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MRV is central element in the REDD+ following the UNFCCC and the IPCC

BDA

MEXICO

Cooperation between Norway and Mexico governments to the project
"Reinforcing REDD+ Readiness in Mexico and enabling South-South

Cooperation”
w @

Food and Agriculture
w m ﬂ Q% Organization of the
NORWEGIAN MINISTRY m United Nations
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T Al servicio
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y las naciones




"Reinforcing REDD+ Readiness in Mexico and

P roj ect ReSU ItS enabling South-South

Cooperation”

Outcome 1: Outcome 2:
MRV Svstem desin South-Sou.th coquratlon _
and im)[l)lemented 9 and capacity building Outcome 3.Linkage
- « Strenght national and §yner-g-|es for
SUIEERUITS Ene| InerE i capacities for MRV Public Policies
* Report and verification + South-South strategy FO"OW-Up
» Virtual Excelence Center AR

for Forest monitoring
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Tool to generate information to quantify GHG emissions and absorptions
from deforestation and forest degradation at national scale.
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1. Monitor REDD+ implementation.
2. Assess performance of mitigation actions in forest sector.

3. Provide relevant information for design, implementation and evaluation of public
policies.



COMPONENTS OF NFMS

Emissions and removals

from forests IPCC stock
ConteXt change method
I
| | ]
Activity Data Emission Emissions and
IPCC Land Factor C stock removals e
Representation change (GHG)
Remote National National
Monitoring Inventory Inventory
4 ) )
(" Land Cover NFI (2004- BUR
Series 2014) NFREL
1:250,000 SFI (2013-
2014)
MeXiCO MAD-Mex Allometric Moo
Report
model DB
Landsat )
1:100,000 National
. EFDB 6th NATCOM
RapidEye

I 1:20,000 \_ Y, \_ J '
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INTERINSTITUTIONAL ARRANGEMENTS
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COMISION NACIONAL FORESTAL
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Land Use Series National Forest

GHG Inventory
Inventory
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ACTIVITY DATA

Satellite

Field Data
Images

MAD-MEX
| |
Maps NEGI Maps

\ </

Land use Land use
Cover Changes

Permanency Deforestation Degradation Afforestation Reforestation

Land use
Transitions

N F M S Construction
Design principles
an d Crlte rl a. Generation

EMISSION FACTORS

INFyS

Observation

Report

Sample Plot
Report

Land use
Report

Alometric
Models

Wood
Density or
Carbon
Fractions

-
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System Institutionalization

Current capabillities

Emission factors
Activity data

2
%
<)
GEIl Estimations /é«
CONAFOR & Forestland and Grassland QDO
)

Degradation
Fires
Uncertainties

National Communications

Adaptation

)
%
® GHG Inventories
% Mitigation =l
<
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ACTIVITY DATA
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CHANGE MATRIX

2003

CONMISION NACIONAL FORESTAL

Land Use Change Matix SECONDARY FOREST LAND WETLAND CROPLAND [semnewews
S-Sl BOP  BEP  BMP | EOTLP ; P p 0| ncoss [ oees [ oawis [oeomys Tomgs T osos T oses | ossos [ ovkys VhnLp | VeUs  Aciola | HUM | AGRAN [ AGRPER | AW
[ Il [ Il I =
0p @ s W W ua sE 6 o/ oma xg 4 mooum B e
; 0 17080 5, 9 LB e@ 143 B B Ssel TSI I 675 108 485 1 L6
P " 48 208 L4 £V TN
oTp Iry Lo B 1] 30
P 115 i 1 g 5o 11,54]: ORES 14DEGRADKT|ON
p 5 04 1549 uw sm 254 B0 23 4% B SO S/ 77 S )
pJp g B u ST N N
p , ] ; i) T 3 BES 708 6160
p % m | %1 5 PV VR ¥/ N Y S (N S 1
BCOJS 8 D469 BB 33K 240 ¥ 19 1 | 0 uwW W o1m
0 [ ® KW L 138 g @ v 1w 6 1 B 3
g2 | Bs w1 U ) 1 ! 1t | % B
gﬂ FOTLS B 14 4 0o 1% i B
2 [ - .FOREST RECOVERY :
8% s0fs 3 B/ o8 W % o7d 9% was  30d 2 ; } !
g | 9 SV J JE . 0w 0% 1 3w
bl s B3R 8B L8 W 4 1965 TUB | awm g m 8016 37
VHS 3
st 107
- GRASSLAND .
477
PERMANENCY
VHnl/P 1359024 9
i WETLAND
VETAD Acuicola
T PERMANENCY
AGR-AN P TANEIOT;
CROPLAND
AGR-PER 151 L 851
s | A 1L

NEIS




PN

* Land Cover 1:100,000 y
1:20,000

— Landsat— 12-20-32 clases,
1993,1995,2000,2005 y 2010

— RapidEye -12-20-35 clases,
anos 2011,2012 y 2013
 Cover Change

— Landsat 1995-2000, 2000-
2005 y 2005-2010,

— Cambios RapidEye 2011-
2012, 2012-2013.

MAD-MEX: Cobertura del suelo
basado en datos de |

de Landsal TM y ETM+ del afo 2000

ORI, T011 Foshitin TOANRAE Mw I 0 Moot REIDS LY. o 1100 080
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) .,? e Spatial
.- « Systematic
e+ Temporal

PSU = 26, 220

Sites = 81, 665 Sampling: 2004-2007 &g ofkm | 5x5 | 10x10 |
Re sampling: 2009 -2014 20x20 |

2’ 365, 644 trees >7.5 cm (2004-2012)

Additional data bases
http://www.mrv.mx/modelosalometricos
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EF ESTIMATION

Forest Inventory
(INFyS)

Allometric

DB at sub-plot
level

Databases
Estimation

Estimates Catalogue of

Species

database by
Observation

Cover classes

EcoRegion,INEGI DU C R
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DATABASE ANALYSIS- Quality Control

Forest
Inventory QA

« Dbh and height wrong data

(R, « Used a unique id for species

| atal 1 2'900,0
..ﬂf, _______________________ L All‘"

4SSSSSS STSys3sdsstdntenysses

(0) A\
Allometric Errors ~30%:
Models 0 Typo errors
J Wrong unities

. Environmental condition
. Sampling information
(n,r?2,d. min-max,etc.)

QcC o (ke
« Normalizationk Z = —ﬁ—
species. g

Where |Z]| >= 4.5 sigma

From 2°899,270 individuals (2004-

2013)
41,324 <1.4% with error

QC
Negative estimates
Decreasing estimates
Degrees of divergence
compared to other equations
Homogenized species
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Allometric Models database-Decision tree algorithm

State distribution of allometric

Supplies and characteristics models
7\ Modelo Alometrico
3’ 800 W Eq222 '
~ 600 M Eq223
g I Eq224
@ 400 —=  WEq
g - B Eq267
Ioa | = z - 17V
7 09 11 13 15 17 19 21 23 25 27 29 ) |
Diametro
Quercus sp. _ : :
— Modelo Alometrico
2w W Eq122
N~ 450 W Eqi
@ 1 Eq141
2 aw B Eqi42
Eq295
g 150 WE
[ea I ny
1915 47 19 21 23 25 27 29
Diarmetro

Pinus pseudostrobus
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Decision tree version 20 at Observation Level

Ve

Specie model

~

v

Genus model

v

.

Vegetation
type model

J

P

—0
—0

Similar Larger Higher
diametric sample size coefficient of
determination
range (n) R

Decision Tree (version 20)

Sensitivity Analysis of allometric models (ASMA)




Methods

Above ground biomass

Underground biomass

Dead wood

Forest little

Soils

J CONAFOR

Live tree

Roots

Dead trees

Stumps

P —
Coarse Woody Debris

Forest litter and
Humus

Soil profile

Emission Factors
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Emissions and absorptions in the

- Método forest sector

O Erere= EFere x ADrer

O Emrrrd = EFmrmrd x ADrmerrd

O Erar = EFmrarr x ADrrdrr

—

Q) Eour= EFour x ADour

@ Eror = ETF—TF + ETF—TFd + ETFd—TF +EFourr

To assign EF according to

Transition, Class and pool @




EMISSION FACTOR DATA BASE

Forest Land — Other Land Forest Land Remaining
Strata n n (ton
(ton C/ha)| U (%) C/ha/year) U (%)
CO/P 4404, 33.6 2.1 3190 0.43 25
CO/S 1137, 22.1 4.8 780 0.30 57
BE/P 3365 20.7 2.7 2330 0.46 19
BE/S 1466| 147 4.9 1037 0.48 24
BM/P 357, 377 9.9 245 1.46 52
BM/S 160, 18.1 19.0 102 0.30 228
EOTL/P 32 3.5 95.1 22 -0.41 -311
EOTL/S 31 4.6 55.8 28 0.09 193
MXL/S 198 3.2 28.8 129 0.04 324
ISC/P 939 174 5.3 660 041 48
Isc/s 613 12.6 7.6 413 0.66 35
lsp/p 2375 404 29 1436 0.48 51
ISP/S 585 19.7 9.1 280 0.63 63
SSC/P 993 30.2 4.8 680 1.36 18
SSC/S 491 16.1 8.9 187 0.63 63
VHL/P 246/ 13.3 22.4 142 1.03 56

Deforestacion = pérdida neta de cobertura forestal

PO i ’ Factores de Emisicn (BD)
bt LY Py iomigd oo

~—ar m—— , mm -
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Transition FL-FL FL-FLd FLd —FL FL-OL OL-FL
Pool (Permanence) | (Degradation) | (Recuperation) |(Deforestation) | (Reforestation)

Above ground Yes Yes Yes Yes Yes
biomass
U_nder ground Yes Yes Yes Yes Yes
biomass
Dead trees Yes -- -- Yes --
Stumps -- -- -- Yes —
CWD Yes -- -- Yes --
DOM (litter and B B N Yes N
duff)
Soils -- -- -- Yes --

1. The number of EF depends on the classification system
2. 374 total EF for 5 pools and 5 transitions

3. 17 algorithms for EF estimation programed in R




NFMS

ImEIementation A

Requirements (National
or International Policy)

Provides guidelines for

J

— |t guides

fMethodologi 1
cal design

and definition
of the
monitoring

Remote
Sensing
Information

AnC|IIary

Operation and
coordination of

include

Other data (AE
DB, Wood

data density,

\_system

1

Used for a
Nnew process
of

Improvement

~

Preprocessing

AN

consume
factors etc.)

the NFMS

-

Inteb ration

Processing (Land and

cover, land cover

| Processing

change, wilfires, etc.) \

7

AD
Generation

EF Generation

(V)

Plan

Auxiliary
information
(socioecono
mic, historical
projections)

informs

\
\ / Emissions
Subject to — estimate
Q/A and GHG
Evaluation Inventory

\

Are combined for

[

Definition
(update) of
REL/FREL

\

Input for
|

REDD+
Report
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Results

Emisiones GEI Gg CO2 eq. FOREST SECTOR (USCUSS)
ki s > Net Sink COy,
R e > Sixth Emitter COs,,
.'.’:. > 27% of the CO, total
= Residuos balance

Agropecuario

® USCUSS (emisiones)

Absoroon USCUS 77.38%

U,uuu

Proposal of Forest Reference Emission Levels

60,000 (Deforestation and Fires)

50,000
45,000
30,000
20,000
10,000

g

~

Gg/co,

o107




-
&

Database Management

»

»

(Quality - Systematizatio

\ Protocols

..\

Sitio

i
.
S —— /rum:m one
7 4 N\

3

se
>

2007
1
f

AN

SISTEMA

[ e ]

| catALogos IS
—

7 b

Aol 2

/ ’ febor 1
i

PROTOCOLO

Lamaata @ et et s 8 ot vn b b mass ot be

e

Enhancements INFyS field

(variables)

Capacity Building

CONAFOR

Taa | e | Bomics
Cowm | Tomen | SrmAr
1 1%
L} e i L

¥

= Fooms
T | T | T
g | o im
T 1=
¥ s

L

i - Focoos
i .t
e

9

rra— a
L 4539
1,189
3,478
- = 1,522
srane | 367
Ve vy 160

T % X

Comunication

Uncertainty estimations

( Area (Has) Densidad de Incertidumbre
Carbono (tonC/ha) (%)
38
2

37,350.7 50.3
12,916,771.5 326
3,920676.8 216
10,708,651.8 200
4,920,073.4 14.4
1,300,704 38.0
541,573.1 18.1
270,230.5 83
157,748.2 57
154,700 29
18,501,770.3 17
2,437,423.9 14
34,105,690.3 02
2,660,600.2 05
31,116,487 a7
10,896,213.7 121
6,799,071.2 83
8,162,564.8 34.4
2,122,608.4 141
2,990,571.9 218
1,451,458.9 152
1,097,953.5 102
78,105.8 6.1
1,428,189.4 16
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\ CONMISION NACIONAL FORESTAL
. 1 ———
Emisiones 1990-2010
140,000
120,000 +
+*e
100,000 4+ é‘
50,000 “‘¢
50,000 +
20000 sttt ety
20,000
% Emisiones 1990-2013
(Sin Permanencias)
% 70,000 .
LL 50,000 .
L2222 YY o N
<ZE 50,000 r A Sve o 7
O 40,000 *
R **
@) 30,000 S P
20,000
10,000
Emisiones 1990-2013 o 0B
(Con permanencias)
1935 1990 19495 2000 2005 2010 2015
o -145,000
O -150,000
% -155,000
zZ -160,000 S+ 444
. 8 -165,000
-170,000
*Ee et e
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Emission Estimation Plataform

Observecion National BUR
Camblode Usode . Superficie Emisiones de C Inceridumbre
Suelo (ha) (tonC) )
Umdad de Muestreo
OU-PRAD 550652 118636 85 0
Estrsto OU.TF 678780 £HAT27509
PRAD-OU 225369 26 796473 T8E 5445
Naconal
PRAD-PRAD 67826854 0
Pet TFOU 155562 2% 1938158 571 1128
D04-2007 (cxkin 1 . TF-PRA 197660 ZB0AZ8S 559G 10m
TF-TF 86073201 0
INEGELBUR (USCUSS)
&iN | TF.TFa 238116 201245 16
&Roporte REDD+ o7 1147570 124689936 0 .

Showing 110 S of 9 entnes

MRoporio FRA

&Roporto NREF

N ’.'l

INTROD IXCILENCIA VIRTUAL saee

snswse - MOMITORIO FORISTAL

http://pref.cnf.gob.mx/pref/

Fortalecimiento de

las capacidades tecnicas

en monitoreo forestal
Viita la pigina

comatur gob mw



http://pref.cnf.gob.mx/pref/
http://pref.cnf.gob.mx/pref/
http://pref.cnf.gob.mx/pref/

ONAL FORESTAL

IMPACT

ﬁ { Carbon and Biomass ] \//
V Forest Reference ‘
w Emission Level
Proposal
United Nations

Framework Convention on i R e
Climate Change L

EMISSION LEVEL PROPOSAL MEXICO

Biannual Update Report
(BUR)

NGHGI - LULUCF E—

Conversion of natural
INDC REDD+ forest, reversals, 62 NATCOM
report displacement




Characteristics
and requirements
or a National
Forest Monitoring
System

Institucional
Structure

- ‘P;
«J CONAFOR

Proposal
Technical i
Advisory Technic
Committee Unit (FAO)

Institutional, P SebaFoR
legislative and 404 A Planation and
operational M IHD information

Analysis Coordination

National Forest
Monitoring System
Direction

-
_J CONAFOR

-
Interinstitutional Basis

COMISION NACIONAL FORESTAL
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IMPACT

« Advance in REDD+ readiness
« Accomplishment of international commitments
 Improvement of monitoring of mitigation national targets

« Mexico is now a referent in Forest Monitoring in Latin

America

« South South cooperation opportunities



CHALLENGES... SOME IMPROVEMENTS / * MAD-MEX

SISTEMA PARA EL MONITOREO
DE DATOS DE ACTIVIDAD

1. Land Cover (32 classes)
2. Change in land cover (deforestation / reforestation) (IMAD-Marf)
3. Canopy cover as a proxy for degradation / recovery (Matt Hansen)
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Land Cover Change
Maps

Land Cover Maps CONABIO

Cobertura gol susko

/£ B MAD-Mex

DS FORESTASOM |y

U e omanacio )
TRADO 2N N0 20230 ()
RAD00n fed DOS0LE &)
AL AFORESTAZSON | 1)
A0 CEFORES (25 ¥ 13

: valdadio,
preliminar A
35/16 clases cambio,
2-4 clases de incertitumbr
e preliminar

camblo calculada

red de expertos externos,_
interpretes expenos N UNAM, UAM, etc. “CONAFOR, INEGI, CONABlO;
£ o y

o
Pty — ——
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CHALLENGES

 Long Term Interinstitutional Coordination

« High level capacities

« Generate and transfer of “new” knowledge

» Field campaign for all pools and changes

« Tools to share results

* Long term sustainability (institutionalization of the NFMS)
« Used for other purposes
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ﬂ Bod WA/ Organizacion de las Naciones
m  (F\Y°

NORWECIAN MINISTRY Unidas para la Alimentacion
OF FOREIGN AFFAIRS i i y |a Agricultura

South-South Cooperation
Strategy

Reinforcing REDD+ and South-South Cooperation Project




WA/ Organizacion de las Naciones
’0

i \/ Unidas para la Alimentacion

1w/ ylaAgricultura

=

NORWEGIAN MINISTRY
OF FOREIGN AFFAIRS
S —

SEMARNAT { -
e _J CONAFOR

Mesoamerican Strategy for Environmental
Sustainability

« Cooperation instrument:
structured flexible and

participatroy to strenghten . -
capacities in the region S e j e,
* Promote sustainable e -
development, identifying \fu\ ,
priorities in the region and e
Including actions that were e
established in agreement with the e N o
countries. =
« Climate change is one of the Ry

three strategic areas



N ORWERIAN MY Unidas para la Alimentacion
bl K e y la Agricultura

SEMARNAT - d’.
i _J CONAFOR

e Second meeting of the Ministers Council of EMSA (may 2013), cooperation
activities y monitoring systems and climate change analysis

ﬂ St WA/ Organizacion de las Naciones
Yo

e Workshop “International cooperation opportunities to strengthen monitoring N
systems in Mesoamerica and REDD+ Readiness”

e Identify needs and priorities on forest monitoring in order to identify collaboration
priorities in the Mesoamerican Region. )

¢ Draft “State of implementation of National Monitoring Systems in Mesoamerica”
e Warsaw meeting: Agreement to work in a Work Plan proposal to strengthen

national forest monitoring systems. J
~N
e Draft for final feedback from countries. Proposal for three main activities: i) south-
south cooperation early actions; ii) sources of finance for the activities, iii) Master
plan for building capacities and institutionalizing monitoring systems. )
e Early cooperation actions: Strengthening of technical capacities through six )
workshops (2014), with technical and financial support of the main initiatives
working on monitoring systems for REDD+ in the region. y
N

e Approval of regional needs assessment: financial and technical support by the
UN-REDD programme to consolidate the Detailed Plan for Forest Monitoring
within the EMSA




NORWEGIAN MINISTRY

OF FOREIGN AFFAIRS
S w—

SECRITARIA DI £ TN 2 CONAI OR
MEDICO AMNENTT W e
t o
Y RECURSOS NATURALYSY Yiow e \ COMISHON NACHINAL FOREISTAL

i BBl

\w Organizacion de las Naciones
Qﬁ Unidas para la Alimentacion
y la Agricultura

GUIDING PRINCIPLES

mmml 1. Compatibility |
=mml 2. Quality and neutrality 3

3. Sinergy promotion approach

4. Economies of scale 3

5. Network-based ‘

6. Sustainability 3

L.




WA/ Organizacion de las Naciones

¥/0) Unidas para la Alimentacion
5/ vy laAgricultura
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NORWEGIAN MINISTRY
OF FOREIGN AFFAIRS
S —
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Coordination and execution of activities
with initiatives operating in the region

P RO G R A M A "‘.“‘l'_"‘.
ONU-REDD S
() cooperacion . cia CCAD

_'I l ", ;', A alemana glz

o= DEUTSCHE ZUSAMMENARBELT

CATIEQC () USAID

DEL PUEBLO DE LOS ESTADOS
UNIDOS DE AMERICA



SEMARNAT

MEDIO AMRBIENTT
Y RECURSOS NATURALNS

=

Organizacion de las Naciones
Unidas para la Alimentacion
y la Agricultura

NORWEGIAN MINISTRY
OF FOREIGN AFFAIRS
S w—

COMISION NAGCHINAL FORISTAL

Diagnosis of
technical
capacities & the
status of
implementation
of NFMS in the
region

» Common framework

of analysis: regional
needs

« International
Cooperation
Opportunities
Workshops

Technical and
financial support
for the execution
of early actions
of south-south
cooperation
« Forest Monitoring
Capacity
Strengthening
Package

PROYECTO
MESQAMERIC

Sorrve b ooe e b sen #m ¢
Lere s 3¢ maiDTves

Elaboration of a
Long Term EMSA
Work Plan on
Forest
Monitoring

» Workshop: Update
of regional needs
(march 2015)

» Country Needs
Assessments

» Workshop:
Elaboration of the
Proposal for the
EMSA Work Plan

Documentation
of Mexico’s
lessons learned
and publication
of technical
materials

Construction of
aregional
network of
professionals in
forest
monitoring

(N2 . v

CENTRO de EXCELENCIA VIRTUAL &
wen MOMITORED FORESTAL sun

Design and
installment of a
Virtual Center of
Excellence in
Forest
Monitoring

« Strategic Workshop
for the
Strengthening of the
Virtual Center of
Excellence in Forests
Monitoring
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CENTRO de EXCELENCIA VIRTUAL en
suen MONITOREO FORESTAL nunmn

The Virtual Center of Excellence in Forest Monitoring (CEVMF,

In Spanish) is an online collaborative platform that offers

solutions of knowledge management to strengthen the

sustainable management of forests, through robust and
_transparent forest monitoring systems.




CENTRO de EXCELENCIA VIRTUAL en
EEEE MONITOREO FORESTAL sunn

* People who depend on forest
resources for their livelihood

e Owners and possessors of forests

T * Decision makers at local,
'51" 4«‘ by

Audlences ;}‘ - «u! subnational, national and regional

 Specialized public and private
initiatives

e Academic institutions and civil
society

 Technical and professional forest
monitoring




Addressing
Mesoameric
an priorities

%

¢

N

CENTRO de EXCELENCIA VIRTUAL en
#uEE MONITOREO FORESTAL nunn

Methodology: In various
sessions In which
representatives of the EMSA
actively participated, strategic
lines of action were
determined within the areas of
collaboration of the CEVMF.
These lines of action were
prioritized as follows:



Creation of an

online
database of
permanent
plots.
Publishing
links to
official
information
of the
countries  of
the region.
Sharing of

Information

CENTRO de EXCELENCIA VIRTUAL en
EuEn MONITOREO FORESTAL nunm

Making available

expert
technicians for
specialized
technical
assistance in

forest inventory
methodologies

Establishing a
forum on
methodologies

for the calculation
of forest growth
rates, that links

forums c,cordin
mtwor_kmg 9

Addressing Mesoamerican priorities

Sharing
experiences of
geographic
information
processing

Systematizing and
sharing experiences
and lessons
learned in  the
creation of protocols
and methodologies
to detect forest
degradation through
remote sensing

Training

through forest
_ Eea_rmng

In addition to
these activities,
the CEVMF s
committed to
developing
and hosting
activities
comprised
within the Long
Term EMSA
Workplan on
Forest
Monitoring.

Change
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CENTRO de EXCELENCIA VIRTUAL en
EEEE MONITOREO FORESTAL sunn

R Orpareeisinn e s Wi
YY) i e o Mmetcion

2015

Design phase Operation phase

and start process ‘ ‘
N
i
O
N

2016

PHASES OF CEVMF

Consolidation
phase
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