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Session #3 Outline

* Using near real-time data for tracking global change
» Discussion of the top five applications for early warning systems

 Introduction to relevant we-based and mobile applications



Near Real-time (NRT) Monitoring and Alert Systems

 Information about ecosystem change detected by satellites is packaged
and delivered to decision-makers

— Repeated, low-latency monitoring of fires and forest disturbances

— Tracking global changes 2
— Enabling rapid response
had




Tracking Global Change - Dally Fires







Tracking Global Change — Annual Deforestation
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NRT Monitoring and Alert Systems Supporting Tropical Forest

Management

e 2002
Development of first NRT
monitoring and alert

SyStemS used for /,NASI—‘«FiRMS
conservation (MODIS) :J:frjt_rw
Cl Firecast
3 IRC GWIS
MAAP |
. 2019 g J

Dozens of NRT
monitoring and alert
systems (MODIS, VIIRS,
Landsat, Sentinel, ...)
Higher resolution forest disturbance
alerts, nanosats, integration of in situ
monitoring and remote sensing
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Top 5 Applications of Early Warning Systems

1. Protected area management
2. Forest surveillance

3. Supplement reports with maps &
graphics

4. Inform conservation policies
5. Public awareness




FIRECAST
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FIRECAST

« Conservation International's NRT monitoring
and alert systems (est. 2002) aim to empower
local stakeholders with timely monitoring and
forecasting information from satellites to
prevent the destructive effects of fires on
natural habitats and human well-being.

FIRECAST

300 users from- ..

: ofi i_‘ J A,
¥ 4overnment agenc“ y
~
25 HSELS ) 50 users fr

internationd - i v 7
. . national For-
.-. Profit/ComS@ny- 1000+ users Profit/Company

_: i

firecast.conservation.org 9



Peru — Success Story

* Peru’s Alto Mayo reserve

— Established in 1987 as part of the
National System of Protected Areas

— 182,000 hectares

— Contains high biodiversity and
many endemic plants and animals

— Provides watershed protection &
flow regulation

— Yuracyacu River provides irrigation

for rice cultivation for neighboring
communities

— 24 small village inside the reserve
and Aguaruna native communities
to the northeast

L




Peru — Success Story

* Peru’s Alto Mayo reserve
— High rates of deforestation
— Road development
— Increasing pressure from a growing
migrant population
— Expansion of conventional coffee
farming

— llegal logging

11



Peru — Success Story

* Peru’s Alto Mayo reserve FIRECAST
— Now have NRT monitoring information Fire Counts for San Martn 01112018 -OS/A2018 (VIRS)
e Fires from FIRECAST P
» Acoustic sensors for chainsaw alerts .

* Belavista
46% a9 Go%
Pxota
* Drones
lMoyobamba —
1.02%
Manseal Caceres El Dorado
10 33% 11 64%
Mombre de la Suscripcion: Alerta de presunta tala de arboles en Alto Mayo Lamas Hualiaga
10 458% 2.04%
Fecha 2018-08-28
Name Fire Count
Este correo electrénico ha sido enviado por el sistemna de alerta temprana de Conservacidn Internacional, P o
Firecast. Haga clic en los siguientes enlaces para reproducir la alerta y descargar un archivo de imagen.
El Dorado &0
Se registraron 2 alertas acisticas en la zona de interés. Hualaga “
Lamas 72
Guardian: Tiwinza #1 Mariscal Ciceres i3
LAT/LONG: -3.97733,-77.3797 Meyobamba 7
Fechay horainicial:  2018-08-28 16:42:36.071000 (America/Lima) Picota 118
Fecha y hora final: 2018-08-28 16:44:06,071000 (America/Lima) Ricia 10
Intervalo de confianza: 0.993813 SuhMatte b
Archivo mp3: hitps://assets.rfox.org/audio/13c757df-6aac-44ac-8345-3d310783825.mp3 feoane —
Archivo png: https://assets.rfox.org/audio/13c757df-6aac-44ac-8345-3d310783825.png

Fire detections attributed to each Province for San Martin 01/1172018 - 05182018 (VIIRS)
Areas with no fires in this time frame are omited from the chart for clarity.

. - o
e Q @ @esri —-L0gi=
|

ANALYTICS
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Peru — Success Story

« November 17th, 2017: drone captured
Imagery of illegal logging in Peru’s Alto
Mayo Protected Forest

* The Alto Mayo indigenous community’s
chief and coordinator of the Control
and Monitoring department in the Alto
Mayo Protected Forest used drone
iInformation to ask authorities to take
action

* Resulted in citation and fine for illegal
logger

o= i ¢I A..‘---l' 1 r - =8 :
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Global Forest Watch

Global Forest Watch

Near Real-Time Forest Monitoring

Ruth Nogueron Mikaela Weisse

World Resources Institute

PRatocredit: CIFOR

globalforestwatch.org



Global Forest Watch

]

GLOBAL EXPLORE STAY INFORMED GET INVOLVED 'HOW TO ABOUT

‘ ON THE GFW

* |INTERACTIVE MAP

MORE INFO
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Global Forest Watch

Satellite Cloud Artificial In accessible

information - computing intelligence formats

= WmeE NAsA




Global Forest Watch

Impact-based approach

L

Information

A S

Q

)

Transparency

Action

Accountability
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Global Forest Watch

Foundations

il

Information

Platform

Partnerships
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GLAD Alerts

Weekly deforestation alerts from the University of Maryland

e Features:
— Updated every week in GFW

— Temporal availablility depends
on cloud cover

— 30-meter spatial resolution

— Available for all countries

between 30 degrees N-S
latitude

glad.umd.edu
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GLAD Alerts

Methodology

« “Forests” are defined here as areas with
trees at least 5 meters high and a forest
canopy density of at least 60%

 An alert is defined as any pixel with at least
50% forest canopy loss

e Alerts are based on the last clear Landsat
observation

 Two types of alerts: confirmed and
unconfirmed

— Alerts remain unconfirmed until at least
two observations indicate loss in the pixel

FOREST @;

UNIVERSITY OF

2012-2014
Landsat
|magerf LatEﬁt 2[:“5
individual
* Landsat
‘ image
Quality assessment
and normalization
-
v
e
Time-series
metrics <
| Possible alert
if1ofd
h 4 Forest consecutive
P disturbance [ looks mapped
Bagged as disturbance
classification
tree algorithm T Confirmed alert
Ed disturbance ki gugng;gutwe

looks mapped
as disturbance
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GLAD Alerts

22



GLAD Alerts

Accuracy and Limitations

False positives (all alerts): 13.5%

— Most (9.5%) occur on the boundaries
of other changes

False positives (only confirmed alerts): 1%

False negatives: 33%

Alerts are generally conservative

Cloud cover can cause delays of weeks
or even months in detecting changes

FOREST @/

UNIVERSITY OF

MARYLAND
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GLAD Alerts

FOREST

INDONESIA DATA

GLOBAL DATA

GLAD alerts

Recent alerts

GLAD alerts from

Go gle Go gle EarthEngine CARTODB

1JAN 2016

FOREST CHANGE

to | 10 JUN 2016

LAND COVER

LAND USE

CONSERVATION PEOPLE STORIES INDONESIA DATA

Select an area to analyze
or subscribe to

Map tiles by CartoDB, under CC BY 3.0. Data by OpenStreetMap, under ODbL.

Aovaa33d

]

50 km L———1 | Terms of Use
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How to Access Alerts in GFW

* Display alerts on the interactive
map

 Analyze alerts within an area of
Interest

e Subscribe to an area of interest and
receive e-mails each time a new
alert is detected

 Download alerts (shp, csv) or
access them through the WMS or
API

» Use the alerts offline with the Forest
Watcher mobile application

L :

Melako Community



GLAD Alerts

Uses of alerts

L

A = ¢

Investigate Manage Empower local
unlawful activities protected areas people

PO <

Execute conservation Raise public awareness
compensation programs

26



10,
<
al
<
<
>

maaproject.org




MAAP Alerts

« MAAP (Monitoring of the Andean M
Amazon Project) is organized by the
Amazon Conservation Org anization Monitoring of the Andean Amazon Project

« This project provides near real-time
deforestation monitoring in Peru, Brazil,

Colombia, Ecuador, and Bolivia L3 el T
« To do this, MAAP uses data from five Ay SRSt
satellite systems: Landsat, Planet, Lot o T
DigitalGlobe, Sentinel, and PeruSat $ b
* Their goal is to allow for easy access gl 0 A
and distribution of deforestation SO L
iInformation to policy makers, oo
researchers, the media, and the \ o T A
public pm._:.uca,, _.
| Q) Gold Mining qp Gold Mining in Protected Area (1 @ Hydro q Hydrocarbon in Protected Area [ @ il paim () @) Caczo 0 @ Cattle Pasture

|S5] Coca @ Coca in Protected Are , Other Agriculture (Papaya, Rice...) , Fire U , Fire in Protected Area U , Logging Road L , Major Road L Q Dams
L',Flod = QEdewn

L :



MAAP Alerts

5 ¥ (M masproject.on & u » 0

T Appe Imporied Faom [E Crer bookomarks

Monitoring of the Andean Amazon Froect

HOME - ARCHIVE - SECTORS - SYNTHESIS - INTERACTIVE - COUNTRIES - OTHER - ABOUT MAAP

ARCHIVES

MAAP #85; ILLEGAL LOGGING IN THE PERUVIAN AMAZION, AND
HOW SATELLITES CAN HELP ADDRESS IT

MAAP #84: NEW THREATS TO THE PERUVIAN AMAZON (PART 1:
YURIMAGUAS-JERERDS ROAD)

Bolivia Colombia
Brazil

29


http://maaproject.org/en/

MAAP Alerts

Monitoring of the Andean Amazon (MAAP)

WRI FORMA, Terra-i deforestation alerts

MODIS, Landsat ' ey
- Amazon By

mining, logging, pol palm
plantations, hydroelectric dams,
oil and gas development, coca
cultivation

Informatiol y: web portal,
“image of the week”

ar policy makers, civil
somety media, public

ganization: Amazon
Conservatlon Association




MAAP Alerts

Drivers of Deforestation in the Andean Amazon (see icon legend below map)

6/12/2018 MAAP #66: Satellite Images of Belo Monte Dam Project (Brazil) | MAAP

Navigate to

q MAAP #
PROJEC

BRAZIL, MAPS,
Download PDF

K Facebook =

The Belo Mon
hydroelectric
complex, locat
Xingu River ir
of Para in thes

B P &2

Conegonze Foliow  Tramlate Zoon
: o oty

voir (blue

Brazilian Am: il e T =
(see Image 66

been controve

eservoir

e main dam
as the Xingu
in the

its inception o te)

years ago, due
Select filters to view, then click Done environmenta
G Gold Mining & Q Gold Mining in Protecte concerns relat

= Coca in Protected Area [0 , Other Agricul building and
] operating one
8 Blowdowns

e i 1hit et 3

# Got more ade-ins

largest dams it

DONE in a sensitive

environment.

- anE

Jaberen in
of Arsasanisn terest, We ot

Extraction: i Thedamhasr
Q Gold Mining
, Hydrocarbon

The ohjective seralble derroge. Far examgple, it b eurrently net knows whether thees fa an

provides insigl

Landsat 8, 20 July 2017 |
ey

B Estimated Flood Area : o —

Despite legal c

i Image 66d. Data: NASA/USGS, MAAP

hitp:/imaaproject.orgi20
I Amazon Consarvaten
i g ; i 1012 1410 St WV, Suse 9625
@ , @ ? If the icon has a dor, that means within Protected Area ‘Washinglon, DS 7000

202-234-2356
W amazancongarvation.ong .
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MAAP Alerts

MAAP #85: lllegal Logging in the Peruvian Amazon, and How Satellites
Can Help Address It (https://maaproject.org/2018/illlegal log/)

32


https://maaproject.org/2018/illegal_log/

MAAP Alerts

 The Peruvian Amazon comprises of 60% of the country's area

 This region provides countless ecosystem services to local groups, such as food,
water, and timber

e [tis also a biodiversity hotspot and a great carbon sink to help mitigate climate
change

© Pete Oxfor
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MAAP Alerts

e Threat:

Countless resources available In
the Amazon

llegal extraction of these
resources is common, particularly
logging

llegal logging is hard to detect
because it is often small-scale
selective logging and not large-
scale clear cutting

© jbdodane/Flickr
reative Common
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MAAP Alerts

e Solution:

Remote sensing can be used to
quickly detect these operations
In near-real time

The Amazon Conservation
Association used GLAD alerts,
Sentinel-1 (radar satellites), and
Planet (optical satellites) to
observe new logging roads in the
Peruvian Amazon between 2015
and 2017

Mapping of new logging roads
(seen right) can help quickly
identify new illegal logging sites

Landsat map of logging roads in the

Peruvian Amazon

ey

ix""‘“

Map of logging roads in the Peruvian
Amazon using GLAD Alerts

35



MAAP Alerts

Using Radar to track
a Logging Road

near Sierra del Divisor

May 2015 - December 2017




MAAP Alerts

Planet, october - december 2017

1 2 :
Image created by ACAIACCA, May 2018




MAAP Alerts

e Successes:

— Between 2015 and 2017, 2,200 km of
new logging roads were mapped
(shown in red on the map)

e Up to 2.5 km of new roads per week

— Roads were concentrated in three
zones:
» Southern Loreto, between Cordillera
Azul and Sierra del Divisor National
Parks

e Southern Ucayali
 Northeast Madre de Dios

— Successful projects like these show the
potential for using near-real time for ¥
future identification of illegal extractives Logging Roads

— This information allows proper reforms to 2”15'2“1?‘
be implemented | until 2014 [ S S

| Territorial/indigenous Reserve|

{ 7 Protected Area/CC

.-. — Map of logging roads in the Peruwan Amazon

38
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Mobile Applications

A mobile solution to lack of connectivity

The Forest Watcher mobile app brings the dynamic online forest monitoring and
alert systems of Global Forest Watch offline and into the field. Monitor areas of
interest, view deforestation and fires alerts, navigate to a point to investigate,

and collect information about what you find, regardless of connectivity.

Jownload on the GET IT ON

’ C
3 App Store P Google play

http://forestwatcher.globalforestwatch.org/

40



Forest Watcher

Features

« Download data on forest changes

 Collect information (points,
photos), use customizable forms

 Navigation

41



Forest Watcher

Users

Conservation NGOs
Forest administrators and rangers
Control and surveillance personnel

Local communities and indigenous
peoples

Scientists

42



Forest Watcher

uil T-Mabile = 1:53 a. m. LY

¢ Forest Watcher Settings
Has iniciado sesion como

Glabal Forest Watch

wriforests{@gmail.com

Coardina el

Decimal

armato

Tus areas

Ejemplo .

Acerca de esta aplicacion

Colaboradores

#
y

T-Maobile = 11:54 &, m.

ombre

Ejemplo

T 3 .I
ITRILES

Sistema de alertas

Deforestation (GLAD)

Penodo de

tempa

Fires (VIIRS)

Hace 6 meses

L -

@
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Forest Watcher

ul! T-Mabile =

{ Forest Watcher

Ejemplo

11:55 a. m.

Mapa

Deforestation (GLAD)

Recientes

nformado

Protected Areas

Tree Cover Loss (2014)

Tree Cover Loss (2015)
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Forest Watcher

45




Advanced Fire Information System aFl5

 The council scientific and industrial
research operates the Advanced Fire 1.
Information Systems (AFIS)

* AFIS provides a free mobile application
for both Andriod and iOS

 The application allows a user to set a &
location to monitor and view fire
Information

1. Active fires © 9 & b
2. Fire danger 3.
3. Fire history

Brightness: 3.3 K i
2019-01-3104:48 ]

https://afis.co.za
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Surveyl23

E

1- Create Form 2 — Capture Data 3 — Make Decisions
(Design project) (Field work & surveys) (View & Analyze)
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Surveyl23 %
Create Form

Surveyl23 Web Designer:
Build smart forms graphically in a web browser
Easy to build

Surveyl23 Connect:

A downloadable desktop tool. Works in combination with Microsoft
Excel.

Complete smart form capabillities

48



Surveyl23

E

1- Create Form 2 — Capture Data 3 — Make Decisions
(Collect Information) (Field work & surveys) (View & Analyze)

49



Surveyl23

Capture Data

1. Surveyl23 Field App
 Avallable for download (Google Play,
10S, Windows Mac)
« Leverage device sensors (external GPS,

camera etc.)
« Can add new data and update existing

features

2. WebForm in a web browser
Capture data from a web browser. Can be embedded within a website.

 Nothing to install.
« Online only. Add new data only.

50



Surveyl23

E

1- Create Form 2 — Capture Data 3 — Make Decisions
(Collect Information) (Field work & surveys) (View & Analyze)
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Surveyl123

Looking at Your Survey Results
Surveyl23 website includes many built-in reporting
capabilities
Enables you to examine your data
Potentially observe trends and patterns about
— The survey collection process
— The collected survey data

All data results can be filtered by date and date
ranges

Helps in better decision making

52



Summary of Session #3

e Introduction of near real-time monitoring and alert systems
e Discussion of important applications

 Examples of prominent near real-time alert systems
— Firecast
— Global Forest Watch
— Glad Alerts
— MAAP

 Introduction to useful mobile applications
— Forest watcher
— AFIS
—Survey 123

53



Demonstration FIRECAST

 Create a fire alert for your area
of interest

* https://firecast.conservation.org/ g .
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Summary of Course

* Reviewed satellite data and mapping tools available to

iInform sustainable land management decisions
— Maps, GPS, GIS, Participatory GIS, Participatory Mapping, create a map in Google Earth

 Reviewed basic concepts of remote sensing, satellite sensors,
and image interpretation relevant to sustainable land
management

— Principles of remote sensing with satellites and drones, spectral signatures, resolutions,
satellite sensors, data portals, software, esri earth explorer

 Reviewed mobile apps and systems for early warning and alerts
— Web-based tools for a variety of applications and skill-levels

— useful mobile applications for GIS and participatory mapping

55
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