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Debris Flows: Disasters, Risk, Forecast, Protection
Proceedings of the 7t conference (China)

Vegetation recovery and debris flow effects following tropical
cyclone-induced disturbances in Eastern Cuba

R. Delgado-Téllez!, N. Viiia-Davila?, A. Pefa-de la Cruz®, Y. Savén-Vaciano®

Mountain Development Centre, Environmental Agency, Guantanamo, Cuba,
tellezdel@gmail.com

2Caribbean Biological Corridor Secretariat, Santo Domingo, Dominican Republic

3Cuban Institute of Meteorology, Guantinamo, Cuba

Abstract. Tropical cyclones, with intense rainfall, often trigger debris flows that impact
natural ecosystems. In this study, we focus on the eastern region of Cuba, specifically the
area affected by debris flows following Hurricane Matthew. Our investigation tracks
vegetation dynamics over time, considering both immediate and long-term effects. First,
fieldwork conducted shortly after Hurricane Matthew allowed us to assess the impact of
the hurricane on the terrain. Then, to evaluate vegetation recovery, we established a
baseline using one-square-kilometer polygons and a network of measurement points.
Leveraging Sentinel 2-A/B imagery and Landsat archives, we analyzed the normalized
vegetation index before and after the event. Our study spanned both dry and rainy periods,
extending up to eight years post-event. The results show that in the zone with the highest
debris flow density, the vegetation recovered relatively quickly from direct hurricane
impacts. However, the recovery period also presented an opportunity for invasive species
to establish themselves. These newcomers may further compete with native flora.
Consequently, there is a gradual shift in vegetation cover, which could increase the risk of
debris flows during future events. Understanding these dynamics is crucial for effective
land management and disaster risk reduction in regions prone to tropical cyclones and
associated debris flows.
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BoccraHnoBiieHue PACTUTECJIBbHOCTH M IOCJICACTBUSA CCJIECBLIX IIOTOKOB,
BBI3SBAHHLIX TPOIMMUICCKUMHU HNUKJIOHAMHA HA BOCTOKE KY6BI

P. deanrago-Temnes!, H. Bunbs-/{asuiaa®, A. Ilenss ae aa Kpys®, U. CaBon-Bacuano®

Ylenmp paseumus 2opnwix meppumopuil, Aeenmcmeo no sauwume oxpyscawei cpeoslt,
Tyaumanamo, Kyba, tellezdel@gmail.com

2Cexpemapuam Kapubckozo 6uonozuueckozo kopudopa, Canmo-qomunzo,
Homunuxanckas pecnybnuxa

SKybunckuii uncmumym memeoponozuu, I'vanmanamo, Kyba

AnHoTanus. TponuyecKue IUKIIOHBI, CONMPOBOXIAIONINECS WHTCHCUBHBIMU OCAIKAMH,
YacTO BBI3BIBAIOT CEJIEBBIC IIOTOKH, KOTOPHIC BIHUSIOT HA NPHPOJHBIC IKOCHUCTEMEL B
JAHHOM HCCIICIOBAaHUH paccMaTpuBaeTcs BOCTOK KyOBI, B YaCTHOCTH TEPPUTOPHH,
MOCTPAIABIINE OT CEJIEBHIX MOTOKOB MOCIE yparana « MaTeio». B Hamem uccnenoBanuu
MPOCIIEKUBAETCS  JUHAMHKA PACTUTENBHOCTH BO BPEMEHH C yYE€TOM  Kak
HETMOCPEACTBEHHBIX, TAK U JOJTOCPOUYHBIX MoCeACTBHMA. [1oneBbie paboThI, MPOBEACHHEIE
BCKOpe Tmocie yparaHa «MATpio», MO3BOJIMJIM HAaM OIEHHWTH €ro BO3JIEHCTBHE Ha
MECTHOCTB. 3aTeM, 4TOObI OIICHUTh TEMIIBI ¥ XapaKTep BOCCTAHOBJICHUS PACTUTEIHHOCTH,
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MBI OPraHN30BAJIM HAOIIOIEHHS, OPTAaHM30BaB TOJUTOHBI TUIOMAIBI0 | KM? U CETh TOUEK
mMepernus. Ucnone3ys caumku Sentinel 2-A/B wu  apxuBer  Landsat, wmbI
MIPOaHATU3UPOBATIM HOPMAIU30BaHHBIN MHJEKC PACTUTENBHOCTH A0 M IOCIE yparasa.
Hame wccnenoBaHue OXBaThIBAIO KaK CYXOH, Tak M JOXUIMBBIH IEpUOABI H
MIPOJIOKANIOCH B TEYEHHE BOCHMH JIET Iocie coObITHA. Pe3ynbTaThl MOKa3bIBAIOT, YTO B
30HEe C HamOOJBbIIEH IUIOTHOCTBHIO CEJICBBIX MOTOKOB PACTUTEIBHOCTH OTHOCHUTEIBHO
OBICTPO BOCCTaHOBMJIACH IIOCIE TIPSIMOrO BoO3jeiicTBUs yparaHa. OnmHaKo NepHOX
BOCCTAHOBJICHUSI TAK)KE€ a1 BO3MOXKHOCTh 3aKPENUTHCSl HHBa3UBHBIM BUAaM. DTH HOBBIE
BHABI MOTYT B JajbHEWIIEM KOHKYPHPOBaTh C MeCTHOW ¢uopoil. Takum o0paszom,
MIPOUCXOIUT TIOCTEIICHHOE M3MEHEHHE PACTUTENBHOTO IOKPOBA, YTO MOXKET IOBBICHTH
PHCK BO3HHKHOBEHHSI CEJIEBBIX TIOTOKOB BO BpeMs Oyaymux coObrtuil. [lonnManme 1o
OVWHAMUKN KpaiiHe BaXHO I 3(P(EeKTHBHOIO 3eMIICTIONB30BAHMS W CHUKEHHS PHCKA
OeICTBUH B PETHOHAX, MOJBEPKEHHBIX TPOIMMYECKUM IMKIOHAM W CBS3aHHBIM C HHUMH
CeJIeBBIM MOTOKAM.

Kniouesvie cnosa: cenesvie nomoku, NDVI; copnvie paiionvl; ypazan « Mamuio»
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The full text of the article will be published in the Journal of Mountain Science.
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