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Picture credits, crisisobserver.com, bioblog, FAO, wettropics.gov.au Bea Wiharta for Reuters,

Why monitor forests?

* Income, taxes and jobs

e Soclal and esthetic value
 Hydrological cycle

e Soll formation and protection

e Habitats and mass extinctions

» Carbon sink, source and storage




31% of land surface covered by forest (4 bn ha)
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CO2 emissions from deforestation and forest degradation

e CO2 emissions from
deforestation and forest
degradation for 1997-
2004

~ 1.2 Pg Cyr-1

* (12% [6—17%] of total
anthropogenic CO2
emissions)

Source: van der Werf et al, 2009, Nature BiogeoSciences
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Global Forest Resource Assessment

* Global forest resources assessments have
been made every five to ten years since 1940’s

e The FAO Constitution states

— “The Organization shall collect, analyse, interpret
and disseminate information relating to nutrition,
food and agriculture. In this Constitution, the term
‘agriculture’ and its derivatives include fisheries,
marine products, forestry and primary forestry
products.”
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Forest Law Enforcement, Governance and Trade

e Control of illegal logging in Cameroon and
Indonesia avoided tax losses of $4 billion
netween 2001 and 2006

e Forest reforms in Cameroon since 1994 saw tax
revenues go from zero to $50 m/yr in 2004

Source: Statistics - lllegal Logging and Related Trade: 2008
Assessment of the Global Response (Pilot Study),
Chatham House, August 2008, http://www.illegal-
logging.info/indicators

Photo: http://www.africanews.com/ Cameroon introduces
wood tracking system, posted 17 June 2010
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Accurate reporting of global forest resources —
the FRA

 Two approaches:

— Country reports;
Essential basis for
global reporting if more
than land cover are
desired

— Remote sensing;
Systematic grid using
Landsat

Picture credits FAO FRA 2010 Key findings
USGS Landsat 5 P231 R 67 22" July 2011 Fraz0ines




Picture credits and statistics FAO FRA 2010 e,.figdingsﬁ

FRA 2010 scope

e 233 countries and areas from the United Nations
Statistics Division list

* 7 themes covering 90 variables on forest extent,
condition, uses and values

* 4 epochs: 1990, 2000, 2005 and 2010
— 178 national correspondents
— 10 regional workshops
— Rigorous review > 900 specialists involved

B Extent of forest resources
Forest biological diversity
Forest health and vitality

Productive functions of forest resources
Protective functions of forest resources
Socio-economic functions of forests
Legal, policy and institutional framework




Forest loss, gain, net change

Deforestation 1990-2000: 16 mi
Deforestation 2000-2010: 13 mi

Afforestation >7 million halyear
Net change 1990-2000: -8.3 mi
Net change 2000-2010: -5.2 mi
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Source; USGS S01_WO053_tm_226-061_23081986

T R E E S 3 S01_WO053_etm_226-061_08042003; segmentation JRC

e Humid tropics

* Forest cover maps at regional scale
 Location of rapidly changing regions -
notspots

* Forest cover change measurements
from 1990 to 2000 to 2005 to 2010

e Carbon emission estimates from forest
cover changes

* Assessment of deforestation drivers at g
sub-regional levels




EVA HD, et al. 2004, A land cover map of South America,
Global Change Biology, 10 (5), 731-744

Evergresn brvadleaf fores
Bamboo dorumsated forea
Sern-evergreen forest - dosed

Serrs-evergreen forest - open

— Diectdizous forest - cosed

Dreciduous forest - open

Deaduous low forest

Blized broadleafand needieleaf fored

Foret plantations

Mangroves

Thom forest
Sheabs - dense
Shrahs - sparse

Shrub svannah

shnds

Crraselands - seasomally Aooded
Grasshands - garse

Agnculiare

Agrcultare and degrmded frest
Barren

Water

{Hacer

Bl | VRN IR O ]

300 0 300 Kilometers

Photo credits H. D. Eva, ronet.com.br, skyscapercity.com



STIBIG H-J.et al., 2007. A land cover map for South and Southeast Asia derived from SPOT-4
VEGETATION data. Journal of Biogeography, 34, 625 - 637
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MAYAUX, P., et al., 2004, Journal of Biogeography
Photo credit: Reuters, and Paulin Ngobobo, WildlifeDirect 31 (6), 861-877
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Number flying 1st year of
each decade

Observing the land (optical) better than 100m*
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Systematic sampling - 4016 sample sites

South and Southeast Asia plus PNG
and the Solomon Islands (SEA):
741 sample sites

Tropical Latin America &
Caribbean (LAC):
1230 sample sites

Sub-Saharan Africa
(AFR):2045 sample sites

Samples are 20km x 20km size




One scene = multiple sample sites (boxes)

Distribution of 20 km X 20 km sample sites for every
degree confluence on Landsat scene Path-Row 220-077



WORKING ON:  [Brazil > Brag OUTPUT DIR Browse
|510_w/063_tm_232-067_08071989.tif -
P, T "3
R
dd mm gy Uszage Cuality Friarity
| [ =] o 05071383 & WHOLE # Good 1
& " MOsAIC " Medum 2
T " REPLACE " Poor {3
j STATUS
B s
& e I Haze I Bias
I_G o I Shipe [ Season
5 ™ Topa I™ Geolocation
E
Haik Cloud % 0 value % Stratch
20620k [0 b e = CHANGE 90 - 00
1010 km [g in & es Mo
dd mm puyy Usage Guality Pricrity
1309 2001 * WHOLE * Good (O
O MOSAIC  Medium 2
STATUS
" REPLACE " Poar, {3
1
{2 ™ Haze I Bias
L2 EXTRA ™ Sripe [ Seazon
™ Topo [ Geolocation
Cloud %
20x20 km
o = CHANGE 00 - 05
1010 km |0 ~ N
Bs o
dd mm ppyy Usage Quality Priarity
[ € WHOLE " Good 01
" MOSAIC © Medum 2
STdbs " REPLACE (" Poor -
o
2
™ Haze I Bias
3
EXTR& [ sStipe I Seazon
I Topo I Geolocation
Cloud % 0 value % Stretch
20420 km MNa =

10:10 km ,_ ,_

Each site visually screened for best available image

Ew=port -

GLC2000 classification

AGRI " No " Patch ¢ Lamge
FOREST ™ Mo ¥ Patch ¢ Lage
Z00M
Q ‘ Previous |
Feset Lat lan
510 ‘w0B3
BIMN
[ T 1 (30/00)
& 1 & GG
B {2 MG
" C 3  GM
Clear L N
Add notes

|2 Eraze

Global Environmant Monitoring Unit

gem



Segmentation
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Classification

A regional subset is used to collect spectral

signatures
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Data gaps “1990 / 2000”
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Data gaps “2005”

Source Beuchle et al, JRC
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Source Beuchle et al, JRC
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Cloud cover evaluation of TREES-3 sample sites for the “year 2000 period” (in percent)



Source Beuchle JRC

2010 updates (South America)

6 months ago 3 months ago 11t August 2011
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- good data from USGS server
blue - good data available from INPE, but not geo-referenced to GLS standard
red - no or no good data
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N4 E117 Borneo / E-Kalimantan-North

N4 E117 Borneo / E-Kalimantan-North (Mentarang): Inland Swamp Forests / Oil Palm




Web based validation tool (and workshops)

Subarea:
Brazil hd

Country:
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Validation and ownership

© 0N Ok wDRE

Campinas, Brazil; June 2009
Kinshasa, D.R.Congo: September 2009
La Molina, Peru: October 2009

Santa Cruz, Bolivia: October 2009
Nairobi, Kenya: October 2009
Campinas, Brazil: November 2009
Brazzaville, Congo: February 2010
Pathumthani, Thailand: February 2010
Dakar, Senegal: March 2010

Dhera Dun, India: April 2010

Cape Town, South Africa: May 2010

Panama City, Panama: July 2010
Himalayan States: August 2010
Cayenne, French Guyana: October 2010

Plus 12 sessions at Ispra, Italy

Angola
Bangladesh

Belize
Benin
Bolivia
Botswana
Brazil
Burkina Faso
Burundi
Cambodia
Cameroon
CAR
Chad
Colombia
Congo
Costa Rica
Cote d'Ivoire
DR Congo
Ecuador

Eq. Guinea

Ethiopia
French Guyana
Gabon
Ghana
Guatemala
Guinée-Conakry
Guyana
India
Indonesia
Kenya
Laos PDR
Lesotho
Liberia
Madagascar
Malaysia
Mali
Mauritania
Mozambique
Myanmar

Namibia

Nicaragua
Niger
Nigeria
Peru
Philippines
PNG
Rwanda
Senegal
Sierra Leone
Somalia
South Africa
Surinam
Swaziland
Tanzania
Thailand
Togo
Uganda
Venezuela
Viétnam

Zambia

137 regional experts from 60 countries



] ] Source Eva et al, JRC
South America 1990 — 2000 reporting on gross forest loss

forest

other wooded land
grossochsange 1990 - 2000 in km2 m gross change 1990 - 2000 in km2

6-10
o 1-20
[ 21-50
I 51-100
I 101 - 200




Annual C emissions
(Million t C per year)

First estimates of C emissions for South America

¥

TREES-11| TREES-3
(2004) | (2011)

1990-2000 | 441 427

2000-2005 518

(C committed over 10 years from
1 year deforestation
Representing loss of 69% biomass)

Source: Eva, Beuchle et al. in prep.
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South East Asia 1990 — 2000 reporting net forest cover changes
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Source Brink et al, JRC

East Africa 1990 — 2000 reporting other land cover changes
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Central Africa 1990 — 2005 national reporting; intensifying sample and

extending time-frame

@ Deforestation

@ Reforestation
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Deforestation (State of the Forest 2010) % annual

- 1990-2000 2000-2005

Gross Gross Net Gross Gross Net Deforest
Country n Deforest. Reforest. Deforest. n Deforest. Reforest. '
51 0.10 %=0.05 0.02 =0.01 0.08 20 0.17 £0.14 0.14 =0.19 0.03
70 0.08 =0.03 0.04 =0.02 0.03 40 0.16 £=0.06 0.08 =0.05 0.07
58 0.08 =0.03 0.03 =0.01 0.05 12 0.07 =0.05 0.07 =0.07 0.00
8 0.13 £0.09 0.11 £0.18 0.02 0 - - -
CAR 26 0.09 =0.05 0.02 +=0.02 0.06 23 0.10 =0.06 0.04 +=0.05 0.06
DRC 334 0.15 +£0.02 0.04 =0.01 0.11 242 0.32 =0.05 0.10 =0.03 0.22

547 | 0.13 £0.02 | 0.04 £0.01 0.26 £0.04 0.09 £0.02

Congo Basin

Information used by countries in UNFCCC preparation
Source Mayaux et al JRC



Photo credit Thomas Faivre-Duboz




Photo credits Background stadium Thomas Faivre-Duboz, forest taken from H.-D. Viktor Boehm globalcarbonproject, labled free for illustrative purposes, Photo montage
by Alan Belward, Joint Research Centre

Deforestation; emissions ~ 1.2 Pg Cyr-1




Photo credits Background stadium Thomas Faivre-Duboz, forest taken from H.-D. Viktor Boehm globalcarbonproject, labled free for illustrative purposes, post-harvest brash
taken from CIFOR
Photo montage by Alan Belward, Joint Research Centre

5.8 mhalyr, 13 mhalyr globally
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Photo credit Thomas Faivre-Duboz, modified by Alan Belward

...less than 3 seconds to clear a sports field
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Photo credit Thomas Faivre-Duboz, modified by Alan Belward

..every 3 seconds of every day
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Conclusions

39 satellites carrying optical imagers with better than g [
resolution currently fly '

4 had analogues flying in 1990 (a possible forest col
baseline)

1 provides free and open access to a global archive 4

The GLS and L1T have proven robust, reliable and immenself
valuable

The US Landsat open archive policy and data acquisition program
have had profound impacts

— Influencing factor in EU data policy discussions

— a crucial enabling factor for internationally mandated forest monforing
and governance programmes (input to Multilateral Environmentdl
Agreements (UNFCCC, UNCBD)

— helping build knowledge bases in developing countries

Thank you USGS, NASA and especially the EDC
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