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& WHAT?

e Develop a system for monitoring and validating the
distribution and change In land cover across Northern
Eurasia (PaspaboTtatb cMCTEMY MOHUTOPUHTIa U
BanugauMn Kapt pacTUTesSibHOro NokpoBsa 1 ero
N3MeHEHNN)

& WHY?
e All maps are lies, some lie more than others
(Bce kapTbl NryT, oaHu — bonbLie, Apyrue — MeHbLLUe)

« Which maps work better for specific applications? (Kakune
KapTbl Nyylle NpUMeEHATb AN KOHKPETHbIX 3aaay?)

 Itis possible to make a better map for Northern Eurasia

(ECTb BO3MOXXHOCTb 419 CO34aHMA NyYLlInX KapT ans
CeBepHon EBpasun)
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0 Water

1 Evergreen Needleleal Forest

2 Evergreen Broadleaf Forest

3 Deciduous Needleleaf Forest
4 Deciduous Broadleal Forest

5 Mixed Forests

& Closed Shrublands

7 Open Shrublands

8 Woody Savannas

9 Savannas

10 Grasslands

11 Permanent Wetlands

12 Croplands

13 Urban and Built-Up

14 Cropland/Matural Vegetation Moza
15 Snow and lce

16 Barren or Sparsely Vegetated

MODIS 2001 Land Cover Map

Image credit: Curtis qudcdck, BU
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__| Current forest cover
B e gain of forest

Souca: Millennium ECosystomn Assessmaen

Areas undergoing high rates of land cover change between 1980 and 2000
(Millenium Ecosystem Assessment, 2005).
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NASA Goddard Space Flight Center — Jeff Masek and Jeff Morisette
Boston University - Mark Friedl and Curtis Woodcock

University of Maryland - Ivan Csiszar, Guoging Sun, and Tatiana Loboda
USDA FS Pacific Northwest Research Station — Warren Cohen

e Eurasia
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Space Research Institute, Russian Academy of Sciences, Moscow — Eugeny Lupian,
Sergey Bartalev, Dmitry Ershov

Center for Information Technologies Development, Moscow — Alexander Maslov and
Natalia Vandysheva

Institute of Monitoring of Climatic and Ecological Systems, Tomsk — Evgeny Gordov
V.N. Sukachev Institute of Forest, Krasnoyarsk — Slava Kharuk

Institute of Biology, Komi Scientific Center, Syktyvkar — Vladimir Elsakov

Institute of Sustainable Development of Ukraine, Kiev — Mykola Zalogin




Approach

&# Combine remote sensing data (Landsat, MODIS) and
local knowledge of land-cover conditions and change
to validate and improve land cover / land-cover
change products for Northern Eurasia

» establish a set of test sites for land cover / change analysis

* use these sites to validate global and regional land cover /
change products

» develop methods for continental mapping of vegetation
disturbance

e produce a new, updated land cover map for Northern
Eurasia based on MODIS data

7/17/2006 OlgaN. Krankina, OSU



The Land Cover of Northern Eurasia for the Year 2000

e

Location of NELDA test sites (Map was created at EC JRC as part of GLC 2000

project, Bartalev et al. 2003)
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MODIS MOD43B4 subset (h19v02
Julian Day 145; Collection 4
Spatial Resolution: 1 km; Projectio

Reference Peatlands:

mined




Landsat imagery (path 185 row 19)

used in change detection

13 July 1994
Each stack of
images included 25 My 1957
3-4 dates
(or layers)
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Disturbance Index Transformation

“Disturbance Index”

Transformation

Brightness —
(Greenness + Wetness) =
Disturbance Index

3 Band
Tasseled Cap higher brightness reflectance value,

Recently disturbed forests exhibit a

while greenness and wetness are

Image typically lower.

Standardized with reference to
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Classification of disturbed sites by time intervals

Cut 1994-2001

B no change
O cut 1987-1994

W cut 1994-2001 | |
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Timber harvest
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NELDA Objective: Continental Forest Disturbance Maps

Several global MODIS products relate directly to ecosystem disturbance:

- Vegetation Continuous Fields (VCF) % Treecover/Herbaceous/Bare

- EVI / NDVI Vegetation Indices

- Active Fires, Burned Area
How can we use interannual records of these indicators to identify disturbance
location, type, timing, and severity?

EVI  VCF Treecover Active Fires
1.0 80% High
0.0 0% Low

7117/2006 2003 2004V asek, GSFC 2005 2006



Example: MODIS VCF
Treecover, Brazilian Amazon

Interannual changes from
2000-2002 correspond to recent
Forest clearing

Tree cover
0%

100%
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Courtesy Matt Hansen, SDSU
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Example: Biscuit Fire Extent and Recovery, Oregon 2002

MODIS Enhanced Vegetation Index (EVI) Product
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Approach to Mapping Northern Eurasian Disturbance

1. Use NELDA test sites as high-resolution “truth” for typical forest
disturbances in Northern Eurasia (fire, harvest/logging, insect damage,
pollution damage)

2. Develop time series metrics for assessing probability of rapid changes in
forest structure
- Canopy leaf area (MODIS LAI, EVI product)
- Canopy shadow fraction (MODIS SWIR reflectance)
- Fractional tree cover (MODIS VCF product)
- Fire activity (MODIS Active fire product)

3. Merge these indicators using a “fuzzy” or “voting” method to determine

timing, type, and extent for forest disturbance at a regional (1-10km)
scale.

7/17/2006 J. Masek, GSFC



Development of a New Land Cover Map
of Northern Eurasia Using MODIS

& Objective:

« Use MODIS data in association with training site
data to create a map circa ~2005

& Approach
* Modify MOD12 algorithm for regional processing
* Refine & augment MODIS site database
* Use LCCS classification system
« Validate using network of test sites

7/17/2006 Mark Friedl & Curtis Woodcock, BU



Training Site Development

& Live Database ~ 2300 sites globally
* Northern Eurasia: ~200 sites
& Will refine and augment in support of LCCS
« w/help from Russian collaborators (distinct from test sites)




MODIS Land Cover Processing Chain

Extract Exemplars From
Training Site Database

& MODIS Data:
 Temporal and spectral information

o 32-day composites

¢« 500 m Estimate Classification
& Inputs
« Surface Reflectance (NBAR)
* View-angle corrected surface Apply Classification
reflectance to Northern Eurasia

7 land bands

& Enhanced Vegetation Index (EVI) -
» Computed from NBARS / Post-Processing via

& Annual Metrics Priors & Bayes Rule

* Min, max, mean for each band, plus

EVI
New Map

7/17/2006 Mark Friedle & Curtis Woodcock,
BU



Expected results

& 15 test sites

# MODIS-derived disturbance/ land-cover
change map for Northern Eurasia for
the period 2000-2006

# New regional land-cover map

& Strengthen the user community and
serve as basis for future projects

7/17/2006 OlgaN. Krankina, OSU
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Prospective new NELDA sites

# 14 additional sites proposed

& Cover additional vegetation types and
regions within Northern Eurasia

7/17/2006 OlgaN. Krankina, OSU



NELDA contributes to broader
regional and global programs

S NEESPI
& GOFC-GOLD

 NERIN (Northern Eurasia Regional Information Network)

7/17/2006 OlgaN. Krankina, OSU



Regional NERIN workshop

NELDA Project:
Validation of Land Cover Maps and
Future Expansion of Test Site Network

(FTlboekm NELDA: Banudauyus kapm
pacmumersibHO20 oKpoea U pacuupeHue
cemu mecmosbiX y4acmkos)

July 8, 2006, Tomsk, Russia
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AND LAND COVER DYNAMICS
Horme > Regional Networks > NERIN

NERIN - Permomamuaa udopmarpromman Cets mo CepepHoil
Fepazmm

English: http: /e fao orgéotos/gofc-goldie
BAHHOMD CalTa Ha aHMMWACKOM AZEIKE)

FERIM htrnl (opuruHan

CeeepHan Eepasua - kpynHeRWWR
MACCHE CYLUM, PachoNoKeHHbI BHe
TPOMKMKOE, W 0BNaaakLWw Kl camemn
BONbLWIMMUY 2ANACAMY ORTaHUYECKOTD
YrNepoaa, @ TAIOKE ABNAKILLKACA
0BNACTEH AKTHEHOMD H3MEHEHHA
FEMAEN0ALI 0BAHMA. [aHHEIA pErkoH -
OfMH M3 OCHOBHBIX HCTOMHHKOE
HEOMPELENEHHOCTH BO MHOMHX
KpynHOMacLUTabHE X LeHKaX, BKNIOYEA
OLUEHKH NOBERXHOCTH 3EMIM, 33NAC0E W
NOTOKOE YrNEpoga.

DcHoeHada uene MERIM - ato
CORERCTEME W KOOPAHHALMA NPOESSEHHA
M NOCTAEKH LUMPOKOMY KRYTY
nonb3oeaTened B CesepHod Eepazuu
HabnrneHWd 2a CucTemol 3emna.
MERIM Talcke coTpygHMYaeT ©
ArEHTCTEAMM N0 ZEMNE- W
NEConoNez0EaHMI ANA oBecnedeHua
HENPEPEIEHBIY BHICOKOKAYECTEEHHEIX
HaBNHOAEHWA BNA NPaKTHYECKH)
NPMADKEHMA W YNPAENEHKMA.

Zete MERIM TecHo ceAzaHa © MHMUWaTHEOA [apTHERCTES NO HAykam O
3emne & CesepHol Eepazvn (MEESPD, koTopaa AENASTCA MeX yHApoRHOR
PETMOHANEHOA NPOrPaMIMOR HAYYHEIX HECNefoBaHMA B 0BNacTH Hayk 0
Zemne.

MERIMN aenAeTcA HediopManEHOR CETEH YYEHEX W ARYTMY CNELUMANMCTOE, 3
TAKKE HAYYHBIX YYPEXAEHMA, CETER M NPOEKTOR, paboTakLMy No TEMATHKE
GOFC-GOLD v NEESPI

Ha calTe pasMelleHbl OTYETE M APYTHE MATERHANE © CemuHapoe NERIM,

nposederdex B 2001, 2004 w 2005 {oT4eT W konuM Aoknanoe) rogax. Hoewd
CeTeBOA NpoekT | % nnaHupyeTca Havate B 2006 rogy; cemuHap no

B HacToAwee epema NERIN cofupaeT MHhopMaLMi 0 COABPMEHMM,
KAUBCTEE, COCTOAHMM M JpYIMY XapaKkTepMCTHEAY 0CTyNHEX Habopoe

D aHHEIK, HeoBxogumEx NA NOALERHKKH HOBLX MCCNRA0EaHMA B CepepHOi
Eepazui. JocTyneH nouck noe Haze MeTafaHHbIX. TAKKE NPMBETCTEYETCA
nononHeHe 3Toi Basel. MCTOMHMKK b aHHBIX AMCTAHUMOHHEE HabnooeHui no
CeeepHol EBpasuu MOxHO HalTH B cobiNKax W katanorax GOFC-GOLD.

KontaktHaa u gononHutensHaa nHpopuauna



Morthers Eurasia Reglonal Information Network



