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Community-based forest monitoring

News  Sport = Weather = Shop = Earth = Travel

Video UK Business Tech Science = Magazine = Entertainment &

Science & Environment

Communities can monitor forests 'as well
as experts'

By Mark Kinver
Environment reporter, BBC News

© 29 October 2013 ' Science & Envircnment

Communities living alongside the
world's tropical forests can estimate
an area's carbon stocks as effectively
as hi-tech systems, a study has
shown.

An international team of researchers
found communities using sticks and
ropes obtained the same results as data
gathered by satellites

They added that the study showed that
projects aimed at halting deforestation
needed to use these people's skills.

The findings have been published in the
journal Ecology and Society

"For the first time, we have shown that
local communities are able to monitor
forest biomass up to the highest
standards of the [Intergovernmental

Data by community members was show to
be as accurate as data gathered by hi-tech
systems
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Rise of the citizen scientist

From the oceans to the soil, technology is changing the part that amateurs can play in
research. But this greater involvement raises concerns that must be addressed.

18 August 2015
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Science is not just for scientists these days. Going on a scuba-diving haliday this summer? Share

[ E-alert RS [ Facebook [ Twitter

CRISPR children

Should you edit your children's genes?

In the fierce debate about CRISPR gene editing, it's
time to give patients a voice

ke m 238,281 people like this

the temperature data from your dive computer with researchers eager to plug holes in sparse

records for inshore areas. Nervous about possible pollution from a nearby fracking project? Ease Recent Read Commented

your concerns by helping to collect and analyse air samples as part of a monitoring project. Stuck at
home as the rain pours down? Log on to the Internet and spend a couple of hours folding proteins

and RNA to help university scientists work out how biology does it.
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Utility of emerging technologies

Emerging technologies for forest monitoring

Participatory monitoring

Sensors

Big data storage & processing  Presentation & interaction

8

Remote sensing

Ground observation
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Local storage and processing
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Use of mobile device

* More than 5 billion mobile users in world
* 2 billion smartphones users

~ 7,000 + _-— + 100

g k= Subscriptions (in millions) g |

2 6,000 o =

é —e—World (Per 100 inhabitants) ’ + 80

9 5000 -+ "

) —ii-Developing countries (Per 100 inhabitants) =

- p—y J m

2 4,000 60 =

= =

3} ©

S 3000 £

5 3 L0 E
=

; =)

= 2,000 —+ -

= )

3 + 20 ~

) 1,000 —+ —‘

E

S - - | | | | | | | | | | | | | | -0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Years

Bl T e (I.T.U. 2015)




Active user on social media

HOW MANY USERS ARE ON
YOUR PREFERRED PLATFORM?

Instagram and LinkedIn are tied
with 300 Million Active Users.

1.35 300 300 284 70
billion million million million million

Monthly Active Users
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http://www.internetlivestats.com/

Tools for community-based monitoring
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http://www.cybertracker.org/

Tools for community-based monitoring

ODK Collect 1.2(1012)

Data collection made easier...

0>K | Fill Blank Form

OPEN DATA KIT

Edit Saved Form

Send Finalized Form

Get Blank Form

Delete Saved Form
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https://opendatakit.org/

Tools for community-based monitoring

GeoODK Collect

Data Collection & Mapping

E o

Collect Data Send Data
| Y 4 [-83
Edit Data Map Data

S &
—
"

Delete Data Settings

WAGENINGEN UNIVERSITY
EEEEEEEEEE



http://geoodk.com/index.php

Tools for community-based monitoring

Wiki

Pictures

Geo-Wik: piture
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http://www.geo-wiki.org/mobile-apps/

ools for community-based monitoring

Agricultural Resources

Sapéhi

Fishing Gathering

Hunting
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https://www.ucl.ac.uk/excites/software/sapelli

Tools for community-based monitoring

Collect Data

Checking location...
28%

CMRV
Workshop .

Interactive Forest Monitoring

& You can Collect REDD+ Data!
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¢




Utility of the Tools

" Accessibility
" Ease of use
" Affordability
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Study sites

Vietnam *
Tra Bui

Ethnic minority

Ethiopia =

Kafa

Local rangers

Peru I@I

Three communities

Indigenous people
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Carbon measurement results

Cost of data collections Above ground biomass estimations ( ton per ha)
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Technical setup for forest monitoring

" Data collector : local expert
® Means of data acquisition
e Analogy system: Paper with hand held GPS
e Digital system : Mobile
" Systematic form design : decision based form design for Mobile

deV|Ce Basic data

(name,date, place)

Disturbance
Date
GPS data ‘
Point /polygon
hovs Drivers of
disturbance
Yes
No Forest? Yes
V l Evidence of
Current Forest detials disturbance
land use
Description
-audio Photo
Disturbance >

-video (NESWT)
-text
No Earth Engine



Overview of data management scheme

Forest Disturbance Monitoring Form

GeneralDescription GeneralDescription TakePhoto TakePhoto TakePhoto TakePhoto TakePhoto

ffected DriverOfDisturbance is_Disturbance_No counttree reforestation
S - DescriptionOfArea DescriptionAudio PhotoNorth PhotoSouth PhotoEast PhotoWeast PhotoUpward

generally, the areas are

ICOFF SETE 4 NO iohabed
SETE 15 NO
The area is completely
SETE 26 NO change into dEming

Landy

Cultivated land with
some trees remaining.
SETE OTH 30 NO Next to Tyra wetland.
IMaize, cattle. Sense
farest to the east.

SETE 51 NO

SETE 15 NO
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Time of Change:

How do local forest
change reports compare

2008 - L with remote sensing
i s based estimates?
2012 2013 2013
Deforestaion Degradation
With remote sensing, we can
S 151 only ‘see’ changes at the
©
5 canopy level (limited ability to
-Q .
= 101 detect degradation)
o
S
3 5 However, local reports are
z often subject to bias,
01 , , , , , , especially when changes are
2 0 2 2 0 2
Lo yer gradual and complex

Pﬁ A., DeVriés; BizKooistra L., de Bruin, S., Avitabile, V., Herold, M. Combining satellite data and community-based
observations for forest monitoring. 2014. Forests, In Review.



Complementarity of Data Streams

[ S R S A s Key questions of REDD+ [m———m———— e m |
| Methods Contributions | MRV | Contributions Methods :
: Multiplier to : [T~ T T T T T T T T T T 1 : :
I sensor —> Geo-locations ﬂ Where is the forest change? :hl Geo-locations GPS A |
| information : PP ——— ' : E s |
. | [mmmmm—m—————— | | measurements E |
| = | How much forest is | [ through hand '
| = —> Area of change q . h| Area of chan ght —
| g : L changing? | | . held device 5 |
| | |
@ : Sy | ! S |
- |, Time of :ﬁ ! | | Time of g
I3 deforestation | | : ! : 2
| A I | | When is the forest change? : | deforestation 8 |
| mage | : ! | Local s |
Interpretation i | | i
| &Tirrlljle series _»Egn:azgtion ' | ’h: meof -« iknowledge & |
' analysis ¢ : oo ’ | degradation interview |
I | e s s e s e I I
: Drivers | { What are the causes of : h: Drivers :
| information : ' change? : | information |

The relative strength of contribution of each data stream to the REDD+ MRV objectives
is indicated by shade (dark = strong; light = limited)

WAGENINGEN
For quality of life



Interactive forest monitoring system
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Interactive forest monitoring system
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stable history monitoring BFAST Monitor:
period ;  period breakpoint  Breaks For Additive Season and Trend

Can we use statistical breakpoints to quantify,
map and predict forest change (Activity Data)?

Red / Yellow:
negative change
Blue:
positive change
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Monitoring
Period:

2011-12

0.5~

04-
2000

I
2004

time

I
2008

|
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Change Magnitude
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Legend

Near real-time forest change

[] Based on Satellite (March 2015)
»x Cround observations(Oct 2014- Mar 2015)

Historical forest change
» Cround observations (2013)
# Cround observations (2012)

Administrations
Woredas
[[) kafa Biosphere Reserve



http://www.cbm.wur.nl/

Near real-time forest change monitoring

Muluken Mekuria n
March 18 at &-16am ar real t1 st 1 1t
Dear allrangers

[ | Satellite based alerts ( February 2015)

admasu did his change point last week at chomeca kebele/ far kebele of
chena and he discover that there was huge fire disturbance there, so
please try to visit yours as much as possible because you have your own
change point on your hand

For quality or lire -
ﬁ ety Unlike - Comment

x Ground observations



P(DEF) Local Expert Data
m % Deforesied I

S + Degraded




Conclusion

Community-based forest
monitoring

Increased timeliness, accuracy & engagement
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Weblink

* www.wadeningenur.nl/changemonitor

* www.wadgeningenur.nl/cbm

Interactive community-based
tropical forest monitoring
using emerging technologies

WAGE l: ING E N [NIEH Arun Kumar Pratihast
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http://www.wageningenur.nl/changemonitor
http://www.wageningenur.nl/cbm
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Thank you for
your attention!

Arun Pratihast

arun.pratihast@wur.nl

Laboratory of Geo-Information
Science and Remote Sensing
(GRS)

Wageningen University

http://www.grs.wur.nl
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Types of community-based monitoring

1. Autonomous local monitoring with no formal affiliations with
professional scientists

2. Collaborative monitoring with local data interpretation,
where local stakeholders are involved in data collection,
interpretation, or analysis, and management decision-
making, although external scientists may provide advice and
training

3. Collaborative monitoring with external data interpretation,
where local stakeholders are involved only in data collection
and decision-making emanating from the monitoring

4. Externally driven monitoring with local data collectors,
where local stakeholders are only involved in data collection
(commonly called citizen science)

5. Externally driven, scientist - executed monitoring, where
external scientists manage all aspects of the project and
local stakeholders are not involved.

WABENINGE N TN (Danielsen et al’s 2009, 2014)



