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GLOBAL OBSERVATION OF FOREST
AND LAND COVER DYNAMICS
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Regional GOFC-GOLD workshop

Detection And Validation
of Land-cover Change

KaprupoBanue U Bajauganus U3MCHCHUH B
PACTUTEJbHOM MOKPOBE

December 15-16, IKIl, Moscow, Russia
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Workshop Objectives

Review land-cover mapping activities:
— At global/continental scale (moderate resolution)

— At regiona
Discuss ap

/local scale (higher resolution)
proaches to using high resolution

maps to va
— Generally

idate moderate resolution products
and within NELDA project

Discuss legends, methods, and work plans for
NELDA test sites (Open meeting of NELDA team)

Plan future

2/2/2007

activities for NERIN network
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List of abbreviations

e GOFC-GOLD

— Global Observations of Forest Cover — Global
Observations of Land Dynamics

e NERIN

— Northern Eurasia Regional Information
Network

e NELDA
— Northern Eurasia Land Dynamics Analysis
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Workshop Agenda

« November 15 (pm):
— Speakers:
« Krankina, Baccini, Kharuk, Maslov, Vandysheva, Zalogin, Polischuk
— Coffee break
— Discussion (20 min)

 November 16 (am)

— Speakers
» Bartalev, Combal, Elsakov, Muratova, Krankina

— Coffee break

— Discussion (1 hour) — topics to be finalized
« NELDA map legend / Jlerenna kaprsl mrst npoeckta NELDA

« Change detection methods at test sites / MeToap! onpeeacHus
U3MCHEHUU B paCTUTCIBbHOM ITOKPOBC HA TCCTOBBLIX YH4AaCTKaAX
« Future workshop plans for NELDA and NERIN / ITnausr Oymynmx
cemunapos 1o npoekTy NELDA u cetn NERIN
2/2/2007 Olga N. Krankina, OSU



Organizational Detalls

e Speakers please stay on time

e Questions and discussions — active
participation strongly encouraged

e Cell phones
e Translation
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A coordinated program of space-based and on-the-ground forest
and land cover observations for global monitoring of terrestrial
resources and the study of global change.

— KoopauHupoBaHHasa nporpamMmma KOCMUYECKUX N Ha3EMHbIX
HaONOAEHWI 3@ NECHBIM U MPOYUM pacTUTENbHbIM MOKPOBOM C
Lienbto rnobanbHOro MOHUTOPUHTA HAa3EeMHbIX PECYPCOB U
nccneaoBaHus rnobanbHbIX N3MEHEHUN

Two implementation teams
— Land Cover Characteristics and Change
— Fire Monitoring and Mapping.
Regional networks — NERIN is one of 6 or 7
The GOFC-GOLD Project Office Is located in Canada and is

hosted by Canadian Forest Service and the Canadian Space
Agency.
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Northern Eurasia Regional
Information Network

The goal: to promote and coordinate the production and provision of Earth System
observations for a wide range of user communities in the region and to the
global Earth Science community.

3agava; nmoaaepkka M KOopAuHaIMs cOopa U pacOpOCTpaHEHUs HAOIIOICHUH 3a
MIOBEPXHOCTHIO 3€MJIM UIS IIIMPOKOro Kpyra Ioiab30BaTeficii B peTMOHEe U I
CIEUAJIMCTOB NOTJIO0ATLHBIM U3MEHEHUSIM

Thematic components - Land-cover and Fire

Tematnueckre KOMIOHEHTHI — PacTUTENIBHBIN TTOKPOB U [10kapsl
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What is NERIN?
Uto Takoe NERIN?

* Network of people (CeTb crneunanncToB)
* Network of institutions (CeTb opraHmsauyuin)
* Network of projects (CeTb npoeKkToB)

* Network of points of contact (CeTb Touek
KOHTaKTa)

 http://www.fao.org/gtos/gofc-gold/index.html
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Workshops
(or how we got ourselves organized)

Global Observation of Forest Cover (GOFC) Boreal Forest
Workshop (Novosibirsk, Russia, August 2000)

Regional workshop for Western Russia-Fennoscandia region (St.
Petersburg, Russia, June 2001)

Northern Eurasia Earth Science Partnership Initiative (NEESPI)
workshops (Suzdal’, April 2003; Yalta, September 2003)

“Observational Data in Support of NEESPI”, St. Petersburg, Feb.
23-26, 2004

“Observations of land cover and needs of research projects Iin
Northern Eurasia”, June 18-19, 2005, St. Petersburg, Russia

“NELDA project” July 8, 2006, Tomsk, Russia

“Detection and Validation of Land-cover Change”, December 15-
16, 2006, IKI, Moscow, Russia

? Syktyvkar?

2/2/2007 Olga N. Krankina, OSU 11
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Bringing Scientific Data to Light

Make NERIN community aware of available data resources

180 data sets

http://wwwdata.forestry.oregonstate.edu/MDEDIT/index.aspx
http://nerin.scert.ru
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METADATA by Science Theme

Other Biogeochemical Cycles 26
Human Dimensions 03
Wetland/Other Aquatic Systems 33 I
Coastal Zone 20 :
Cold Land Processes 28
Grassland/Agricultura Ecosystems | 40 . -
Energy/Water Cycles 82
Tundra Ecosystems 28 : :
Carbon Dynamics 54 ,
Land Use/Cover . : , , 01

Forest Ecosystems ':]7
| | | | |

0 20 40 60 80 100
Number of METADATA Entries
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METADATA by Region

West Sberia
Europe-Urals
East Sberia

M oldova, Ukraine, Belarus
Far East

K azak hstan, Centra Asia
Fennoscandia, Baltic Republics
China, M ongolia

East Europe

Caucasus

0 10 20 30 40 50 60

Number of METADATA Entries
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(Northern Eurasia Landcover Dynamics Analysis)
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& WHAT?

e Develop a system for monitoring and validating the
distribution and change in land cover across Northern
Eurasia (PaspaboTaTtb CUCTEMY MOHUTOPUHIA U
Banuaaunum KapT pacTUTENIbHOro NOKpoBa N ero
N3MeHeHUN)

& WHY?

e All maps are lies, some lie more than others
(Bce kapTbl NryTt, ogHn — 6bonblue, Apyrme — MeHbLLE)

« Which maps work better for specific applications? (Kakue
KapTbl Ny4vlle NPUMEHATb ANA KOHKPETHbIX 3a4a4?)

 Itis possible to make a better map for Northern Eurasia

(ECTb BO3MOXXHOCTbL yNny4ywmnTb KapTbl ana CesepHoun
EBpasun)

2/2/2007 Olga N. Krankina, OSU 18



Agreement among land cover
products

i oipa :
o

# of different o ote
classes A 4 ¥ -
1 %
=F e - S
3 o
M 4

Describes number of different classes for each pixel in GLC2000, MODIS, IGBP-DIS, UMD based on a
generalized legend (Image credit: M. Herold & C. Schmullius, GOFC-GOLD Land Cover Implementation
Team Project Office)
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0 Water

1 Evergreen Needleleaf Forest
2 Evergreen Broadleaf Forest

3 Deciduous Needleleaf Forest
4 Deciduous Broadleaf Forest

5 Mixed Forests

6 Closed Shrublands

7 Open Shrublands

8 Woody Savannas

9 Savannas

10 Grasslands

11 Permanent Wetlands

12 Croplands

13 Urban and Built-Up

14 Cropland/Natural Vegetation Mosa
15 Snow and Ice

16 Barren or Sparsely Vegetated

MODIS 2001 Land Cover Map

Image credit: Curtis Woodcock, BU

Olga N. Krankina, OSU
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‘igure 1. Main areas of deforestation and foregtat#ation ovr the last twenty years (1980-2000)
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Millenium ecosystem
assessment

 Millenium Ecosystem Assessment carried out a
first cut analysis of global land cover change.

— A Synthesis of Rapid Land-Cover Change Information
for the 1981-2000 period.

— E. Lepers, E. F. Lambin, A. C. Janetos, R. DeFFkes
Achard, N. Ramankutty and R. J. Scholes

2/2/2007 Olga N. Krankina, OSU 22



& The Team

- US

Oregon State University - Olga N. Krankina

NASA Goddard Space Flight Center — Jeff Masek and Jeff Morisette
Boston University - Mark Friedl and Curtis Woodcock

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

 Eurasia

2/2/2007

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
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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

e 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

2/2/2007 Olga N. Krankina, OSU 24



The Land Cq_ve:r of Northern Eurasia for the Year 2000

Location of NELDA test sites (Map was created at EC JRC as part of GLC 2000
project, Bartalev et al. 2003)

2/2/2007
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Unmapped



Landsat imagery (path 185 row 19)

used in change detection

13 July 1994
Each stack of
Images included 25 May 1987
3-4 dates
(or layers)
2/212007 21 May 1978






-

‘iu 3 IRAT T
g e

lf ':'Fh o

FR

Burnt forest — 25 million ha

,‘*.-:.“'F- % ‘ﬁ:;x .-

R

A bt et ot e —

|

!

i

|

4

|
Ve

F

T

i W A

gy B e
ful._n e lﬁll. i s ==

" -

2/2/2007




Example: Biscuit Fire Extent and Recovery, Oregon 2002

MODIS Enhanced Vegetation Index (EVI) Product
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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%

2/2/2007 2003 FOgYN. Krankina, OSU 2005 2006 X
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Example: MODIS VCF
Treecover, Brazilian Amazon

Interannual changes from
2000-2002 correspond to recent
Forest clearing

Tree cover
0%

o0% M

+ 3 ‘t-
s .
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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.

2/2/2007 Olga N. Krankina, OSU 36



Expected results

& 15 test sites — samples of land cover
change histories

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

& New regional land-cover map

2/2/2007 Olga N. Krankina, OSU S
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New NELDA sites

& 20 additional sites proposed

& Cover additional vegetation types and
regions within Northern Eurasia

& Searching for funding to support
additional sites

2/2/2007 Olga N. Krankina, OSU

12,



NELDA contributes to broader
regional and global programs

& NEESPI

& GOFC-GOLD
» NERIN

- Land Product Validation (http://Ipvs.gsfc.nasa.gov/)

& SIRS
« Siberian Integrated Regional Study

& Works In parallel with other continental-scale
and global efforts (NACP)

2/2/2007 Olga N. Krankina, OSU 40



