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\ i
SERV'RW-‘.‘J rrom Space to Village
WHAT IS SERVIR? OBJECTIVES

, i Increased
Partnership between USAID and NASA '] Capacity
Improved
awareness

RS
Q Advancement
-

Focuses on climate change and implications on land use,

agriculture, biodiversity, disasters, forests, health, water

and weather ° Strengthen
&

Establishes long-term regional hubs to get geo-spatial
information and tools to decision makers

Identifies, addresses and resolves data and information
challenges
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PO THE AMETUCAN MEOMLE

SERVIR

SERVICE AREAS
ENAVE
Food Weather & Water Resources| Land Cover/Use
Security Climate & Disasters & Ecosystems
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Based on a Lower Mekong needs assessment, the RLCMS is
being developed as a flexible tool aimed at serving both

national and regional planning and policy objectives in the
following areas:

Research &
Climate Change Development
Adaptation
Carbop
Land Use Planning Accounting
' Regional Land Cover
Monitoring System _ Agricultural
Disaster Risk Planning
Reduction

Water Management Conservation
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Regional Land Cover Monitoring System

A robust system that:
| Is developed collaboratively

| Produces consistent products at regular
intervals

| Serves the expressed needs of multiple
users in the region

-

Uses transparent, well documented, open
source approach

I Includes quality control / quality
assurance methodology that integrates
information from multiple sources
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0 > Establish Land Cover
: Typology el

Develop Thematic Primitives

lv\ Maps ® Uncertainties
. Define Spatial
Define End User and E
Objectives : : Temporal Data &=
@ B  SEEEEEEEE . E»...... Requirements
- 9 N L4 . .

1 7 n Reference Data

Land Cover XE .o 2
Assemblage Q\ \"rf,
Field Imagery

Land Cover Map
Production

Accuracy
¢ @ Assessment
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RO THE AMETUCAN MOMLE

e > Establish Land Cover

Typology

Define End User
Objectives

\ A |
& .‘

(adpc I S'IG ‘SEI Deltares E fSilvaCarbon



SERVIR % MEKONG

‘Typology Workshop March 2016
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Typology

Setting

Terrestrial

Terrestrial

Terrestrial

Terrestriat

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestriad

i | Semi-Natweal |

Torrestriat

Terrestrial

Orign

Natural /
Seend-Natueal

Naturad /
Semk-Natueal

Natursd /
Serri-Natura!

Natural /
Sevm-Natural

Naturs /
Serm-Natieal

Naturs /
Sermi-Natyral
Natursl |

Naturad /

| Seri-Natural

Natural [
Serni-Natural

Natural /

Naturat /

Serni Natural

Cumural

Class Description

Lancs dominated by trees (>=10% tree canugy cover), where
majocity of tree cover represented by trees >5m in height
Deciducus tree species make up >60% of the total tree cover,

| Lands dominated by trees (>=10% tree tancpy cover), where

majority of troe cover roprasented by troes >Sm in height,
Evergraon broadeal trae spacies make up >600 of the Total tree

| cownr

Lands cominatod by trees (»= 10% tree canopy cover), where
majority of e cover ropresentad by trees >2m in haight

Ute Form Class
forest Deciduous Forest
ot | ot s
ot Sutalinn
Forest ;::;-m Newctwlnal
Forest Mixed Farest
Forest Bamboo

| 3 Nateal | Kon.-Forerst .Banen

Non-Forerst | Grassland/ Herbland

Non-Farerst | Sheubilana

Non-Forerst | Snow and ice

Ron-Farerst  Wetland

Forest Plartation Crop

majority of the ynv

hodad on Lree spocies make up >60% of the total tree coves

T Lancs cominated by trees (>=10% tren canopy cover), whare

Msajocity of braw coves represented by trees >Sm in haight
Evergreen noedloles! tree specs make up >605 of the 1014l tree
cover,

T Lands dominated by teees (=« 10% cangpy caver), where majeeity |

of tree coneor represented by traes >5m in height. Bepresented by
mixture of forest cover Lypes where no single cover type makes up

| S60% of 1he tatal free cover.

Langks dominated by trees and bamboo p- 1% trwe canopy
cover], where majoriy of tree cover rep! d by trees >5min
height. Bamboo ma. up S80%, of the total tree and bamboo
GINOPY Coves.

Nihuralfsemi -natural lecds with mnpnty werial extent wmomd

- of exposed soil, sand, rocks

Lands with berbacaous cover, whene wetland obligate wnc-u are

Cscarce, The serisd mxtont of trees and shns & sach <10%,

Lands whare the majarity of woody wegetation coves | <Sm in

how lﬂi and 'wbere woody mtmo« »lwtanepv Cower
ton is

Lands with rmpmy aerial extent uxmmna of snaw and/nt ke,

her % or shiub
wpuuon <collectively »=10% canogy tover. Wotland cbfigates

| e common

Lancs cominated by trees (»= 10% tree canopy cover) and where
nstural orops make wp the majaray of tree cover. Crops indude
Fast-growing Tres such as rubber, of paim, and others, with crops
on wlumty M tomiom

Retined
Definition

27 Oct 2010

27 Oct 2016

27 Oct 2016

27 Oct 2016

27 Cct 2016

27 Oct 2016

27 Oct 2016

27 Cct 2016

27 Ot 2016

17 Oct 2010

27 0ct 2016

17 Oct 2010

SERVIR %% MeEKONG

https://goo.gl/Ix5kq8

Workshop Notes

| Two previous decsuous classes

collapsed o one coerall class,
Since there are no deddous
diebeal types in the Mak

| Reccecke with 'Evergreen Forest’

Discuss reathun versus absolute

couer of the dominaed traw species,

| Discuss feasibikey of mapping this

class. Disouss relative verss
Asolute covar of the caminant

lree species

Recooche with 'Mrgnn Forust:
Decuss refative wnrsus Asokite
Cover Of The domenant Tree species.

| Discuss refatove versus ssolute
cover of the dormirant tree specios,

| Dicuss nelative versus srsolute
| Cover of the domieart tree species,

| Comtiewd open- and closed-shrut

| Terrestrial counterpat 1o aquatic

wotlands {now called Permanently

| Inundated Wettaed|

Name changed.

Woekshop
Braak-Out

all

conservanon «
forest

all

ronsenaton

“SEI Deltares .ﬁ "SllvaCarbon



Biophysical Definitions

example: Forest Land

This category includes all land with woody vegetation consistent with thresholds used to define forest land in
the national GHG inventory, sub-divided into managed and unmanaged, and also by ecosystem type as

specified in the IPCC Guidelines 3. It also includes systems with vegetation that currently fall below, but are
expected to exceed, the threshold of the forest land category.

@ Cover
Seasonal Greenness

@ Vegetation height
Health & Vigor
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Typology

Setting

Terrestrial
Terrestrial
Terrestrial
Terrestriat
Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestriad

Fesrestria | Semi-Natweal |

Torrestriat

Terrestrial

Origin

Natural /
Seend-Natueal

Naturad /
Semi-Natural

Natursd /
Serri-Natura!

Natural /
Sevm-Natural

Naturs /
Serm-Natieal

Naturad /
Sermi-Natyral
Naturad [

Naturad /

| Seri-Natural

Natural [
Serni-Natural

Natural /

Naturat /

Serni Natural

Cumural

Class Description

. Lands dominated by trees (>=10% tree canugy cover). where

majority of tree cover represented by trees >5m in height
Deciduces tree species make up >60 of the 1o2al tree cover.

| Lands dominated by trees (>=10% tree tancpy cover), where

majority of troe cover roprasented by troes >Sm in height,
Evergraon broadeal trae spacies make up >600 of the Total tree

| cownr

Lands cominatod by trees (»= 10% tree canopy cover), where
majority of e cover ropresentad by trees >2m in haight

Ute Form Class
forest Deciduous Forest
ot | ot s
N el oo
Forest :’:::m Newctwlnal
Forest Mixed Farest
Forest Bamboo

|3 Natueal | Kon.-Forerst .Barren

Non-Forerst | Grassland/ Herbland

Non-Farerst | Sheubilana

Non-Forerst | Snow and ice

Ron-Farerst  Wetland

Forest Plartation Crop

majority of the ynr

dad on trae species make up >60% of the total tree coves

[ Lancs dominated by trees (»=10% tren cancpy cover), whare

MSAjocity of braw coves tepresenited by Trees >Se in haight
Evergreen noedloles! tree specs make up >605 of the 1014l tree
cover,

" Lands dominated by trees (= 10°% canopy cover), where majoeity |

of tree coreer represented by traes >5m in height. Bepresented by
mixture of forest caver types where no single cover type makes up

| S60% of 1he tatal free cover.

Langks dominated by trees and bamboo p- 1% trwe canopy
cover], where majoriy of tree cover rep! d by trees >5min
height Bamboomnnuo SEO% of the total tree and bamboo
GINopry Coves.

Nuturalfsemi- -natural lecds with mtpmv werial extent (cmomd

ol exposed soil, sand, rocks

Lands with berbacscns cover, where wetland oblual- Specas are

Cscarce, The serisd mxtont of trees and shns & sach <10%,

Landgs where the majanty of woody vegetation coves I8 <5m in

how kﬁ and 'wbere woody wumion »10%0::0” Cower
ton is

Lands with rmpmy aevial extent uxm\ud of snaw and/u ke,

her % or shiub
Wuaon <ollectively »=10% canogy tover Wotland cbiigates

| e common

Lancs cominated by trees (»= 10% tree canopy cover) and where
nstural orops make wp the majaray of tree cover. Crops indude
FAst-gromwing Tres such as rubber, o paim, and others, with crops
on wbna'y M 'ontlom

Retined
Definition

27 Oct 2010

27 Oct 2016

27 Oct 2016

27 Oct 2016

27 Cct 2016

27 Oct 2016

27 Oct 2016

27 Cct 2016

27 Ot 2016

17 Oct 2010

27 0ct 2016

27 Oct 2010

SERVIR%:# MEKONG

https://goo.gl/Ix5kq8

Workshop Notes

| Two previous decduous classes

collapsed nto one cverall class,
since there are no decidous
dloseal types Ins the Mk

| Reconcie with 'Evergreen Forest’.

Discuss reathun versus absolute

couer of the dominaed traw species,

| Discuss foasibiiey of mapping this

class. Disouss relative verss
Asolute covar of the caminant

lree species

Recooche with 'Mrgmn Forust:
Dicuss refative wirsus abokite
Cover Of The domenant Tree species.

| Discuss refatove versus ssolute
cover of the dormirant tree specios,

| Dicuss nelative versus srsolute
| Cover of the domieart tree species,

| Comtiewd open- and closed-shrut

| Terrestrial counterpast 1o aquatic

wotlands {now called Permanently

| Inungated Wotised)

Name changed.

Woekshop
Braak-Out

all

conservanon «
forest

all

ronsenaton
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Primitives
End Component (Thematic) Biophysical (Continuous & Thematic)
Bamboo % Tree Canopy cover
Mangrove Tree height
Forest
Forest Cover (MMU)
Phenology (deciduous/evergreen)
Broadleaf vs needleleaf
Cropland Shifting cultivation
Agriculture Plantation - Crop (rubber, oil palm)
Plantation-Forest
Rice Paddy
Settlement Urban % Impervious surface
Snow/Ice % Inundation
Water, Wetland,
Snowl/lce
Ephemeral Water
Mining (Bare Land) % Shrub cover
Grassland, Bare >
Land, Shrubland Mud Flats (Bare Land) % Grass cover
Barren (Bare Land)

m BIG SEI Deltares E ?SilvaCarbon
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RO THE AMETUCAN MOMLE

6 > Establish Land Cover
Typology -

Define Spatial

and =
Temporal Data

Requirements

Define End User
Objectives

\ A
v a®a
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DESIGN CRITERIA

I Annual product starting in 2000
' Moderate Resolution (<= 30 m)
I Open Source (Free data)

| Ability to use current methods for
development that include:

I Temporal density
I Multi Spectral

m BIG SEI Deltares m ?SilvaCarbon



Spectral

Resolution

Spatial
Resolution

Temporal
Resolution

Historical
Archive

Cost

o™

ok

> =7 = S % Y% D%o
GOES MODIS Landsat Sentinel SPOT IKONOS Planet Labs
5 7 9 13 5 ) a 3
4.6km x 250m - 30m 10,20, 10m,20m, im, 5m

4.2km 1km 60m 1.5km 4m

[ hourly 1-2 days 16 days 5days 26days(S1-7), 3-5days CET VA
1975- 1999- 1972- 2014 - 1986 - 2000 - 2013-

| Present Present Present Present Present Present Present
Free Free Free Free $$% $$9% $$$
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Q > Establish Land Cover
Typology -

Define Spatial

nd —
Tempgral Datat

Define End User
Objectives

\ A
" 2%

Reqwrements

Reference Data

e ad
Q K %

Field Imagery
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Field Reference High Resolution B ooenfors
R ST o Image Reference : '
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FAO SE Asia Photo 2000-2016 7226
Forest Inventory and Planning Division, Laos Photo 2016 2423
Dept of Forestry, Ministry of Agriculture

and Forestry, Laos PDR

National University of Singapore Myanmar  Field 2014 500
Ministry of Environmental Myanmar  Photo 2015 2470

Conservation and Forestry

Space Technology Institute, Viet Nam Vietham Field & Photo 2010-2011 665
Academy of Science and Technology

Asian Institute of Technology Thailand  Field

Wildlife Conservation Society Cambodia 2012-2016

Fauna and Flora International Myanmar Field 2015

LEAF, Vietham Vietnam 2013

Records of Reference Data from Various Agencies in the Lower Mekong Region

m BIG SEI Deltares m ?SilvaCarbon




{’;} USAID SERVIR %3 MeEkoNG

Primitive J
Accuracy

Assessment Data

50% of data sets
to train models

50% of data sets
for model
selection 3

RLCMS
Accuracy
Assessment Data

(adpc I S'IG ‘SEI Deltares E ?SilvaCarbon
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Establish Land Cover
Typology 7

Develop Thematic Primitives

L l\‘* Maps ® Uncertainties

Define Spatial

Define End User and
Objectives x Temporal Data
@ B MC'I“:(M - Requirements
® a®h .

Field loagery

Reference Data

Q %

Field Imagery
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Reference Data & Algorithm Workshop July 2016
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RO THE AMETUCAN MOMLE

Establish Land Cover
Typology -

Develop Thematic Primitives
I l Maps *® Uncertainties
: Define Spatial
Define End User . and E
Objectives . Temporal Data
C Requirements
- . .

Reference Data

,’4 \
Q %

Field Imagery

Land Cover
Assemblage
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Example Decision Tree

probability surface
water > 80%

Yes No
Surface
Water Mean tree cover (per
pixel) > 20%
Yes No
Tree Other

m BIG SEI Deltares m ?SilvaCarbon



Random uniform <
probability surface water

Yes

Surface
Water

W‘

Random uniform <
probability mangrove

Yes

Random normal # from tree cover
distribution (per pixel) < 20%

Yes

Random normal # from shrub cover
distribution (per pixel} = 20%

Impervious
surface

No

Random normal # from
impervious surface cover
distribution (per pixel) >

20%

lNo

Random uniform <
probability crop

\No\‘

Random uniform <
probability deciduous

Yes No
cropland Other, non
forested

Yes No

Random uniform <
probability evergreen

Yes No
Random uniform < Other
probability tree
needleaf
Yes No
Evergreen Other
needleaf Evergreen




\\ =/ QSAIQ SERVIR % MEKONG

B\ &5 “SEI Deltares E EiicEaion



RO THE AMETUCAN MOMLE

o > Establish Land Cover
: Typology e

Develop Thematic Primitives

(S)USAID SERVIR MeKoNG

"‘T\’ Maps ® Uncertainties
Define Spatial

and
Temporal Data &=
Requirements

Define End User
Objectives

? ! ooooooooo

-
Reference Data

Land Cover XE .o Q‘ YN
Assemblage \Q,,
Field Imagery

Accuracy
Assessment
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Reference Data

Q %

Field Imagery

SERVIR

Primitive

Accuracy \/

%45 MEKONG

Assessment Data

50% of data sets - Thematic Primitives

to train models

50% of data sets
for model
selection

* Uncertainty

RLCMS
Accuracy
Assessment Data

RLCMS
Production

RLCMS
Confusion
Matrix

Primitive
Confusion
Matrix

]
L
L

slc

adpc IV
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RO THE AMETUCAN MOMLE

o > Establish Land Cover
: Typology .o

. Develop Thematic Primitives

(S)USAID SERVIR MeKoNG

[, T 1 <;M3PS ® Uncertainties

Define Spatial

.=
Temporal Data

...... Requirements

Define End User
Objectives

L 52

Reference Data

3 Land Cover § . O\ ’l,'\
x Assemblage -,
Field Imagery

0......"....0‘.

Land Cover Map
Production

______ Accuracy
¢ e Assessment
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~ projects/servir-mekong

i https://goo.gl/A72f{8z

~ Composites <3708
# MekongComposite_2000 Google Earth Engine pre|
M MekongComposite_2001
™ MekongComposite_2002 'y~
™ MekongComposite_2003 +
M MekongComposite_2004 -

Narreng AR

e A
3

Ceutey

™ MekongComposite_2005 e
® MekongComposite_2006 Lr
M MekongComposite_2007

M MekongComposite_2008 ALY
M MekongCompaosite_2009 =31

™ MekongComposite_2010
™ MekongComposite_2011
™ MekongComposite_2012
™ MekongComposite_2013
M MekongComposite_2014

M MekongComposite_2015 Legend
™ MekongComposite_2016 - e
~ Harmonics [ r—
M MekongHarmonics_2014_2016 : ::.;mm’ Yo “
™ MekongHarmonics_NBR_2014_2016 : Yopetin Burtace
M MekongHarmonics _NDVI_2014_2016 B Troe (daciuciis)
M MekongHarmonics _NDWBI_2014_2016 [l Troe {evorgreen mined Srondieat needielen]

B Trew (wwegraan seadivisal)

M MekongHarmonics_NDWI_2014_2016
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| Script Library

1 Data

1 Primitive

I Land Cover
I Training

I Information Products
I Space for collaboration (Blogs)

I Help Desk

m BIG ‘SEI Deltares E ?SilvaCarbon
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RLCMS Partnership
System Development

s 58—

Capacity building

? il ~§.‘3}

SilvaCarbon

i SERVIR

Google Earth Engine MEKONG
Nohm

&) " Imi(e) $ MIMU —®—
Consultation End user engagement
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SERVIRMekong - Decision support tools
https ://servir.adpc.net/tools

Satellite Radar-derived ClimateSERV
Virtual Rain and Stream Fhis toal aioes destiismea
Gauge Data Service B AR A o

THiS SSViCe PIOVICES DRl FEat-ams and Wm"'ﬂ S0CSON-TIETS 0
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