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PaccMarpuBaeTcst IPOTHO3 yPOXKaifHOCTH 36PHOBBIX CEITBCKOXO3AHCTBEHHBIX KYIBTYD, B CBSI3H C N3MCHEHHEM X035 CTBEH-
HOW JIESATEIBHOCTH M I100anbHBIM M3MeHeHueM kiuMara (o cuenapusiMm GFDL u UKMO — noremenue Ha 2 u 3—4 °C).
Paccunrtanbl pucku, cBI3aHHbIE ¢ M3MEHEHHEM YPO)XKaHHOCTH 3E€PHOBBIX CEIbCKOXO3IHCTBEHHBIX KYJIBTYP C yUETOM II€CCH-
MHCTHYECKOTO ¥ ONITUMHUCTHYECKOTO IPOTHO30B, BHIABIECHBI TIOJIOXKHUTEIBHBIE CTOPOHBI BIUSHHUS Jiecomenuopanuu. [lomyden-
HBIE PE3YJbTaThl U3-32 UX HEOIHO3HAYHOCTHU 3aTPYIHSIIOT COCTABJIEHHE TOYHOIO MPOTHO3a, HO YOGAUTEIHHO TOBOPST O TOM,
YTO M3MEHEHHE KJIMMaTa OoJiee OIaronpuaTHO CKaXeTCs Ha O3MMBIX KylbTypax. HecoMHeHHO, 4TO T1o0albHOe H3MEHEHHE
KIIMMaTa OIpe/eIEHHBIM 00pa3oM 3aTPOHET CEeNbXO3MPOU3BOACTBO, €ro 3P deKkTHBHOCTE. BMecTe ¢ TeM, yUHTHIBAIOCH, YTO
YPOXKalHOCTb 3€PHOBBIX CEJIbCKOXO3SMCTBEHHBIX KYJBTYP CYHIECTBEHHO 3aBUCHT OT COpTa M BHJA CEJIbCKOXO3SHCTBEHHBIX
KYyJIBTYP, UCIIOb3yEMBIX Ha JJAHHOM BPEMEHHOM 3Tarle, IPUMEHIEMON TEXHOJIOTHH UX BBIPAIIUBAHUS M KOJIMYECTBA BHOCHMBIX
yaoOpeHuii. Posb J1IeCHBIX MOJIOC [UIs HECCHMUCTHYHOTO MPOTHO3a cocTaBiAeT 55 %, a ams ontumuctiuaHoro — 83 %. Puckwy,
CBSI3aHHBIE C M3MEHEHUEM KJIMMaTa, 3aBUCST OT IPOTHO3UPYEMOTo CIIEHapHsl Pa3BUTHS 3TOr0 U3MEHEHHs1. B ieccumMucTuaHOM
MIPOTHO3€, B BapHaHTE 0e3 JIECHBIX I0JIOC PON30HUIET BO3pacTaHHE PHUCKOB B CBSI3M C M3MEHEHHEM Kknumara B 4,27 pa3 no
cpaBHEHHIO ¢ puckamu nepuoma 1960-2005 rr. Ha necomenuoprpoBaHHOHN IMAITHE PECK B 3TOM CITydae Takke BO3PacTeT, HO
MOBBILIEHUE €T0 Oy/eT TOJbKO B 2,78 pa3za. B onTHMHUCTHYHOM MPOTHO3€ B BapuaHTe 0€3 JIECHBIX MOJIOC IIPOU30MAET CHUKEHHE
pucka B 8,3 pa3, on coctaBut 0,12, a B BapuaHTe C J€CHBIMH MOJIOCAMH IPOU30MAET CHUKEHUE pUCKa B 34,5 pa3, OH HE IPEBbI-
cut 3HaueHus 0,029, T. e. mpakTHYECKH ero He OyfeT.
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The article considers the forecast of grain crops yield in connection with the change of economic activity and global climate
change (according to the GFDL and UKMO scenarios — warming by 2 and 3—4 °C). The risks associated with the change of
crop yields of grain crops were calculated considering pessimistic and optimistic forecasts, the positive aspects of the impact
of forest reclamation were identified. The results obtained, because of their ambiguity, make it difficult to make an accurate
forecast, but they convincingly suggest that climate change will affect winter crops more favorably. Undoubtedly, global cli-
mate change will definitely affect agricultural production, its effectiveness. At the same time, it was considered that the yield of
grain crops substantially depends on the variety and type of crops used at this time stage, the technology used for their cultiva-
tion and the amount of fertilizers applied. The role of forest strips for the pessimistic forecast is 55 %, and for the optimistic —
83 %. The risks associated with climate change depend on the predicted scenario of this change. In the pessimistic forecast, in
the version without forest strips, the risks due to climate change will increase by 4.27 times compared to the risks of the period
1960-2005. At forest-reclaimed arable land, the risk in this case will also increase, but its increase will be only 2.78 times. In
the optimistic forecast, in the version without forest strips, the risk will be reduced by 8.3 times, it will be 0.12, and in the ver-
sion with forest strips, the risk will be reduced by 34.5 times, it will not exceed 0.029 and it will not be presented practically.

TTonosxcumenvHasn peyen3us npedcmasneHa B. B. BopoObiuesbim, 00KIMOPOM CeNbCKOX03ATCMBEHHbIX HAYK,
npogeccopom, oupexmopom Beepoccuiickozo HayuHO-ucc.1e008amenbcKo20 UHCMumyma
2udpomexHuku u meauopauyuu umenu A. H. Kocmskosa.

avu.usaca.ru 43



=t s~ A2papHbili eecmHuk Ypana Ne 09 (176), 2018 2. —« e a—--

—

Bbuonoecusa u buomexHosio2uu

HamnbGonee BaXHBIM B OIICHKE IPOIAOBOJIBCTBECHHOM
0€30MacHOCTH PacCMaTPUBAEMOTO PETHOHA SBISIETCS W3-
MEHEHHE YPOXKaltHOCTHU CEeIbCKOXO3SHCTBEHHBIX KYIETYD,
0coOeHHO 3epHOoBOTO TwiaHa [1-3]. Ha ocHoBe pacueros,
CAETaHHBIX TOCYIAPCTBEHHBIM THAPOIOTUIECKUM HHCTH-
tyToM (EI'N), ¢ ucnons30BaHreM CIIEHAPHEB ITUPKYII-
mu armocdepbl GFDL n UKMO, Hamu OputH cocTaB-
neHbl kapTorpamMmsl (puc. 1 u 2). McxonHol rumnoresoit
yuenbix EI'Ml sgBnsuiock mpencraBieHue o (opMHPO-
BaHUHU YpOXKas, KaK CJIOXHOTO IpoIecca, WMEIOIIETo
BMECTE C TeM JIBE€ IVIaBHBIE JETEPMUHUCTHYECKHE CO-
CTaBIISAIONINE, OOYCIIOBIIEHHBIE, C OIHOW CTOPOHBI, W3-
MEHEHHSIMH arpOTEeXHUKW U TEXHOJIOTUW BO3ICIBIBAHUS
CENbCKOXO3SIICTBEHHBIX KYIBTYp, a C IPYrod — J0Nro-
BPEMEHHBIMH KIMMAaTHYeCKUMU TPEHIAMHU U XapakTe-
POM MEXTOAMYHBIX MOTOMHBIX KojieOanwii [4, 5].

B kagectBe crieHapueB Oymaymiero Kiumara OBLTH
B3STHI MAJICOKIIMMATHYECKNE aHAJIOTH TTI00AIBHOTO TI0-
teruieHus Ha 2 u 3—4 °C (x 2025 u 2050 rT.).

C wucnons3oBanueM merogonoruu B. II. Skymesa
u E. E. XKykoBckoro [6] Takke ObLIM OIIEHEHBI PUCKU
CeJIbXO3MPOU3BOANTEICH TPU Pa3HBIX KIUMATHYECKUX
00CTOATENBCTBAX W M3MEHEHHSIX YPOXKAWHOCTH 3€pHO-
BBIX CENBXO3KYIBTYP.

Pe3ynbrarbl uccienoBanmii

Amnanu3upyst KapTorpaMMbl, IPUBEACHHBIEC HA puc. 1
U 2, cieayeT OTMETUTh, YTO U3MEHEHHE YPOXKatHOCTH
MIICHUIIBI, C OJIHOW CTOPOHBI, CYIIECTBEHHO TPaHCHOP-
MHUpYeTCs TIPH TIepexofie OT OAHOTO PErroHa K APYToMy,
a ¢ APyrod — MIMEET CTPOTYIO pa3AeUTeNIbHYIO TPAHUILY,
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I7i€ 3TO U3MEHEHHE HYJIEBOE. 3aBUCUT 3TO U3MEHEHUE U
OT THUIIA CENIbCKOXO3SHCTBEHHOM KYJIBTYpBI — ApOBas 3TO
KyJIbTypa WIN 03UMasl.

I'mobGanpHOE MOTETIIEHNE 10 CHEHAPHIO UPKYISIAN
Atmocdepst GFDL B iemom 651arompHusaTHO CKaXeTCs Ha
YpOXaiHOCTH 3€PHOBBIX KYJIbTYyp B Bosrorpanckoii 06-
nactu. OcOOEHHO 3TO MPOTHO3HUPYETCS Yy O3MMOM Milie-
HUIB! (YpOXKaHHOCTh MOXKET yBenHuuThCs Ha 31-37 %).
V sipoBOY MIIEHUIIBI 3TOT MOKa3aTens oT +6 1o +20 %.
Takum obpaszom, B Bonrorpaznckoir o61acTa 1Mo 3TOMy
CLICHApPHIO MOXKHO IPEANoJararb MOBBIIEHHE CpeIHen
ypoxaiiHoctu mueHuns! Ha 23,0 % (npu ycnoBuu, 9To
KIIMH SIPOBOM M 03MMOH MIICHUIIBI OTMHAKOB).

Uro kacaercsi cueHapus II00aJbHOTO H3MEHEHHS
kimmara UKMO, To oH B rienom st Bonrorpaackoit 06-
Jacty HeOnaronpusTeH. B 3ToM ciiydae nporaosupyercs
CHIDKEHUE yPOXKaHOCTH IpoBOi nieHuIs! Ha 30-36 %,
o3umoit — Ha 10 %. Takum oOpa3om, pu ycJIOBUH pa-
BEHCTBA SIPOBOTO M O3MMOTO, KJIMHA, CPEJTHEE CHUKEHNE
ypoxkaitHOCTH cocTaBuT 22 %.

[Tomy4ueHHBIE TTO OTMEYEHHBIM CIIEHAPHUSAM PE3yJIbTa-
Tl U3-3a UX HEOJHO3HAYHOCTH 3aTPYIHSIOT COCTaBlle-
HHUE TOYHOTO MPOrHO3a, HO yOeIUTEIbHO TOBOPST O TOM,
YTO U3MEHEHHE KIuMara 0oJiee OMaronpusITHO CKaXKeTcs
Ha O3UMBIX KylnbTypax. HecoMHeHHO, uTO TiioOanbHOE
W3MEHEHHUE KIMMara OnpeleleHHbIM 00pa3oM 3aTpOHET
CEeJBX03MPOU3BOACTBO, €r0 3(PPEeKTUBHOCTE.

VY4uThIBas OTMEYEHHOE OOCTOSATENBCTBO, C UCIOJb-
3oBanueM Mmerononorun B. II. Skymesa u E. E. XKy-
KOBCKOTO [6], HAMHU cJeTlaHa MOMbBITKA OLEHUTh PHCKU

Puc. 1. IIpoeHo3upyemvie usmeHeHus ypoxatinocmu 3eprosuvlx kyaomyp (%) no cuenapuio usmenenus xnumama GFDL

Ha esponeiickoti meppumopuu Poccuu u 6nusxcrezo 3apybexcos: a) — sposast nuseHuya; 6) — 03UMas NeHULd;

6, 12, 24... - % usmeneHus yporariHoCmu cenvxo3kynvmypul; (+) - npubasxa ypoxcaiinocmu (%); (-) - cnusxcerue ypoxcaiinocmu (%)
Fig. 1. Projected changes in cereal crop yields (%) according to the climate change scenario GEDL on the European territory of Russia
and neighboring countries: a) - spring wheat; b) - winter wheat; 6, 12, 24... - % change in yield of crops; (+) - yield increase (%);

(-) - decrease in yield (%)
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Puc. 2. [TpozHosupyemvle usmMeHeHUS yPOraUHOCMU 3epHO6bLX Kynomyp (%) no cyenapuro usmenenus knumama UKMO

Ha esponeiickoti meppumopuu Poccuu u 6nusxcrezo 3apybexcos: a) — sposas nueHuya; 6) — 03UMas NeHULd;

6, 12, 24... - % usmeneHus yporatiHoCcmu cenvxo3kynvmypul; (+) — npubasxa ypoxcaiinocmu (%); (-) - cnuxcerue yposxcaiinocmu (%)
Fig. 2 Projected changes in cereal crop yields (%) according to the climate change scenario UKMO on the European territory of Russia
and neighboring countries: a) - spring wheat; b) - winter wheat; 6, 12, 24... - % change in crop yield; (+) - increase in yield (%);

(-) - decrease in yield (%)

cenbxo3npousBonuTenel Boarorpaackoit obnactu mpu
TeX WM MHBIX KIMMaTHYeCKHX 0OCTOSTENbCTBAX U U3-
MEHEHHUSX YPOKANHOCTH 3€PHOBBIX CEIbCKOX03IHCTBEH-
HBIX KynbTyp. [Ipu 3TOM mpearonaranock, 9To MOBTOPSI-
€MOCTh Pa3JIMYHON YpOKaHOCTHU 3€PHOBBIX CEIBCKO-
XO3SHCTBEHHBIX KYIBTYpP B 3HAYUTEIHHOM BPEMEHHOM
nepuone nogunHsaercs ['ayccoBckomy 3akoHy. Bmecre ¢
TEM, YYUTBIBAJIOCh, YTO ypPOXKANHOCTh 36pHOBBIX CEJIb-
CKOXO3SHCTBEHHBIX KYJIBTYp CYIIECTBEHHO 3aBHCHUT OT
COpTa ¥ BHUJIA CENbCKOXO3IUCTBEHHBIX KYIBTYP, UCTIONb-
3yeMbIX Ha JaHHOM BPEMEHHOM 3Talle, MPUMEHSeMON
TEXHOJIOTUHY MX BHIPAIIMBAHUS M KOIIMYECTBA BHOCUMBIX
yA0OpeHuit.

AHanu3 cpefHel yposkaifHOCTH 3€pHOBBIX KYJIBTYp B
Bonrorpazckoit obmactu mokasai, 4To XapakTep CTaTH-
crrdeckux psaaoB ¢ 1913 mo 1959 rr. 1 ¢ 1960 mo 2005 .
CYIIIECTBEHHO OTJIMYAETCS, YTO, MO HAIIeMy MHEHHIO
CBSI3aHO KaK Pa3 ¢ OTMEUYECHHBIMU BbIIIE MPUYUHAMU —
COpPTaMH CEIbCKOXO3SIMCTBEHHBIX KYJBTYpP, TEXHOJIOTH-
SIMM BO3JICNIBIBAHUS UX, KOJTMYECTBOM BHOCHMBIX Y/O-
OpeHnii. DTO aJlo HAM OCHOBaHHME PAacCcMaTpUBaTh ATH
BBIOOPKH pa3eNibHO. PacdeThl mpeacTaBieHs! B Taom. 1.

Wcronesys sHa4eHus X U N ObLIH mocTpoeHs! I'ay-
coBckue kpusble (1) u (2) (puc. 3). Ha aToM xe pucyHke
MOKa3aHo ellle 4YeThIpe 1'ayCOBCKHMX paclpeneiaeHus co
CMEIIIEHNEM BIIEBO U BIPABO Ha 3 U 2 €AUHUIIBI ypoxkKaii-
HOCTH CEJIhCKOXO3IUCTBEHHON KyIBTYPBl. JTO CBSI3aHO,
C OIHOW CTOPOHBI, C OTMEYEHHBIMH BBIIIE MPOTHO3AMHU
W3MEHEHHS YPOXXAMHOCTH B CBA3HM C TIIOOAIBHBIM H3-
MEHEHHEeM KIIMMara, a C JPYyrod — ¢ MEeIHOPAaTUBHBIM

avu.usaca.ru

BIIMSIHMEM JIECHBIX NIOJIOC IIPH 3TOM. 3aKJIabIBAJICS Cle-
JTYIOIIUH TOJIXOJ IIPH OTIPENEICHUN CMELIEHUS KPUBBIX
pacnpenenenus. Mcxons u3 TOro, 4Tto MpHU CIEHAPHH
yBeNWYeHHs ypokaiiHocTH mmieHunsl Ha 23 % (cie-
Hapuii GFDL) u ymensimenust ee Ha 22 % (cueHapuit
UKMO), yuutsiBasi, 4TO CpeAHSS B3BELICHHAS ypOXKaii-
HoCTh mmeHuns! B 1960-2005 rr. cocrasiaster 13 1y/ra,
cMerienue Oynet paBHo 13-(0,23+0,22) = 2,99+2,86 1/ra =
3 1yra. PacueThl ¥ aHHBIE HOPMATUBOB NPUOABOK YPO-
YKaHOCTH Ha JICCOMEITMOPUPOBaHHOW marmHe [7, 8, 9]
MOKA3aJI, 9TO CPEeqHss MpruOaBKa ypOXKaHOCTH 3a Tie-
PHOI )KU3HU IPEBOCTOEB JIECOOIOC cOCTaBIsIeT 8 Yo.

3a cYeT JecoMeNnopalui CPeIHEMHOTONETHSS ypo-
JKaHOCTB CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP MOXKET CME-
IaThCsI B TIOJIOKHUTEIBHYIO CTOPOHY (BIIPaBO) 10 OcH ab-
crmee Ha 130,08 = 1,04 /ra = 1 i/ra. C ygeTom 3T0TO,
pu neccuMucTIHOM Tporaose (cuenapuiit UKMO) Ha
JIECOMEINOPUPYEMONH TEPPUTOPUH CPEAHEMHOTOJIETHSS
ypoxaitHocTh Juist mepuoga 1960-2005 rr. cocraBuT
13-3+1,0 = 11 wra. [Io ONTUMHCTUYHOMY MPOTHO3Y
(cuenapuit GFDL) 6ynem mmers 13+3+1,0 = 17 m/ra.
Ha tepputopun, rae OTCYTCTBYIOT J€CHBIE TTOJOCHI, 3TH
MoKazaTey OyIyT COOTBETCTBEHHO paBHBI 13—-3 = 10 1/ra
u 13+3 =16 wra [10].

st Toro, 4TOOBI BEICYUMTATh KPUTHUECKYIO OONACTh
(Ha puc. 3 3amTpuxoBaHHas 00NacTh) MPU PA3TUUHBIX
pacnpeneneHnsIx, He0OXOANMO 3HATh TEKYIIHE 3HAYCHHS
MOBTOPSIEMOCTEN Pa3aU4HON YPOXKAIHOCTH CENbCKOXO-
3IACTBEHHBIX KYJIBTYp B 3TOH obnactu. JTta mpobiema
JIETKO pelIaeTcs, €CIM KpUBbIE pacHpeaeseHus ToAYH-
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Tabmuua 1

Pacyer mapaMeTpoB pacnpeneeHN: YPOKailHOCTH 3epHOBBIX KyIbTyp B Bonrorpapckoit o6mactu

Table 1

The calculation of the distribution parameters of the yield of grain crops in the Volgograd region

IIpousseneHue kBagpara
Wurepsan | Cpeansis Beau- K
omafizocTn, | Ea ypomai- BaJpar oT- | OTKJIOHEHHS Ha MOBTO-
yp ra | Hocrd wra | HloBTOpsemocts | Ilponssenenue OTKJIOHEHHUS | KIIOHCHHSI psIeMOCTh
In];ewa / Avera éuie Id Repeatability Product Deviation Squared The product of
; gey deviation | the square of deviations
yield, dt/ha value, dt/ha for repeatability
1913-1959 rt.
Y 2 2
X o n X, n (x—x) | (x —x) (x —x)°n
0,1-2,27 1,14 7 8 -3,56 12,67 88,69
2,28-4,54 3,41 17 58 -1,29 1,66 28,22
4,55-6,81 5,68 15 85,2 +0,98 0,96 14,40
6,82-9,08 7,95 6 4777 +3.25 10,56 63,36
9,09-11,35 10,22 1 10,22 +5,52 30,47 30,47
11,36-13,60 12,48 1 12,48 +7.78 60,53 60,53
— ¥ 285,67
47 21,6 X =47 s =247
1960-2005 rr.
2-5 3,5 2 7,0 -9,5 90,25 180,5
5,1-9,0 7,0 5 35 —6,0 36,0 180,0
9,1-12,0 10,5 8 84 -2,5 6,25 50,0
12,1-15,0 13,5 13 175,5 +0,5 0,25 3,25
15,1-18,0 16,5 8 132,0 +3.,5 12,25 98,0
18,1-21,0 19,5 5 97,5 +6,5 42,25 211,25
21,1-24,0 22,5 0 0 +9,5 90,25 0
54l 2 531 $ 7225
=13 r=42

HSIOTCA 3akoHaM laycca. B aToMm cityuae 3HaueHus (n)
MOYKHO PacCUMTHIBATh IO OpMyIie BUAA:

my = ng,,exp[~(x7)/(267)] (1)

rae Nep; — MOBTOPSEMOCTh CPEJHUX 3HAYEHUH pa3-
JIUYHOHN BBHIOOPKH, MPEJICTABICHHONW HA PUCYHKE 3; X, —
OTKJIOHEHHS TEeKyIlel ypOKaHOCTH CEeIbCKOXO3si-
CTBEHHBIX KYJIBTYp OT €€ CPeIHEr0 3HaueHUsl; G — CTaH-
JApPTHOE OTKJIOHEHHUE.

Jlns aBTOMaTH3alUy ONpPENENICHUs] PUCKOB, MO KO-
TOPBIMH TOHUMAIOTCS 3aIITPUXOBAHHBIC IUIOIIAAN IO
l'aycoBcKkuMH KpHUBBIMH pacmpenesieHus, Oblia co3naHa

46

CrieIMalibHasl KOMITBIOTEPHAsT MPOrpaMMa C HCIOJb30-
BaHMWEM NPHUBCACHHOIO0 YpaBHCHHUA M METOAA IOACUCTA
miomanei, npemtoxxenaoro CummcoHoM. CrenaHHbIe
C TMOMOIIBI0 3TOW MporpamMMbl pacueTsl st Boarorpan-
CKOM 0071acTH, C y9€TOM OTMEUYEHHBIX BEIIIE ClIEHApHEB
I100aJIbHOTO U3MEHEHHS KITUMara, pe3yIbTaThl KOTOPBIX
MPHUBEJICHBI B Ta0J1. 2, moKa3aiu, yTo B iepuof ¢ 1960 no
2005 rr. o cpaBHeHuto ¢ epuoaoM 1913—-1959 rr. puck
camsmiics u coctasui 0,0055 (T. e. B 18,2 pag).

DTO MPOU3OIILIO, TTO-BHIUMOMY, 33 CUET YBEITUICHHUS
YPOXKaWHOCTH CENbCKOXO3IUCTBEHHBIX KYJIBTYp, CBAI3aH-
HOTO C BHEJPEHUEM HOBBIX COPTOB M TEXHOJIOTHH, a TaK-
K€ BHECCHHS 0OJIBIINX 00BEMOB YIOOPEHUIA.
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Puc. 3. ITosmopsiemocmu yporaiiHoCcmu 3epHOBbIX CENIbXO3KYIbIMYP U PUCKU CenbXxo3npoussodcmea 8 Bonzozpadckoil obnacmu 8 nepuod
1913-1959 2e. (1) u 1960-2005 e2. (2), a maxice cO8u2U UX ¢ yuemom cyeHapues yupxynauuu ammocpepo: GEDL (4, 6)
u UKMO (3, 5) 3,4 - 6e3 necHvix nonoc; 5, 6 — ¢ 1ecHvimu nosiocamu
Fig. 3. The recurrence of crop yields and the risks of agricultural in the Volgograd region between 1913-1959 (1)
and 1960-2005 (2) as well as their shifts considering the atmospheric circulation scenarios of GEDL (4, 6)
and UKMO (3, 5) 3, 4 - without forest strips; 5, 6 — with forest strips

Tabmuna 2

PycKku 1 NX M3MeHeHMe [0 IePHOJAM U B CBA3M CO CLIeHAPHAMYU ITOGATPHOTO U3MEHEH N KIMMaTa
B Bonrorpapckoii o6mactu
Table 2

The risks and changes in the periods and scenarios of global climate change in the Volgograd region

V3menenue pucka B epuoa ¢ | V3MeHeHue pucka B CBSI3M C U3MEHEHHEM
Ne BapuanT BepositHOCTHOTO pactpene- | 1960 mo 2005 rT. o cpaBHEHUIO | KIMMara ¢ UCIOJIb30BaHUEM 0a3bl 10 ypo-
W | e YPOXKaHHOCTH CEIbXO3KYABTYp | ¢ nepuogoM ¢ 1913 mo 1959 . skaiiHocTH nepuoaa ¢ 1960 mo 2005 rr.
No Variant of probability distribution of | Risk changes in the period from | The change in risk associated with climate
: crop yields 1960 to 2005, compared with the | change using a database of yields between
period from 1913 to 1959 1960 and 2005
1 C 1913 o 1959 rr. )
) From 1913 to 1959 0,055 (cumxenue B 18,2 pa3)
) C 1960 o 2005 . 0.055 (veduction in 18.2 times)
: From 1960 to 1959 '
CoBur KpHBO# BEpOSTHOCTH Ha 3 1/Ta
BJIEBO (TIECCUMUCTHYECKHI IPOTHO3):
Shift of the probability curve by 3 dt/ha yBenuueHue B 4,27 pa3
to the left (pessimistic forecast). ) increase in 4.27 times
3. — 0e3 yueTa JIecoMeTnopaIuu
— without regard to forest reclamation
— C YYETOM JIECOMENNOpaIiu yBenuueHue B 2,78 pasza
— considering forest reclamation } increase 2.78 times
CoBur KpHBO# BEpOSATHOCTH Ha 3 1/Ta
BIPaBO (ONTUMHUCTHYECKHUH IPOTHO3):
Shift of the probability curve by 3 dt/ha 0.12 (camxenwue B 8,3 pa3)
to the right (optimistic forecast): ) 0.12 (reduction 8.3 times)
4. — 0e3 yueTa JIecoMeTnopaluu
— without regard to forest reclamation
N 0,029 (cumxenue B 34,5 paza)
yiIero paii - 0.029 (decrease of 34.5 times)
— considering forest reclamation
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BriBoabl
OuenuBas poib JIECHOM MENHOpallMd MOXKHO CKa-
3aTh cleayroilee. B MecCHMUCTHYHOM MPOTHO3E POJTh
JIECHBIX TOJIOC cocTaBiseT 55 %, a B ONTHMHUCTHYHOM
— 83 %. YTo Kacaercsi pUCKOB, CBA3aHHBIX C H3MEHEHH-
€M KIIMMara, TO OHH 3aBUCAT OT MPOTHO3UPYEMOTO CIie-
Hapus pa3BUTHs 3TOro U3MeHeHus. B neccumuctuyHoM

BO3pacTaHWe PUCKOB B 4,27 pa3 Mo CpaBHEHHIO C PHICKaA-
Mmu nepuoga 1960-2005 rr. Ha necomennopupoBanHOM
TMAIIHE PUCK B 3TOM CiIydae TaK)Ke BO3pacTeT, HO MOBBI-
meHue ero OyaeT ToibpKo B 2,78 pasza. B onTuMucTuaHOM
MPOTHO3€ B BapuaHTe 0e3 JIECHBIX IOJIOC MPOU30HAET
CHIDKEHHE pHCKa, KOTOphIi cocTaBut 0,12 (T. €. CHU3HT-
csa B 8,3 pa3), a B BapHaHTE C JIECHBIMHU IIOJIOCAMH OH

IPOrHO3€, B BapuaHTe 03 JECHBIX MOJO0C MPOU30HAeT He npeBbicuT 3HadeHus 0,029, T. €. MpaKTUYeCKu ero He

Oyznet (CHImKEeHHE COCTaBUT 34,5 pasa).

Jlnteparypa

1. Haboituenxo K. B., KynmukoBa H. A. YpoxaiiHOCTh 03MMO#1 MIIIEHUIBI B 3aBUCUMOCTH OT CPOKOB ITOCEBA H T10-
YBCHHO-KJIMMATUYECKHUX YCIOBUI // AKTyalbHbIe HallpaBIeHUs HayuHbIX HccnenoBannii B AIIK: ot Teopun k mpak-
THKe : ¢0. Mar. Harr. Hayd.-mipakT. koHd. Bonrorpan, 2017. C. 66-70.

2. Haboituenko K. B., Mamaxosa A. A. OreHka ypoXKaitHOCTH ITEPCIIEKTUBHBIX COPTOHOMEPOB 03UMOH TIICHHUIIBI
IeHTpa ceneknnu U cemeHoBoacTBa Bonl'AY // Hayunsie ocHOBBI cTpaterun passutus AIIK u cenbckux Tepputo-
pwii B ycnoBusix BTO : mat. MexnyHap. Hayd.-TIpakT. KoH(®., mocss. 70-netuto obpasoBanus Bonl'AY. Bonrorpan,
2014. C. 130-132.

3. Bacunwes 0. 1., Typko C. FO. K Bompocy o npubaBke yposkalHOCTH O3UMOM MIIICHUIIEI HA JIECOMEITHOPUPO-
BaHHOH TEPPUTOPUHU M BO3HUKHOBEHHUH OTNPECICHHBIX pUCKOB // [TyTr moBbIeHHS 3PPEKTUBHOCTH OPOITAEMOTO
semutenenwmst. 2015. Ne 3(59). C. 68-73.

4. Caxwun A. H., Kymuk K. H., Bacunses 0. U. Ilorona u kimumar Bonrorpanckoit obiaactu. Bonrorpan : BHUAJI-
MU, 2010. 306 c.

5. CapsrueB A. H. popmupoBanue ypoxkast 03MMOH MIISHUIIBI B YCIOBHIX arposeconanamadra // M3sectus Open-
OyprcKoro rocyaapcTBEHHOTO arpapHoro yausepcutera. 2014, Ne 1(45). C. 21-23.

6. Sxymes B. I1., )KykoBckuit E. E. AHamu3 prckoB — Kak OCHOBA OIICHKU MOCIIEICTBUN M3MECHEHHUS KiIMMaTa B
3emnenennn // Jloknanbl Poccuiickoit akagemun ceabcKoxo3siiicTBeHHBIX HaykK. 2009. Ne 5. C. 54-57.

7. Bacunbes 10. 1., Typko C. FO. O0mue nojaoxeHus miIaHUpoBaHus GpepMepckoro xo3siictsa / Bectauk Poccuii-
CKOI1 cenbckoxo3siicTBeHHOM Hayku. 2015. Ne 3. C. 12-13.

8. Bacunbes 10. U., Typxo C. 0., OBeuxo H. H. Maremarndeckoe MOE€IMpOBaHNE MHOTOJIETHETO BaApbUPOBAHUS
YPOXKaiHOCTH O3MMOH IIIICHUIIBI Ha OTKPHITOM U 00JIeCeHHOM npocTtpancTie // Jloknanbl Poccuiickoii akageMuu
CeMbCKOX03MCTBEeHHBIX HayK. 2016. Ne 1. C. 38-41.

9. OBunnHuKOB A. C., JIutBuHOB E. A., Bacunwes 1O. U. u ap. YacTHple 3emienons3oBanus B Poccuu u 3a pyOe-
JKOM, TIEpCIIEKTUBBI X pallMOHAJIM3aUUU U onTUMu3anuy // M3Bectuss HKHEBOHKCKOTO arpOyHUBEPCUTETCKOTO
KOMIIJIEKCa HayKa U Bbiciiee obpasoBanue. 2016. Ne 2(42). C. 282-290.

10. Caxxun A. H., Bacunbes 0. U., Ynuaros B. I1. u ap. DonoBelit MopdoreHes u coBpeMeHHbIH kiuMaT EBpaznu
(ct. 1. IlmHamuka atMocdepsl, OIOKUpYIOIIHe U 30510BbIe Tiporiecchl) // ['eomopdomorus. 2012. Ne 3. C. 10-20.

References

1. Naboychenko K. V., Kulikova N. A. Winter wheat yield depending on the sowing period and soil and climatic
conditions // Current research areas in agriculture: from theory to practice : materials collection of National scien-
tific-practical conference. Volgograd, 2017. P. 6670

2. Naboychenko K. V., Malakhova A. A. The evaluation yields promising sort numeric winter wheat of the center
for plant breeding and seed production of Volgograd State Agrarian University // Scientific basis of the strategy for
the development of agriculture and rural areas in the world trade organization : materials of International scientific-
practical conference, dedicated to the 70th Anniversary of the Volgograd state agrarian University. Volgograd, 2014.
P. 130-132.

3. Vasilyev Yu. L., Turko S. Yu. To the question about the increase of productivity of winter wheat on forest re-
claimed site and appearance some potential risks // Ways to Improve the Efficiency of Irrigated Agriculture. 2015.
No. 3(59). P. 68-73.

4. Sazhin A. N., Kulik K. N., Vasilyev Yu. I. Weather and climate of Volgograd region. Volgograd : All-Russian
Institute of Melioration, 2010. 306 p.

5. Sarychev A. N. The yield formation of winter wheat in the conditions of agroecologica // Proceedings of the
Orenburg State Agricultural University. 2014. No. 1(45). P. 22-23

6. Yakushev V. P., Zhukovsky E. E. Risk analysis as a basis for assessing the impacts of climate change in agricul-
ture // Russian Agricultural Sciences. 2009. No. 5. P. 54-57.
48

avu.usaca.ru



=g~ A2cpapHbili eecmHuk Ypana Ne 09 (176), 2018 2. —« e aa——--

Buosnoaus u buomexHosioauu

7. Vasilyev Yu. L., Turko S. Yu. General provisions of farm planning // Bulletin of the Russian agricultural science.
2015. No 3. P. 12-13.

8. Vasilyev Yu. L., Turko S. Yu., Ovechko N. N. Mathematical modelling of long-term variation of winter wheat
yield in open and forest space // Russian Agricultural Sciences. 2016. No 1. P. 38-41.

9. Ovchinnikov A. S., Litvinov E. A., Vasilyev Yu. L. et al. Private land use in Russia and abroad, prospects for their
rationalization and optimization // Proceedings of the Lower Volga Agrodiversity Complex Science and Higher
Professional Education. 2016. No. 2(42). P. 282-290.

10. Sazhin A. N., Vasilyev Yu. I., Chichaganov V. P. et al. Aeolian morphogenesis and recent climate of Eurasia //
Geomorphology. 2012. No. 3. P. 10-20.

avu.usaca.ru 49



