Leibniz-Zentrum fiir
Agrarlandschaftsforschung
(ZALF) e.V.

Research Platform "Data Analysis
& Simulation”

Leibniz Centre for Agricultural Landscape Research Dr. Wilfried Mirschel

rswalder StraBe 84, 15374 Miincheberg, Germany
Eberswalder StraBe 84, 15374 Muncheberg, Germany T: +49 33432 1 82 - 277

F: +49 334321 82 - 334
E: wmirschel@zalf.de
walder Strale 84
Alincheberg

Expert opinion
to the author's abstract of the dissertation

IMPOAYKTUBHOCTD 3EPHOBBIX KYJIBTYP B POCCHUH 1P UBMEHEHUN
AT'POKIIMMATHYECKHUX PECYPCOB B 20-21 BEKAX

by Vera Nikolaevna Pavlova

from the National Research Institute for Agricultural Meteorology (NRIAM), Obninsk, Russia

The topic addressed by Ms Pavlova in her dissertation is highly relevant and is of enormous importance
not only in the Russian national context. The dissertation, with its results and conclusions, is also very
likely to attract international interest. On the basis of an enormously large data base and using a
methodology that contributes to the world state of the art, the dissertation closes a gap for Russia with
regard to a spatially distributed estimation of possible yield developments for cereals under expected
climate changes. The current climate scenarios from the IPCC until the end of the 21* century are also
taken into account. The results achieved in the dissertation are also the basis for broader economic
assessments of the agricultural potential for the individual cropping regions of Russia. They are also the
basis for drawing up the future strategy for an increasing agriculture in Russia and for estimating the
possible future development of Russian grain exports and consequently the possible effects on the
international grain market, which is now already significantly influenced by Russia's grain exports as the
main exporter of wheat. It is important for Russia to maintain this major source of income and make it
stabile in the future. In addition to the trend observations, however, the possible interannual fluctuations
and thus cropping risks as well as their possible consequences for grain exports are also highlighted. An
important circumstance here is also the possible reflection in the climate change-induced territorial shift of
the optimal cropping regions for grain in Russia and its influence on the total grain yield under the
changing climate. While yield potentials in traditional cereal-croppingg areas may be lower in the future
due to temperature increases and reduced water supply during vegetation, cereal yields in other cropping
areas, such as central and north-western regions of the European part of Russia, may increase due to a
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lengthening of the vegetation period induced by temperature increases, as well as changes in intra-annual
precipitation distributions.

The methodology used in the dissertation for the spatial estimation of yield and bioclimatic potential for
cereals takes into account the climate-soil-yield complex as a combination of statistical methods on the
one hand and the application of a dynamic model on the other hand. The dynamic model "Weather-Yield"
was developed together with Prof. Sirotenko and has been sufficiently verified and validated for the
cropping regions of Russia. In this model, the influence of the atmospheric CO, concentration via the
stomatal resistance on the plant physiological processes is taken into account as a prerequisite for climate-
dependent scenario calculations in which different levels of atmospheric CO, are assumed. The
methodology presented is valid for the cropping regions of Russia due to the broad data basis used and the
dynamic model "Weather Yield" used and well validated. It also allows predictions to be made for future
climate scenarios with regard to estimations for yield and yield potential, a corresponding risk estimation
and an estimation of regional yield anomalies and yield losses. By means of a GIS-based method
developed, the results can be visualised across Russia.

The application of internationally known dynamic agroecosystem models, such as WOFOST, DSSAT,
HERMES, CropSyst or AGROSIM which are usually only well parameterised for experimental cropping
conditions and specific applications would be too challenging for Russia's many different cropping regions
and cropping conditions. This begins with the nonavailability of the sometimes very detailed initial values
and input information required for these models, e.g. for the soil, for the concrete site-dependent
agrotechnical cultivation information as well as for the cultivated varieties, and ends with the
parameterisation of the used model equations themselves. This is coupled with model- and input data-
related uncertainties in the estimation of yields under practical cropping conditions. Moreover, in many
agroecosystem models, no breeding component is integrated as an influence on future yield development.
In addition to various statistical parameters, the linear trends for individual productivity parameters and
for the yield are also taken into account in the methodology presented in this dissertation. In the case of
the yield parameters, the progress in breeding and agrotechnology is also indirectly taken into account
based on the long observation periods.

The yield development results received in this work for the European cropping regions of Russia show an
analogous behaviour to the yield developments observed for other European countries. During the last 15-
20 years, despite a detected negative climate influence on yields, only a slowdown of the linear yield trend
or a stagnation of yields can be observed. This shows that both in Russia and in other European countries,
the negative climate influences were compensated for a time by improved drought-resistant varieties and
improved agrotechnologies.

The methodology used here for estimating grain yield potential has been identified for the cropping
regions of Russia and validated on concrete practice-related data sets for longer periods of time. It can also
be applied to other climate scenarios, e.g. updated within the scope of the IPCC, and represents a suitable
simulation tool with regard to the climate influence on grain yields, which also determines the
international state of the art in this field. In combination with ensemble calculations regarding possible
climate developments, statistically resilient statements on yield forecasts in the 21* century can also be
made for Russia first.

The investigations of the effects of possible climate change scenarios with atmospheric CO,
concentrations between 570 ppm (RCP4.5) and 925 ppm (RCP8.5) at the end of the 21 century on yield
potentials or grain yields show a wide range between increases in bioclimatic potential (RCP4.5) on the
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one hand and significant losses in grain yields (RCP8.5) on the other hand. Such wide ranges in the
expected yield of agricultural crops between the two scenarios can also be observed at the end of the 21%
century in the results of scenario calculations carried out at the Leibniz-Centre for Agricultural Landscape
Research Miincheberg (ZALF) for Germany with ZALF's own agroecosystem models.

The presented results of the cropping risk of spring cereals show in comparison to winter cereals that, for
example, the cultivation of spring wheat is associated with a higher cropping risk. The reasons for this are
the higher risk of emergence due to a deficit in soil moisture or precipitation in spring and a summer
drought that often follows. In Germany, the cropping risk of spring cereals is also very high for the same
reasons. Farmers are therefore switching to cropping winter cereals and minimising the area under spring
cereals.

The results on cropping potential and cropping risk and the associated yield losses obtained with the
methodology described and applied in the dissertation, in combination with the spatial visualisation, form
the basis for the derivation of strategic and future-oriented decisions on agricultural production not only
for the farms themselvesf but also for the administrative bodies up to the ministries.

The methodology described and applied in the dissertation is also transferable to other regions and
countries outside Russia, but requires a specific adaptation of the parameters. The methodology described
is on the same level as the international state of the art in this field and has no international scientific
analogue in this form. The results achieved and presented in the dissertation for the cereal-cropping
regions of Russia represent an internationally unique development.

Based on the assessment made above, an acceptance of the submitted dissertation is explicitly
supported and recommended.

Mincheberg, 06.09.2021

-

Dr. Wilfried Mirschel
Leibniz-Centre for Agricultural Landscape Research (ZALF) Muncheberg, Germany
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JKCIMEPTHOE MHEHUE
Ha aBTopedepar quccepranuu

INPOAYKTUBHOCTD 3EPHOBBIX KYJIBTYP B POCCUM IIPU
U3MEHEHUU ATPOKJIUMATUYECKUX PECYPCOB B 20-21 BEKAX

Bepsl Hukonaesnoii ITaBiioBoii

u3 Beepoceniickoro Hayuno-HcciieoBaTeibeKoro HHCTHTYTA CeJIbCKOX0351HCTBEHHOI
mereopojiorun (BHUUCXM), O6uunck, Poccus

Tema, sarponyras r-woii IlaBnoBoii B ee Juccepraluu, BechbMa akTyaibHa H HMeEET OrpOMHOE
‘3HAYCHHE HE TOJBKO B POCCHHCKOM HAlMOHANBHOM KOHTEKCTe. Jluccepranus ¢ ee pe3yibTaTaMH M
BBIBOJIAMH, CKOPEE BCEro, BbI3OBET MHTEPEC M Ha MEXIYHApOAHOM yposme. Ha ocHoBe orpomuoil 6a3bl
JAHHBIX ¥ C HCIOJIb30BAHMEM METOJOJIOTHH, UCIOJB3YIOMIEH caMble MEpeIOBbIe TEXHOIOTHH, JAUCCepTaL s
3aKpeiBaeT npodesn uis POCCHM B OTHOLICHHMH IMPOCTPAHCTBEHHO-PACIPE/IEICHHON OLECHKH BO3MOYKHOTO
Pa3sBUTHSA YPOIKAHHOCTH 3€PHOBBIX KYJIBTYP IPH 0KHIAEMBIX H3MEHEHHSX KJanumaTa. [Ipi 5ToM yuHThIBAIOTCS

COBpeMeHHbIC KnuMaTuueckue cueHapuu MIOUK o xonra 21 Bexa.

[TonydyenHble B quccepTalyy pe3ysibTarThl SBISIOTCS OCHOBOH JUIsl 60JIee MIHPOKHX IKOHOMHUYECKHX
OIEHOK CENILCKOXO3SHCTBEHHOTO MOTEHIMANA OTAEIBHBIX 3eMIIEIEbUeCKUX perdoHoB Poccun. OHM Takke
ABJISIIOTCS. OCHOBOH JUTs paspaboTku Oyaylueil cTpaterdu pa3BHTHS CEIbCKOTO Xo3siictBa B Poccuu u s
OIEHKH BO3MOXKHOTO OYZyIIEro pasBUTUS POCCHMHCKOTO 3KCIOPTA 3€pHA M, COOTBETCTBEHHO, BO3ZMOKHOTO
BIIMAHUA Ha MCXKAYHAPOIHBIA PBIHOK 3€pHA, KOTOPHIH B HACTOSIIEE BpPEMS YK€ HAXOAUTCS TOJ
3HAYHUTETbHBIM BIMSTHUEM POCCHUMCKOIO 9KCIIOpPTA 3€pPHA KAK OCHOBHOTO JKcroprepa mineHunsl. Jiia Poceun
BaXHO COXPAHUTh 3TOT OCHOBHOM MCTOYHMK JIOX0J1a U CIIeNaTh ero cTabuiIbHbIM B OyaymeM. B nononHenHue
K HabJIIOZICHUSIM 32 TEHICHIIHSIMH, 0JIHAKO, 0OpallaeTCss BHUMAaHNE Ha BO3MOKHBIE MEXKIOJOBBIE KOJMCOaHUs

H, CJICNOBATCIILHO, HA PUCKH YPOIKas, a TAKKE Ha UX BO3MOJKHBIE ITOCIIEACTBHS JJI IKCITOpTa 3CpHa.

BaxxueiM 06cTOSTETHCTBOM 31€Ch ABIIAETCH TAKXKE BO3MOXKHOC OTPAXKEHHE B BLI3BAHHOM U3MEHEHHUEM
KJIiMaTa TCPPUTOPHAIIBHOM CIBHIC ONTHMAJIBbHBIX PETrHOHOB BO3JICJIBIBAHUS 3CPpHOBLIX B Poccun m ero

BIIMSIHUE Ha OOIIMH yposkaii 3epHa B yCIOBHSIX MEHSIOIETOCS KIIMMATA.

B To Bpems Kak NOTEHIMAll YPOXKAHHOCTH B TPAJMIIMOHHBIX 3ePHOCEIOIINX paiioHax B Oyayuiem



MOZKET CHU3UTBHCA H3-3a IOBLIIICHHUA TEMIICPATYPBI H CHHXKCHHS BIIAaroo0ecreuyeHHOCTH B Mnepyuoa Bereraluu,
ypOH(&ﬁHOCTb 3CPHOBBIX B JPYTHX paf:iOHElX BO3JCJIbIBAHHA, TAKHMX KdK ILCHTPAJIBHEBEIC W CCBCPO-3alla/IHBIC
PETHOHEI eaponeﬁcxoﬁ HacTH POCCHH, MOJKET BO3pacCTH 3a CYHCT Y/JIMHCHHUA BCICTAllHOHHOI'O Iiepuona,

BBI3BAHHOTO TMOBBIIICHUCM TEMIICPATYPLI, a TAKIKC H3MCHCHHUA BHYTPHUTOJOBOT0 pACTIPCACIICHHUA OCaaKOB.

Ucnonpdyemass B JHCCEPTALIMM  METOJOJIOTHS MPOCTPAHCTBEHHOW OLIGHKH YPOXKaWHOCTH U
OHOKIMMATHYECKOTO TOTEHIIMaTa 3€pPHOBBIX KYJIBTYp HCIOJIB3YyeT KOMIUIEKC "KIMMaT-NoYBa-ypokai" kak
COYETAaHUE CTATHCTHYECKUX METOOB, C OJHON CTOPOHBI, U IPUMEHEHUE JUHAMUYECKONH MOJIENH - C APYIOM.
Hunamudeckas mozenpb "lloroma-Ypoxkaii" Obuta paspaborana coBmectHO ¢ npodeccopom CHPOTEHKO M-

HprI.Ha JOCTATOYHYIO NMPOBEPKY M BAJIMAALIHIO JUISA 3€PHOIIPOU3BOIAIINX PETHOHOB Poccumn.

B oroii Momenw yuuThBaeTcs BiMsHHe KoHmeHTpaiuu CO2 B armocdepe uepe3 yCTbHYHOE
CONPOTUBJICHHE HA (IU3MOJOTHYECKHE MPOLECCHl PACTEHHH, YTO SBISETCS IPEANOCBUIKONW IS PacyeToB
KIIMMATHYECKH 3aBHCUMBIX CIIEHAPHEB, B KOTOPBIX Mpejrnoaraiores pasnuynbie yposuu CO2 B armocdepe.
[IpecraBieHHas METOIOJIOTHST TTPUMEHUMA JUIsl PETHOHOB BO3JIENIBIBAHUS CEIILCKOXO3SHCTBEHHBIX KYIbTYp
Poccuu Grarojaps IMPOKOM Ga3e JAaHHBIX M KCIOJIB30BaHUIO AuHamudeckoil mojenn "Iloroma - Ypoxaii",
KOTOpasi XOpoIo BamuaupoBana. OHa Takke M03BOJSIET JINaTh MPOTHO3bI JIS OyAyIIHX KIMMATHYECKHX
CIIEHApHEB B OTHOIICHHWH OIEHOK YPOXKAaHHOCTH U NOTEHIMala ypOKaWHOCTH, COOTBETCTBYIOLICH OLCHKH
PHCKA U OLEHKHM PErHOHAJBHBIX aHOMAIM ypOJKalHHOCTH U HOTEPh ypoxkas. PaspaboTaHHBIMH CpEICTBAMU

I'MC pesynbrarhl MOTYT OBITH BU3yaIM3UpOBaHbl 10 Beeit Poccuu.

[IpuMeHeHEe BCEMHUPHO M3BECTHBIX AMHAMHUYECKUX MOJENIEH arpodKOCHCTEM, TaKuX Kak WOFOST,
DSSAT, HERMES, CropSyst uin AGROSIM, koTopble 00BMHO XOPOIIO ITapaMeTPU30BaHbl TOJIBKO JUIs
SKCIIEPUMEHTAIILHBIX YCIIOBUI BO3MIENBIBAHUS W KOHKPETHBIX MPHIIOKEHHH, OBLIO OBI CIHMIIKOM CIIOXKHBIM
st Poccunt ¢ ee GONBIIMM KOJMYECTBOM pa3jIMuHBIX PETHMOHOB M YCJIOBHMH Bo3jenbiBanus. Hauwnas c
HEJIOCTYITHOCTH MHOTJa OYEHb MOJPOOHBIX HAYAIBHBIX 3HAUCHWI W BXOJHBIX JAHHBIX, HEOOXOIUMBIX UL
3THX MOJEJIEH, HampuMep, O I0YBe, 0 KOHKPETHOH MECTHOM  arpOTeXHHKE, a TakKe O BhIpAlIMBACMBbIX
cOpTax, M 3aKaH4MBas ITlapaMeTpu3anieil caMuX ypaBHEHMIl HMCIOJIB3YEMOH MOJEIH. DTO COIPIKEHO ¢
HEONpPE/IEJEHHOCTSIMH, CBSI3aHHBIMH C MOJICNIBIO M HCXOJHBIMH JIAHHBIMH, [PH OLCHKE YPOXaHHOCTH B
MPaKTHYECKHUX YCIOBHUSIX BO3ZEbIBaHus. boJjiee TOro, BO MHOIHX MOJICJISIX arpodKOCHCTEM HE MHTErPUPOBaH

KOMIIOHEHT CEJICKIIMHM, BIUSAIONHI Ha Oy yliee pa3BUTHE yPOIKAHHOCTH.

B nononHeHHe K paslIMuHBIM CTATHCTHYECKUM NapamMeTpaM, JUHEHHBIC TeHACHIUH JUIS OTACIbHBIX
MapaMeTpoB NPOAYKTHBHOCTH M YPOJKAHHOCTH TAK)KE YUMTBIBAIOTCS B METOIOJIOIMHM, IIPEICTABICHHOH B
NaHHOM auccepranuu. B ciydae ¢ mapamMeTpaMy yposKaHHOCTH KOCBEHHO YYHTBIBACTCS IPOTPECC B CCNICKIIUH

H arpOTE€XHOJIOTHAX, OCHOBaHHBIM HA JUIMTEIBHBIX MMEpPHOIax HaOJIIOICHHA.

[lonydyeHHble B JAHHOH paboTe pe3ylbTaThl Pa3BUTHS yPOXKAUHOCTH JUISL €BPONEHCKMX PErHOHOB

Poccuu JIeMOHCTPHPYIOT IIOBEJICHHE, AHAJIOTHYHOE PA3BUTHIO YPOKAHHOCTH, HAOIIOAAEMOMY Ul JPYTHX



eBPOIEHCKUX CcTpaH. 3a nocieauue 15 - 20 ner, HecMOTPsT Ha BHISBIEHHOE HErAaTHBHOE BIMAHUE KIMMAaTa Ha
YPOKaMHOCTD, HAOJIIOAAETCS UMb 3aMeVICHHE JTUHEHHOTO TPeH/Ia YPOXKAWHOCTH WIIM €€ CTarHamusl. JTo
MOKAa3bIBAET, YTO KaK B Poccuu, Tak U B APYyrux eBpONEHCKHX CTpaHax, HEraTHBHOE BIHSHHE KIHMAaTa ObLIO
BPEMCHHO KOMIIEHCHPOBAHO YJIYYIICHHBIMH 3aCyXOyCTOHYMBBIMH COPTAaMH H YCOBEPIICHCTBOBAHHBIMH

ArpoTCXHOJIOTHAMH.

Vcnionesyemast 3/1eCb METO10J0THs OLIEHKH TOTEHIMAa yPOKAHHOCTH 3€PHOBBIX ObLIA OIpejie/icHa
JUIsl perdoHoB Poccun M npoBepeHa Ha KOHKPETHBIX NMPAKTUYECKUX JIaHHBIX 3a 00J1ee [UTHTEIBHEIE TTEPUO/IbI
BpemeHH. OHa Tak)e MOXET OBITh IPUMEHEHA K JPYrUM KIHMATHYECKHM CIICHApHAM, HarpHMep,
obHoBIeHHbIM B pamkax MIDUK, u mnpexncrasusier co0Goi MOAXOMAIMI HHCTPYMEHT MOJENHPOBAHHUS
BIIMSIHUS KJIMMaTa Ha YPOXKaHHOCTb 3€PHOBBIX, YTO TAK)KE COOTBETCTBYET CAMBIM IEPEIOBHIM COBPEMEHHBIM
TeXHOJIOTHAM. B coueranuu ¢ ancamOJeBBIMU pacueTaMH OTHOCHTENBHO BO3MOYKHOTO PA3BUTHs KIIHMAaTta,

Just Poccuu CIC/IaHbl CTATHCTHYECKH JOCTOBEPHBIC YTBECPIKACHUA O IIPOTrHO3ax ypO}KaﬁHOCTI/I B 21 Beke.

HccnenoBanusi BIUSHUS BO3MOJXKHBIX CLIEHApUEB W3MEHEHHUs KiauMara ¢ KoHueHtpamuein CO2 B
armocgepe mexay 570 ppm (RCP4.5) u 925 ppm (RCP8.5) B xonue 21 Bexa Ha MOTEHIMAT YPO)KaHOCTH
WM yPOIXKAWHOCTh 3€PHOBBIX IMMOKA3bIBAIOT INMPOKMN AMANa3oH MEXKIY yBEIUYeHHEM OHOKIMMaTHYECKOTro
noreHiuana (RCP4.5) ¢ oqHO# CcTOpOHBI, U 3HAYUTEbHBIE NOTEpH ypoxaiHocTH 3epHOBBIX (RCP8.S) - ¢
pyroii. Takue MUPOKKUE TUANa30HbI B OKUIAEMON ypOIKaWHOCTH CENBCKOXO3SMCTBEHHBIX KYJIBTYP MEKIY
IByMs CIEHapusiMH MOKHO Tak)ke HaOmozaTh B KoHLe 21 Beka B pe3ynabTaTaX pacdeToB CIEHAPHEB,
MPOBeICHHBIX B JICHOHUI-IIEHTpPE 0 MCCIIEIOBAHUIO CEIbCKOXO3IUCTBEHHBIX NaHmadToB B Mronxebepre

(ZALF) nns 'epmaHu# ¢ HCIONB30BaHUEM COOCTBEHHBIX Mojieseif arposkocucteM ZALF.

HpeﬂCTaBﬂeHHbIe pE3YyJIbTaThl PUCKA JJIA I[MOCCBOB SIPOBLIX 3CPHOBBIX KYJBTYP IMOKa3bIBAlOT, 4TO ITO
CpaBHCHHIO C O3MMbIMH 3CPDHOBLIMH KYJ/IbTYpaMH, HAallpUMEP, BbIpalllHBAHHC Hp()BOf;I IIIIIEHHUIIbI CBA3aHO C
DoJiee BBICOKUM PHUCKOM JJTS TTOCCBOB. HquHHaMH ATOTO SABJISAIOTCS 00Jiee BLICOKHIA PHCK OJIsL TTOABJICHHA
BCXOJ0B H3-3a ,uet}mum‘a BJIard B IIOYBE MUJIM OCAJKOB BECHOU U 4aCTO claeayromias 3a 3TUM JICTHASA 3acyXa. B
FepmaHHH PHUCK BO3CJBIBAHHUSA SPOBBIX 3C€PHOBBIX KYJIBTYD TaKXKE OYEHL BBICOK IO TEM JKE IPHYHHAM.
HOBTOMy d)epMepr NEPEXOAAT Ha ITOCECBBI O3MMBIX 3€CPHOBBIX U MUHHUMHUIHPYIOT IUIOIIAIH IOA SAPOBLIMH

3€pHOBBIMH.

PeSyHBTaT]':aI 10 MOTEHIHAIY IIOCEBOB, PHUCKaM IIOCEBOB M CBiA3aHHBIM C HHMH IOTEPIAM YpOiKa:d,
IMOJIYYEHHBIE C ITOMOIIBHO OMMCAHHOW H HpHME[—leHHOﬁ B JHCCEepTalMH METOOOJOTHH, B COHCTAHHH C
HpOCTpElI-ICTBeHHOI‘:I Bn3ya1m3auuei‘1, SIBJISIFOTCSI OCHOBOM 1151 Bblpa6OTKH CTPATCTHYCCKHUX H MICPCIICKTHBHBIX
peme}mﬁ o CeﬂbCKOXOBHﬁCTBeHHOMY TIIPOU3BOJICTBY HE TOIBKO I CaMHX X034MCTB, HO W IS

AIMHHUCTPATHBHBIX OPraHoOB BIIJIOTE JO MHHUCTEPCTB.

Onucannas u NpUMCHEHHAas B JHCCEPTAIlHH METOA0JIOrUs TakiKe MepeHocHMa B JIpYyTrue PETHOHEI H

cTpaHbl 3a mnpejaenamMu Poccuu, HO Tpebyer cmemupuyeckoil aganTanud napamerpoB. OnucaHHas



METO/IOJIOTUSL HAXOUTCSI Ha OJJTHOM YPOBHE C CAMBIMM IE€PEIOBLIMU MEXKIYHAPOIHBIMH TEXHOJIOTHSIMHU U HE
MMeeT MEeXyHapOHOTO HAYYHOTO aHajiora B TakoM BHje. [ToyydeHHbIe H NpeACTaBIeHHBIE B JUCCEPTAIUH
pe3yIbTaThl /IS 3€pPHOCCIOMIUX PErnoHOB Poccuu mpeAcTaBisiioT cOOOH YHHKaIbHYIO B MEJKIYHApPOHOM

Mmaciutabde pazpaboTKy.

Hcxoas M3 BHINIEH3/I0KEHHOH ONEHKH, MPHHSITHE NMPEJICTABJICHHON JUCCePTALHH 0/JHO3HAYHO

NOIEPKUBACTCH H PEKOMEHyeTCsl.

Mionxebepr, 06.09.2021
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