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Project on reporting and assessment of
forest damage and disturbance in the ECE region

Objective
Improve knowledge, methodology and reporting capacity on forest damage and

disturbance in the UNECE region

Project team
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Michael Kohl, University of Hamburg
Guy Robertson, USDA Forest Service
Roman Michalak, UNECE

Stefanie Linser, BOKU Vienna

Markus Melin, LUKE Finland

Frank Koch, USDA Forest Service
Andrzej Talarczyk, Forest and Natural
Resources Research Centre / Taxus IT
Bastian Stahl

Talha Sadiqg, Canadian Forest Service

'UNECE \QO Food and Agriculture Organization

&f of the United Nations

Implemented and supported by

Authors team and Joint ECE/FAO
Forestry and Timber Section
UNECE/FAOQO Team of Specialists on
Monitoring Sustainable Forest
Management

Austria, Canada, Finland, Germany,
and the United States of America

Experts of the UNECE region



Scope

Conceptual foundations for forest damage/disturbance reporting in the
UNECE, Guy Robertson, Stefanie Linser, Roman Michalak

Forest damage/disturbance reporting in the UNECE-region, Michael Kohl,
Stefanie Linser

Survey on assessment methods applied at the national level, Stefanie Linser,
Michael Kohl, Bastian Stahl

FRA reporting on forest damage/disturbance — status, shortcomings, and
way forward, Markus Melin

Interpreting forest damage/disturbance data, Guy Robertson, Stefanie Linser,
Michael K6hl, Roman Michalak, Andrzej Talarczyk

Innovative tools in line with methodologies for regionally consistent forest
damage/disturbance assessment, Frank Koch, Andrzej Talarczyk
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Conceptual foundations for forest disturbance
and damage reporting in the UNECE region

- WHY do we measure forest d/d?
¢ targeted management responses

- obtain information on values lost (goods, services, non-material
values)

* increase scientific knowledge
- broadscale change detection (from field to global level reporting)
* environmental accounting

- WHAT i1s measured?

- tree mortality/cover, tree damage/defoliation, damage to other
ecosystem components (e.g., soil), pathogens, socioeconomic
variables, geophysical variables (e.g. soil moisture and temperature)

- HOW is d/d measured?

- ground-based observation, plot-based sampling, remote sensing
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Conceptual foundations for forest disturbance
and damage reporting in the UNECE region

- “Disturbance” and "damage” are often used interchangeably,

but disturbance is valued neutral; damage relates to negative impacts
to human values

Data sampling Information . Interpretation
(“raw” data) (processed and aggregated) (translated into values)

Y

Disturbance
Forest Conditions Aggregate measures of tree mortality,

- : , ) Damage
Stocking, species com rowth rowth retardation, species com .
8, Spe P& © o f—» B P Spece P » Impactof disturbance to human
mortality, foliage, area of burn, change, presence of invasives, areal .
values (monetary of socio-cultural)
etc. measures of effect, loss of structures,
Y etc.

Policy and Management

Concerns
(May inform data sampling of forest
conditions)

i~

Disaster - great damage overwhelming available local resources for response
Forest damage/disturbance # Forest health/vitality
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Survey on assessment methods applied
at the national level

* 50 Survey questions elaborated by the ToS/FTS on d/d monitoring
at national level and on information beyond what is so far reported to FRA

« Sent in 2021 to all 56 UNECE NCs, 39 responses covering 98% of UNECE
forest area

 Current level of detail deemed insufficient, more detail of the
specific d/d causes

* If more than one cause of d/d then distinguish between primary, secondary
and subsequent causes

« Ranking acc. to severity of d/d regarding tree vitality
* Other reporting attributes used:

- volume of growing stock affected
- market value affected
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Survey on assessment methods applied
at the national level

General specification

(Max.) number of damages per observation unit
Ranking

Threshalds

Time of ocourrence

Disturbance or damage

v

Observation unit

!

Area

Terrain

Forest stand

Soil

Tree

Standing dead

—» Cause of death
= Mortality year
— Decay

=3 Rough cull

=3 Standing living

—3 Damaging agent
biatic
abiotic
onthropogenic

— Damage location
= Extent of damage
= Time of occurrence

Regeneration

Damaging agent
Frequency
Intensity

Food and Agriculture Organization
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Insects
Othey | >Diseases
101
Fire Wildlife
Other biotic ' Domestic animals
Storm | Forest operations

Other human

Stand-wise
inventory

Insects
Others 5 7Diseases
4

Fire L Wildlife

Other biotic % ' Domestic animals

Storm | Forest operations

Other human

Managerial
records

Insects
Otheg"g 1 Diseases

Sum of damage 1 | Wildlife

Fire ! "‘— Domestic animals

Other biotic™ “Forest operations

Storm Other human

Dedicated
monitoring of damage

\:'\&9([5
Diseases

_5 L | Wildlife

Other;

Firefp

Other biotic* ‘Domestic animals

Storm ~Forest operations
Other human

Damage
questionnaire

Other, Diseases
Fire 1 Wildlife
Other biotic | Domestic animals
Storm Forest operations
Other human

Damage agent
mitigation survey/ reports

Insects
Otheg™ ¢ ~Diseases
4 /
Fire _‘w wildlife
Other biotic y "/ Domestic animals
Storm® “Forest operations

Other human



Forest damage reporting in the ECE-region

National forest damage reporting is diverse

- Different reporting to: Central Asia and Caucasus Forest
Assessments, Montreal Process, Forest Europe
(SoEF), Global (FRA)

- Different data collection systems and sampling designs

- Different applied methodologies: e.g., area related data
(ha) vs. tree related data (m3)

- Different forest d/d accounting: current vs. accumulated
damage

- Different national reporting focuses
and monitored causes of d/d
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FRA reporting on forest damage/disturbance

- Most of UNECE countries reported d/d data to Global FRA
(49 of the 56).

 Out of 89 million ha of forest affected by fire in 2015,
11 million ha were damaged in the UNECE region.

Most of other global forest damage (40 million ha)
was reported by the UNECE region (33 million ha).

- Temporal resolution of national datasets varies

National thresholds vary from FRA thresholds
- Different in level of detall
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Other data sources, e.g.:

.

.

Innovative tools

Land use /land cover
Topographic data
High-resolution
imagery

Lidar data

Radar data
ERAS5-Land climate
variables

EFFIS

FORWIND
DEFID2

Remote
sensing
data time
series

LR LR

Methods & tools;

» Trajectory-based
spectral analyses

= Multiple bands,
indices, metrics

* Machine learning /
deep learning models

+ Cloud computing

_____
s

Locations (pixels) without
damage/disturbance

Tesl o+ Slow change vs. fast change

___________________

[ Al land cover I Ground truth data fr_om_ NFls
and/or other monitoring
l programmes (plots or
e T . SUMMArized by survey units)
t - Forest masking ,--':

-

- -
e ———— o

e
——

___ Damage/disturbance mapping _

e —————

—1

~— ——a |
“High-severity”  ‘Lowseverity” (not
(captured by RS} captured by RS)

+
Maps of locations (pixels) with
damage/disturbance (annual)

Damage/disturbance lype classification (optional)
»

 Stand-replacing vs. non-stand-replacing

e e e R
___________

Causal altribution 2

——— -
———— —

.........

v [ Fire M Wind/storm damage H Bark beetles ] Cther insects ]
Harvest (masked) A
{ Drought ][ Flooding } [ Pathogens [ Invasive plants ]
"

[ Other abiotic? ]
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Conclusions

No dedicated reporting activity covering the entire UNECE-region.

Consider the following principles for d/d reporting

« Identify and promote best practices and promising technical
Innovations

« Foster communication between countries and international forest
experts

*  Build on existing reporting processes, notably FRA and C&l processes.

« Commit to an incremental process of continuous improvement focused
on key variables, specific problem areas, or promising innovations

« Support coordination in the development of international and national
reporting systems
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Conclusions — General Aspects

« Concept on damage/ disturbance
reporting on damages/disturbance as a compromise
* Periodicity
adjust reporting periods (FRA: provision for annual reporting)
* Thresholds
use country specific thresholds; provide natl. criteria applied
* Double counting
distinguish between primary damage and consequential damage/

disturbance according to national approach
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Conclusions — General Aspects

« Completeness vs. Specificity
e.g. Insects, certain weather events in more detail
« Harmonization
Continue harmonization efforts
International Data Providers
« Time allocation of damages
Establish a uniform nomenclature for the temporal allocation of the
damage/ disturbances
- Data integration

Integrate auxilliary data
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Conclusions — General Aspects

Additional attributes to be considered

Volume of growing stock affected

Salvage timber (volume and value) accrued
Market value affected

Forest age of the affected area

Attributes related to terrain

Damage/ disturbance of forest soils
Damage/ disturbance of regeneration
Status of wood decay in dead trees

Damage/ disturbance caused by invasive species
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Improvement of international reporting:
Interpretation method

(i.e. information about spatial
and temporal changes and their
directions)

Interpretation of
data on forest
damage and
disturbance

(i.e. state of forests
without occurence of D/D
factors)

(i.e. state of (managed)
forests)

(i.e.comparision with similar
countries, regions, forest

types)

Joint Working Party on Forest Statistics, Economics
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Improvement of international reporting:
purpose of reporting

Monitoring the overall condition of forests

Assessing the type and scale of impact of damaging factors,
including

« changes in climatic conditions
Gathering knowledge to increase forest resilience
Assessing the effectiveness of applied protecting actions
Assessing the impact on wood removals
Obtaining information for insurance and compensation purposes
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Improvement of international reporting:
next steps

* Refine international data collection

« comprehensive review and refinement of the global
and pan-European reporting on forest damage and
(purpose, format, frequency, and extent)

« consider requirements of state-of-the-art forest
policy, forest management, as well as the societal
demands.

 Improve data interpretation and

communication
« produce an innovative policy brief on forest
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THANK YOU

Andrzej Talarczyk
Expert
Forest and Natural Resources Research Centre / Taxus IT

Roman Michalak
Economic Affairs Officer
Joint UNECE/FAO Forestry and Timber Section

31 May 2023, Geneva

Joint Working Party on Forest Statistics, Economics
and Management, May 31-2 June 2023
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