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Workshop Summary

The Regional GOFC-GOLD/NERIN Workshop “DETECTION AND VALIDATION OF LAND-
COVER CHANGE” was held November 15-16, 2006 in Moscow, Russia as part of the Fourth All-
Russia Open Science Conference on Earth Observations from Space organized by the Space
Research Institute (IKI) of the Russian Academy of Sciences (http://www.iki.rssi.ru/d33_2006 ).
GOFC-GOLD Northern Eurasia Regional Information Network (NERIN, http://www.fao.org/gtos/gofc-
gold/net-NERIN.html and http://nerin.scert.ru/ ) and Land Cover Implementation Team
http://www.gofc-gold.uni-jena.de/ offered this workshop to introduce new approaches to change
detection and global efforts to develop validation strategies for maps of land cover and its change.
The support for the workshop was provided by START.

The workshop brought together 36 participants from different regions of Russia, and also from
USA, Italy, Ukraine, and Kazakhstan. The representatives of research teams participating in
NELDA, scientists interested in joining the network of validation sites, representatives of research
and operational programs active in the region, and graduate students with interest in collaborative
work on remote sensing of land cover were among the participants. The workshop agenda included
presentations on land-cover mapping activities at global/continental scale (moderate resolution) and
at regional/local scale (higher resolution); overview of approaches and plans for using high
resolution maps to validate moderate resolution products; discussions of legends, methods, and
work plans for Northern Eurasia Land Dynamics Analysis (NELDA) project as part of a brief open
meeting of NELDA team. Finally, several suggestions were presented on future activities for
NERIN network.

The workshop started with an overview of GOFC-GOLD Northern Eurasia Regional Information
Network (NERIN), the rationale and the plans for NELDA project, and links to related programs
including NEESPI, working group on Land Product Validation (http://Ipvs.gsfc.nasa.gov/), planned
Siberian Integrated Regional Study (SIRS), as well as parallel activities at continental and global
scale (e.g., NACP). A series of presentations reviewed plans for several major components of
NELDA project and other related land cover mapping work in Northern Eurasia region. Alessandro
Baccini from Boston University gave a detailed overview of MODIS-based mapping of NELDA
land cover and approaches to its validation. Sergey Bartalev presented on-going work at IKI (Space
Research Institute, Moscow) on land cover mapping and monitoring in Northern Eurasia using
time-series of moderate resolution satellite data. A series of presentations introduced the major
land-cover change processes in Northern Eurasia that will be examined within NELDA project
based on completed and ongoing work:

- insect outbreaks in East Siberia and Far East (V. Kharuk)

- species succession following timber harvest in Moscow and Kaluga regions of Western
Russia (A. Maslov)

- shifts in agricultural use and abandonment of agricultural lands (N. Vandysheva)

- change in land-use patterns in Ukraine (M. Zalogin)
- timber harvest in the St. Petersburg region (O. Krankina)

Note that mapping of fire scars was addresses at the previous workshop in Tomsk in July 2006
(nttp://nerin.scert.ru/docs/NEL DA-Workshop-2006/).
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The second set of presentations focused on land-cover types and change processes that are poorly
represented by the currently supported set of NELDA test sites. High-latitude land cover types and
changes associated with permafrost processes, including formation and draining of shallow lakes
were discussed by Y. Polischuk and V. Elsakov. These processes are part of natural ecosystem
dynamics and changes in their natural balance may provide indication of the extent and distribution
of permafrost melting. V. Elsakov leads the work at the most northerly of all active NELDA sites,
but additional sites at high latitudes would be needed to support the analysis of vegetation change in
Northern taiga and further north.

The presentation by N. Muratova outlined plans and ongoing work in the Republic of Kazakhstan to
establish a system of test sites for monitoring agricultural lands as part of the national information
support for decision-makers in the region. Agricultural lands and arid natural vegetation occupy
large areas in Northern Eurasia. To date these land-cover types were not covered by NELDA test
sites and the scientists at the Space Research Institute in Kazakhstan are well positioned to fill in
this gap together with earlier identified contacts in Mongolia, Uzbekistan, and Kyrgyzstan.

An interesting example of the system for near real time detection of seasonal changes of vegetation,
small water bodies, and fires was presented by Bruno Combal from EC Joint Research Centre. This
is another aspect of GOFC-GOLD agenda that did not get sufficient attention at earlier NERIN
workshops and Bruno’s presentation was received with great interest.

General issues and challenges of global mapping of land-cover change were discussed by O.
Krankina using materials kindly provided by Jeff Masek (GSFC) and Matt Hanson (South Dakota
State University), whereas the overview of new approaches to land product validation was based on
the results of CEOS Land Product Validation topical workshop in Missoula, Montana August 7-10,
2006 (http://www.ntsg.umt.edu/VEGMTG/ ) and especially the presentation by Sebastian Garrigues
http://www.ntsg.umt.edu/VEGMTG/wednesday/0930_CEOS_LAI-Garrigues.ppt . Presentations at
the workshop will be made available on the web http://www.iki.rssi.ru/d33 2006 in the near future.

The Legend for the new land cover map under development by NELDA project was a major
discussion point. Several suggestions were made for incorporating land-cover types that are
important for the region but do not fit well within the logic of LCCS classification system (e.g. bogs
and other wetlands, vegetation killed by fire and other disturbance, tree regeneration following
disturbance, tundra). Following the workshop the legend was modified to include these regionally
significant distinctions. The new version with Russian translation is attached to this report.

The presentations and discussions at the workshop showed that:

= Land-cover mapping in Northern Eurasia is the subject of several ongoing projects; NERIN
workshops are an important forum for information exchange and coordination among
numerous research teams active in the region.

= NERIN workshops helped establish many collaborations in the past and new opportunities for
collaborative research continue to emerge.

= Past NERIN workshops focused primarily on forest ecosystems and land-cover change
processes within the forest zone. There is significant interest in land-cover at high latitudes
and the need for improved characterization of change. The representative of the Institute of
Biology, Komi Science Center of the Russian Academy of Sciences in Syktyvkar Vladimir
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Elsakov expressed interest in hosting a workshop focused on experience with mapping
vegetation at high latitudes and formulating plans for improved mapping and change
detection. The workshop participants endorsed the idea and it is likely that several ongoing
NEESPI project teams as well as scientists from Europe would be interested in participating.
Early fall 2007 was identified as the target time for the workshop.

= The strong emphasis of ongoing research on monitoring agricultural lands throughout
Northern Eurasia region determined good representation at the workshop of scientists whose
regional focus is south of the forest zone. Earlier efforts to convene a workshop focused of
non-boreal regions of Northern Eurasia were unsuccessful, but with new interested teams
emerging the prospects for a successful workshop in Kazakhstan within the next 2 years seems
good. Preliminary work with potential workshop host N. Muratova will be needed.

= The host of the Moscow workshop Evgeny Loupian expressed interest in future NERIN
workshops as part of the annual gathering of experts at the All-Russia Open Science
Conference on Earth Observations in Moscow with thematic focus alternating between land
cover and fire.

In conclusion, this was a very successful workshop which allowed to reach broad remote sensing
community in the region, establish new contacts, and identify new geographic foci for future
workshops and collaborative research.



15 HOﬂﬁPﬂ

15.00-17.00

Regional GOFC-GOLD Workshop for Northern Eurasia
Regional Information Network (NERIN)

DETECTION AND VALIDATION OF LAND-COVER
CHANGE

Cemunap: KaptupoBanue u Baauaanus H3MeHeHHil B
PACTUTEITbHOM NOKPOBE

Benymuii O.H. Kpankuna / Chair O. Krankina

Kondepenu-3an, 2-it ataxk (Yacts 1/ Part 1)

15.00-15.40

15.40-16.10

16.10-16.40

16.40-17.00

17.00-17.20

17.20-17.40

17.40-18.00

15 Hosopst 2006 r.

Krankina O. Welcome, NERIN and NELDA overview, work-
shop plans / Kpankuna O.H. O630p cetu NERIN u mpoekra
NELDA; nporpaMmMa u 3aJ1a4yi ceMUHapa

Baccini A., Friedl M. A. and Woodcock C. E. Overview of
MODIS-based mapping of NELDA land cover and approaches to
its validation / Bbaccunm A. m ap. OO630p KapTUpOBaHUs
pactutenbHOro mnokpoa s npoekra NELDA Ha ocHoBe
cbeMkd MODIS 1 moaxonasl Kk Baauganuu

Kharuk V. Mapping land cover and insect outbreaks at test sites
in East Siberia and Far East / Xapyk B. Kapruposanue
PACTUTENIHLHOTO MOKPOBA M BCHBIIIEK MAaCCOBOTO Pa3MHOKEHHUS
HACEKOMBIX Ha TECTOBBIX YywacTkax Boctounoit Cubupu u
JanpHero Bocroka

Ilepepuie na xogpe, uaii

Maslov A. Mapping land cover and species succession at test
sites in Moscow and Kaluga regions / Macnos A. KaptupoBanue
PACTUTENBHOIO MOKPOBA U CMEHBI MOPOJ HA TECTOBBIX y4acTKax
B MockoBckoii u Kanyxckoit o0nacTsax

Vandysheva N. Mapping agricultural lands and their abandon-
ment at test sites / BauasimeBa H. KaprtupoBanue
CEJIbCKOXO3SIICTBEHHBIX 3€Melb W WX 3a0pachlBaHHs  Ha
TECTOBBIX y4acTKax

Zalogin M. Carbon, Climate and Managed Land in Ukraine /
3amorun M. C. VYraepon, Kinumar u 3emienonb3oBaHuE Ha
Ykpaunne

Cemunap KapTupoBanue u Bajauaanus u3MeHeHU B paCTHTEILHOM MOKPOBe 1



18.00-18.20 Polischuk Y.M., Bryksina, N.A., Evtyushkin. Study of thermo-
karst dynamics using satellite imagery. Ilomumyk .M.,
bpeikcuna H.A., EBmiomkun A.B. HW3ydyeHue auHaMuku
U3MEHEHHUI TepMOKapCTOBBIX (hOopM pernbeda ¢ UCIOIb30BAaHUEM
KOCMHYECKUX CHUMKOB/

18.20-18.45 Discussion and planning of Part 2 / JI[uckyccus u miaHupoBaHue
BTOPO YaCTH ceMUHapa

2 Cemunap: KapTupoBanue U BAJHJANNS H3MEHEHHIl B PACTUTEILHOM IIOKPOBe 15 HoaOps 2006 r.
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09.30-13.00

Regional GOFC-GOLD Workshop for Northern Eurasia
Regional Information Network (NERIN)

DETECTION AND VALIDATION OF LAND-COVER
CHANGE

Cemunap: KaptupoBanue u Baauaanus H3MeHeHHil B
PACTUTEITbHOM NOKPOBE

Benymuii O.H. Kpankuna / Chair O. Krankina
Komnara 222, 2-ii 3taxx (Hacts 2 / Part 2)

09.30-09.50

09.50-10.20

10.20-10.40

10.40-11.00

11.00-11.20

11.20-11.50

Bartalev S.A., Ershov D.V. Overview of land cover mapping
and monitoring in Northern Eurasia using time-series of moder-
ate resolution satellite data / C.A. Bbapraaes, /I.B. Epmosn
KaptupoBanue pacTUTENIBHOTO TOKPOBA M €r0 MOHUTOPHWHI Ha
OCHOBE BPEMECHHOTO psjia CIyTHUKOBBIX JIAHHBIX CPEIHETO
paspenicHus

Combal B., Bartholomé E., Bicheron P., Borstlap G., Byde-
kerke L., Gontier E., Grégoire J.-M., Jacobs T., Leroy M.,
Piccard 1., Baltzer H., Bartalev S. Near real time detection of
seasonal changes of vegetation phenology, small water bodies
and fires / b. Kom6aa u ap. CKOpOCTHBIE METO/IbI OIIPEACIICHUS
CE30HHBIX HW3MEHEHUH PACTUTETBHOCTH, MaJbIX  BOJHBIX
00BEKTOB U MOXKAPOB

Elsakov V.V., Teteryuk L.V. Remote sensing in studies of pro-
tected territories of Southern Timan (Komi Republic) / Encakon
B.B., Tereproxk JI.B. ChoyTHukoBble HaOMIOJIEHUA B
UCCJICIOBAHUH  OCOOOOXPAHSAEMBIX MPHUPOIAHBIX TEPPUTOPUN
IOxnoro Tumana (Pecriy6sinika Komn)

Muratova N., Terekhov A. A System of Test Sites for monitor-
ing agricultural lands in the Republic of Kazakhstan / MypartoBa
H., TepexoB A. Cucrema TECTOBbIX [MOJUTOHOB JJIsi
MOHHUTOPUHTA CEJIbCKOXO3IMCTBEHHBIX 3eMmelib  PecnyOnuku
Kazaxcran.

Ilepepuvie na koghe, uaii
Krankina O. Validation of moderate resolution maps of land
cover and its change: examples from the St. Petersburg test site /

Kpankuna O. Banupanpss KapT CpeaHEro paspelieHus s

3



11.50-12.50

12.50-13.00

pPacTUTEIBHOCTU U €€ CMEH: IMpUMEp Ui TECTOBOTO y4acTKa B
paiione Cankt-IletepOypra
Discussion / Jlukyccusi:
e NELDA map legend / Jlerenna kapThl 11l IpOEKTa
NELDA
e Change detection at test sites / Onpeaenenue n3MeHEHU N
B PaCTUTEIILHOM MTOKPOBE HAa TECTOBBIX YUaCTKax
e Future workshop plans for NELDA and NERIN / ITnans
Oynymux cemuHapos 1o npoekty NELDA u cetu
NERIN
Wrap-up and draft recommendations / 3akiatoueHue U MPOEKT
pEeKOMEeHaui ceMruHapa
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Proposed Land Cover Legend for the
Northern Euroasia Land Dynamics
Analysis (NELDA)

M. A. Friedl, C. E. Woodcock, A. Baccini

IIpoeKT JiereHabl KApThl PACTUTEJIbLHOI0
nokposa ajs npoexkra NELDA

(Ananu3 ntuHaMuku pactureabHocTH CeBepHoit EBpasun)

M. A. ®puna, C. E. Byakok, A. baccunn



The purpose of NELDA map is to provide consistent charecterization of land cover in
boreal and temperate regions of Northern Eurasia for addressing a wide range of
important science questions from effects of land-use on the global carbon cycle, surface
energy, and water balance, to climate controls on vegetation productivity and natural
disturbance, to understanding social and economic causes and consequences of land-use
and land-cover change.

Hasnayenue kaprel NELDA — naTte 10ru4ecku CTpOMHYIO XapaKTEpUCTUKY
pacTUTENHHOTO TIOKpPOBa OopeaibHOM U yMepeHHo# 30H CeBepHoii EBpaszun mis
pCUICHU UPOKOI0 Kpyra Hay4HbIX BOIIPOCOB OT BO3HCﬁCTBHH 3€MJICIIOJIB30BaHUS HA
I00ABHBINA IUKIT YIJIEPO/Ia U SHEPTETUUECKUI 1 BOJHBIN OallaHC 36MHOM MMOBEPXHOCTH
J10 BJIMSIHUS KJIMMaTa Ha IPOLYKTUBHOCTb PACTUTEJIBHOCTH U PEXKUM €€ HApYLICHUH, 10
MOHUMAHUS COIIMAILHBIX U SKOHOMUYECKHUX MIPUYUH U MOCJIECTBUI U3MEHEHHI
PACTUTCIILHOT'O IMMOKPOBA U 3CMJICIIOJIb30BAHMA.

Overall Strategy:
OO0uuii moxxona:

The intent of the proposed legend above is to provide consistency in the datasets
submitted for use in NELDA from regional collaborators. These datasets are expected to
be land cover maps based on high resolution imagery (such as SPOT or Landsat, on the
order of 20-50m spatial resolution). To use the datasets we need consistency in terms of
legends across sites. The legend presented here is based on LCCS (Land Cover
Classification System http://www.glen-lccs.org/ ) with the exceptions of few cases that
were not possible to match with the LCCS classification scheme. The intent is for all
datasets to include at least the level of detail included in the “baseline legend”.
Individual investigators will provide additional levels of detail as appropriate in their
study sites using the kinds of descriptors included in the “Possible Additional
Distinctions” lists. Please let us know if there are additional variables that should be
included in these lists. Note that it is not expected that all combinations of land covers
included in the proposed legend are expected to occur at each of the NELDA sites!
Whether or not each class exists in the area needs to be decided by the individual
investigators for the site.

Ha3znadenue nereHibl — co3aath OOMIYIO KIacCU(PUKAIHMIO TSt HAOOPOB aHHbBIX,
KOTOpBIC OYIyT MOATOTOBJICHBI COMCIIOIHUTEIISIMH U3 peruoHoB. [Ipennomnaraercs, 4to
3TH HAOOPBI TAHHBIX OYAYT MPEICTABIATH U3 ce0s KapThl PACTUTEIBHOTO TIOKPOBA HA
OCHOBE CheMKH BbicOKOTO pazpernienus (SPOT, Landsat niu nHas creMka ¢
pasperiennem 20-50 m). J{ist ucnonp3oBaHuss HAOOPOB TAHHBIX HEOOXOIUMA CHAS
Kkiaccuukanus mo BceM peruonam. [IpencraBieHHas 3/1ech JereH1a OCHOBaHa Ha
Cucreme Knaccugukanun Hazemuoro ITokposa (Land Cover Classification System —
LCCS http://www.glcn-lccs.org/) 3a HCKITIOYEHHEM HEKOTOPBIX CirydaeB. Bee
peruoHabHbIC HA0OPHI TAaHHBIX JOJDKHBI KAK MUHUMYM UMETh YPOBEHbD JCTATH3AIMNA U
CTPYKTYPY BKJIIOUCHHYIO B «UCXOJIHYIO JIeTeHIy». KaxkpiM ncciieoBarenem Oyaer
OIpeJieNieHa IOTIOIHUTENIbHAS CTENICHD JICTaIH3allii, COOTBETCTBYIOMIAS UCCIICTYEMbIM
MU Yy4YacTKaM, C UCI0JIb30BaHuEM «JlonomHurensHbie OcodbeHHoCTH». Heobxooumo
ommemumy, 4mo He 6ce KOMOUHAYUU KIACCO8 3eMHO20 NOKPOBA, 6CIMPedaromcs Ha



http://www.glcn-lccs.org/
http://www.glcn-lccs.org/

Kasicoom ucciedyemom yuacmxe npoexma! Mmeem nu mecmo mom unu uHOU Kiacc
NOKpOB8A HA OAHHOU MECMHOCMU, peulaem cam UcCie008ameb Ha YYacmke.

There are a few possible inconsistencies related to land use, as opposed to land cover.
For example, most crops are herbaceous land covers. However, in almost all
applications, it is important to know which areas are cultivated and which are not. So the
addition of a Cultivated Lands category is included for this purpose. Note that given the
approach taken, orchards or other non-herbaceous crops would be mapped according to
the dominant life form of the vegetation (i.e., trees or shrubs). Additionally, we have
defined “tree dominated” land cover classes to include all areas with tree cover as low as
15%. Note that the understory vegetation can be characterized using additional
distinctions. Also note that there is the opportunity for non-tree dominated classes to
include distinctions that recognize the presence of trees within other land cover classes
(at percentages lower than 15%).

B oTnnume oT 3¢eMHOTO MOKPOBA, CYIIECTBYET HECKOIBKO BO3MOXHBIX HECOOTBETCTBUI
CBSI3aHHBIX C 3eMJICTIONb30BaHueM. HamprumMep, OOIBITUHCTBO C-X KYJIBTYp OTHOCHUTCS K
TPaBSIHUCTOMY THITY TIOKpoBa. OTHAKO, MPAKTUYECKU JJIsl BCEX CITy4acB MPUMEHEHUS
JIereH 16l HEOOXOMMO 3HAaTh, KOTOPBIE U3 YUYaCTKOB 00padaThIBalOTCS M KOTOphIie HET. C
3TOM 1eNbIo OblIa fo0aBieHa kareropus Oopabamvisaemvle 3emau. Tpedyercs
OTMETHTB, YTO MIPU TAKOM TIOJIXO/IC CaIbl U IPYTHE HETPABSIHUCTHIC KYJIbTYypPhI OYIyT
OTIpe/IeNIEHBI COTIIACHO OCHOBHOM KU3HEHHOU (pOopMe pacTUTENLHOCTH (MHBIMU CIIOBAMH,
JPEBECHBIN MOKPOB WU KyCTAaPHUKOBBIN). B momonmHeHue, Obu10 pazpadboTrano
OTIpe/ieNIeHUE KIIACCOB TIOKPOBA «IPEBECHBIN, 9TOOBI BKIIOYUTH BCE YUACTKH, TIC
JPEBECHBII MOKPOB cOCTaBiIsieT Kak MUHUMYM 15%. HeoOxoaumo oTMeTUTh, 4TO0
PaCTHTEITBHOCTh MOJIECKA MOXKET ObITh OXapaKTEepPH30BaHa C UCIOIB30BaHUEM
JOTIOJTHUTEIBHBIX 0coOeHHOCTeH. TaKke, CylecTByeT BO3SMOKHOCTD ISl KJIACCOB C
npeoOalaHieM HeIPEBECHOM PaCTUTEILHOCTH MCIIONB30BaTh OCOOCHHOCTH, JAIOIINE
BO3MO>KHOCTh Pa3jinvaTh MPUMECH IEPEBbEB B APYTHUX Kilaccax mokpona (110 15%).

The tree cover categories use the same breakpoints used in LCCS, greater than 65% tree
cover is “closed” and 65% - 15% is called “open”. Note that areas with less than 15% tree
cover in the legend above, unless the dominant vegetation is herbaceous or shrubs the
area would have to be mapped as Bare and Sparse Vegetated.

Jliig kaTeropuil IpeBECHOro MOKPOBA UCKOMIB3YIOT Te Xke npeaensl, uto u LCCS. [pu
3TOM, MTOKPOB OoJiee 65% OTHOCHUTCS K KATETOPUU «COMKHYTHII», a TOKPOB B MpeIenax
65%-15% - x Kareropun «OTKPHITHIIY. ClieTyeT OTMETUTD, YTO, COTIIACHO
BBIIICYTOMSIHY TOH JIET€H/IE, YYaCTKH C IPEBECHBIM MTOKPOBOM, HE TIpeBhImaromum 15%,
OyIyT OTHECEHBI K KaTeropuu Jluwennwviii Pacmumenvrnocmu u Ilokpeimuiii Peoxotl
Pacmumensrhocmpio, €ciiv TOJBKO Tpeo0IIaaroas paCTUTEIBHOCTh HE MPEICTaBlIeHA
TpaBaMH WM KyCTapPHUKOM.



Proposed NELDA Land Cover Legend

Baseline Legendl

Tree Dominated

Needleleaved
Closed®
Evergreen
Open’
Closed
Deciduous
Open
Broadleaved
Closed
Evergreen
Open
Closed
Deciduous
Open
Closed
Mixed
Open
Shrub Dominated
Closed
Broadleaved
Open
Closed
Needleleaved
Open
Closed
Mixed
Open

J

Possible Additional Distinctions

Cover Detail

Mortality (yes/no, if yes what %)

Species

Wetland (yes/no)

Understory Characteristics (Shrubs or Herbaceous >
15%)

Managed Plantation (Tree Farm/Orchard)

Presence of Build up > 15% (yes/no)

Cover Detail

Mortality (yes/no, if yes what %)

Species

Wetland (yes/no)

Leaf Longevity — Deciduous or Evergreen
Tundra (yes/no)

Trees < 15 % and >5% Present/not Present
Managed Plantations (Vineyard, for example)
Tree Regeneration (yes/no)

Presence of Build up > 15% (yes/no)

' The assumption is to use high resolution imagery (20 — 50 meters) and minimum mapping unit 1 — 2

hectares
2 Closed >( > 65) %
* Open (65-15)%



Baseline Legend Possible Additional Distinctions

Herbaceous Dominated

Closed

Open >

Bare Land and Sparse Vegetation

Permanent Snow and Ice

Water

-

Species (grasses, lichens, mosses, etc)
Mortality (yes/no)

Wetland (yes/no)

Tundra (yes/no)

Pasture (yes/no)

Cultivated Lands

Trees or shrubs < 15 % and >5%
Present/not Present

Presence of Build up > 15% (ves/no)

Bare (Vegetation < 5%)
Sparse Vegetated (Vegetation < 15% and > 5%)
Presence of Build up > 15% (yes/no)



Jlerenga Kaptel Pacturenbnoro Ilokposa ais Ilpoexkra
NELDA

4
Hexoonan Jlezenoa™

Jlonosinumenvuovle QOcodverHnocmu

JlpeBeCHBIN MOKPOB

\

XBOHHBIN
.5
CoMKHYTBIN
Beuno3seneHnslii
-6
OTKpBITBIN
CoMKHYTBIN
JIucronanHeii
OTKpBITHIN
InpoxoHcTBEeHHBII
COMKTHYTBIN
BeuHo3seneHslit
OTKpBITHIN
CoMKHYTBIN
JIncromaaHbIi
OTKpBITHIN
CoMKHYTBIN
CMmemaHHbIN
OTKpBITHIN ]

KycTrapHukoBbIii MOKPOB

CoMKHYTBIN
HInpoxoaucTBEHHBbII
OTKpBITBIN

XBOIHBIH
OTkpbiit

CoMKHYTBIN
CMmemanHbIN
OTKpBITHIN Y.

CoMKHYTBIN >

[Tpouent ITokpeiTus

MeTpBblii TOKPOB (a/HET, €ClU Aa, KaKoi %)
[Topoabl

3abo0I104eHHI (1a/HET)

Xapakrtepuctuka [lonnecka (Kycrapauk ninun
Tpassiaucras PactutensHocts > 15%)
[TnanTamuu (IpeBecusie [Tutomuuku/Casbr)
Hanmuue [octpoek > 15% (na/uer)

[Iponent IokpsiTus

MeTpBblii HOKPOB (Aa/HET, €ClU Aa, Kakoil %)

ITopoasr

3a0oi04eHsI (a/HET)

Tun — JIucronagueie nnu Beyno3enensie
Tynnpa (na/uer)

HepeBbs < 15 % u >5% na/mer
[Tnantanuu (Bunorpananuku, HampuMep)
Bozo6HOBNIEHUE IpeBECHBIX MOPOJ (yes/no)
Hannune IToctpoek > 15% (yes/no)

* [IpemmonaraeTcs HCIOIB30BAHIE CHUMKOB BBICOKOTO pasperuerus (20 — 50 METpOB) 1 MHUHHMAaTbHAS

eMHNIIA KapTUpoBaHus | — 2 rekrapa
> CoMKTHYTHI (> 65) %
8 OrkpoiThiit (65-15)%



Hexoonasn Jlecenoa

TpaBsiHo#

CoMKHYTBIN

OTKpBITHIN

JInmeHHbId PacTUTEJIBLHOCTH

Jlonycmumoie /lonoanumenvhrovie

" [HoxkpuiTelii CKYIHOMI
PacTuTe/IbHOCTHIO

CHer n Jlen

Boaa

TIlokazamenu

Buapl (31aku, TUITIAWHUKA, MXH, | T.1T.)
Otnan (ma/Her)

3abo0s04eHsI (1a/HET)

Tynnapa (na/aer)

[TacTOumie (a/Her)

O6pabarteiBaeMbie 3eMIH

Hepesbs nnu Kycrapauku < 15 % u >5%
na/HeT

Hannuue Ioctpoek > 15% (na/uer)

OtcyrcrBue (ITokpos < 5%)
Penxas Pactutensnocts (ITokpoB < 15% u > 5%)
Hanwuue IMoctpoek > 15% (na/ueT)



Class Definitions
Onpeneaenune KiaaccoB

General life form and dominance definitions
OnpenesieHue ;KU3HEHHBIX (POPM U rOCIOACTBA

Trees and shrubs : A condition of height separate trees from shrubs. Plants higher than 5
meters are generally classified as trees. However, a plant with physiognomic aspect of a
tree can be classified as tree even when the height is lower than 5 meters but higher than 3
meters.

Woody plants that are lower than 5 meters and higher than 0.3 m are classified as shrubs.
However, plants with a clear phyniognomic aspect of a shrub can be classified as shrubs
even when the height is higher than 5 meters and lower than 7 (for example Coryllus
spp.).

JlepeBbsi H KyCTPaHUKH: J[epeBbs M KyCTapHUKH Pa3JeIsIoT 1o BeicoTe. PacTeHus
BBICOTOM 00Jiee 5 METPOB OOBIYHO OTHOCST K JIEPEBbAM. Te€M HE MEHeee, pacTCHUE
BBICOTOI MEHEE 5 METpOB, HO OoJiee 3 METPOB, MOKET OBITH OTHECEHO K KJIACCY JIEPEBBEB,
ecJii OHO o0Jj1aziaeT OOIMIMMH XapaKTEpUCTUKAMU JIEPEBA.

JIpeBecHbIE pacTeHHMs, BRICOTa KOTOPBIX MeHee 5 MeTpoB 1 Ooiee 0,3 METPOB, OTHOCAT K
KycTapHuKaMm. HecMOTpst Ha 3TO, paCTeHUs C YETKO BBIPAKEHHBIMU (PH3MOHOMUYECKIMU
XapaKTEPUCTHKaMU KyCTapHUKOB MOTYT OBITh OTHECEHBI K KJIACCY KYCTapHHKOB JIaKe
€CITH TI0 BBICOTE OHU 0oJiee 5 METpOB, HO MEHee 7 MeTpOB (K puMepy, PEICTBUTEIN
Coryllus).

Life form dominance: The dominance of a life form is defined as the life form of the top
canopy layer ranging from trees to shrubs to herbaceous plants. This condition is
considered in conjunction with the “cover” parameter ranging from closed to open
(LCCS). For example, a landscape where the top canopy layer is represented by trees with
canopy cover < 15%, can not be tree dominated, others life form will be dominant.
However, a landscape with a top canopy layer represented by trees with canopy cover >
15% (for example 20%) and a sub layer represented by shrubs with a canopy cover of
40% will still be classified as “Tree Dominated”. The top layer prevails over all the other
existing sub layers. As additional distinctions is then possible to indicate the “Understory
Characteristics”.

I'ocnoacTo xu3HeHHBIX hopMm: [Ipeobanaroniye sxu3HEHHBIE POPMBI — ITO
’KU3HEHHBIC ()OPMBI BEPXHETO SIpyca, MPECTaBICHHbBIC KaK IEPEBbIMU, TaK U
KyCTapHUKaMH{ ¥ TPAaBSHUCTBIMHU PacTCHUSMH. JJaHHOE yCIIOBUE yUUTHIBACTCS B
COBOKYITHOCTH C IapaMETPOM «IIOKPOB» C MOKA3aTEISIMHU OT COMKHYTOTO JI0 OTKPBITOTO
(LCCS). Hanpumep, nanamadT, Te BEpXHHUH SIPYC TPEICTABICH AEPEBBIMH C TIOKPOBOM
<15%, HEe MOKET CUUTAThCS APEBECHBIM, T.K. Ipeolanath OyayT Apyrue KU3HEHHbIC
¢dopmel. B To ke Bpems, manqmadt, rae BEpXHUH IpycC MPEICTABICH ICPEBBSIMHU C
nokpoBoM >15% (ckaxem, 20%) 1 HIXKHUHN SIpYyC IPEICTABIEH KyCTapHUKAMHU C
nokpoBoM B 40%, Bce paBHO OyIeT OTHECEH K Kiaccy «JlpeBecHblit». Bepxuemy sipycy
OT/IaeTCs MPEANOYTEHUE Hall BCEMH IPYTUMH sipycaMu. B kaduecTBe JOMOIHUTENbHBIX
0co0eHHOCTeH 3aTeM MOXHO yka3aTh «IlapameTpsr [Tommeckay.



Baseline Legend
Hexoonasn Jlecenoa

Tree Dominated:

Apesecubiii [Tokpos:
Needleleaved Evergreen Closed. The main layer consists of needleleaved
evergreen closed trees. The crown cover is more than (70-60)%. The height is in
the range of >30 - 3m
XBoiinbiii Beuno3esenbliit CoMKHYTBII. OCHOBHOI SIpyC MIPEICTABICH
COMKHYTBIM JIPEBOCTOEM XBOWHBIX BEUHO3€JIEHBIX OpoJ1. [IporeHT nmokposa
6oxee, yem 60-70%. Broicora B mpenenax ot >30 10 3 MeTpoB.

Needleleaved Evergreen Open. The main layer consists of needleleaved
evergreen woodland. The crown cover is between (70-60) and (20-10)%. The
openness of the vegetation may be further specified. The height is in the range of
>30 - 3m.

XBoiinbiii Beuno3esenblii OTKpbITHIA. OCHOBHOM sIpyC TIPEICTaBIICH
PEIKOJIEChEM XBOMHBIX BEUHO3EIICHBIX MOPOI. [IporieHT mokpoBa KojedaeTcs B
npezaenax (70-60) u (20-10)%. PazpexeHHOCTh paCTUTETLHOCTH MOKET OBIThH
MOJIBETHYTA JAajibHElIIeH rpaganuu. BeicoTa kosnebnercs B mpenenax ot >30 1o 3
METpOB.

Needleleaved Deciduous Closed The main layer consists of needleleaved
deciduous closed trees. The crown cover is more than (70-60)%. The height is in
the range of >30 - 3m.

Xsorinblil JIucronaaubiii ComkHyThIi. OCHOBHOI SIpyC NPEACTABIEH
COMKHYTBIM JIPEBOCTOEM XBOWHBIX JIMCTONAIHBIX 1TOpo. [lmomans mokposa
npesbimaet (70-60)%. Bricora B npeaenax ot >30 1o 3 MeTpoB.

Needleleaved Deciduous Open The main layer consists of needleleaved
deciduous woodland. The crown cover is between (70-60) and (20-10)%. The
openness of the vegetation may be further specified. The height is in the range of
>30 - 3m.

Xsoiinblil JIucronagubiii OTKpeITHIA. OCHOBHOM SpyC NPEACTABICH
peaKoIecheM XBOMHBIX JIMCTOMAIHBIX Topo. [Lnomans nokposa mexay (70-60) u
(20-10)%. Pa3pesxeHHOCTh paCTUTEIILHOCTH MOXET ObITh MTOJIBETHYTa
nanbHeie rpaganuu. Beicota konebnercs B npeaenax ot >30 10 3 MeTpoB.

Broadleaved Evergreen Closed The main layer consists of broadleaved
evergreen closed trees. The crown covers more than (70-60)%. The height is in the
range of >30 - 3m.

IMupoxosmcTBeHHbIi Beunosdenenbiii CoMkHyThINH. OCHOBHOH sIpycC
MPEJICTaBICH COMKHYTBIM JIPEBOCTOEM INPOKOJIMCTBEHHBIX BEUHO3EIICHBIX
nopoa. [Tnomane nokposa npessitiaet (70-60)%. BricoTa B npeaenax ot >30 1o 3
METPOB.



Broadleaved Evergreen OpenThe main layer consists of broadleaved evergreen
woodland. The crown cover is between (70-60) and (20-10)%. The openness of
the vegetation may be further specified. The height is in the range of >30 - 3m.
HIupoxkoaucTBenHblili Beuno3enenblii OTKpbITHIA. OCHOBHOU SIpyC
MIPECTaBIICH PEIKOJIECHEM IITMPOKOIMCTBEHHBIX BEYHO3EICHBIX opoa. [lnomans
nokposa Mexay (70-60) u (20-10)%. Pa3zpekeHHOCTh paCTUTETLHOCTH MOKET
OBITH MOJIBETHYTA JalbHeHel rpaganuu. Beicota B npenenax ot >30 10 3
METpOB.

Broadleaved Deciduous Closed The main layer consists of broadleaved
deciduous closed trees. The crown cover is more than (70-60)%. The height is in
the range of >30 - 3m.

HIupoxkoaucrBennslii JIucronagupiii CoMmkHyTbId. OCHOBHOH fApyC
MNpeaACTaBJICH COMKHYTBIM JPCBOCTOCM MIHNPOKOJIMCTBCHHBIX JIMCTOIMAAHBIX ITIOPO.
[Tnomans nmokposa mpessimaet (70-60)%. BricoTa B npeaenax ot >30 o 3
METPOB.

Broadleaved Deciduous Open The main layer consists of broadleaved deciduous
woodland. The crown cover is between (70-60) and (20-10)%. The openness of
the vegetation may be further specified. The height is in the range of >30 - 3m.
HIupoxkoaucrBennslii JIncronagupiii OTKpbITHIA. OCHOBHOU SIpyC
NPECTaBIICH PEIKOJIECHEM IITMPOKOIMCTBEHHBIX JUCTOMAIHBIX Topo. [1momans
nokposa Mexay (70-60) u (20-10)%. Pa3zpekeHHOCTh paCTUTETLHOCTH MOKET
OBITH MOJIBETHYTA JalbHeHel rpaganuu. Beicota B npenenax ot >30 1o 3
METpPOB.

Mix (not able to be defined according to LCCS)

Areas dominated by trees where neither deciduous (broadleaved or needleleaved)
nor evergreen (broadleaved or neeldeleaved) species represent > 75% of the cover
present.

CMmemanHbIl (He MPeACTABJISACTCH BO3MOKHBIM onpeneauts coriiacHo LCCS)
VYdacTku ¢ mpeodiaiaHueM JepEBhEB, I1e HU JTUCTOMATHbIE (ITHPOKOIMUCTBEHHBIE
WM XBOWHBIC) HM BEYHO3EJICHBIC (IIMPOKOJIUCTBEHHBIC WIIM XBOWHBIC) IOPOJIbI HE
COCTABJISIIOT >75% MMEIOIIErocst MOKPOBa.

Shrub Dominated:
KycrapuukoBbIid

Broadleaved closed The main layer consists of broadleaved thicket. The crown
cover is more than (70-60)%. The height is in the range of 5 - 0.3m.
IIupoxoancTBeHHbII COMKTHYThIN. OCHOBHOM SIpyC MPEJCTABIIEH 3apOCISIMU
HIMPOKOIUCTBEHHBIX NTopo/1. [Tokpos Ooinee (70-60)%. Bricota B npeaenax ot 5 10
0,3 metpa.

Broadleaved open The main layer consists of broadleaved shrubland. The crown

cover is between (70-60) and (20-10)%. The openness of the vegetation may be
further specified. The height is in the range of 5 - 0.3m.
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IMupoxosncTBeHHbI OTKPBITHIH. OCHOBHOM SIpyC IIPEICTaBICH
HIMPOKOJIMCTBEHHBIMU KycTapHuKkamu. [Tokpos Mexay (70-60) u (20-10)%.
OTKpBITOCTh PACTUTEILHOCTH MOXKET OBITh OJBEPTHYTA JAIbHEHIIEH rpaJalii.
Bricora B ipenenax ot 5 go 0,3 meTpos.

Needleleaved closed The main layer consists of needleleaved thicket. The crown
cover is more than (70-60)%. The height is in the range of 5 - 0.3m.

XBOHHBIH COMKHYTBINH. OCHOBHOH SIpyC IIPEICTABJIEH 3apOCIIMU XBOMHBIX
nopoa. IToxpos 6o1ee (70-60)%. BricoTa B npeaenax ot 5 10 0,3 meTpos.

Needleleaved open. The main layer consists of needleleaved shrubland. The
crown cover is between (70-60) and (20-10)%. The openness of the vegetation
may be further specified. The height is in the range of 5 - 0.3m.

XBOHHBIA OTKPBITbINA. OCHOBHOH SIpyC IPEJCTABIIEH KyCTAPHUKAMU XBOMHBIX
nopoa. [Tokpos mexay (70-60) u (20-10)%. OTKPBITOCTH PACTUTEIHHOCTH MOXKET
OBITH MOJIBEPrHYTA JaibHEeIIel rpatanun. Beicota B peaenax ot 5 10 0,3
METpOB.

Mix Areas dominated by shrubs where neither deciduous (broadleaved or
needleleaved) nor evergreen (broadleaved or needleleafead) species represent >
75% of the cover present.

CMemaHHbIi. Y4acTKu ¢ mpeo0iajaHueM KyCTapHUKa, TIe HU JIMCTOMA/IHbIC
(ITMPOKOITMCTBEHHBIC WIIM XBOIHBIC) HU BEUHO3EJICHbIC (IIIMPOKOIMCTBECHHBIC HITH
XBOMHBIE) MMOPOJIBI HE COCTABISET >75% OT UMEIOIIETOCs TOKPOBA.

Herbaceous Dominated
TpaBgHUCTLI

Herbaceous Vegetation Closed The main layer consists of closed herbaceous
vegetation. The crown cover is more than (70-60)%. The height is in the range of 3
- 0.03m but may be further defined into a smaller range.

TpaBsauuctbiii ComkHyTbIi. OCHOBHOI SIpyC NPEACTaBIEH COMKHYTOM
TPaBSIHUCTON pacTUTENbHOCTHIO. [Tokpo Gonee (70-60)%. Bricora xonebnercs B
npezaenax ot 3 10 0,03 MeTpoB, HO MOXKET U Jajiee JEIUTHCS Ha O0JIee MEJIKue
CTpaThl.

Herbaceous Vegetation Open The main layer consists of open herbaceous
vegetation. The crown cover is between (70-60) and (20-10)%. The openness of
the vegetation may be further specified.

TpaBsauucTbiii OTKpBITHIA. OCHOBHOI SIpyC MPEACTaBIEH PEeIKOpaACTyILEH
TPaBSIHUCTON pacTUTENbHOCTHIO. [Tokpos Mexay (70-60) u (20-10)%.
Pa3peskeHHOCTh paCTUTEIILHOCTH MOKET OBITh MTOJIBETHYTA JalIbHEHIICH
rpajanuy.

Bare Land and Sparse Vegetation
Primarily non-vegetated areas containing less than 15% vegetation cover during at least 10
months a year. A further distinction is possible in Bare, for areas with less than 5% of
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vegetation, and Sparse Vegetated for areas with vegetation cover more than 5% and less
than 15%.

JInmennpiii PactureabnocTy win Iokpsithlii Penkoii PacTuTe1bHOCTHIO
[IpeuMy111eCTBEHHO YYaCTKH, JUIIEHHBIE PACTUTEIBHOCTH, C TOKPOBOM MeHee 15% B
tederne 10 u 6onee Mecsies B rofy. JlamHeias rpaganus 10MycTiMa B Kacce
JInmennsIx PacTuTenbHOCTH, 151 yHACTKOB € IOKPOBOM MeHee 5% u B kiacce [1okpbIThix
CkyaHoil PacTUTETBHOCTBIO IS yYAaCTKOB € TIOKpoBOM Ooiee 5% u menee 15%.

Snow and Ice
The land cover consists of perennial snow and ice for a period > 11 months

CHer u Jlen
[TokpoB xapakTepu3yeTcsi HAIMUYMEM CHera U Jibja 6osiee 11 MecsiieB B roy.

Water
The land cover consists of perennial waterbodies where water is present > 11 months, and
is not frosen at least 1 month.

Bona
[TokpoB mpeacTaBiIeH BoJJoOEMaMH ¢ HAJTMYUEM BOJIbI Oosiee 11 mecsiieB B rogy, MpuieM B

He3aMep3IIeM COCTOSIHUM — Oojiee 1 Mecsra.

Possible Additional Distinctions
Jonoanumenvnuvie Ocovennocmu

Cover Detail

The “Open” land cover density class can be further subdived into “Open” (65% - 40%), or
“Very Open” (40% - 15%).

IIpouent ITokpoBa

Knacc miotHocTr okpoBa « OTKPBITHII» MOXKET OBITh Jaliee paszeiieH Ha « OTKPBITHIN
(65-40)% u «Ouenb OTKpbITHI» (40-15)%

Mortality (ves/no)

Significant presence (>50% cover) of standing and downed dead trees (or other dominant
life form - shrubs or herbaceous plants). If yes, you can specify the percentage of dead
plant cover.

Meptsbiii IToxkpos (1a/Her)

Hanuuue 3HaunTensHOT0 Komaectsa (>50% mokpoBa) CyXocTost U Bajieska (WU IPyTuxX
npeobianaromumx GopM — MEpPTBOTO KyCTapHUKA M TPABIHUCTON pacTHTeNbHOCTH). Ecin
«J1a», HEOOXOMMO yKa3aTh MPOIEHT IIOKPOBA MEPTBBIMH PACTCHUSMH.

Species
Dominant species defining the land cover

IHopoabl
[Ipeobnanaroniuii BUI, OMpeaESIONIANA T TOKPOBA

Wetland (ves/no)
Land with water table near/at/above soil surface for enough time to promote wetland or
aquatic processes.
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3ab6o109eHHass MecTHOCTDL (1a/HeET)

3emMiI ¢ YPOBHEM BOJI OKOJIO/HA/BBIIIE YPOBHS TOBEPXHOCTH TIOUBHI B TEUCHUE
JO0CTATOYHO IJIUTCIIBHOI'O Hepnoz[a, YTO CO31a€T yCJIOBI/IH JJIA HOILIIep)KaHI/ISI 60.HOTHBIX
WJTU BOJIHBIX TIPOIIECCOB.

Understory Characteristics

Presence of a sub layer (shrubs or herbaceous) with cover > 15%

ITapametpsl Ilomiecka

Hanuune BropocTeneHHoro sipyca (IpeacTaBICHHOTO KyCTapHUKOM JHOO0 TPaBSIHUCTON
PacTUTEIBHOCTHIO) C TOKPOBOM >15%.

Managed (Plantation/Tree Farm/Orchard)

Areas where the natural vegetation has been removed or modified and replaced by other
types of vegetative cover of anthropogenic origin.

IaanTanuu/Jlecubie ITuTtoMmuuku/Caabl

VYdacTKy, I/ie €CTeCTBEHHASI PACTUTEIHLHOCTh OblJIa U3bsATA MM BUJOU3MEHEHA U
3aMCHCHA Ha JAPYTHUC TUIILI paCTUTCIILHOI'O MOKPOBA aHTPOIIOICHHOI'O IMPOUCXOKICHHA.

Tundra (ves/no)

Conditions characteristic of tundra
Tynapa (1a/Her)

VYcnoBusi, XapakTepHbIE I TyHAPHI.

Pasture (ves/no)

Herbaceous vegetation accounts for 75-100% of the cover. Include areas planted for
livestock grazing or the production of seed or hay crop. Woody species can be present
(<15 % cover).

IHacTOuuie (na/Her)

TpaBsiHucTast pacTUTEIBHOCTH cocTanisieT 75-100%. HeoOXoauMo yuuThIBaTh TUIOMIA/IH,
3aCaXCHHBIC IO/ BhINIaC CKOTa, AJIA IPOU3BOJACTBO CEMAH, UJIU C LICJIBIO BhIpalllMBAHUS
ceHa. JlomyckaeTcs mpuMech IpeBecHbIX BUIOB (< 15% mokpoBa).

Cultivated Lands

Peak herbaceous vegetation accounts for 75-100% of the cover; can be less if the image is
taken early in vegetation season. Areas used for the production of graminoid (wheat,
barely, oats, and rice) and non-graminoids (corn, soybeans, vegetables) to be specified if
possible.

OoOpabarTbiBaembie 3emin

Ce30HHBINM MaKCUMYM TPaBSIHUCTON paCTUTEIBHOCTH cOOTBETCTBYET 75-100% rutomanmy,
HO MOJKET OBITh MEHBIIIE, €CJI CHUMOK OB C/IeJIaH B Havyalle BETETAlMOHHOTO MTEPHO/IA.
ITo BO3MOKHOCTH, HEOOXOAUMO Pa3AEATh IUIOIIAH, UCTIOIb30BaHHBIC 1101
MIPOU3BOICTBO 3J1aKOBBIX (IIIIEHUIIA, TYMEHB, OBEC M PUC) U HE3NAKOBBIX (KyKypy3a?,
COeBbIC 00OBI U OBOIIIHN).

Tree Regeneration

Areas with presence of young tree vegetation in a transition phase. The height of the
vegetation is lower than 5 meters.

Bo0300HOBJIeHHE IPEBECHBIX MOPOJI
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Y4acTKu, MOKPBIThIE MOJIOJION JPEeBECHON pacTUTEIBHOCTHIO B IepeXxoaHoi (ase. BricoTa
PACTUTEIBHOCTU HE MPEBBIIIAET 5 METPOB.

Presence of Build up (Urban Areas)

The land cover consists of built up areas where buildings or man-made structures cover
more than 15% of the area.

Hauuume IlocTpoek (I'opoaa)

HazemHublil TOKpOB MpeACTaBICH MOCTPOUKAMH, € TIOMIAAb 3JaHUN U CO3JJaHHBIX
YeIIOBEKOM COOpYKEeHHI cocTaBisieT 6onee 15% oT obmel riomanu.
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