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Summary

Brief review of the carbon cycle and
climate change

Why monitor? Needs for measurement,
reporting, and verification (MRV)

Overview of study site characterization

Opportunities for collaboration to establish
a network of “reference sites”

Review workshop objectives



Resumen

Ciclo global del carbono y cambio
climatico

Porque monitorear? Necesidades de
Medicion, Reporte y Verificacion (MRV)
Resumen de la caracterizacion del sitio de
estudio

Oportunidades de la colaboracion
establecer una red de of “sitios de
referencia”

Revision de los objetivos del taller



El ciclo global del carbono, 2000-2008 (Pg/yr)
Fuentes: Comb. Fésiles + cemento 7.7 Deforestacion 1.4

Sumideros: Terrestre 3.0 Absorcién por @ Atmosfera 4.1
Oceanos 2.3

Quere et al. 2009




Mauna Loa Record
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Temperature change
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Meinhausen et al. 2009 Nature 458

Global-mean air surface temperature relative to 1860-99 (°C)

Para mantener el

calentamiento
global abajo de 2°C,
la concentracién de
CO, atmosférico no
puede exceder

~500 ppm de CO,
(ahora es ~385 ppm)



¥

de responder From GOFC-GOLD 2009



Development objective
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COMISION NADIONAL FORESTAL

Conservation and
stock enhancement

Transition of the forest sector
from source to a sink

Forest Cover

0% -

Time

Coordinacion General de Produccion y Produchividad Gerencia de Servicios Ambientales del Bosque




Requerimientos del Monitoreo Terrestre
para Politicas Climaticas

- Una red global de observaciones capaz de
verificar las emisiones y sumideros de CO,

* Los elementos de infraestructura para el
monitoreo del carbono terrestre incluyen:

— Observaciones satelitales para proveer mapas
de emisiones y cambios en la cobertura de la
vegetacion a escala grande

— Modelos de ecosistemas y contabilidad de
carbono

— Inventarios a escala nacional

— Mediciones de alta precision in-situ de los flujos
de carbono entre suelos, vegetacion y la

atmosfera
Nature 460, p. 436 (2009)



V C C

S forestal
 Modelaje

« Sitios de referencia
para validacion



Guias y Requerimientos de Monitoreo

GROUP ON
€ EARTH OBSERVATIONS m R E D D

Existen varias guias, por ejemplo: S
— |IPCC “Guias de Buenas Practicas” y reportes especiales
— Programas como GEO, GOFC-GOLD, UN-REDD

Incluir deforestacion, degradacion forestal y
manejo forestal (los métodos pueden ser
diferentes)

Necesidad de flexibilidad para permitir amplia
participacion, pero los resultados deben ser
consistentes

Necesidad de proyecciones confiables de la linea
de base para establecer la adicionalidad




GEO Forest Carbon Tracker (GEO-FCT)
. Enfasis de sensores remotos

« Metas para in situ coleccion de los datos

— Coordinada observacion de la tierra puede apoyar a
MRYV: inventarios forestales y sitios de referencia

— Definir estandares y metodologias (“best practices”)
» Paises demostradores nacionales

— Australia - Colombia
— Brazil - Peru
— Cameroon - Congo
— Guyana
— Indonesia GROUP ON
, EARTH OBSERVATIONS
— Mexico

— Tanzania From GEO Work Plan



Tropic of Cancer




Basic Measurements at Reference
Sites

« Bilometrics — measurements of C pools

- Eddy flux towers — monitoring of C
exchange between land and atmosphere

 Remote sensing —
vegetation density
and change

Un ciclo de carbono simplificado del

s \ bosque i
Biomasa
sobre el
suel \ hojarasca y
desechos
lefiosos gruesos
Superfici
R et " el slelo |
Biomasa
bter




harvested wood
products

grasses

Standing dead trees:
above-ground

Standing dead trees:
below-ground

Standing dead
trees

Down dead wood

Stumps and dead roots

Down dead wood

Fine woody debris

Litter

Humus

Forest floor

Soil carbon

Soil carbon

Ecosystem
carbon




Eddy flux tower

Flux measurements are widely
used to estimate momentum,
heat, water, and carbon
dioxide exchange, as well as
exchange of methane and
other trace gases




forestal

Puede ser posible
adquirir este tipo de
imagenes en sitios de
referencia

Un satélite futuro de la
NASA(DESDyni) tendra
imagenes similares pero
a menor resolucion

LVIS Airborne Lidar

-

Incident Laser Pulse

|
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0 500 1000 1500 2000 2500
Figure 1-3; The Laser Vegetation Imaging Sensor or i
instrument is a GSFC scanning full waveform retrieval systern
that has been extensively used over a variety of targets including
Greenland, Arctic sea ice, Antarctica, forest locations in the US,
(Costa Rica, and elsewhere.

0

Courtesy of Compton Tucker



Principales Productos de Sitios de
Referencia

» “Ground truth” — referencia para el manejo,
sensores remotos, y contabilidad del
carbono

 Parametrizar, calibrar, or validar modelos

» Analisis para el manejo y decisiones sobre
politicas del uso de la tierra



Baseline Average 2000-2010
MNet Ecosystem Exchange (MEE) for Mexico
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STUDY SITE CHARACTERIZATION

Site characterization is required for:

* Interpreting observations and
understanding processes

» Comparing observations among study
sites or with other data sets

 Establishing a basis for extrapolating (or
scaling) from the study site to other similar
sites or areas



STUDY SITE CHARACTERIZATION

« GEOGRAPHIC AND OWNERSHIP DESCRIPTION
— Geographic coordinates (lat/long)
— Ownership
— Protection status

« PRESENT LAND USE/LAND COVER
— Water
— Developed — residential
— Developed - industrial
— Forest
— Cropland
— Grass/field
— Wetland




— site preparation

— regeneration

— fuels management
— fertilization



STUDY SITE CHARACTERIZATION

« NATURAL DISTURBANCES
— wildfire
— drought
— flood
— weather damage (ice, wind)
— pest outbreaks

« HUMAN DISTURBANCES
— fire
— deforestation and/or afforestation
— timber harvest
— stand treatments (forest management)
— grazing
— Introduced species



STUDY SITE CHARACTERIZATION

 PRESENT VEGETATION COMPOSITION

— Required for using site data in models, and for
extrapolating results to similar geographic areas

— Include major species and/or species groups,
using a common classification system or systems

— May need classify the site classified according to
more than one system, to crosswalk from one
system to another

— Examples:
» Forest Inventory and Analysis (FIA) forest types
» Food and Agriculture Organization (FAQ) “forest”
* International Geosphere/Biosphere Program (IGBP)
classification often used with satellite data



STUDY SITE CHARACTERIZATION

« FOREST STAND AGE (or time since
disturbance)

— One of the most important variables affecting all
of the carbon pools

« OTHER IMPORTANT SITE VARIABLES FOR
MODELING AND ANALYSIS
— TOPOGRAPHY
— SOILS
— GEOLOGY
— CLIMATE AND AIR QUALITY



Review of Workshop Objectives

1. Learn how to establish and implement a forest
carbon monitoring program at a network of
intensive landscape-scale research sites, and
develop parameter estimates for forest dynamic
models and ecosystem service analyses

2. Develop a proposal for a Western Hemisphere
network of forest carbon monitoring reference or
verification sites, including landscape-scale
sampling designs, measurement protocols, and
integration with remote sensing and models.



Hidalgo
- Matorrales de China, Nuevo
Ledén

- Cuenca de Atecuaro,
Michoacan

50°

40°

30°

-120° -110° -100° -90° -80° -70°
A Forest Service towers & Other towers

y Pine

La disponibilidad de datos es
similar — puede ser una
oportunidad para coordinar estos
sitios bajo el auspicio de GEO-

FCT



Summary and Review

» Forests represent significant opportunities
for reducing emissions or increasing
sequestration

* There is a need for consistent
measurement, reporting, and verification
(MRYV) to support REDD and REDD+

» Consistent study site characterization is
essential for coordination among countries

* We have an opportunity for collaboration
to establish a network of “reference sites”



Managing the atmosphere by managing

emissions and ecosystems.




