MOZEIN IIPOrHO3MPOBAHMS MHTEIPAIIBHO PAa3HOCTI TEMIIEPATYP BHYTPH

U BHe 3[JaHN 38 OTOIIMUTEJIbHBII IIepMOoJ] Ha OCHOBE TeMIIePaTyPHBIX JaHHBIX Hauyajla OTOIIMTEIBHOTO rOfia.
JI71s OLeHKY OTKJIOHEHMIT pacxo/a TOIINBA Ha OTOIIEHNME 110 JaHHBIM METeOHAOTIONEHNI IPOLIUIBIX JIET
JCIIONB3YyeTCd MHTerpajbHasd pasHOCTh TeMIIEpaTyp BHYTPU U BHe 3MaHNS 32 OTONMTENbHBII epuon. [Ipn
pasbyeHny OTOIMTEIBHOTO IIEPUOAA Ha [Ba MHTEPBAJIa OTHOCUTEIBHO PACCMAaTPUBAEMOIL JAThI IOy IIM
roxasaTesIy HAKOILIEHHOII M OCTaTOYHOI MHTeTPAIbHBIX PasHOCTel TeMIeparyp. McciegoBaHa BO3MOKHOCTD
IIPOTHO3MPOBAHIS MHTEIPAIBHOI Pa3HOCTY TeMIIepaTyp Ha OCHOBE MeTeOJaHHBIX 3a ITIepBbIe MeCSIIbI OTOIIMTEIbHOTO
roza. [TonTBep kaeHa Ir’MIIOTe3a O HAIMYMY 3aBUCYMOCTI MeKAy HaKOIIJIEHHOI! ¥ OCTaTOUHO MHTeTPAIbHBIMI
pasHocTaMu TeMmieparyp. PaspabGoTaHa Momesb IPOrHO3MPOBAHMS BEPOSTHOCTM OKMJAEMBIX 3HAUEHUII
VMHTETpaJbHOI pasHOCTY TEMIIEPaTyp 3a IPEACTOSIINII OTOIUTENbHBIN Ieprod. Moaenb opreHTpoBaHa
Ha II0JIyYeHMe MaTPUL[ YCIIOBHBIX BEPOSTHOCTEN! «IIepex0ia» HaOII0MeHNs 13 MHTepBaia pa3oeHust HAKOILIEHHbIX
VMHTEeTPAJbHBIX PasHOCTEll TeMIlepaTyp B MHTEpPBaJl OCTATOUHBIX MHTETPAIbHbBIX PasHOCTEIl TeMIIepaTyp.
MaTpuIisl yCIOBHBIX BEPOSTHOCTEI MTO3BOJIAIOT OLEHUTh BEPOITHOCTY peayln3aly ClieHapueB OCTaBIIIeiCsT
YaCTH 3VIMBI Ha OCHOBE JAHHBIX IIePBBIX MeCSIIeB OTONMTENLHOTO Ieproaa. MaTpuiis! yCIOBHBIX BepOSITHOCTEI!
MOTYT OBITH JICIIOJIb30BAHBI IUIsl IIPOBENEHNsT KOPPEKTUPYIOIINX MEPOIPUITIIL 110 IIepepaciipesesIeHII0
Pe3epBOB U 3aI1aCOB B CUCTEMeE TOILINBOCHAGKEH IS

st ounenku 3¢ eKTMBHOCTI IIPOTHO3MPOBAHMS MHTETPAIIBHOI Pa3HOCTU TEMIIEPATYP BHYTPH M BHE 3MaHMs
33 OTONMTENBHBII IIePIOJ] C IOMOIIBIO MATPIUI] yCIOBHBIX BEPOSTHOCTET MCIIOIb3yeTCs SHTponus. YncieHHO
oIlpefeNeTCs BeJIMYMHA HeOoIIpe e IeHHOCT, yCTpaHsaeMast IIPY IIPOrHO3MPOBAHMI MHTETPATIBHON Pa3HOCTH
TeMIIEpaTyp C IIOMOIIIBIO MAaTPHUI YCIOBHBIX BEPOATHOCTell. BrIGOp onpemeseHHOTO ClieHapus II03BOJIET
YMEHBIINUTD HEOIIPeIeIEHHOCTh B CpeHEeM 10 12 %, B OTHENBHBIX CIyYasX, 3TOT 3¢ PeKT MOXKHO JOCTUATATh

40 %.
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