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How do climate change and deglaciation affect the runoff formation
mechanisms in the high-mountain river basins of the North
Caucasus?

E.D. Kornilova®?, I.N. Krylenko'?, Yu.G. Motovilov?, E.P. Rets?, .A. Korneva®,
T.N. Postnikova?, O.0. Rybak?

'Lomonosov Moscow State University, Moscow, Russia,
ekaterina.kornilova.hydro@gmail.com

2\Water Problems Institute, Russian Academy of Sciences, Moscow, Russia
3Institute of Geography, Russian Academy of Sciences, Moscow, Russia

Abstract. The present study focuses on the influence of climate change and glacier
degradation on the processes that determine the formation of runoff in high-altitude areas.
The ECOMAG runoff formation model was used as the main research method. Calculated
changes in glaciation area (based on the global glaciological model GloGEMflow-debris)
and regional climate changes (data from the CORDEX project) for two climate scenarios
RCP2.6 and RCP8.5 were used as input data for the ECOMAG model. The mechanism of
changing the genetic components of the flow in specific sub-basins will significantly
depend on the altitudinal location of the zone of snow and glacier feeding. An increase in
snowmelt is expected only in river basins, snow-feeding zone of which is located within
Mount Elbrus and high-mountain zones that will affect the direction of changes in annual
runoff. As a result of rising temperature and deglaciation, a decrease in the volume of
glacial runoff is expected under any climatic scenario. There is also a significant increase
in rainfall-runoff predicted by the last third of the 21st century. The model's estimates for
the climate forecast period corroborate existing trends in the intra-annual distribution of
runoff, highlighting a shift in the start of the high-water period to an earlier date, a decrease
in summer runoff volumes, and an increase during the autumn months. These alterations
could result in a scarcity of water resources during the summer, a critical period for
agriculture and water supply.

Key words: mountain hydrology, runoff formation modeling in mountainous regions,
North Caucasus, Terek River, climate change, glacier degradation, CORDEX,
GloGEMflow-debris, ECOMAG
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AHHoTanus. JlaHHOE WCCIEJOBaHUE IIOCBSIIEHO BIMSHHUIO HM3MEHEHHUS KINMaTa M
JIerpajaliy JIGAHWKOB Ha MPOIECCHl, Ompenessoonie (QopMHUpOBaHHE CTOKa B
BBICOKOTOPHBIX paifoHax. B xkauecTBe 0CHOBHOIO MeTO/1a HCCIeJ0OBaHUS HCII0JIb30BANIaCh
Mojenb ¢opmupoBanus ctoka ECOMAG. B kauecTBe BXOIHBIX AAHHBIX [UISI MOJEIH
ECOMAG npuMeHsIMCh pacueTHble H3MEHEHHUS IUIOIANU OJeJeHEHUs (Ha OCHOBE
rnobanpHON  misinuoniorndeckoit  Momenmun  GloGEMflow-debris) u  peruonanbHble
n3MeHeHus: kiuMata (naHaele npoekra CORDEX) st AByX KIMMaTH4eCKHX ClIEHapHeB
RCP2.6 u RCPS8.5. Mexanusm H3MEHEHUs] TE€HETUYECKUX KOMIIOHEHTOB CTOKa B
KOHKpETHBIX cy0O0acceifHax OyneT CyIIeCTBEHHO 3aBHCETh OT BBICOTHOTO ITOJIOKCHHS
30HBI CHETOBOTO M JISAHUKOBOTO MTUTAHUS. Y BEJIMUEHIE CHETOTASHUS OXKHUIACTCS TOIBKO
B OacceifHax pek, 30Ha CHETOBOTO IIMTAaHUS KOTOPBIX PACIoioKeHa B TIpeeiax DIbopyca
U JpyruxX BBICOKOTOPHBIX paiioHax KaBkaza, 4To TOBIHMAET Ha HANPaBICHHOCTD
HM3MEHEHHs TOJJOBOTO CTOKA. B pe3yibTaTe MOBBIIICHUS TEMIIEPATYPhI U ISTIISAIHAIIIH ITIPH
JF000M KIIMMaTH4YEeCKOM CIICHApUH 0)KUIAeTCsl yMEHbBIICHHUE JIETHUKOBOTO CTOKaA. Taxke
IIPOTHO3UPYETCS 3HAUUTENBHOE YBEIUUECHUE 0K IEBOT0 CTOKA K nocaeanei tpetu XXI B.
MopenbHble OLEHKM Ha IEpUojJ KIMMAaTH4eCKOro IPOTHO3a  IMOJATBEPKAAIOT
CYLIECTBYIOIINE TEHJICHIMU W3MEHEHHUs BHYTPUTOJOBOIO paclpejesieHHsl CTOKa,
MOJIYEPKUBasl CMEIlEHNEe Hayaja IO0JOBOJIbS Ha OoJjiee paHHHE CPOKH, yMEHbBIICHHE
00BEMOB JIETHEr0 CTOKa M €ro YBEJIIMUCHHE B OCEHHHE MECSLbl. DTH M3MEHEHUS MOTYT
MIPUBECTH K HEXBATKE BOIHBIX PECYPCOB JETOM — B KPUTHICCKHU MIEPUOI AJIS CEIIECKOTO
XO3SCTBA U BOJTOCHAOKCHHS.

Kniouegvie cnoga: zopnas 2uopono2ust, MoOeauposanue Qopmuposanus Cmoxka 6 2opHvix
peeuonax, Cesepnviii Kaskas, pexa Tepex, usmenenue kiumama, oecpadayusi 1eOHUKOS,
CORDEX, GloGEMflow-debris, ECOMAG
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The full text of the article will be published in the Journal of Mountain Science.
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