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POBJ/IEMA

Cu/ibHble BeTpa, LWKBaAbl W CMepyYu SABAAKOTCA OAHMM U3 BaXKHEWLW KX
eCTeCTBEHHbIX $aKTOPOB HaPYLIEHMN NeCHOro NOKpPoBa BopPeasibHOM 30HbI

[1o HacTosLero sBpemeHn bbiam onybanMKoBaHbl AnLLb NPUOAN3UTENbHBIE OLLEHKM
MacliTaboB HapylweHW necHoro mnokposa B Poccuk, BbI3BAHHbLIX 3TUMM
aBneHnaAMmM (bonee aetanbHO — ANS OTAENbHbIX perMoHoB ETP 1 Ypana)

Ha Tepputopun 3anaaHomn u LleHTpanbHoW EBponbl HabatogaeTca pocT macltabos
yulepba OT BETPOBA/OB, BO3MOMKHO CBfi3aHHbIM C M3MEHeHMeM KammaTta. [na
TeppuUTOpPMM POCCUM TAKNX OLLEHOK HET

3A0A4YU PABOTDI

Co3paTb KapTorpaduyeckyto 6asy AaHHbIX KPYMHbIX BETPOBa/s0OB Ha EBponenckomn
Tepputopun Poccum (ETP) 3a Becb nepuos paboTbl CbeMoYHOM cucTembl Landsat,
onybaMKOBaTb ee B OTKPbITOM AOCTYynNe

OueHMUTb MacwTabbl BO3AENCTBMUA BETPOBANOB Ha IeCHOM NMokpoB ETP, onpegennts
MPUYMHbBI BOSHMKHOBEHMA BETPOBAOB

BbIABUTb MHOTONETHUI TPEHA NAoWaAM BeTpoBanoB 3a nocnegxme 30 ner.

[JONONHUTL KAMMATONOTUIO CUAbHbBIX LUKBAJIOB M cMep4yen Ha ETP




MCXOOHbLIE OAH

Global Forest Change Map — AaHHble O eXeroaHblXx MU3MEHEeHUAX NeCHOro NOKPOBa
3eM/IM Ha OCHOBe MHoronetHero paga cHMmKoB LANDSAT 3a nepuoa ¢ 2000 no
2018 rr., c aetanbHocTbio 30 M (Hansen et al., 2013)

Eastern-Europe forest cover change (EEFCC) - paHHble O HapyweHMAX NeCHOro
NnoKpoBa 3a nepuodbl 1986-1988 n 1989-2000 rr. Ha OCHOBE MHOTOJIETHEro pPAAaa
cHumkoB LANDSAT (Potapov et al., 2015)

CHumkm LANDSAT TM, ETM+ u OLI u Sentinel-2 nonyyeHHble ¢ web-cepsucos
[eonormnveckon Cnyxbbl CLUA (https://earthexplorer.usgs.gov/).

CHUMMKM CBEPXBbLICOKOrO paspelleHna C OTKPbITbIX KapTorpapuyeckux CepBMCOB
Google.Maps, Yandex.Maps, Bing Maps, ESRI.

JlaHHble meTeocTaHuMn 3a 2006-2017 rr., no penepHbIM CTaHuuam — ¢ 1986 r. .
Bcero 362 meteocTaHuun. WUctoyHukn -  http://aisori.meteo.ru/ClimateR,
https://rp5.ru/, http://www.pogodaiklimat.ru/archive.php)

KapTta necos Poccum (npeobnagatolime nopoabl M NOAHOTA HACaKAEHMN), MacluTab
1:14 000 000 (Bartalev et al., 2004) n kapta GlobCover-2009 (Arino et al., 2008)
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/ PACMNPEAENEHWE BETPOBATOB

HO RSB AN: BOSHURHOBERMA, 1966-2017 [

NpuynHa Bo3HUKHOBeHMA | [locToBepHOCTb | Konudectso | laowaab, ThiC. ra
273

LLIkBan Bbicokas 240.3

(>90%)
CpeaHsasn 24 76
(67-90%)
Cmepy BbicOKas 295 30.4
CpeaHan 92 31
LLItopmoBsou BeTep Bbicokasn 5 39
CHeronag, BbicoKasn 7 A 44

CpeaHan 6 0.6
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CTPYKTYPA CO3JAHHOWM BA3bl AAHHbIX

Field name

OBJECTID OBJECTID
ID
Event_type Event type
Confidence Confidence
Date Event date

Date_1 Date of first image

Date 2 Date of second image

Year Year

Month Month

Area Area (hectares)

Length Path length (km)

Mean_width Mean width (m)

Max_width Max width (m)
Direction Direction

Near WS

WMO D of the nearest
WS

WS_dist Distance to WS (km)

Wind_gust Wind gust (m/s)

Gust_time Wind gust time (UTC)

WS comment

WS_comment

External URL

Object ID
Short

String, 10
String, 20

String, 20
Date

Date

Short integer
Short integer
Float

Float

Float

Float

String, 10
Long

Float

short

short

String, 100

String, 100

Index number
Index number
Type (cause) of the windthrow event (squall, tornado, windstorm, snowstorm)

Confidence of the event type determination (high, medium)

Date of the event, of year only (if date has not been determined)
Date of the last Landsat/Sentinel-2 image, where the windthrow has not been identified

Date of the first Landsat/Sentinel-2 image, where the windthrow has been identified

Year of the windthrow event

Month of the windthrow event

Area of the windthrows (hectares)

Length of the windthrow path (track)

Mean width of the windthrow path (damaged area only)
Maximum width of the windthrow path (damaged area only)
Direction of the windthrow (i.e. direction of storm movement)

WMO D of the nearest weather station

Distance to the nearest weather station (km)

Wind gust, measured by the weather station during a storm, which caused windthrow

Time when the wind gust was reported (UTC)
Additional data on the weather event reported by the weather station (i.e. heavy rainfall, large
hail, tornado)

URL of the additional data source (newspaper report or video)
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65 [1POCTPAHCTBEHHOE pacnpedesieHne BeTpoBanos Ha ETP, 1986-20
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/ MEMRTOLOBAA MSMEHHYMBOCTb YNCJIA C/TYHAEB
N TIJTOWAAW BETPOBAJIOB, 1986-20171T.

Interannual variability of damaged forest area and number of related wind events
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SHAYMMOCTb MHOTOJIETHUX TPEHOB
HNCTTA N TITTOWALWM BETPOBAJIOB, 1986-2017 IT.

cmepuyen

Yucno cmepuei 0.6/0 0.29/0.003 0.17/0.001 0.09/0.035

Mnowaap 49.1/0.008 42.56/0.01 35.37/0.007 30.6/0.026
BETPOBANOB OT
cCMepyen

MNpo4yne Bce >50ra >100ra >200ra

BETPOBabI
Yucno cnyyaes 0.42/0.003 0.29/0.008 0.18/0.029 0.12/0.049

Maowaab 57.5/0.372 57.7/0.339 44.0/0.399 32.0/0.445

B mabnuuye npusedeHsl

KoaggpuuueHms! HaKA0HA AUHUU mpeHOa no memooy Telna-CeHa (8 Yucaumene)
YpoeseHsb 3Ha4umocmu (p-level) no mecmy MaHHa-KeHOanna (8 3HameHamerne).
Cmamucmud4ecku 3Ha4umesle npu yposHe 0,05 8bi0esneHbl KpACHbIM
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OJ0BOWM XO4 KO/IMYECTBA C/TYYAEB

N TJTOWALV BETPOBAJIOB

Annual cycle of damaged forest area and number of related wind events
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PACMPEAENEHME NNOLWAAN BETPOBA/IOB

) B 3ABUCMMOCTW OT NOPOAHOIO COCTABA JIECOB (C 2004 T.)
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KPYMHEMLUWME BETPOBA/IbI HA ETP 3A 1986-2017 IT.

Jata

29-30.
07.2010

27.06.2010

18.07.2012

16.06.2009

07.06.2009

07.08.1987

30.06.1993

Tun
BeTpo-

BaJia

LWKBan
(nepeyo)

LLUKBa
(nepeuo)

LIKBa/l

LLIKBanN

LLIKBa/1bl
N CMepYn

LUTOPMOB
oun BeTep

LKBan

25

11

24

16

Obwan
naowaap,

ra

63914

50290

21831

13192

10001

8907

8559

385

492

292

250

267

256

445

Makc.
WKMPUHA, M

6367

5770

2962

2271

2622

Koopau-

HaTbl

Ha4a/a

58°35°
33°57°
57°45°
38°28’
57°45°
38°28°
57°26°
47°21°
59°23°
53°18’
56°38’
29°16°
60°14°
58°52’

m =

mzZ mZ mZ mZ2

m =2

Makc.

3aduKcupo-
BaHHbIN

NOpbIB BETPA
61°22°E 30 m/c
29°22°N (22891)
60°52°E 32 m/c
44°55°N (22974)
60°52°E 28 m/c
44°55°N (28105)
59°58°E 28 m/c
50°40°N (27097)
62°17°E 25 m/c

57°46°N  (noct 76130)
56°32° N 28 m/c
33°43° E (26479)
64°16° N 24 m/c
57°16° E (23913)



PE3YNIbTATbI M MEPCAEKTVBbLI MPOAO/TMKEHMA MCCAEOAOBAHNN

Co3gaHa yHWKanbHaA 6a3a reogaHHbIX O KPYMHbIX BeTpoBasax Ha ETP - 702 cnydyan
BeTpoBanoB 33 1986-2017 rr. Ha obwen naowagm cebiwe 300 Tbic. ra.

Bonee nonosuHbl (387 n3 702) Bcex BETPOBA/IOB BbI3BaHbl CMEpYaMmM, HO A0AS8 NAOLWAAN
CMep4eBbIX BeTpoBasoB — Bcero 12,5% ot obuien

BbiABNieH pALd paHee Heu3BeCTHbIX MOLLHbIX CMep4yeBbiX Bchbiwek B 80-e n 90-e rT.
(24.07.1988 B Komu, 24.07.1993 B HoBropoackon obnactm). PocT 4acTtoTbl M naowaam
CMepYeBbIX BETPOBAJIOB CTAaTUCTUYECKN 3HAYMM (B OT/IMYME OT NPOYMX BETPOBA/OB).

Camble MmacliTabHble BeTpoBanbl Habatoganucb netom 2010 r. m ObiAM CBA3AHbI C
OONITOXKMBYLLMMW LKBANAMKM — « AepeYo», TakKe aepedo Habatoganncs 8 2009 n 2012 rr.

[MnaHupyemble uccnenoBaHuUA

OnpeaeneHne CBA3M YCAOBUIM KPYMHOMACLUTAOHON LMPKYNALUK (B TOM u4ncne
H6NOKMPYHOLLMX MPOLLECCOB) HA MOBTOPAEMOCTb KPYMHbIX BETPOBANOB

OnpegeneHne xapakTEPUCTUK ME30MaCWTabHbIX KOHBEKTUBHbIX CUCTEM, BbI3BaBLUMX
BETPOBA/Ibl

OLLeHKa B/IMAHUA CI)aKTOpOB no;l,cmnarom,eﬁ MNOBPXHOCTU Ha BO3HNUKHOBEHWNE BETPOBA/I0OB

Co34aHume KapT NOABEPHKEHHOCTM N1€COB BETPOBAaM U PUCKA BETPOBaANOB Ansa Bcen ETP
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