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BAUAHUE TEPMUYECKNX YCAOBUN
HA YPOXKANHOCTb KAPTO®EASA
B AAMUHUCTPATUBHBIX PANOHAX PECITYBAUKU BEAAPYCH

0. B. IABBIIEHKO", I1. C. JIOITYX"

YBenopycckuii 2ocyoapcmeennviii ynusepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Benapyce

BrlimonHeH aHann3 TMHAMUKHA TePMUIECKUX ycroBuit 32 1961-1988 u 19892015 rr., a Takke CMEKHBIE ASCATHICTHUS
uccieayeMmoro nepuoaa. OLEHUBAINCH U3MEHEHUS CPETHUX TEMIIepaTyp OTIAEIbHBIX MECSIEB IoJa, BBICOKMX CPETHHX
1 MaKCHMAJIbHBIX CYTOUHBIX TEMIIEPATyp, a TaKKe MPOIODKUTEIFHOCTH aKTHBHON BETeTalluy KapTodens U cymMM ak-
THUBHBIX TEMIIEpaTyp. YCTAaHOBJICHHBIN POCT CpeIHUX To0BbIX Temrepatyp coctasui 0,4 °C 3a necarunetue. [Ipu aTom
B IIEPBOY MOJIOBHHE TEpHO/a BereTanny kaprodens (Mald — HIOHb) TEPMHYECKHE TCHACHIIMN HEOTHO3HAYHBI, TOT/A KaK
BO BTOPOM (MIOJb — aBI'yCT) MPE0OIagaeT pocT CPEJHUX TEMITEpaTyp Bo3ayxa. [IoBbIIIeHHE JTETHIX TEMIEpaTyp COMmpo-
BOXJIAETCS YBEJIIMUYECHUEM PACIIPOCTPAHEHHOCTH HETAaTUBHOTO TEPMUYECKOTO BO3/ICHCTBYSI HA YpOXKaliHOCTh KapTodes,
KOTOPOE MOATBEPXKIAACTCS OTPULATENIBHBIMU KO3()(DUIIMEHTaMH KOPPEJSIIMU OTKJIOHEHUH ypokaiiHOCTH KapTodens ot
JUHANA TPEHJIOB W TaKWX ITOKa3aTeJel, Kak TeMIeparypa Bo3Iyxa B HIONE M YHCIO JKapKuX JHEH (Co cpeqHel Temrmepa-
Typoii Beitre 20 °C n makcumanbsHOH BbIme 30 °C). CtaTucTHueckasi JOCTOBEPHOCTh KOPPEIISIIMY MEXKTY OTKIOHCHUSIMU
YPOXKaHOCTH KapTodelsi OT JUHUH TPEHJIOB W MIONBCKUMH TeMIlepaTypaMu MoATBepxkaaeTcs Jumb B 1989-2015 rr
n oxBaTbiBaeT 60 aIMHHUCTPATHBHBIX paifoHOB. B OonmbIIMHCTBE OCTaBIIMXCS PaiOHOB KO(D(GHUIMEHTH! KOPPEISIAN
OTPHIIATENIbHBI. YCTAHOBJIICHO, YTO MPEAJIOKEHHOE 1 0O0CHOBAHHOE KPUTHYECKOE 3HAYCHHUE YUCTIA THEH C MaKCHMalb-
Hoi Temrieparypoit Beie 30 °C (10 u Gonee) ompenenser Oojee TPETH OTPUIATEIBHBIX OTKJIOHEHHH ypOKalHOCTH
Kaprodens Ha OONbIIeH 9acTH TEPPUTOPUH CTPAHBI, @ BEPOSTHOCT €T0 HETATHBHOTO BIMSHHS B COBPEMEHHBIH MEPHOJ
cocrasisiet 70 %. [Tpu 3TOM CHIDKEHHE YPOXKaHHOCTH B cpenHeM paBHO 12,7 1/ra (8 %). OOHapysxeHOo, 4To HanboJjiee He-
0J1aronpHsTHBIN >KapKUi IEpHOJ] IPUXOANTCS Ha BpeMsi KITyOHeoOpa3oBaHus U pocTa KIyOHel KapToders, B CBSI3H C 4eM
TIPE/TIO’KEHBI BOSMOKHBIE MEPBI €T0 aalTAINH K ITOBBIIICHUIO TEMIIEPaTyp: UCTIOIb30BaHNE KAPOCTONKHUX COPTOB, CME-
ILIIEHHE CPOKOB MOCA/IKK Ha DoJiee paHHUE JIaThl, OPOIICHHE (B ClIydae COYCTaHMUs BLICOKHX TEMIIEPATyp C HEIOCTATOYHbIM
YBIIQ)KHEHUEM).

Kniouesvie cnosa: remneparypa Bo3ayxa; OacHbIe sIBICHHS IOTObI; XKapa; KapTodens; konedaHns ypokaiHOCTH.
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The analysis of the dynamics of thermal conditions during 1961-1988 and 1989-2015, as well as the adjacent decade
of the study period. Changes were estimated for the average temperatures of individual months of the year, high ave-
rage and maximum daily temperatures, as well as for the duration of the active vegetation period and the sums of active
temperatures. The established increase in average annual temperatures was 0.4 °C per decade. At the same time, in the
first half of potato vegetation (May — June) the thermal trends are ambiguous, while in the second half (July — August)
the increase of average air temperatures prevails. The increase in temperatures in the summer months is accompanied
by an increase in the prevalence of negative thermal effects on potato yields, which is confirmed by negative correlation
coefficients of potato yield deviations from trend lines and indicators such as the air temperature in July and the number
of hot days (with an average temperature above 20 °C and a maximum temperature above 30 °C). Statistical reliability of
correlation between potato yield deviations from trend lines and July temperatures is confirmed only in 1989-2015 and
covers 60 administrative districts. In these and most of the remaining areas, the correlation coefficients are negative. It is
established that the proposed and justified critical value of the number of days with a maximum temperature above 30 °C
(10 and more) determines more than a third of the negative deviations of potato yield in most of the country, and the pro-
bability of its negative impact in the modern period is 70 %. The decrease in average yield is 12.7 c/ha (8 %). It was found
that the most unfavorable hot period occurs during the tuber formation and growth of potato tubers, in connection with
which possible measures of adaptation of potatoes to temperature increase are proposed: the use of heat-resistant potato
varieties, the shift of potato planting dates to earlier dates, irrigation (in the case of a combination of high temperatures
with insufficient moisture).

Keywords: air temperature; dangerous weather phenomena; heat; potato; productivity fluctuations.

BBenenune

[ToceBnbie uomanu kaprodens Ha Tepputopun Pecrmybmuku benapych cokparunuch ¢ 1,028 muH ra
B 1960 1. 1o 277 Thic. ra B 2017 1. [1], HECMOTpst Ha TO YTO AaHHas KynbTypa HazBaHa PAO ofHOMN U3 mep-
CTIIEKTUBHBIX, KOTOpasi MOJKET 00ECIIeUNTh MPOIOBOJIILCTBEHHYIO Oe30nacHOCTh [2]. B ykazaHHOH quHaMuKe
MIOCEBHBIX IUIOMaAel kapTodens B benapycu He OCIEAHIOW POl UTPAIOT U3MEHEHHUS KIIMMara.

Konebanust B KIIMMAaTHUECKOH CHCTEME MOPOKIAIOT HEOOXOAUMOCTh MPUHSTHS XO3SHCTBEHHBIX PEIICHUI
10 CHIYKEHUIO MOTEPh OT HEOIaronpusTHBIX METEOPOJIOTHIECKUX Bo3neiicTBui. [IpeaBuaeTs moTepu MOXHO,
3Hasi KPUTEPUHU OMACHOCTH TMOTOIHBIX SBJICHUH, a TaKKe ONTHMAaJbHbIC 3HAUCHHS METEOPOJOTHYECKUX MO-
Kazaresel. YCIOBHS BBIpAIlMBaHUs KapTO(hess, ONUChIBAEMbIE B Pa3TUUHBIX HAYYHBIX M YUCOHBIX M3IaHHAX,
B LIEJIOM COBMAJAIOT WM OYeHb ONM3KU. B 4acTHOCTH, pocT KapTodesst HauuHaeTcsl, Korna TeMieparypa mnod-
BbI jjocturaer 7—8 °C. Bo Bpems (a3 OyToHM3aIMK ¥ Havyalla [IBETCHUS OTMEYACTCsl YCUJICHHBIA POCT OOTBBI
U KiyOHeoOpasoBanue. [Ipy 1ocTarouHOM yBIaKHEHHH MOYBHI YPQEKTHBHBIM THANIa30HOM TeMIIEpaTyp BO3/1Y-
xa Ay pocta 00TBbI KapTodens sisiercst 18-25 °C. OntumanbHble TeMIIEPaTyphl MOYBHI U POCTa KIyOHEH
cocraisitorT 17-19 °C. Ipu temmneparype 28-30 °C kiryOHeoOpa3oBaHUE MpPEKpaIlaeTcs, a PacTEHUs Kap-
Toens cunpHO yraeratoTcs. CymMMa akTHBHBIX TeMIIEpaTyp, HEOOXOIUMBIX AJISl pOCcTa M Pa3BUTHS JaHHON
KYJIBTYPBI 32 IEPUOJ BeTreTaluy, KOTopbli anutcs oT 50 go 120 u 6onee nueit, konednetcs ot 1000 go 1900 °C
(B 3aBUCHMOCTH OT copTa). Uem mozxe oTMupaeT 00TBa, TeM JUIMHHEE MEPUOA pocTa KIyOHEH U BhILIE Ypo-
xaii. [TocnenHnee 00yCIOBICHO CKOPOCTBIO TIPOXOXKACHUS PACTCHUEM PA3NUUHBIX (a3 pa3BUTHS, 3aBUCSIICH
IIPEXKE BCErO OT TEMIIEPATyPbl OKPY:KaOLIEH cpenbl. Tak, Ipu BBICOKOHM, HO HEOIIACHOU TEMIIEPATYPE PACTEHUE
OBICTPO pa3BHUBAETCA, MPOXOAS COOTBETCTBYIOLIME (a3bl. BMecTe ¢ Tem opraHuyeckasi Macca, HaKOIUICHHAs 3a
OoJiee KOpOTKUH MeK(pa3zHBIN MepHOJl, HECKOJIBKO MEHBIIIE, YeM MPH OONbLICH MPOJOIKUTEILHOCTH BPEMEH-
HOTO MPOMEKYTKA MKy (hazaMu pa3BUTHS, HACTYIAIOLIMMU B YCIIOBHAX Oojiee HU3KUX TeMneparyp [3—6].

Tonnanackue yueHsle OTMEUAIOT, UTO €CJIM B TEUEHHE Ce30Ha ¢ TeMmeparypamu oT 5 1o 23 °C Hakarm-
Baetcst MeHee 1250 °C adpeKkTUBHBIX TEeMIepaTyp, TO TAKOH CE30H CIIEAYET CYMTATH CIUIIKOM KOPOTKUM, TPH
KOTOPOM KOMMEPYECKH NPUEMIIEMBII ypo)Kail MOMy4YHTh He yaacTcs. Eciu ke cyMMa TemrepaTyp npeBbIIaeT
2200 °C, TO peKOMeHIyeTcsl UCIOIb30BaTh JBAa PA3IMUYHBIX BEreTallMOHHBIX Nepuoja (HarmpuMep, OCEHHss
Y BECEHHSISI KYJIBTYPhl B CPEIM3EMHOMOPCKOM KJIMMATe MJIM ABE KYJIBTYPBI MOAPS/ B TPOMUYECKHX BBICOKO-

47



Kypnaa Besopycckoro rocynapcrseHHoro ynusepcurera. ['eorpagus. I'eostorus. 2019;1:46—-62
Journal of the Belarusian State University. Geography and Geology. 2019;1:46—62

ropbsix Beie 2000 M Hax ypoBHeM Mopst) [7]. IlonoOHbIe pekoMeH Ay MpUBoOAsTCs it KpeIMcKoro momy-
OCTpOBa, T/I€ BBICOKHE TEMIIEPATYPHI JIETHUX MECSIIEB SBISIOTCSA OAHOM M3 MPUYUH OBICTPOTO BBIPOXKICHUS
KapTodens: TepsIoTCs ero CeMEHHbBIE KauecTBa, CHUKACTCS YPOXKaHHOCTh, YXY/AIIAIOTCS TOBAPHBIE U MHUIIIE-
BbI€ JIOCTOMHCTBA KiIyOHEH. BrIpanuBanie BHICOKOKaYECTBEHHOTO CEMEHHOTO KapTodens 3/1eCh BO3MOXKHO
TOJILKO METOJIOM JIETHUX MOCAJIOK, IIPH KOTOPBIX MEPHO 00pa30BaHus U pocTa KIIyOHel cBuraercs Ha 6osee
MPOXJIAJHBIA TIEPUO/ — KOHEIl aBI'yCTa U BeCh CEHTSOPb, a MopakeHHe KapTodelss BUPyCaMH PEe3KO YMEHb-
maetcs [8].

CortacHo 00OONIAIONIUM HCCIIEC0OBAHUSM, MTPOBEACHHBIM B MEXIIyHApOIHOM LIEHTPE MO KapToheiro
(JImma, Ilepy), mporHo3upyeMoe pa3IndHBIMU CIIEHAPUAMU U3MEHEHUI KJIMMara TOBbIIIEHHE TeMIIepaTypbl
BO3J/lyXa MPUBEJIET K CHIDKCHHIO ypokaiiHOCTH Kaprodens Ha 18-32 %, a B ciaydae MpuHSATHS Mep 10 ajarl-
Ttanuu — Ha 9—18 %. OTMeuaercs, 4To B BBICOKUX IIMPOTAX OTKIOHCHHUS B YpOXKaHOCTH KapTodess OymyT
OTHOCHTEJIFHO HEBEJHKH (B TOM YHMCIIE MOJIOKUTENbHBIE), a KIIMMAaTHYeCKUe N3MEHEHUS MPUBEAYT K CABUTY
BpPEMEHH TOCAJIKU U CMEIICHUIO MECT MPOM3BOICTBA KapTodens (Hanpumep, B AprentuHe, Kanazne, Kurae,
Snonuu, Benukobputanun, Poccun u Ucnanun). 11 HU3KUX MHPOT (TPOMHUECKHUE U CyOTpONUYEeCKre) Hau-
OoJiee BEpOSTHO BBEJCHHE KAPOCTOWKUX COPTOB KapTodens. MakcCUMalbHOE CHIDKEHHE YPOXKAWHOCTH MPO-
rHozupyetcs B banrmanen, bpasunun, Komym6un u Ykpaune (6o1ee 20 % B 2040-2069 rr.). B HEKoTOphIX
peruoHax, Harmpumep B yactu Amnkupa, Mapokko, Kurae u FOxHo#t Adpurke, yporkailHOCTh MOXKHO OyzeT
TIOBBICHUTB 32 CUET BBIPAIIMBAHUS O3UMOTO KapTodess (BMECTO OCEHHEH MM BeceHHel KyabsTypbl). Oxkunaercs,
9TO ¢ TI00aJIbHBIM MOTETUICHHEM PACIIUPUTCS apeall OOMTaHHs KOJOPAaJICKOro KyKa, a Ooliee JUTUTENbHBIN
BEreTAallMOHHBIN MEPHOJ MPUBEIACT K 000CTPEHUIO MPodaeM GpuTopTopo3a (YBEIHMUUTCS YUCIIO TeHEepaIuii),
4TO, B CBOIO OYEPE/ib, BBI30BET HEOOXOIUMOCTD 0OJIbIIEr0 pacxoaa GyHrHUIuI0B [9].

HeraruBHble TEHIEHIIMN B CBA3M C PaclpOCTpaHEHHEM BPEIUTENCH ONMUChIBAIOTCS M yYeHbIMH YepHoro-
pun. B pesynprare mo0aibHOTO MOTEIUIEHUS B TTOCIETHIE TOJbI B 3TOM PETHOHE PETUCTPUPYETCS MacCOBOE
nosiBlieHNe KapTogenbHOl KiTyOHeBoi Monu. Beicokne Temmeparypbl peryaspHO BBI3BIBAIOT 3€Ch CHUKEHUE
ypokaitHOCTH KapTodens U ero kauectsa. CpeqHss rofosas Temreparypa Bo3ayxa B 1991-2014 rr., o cpas-
HeHuto ¢ 1961-1990 rr., B pernonax crpans! yeanamwiack Ha 0,9—-1,3 °C. HaubomnbImue BeTHUUHEBI TIPUPOCTA
XapaKkTepHBbI /1 6osiee KOHTHHEHTAJIBHBIX peTHOoHOB. Ha Bceil Tepputoprn YepHOTOpru YBEIHMYMIOCH YHCIIO
TTHEH, KOoT/Ia MaKcHMaJlbHas CyTO4Has TeMieparypa gocturaet u npessiiiaet 30 °C: Ha 32 % — B 10)kHOH yacTu
(c 66 no 87 nueit) u 94 % — B ientpe crpansl (¢ 16 1o 31 gus) [10].

[IpoBenennstit B [lompIne SKCIEPUMEHT 10 U3YYCHHUIO BIUSHUS BBICOKUX Temmeparyp (25-32 °C) Ha pac-
TEHHsI KapTodemsi B pa3HbIe MEPUOJBI POCTA MOKa3all, YTO YeM paHbIIe MPOUCXOIUT MX BO3JEHCTBUE, TEM
HeraTuBHee MOCIEACTBUS JUISI POCTAa U YPOXKaWHOCTH KYNBTYpHl. BBICOKHE TemIiepaTypsl Takke SBISIOTCS
MPUYHHON (U3UOIOTUUECKUX JePEKTOB KIYOHEH, 0T KOTOPhIX MOXeT mpeBbimarh 10 %. [Ipu takom j0-
BOJILHO YMEPEHHOM TEIUIOBOM CTpecce B ciiyyae OIaronpUsTHBIX TOYBEHHO-BIAKHOCTHBIX YCIOBUN BO3MOXK-
HO YBEJIHMYEHHE BBICOTHI Haa3eMHOM yacTu Ooiyee ueM Ha 50 % (0e3 crienuanibHOTrO BO3JEHCTBUSA BBICOKHX
Temrepatyp). OgHaKO ATO MOKET 00YCIOBUTH BTOPHUHOE KIIyOHE0Opa30BaHUE U, CIICAOBATEIBHO, TIOSBIICHNE
B KYJIBTypE XPOHOJIOTHUYECKHU U (PU3HONOTHUYECKH O0Jiee MOJIO/IBIX KITyOHEeH, KOTOPBIE B MOMEHT cOOpa ypokast
Jierko nmospeskatorcs. [loaTroMy Bo3elicTBHE TeMIepaTyp MOXKET CKa3aThCsl HE Ha BEIMYMHE YPOXKas, a Ha ero
kauectBe [11].

B namreii ctpane cpean HaydHBIX pa0OT, MOCBAIICHHBIX COBPEMEHHBIM KIMMAaTHYECKUM U3MEHEHHUSIM U HX
MOCJICAICTBUSAM ISl PA3JIMUHBIX OTpaciel Xo3siicTBa (BUIOB JEATENBHOCTH), CIeTyeT BBIJCINUTh UCCIEe0Ba-
HUS T10]T pYKOBOACTBOM akajieMuka B. @. JloruHOBa, BEIIOJIHEHHBIE COTPYAHUKaMH MIHCTHTYTa MPUPOIOTIONb-
3oBanus HanmonansHo# akagemun Hayk benapycu (I. A. Kamprenko, FO. A. bposka, B. B. Komnsina). Uzyuas
JTMHAMUKY ypokaiiHocTH KapTodens B ['epmanuu u [lonbine, B. @. JlornHoB npuinen K BBIBOAY, YTO BKJIA]
MOTO/IBl B M3MEHEHUS YPOXKafHOCTH B 3THX CTpaHaxX MeHblle, 4eM B bemapycu, B KOTOpOH MeTeoposioruye-
CKasi COCTaBJISIONIAs AUCIIEPCUN YPOKaWHOCTH Haxouiack Ha yposHe 47 % B mepuon 1960-2005 rr. [12].
Heckonbko 00mbIze UdpsI Uit TOTOTHOTO BIUSHHS ObUIM MOJTYyYEHBI Ha MpUMepe Kaproderst B HallluX Hc-
cnenoBanusx [13]. Kak BUIHO, KTMMATHYECKHUE YCIOBHS OMPEACIISIOT OKOJIO TIOJIOBUHBI TUCTIEPCHH YPOXKaKi-
HOCTH KapToQes.

[TpuHsTHE TNIAHOBBIX W ONEPATUBHBIX PEHICHWH MpH BhIpAIIMBaHUM Kaprodens (Kak U JAPYTUX CEeNbCKO-
XO3STCTBEHHBIX KYJIBTYP) HOJKHO 0a3MpOBaThCs HAa JAHHBIX O TEKYIIMX YCIOBHUIX M MOBTOPSIEMOCTH OIACHBIX
TIOTOJIHBIX YCIIOBHH B TIpe/ieNiax KOHKPETHOW TEPPUTOPUH. Y UUTHIBas IIOOATBHBIC TSHICHIINY TEPMUYECKUX H3-
MEHEHHH, a TaKk)Ke MOBBIIIIEHHE TeMIlepaTyp Bo3Iyxa, ycTaHOBIeHHOe 1iis Tepputopun benapycu [12; 14; 15],
aKTyaJIbHOH SIBJISICTCS OIICHKA TEPMUYECKUX YCIIOBHUI HaIlIeH CTpaHbl sl BIpayBanus kaproderst. Llems mpo-
BE/ICHHOTO MCCJIeIOBAaHMS — BBISIBIICHHE XapakTepa M CTETICHH BIUSHUS TeMIepaTyp BEreTalmoHHOTO Teprosia
Ha ypoXXalHOCTh KapTodens B MpeAeiax aJMUHUCTPATUBHBIX paiioHoB PecrmyOnukn bemapyck Bo BpeMeHHEBIE
orpesku 19701987 u 1989-2015 rT. 11 yka3aHHBIC TOIBI B IICJIOM.
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MeToauka uccjae10BaHuA

ITo meTeoposorudeckuM JaHHBIM 32 1961-2015 TT. BEITIONHEH aHATN3 AUHAMHUKA TEPMUYCCKHUX YCIOBHMA
IyTEM CpPaBHCHUS 3HAYCHHUH OTPEICIICHHBIX TMokazareneit 3a 1961-1988 u 19892015 rr., a Takke cCMex-
HBIE JIECATHIIETHS uccieayemoro nepruoaa. O00CHOBaHUE BBIOOpa HIDKHEH TPaHUIIBI TIEpHOa HCCIIeTOBAaHUN
M €ro Pa3le/ICHUs Ha J[Ba BPEMEHHBIX OTpe3Ka MpUBOAUTCS B padoTax [13; 16]. CpaBHEHHE IPOBOAMIOCH 110
CIIEIYIOIUM TTOKA3aTelNsAM: CpEAHNE U MaKCHMaJIbHbBIE CyTOYHBIE TEMITEPaTyphl BO3/yXa, YHCIIO THEH C BBICO-
KHMH TeMIIepaTypaMu, JaThl epexo/ia TEMIIEpaTyp Bo3ayxa yepe3 GUKCHpoBaHHbIE Mpeaenbl. HemocTaromme
BEJIMYMHBI TT0 BYM TIOCTIHUM TTOKA3aTeNIsIM BBIUYMCICHBI HA OCHOBE MCXOJHBIX 3HAYCHHWN CPETHUX M MaK-
CUMAJIBHBIX TeMITepaTyp Bo3ayxa. [IpomomkuTe sHOCTh Teproa aKTUBHOW BEreTallid U CYMMBI aKTHBHBIX
TeMIepaTyp BBIYHCIISUIACH IO 1aTaM Iepexoaa Temneparyp Bozayxa yepe3 10 °C u cpenHecyTouHbIM TeMIIe-
parypam Bo3myxa.

3aTeM OIICHHWBAJIOCH BIUSHUE TEPMHUUCCKUX YCIOBUH Ha ypoxkaWHOCTH Kaptodens B 1970-2015 rr.
B CEJIBCKOXO3SIMCTBEHHBIX OpraHu3aIisaX. Jois MOCEeBHBIX IUIOMAACH MOCIEAHNX B OOIIEeH MIomaan moce-
BoB kaprodens B 2015 . coctasnsa okono 15 %, a 8 2017 . coxparunacs 1o 10 % [1]. HecmoTps Ha Manmbiid
YACTBHBIA BeC MPUHAICKAIINX CEIbCKOX03IHCTBEHHBIM OPTaHN3alUAM MTOCEBOB KapTo(hesl, NCCIeIOBaHUS
MIPOBOIMIIMCH UMEHHO ISl HUX. DTO CBSA3aHO C TEM, YTO arpoTEXHHUKA (2 BMECTe C Hel M ypOKaiHOCTb) B TIO-
TIOOHBIX OpTraHU3aIUAX 0oJiee MHEPIMOHHA, YeM B X0341CcTBaxX HaceneHus. K Tomy e o0s3arenbHas exXero-
Hasl CTATUCTHYECKask OTYCTHOCTH JIeAaeT TaKUe TaHHBIE Ooiee HaIe)KHBIMH.

C menpio MCCIEeNoBaTh TUHAMUKY YPOXKAWHOCTH KapTOQeisl MCXOMHBIN psIl TaHHBIX ObUT Pa30oWT Ha
BpemeHHbIe oTpe3ku: 1970—-1987 u 19892015 rr., aast KaKA0ro U3 KOTOPBIX € IMOMOIIBIO TaOIMYHOTO IPO-
neccopa Microsoft Excel mocTpoeHsI TpauKu THHAMUKH YPOXKAWHOCTH B aIMIHUCTPATUBHBIX paifoHaX U CO-
OTBETCTBYIOIIHE JJMHAN TPEHAA (B CTaThe MPUBOAATCS JINIIG Uit Tepputopuu benapycu B rienmom). /s oGonx
BpPEMEHHBIX OTPE3KOB HanboJiee yaauHol oKa3anach JIMHHS TPEH/Ia B BUJIE TIOIMHOMA TPEThel crerienn. Beibop
CTEIeHH MOJTMHOMA OpeIelsics KodGHUIMEHTOM AeTepMUHaIH (R*): cTeneHb MOBBIMIAIACH, eCIIH Ko dH-
IIUCHT JeTePMUHAIINY yBeIHIuBajcs rnpu >toM Ha 0,1 u 6onee. B ¢Bs3u ¢ Tem uro ApuOWHCKMA paifoH OBLT
BOCCTAHOBJICH JIUIIH B 1989 T, yposkaifHOCTB B €T0 Mpeeiiax pacCMaTpHBAIaCh TOJIHKO 32 BTOPOI BPEeMEHHON
OTPE3OK.

TpeHy oTpaxaeT arpOTEXHUYECKYIO COCTABISIONIYI0 YPOKaHOCTH, 00YCIIOBICHHYIO Y9KOHOMHYECKUMHU
npruarHaMi. OTKIOHEHUS 3HAYEHUH YPOXKAHOCTH OT JIMHUN TPEH/IOB 00yCIOBICHBI TIIABHBIM 00pa30M METEe0-
ycnoBussMHU. CTaTUCTUYECKU OICHWB CBS3b OTKIOHEHHUH C METEOPOJIOTHYECKIMH TTOKA3aTeNIsIMU, MOKHO yCTa-
HOBWTH NIPUYHHBI KOJIEOaHUH ypOrKaifHOCTH. DTa METOMKA HaIllIa MPUMEHEHHNE Ha TIOCTCOBETCKOM MTPOCTPaH-
ctBe (M. B. Hukomnaes, 1. B. Csuciok, B. . Mensauk, B. B. Komsiga u mp.). C TakuM mOIX00M COTTIAIIASTCS
u B. ®. JloruHoB, oTMe4asi Ha OCHOBE TPEHJIOB YPOXKaMHOCTH HAJIMYUE TMOJIOKUTEILHON POJIM arpOTEeXHUKU
C HavaJia HBIHETTHero crojetns [12].

B mpenpirymmx cCOBMECTHBIX MyOIIMKANNAAX aBTOPOB JAHHOW CTAThU TUCIIEPCHS YPOXKANHOCTH KapTodens
1 €€ METEOPOJIOTHYECKast COCTABIISIONIAs PACCMAaTPUBAIIMCH IO BCEM aMHHHUCTPATUBHBIM palioHaMm Peciry6-
muku benapych [13], a BIUsSHHE KOHKPETHBIX METEOPOJOTHUECKUX TOKazaTeliel Ha OTKIIOHEHUS YpOKaii-
HOCTH KapTodenst OT JUHHUA TPEHIO0B OMMCHIBAIIOCH JHIIb ISl PailOHOB, BKJIIOYAIONINX OJWH M3 ITyHKTOB
METECOHAONIONEHNH, 00eCTIeYeHHBIX NCXOMHBIMU TaHHBIMHA [16]. [IpeacTaBnseMble HBIHE PEe3yIbTaThl TOTY-
YEHBI C YYETOM 3aBUCUMOCTH KOJICOaHWH ypOyKaWHOCTH KapTo(dems OT TeMIepaTypHBIX XapaKTePUCTHK BO
BCEX a/IMMHHACTPATUBHBIX pailoHax cTpaHbl. [10MHBI 0XBaT TEPPUTOPHH OCYIIECTBICH 32 CUET PACHIUPEHUS
30HBI BIIUSHUS ITyHKTOB METEOPOJOTHYECKUX HAOMIONEHUHN: JUIS OIEHKH BO3JEHCTBUS MOTOMHBIX YCIOBHU
Ha YPOXKaHHOCTH KapTOoQesd UCIOIb30BAINCH JaHHBIC ONIDKAUIIEro K TeppUTOpHUN paiioHa myHKTa (puc. 1).
IIpy HaMUIUU HECKONBKUX METEOIYHKTOB BOJIM3H paiioHa BRIOMPAICS OMMKANTIINI TI0 THIICOMETPHIECKOMY
YPOBHIO.

ITocne mocTpoeHUs THHUKN TPEHIOB U MONYICHHS NX YPaBHCHHUH ObUIA PacCUUTaHbl OTKIOHCHHSI YPOKaii-
HOCTH KapTo(esst OT 3TUX TPEHAOB. 3aTeM C TMOMOIIbI0 HA3BaHHOTO BhINIE TAOJIMYHOTO IMPOIEccopa OIpe-
JIEJIeHBI KOO QUIMEHTHI KOPPEISAIUN YKa3aHHBIX OTKJIOHEHUH ypPOXXAHOCTH M psAja TEPMHUECKHUX IOKa3a-
TeJel (cpemHne TeMIlepaTyphl 3a OTACIIBHBIE MECSIIBI, YUCIIO JHEH co cpemHeil Temmeparypoi Boeime 20 °C
u MakcuMaabHOU BhImre 30 °C, CYMMBI aKTHBHBIX TEMIIEPaTyp, MPOAODKATEILHOCTE MIEPHUOIa aKTUBHOM Be-
retarum). CTaTHCTHYECKas! JOCTOBEPHOCTHh KOY(PPHUITMEHTOB KOPPEISAIINN OIEHUBAIaCh Ha OCHOBE KPUTEPHS
CreionenTa. Jlanee BBIIEISUTUCH METEOPOIOTHYECKHE TTOKa3aTeNl, HanOoJee 3HaYNMBbIe 110 OKa3bIBAEMOMY
BO3JICHCTBHIO, M MOKA3aTeNM, OTJIMYABIIUECS B IEPBOM W BTOPOM BPEMEHHBIX OTPE3Kax HAMpPaBICHHOCTHIO
BIUsHUSA. KpoMe Toro, Ha OCHOBAaHWHW CPEIHUX JaT HACTYIDICHUS (a3 pa3Butus kaprodemns (3a 1989-2015 rr.)
BBITIOJTHEH aHAIIN3 PACTIPEACTICHIS OTTACHBIX TEMIIEPATyp B paMKax Meprojia BEreTallui JaHHON KyJIbTyphI IS
TpeX arpoKJIMMAaTHICCKUX oOnactel B rpanumax, npemioxkeHasx A. X. llkaapom. HoBrle obnactu HE wc-
TTOJTF30BANIHCH B CBSI3U C TMHAMHYHOCTBIO UX TPAHMUII, KOTOPHIE aBTOP pafOHNPOBAHUS MOCTOSHHO YTOUHSIET.
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1 — BapanoBuun 9 — Burnetika 17 — KocTtiokoBH4H 25 —Iomouk

2 — Bepe3uno 10 — Butebck 18 — Jlenens 26 — [pyxaHbt

3 — BoOpyiick 11 — BonkoBbIck 19 — JInuna 27 — CnaBropoxn

4 — Bopucos 12 —T'omens 20 — Mapsuna I'opka 28 — Ciyux

5 — bparun 13 — T'opku 21 — MuHCck 29 — llapkoBiuHa
6 — bpecr 14 — I'ponHO 22 — Morunés

7 — BacuneBuun 15 — 2KutkoBuuu 23 — HoBorpynok

8 — BepxHenBuHCK 16 — XKinobun 24 — I1unck

Puc. 1. TepputopnaibHasi pelpe3eHTaTHBHOCTD ITYHKTOB HAOMIOCHUH
Fig. 1. Territorial representativeness of observation points

Ha ocHoBe k03¢ ¢uuneHToB KOppesiuy ObUT MPEATIOKEH KPUTEPUil OACHOCTH TeMIIEPaTypPHBIX BO3IEH-
CTBUI Ha ypoxkaitHOCTh KapTodes. JIas Bcex aJIMUHUCTPATUBHBIX palOHOB ObLiIa BEIYUCIICHA CTCIICHD BIIHS-
HHUSl YCTAHOBJIEHHOTO OIACHOTO SIBIEHHUs (YCJIOBHS), a TAaKXKe €ro JOJS CPeIu BCEX JIET C OTPHULATEIbHBIMU
OTKJIOHEHUSIMH yPOKallHOCTH. BbIunciIeHbl cpeiHIe 10 aAMUHUCTPATUBHBIM PallOHaM 3HAUYCHUS OTKJIIOHEHUH
YpOXXalHOCTHU OT JIMHUI TPEHIOB IIPH HAIWYMU JAHHOTIO sIBIEHUS. B 3aBeplieHue npruBeaeHb peKOMEHIANN
0 ajanTanuy KapTodesst K HOBBIM TEPMHUUCCKUM YCIOBHUSIM.

[Ipu ucciieoBaHNU UCTIONB30BATIKCH (POHIOBBIE MaTepuabl PecryOnnKkaHckoro eHTpa Mo rHIpoMeTeo-
POJIOTHH, KOHTPOJIIO PAIMOAKTHBHOTO 3arpA3HEHNs 1 MOHUTOPUHTY OKpY:Karolei cpesbl (1o 29 myHKTaM Ha-
OJIIONICHU T ), T/1e OBLIH MOJIYYCHBI METECOPOJIOrHUeCKue nanHbie 3a 1961-2015 rr., a Taxke JaHHbIe 110 (EHOJI0-
ruu kaprodemnt 3a 1989-2015 rr.

o ypoxaitHocTn KapTodems UCXOIHBIMHU MOCITYXKWIN CBECHUS U3 PAla CTaTUCTUYECKUX COOpHUKOB: «Pe-
ruonbl Pecrrybniku benapycby; «Cenbekoe xo3siicTBo Pecitybnukn benapycby»; « OcCHOBHBIE OKa3aTesH CENbCKO-
ro xo3stiicTa o PecmyOnuke benapycs, oonactsim, paiionam». B HanmonansHOM cTaTncTHueckoM KOMHUTETE ObLTH
MPEIOCTaBICHBl aHAJIOTUYHBIE JABYM TMOCISTHAM COOPHUKAM HM3aHHSI COBETCKOTO MEpHo/a, a TaKKE JTOKyMEHT
«OxoHUaTeNbHbIe UTOTH (PAKTUIECKOTo cOOpa ypoKasi CEIbCKOXO3SMCTBEHHBIX KyIbTyp» 3a 1980-¢ IT., KoTophie
MO3BOJIMJIM JIONIOJIHUTH Oasy AaHHBIX 110 ypoxaiiHocTH Kaprodeis. B pesynsrare Obuia moirydeHa BO3MOKHOCTh
B paiiloHHOM pa3pe3e MpoaHATM3UPOBATh JMHAMUKY 3TOH ypoxkaitHocTh 3a 1970-2015 1. McxomHas nabopMarms
OTCYTCTBYET JIMILb 32 1988 1, a 1 agMUHUCTpaTHBHBIX paiioHOB ['omenbckoit oonacTn —u 3a 1992 1.

B Hacrosmieli cTarbe akKLIEHTHPYETCsS BHUMaHUE HA CHWKEHUH YPOXalHOCTH KapTodels Mo Bo3leicT-
BHEM BBICOKHX TEMIIEpaTyp BO3/lyXa, TOI/a Kak HU3KHe 3HAYeHHs TeMIepaTyp BO3yXa U MOYBBI HE paccMmar-
pHUBatOTCSl. AHAIM3 M3MEHEHHsI 3aMOPO3KOOMIACHOCTY W BIMSHUS 3aMOPO3KOB Ha KOJeOaHUsi ypOKaWHOCTH
Kapro(ers 3aciy>KUBaeT OTIEJIBHOIO pa30opa U B paMKax AaHHOW CTaTbU, OYEBUIHO, H30BITOUYEH.

I'padmueckue mocTpoeHus Ui WUIIOCTPALUHM CTaTh BBINOJHEHBI C MOMOIBIO TaOJMYHOTO Ipoleccopa
Microsoft Excel. Kaprocxembl IOATOTOBIICHBI ¢ McIIONb30BaHueM ArcMap (npunoxenuns ArcGIS).

50



T'eorpagus
Geography

Pe3y.l'leaTbI HCCJICI0BAHUA

BrimmorHeHHBIE pacdeTs mokazaid, 9to B 1989-2015 rT. B cpaBHeHnu ¢ 1961-1988 1T. cpenHme TOM0OBBIC
TeMITepaTypsl BO3IyXa BO3POCIH Ha BCEX UCCIenyeMbIX cTanmusax Ha 1,1-1,7 °C — B cpennem Ha 1,3 °C. Takue
M3MCHCHHUS SIBIISTIOTCS] CTATUCTUYICCKH 3HAYMMBIMH. PocT TeMiieparyp mo auHeitHoMy TpeHay coctaBui 0,4 °C
3a pecsruierne. [loTerienne B pa3nnyHbIe MECAIBI IPOUCXOIMIO HEOAMHAKOBO. Hammm mccnenoBanmst oa-
TBEPIMIIA HanOOJIbIIIee MTOBBIIICHNE TEMIIEPATyp BO3/IyXa B XOJOAHBIN Meprof] (0COOEHHO B SIHBApE — MapTe
(1,8-4,0 °C), a Taroke B ampene (1,2—1,9 °C)). 3naueHus CpeaHETO MO0 PECITyOTUKE MPUPOCTA TEMIIEPATyP BO3-
IlyXa B MIOJe coBMamaroT ¢ anpensckumi (1,6 °C) u komeOmoTes Ha MyHKTaX Habmronennit ot 1,2 mo 2,2 °C.
TemmepaTypHble U3MEHEHHS B aBTyCTE COOTBETCTBYIOT CPEAHHMM TOAOBBIM. PaHee, mpu paccMOTpeHHH Tie-
prona mo 2011 1., B Mae 1 HOSIOpE HAa OTACIBHBIX CTAHIMIX OTMEUaioch moxonoganue [15]. B 1989-2015 rr.
110 OTHOMIEHUIO K 1961-1988 IT. my1s1 OKTAOPS, HOSOPSI M Mast YKE BBISIBICHBI HE3HAUNTEIHHBIC TIOJOKHUTEITb-
HbIE M3MEHEHUS TeMIeparyp Bo3ayxa. CTaTHCTHYEeCKH HE3HAYNM MX POCT Ha OOJBIIMHCTBE MTYHKTOB HAOIIO-
JICHUH B UIOHE U CEHTIOpE.

CpaBHUTENBHBIN aHAJN3 U3MEHEHHUH TeMIIepaTryp BO3AyXa IO IMapaM CMEKHBIX JECATHIICTHH BBISBIII HE-
OTHO3HAYHOCTH OINMMCAHHBIX TeHACHIHH (Tabmn. 1). OCHOBHBIE 0COOCHHOCTH IMHAMHKH TEMIIEpaTyp BO3IyXa
MEX/y CPaBHUBAaEMBIMHU IECATHIIETHAMHU CBOASTCS K CieqyromeMy. POcT cpeqHuX TOJOBBIX TeMIepaTryp OT
JECATHIIETHS K IECATHIICTHIO COXPAHIETCA U Ja)ke HEMHOTO YBEJIMIMBAETCS, OCTABAsICh HA YPOBHE B CPEAHEM
okoo 0,4 °C 3a mecsarmietne. BeipakeHHOE TOBBITIICHUE TEMIIepaTyp GeBpajs OTMEYAIOCh B IMOCICAHEE JIe-
catmietue XX B. (EMy IpPEIIeCTBOBAIO HEOONIBIIOE TIOHMKEHHUE ), STHBAPCKUE TEMIIEpaTypbl POCIH Ha MPO-
TSXKEHUU BTOPOM 1os1oBUHBI XX B., a iepBoe Aecatuiierne XXI B. 0Ka3anoch Jisl ’TUX MECSALIEB IPUMEPHO Ha
1 °C xonomHee MpeabIayIIETo.

Tabanma 1
Pa3zHnna cpegHux TeMmeparyp Bo3ayxa /sl CMEKHBIX JecAaTueTuii, °C
Table 1

Difference of average air temperatures for adjacent decades, °C

Jlecsatmierus
Mecsi 1970-¢ 1980-¢ 1990-¢ 2000-¢ 2010-e (no 2015 1)
u 1960-e rr. u 1970-e rr. u 1980-e rr. u 1990-e rr. n 2000-e rr.
SuBapb 1,7 1,6 1,7 -0,9 -0,3
deppaiib 1,9 -04 2,0 -1,1 -0,2
Mapt 1,7 0,4 0,6 0,2 0,4
Armpenb -0,3 0,6 0,9 0,2 0,2
Mait -0,5 1,4 -1,1 0,6 1,2
Hronb -0,3 -0,2 0,8 -0,3 1,0
Nrons -0,4 0,2 0,8 1,7 -0,1
ABrycr 0,1 0,1 0,7 1,0 0,2
CeHTs0ph -0,7 0,3 0,1 0,9 0,5
OxTs10ph -1,3 1,3 -0,4 0,3 -0,2
Hosi6pp -0,1 -0,7 -0,5 2,1 1,1
Hexabps 2,1 -0,2 -0,5 0,4 2,1
T'on 0,3 0,4 0,4 0,4 0,5

B XXI B. 3amenniuics poct TeMiiepaTyp Mapra u anpeiisa. PaccMOTpeHHbIE BbIlI€ HE3HAUUTEJIbHbIE U3Me-
HEHHSI MalCKUX TeMIepaTyp OOBSICHSIOTCS YepeoBaHNEM WX MajieHud U pocTta. OQHAKO HMEHHO BO BpeMs
TEHACHIINN K ITOXOJIOMAHUIO Mas B IIOCJIEIHEE AECATIIETHE XX B. TOT MECSIL CTaJI CAaMbBIM TEIUIHIM B 1993 1.
Ha foro-3anane bemapycu. [Ipexpaiienre moBIIEHUS TEMIIEpATyp B HIOHE M MX HE3HAYUTEIHHOE CHIDKEHUE
B Hayane XXI B. mpusenu x Tomy, uto ¢ 2000 mo 2012 1. BKIIIOYUTEIHHO HIOHD HE OBLI CaMBIM TEIUIBIM Me-
csreM roza. Ha py0Oeske BeKOB akTHBH3aIMs POCTa TEMIIeparyp OTYETINBO 3aMETHA B MIOJIE U aBTyCTe, OHAKO
nocye 2010 1. poct 3amemmuics. B ceHTsI0pe TeHaeHIHs OBBIIIICHNs TEMIIepaTyp Bo3myxa 3ameTHa ¢ 1980-x .
Jist OKTIOpst, HOSIOPsI M ieKaOps OKOHUaHUE X X B. 03HAMEHOBAJIOCH TIOXOJIOMaHNEM, KOTyIa AeKaOph CTall CaMbIM
XOJIOAHBIM MECSIIeM Tofa, a Hadano X XI B. — moTermIeHneM, KOTOpoe CUTbHEE TPOsBUIIOCH B HOSIOpE, a TIociie
2010 r. — B nexabpe.
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TemmneparypHble TEHIEHIIMM B OCHOBHOM MEHSIOTCS OT JAECSITHUJIETHSA K JECATHIIETHIO, COXPAHSSICh B OT-
nenbpHbIe MecsIpl. B 1970-x 1T, B cpaBHeHuu ¢ 1960-mu, oTMeuancst poct 3uMHUX Temmepatyp. B 1980-x rr.
oTtHOCHUTENHHO 1970-X 3aMeTeH MPUPOCT TeMIIepaTyp Bo3ryxa B BeceHHHe Mecsibl. st 1990-x rr. xapakrep-
Ha TEHJICHLMS TIOBBILIEHUS TEMIIEpATyp B HaYaJle KaJEHAAPHOTo roja u jetoM. B nepBoM necstriiernn XXI B.
3aMeTHee MOBBIIIAINCH TEMIIEPATYPHI HIOJS, aBTyCTa M OCEHHHUX MecsIeB. Tekylee necaTuneTue xapakrepu-
3yeTcs MPEUMYIIECTBEHHO POCTOM TeMIIEpaTyphl Bo3ayxa. Haubomnee 3amereH oH B iekabpe U IpeJiiecTBYIO-
meM eMy Hos0pe, a Takke B Mae M HiOHe. He3HaunMTelbHOE CHWKEHHE TeMIIepaTypbl HaONoNaeTcs JHIIb
B sTHBape, (eBpase, uioine u okTsaope. TakuM 0Opa3oM, B TICPBOM MOJIOBHHE MEPHUO/IA BETETAIlMU KapToQes
(Mail — MIOHB) TePMHUYECKHE TEHICHITUN HEOHO3HAYHEI, TOT/Ia KaK BO BTOPOH (MIONH — aBIyCT) IpeodagacT
TIOBBIIIICHUE CPEIHHUX TeMIIepaTyp BO3IyXa.

JlaTel mporpeBaHus MOYB JI0 TEMIIepaTyp, ONaronpHusTHBIX JJIs TOCaIKN KapToders, ONMU3KH K JlaTaM repe-
xoJia Temneparyp Bo3xnyxa depes 10 °C. CnenoBarenbHO, AMHAMUKA MPOAODKUTEIEHOCTH aKTUBHOM BereTa-
UM (CO CpeHECYTOUHBIMHU TeMIieparypamu Bo3yxa Boime 10 °C), 1aT ee HACTYIUIEHHS 1 OKOHYAHUS, a TaKkKe
CyMM akTHBHBIX TemnepaTyp (Beimie 10 °C) oTpaxkaeT u3MeHeHHs yCIOBHH Bo3aenbiBaHus kaprodens. [le-
pHOJ aKTUBHON BereTary yBelIu4uics B cpeqHeM Ha 10 cyT Kak 1Mo MpUYMHE CMEIIeHHUs 1aT yCTOHYHUBOTO
Mepexojia CPeIHECYTOUHBIX TeMIepaTyp Bo3ayxa uepe3 10 °C BecHoit Ha Oosiee pannue cpoku (3—10 cyT), Tak
1 B CBSI3M ¢ OOJIee MO3IHUM 3aBEpIICHUEM ITOTO Mepruoja oceHblo (1—7 cyT). BpeMs co cpelHUME CyTOYHBIMU
temmeparypamu Beime 10 °C B 19892015 rr. mmutcs ot 143 cyt B JIsinTymax go 168 cyt B bpecre. B uccre-
JyeMOM TIepHOIe AMHAMUKa CyMM aKTHBHBIX TEMIIEPATyp COINACyeTcsl C AMHAMUKON CPETHUX MECSUHBIX TEM-
Teparyp u, B CBOIO 04epe b, 00yCIOBIeHa N3MEHEHUEM KaK MOCIEAHNX, TaK U MPOJOKUTEIIbHOCTH aKTHBHON
Beretauuu. B nmeprnos akTuBU3aNy KIIMMaTHYECKUX U3MEHEHUI CYyMMBI aKTUBHBIX TEMIIEPaTyp B CPEIHEM 10
MyHKTaM METEOPOJIOTUYCCKUX HAOM0AeHUN yBeunuminuch Ha 235 °C (puc. 2, a). PocT cyMM aKTHBHBIX TEMIIC-
paryp OTJIHYaeTcsl TEPPUTOPHATBEHON HEOIHOPOTHOCTHIO: Hanbosee oOmupHas 061acTh MPUPOCTa PacIoio-
JKeHA Ha 3araJie peciyOnuky, a Takke BOim3u ButeOcka u ['omens, B monoce ot bparuna g0 Bepxuensuncka
MPUPOCT MUHUMAJICH (puc. 2, 6). YKa3zaHHas 1I0JI0ca IPUMEPHO COOTBETCTBYET 30HE HAUOOIBIIIETO YBEIINYe-
HUS TIPOJIOJDKUTEIBHOCTH BECHBI, T7I€ TIPOIiece Mepexo/ia OT BECEHHUX MPOIIECCOB K JIETHUM 3aTATHBAETCS.

XapakTtepusys TUHAMHUKY CyMM aKTHBHBIX TEMIIEPATyp, CIEAYET OTMETHTD, YTO IS JaHHOTO TOKa3aTess
nocie muaumyma 1978 1. B 1979 r. Hawancs ero HanpaBiIeHHBIA pocT (pUC. 3). ITO OTMEUECHO Ha BCEX HCCIIe-
IyeMbIX cTaHnusx. [IpumeuarensHo, uto Ha 1979 1. mpumiencs MakcuMyM 21-ro IUKIa COMHEYHOM aKTHB-
HOCTH, a Ha 1989 1., KoTIa HaunHaeTCs MPeodIagaHue MOJIOKUTETHLHBIX OTKIIOHCHUH OT HOPMBI CPETHUX TOZ0-
BBIX TeMIIeparyp, — MaKCUMyM 22-TO IHKIIA.

OObmiee yBenuyeHHE TEPMHUUYECKHX PECYPCOB €CTECTBEHHO COIPOBOXKIAETCS POCTOM KOJIMYECTBA CIIY-
4aeB BBICOKOHM CpeJIHEH M MAaKCHUMaJlbHON TemIepaTryp BO3AyXa. B arpoMeTeoposIornueckux eXerogqHukax
B Tabnuny «OnacHble SBICHUS MTOTObD BKIIOUYEHBI CpeJHUE TeMIeparypbl Bo3ayxa Beime 20 °C u Makcu-
ManbHble Boie 30 °C.

ala

----- 1961-1988 rr.
— 19892015 .

Menee 200 250 300 boxaee

Puc. 2. Cymmebr akTuBHBIX Temriepatyp Boimre 10 °C (a)
u ux npupoct (6) B 19892015 rr. mo cpaBuenuto ¢ 1961-1988 rr.

Fig. 2. The amounts of active temperatures above 10 °C (@)
and their increase (b) in 1989-2015 compared with 1961-1988

52



T'eorpagus
Geography

°CA ¥ =0,3056x2— 8,806 1x + 2236,9
2900 | R*=038

2700
2500
2300
2100

1900

1700 1 1 1 1 1 1 1 1 1 1 1 -
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 Ton

Puc. 3. Jlunamnka cyMM aKTHBHBIX Temreparyp B Peciyonuke benapycs
Fig. 3. Dynamics of sums of active temperatures in the Republic of Belarus

PaccMoTpuM nMHAMHKY TTOBTOPSIEMOCTH JIET C BBICOKMMH MaKCHMAaJbHBIMH TEMIEpaTypaMy M CpeIHe-
IO 4Yucla )apkux JIHed B rogy. IloBropsieMoCTb JIeT ¢ MakCuMaabHOW TeMiieparypoid Bozayxa Beiuie 30 °C
B 1961-1988 rT. Opma HIKEe 20 % TombKo Ha HoBOrpyacKoi BO3BBIIEHHOCTH, a Ha IOTe Ja)Ke MPEBBIIIANa
80 %. B 19892015 rr. MUHUMYM IOBTOPSIEMOCTH BBICOKHX TEMIIEpaTyp YBEIW4MiCS U ObL1 oTMeueH B E3e-
pute (52 %). Ha GompIeid 9acTy CTpaHbl BRICOKHE TeMIIepaTypbl Habmonanuck 6onee yem B 80 % 1eT, a B He-
KOTOPBIX MyHKTaX Ha foro-3amajie crpassl (bpect, Bricokoe, [Ipyxanbr) — exerogno. Teppuropus ¢ HanOOIb-
IITUM POCTOM MTOBTOPSIEMOCTH TATOTEET K IIEHTPAIBHBIM U CEBEPHBIM paiioHaM pecryOonukn (puc. 4).

Bwmecte ¢ pocToM MOBTOPSIEeMOCTH BBICOKHX TEMIIEpaTyp BO3AyXa YBEIWYWIOCH U CPEIHEE YUCIIO JAHEU
B TOly C TAaKUMH TeMrieparypamu (puc. 5). B 1961-1988 rr. konuuecTBo AHEW ¢ MAaKCHMalIbHOW TeMITepaTypon
Bozayxa Beime 30 °C B rogpl HATHYUS HA OOJNBIIEH YacTH CTpaHbl He MpeBbIiano 5. O0nacTh HanOOIBITIX
3HAYEHUH pacrioyiarajach Ha I0T0-BOCTOKe pecryonuku. B 1989-2015 rr. cpeqHee KOIMYeCcTBO KapKUX JHEH
Ha TepPUTOPHH | OMEIIbCKOH 001aCTH M 3HAYUTEIHLHON YacTH TePPUTOPHH bpecTckoit odmactn coctaBmio 10
u Ooree, a Ha OCTAFHON YacTH peciryOnrkn 010 B ipeaenax ot 5 o 10.

[IpuBeneHHbIE XapaKTEPUCTUKN TUHAMHUKH TEPMUYECKUX ITOKazaTellel s Tepputopun benmapycu cu-
JETENBCTBYIOT 00 M3MEHEHHUH YCJIOBHN BBIPAIIUBAHUS KapTodesss. DTH U3MEHEHHS TPOSBIIINCH KaK B MEX-
TO/IOBBIX KOJIEOAHMIX yPOXKAHHOCTH, TaK M B €€ paclpe/ie]ICHHH 10 TEPPUTOPHH CTpaHbl. CpeaHss BeInYHHA
ypokaitHOCTH KapTodeins B KaxaoMm u3 nepuoaos (1970-1987 u 1989-2015 rr.) cocraBmna 147-148 w/ra.
Uro xacaeTcst 5JKOHOMHUYECKHX TEHACHITNH, TO OHM HanboJiee OTYETIMBO 0003HAUYEHBI BO BTOPOM BPEMEHHOM
HHTEPBaJC — 3TO MOATBEPIKIAETCS 00JIee BRICOKMM KO3 (UIIMEHTOM JIeTepMHUHAINH (pHC. 6).

OO0me TeHIeHIINN B U3MEHEHUH YPO)KaHOCTH KapTo(ens COrTacyloTcsl ¢ M3MEHEHHAMH YIeIbHOTO Beca
a/IMAHICTPATHBHBIX PailOHOB C YPOXKaHOCTHIO BHIIIE U HIDKE CPEIHEH 3a Meproy nccienoBanuii. OrHaKo pac-
TIpejieJieHre pailoHOB TI0 OT/ICIBHBIM JHana30HaM BEeIHYHHBI YPOXKAWHOCTH JTaIeKO0 HEPaBHOMEPHO, YTO CBH/IE-
TEIIECTBYET O 3HAYUTENFHON TEPPUTOPHATILHON M epeHnannm, KoTopas MeHseTcs U3 Toaa B rof (puc. 7).

I'paduxyn quHAMUKE ypoXKaitHOCTH KapTodens U JUHUHA TPEHIO0B MPUBOIATCS 31ech s bemapycu B 11e-
oM (cM. puc. 6). [TogoOGHBIEe TpaduKK 1 COOTBETCTBYIOIINE UM JIMHUH TPEHIOB OBLIM IMOCTPOEHBI O KaXK-
JIOMY aJMHHHUCTPATUBHOMY PailOHy CTpaHbI. J[J1s1 OTKIIOHEHNH yposkaHOCTH KapTodels OT JMHUN TPEHI0B
Y 3HAYCHUW TEPMUYECKUX TOKa3aTesell ObIIH BBIYUCICHBI KOAPPHUIIMEHTHI KOPPEIAINN. AHAIIN3 TIOCIeTHUX
TTOKa3aJ, 4TO JIJIsl IEPBBIX MECTH MECSIIEB I'O/la CTATHCTUYECKAs! JOCTOBEPHOCTH KOA(P(PHUIIMEHTOB KOPPEISIIHA
MOJATBEPIKACHA HE Oojiee ueM B 10 aIMUHUCTpATHBHBIX paiioHax (It 000MX BpPeMEHHBIX OoTpe3koB). Cra-
THUCTHYECKasl JOCTOBEPHOCTH KO3(P(PHUIIMEHTOB KOPPETSAINH HIOIHCKUX TEMIIEPaTyp B IIEPBOM BPEMEHHOM OT-
pe3ke He MOATBEPKAACTCSA HU JUIS OJHOTO paiioHa. Bo BTopoM BpeMeHHOM Teprojie MpeodagaroT OTpHIla-
TeNbHBIE KOAPPHUIIMEHTHI KOPPEIISAIHIH, JOCTOBEPHOCTh KOTOPBIX YCTaHOBJIeHA /it 60 palilOHOB, M TOIBKO IS
2 paiitoHOB KO3 (HHUIIMEHTHI OBUTH MTOJIOKUTEIBLHBIME (CTaTUCTHICCKH HE3HAYMMBIMH).

Craructrdeckas JOCTOBEPHOCTh BIHSHUS MPOODKUTEIHHOCTH TIEPHO/Ia AKTHBHOM BETETallM! yCTaHOBIEHA
mumib B 1970—1987 rT. st 8 paiioHoB: B 5 palioHax ButeOckoit 061acTH 3aBUCUMOCTE ObLITa TIOJIOKUTEITHHOM,
a B 3 pationax ['omensckoir oOmactn — oTpunaTebHON. OYeBHIHO, Y)Ke TOTIa FOr0-BOCTOK CTPaHBI CTPaIail
0T M30BITKa TEPMHUYECKHAX PECYpCOB, TOT/Ia KaK Ha ceBepe oTMedaics ux aeduuut. B mepBoM BpeMeHHOM
OTpe3Ke TOJNBKO ISl 2 pallOHOB YCTaHOBJIEHA JOCTOBEpHAsS CBsI3b OTKIOHEHHWH yposkalHOCTH KapTodens oT
JVUHUH TPEH/Ia U CyMM aKTHBHBIX TEMIIEpaTyp, KOTOpas Obla MOJIOKHUTEIBHOH, a BO BTOPOM JIOCTOBEpHAs
KOppEISITMOHHAS CBS3h HAOMOManach B 3 paifoHax, HO ye uMejia 0OpaTHBIN 3HAK, T. €. ObliIa OTPUIIATEIBHOM.

KoaddummeHnTs KOppeisiiuyu OTKIOHSHNUH YPO)KalWHOCTH KapToQels OT JIMHUN TpeH/Ia U Yuciia JHEH co
CPEIHMMH BBICOKMMH TeMItepaTypamu Bo3ayxa (Beie 20 °C) B mepBoM BpeMEHHOM OTpPE3Ke CTaTHCTUYECKU
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3HAUUMBI JIUIIb B HECKOJIBKUX pallOHAX U UMEIOT MOJIOKUTENILHOE 3HaYeHrEe. Bo BTOpOM BpeMEHHOM OTpe3ke
9TH 3aBHCUMOCTH OTPHIATEIBHBI H CTATHCTHYECKHU JOCTOBEPHBI Juist 51 paiiona, riae koadduimeHTs koppe-
JISAY OTKJIOHCHUU YPOXKAWHOCTH M YMCIa THEU CO CPeTHUMHU TeMIieparypamu Bo3myxa Boitie 20 °C B uromne
coctasisitor ot —0,61 10 —0,38. B aT10T %€ mepuon g 50 aIMUHUCTPATUBHBIX PalfOHOB CTATUCTUYECKHU J0-
CTOBEPHO OTPHUIATENIHOE BIMSHUE Ha YPOKaHHOCTh Kaprodens uncia AHei ¢ BRICOKUMH MaKCHUMaJbHBIMU
TeMieparypamMu (Ko3pPUIMEHTHI Koppessiiuu cocTapistoT or —0,76 10 —0,38). O4eBUAHO yCHIICHHE OTPH-
[ATETBHOTO BIUSHUS BBICOKHX TEMITEPATyp Ha YPOKaHHOCTh, a 3a49aCTyI0 M CMEHA MOJIOKUTEILHOTO BIHSHUS
Ha oTpunartenbpHoe (puc. 8).

CortacoBaHHOCTbH B IMHAMHKE BO3/ICHCTBUS BRICOKHMX TEMIIEPATyp U TEMIIEpaTyp HIOJsl Ha YPOKaHOCTh
KapTodens 00ycIoBIeHa TeM, YTO UMEHHO Ha YKa3aHHBIN MeCSII TPUXOJANTCS 3HAYNTENbHAS YacTh KapKHX
nHeit. ConocTaBuB pacipelieiecHne Ynciia )KapKuX JHEH U CPOKH HACTYIUICHUs (a3 pa3BUTHs KapTodens Bo
BCEX arpoKJIMMAaTHYECKHX O00JIaCTIX, CIEAYeT 3aMETHTh, YTO OOJIbIIAs YACTh JIHEH ¢ MAaKCHMAIbHBIMH TEM-
neparypamu Boitie 30 °C npuxouTcs Ha BpeMs pocTa KiIyOHel, Ha MexX(a3Hble TEPHO/IbI IIBETCHNE — KOHEI]
[BETCHUS M KOHEI[ BETCHUsI — yBsijaHue OOTBbI. JIMIIL B MEPHOJ OT MOSIBJICHHUS COIBETHH (OyTOHM3AIINN)
JI0 TIBETCHUS MTOBTOPSIEMOCTh JKapbl HeBesnka. Kak oTMeuanock BbIIE, 3TO BpeMsi, Koraa (GopMupyroTcs
KITyOHU KapTo(deist U BO3JeHCTBAE BEICOKUX TEMIIEPATyp MOKET HETAaTUBHO OTPA3UThCS HA BEJIMYMHE U Ka-
YeCTBE YpOXKasi.

Menee 20 40 60

Puc. 4. TloBropsieMocTs (%) JeT ¢ MAaKCUMaJIBHON TeMIIepaTypoi BO3Iyxa
Boitre 30 °C B 1961-1988 rr. (a) u 1989-2015 rr. (6), ee H3MeHEeHHE MEX/TY YKa3aHHBIMHU ITEPUOaMU (8)

Fig. 4. Repeatability (%) years with maximum air temperature above 30 °C
in 1961-1988 (@) and 1989-2015 (b), its change between the specified periods (c)
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3aMeTHBI CYIIECTBEHHOE YBEIHMYEHHE MOBTOPSAEMOCTH >Kapkux aHedl B 1989-2015 rr. mo cpaBHEHHIO
¢ 1961-1988 rr,, a Takke POCT TEPMUUECKON HANPSIKEHHOCTH C CEeBepa Ha IOT, MpeJCTaBleHHbIe Ha puUC. 9
(cpemnue aatel HacTyIUIEHHS! (Da3 pa3BUTHS MPUBEICHBI O3 pa3/ieiieHus] COPTOB 110 TPYyIIaM crenocTh). Pac-
CUUTAHHBIC JIJIsl PAHHECTICIBIX U MO3JHECIIENBIX COPTOB JIAThl MOCAJKH U YBSIIaHUS OOTBBI OTIIMYAIOTCS TIPH-
MEpHO Ha Hejenmto: nocaaka — 30 ampens u 6 Mas, yBsiganue O00TBbI — 14 u 19 aBrycra COOTBETCTBEHHO.
B CeBepHoli arpoKIIMMaTHYECKOH 00IacTH, IO UMEIOIIUMCS Y HAC AaHHBIM, PEoOIaialoT TOCAJAKH PAaHHUX
U cpeaHepaHHUX copToB Kaprodens (61 % et), a B LlenTpansHoii U HOxHON 00J1aCTSIX — MO3HUE U CPEIHE-
no3aaue copta (63—66 %).

3Hak kod(hUIMEHTa KOPPEISIIUU B KOKIOM BPEMEHHOM OTpE3Ke MOKa3bIBaeT Npeoliaganue 3HaYCHUH
TeMIepaTypHbIX TOKa3aTenel U3 BOCXOIAIIeH (TONOKUTENbHBIE) MM HUCXOAAIIEH (OTpUllaTeNIbHbIE) BETBU
KPHUBOM, OTPa)KAIOIIECH BIMSHUE MOIOAHBIX XapaKTEpUCTUK HA Bereranuto pacteHuil. IloBelieHne Temnepa-
TYp B IIEJIOM OTPHUIATENILHO CKA3aJI0Ch Ha YPOXKAMHOCTH KapToders.

KoadduririeHThI KOppemsiiui OTKIOHSHHH YPOXKAHHOCTH KapToQesst OT JIMHAN TPEH/IOB 1 Yuciia JTHEH ¢ He-
OJaronpUSTHBIMU SBJICHUSIME M3HAYaJIbHO TPEIONarauch OTpUIaTebHbIME. Kak 1moka3zaHo BbIIIE, TOIBKO
BO BTOPOM BpEMEHHOM OTpe3Ke 3TO MPENOI0KEHHE MOATBEPANIOCh. Bo3MOXXHO, B TepBOM BpeMEHHOM OT-
pe3ke HeOMaronpusTHeIC SBJICHUS HEJOCTATOYHO YACTO MOBTOPSIIUCH, OJJHAKO OHU OBLIH, a JIOCTOBEPHOCTH

ala o/b

Menee 5 10 15 Dbonee
Puc. 5. KonmnuecTBo [HEl ¢ MaKCUMaJIbHOU TeMIIepaTypoi Bo3ayxa
Boie 30 °C B roxer Hamuuus 3a 1961-1988 . (o) m 1989-2015 . (6)

Fig. 5. The number of days with the maximum air temperature
above 30 °C in years of availability 1961-1988 (@) and 1989-2015 (b)

ala o/b
u/ra | m/ra |
220 F R'=0,51 220 + R'=0,75
200 200
180 180
160 160
— ]
140 140 5
120 120
100 100
80 1 1 1 1 PN, 80 1 1 1 1 1 1 T
1970 1975 1980 1985 Ton 1990 1995 2000 2005 2010 2015 Toxm

Puc. 6. lunamuxa ypoxaitHocTr Kaptodens B Pecnyonuke benapycn
B 19701987 rr. (a), 19892015 rr. (6): I — cTaTUCTUYECKHUE TaHHBIE, 2 — TPEHA

Fig. 6. Dynamics of potato yield in the Republic of Belarus
in 1970-1987 (@), 1989-2015 (b): I — statistical data; 2 — trend
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Puc. 7. YnensHbll Bec (10711) aIMUHUCTPATUBHBIX pailoHOB
C pa3IMYHBIM YPOBHEM ypOXKaifHOCTH KapTodens (1/ra) mo rogam nepuona 1970-2015 rr.

Fig. 7. Specific weight (share) of administrative districts
with different levels of potato yield (c/ha) over the years 1970-2015

ala o/b

Menee 0,8 0,6 —04 —02 0 02 04 06 08 Bonee*

*[1Ikasna 3Ha4ueHUI KO3(DPUINEHTOB KOPPEISALNH IIOCTPOCHA U1l CEPUM KapPTOCXEM, HE BOLIEIIINX B CTAThIO,
MOATOMY BKJIFOYAET OTCYTCTBYIOIINE Ha PEACTABICHHBIX 3/1€Ch KApTOCXeMax IpaJlallii LBETOB

Puc. 8. KoaddurmeHTs! KOppesiiuy OTKIOHSHUH YPOXKaHHOCTH KapToders
OT JINHUU TPEHJIa U YuClla JTHEeH ¢ MaKCUMalIbHOH TemiepaTypoii Bo3ayxa Baiiie 30 °C
B 1970-1987 1T. (a); 1989-2015 1T. (6)

Fig. 8. Correlation coefficients of potato yield variance from the trend line
and the number of days with a maximum air temperature above 30 °C
in 1970—1987 (a); 1989-2015 (b)
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----- I'panuns! ¢a3 pa3Butus kaprodens

Puc. 9. Pacnpenenenue xxapkux gHeit mo naram (1961-1988; 1989-2015)

1 Mex(pa3HBIM IeprogaM pa3BuTHs kKaprodens (1989-2015):

1 — mocanka; 11 — Bcxonpr; 111 — mosiBiaeHne 00KOBBIX T0Oeros; IV

— IIOABJICHUEC COIIBCTHUH,

V — userenne; VI — koner userenns; VII — yBsnanue G0TBBIL
Arpoximmarnyaeckas obnacts: a — CeBepHasi; 6 — LlenTpanbHast; 6 — FOxxHas

Fig. 9. Distribution of hot days by dates (1961-1988; 1989-2015)

VI — the end of flowering; VII — wilting tops
Agroclimatic area: a — North; b — Central; ¢ — South

and interfacial periods of potato development (1989-2015):
I — planting; II — shoots; III — the appearance of lateral shoots;
IV — the appearance of inflorescences; V — flowering;
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CBSI3U TIPH 3TOM CTAaTHCTHYECKH He 000CHOBBIBaachk. [loaTOMy crenano mpenarnoiokeHue, 9To CyIIecTBYeT He-
Kasi KpUTUUECKasl MPOJIOJDKUTEIBHOCTD BO3CHCTBHUS HEOMATOMPHUATHOTO SIBJICHUSI, KOTOpasi MPUBOAUT K CHU-
KCHHUIO ypoxkalHOCTH. [lyTeM mpeaBapuTeIbHOTO aHAJIM3a OTKJIOHEHUH YPOXKANHOCTH KapToO(elis OT JIMHUN
TPEH/Ia B TOJIbI C BRICOKMMH MAaKCUMAIIbHBIMU TEMIIEPATypaMu JUIsl OT/ICIIbHBIX aJIMUHUCTPATHUBHBIX PAlOHOB,
BKJIFOYAFOIIIUX ITYHKTHI METEOPOJIOTHUECKUX HAOTFOIEHHIA, OBLITO BBISIBIICHO, YTO HAMOOJIEEe YaCTO OTPHUIIATEIb-
HBIE OTKIIOHEHHUS YPOXKANHOCTH OTMEUAIINCh TIPY KOJTHMYECTBE JKapKUX JHEH 3a TeTuTblii ce30H He MeHee 10.

Panee (1961-1988) mMoBTOPSAEMOCTS JIET ¢ KPUTHICCKAM YHCIIOM JKapKHUX JTHEHW TOJHKO Ha OTe M 3araje
cTpansl Obuta 6ombme 10 %, Ha OCTABHOW TEPPUTOPHH BO MHOTHX CITydasX YHCIO KAPKHUX JHEH HE TOCTH-
raso 10. B 1989-2015 rr. moBTOpsieMOCTh B I0KHOM "acTu pecryOnukn npesbickia 30 % 1 Bo BcexX MyHKTax
Obu1a HeHyseBoit (puc. 10).

Menee 10 20 30 40 50 bomee

Puc. 10. IToBropsemocts neT (%) ¢ KPUTHIECKUM YHCIIOM KaPKUX JTHEH
B 1961-1988 T (@) n 19892015 rr. (6)

Fig. 10. Repeatability years (%) with a critical number
of hot days in 1961-1988 (a) and 19892015 (b)

[To pe3ynbraraM McciaeJOBaHHH C BEPOSTHOCTBIO 69 % MOXKHO yTBEPkKAATh, 4TO YPOXKaHHOCTh KapTo(es
OyZleT HU3KOM, eclM B TeUeHHE BEreTallMOHHOTO nepuoaa Obuto 6onee 10 qHEl ¢ MakcHMallbHON TeMIlepaTy-
poti Beie 30 °C (puc. 11). HeznaunTtenpHasi pacpoCcTpaHEHHOCTh HA3BAHHBIX YCIOBHI B IEPBOM BPEMEHHOM
OTpEe3Ke MpHUBeia K TOMY, YTO OOJBIIMHCTBO aJIMUHUCTPATUBHBIX PaliOHOB HE MOJABEPIajHCh BIUSHUIO JaH-
HOTO siBJICHUs. B paifoHax ke, Iie KpUTHUECKOE YUCIIO KAPKUX JHEH OBbLIO TOCTUTHYTO, CTENICHb BIMSHUS
gacto cocrasisuia 100 %, a B cpemaem — 59 %. B 1989-2015 rr. kpuTHueckoe 4ncIio KapKuxX JHEH oTMeda-
JIOCh YK€ 110 BCEH CTpaHe, ¥ CTENeHb BIMSHUS B cpeaneM coctaBmia 70 %. Oqnako B Kopenmuckom paiione
BIIMSTHUE TPOAOJDKUTENILHOM JKapbl BOOOIE OTCYTCTBOBAIO. 371€Ch, KaK M B JIPYTMX PaiOHAaX C HEBHICOKON
CTETIEHbIO BIUSHUS HAa YPOXKAMHOCTh KPUTHYECKOTO YMCIa JKapKUX JIHEH, CKa3aJoch TO YCJIOBHE, UYTO THU
¢ temneparypamu Boiiie 30 °C IpuUXOAWINCH HA Pa3HbIC JETHHE MECSIBI U B OAHOM M3 HHUX HaOIIOIaIoCh
nepeyBlaKHEHNE.

Hannune kputuueckoro yucina kapKux JHeH omnpenesnsieT 0ojaee TPeTH OTPULATENbHBIX OTKIOHEHUH ypo-
XKalHOCTH KapTodels OT JINHUHA TPEHAOB Ha 3HAUNTENIbHOM yacTu Tepputopun benapycu (puc. 12, a). Cpen-
HHUE OTKJIOHEHUS YPOXKXAMHOCTU B TOJbl C KPUTHUECKUM YHCIIOM JKapKUX JHeH coctaBuim —12,7 w/ra (8 %).
HauOonbune oTpunarenbHble OTKIOHEHUSI OTMEUEHB! Ha BOCTOKE CTpaHbl. B OToenpHBIX paiioHax, pacoso-
JKCHHBIX Ha BO3BBIIICHHOCTSX, B HEKOTOPBIX CIydasx M HAa HU3MEHHOCTSX (BOIM3H PEK), I7ie BIMSHHE JKaphl
HUBEJHMPYETCS YBIAKHEHHUEM, a jKapKue THHU PACIIpeeNIioTcs Ha HECKOIBKO MECSIIEB, 3TH OTKIOHEHHS TO-
JoxkuTenbHbL. OHAKO B MpeoldiiaaaroiieM OoNbIMHHCTBE paiioHoB (106 u3 118) OTKIOHEHUS YPOKaWHOCTH
KapToens oT IMHUK TPEHI0B OTpHLATEIbHEI (puc. 12, 6).

[Tyt pemienust mpoOieMbl HETaTUBHOTO BO3/ICHCTBHS BEICOKUX TEMIIEpaTyp Ha ypOKalHOCTb KapTodes
MOTYT OBbITh Pa3HbIMH. Bo-niepBbIX, B pernoHax, Hanboee MoABEPKEHHBIX BO3JCHCTBUIO BBICOKMX TEMIIEpa-
Typ, CJIE€AyeT BBOIUTH B CEBOOOOPOTHI JKapocTolKue copra kaprodens. KapoycroiuuBocTs Oblia 00Hapy-
KEHa y ero JUKUX BUIOB, @ BO BTOPOH MOJOBUHE IPOLUIOTO CTOJETUS JOCTUTHYT ONPEAEICHHBIN IIporpecc
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o/b

Menee 10 20 30 40 50 60 70 80 90 Boaee

Puc. 11. CreneHp OTPULIATEIBHOTO BIMSHUS HA OTKIIOHSHUS yPOXKAWHOCTH KapToest
KPUTHYECKH JKapKHUX yCIOBHH (MakCHMaJbHbIE TeMIepaTypsl Bo3yxa Boinie 30 °C
B TeueHue 10 mueii u 6omee) B 1961-1988 rT. (a) u 1989-2015 1T (6)

Fig. 11. The degree of negative influence on deviations of potato yield
of critically hot conditions (maximum air temperature above 30 °C
for 10 days or more) in 1961-1988 (a) and 1989-2015 (b)

Menee 10 20 30 40 bonee Hwxe —40 -20 O 20 Beime

Puc. 12. Jons (%) «okapKuX» J€T B UUCIIE JIST C OTPULATEIEHBIMU OTKJIOHEHHUSIMH YPOXKaHHOCTH
KapToders OT TMHUH TPEH/I0B (@) U BeNNYNHA OTKIOHEHHH ypoKaifHOCTH (11/Ta)
B «oKapKue» roasl (6) 3a 1970-2015 rr.

Fig. 12. The share of «hot» years (%) in the number of years
with negative deviations of potato yield from the trend lines (a)
and the magnitude of the yield deviations (c/ha) in the «hot» years (b) for 1970-2015

B 0TOOpE M Pa3BEJCHUU COPTOB, YCTOHUMBBIX K BBHICOKUM Temreparypam [9]. IlepcriekTuBHBIM KapTodere-
BOJICTBO CUMTAETCSI IaXKe B )KapKOM, 110 CpaBHEHHIO ¢ bemapycelo, Y30ekucraHe, rie BbIBEJCHBI KapOCTOM-
kue copra kaprodens Tyiumunn, Akpad, Ymun [17]. Benopycckumu nmocraBIIMKaMu MpeiararoTcs He-
CKOJIBKO KapOyCTOWYHMBBIX COPTOB KapTodes: HeMelKuil yasrpapanauid FOBens ([IxyBen), a Takke paHHUR
Pen Ckapinier u no3auuii [Tukacco (Hunepnanmbr).
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Bo-BTOpPBIX, HY’)KHO CMECTHTB CPOKH MOCAIKK KapTodens. JIeTHHe mocanku, pekoMeHyeMbie it Peciy0-
sk KpbIM, Ha JaHHBIA MOMEHT B Hallled CTpaHE €Ie HEAKTYaJbHbl B CBA3M C HEAOCTATOYHOU MPOJOIIKH-
TEJNIBHOCTRIO TIepHoJia aKTUBHOH Beretaruu. C 1eNIbI0 CMECTUTh BPEeMs BO3JICHCTBHSI BRICOKMX TEMIIeparyp Ha
pactenust kaprodens Ha Gonee mo3aHEE MeK(a3zHbIe TEPUOIBI HEOOXOIUMO TIEPEHECTH CPOKH MOCAIKU Ha
Oonee paHHue naThl. Takue pekoMeHaanuu MpUBOAWINCH B cBoe Bpemst A. X. IlIkisipom [6]. BrimosmHeHHbIC
noz1 pykoBoictBoM O. B. JIaBbIJICHKO HCCIIeIOBAHUS TTOKA3aJH, YTO (PAKTUIECKHUE CPOKH MOCAKU KapTodes
B PecniyOnmke benapych 10 HacTosIero BpeMeHH 3ana3/ibBaloT OTHOCHTEIBHO ONTUMAILHBIX CPOKOB Ha I1e-
PHOI OT HeCKOJIBKUX HeAenb 10 mecsta [ 18]. s Cpexgrero Ypana yCTaHOBJICHO IMOBHIIIICHIE MACCHI KITyOHEH
B THE3JIC U yBEIMUCHHE ypOxKaiHOCTH KapTodes mpu Oosee panneit mocazake [ 19]. Takum odpazom, cobmrozie-
HUE ONTUMAJILHBIX CPOKOB MTOCAJIKU TIO3BOJUT YIIYUIIUTh YCIOBHS BETETAIUN KapTOQels B BayKHBIN JJIST HETO
nepuon (KiyOHeoOpa3oBaHUE), KOTOPhI CMECTUTCS Ha MEHEE JKapKyHo IMEPBYIO MOJOBHHY JieTa. B naHHOM
CJIy4ae HECKOJIbKO YMEHBIIHUTD 3P(PEKT OT CMELICHHSI CPOKOB MOCAIKH MOXKET TOT (aKT, YTO KIIyOHeoOpa3oBa-
HUE TPHUJIETCS Ha TIEPUOJ To/la ¢ MAKCUMAIILHON MPOJIOIKUTEIBHOCTBIO CBETIION0 BPEMEHH CYTOK, TOT/Ia KaKk
JUTSE 00pa3oBaHMsl KJIyOHEH ONTHUMaIbHBI KOPOTKHE THU [4]. CMelleHre CPOKOB MOCaIKH HAn0O0JIe€ Oy TUMBIT
3 EKT TOIHKHO CO3/aTh /ISl pAHHECTIENBIX U CPeHECTIeNbIX copToB. [lo3aHecensie copTa OyayT HyKIaThCs
B JIOTIOJIHUTEIILHBIX MEpax.

B-TpeTpux, ucxoas U3 TOro, 4To Mpu OONBIINX 3HAYSHHUSIX cCyMM TeMrieparyp Bbiie 10 °C 3a Beretarmon-
HBII MepHoj] BEPOSITHOCTh 3aCYIIIMBBIX SBICHUN Ha TeppuTopuu Poccuu 3HauntensHO Bo3pacTtaeT [20]
W 3TO CIPaBEUIMBO TAKKe JJIsi benapycu, MOKHO MPE/UIOKUTH IyTh KOCBEHHOTO BO3JCHCTBHS HA TEMIIe-
parypHbIe YCIOBHUS B MOCaAKax KapTodens — opolleHue. B cBsi3u ¢ HamumumeM ceBOOOOPOTOB Ha MaxoT-
HBIX 3eMJISIX B Halllel CTpaHe peann3alus Takoro MyTH rmoka npobneMatinyHa. OJTHAKO B HACTOSIIEE BpEMsI
WCCIIeJIOBaHUSl, HAIPaBJICHHbIE HA 00OCHOBaHME PEXMMa OPOUICHUS, MPOBOISATCS JNaXKe Uil TEPPUTOPUHU
MOCKOBCKOH 00JIacTH, KOTOpasi MO KIMMATHYECKUM YCIOBHSIM OJNM3Ka K CEBEPHBIM permoHam bemapycu.
[Tpudem rmyOHHBI pACUETHOTO CIIOS TOYBBI TPUBOJSTCS BILUIOTH JIO JICBSITOH JIeKa bl BET€TAIIMOHHOTO ITEPHOo/a
kaptodeins. OpoleHne K¢ PEKOMEH/IyeTCsl BBITIOTHITH JOK/ICBATBHBIMA MallUHAMH, KOTOPbIE MOXKHO HC-
MOJTK30BaTh U B YCIOBUSX ceB00OOpoToB [21]. [TocTymatomasi B pacTeHHE BoAa HE TOIBKO 00ECTICUMBACT
€ro MUTaHue, HO U CITIOCOOCTBYET CTAOMIIM3AI[MU TEMITepaTyphl Tejla pacTeHUs (B MPOLIECCEe TPAaHCITUPALINHN).
OxnaxxJeHne B mpolecce TpaHCIHPAIMK MPEJOTBPAIaeT MePerpeB KIETOK W PacTEHHsI B LIEJIOM, a BOJa,
Onarozapsi BEICOKOW TETUIOEMKOCTH, 3alllMIIACT KYJIbTYpy OT PE3KHX TeMIIepaTypHBIX KOoJeOaHHid, TPOUC-
XOMSIIUX B OKpyXkatoteit cpezae [22]. Kpome Toro, 4acTs BOIbI HEU30EKHO UCTIAPUTCS C TOBEPXHOCTH ITOUBHI,
4TO, B CBOIO OUY€pE/lb, MPUBEJIET K HEKOTOPOMY CHH)KEHHUIO TeMIIeparyphl IpyHTa, TaKk KaK Ha MCHapeHue
pacxoayetcst sHeprust. Cle10BaTeIbHO, OPOIICHHIE B YCIOBUSAX HEJOCTATOUHOTO YBIaKHEHHSI MOXKET OJ1aro-
MPUSTHO MOBJIHUATH U HA TEMIICPATYPHBIA PEKHUM.

3aKjaoueHune

Tepmuueckue pecypcsl Ha TeppuTOpuH benapyc B 11e10M yBETHYHUIIUCH. JTO YK€ MO3BOJISIET BBHIPAIINBATH
MO3THECTIENBIE COPTA PACTEHUH U OoJIee TEIUION0ONBbIe KYIbTYphl. TemreparypHble TeHISHIIMY B OCHOBHOM
MEHSIOTCS OT JIECATUIIETHS K JIECATUIIETHIO, COXPAHAACh B OT/AEIbHBIE MecAlbl. B mepBoii mojoBuHe Berera-
un Kaprodens (Maii — MIOHB) TEPMUYECKHE TEH/ICHIIMHA HEOTHO3HAYHBI, TOTJA KaK BO BTOPOM (HMIOJIb — aB-
r'ycT) mpeoOliaiaeT MOBBIINICHUE CPEJHUX TeMIeparyp Bo3ayxa. [loBbIlIeHHE TeMIeparyp CONpPOBOXKIACTCS
YBEIMYEHHEM PAaCIPOCTPAHEHHOCTH HEraTHBHOTO TEPMHUYECKOTO BO3JCHCTBUS HA YPOXKaHHOCTh KapTodems
B JIETHHE MECSIIBI. DTO MOJTBEPIKAACTCS OTPUIIATELHBIME KOY(D(DUITHEHTaAMU KOPPEISIHA OTKIOHEHUH ypo-
KaWHOCTH KapToQels OT IMHUK TPEH/IOB M TAaKUX [TOKa3aTeliei, Kak TeMIleparypa BO3yXa B HIOJIE U YHCIIO JKap-
KHX JHeH (co cpenHeii Temmneparypoii Boimie 20 °C u makcumanbHoi Boite 30 °C). B HacTosiee Bpemst xxapkue
JTHH CKOHIICHTPHPOBaHBI B TIEpHOJIe KITyOHe0Opa3oBaHus KapTodersi, T03TOMY CIIeyeT yUUTHIBATH OMIACHOCTh
KJIMMAaTHYECKOTO (TETJIOBOTO) BBIPOXKIAECHUS KYJIBTYpPbI, KOTOPOE PE3KO CHIDKAET YPOXKaHOCTh. YCTaHOBJIECH-
HOE KPUTHYECKOE 3HAYCHUE YUCIIA )KapKUX THEH (¢ MakcuMabHoU Temneparypoiti 30 °C u 6osee) onpenemnseTt
OoJiee TpeTH OTPHUIIATEIBHBIX OTKIIOHEHUH YPOXKaHHOCTH KapTo(ess Ha OOJbIIeH YacTH TEpPUTOPHH CTPAHBI,
a BEpOATHOCTD €r0 HEraTUBHOTO BIUSHUS B COBpeMeHHbIN nepuox coctasiseT 70 %. HuBenuposars Heratus-
HOE BO3/IEHCTBHE MOXKHO, HCIIONB3YsI HOBBIE )KapOCTOMKHE copTa KapToders, cMeliast BpeMst ero nmocajaky Ha
OoJiee paHHUE ATl WM IPUMEHSISI OPOLICHHUE (B CIIydae COYETaHUs BHICOKUX TEMIIEPATYp ¢ HEJOCTAaTOYHBIM
YBIQKHEHUEM).

[IpencraBieHHbIe BBIIIE PE3YIBTATHl MOATBEPKAAIOT 3HAYUTENBHYIO 00YCIOBIEHHOCTh MOTEPh YpOXKaii-
HOCTH KapToQesi BO3ACHCTBIEM BBICOKHX TEMIIEpaTyp, OJHAKO CO31aTh 0oJiee MONHYI0 KAPTUHY MO3BOJIUT
paccMOTpeHne BIMAHMS KOMIUJIEKCa HEONaronpusATHBIX MOTOIHBIX YCIOBHHA. B Xone manpHeHmunx wmccieno-
BaHUI HEOOXOAMMO BBISICHUTH HAIIpaBJI€HHE M CTETIEHb 3aBUCUMOCTH YPOKaHHOCTH CETbCKOXO3SHCTBEHHBIX
KYJIBTYp OT KPUTHYECKUX XapaKTEPUCTUK yBIAXKHEHUS.
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