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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
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activities for NERIN network
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List of abbreviations
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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
e Bartalev, Combal, Elsakov, Muratova, Krankina
— Coffee break
— Discussion (1 hour) — topics to be finalized
- NELDA map legend / NELDA
- Change detection methods at test sites / M

- Future workshop plans for NELDA and NERIN /
NELDA NERIN
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Organizational Detalls
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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.

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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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.

Thematic components - Land-cover and Fire
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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?
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Bringing Scientific Data to Light




METADATA by Science Theme

Other Biogeochemical Cycles 26
Human Dimensions 63
We tland/Other Aquatic Systems 33 I
Coastal Zone 20 :
Cold Land Processes 28
Grassland/Agricultural Ecosystems | | 40 . -
Energy/Water Cycles 82
Tundra Ecosystems 28 : :
Carbon Dynamics 54 .
Land Use/Cover . , : : 01

Forest Ecosystems -:77
| | T I i

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

West Siberia
Europe-Urals E
East Siberia 51
Moldova, Ukraine, Belarus

Far East

Kazakhstan, Central Asia
Fennoscandia, Baltic Republics
China, Mongolia

East Europe

Caucasus

0 10 20 30 40 50
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 (
)
& WHY?
« All maps are lies, some lie more than others
( J oy J L )
« Which maps work better for specific applications? (Ka

?)
 Itis possible to make a better map for Northern Eurasia

( |
)
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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
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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
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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
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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)
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Each stack of
Images included
3-4 dates
(or layers)
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Fire
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Burnt forest — 25 million ha
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Example: Biscuit Fire Extent and Recovery, Oregon 2 002

MODIS Enhanced Vegetation Index (EVI) Product
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NELDA Objective: Continental Forest Disturbance Ma  ps

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%
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Timber harvest
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Example: MODIS VCF
Treecover, Brazilian Amazon

Interannual changes from
2000-2002 correspond to recent
Forest clearing

Tree cover

— 090

. 100%
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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
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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
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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)
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