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1 WHAT IS COBWEB?

HI AND WELCOME TO COBWEB! NO, WE'RE NOT AN
INTERNATIONAL CRIMINAL ORGANISATION THAT YOU'D SEE
IN JAMES BOND, WE'RE A PROJECT THAT EMPOWERS
EVERYDAY PEOPLE TO COLLECT ENVIRONMENTAL 2 /" AND IN PRETTY BASIC TERMS THAT
INFORMATION LISING THEIR MOBILE DEVICES. MEANS WE CAN USE THIS DATA IN

RESEARCH AND DECISION MAKING.

SO, HOW DOES IT WORK? WELL THE
WHOLE PROJECT RELIES ON CROWDSOLIRCING.
PEOPLE COLLECT INFORMATION IN DIFFERENT
CITIZEN SCIENCE SURVEYS, WHICH CAN THEN BE _
' ACCESSED BY RESEARCHERS.

THIS MEANS WE
GET A VARIETY OF
OPPORTUNITIES TO

COLLECT DATA FROM
ALL WALKS OF LIFE.

THE AWESOME THING ‘ABOUT COBWEB
IS THAT YOU (OR ANYONE) CAN BE INVOLVED
IN EFFECTING THE POLICIES MADE ABOLT YOLR
NATURAL HERITAGE, IN YOUR PART OF THE
WORLD!

AND THATS THE BIT WE'VE
BEEN FOCUSING ON

AND WE'VE
COBWEB HAS BEEN BEEN DEVELOPING MOBILE
DEVELOPING GENERIC APPS WHILST WORKING ALONGSIDE

COMMUNITIES TO HELP ENSURE WE
MEET THE NEEDS OF OUR CITIZEN
SCIENTISTS.

CROWDSOURCING INFRASTRUCTURE.
SOUNDS COOL, RIGHT?

IT REALLY IS! IT'S A
TOOLKIT WHICH CAN BE
DOWNLOADED AND USED PRETTY

MUCH ANY WAY, FOR ALL SORTS
OF SUBJECTS.

U
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AN OVERVIEW OF THE
COBWEB ARCHITECTURE

AND THE HIGH LEVEL
INTERACTIONS
BETWEEN COMPONENTS
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http://ijsdir.jrc.ec.europa.eu/index.php/ijsdir/article/view/406

WHAT IS CITIZEN SCIENCE, YOU MIGHT ASK?
IT MEANS IT'S ALL DOWN TO YOU, AND
THE GOODWILL AND ENTHUSIASM OF
VOLUNTEERS IN SCIENTIFIC
RESEARCH.

IT BREAKS DOWN LARGE
SPECIALIST TASKS INTO SMALLER,
NON-SPECIALIST TASKS THAT ANYONE CAN
DO, INCREASING THE ACCESSIBILITY OF
THE PROJECT AND THE DATA
RECEIVED.

OVER THE PAST FEW YEARS, THE WAYS CHECK OouTt OR THESE GUYS...
IN WHICH THE PUBLIC CAN GET THESE FANTASTIC CITIZEN
INVOLVED WITH SCIENTIFIC RESEARCH SCIENTIST HEROES!
HAVE RAPIDLY EXPANDED, ESPECIALLY
BECAUSE OF THE WIDESPREAD USE OF

GPS-ENABLED MOBILE DEVICES. y

\___,,/ JIM WILSON: A LONG-STANDING

IN 201Q, SEVENTH GRADERY AT
- EVERGREEN MIDDLE SCHOOL IN
GOTTONWOQD; CALIFORNIA, FOLUND AN

VOLUNTEER, HE'S BEEN COLLECTING APPARENT CAVE ON MARS!-YES; MARS THE
SALAMANDER DATA IN THE BACKUS "PLANET!'USING THE CAMERA ON NASA'S
WOODS RESERVE FOR 12 YEARS - MARS ODYSSEY ORBITER,., THEY FOUND

AND IS RESPONSIBLE FOR
ONE OF LONGEST DATA

SETS FOR THIS AMPHIBIAN
IN CANADA.

SOMETHING UNEXPEGTED: A SMALL, -
ROUND, BLACK-SPOT. ‘AFTER FURTHER

INVESTIGAHON, NASA RESEARCHERS
DETERMINED THE FINDING 'I_NDICATED THE.:
PRESENCE OF A CAVE!

i WWW.NASA. GOV/TOPICS/MOONMARS/FEATURES/
NTBIOSPHERE. COM/BIODIVERSITY-MONITORING KIDS. FIND_CAVE HIA.

WHILE THE MAJORITY OF CITIZEN
SCIENCE TAKES PLACE ONLINE OR VIA
MOBILE PLATFORMS NOWADAYS; IT'S
CERTAINLY NOT A NEW IDEA. CHECK OUT SWEDISH
BOTANIST AND FATHER
OF TAXONOMY, CARL
LINNAEUS. HE

DEVELOPED HIS
SYSTEM OF
BIOLOGICAL

@ CLASSIFICATION

&@ LSING SAMPLES
> .

FROM AMATELIR

SCIENTISTS.

SO YOU'RE PROBABLY ASKING
WHY ARE WE USING CITIZEN SCIENCE?
WELL ITS JUST A GREAT RESOURCE AND
IT MEANS THAT RESEARCHERS CAN BE
EVERYWHERE AT ONCE
(WELL, ALMOST).

I KNOW, IT SOUNDS LIKE COBWEB IS
RECRUITING AN ARMY, AND WE ARE! WE HAVE POWER
IN NUMBERS! MORE RESEARCH CAN TAKE PLACE ON A

SCALE THAT'S IMPOSSIBLE USING ONLY

EXPERT CONTRIBUTORS.

VOLUNTEERS CAN BRING A FRESH
PERSPECTIVE TO RESEARCH QUESTIONS,

CROWDSOURCED DATA
DEMOCRATISES SCIENCE,
WE'RE TAKING IT OUT OF
UNIVERSITIES AND
LABORATORIES AND INTO
COMMLNITIES, BUILDING
RELATIONSHIPS BETWEEN
THE SCIENTIFIC
COMMUNITY AND PUBLIC.

HELPING NEW DISCOVERIES AND
CONNECTIONS TO BE MADE.




Z WHO IS INVOLVED?

CITIZEN SCIENTISTS WERE COMPLETELY
INVOLVED IN THE DEVELOPMENT OF THE APP, RIGHT

FROM THE VERY BEGINNING! DEVELOPERS PARTNERED WITH
COMMUNITY GROUPS ACROSS WALES, WORKING TO UNDERSTAND
WHAT THE APPLICATION NEEDED TO BE AND BUILDING THESE
NEEDS INTO THE SOFTWARE.

CITIZEN SCIENCE ISN'T
WITHOUT ITS CHALLENGES,
ENGAGING WITH A COMMUNITY
TAKES SIGNIFICANT TIME, ENERGY
AND RESOURCES.

SO ONCE THE INITIAL COBWEB
SOFTWARE WAS DEVELOPED, THE GENERIC
APPLICATION WAS READY TO BE UNLEASHED
INTO THE REAL WORLD FOR TESTING.

THERE’S A DELICATE BALANCE
BETWEEN MOTIVATING AND
REWARDING CITIZEN SCIENTISTS FOR
THEIR INVOLVEMENT WHILE KEEPING
EXPECTATIONS REALISTIC ABOUT THE
IMPACT OF RESEARCH PROJECTS.

...EXCITING!

THE UNESCO BIOSPHERE
RESERVES PROVIDED THE PERFECT
TESTBED TO SEE HOW THIS SOFTWARE
PERFORMED IN THE WILD. SO, WITH OUR

CITIZEN SCIENCE ARMY IN TOW, WE PUT
THE APP THROUGH ITS PACES.

ONE OF THE BIGGEST CHALLENGES IS

CREATING PROJECTS THAT ATTRACT AND
ENGAGE LARGE NUMBERS OF

PARTICIPANTS AND KEEP THEM INTERESTED.

THIS CO-DESIGN STAGE ALLOWED
US TO SEE HOW SUCCESSFULLY THE GENERIC
SOFTWARE COULD BE ADAPTED TO DIFFERENT
SURVEYS, TARGETING A RANGE OF SUBJECTS:
FROM FLOODING TO BIODIVERSITY.

AND WE GOT TO SEE HOW
END USERS INTERACTED WITH THE APP,
GATHERING DATA THAT COULD THEN BE
FED BACK TO DEVELOPERS

OF COURSE, STRATEGIES NEED TO
BE IN PLACE THAT GUARANTEE
THE QUALITY OF THE DATA THAT'S
GATHERED.

THROUGH THIS
BACK-AND-FORTH,
THE GENERIC APPLICATION
COULD BE IMPROVED IN A
CONTINUOUS PROCESS.

AT PRESENT, LOTS OF THE
DATA BEING CREATED THROUGH CITIZEN
SCIENCE HAS HUGE POTENTIAL THAT ISN'T
CURRENTLY BEING REALISED. WITHOUT USEABLE
STANDARDS ITS DIFFICULT TO ANALYSE THE LARGE
VOLUMES OF DATA WHICH ARE BEING
CREATED, BUT EXIST IN SILOS.

l
(1)
OVER A THOUSAND PEOPLE
ACROSS THE 7 PROJECTS PARTICIPATED
IN FIELD TRIPS TO COLLECT DATA AND
KEEP THE LOOP OF TESTING AND

& I IMPROVEMENT GOING.

. .

COBWEB CAN HELP
SOLVE THESE CHALLENGES BY
CREATING MOBILE APPLICATIONS THAT CAN BE
USED TO GATHER DATA IN A WAY THAT CONFORMS
TO OPEN STANDARDS. THAT WAY THE DATA CAN

BE SHARED AND USED THROUGHOUT
THE SCIENTIFIC COMMUNITY.




THE CO-DESIGN STAGE
INVOLVED A DIVERSE RANGE OF SURVEYS¥*, SIMTRCS SllCa i L s B
ONE EXAMPLE OF THESE PROJECTS WAS A 2015, STUDENTS, VISITORS AND CITIZENS
OF THE DYFI BIOSPHERE EXPLORED THE

pARTﬁ:gszg;?gg:sg ;SF?WEB EXCITING WORLD OF WOODLANDS LISING
THE COBWEB APP.

WOODLANDS (CDW).

THE CO-DESIGN PROCESS
HAD HUNDREDS OF VOLUNTEERS
(THANK YOU!) USING THE COBWEB

SOFTWARE TO COLLECT HIGH
QUALITY ENVIRONMENTAL
DATA.

AND THEY
REALLY TESTED THE SOFTWARE,
COLLECTING A VARIETY OF INFO, FROM MONITORING
DOLPHINS IN CARDIGAN BAY, MAPPING THE INVASIVE
SPECIES JAPANESE KNOTWEED IN SNOWDONIA
NATIONAL PARK, OR SURVEYING BUTTERFLIES
ON AN LURBAN NATURE RESERVE.

WE CAN'T EMPHASISE
ENOUGH THE IMPORTANCE OF
HAVING EXPERTS WORKING
ALONGSIDE INFORMED
VOLUNTEERS.

EACH OF OUR
EVENTS WAS FACILITATED
BY A DELIVERY TEAM, INVOLVING A LEADER,
ASSISTANT AND EXPERT PLUS OUR FANTASTIC
CITIZENS , SO THEY COULD POTTER OFF AND DO
THEIR OWN THING, KNOWING THAT OUR
EXPERTS WERE ON HAND TO
SUPPORT IF NEEDED.

EACH EVENT WAS
A REALLY FUN DAY OUT FOR EVERYONE INVOLVED.
WE GOT TO TEST COBWEB AS A RECORDING TOOL
AND THE VOLUNTEERS GOT TO EXPLORE AND
ENGAGE WITH THEIR LOCAL WOODLAND.

PREPARATION

THE EXPERTS

. INVOLVED DEVELOP
e QUESTIONS AND
r"_l DESIGN THE SURVEY.

THESE CAN THEN BE
LUPLOADED TO THE
APP

MARKETING

POSTS MADE
ABOUT THE

RVERT REAILS SPECIES INVOLVED

ADVERTISED ON
SOCIAL MEDIA.
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THE TEAM IS THEN
TRAINED ON THE USE
9 OF THE APP

INFO SHEETS

VERIFYING FINDINGS

VOLUNTEERS RETURN TO THE
'FOREST HOME’ AND CHECK
THEIR FINDINGS WITH THE

EXPERTS

DELIVERY
A) SAMPLES

FEEDBACK IS
GIVEN AND THIS
IS FED BACK TO
DEVELOPERS




SO DEVELOPING WHILE
TESTING THE TEXT-BOX,
'OTHER' WAS BUILT INTO THE
APP TO MAKE THIS POSSIBLE.

THE FIRST EVENT WAS A BIOBLITZ SURVEY,
AN INTENSIVE FIELD STUDY WHERE SCIENTISTS
AND VOLUNTEERS WORK CONTINUOUSLY IN AN

ATTEMPT TO RECORD ALL SPECIES WITHIN
A DESIGNATED AREA.
(NOT ASKING FOR A LOT HERE!)

HOWEVER THIS MEANT
CONFIDENT PARTICIPANTS THAT
IDENTIFIED ADDITIONAL BIRD
SPECIES COULDN'T RECORD THIS

INFORMATION.
THE 'YES! OR 'NO' ANSWERS
S ———— IN THE DECISION TREE WERE
'DECISION TREE' FUNCTION WHICH AENRIIERASIEIEG E NS g
S(6eT & SERI=: BF GLESTIDNE 16 (SO THE ANSWERS MAKE MORE SENSE
15 VLT ES IDERTIRY WHEN VERIFYING THESE LATER)
SIX BIRD SPECIES.
OK THE
NITH AND REDESIGNED
NS TO RECORD BIRCH
AND THE PRESENCE
WAS SIMPLIFIED TO MAKE THE SLRVEY WERE INCORPORATED SO CITIZENS COULD USE
MORE ACCESSIBLE. FREQUENCIES TO IDENTIFY BAT SPECIES... NEAT.

~N

L\N./

DURING MONTH 3, A BUTTERFLY AND BEE SURVEY
LOOKED AT THE RELATION OF POLLINATORS TO
GROUND FLORA. YES.. WE JOKED ABOUT THE

BIRDS AND THE BEES..

V-

PARTICIPANTS ALSO NOTED IF THE
POLLINATORS WERE RESTING, FLYING
OR FEEDING.

AND AT THIS POINT THE ABILITY TO CAPTURE
MULTIPLE IMAGES WAS BUILT INTO THE COBWEB
APP, SO THAT THESE COULD BE USED LATER TO

CONFIRM SPECIES WHEN PARTICIPANTS WERE
UNCERTAIN, WHICH IS JUST A GAME CHANGER
IN MAKING SURE WE HAVE THE CORRECT INFO.

L _

A DROP-DOWN MENU WAS
INCLUDED FOR BOTH FLORA
AND POLLINATORS.

MONTH 3

WE THEN CHANGED STYLE OF QUESTIONING
AND INCLUDED THE SCIENTIFIC NAMES FOR AND DIVIDED THE
SPECIES FOR THE FERN SURVEY. WOODLAND INTO
SPECIFIC ZONES TO HELP
CONFIRM LOCATIONS.

BY THIS STAGE WE ALSO REALISED THE SURVEY NEEDED A COPY AND
PASTE OPTION TO HELP WITH REPETITIVE QUESTIONING STYLES, NOT THE
MOST EXCITING DEVELOPMENT, BUT A TIME-SAVING ONE FOR THE TEAM

INVOLVED.

WE ALSO CREATED AN

ADDITIONAL APP, GRID
i REFERENCE, THIS WAS A

GREAT BOLT-ON TOOL.

MONTH 4



ELSEWHERE IN THE DYFI BIOSPHERE, COBWEB WORKED WITH THE CARDIGAN BAY
MARINE WILDLIFE CENTRE. HERE, THEY DEVELOPED THE APP TO RECORD SIGHTINGS
OF MARINE MEGAFALINA FROM BOTH LAND AND SEA.

T T W T ALW.
“THE SURVEY MIGHT HAVE BITTEN OFF HE ERIMECT Wi HOT ATSIE “WHEN IT WORKED, IT WAS GREAT AND

Tl , WI
A BIT MORE THAN IT COULD CHEW IN SMCIOTH SATING, WITH SOME EASY TO USE: WHEN IT DIDN'T WORK,

MALFUNCTIONS IN THE COBWEB APP y
ATTEMPTING A BIOBLITZ WITH THE APP BEINE. 2 BRTCTILAR il e IT WAS SO INFLIRIATING

AND EVEN WITH THE WELSH ——— FROZEN SCREENS, GPS ISSUES..."
WEATHER STRUGGLES, THE PROJECT SUCCESSFULLY
COLLECTED LISEFLIL DATA FROM TWENTY TESTING
SESSIONS AND LSED THE APP TO RECORD
SIGHTINGS OF BOTTLENOSE DOLPHINS, ATLANTIC
GREY SEALS AND HARBOLIR PORPOISES.

CHECK OUT THIS
LOVELY TABLE
OF DATA

SOMETIMES THE GPS
FAILED, THROWING OFF THE "TECHNICAL DIFFICULTIES DIDN'T STOP
LOCATIONS OF THE SIGHTINGS SO ME FROM ENJOYING AND ENGAGING
THAT SOME WERE FAR TOO WITH THE EVENTS. I REALLY LIKED THE SWITHOLT EVDENCE FROM
INLAND. FEEL OF THE EVENTS, AND FOR ME THE "'\ NOT THE BIGGEST THE EOBNER BROJEET. WE
SURVEYS BECAME A 'DAY OUT'. T FAN OF SMARTPHONES ST} G A T THE
LINDERSTOOD THAT THESE PROBLEMS BUT THE APP WAS REALLY rErtley TR TE sy
n
WERE PART OF THE GROWING EASY TO USE! WITH OUR JAPANESE

PAINS OF THE APP" KNOTWEED PROBLEM!"

ATLANTIC GREY SEAL

‘ THE TEAMS ALSO RECORDED THEIR LOCATION REGLLARLY SO
' ST - =~ ‘ THAT THE PATH TAKEN BY THE RESEARCH BOATS COLILD BE
‘ | BOTTLENOSE DOLPHIN. 0 e T TRACED LATER ON. VOLUNTEERS FOLIND THIS TRICKY AND
‘s 2 [ | TIME- CONSUMING THOUGH, MAKING IT CLEAR THAT
| ] /7 3 L BUILDING A TRACKING ELEMENT INTO THE APP WOLULD BE A "GETTING THE OPPORTLINITY
) . 3 (LS 2 ‘ FAR BETTER SOLUTION, TO BRING A DIVERSE GROUP OF PEOPLE — " .EVERY TEACHER HAS BEEN
( . 1S 2 1 TOGETHER TO TAKE PART IN A LARGE REALLY IMPRESSED BY COBWEB
PROJECT WAS A REAL POSITIVE. IT ALSO WT'S VERY ! AND KEEPS TELLING ME ITS A
HAD A STRONG IMPACT ON LINDERSTANDING GOOD FOR EXPLORING | GREAT WAY OF PROMOTING
CITIZEN SCIENCE AND THE ABILITY THEY AND DISCOVERING | SUSTAINABILITY AND
HAVE TO SUPPORT THEIR NATURE" CONSERVATION OF ANY
LOCAL WOODLAND." ENVIRONMENT.”




THE COW PROJECT,

" ALONG WITH THE OTHER SIX CO-DESIGN
| PROJECTS CLEARLY SHOWED THAT THE
COBWEB APP COULD BE ADAPTED TO

DIFFERENT SITUATIONS.
PHEW!

SO WHAT DID WE LEARN P
FROM ALL OF THIS? " IT DOES WHAT IT SAYS ON THE
"~ TIN, WITH DEFINITE POTENTIAL AS
A RECORDING TOOL, MAKING IT
EASIER TO COLLATE DATA AFTER
SURVEYS AND THEN VERIFY THIS

INFORMATION.

PARTNERING LP
MORE EXPERIENCED %,
VOLLUINTEERS WITH
LESS CONFIDENT
VOLUINTEERS,

VISUAL ICONS
TO HELP
IDENTIFICATION

AND IMPORTANTLY THE
SURVEYS ALSO IDENTIFIED A
RANGE OF WAYS THAT THE
METHODOLOGY AND
SOFTWARE COULD BE

IMPROVED. HERE'S JUST A SETTING
FEW THE PROUJECTS REALISTIC )
GOALS WITH +

FLAGGED UP 3 THE SURVEYS

AND TO GET BACK TO
OUR FIRST POINT, THE KEY TO THIS
DEVELOPMENT IS COLLABORATION -
GETTING DEVELOPERS AND
COMMLNITIES TOGETHER AND
DESIGNING A TOOL THAT FITS
THEIR NEEDS.

LIKE ANY NEW SOFTWARE, AS THE
DEVELOPMENT OF THE APP
CONTINUES, IT HAS THE POTENTIAL
TO EVOLVE FROM BEING A
TECHNOLOGICAL DISTRACTION, TO A
SEAMLESS EXTENSION OF EXISTING

METHODS.

3 COBWEB: UNDER THE BONNET

IN THIS SECTION WE'RE GOING
7  TO FOCUS ON A PROJECT FROM THE Y
[ RESEARCHER'S PERSPECTIVE, TAKE A LOOK AT |
CREATION TOOLS AND QUALITY ASSURANCE /|
AND EXPLAIN WHY THESE ASPECTS ARE
ESSENTIAL TO THE RESEARCH
PROCESS. -

YOUW'VE MADE IT TO
CHAPTER 3, OH WEARY
TRAVELLER!

WE'LL REWARD YOU
WITH MORE AMAZING
INFORMATION AND
FACTS!

I MEAN... THE DATA IS BEING COLLECTED I LOVE CITIZEN SCIENTISTS, AND IT'S GREAT
BY VOLUNTEERS, WHO ARE ESSENTIALLY TO REACH OUT TO THE PUBLIC AND GET THEM
UNTRAINED. INVOLVED, BUT IS WHAT THEY'RE DOING
ACTUALLY RESEARCH?

IT'S ALL ABOUT QUALITY
ASSESSMENT. WE HAVE TO MAKE SURE
THAT WE CAN BE CONFIDENT IN THE
INFORMATION WE'RE GETTING, EVEN WHEN WE
DON'T HAVE A LOT OF AUTHORITATIVE DATA
TO CHECK THIS AGAINST.

USING MOBILE TECHNOLOGIES, CITIZEN
SCIENCE CAN PRODUCE UNIQUELY USEFUL
DATA, AND IT GIVES US A SNAPSHOT OF
PHENOMENA IN A PARTICULAR LOCATION,
AT A PARTICULAR TIME.

UM, EXCUSE ME. THATS
REALLY EXCITING, BUT WHAT
ABOUT THE RELIABILITY AND

ACCURACY OF THE DATA?

OF COURSE ITS ACTUAL RESEARCH! ALL OF THAT
CITIZEN COLLECTED DATA CAN BE JUST AS
VALUABLE AS EXPERT COLLECTED, IT JUST
REQUIRES MORE INTENSIVE ANALYSIS TO

REALISE ITS POTENTIAL.

OKAY THEN, SO HOW
CAN I SETUPA
SURVEY TO GENERATE
THE BEST DATA?



THE PORTAL WEBSITE PLAYS A ROLE AT
ALL STAGES OF COBWEB PROJECTS,
WHERE SURVEYS ARE CREATED AND =~_

THE SURVEY MANAGER
HAS PRIVILEGES THAT

THE COWBWEB PORTAL MAKES
IT POSSIBLE TO DO A LOT OF DIFFERENT
THINGS WITH INFORMATION GATHERED
IN THE APP.

DOWNLOADED, DATA IS UPLOADED AND
‘ THEN DISTRIBUTED TO INTERESTED

| _/ PARTIES.

THEY BUILD CUSTOM FORMS IN THE ‘GENERI|

APPLICATION DESIGNER’ COMPONENT OF TH

WEBSITE BY COMBINING ELEMENTS LIKE '"MULTIPLE

CHOICE SELECTOR!, '"TMAGE CAPTURE' AND
'DECISION TREE'.

m O

=

ALLOW THEM TO SET UP

AND CREATE SURVEYS HERE THE BASIC COBWEB APP CAN

BE TAILORED FOR THE SPECIFIC
NEEDS OF A SURVEY. RESEARCHERS
CAN EVEN BUILD QUALITY CHECKING
MEASURES INTO THE APP ITSELF

g rea=y peosy
T
1
I

(Y]

AP SRS

CITIZENS CAN THEN DOWNLOAD
THE AEP -AND INSTALL THIS ON

THEIR MOBILE DEVICE, TO LSE

TO RECORD DATA.

R e

\ \ o

THE STORAGE
MIDDLEWARE GATHERS
UP THE INFORMATION

LOGGED IN THE APP.

THE GENERIC APP DESIGNER ALSO
USES OPEN TOOLS FOR BACKGROUND
MAPPING THAT MEAN THAT THE APPS
CAN BE USED EVEN IN AREAS WHERE

THERE'S LOW NETWORK COVERAGE

CORRECT! THEY MIGHT BE INTERESTED
IN THE INFORMATION AS A WHOLE.

; WHAT IS THE
SPECIES DISTRIBUTION OF
\ THE WILLOW WARBLER?

SO I TAKE IT THE QUALITY
OF THE DATA CAN VARY, WITH
A\ | SOME OBSERVATIONS BEING MORE
RELIABLE THAN OTHERS, EVEN
WITHIN THE SAME SURVEY?

AND OF COURSE,
DIFFERENT USERS WILL
WANT TO ASK DIFFERENT
QUESTIONS OF THE DATA.

OR JUST : __ WHICH 1S WHY IT'S
SOME SPECIFIC J | 1MPORTANT TO GUARANTEE
FEATURES. QUALITY AT BOTH LEVELS,
FEATURE AND DATASET.

AT WHAT TIME WAS
THE PIED FLY
, CATCHER SPOTTED?

IF THE DATA LOOKS VASTLY
DIFFERENT TO WHAT HAS ALREADY BEEN
RECORDED IN A GIVEN AREA, THEN THIS
INSTANTLY ACTS AS A RED FLAG AND AT
THIS POINT THE DATA CAN BE CHECKED

AND EITHER VALIDATED...

YES, TOBLER'S FIRST LAW
TELLS US THAT: "ANY LOCATION IS LIKELY
TO BE SIMILAR TO ITS SURROUNDINGS"
AND THIS CONCEPT IS KEY TO EVALUATING
DATA GATHERED THROUGH CROWD
SOURCING.




7.SEMANTIC HARMONISATION CONFLATION, IS ANOTHER KEY WAY

OF MAKING SURE DATA IS OF A HIGH
QUALITY.

SO OUR CRITERIA FOR
MEASURING THE QUALITY OF DATA IS
GATHERED FROM CROWDSOURCING
ACTIVITIES, SOCIAL MEDIA AND
CO-DESIGN PROJECTS?

|
1. LOCATION BASED SERVICES l‘
\

/% \\)U

6.BIG/LINKED DATA

IT INVOLVES COMBINING DATA FROM
TWO SEPARATE SOURCES TO CREATE
DATA THAT IS BETTER THAN EITHER.

YES, AND BUT WE
ALSO NEED TO COLLECT
ENOUGH METADATA, THIS IS
ALL THE EXTRA INFORMATION
ABOUT THE DATA ITSELF

2. CLEANING N DATA SET 1 DATA SET 2

BASICALLY, THE DATA IS
LIMITED TO WHAT WE'RE TOLD
BY OUR CITIZEN SCIENTISTS, BUT
THE METADATA IS THE WHOLE
CONTEXT THAT HELPS US MAKE
SENSE OF THIS.

5. MODEL BASED VALIDATION

THIS PROCESS LOOKS TO MATCH up
THE TWO DATA SETS, LINING UP THE
POINTS FROM ONE SOURCE WITH
ANOTHER.

HOLD ON, DO I
NEED TO MANUALLY MAKE
SURE ALL THIS METADATA
GETS CAPTURED?

4. COMPARISON WITH
AUTHORITATIVE DATA

3. AUTOMATIC VALIDATION

NO NEED! COBWEB
GATHERS UP ALL THIS METADATA
AUTOMATICALLY WHENEVER DATA
IS COLLECTED. .

THAT WAY, THE
INFORMATION IS ALWAYS
THERE WHEN WE NEED IT

FOR THE QUALITY-
_ CHECKING PROCESS

THE 7 PILLARS OF
ASSESSING AND CLASSIFYING
QUALITY INCLUDE A NUMBER OF
WAYS TO INVESTIGATE THE DATA
WE GET FROM CITIZEN
SCIENCE.

THIS IS NEVER A PERFECT MATCH
THOUGH, AND THIS FLAGS UP POSSIBLE
ERRORS AND INACCURATE DATA.




HOW DOES ALL THIS 4 - g U
INFORMATION ABOUT . SO HOW IS THE DATA

DIFFERENT PROJECTS AND . ’ 4 ; : . COLLECTED IN SURVEYS
SURVEYS GET SHARED? n + MADE DISCOVERABLE?

WELL, EACH SURVEY IS : -
UPLOADED TO THE PORTAL WEBSITE SO THAT IT i ’ WELL, ALL THE RESULTS
CAN BE DISCOVERED BY INTERESTED PARTIES. ; FROM COBWEB SURVEYS ARE
COBWEB METADATA ABOUT PROJECTS ALSO i UPLOADED ON THE PORTAL
FEEDS INTO A BIG EUROPEAN SITE, THAT ALLOWS i T ] WEBSITE.
OTHER PROJECTS AND DATASETS ' : ’
TO BE EXPLORED.

THE METADATA — INCLUDING
INFORMATION ABOUT THE DATA
QUALITY — CAN BE EXPORTED TO THE
PORTAL IN A WAY THAT MEETS A
VARIETY OF OPEN STANDARDS.

» BY DOING THIS, WE AVOID
INSTANCES WHERE THE SAME
SURVEY IS DUPLICATED, AND IT ALLOWS
RESEARCHERS TO RECRUIT MORE
VOLUNTEERS TO THEIR
OWN SURVEYS.

HUGE FOCUS OF THE PROJECT,
AND WHAT MAKES COBWEB
REALLY IMPORTANT.

COBWEB 1S ALSO
PARTICIPATING IN WORK TO DEVELOP
STANDARDS THAT ALLOW DIFFERENT 3 S A A THIS MAKES THE
CITIZEN SCIENCE ORGANISATIONS R DATA COLLECTED FAR
TO SYNCHRONISE THEIR DIFFERENT ' C NTO P MORE USEFLIL.
PROJECTS. , .

I'M SURE THAT THERE ARE
LOTS OF BENEFITS TO SHARING
INFORMATION ACROSS DIFFERENT
ORGANISATIONS, BUT DOESN'T THAT TAKE
UP A LOT OF TIME AND ENERGY?

YES IT CAN, BUT USING THESE
STANDARDS MEANS THAT PROJECT

UPDATES CAN BE INSTANTLY MIRRORED ALONGSIDE MAlc()lNG INFOI:)MG:’ ION o
ACROSS DIFFERENT DATABASES IN REAL AS ACCESSIBLE AS POSSIBLE, COBWEB ALS

TIME, KEEPING INFORMATION UP TO | — S e 8 ' 8 6\ R FACILITATES THE PRIVACY MEASLIRES REQUIRED
DATE AND EASILY ACCESSIBLE. ¢ 2 ‘ o | S \N BY DIFFERENT SURVEYS.

¥z — : SO SURVEYS CAN BE CREATED
8 S / Q g AT DIFFERENT PRIVACY LEVELS, ALLOWING
S B ANONYMOUS CONTRIBUTORS, ONLY REGISTERED
|\ THAT'S GREAT, CONTRIBUTORS OR EVEN SPECIFICALLY INVITED

BUT WHAT ABOUT PARTICIPANTS TO PLUG INTO SURVEYS.
PRIVACY?

SOMETIMES WE NEED DETAILS
ABOUT THE CITIZEN SCIENTISTS TO CHECK
THE QUALITY OF THE DATA, AND IT'S
ESPECIALLY IMPORTANT THIS
INFORMATION IS PROTECTED.




4 SO WHAT’'S NEXT?

SO WHAT NEEDS TO WELL THERE'S CLEARLY HUGE POTENTIAL
HAPPEN NOW? FOR A MORE HARMONISED APPROACH
TO GATHERING AND DISTRIBUTING
CITIZEN SCIENCE DATA.

I'M SO
EXCITED FOR
THIS

COBWEB HAS
SHOWN THAT ACCESS
MANAGEMENT FEDERATIONS
NOTE, THERE IS SINGLE SIGN-ON USED

ACROSS A NUMBER OF IT SYSTEMS
AND ORGANISATIONS

SO HOW CAN MORE
PEOPLE GET INVOLVED
GOING FORWARD?

CAN BE
AN EFFECTIVE WAY OF
MAKING CITIZEN SCIENCE DATA
AVAILABLE TO A RANGE OF
CONSUMERS.

WELL, THERE'S
A NUMBER OF WAYS TO GET
INVOLVED WITH THE WORK THAT
COBWEB HAS ALREADY
STARTED.

N

l. DATA FROM COBWER CO-DESIGN PROJECT IS AVAILABLE ON THE

PORTAL WEBS|
A SITE TO BE ACCESSED AND USED IN A VARIETY OF

SO IS THIS SOMETHING THAT THE PROJECT HAS ALSO SHOWN THAT THERE IS A NEED FOR THE

COBWEE WILL DO? LINFORTLINATELY SCIENTIFIC COMMUNITY TO REACH AN AGREEMENT ON A COMMON
NOT, IT WILL RELY ON INFORMATION MODEL, BECAUSE MOST — IF NOT ALL —
COLLABORATIVE EFFORTS AT CROWDSOLIRCED CITIZEN SCIENCE DATA COLLD BE MADE CONSISTENT
ORGANISATIONAL, LEGAL AND WITH THE STANDARDISATION PUT FORWARD BY COBWESB. 2
POLITICAL LEVELS.  SINCE COMPLETION OF THE COBWEB PROJECT, THE SOURCE

CODE HAS NOW BEEN RELEASED TO TH
E WD
USE AND FURTHER DEVELOPMENT. ER COMMLNITY FOR

3. THIS CAN NOW FORM THE BASIS OF N
E

APPS TO MAKE CITIZEN-SCIENCE PROJEC

AIRBOT, WATERBOT, ELECTRONIC NOSES,

W, MORE SOPHISTICATED
TS MORE EFFICIENT, E.6.

7. NEW, AND MORE ACce
USED IN CONJUNCTION
OF THE KINDS OF OBSE
MAKE

SSIBLE SENSOR TECHNOLOGIES CAN BE
WITH SMARTPHONES TO WIPEN THE SCOPE
AND THIS IS REALLY IMPORTANT, BECAUSE MORE CITIZEN SCIENCE DATA RVATIONS THAT CITIZEN SCIENTISTS CAN
IS BEING COLLECTED THAN EVER BEFORE, AND COBWEB'S PRACTICES

ARE INTEGRAL TO MAKING SURE THAT ALL THIS INFORMATION IS USED

EFFECTIVELY.

OF COURSE, THE UNESCO WORLD NETWORK OF
BIOSPHERE RESERVES, COULD BE USED AS A
TESTBED FOR MORE COBWEB PROJECTS.

IS THERE SCOPE
FOR MORE WORK?

AND OF COURSE,
THERE ARE ALWAYS OPPORTUNITIES
TO TAKE PART IN CITIZEN SCIENCE
RESEARCH, JUST BY USING THE PORTAL
TO FIND LOCAL SURVEYS AND
CONTRIBUTE TO THESE.

AND THIS IS VERY
MUCH IN LINE WITH THE GOALS
OF THE BIOSPHERE RESERVES, TO
FOSTER THE INTEGRATION OF PEOPLE
AND NATURE FOR SUSTAINABLE
DEVELOPMENT THROUGH PARTICIPATION,
KNOWLEDGE SHARING, POVERTY 4
A

REDUCTION AND THE IMPROVEMENT
OF HUMAN WELLBEING. ¢

THAT'S
_ AWESOME!




WHILE CITIZEN
SO WHAT CAN WE DO SCIENCE HAS SO FAR MAINLY

WITH CITIZEN SCIENCE
DATA?

CITIZEN SCIENCE IS ALSO
A WAY OF CONTRIBUTING TO SLISTAINABLE
DEVELOPMENT GOALS (SDG'S) OR GLOBAL
GOALS, WHICH ARE A UNIVERSAL CALL TO ACTION . o .
TO END POVERTY, PROTECT THE PLANET AND
ENSURE THAT ALL PEOPLE ENJOY A GOOD
QUALITY OF LIFE.

MOVE FROM THE WOODLAND
TOTHECTY.

AND THESE DEPEND ON
PARTNERSHIPS TO IMPROVE LIFE IN A WAY THAT

CAN BE SUSTAINED FOR FUTURE GENERATIONS AND
PROVIDE CLEAR GUIDELINES FOR ALL COUNTRIES TO
ADOPT IN RESPONSE TO THE ENVIRONMENTAL
CHALLENGES OF THE WORLD AT LARGE. IT'S A BIG
IDEA FOR OLR LITTLE PLANET. .

YES, OF COURSE,

THE CONCEPT OF THE

'SMART CITY' WHICH CAN BE :

| GENERALLY DEFINED AS AN LIRBAN
DEVELOPMENT WHERE
TECHNOLOGY IS USED TO

IMPROVE QUALITY OF

LIFE FOR ITS j . :

RESIDENTS. : ; . *

. » .
_— I o -
MONITORING.. ‘ y I
OFFICIALS.. _ \—7 ..
IT'S ALL ABOUT THE |
...ALL SOLNDS A BIT INTERACTION BETWEEN . e
BIG BROTHER! COMMUNITIES AND THE CITY'S .,
INFRASTRUCTURE, TO MAKE IT . - .
EASIER TO SUIT THE NEEDS OF . . ali= ] :
THE CITIZEN. e . B .
L ] - .
. : [ ] ®
° . \ " 3 . NG
AND CITIZEN SCIENCE .o \ . .
CAN BE THE BRIDGE BETWEEN g .
THESE. .
. THE LN HAS
AND WE CAN ACHIEVE THIS ACKNOWLEDGED HOW IMPORTANT
THROUGH THE USE OF SENSORS, DATA . GEOSPATIAL INFORMATION IS TO .
COLLECTION AND DIRECT COMMUNICATION . ° ° CHECKING PROGRESS TOWARDS . .
WITH CITIZENS... ALL OF WHICH CAN BENEFIT THESE GOALS, AND COBWEB HAS A .
FROM THE CITIZEN SCIENCE APPROACH. SIGNIFICANT ROLE TO ;
BASICALLY, THE MORE INFORMATION WE HAVE NINAR PLAY IN THIS.
ABOUT HOW NATURE IN OUR CITIES COEXIST, ; :
THE MORE WE CAN DO HELP OUR AND LU YES, THERE ARE STILL .
ENVIRONMENT. , 7 GAPS IN THE INFORMATION WE HAVE ON MOST
RANOFURIVING THE WWHY IIE BUILD AL ENVIRONMENTAL PROBLEMS, INCLUDING TOXIC
MANAGE URBAN SPACES, IMPROV : CHEMICAL EXPOSLIRES, RECYCLING RATES AND
LR AND MANAGEM ‘ - SPECIES LOSS, BUT DATA IS KEY TO GATHERING REAL
JE WA i INFORMATION ABOUT HOW WE'RE PROGRESSING
. y Y TOWARDS THESE GOALS.
AND CROWDSOLIRCING
THIS DATA IS A VALID ALTERNATIVE TO
. RELYING ON GOVERNMENT INVESTMENTS
IN ENVIRONMENTAL MONITORING. AS
. : N\ : THESE CAN NEVER ACHIEVE THE SAME
- . , MANPOWER AND SCOPE AS RECRUITING,
. [ N THE GENERAL PUBLIC. <




POWER TO THE PEOPLE! IF WE CAN HARNESS JUST A FRACTION OF THAT RESOURCE, THIS

INFORMATION CAN THEN BE LISED TO MAKE GOVERNMENTS MORE /.
THE GENERAL - ACCOLINTABLE, DIRECTLY EFFECTING POLICY CHANGE. __—"
PUBLIC GENERATES MORE DATA Y¢ = : = '
ON A DALY BASIS THAN ANY | Glossa ry
GOVERNMENT AGENCY COULD —
MANAGE. CHECK THIS ouTt /'

Isit Citizen Science or Crowd Sourcing ~ We've used citizen science and crowd sourcing interchangeably as both are
(or Crowdsourcing)? about lots of people doing a small piece of work on a task. Citizen science is
really just a specific form of crowd sourcing for scientific projects.

Facebook Messenger and Whatsapp

handlle 60 billion messages a day UNESCO Biosphere Reserve Biosphere reserves are internationally recognised sites that promote
sl 2015, total worldwid solutions that reconcile the conservation of biodiversity with its sustainable
population s 7.3 billion There are use. Find out more about the UNESCO Man and Biosphere Programme.
2'23!1'?" GPS The Global Positioning System uses satellite to provide autonomous geo-
i i i i i mef;i’;‘j'sers spatial positioning. This means that when your device wants to kno Q
i Social media users have it (and you) are, it detects the position and signals from satellite

risen by 176 million in the Once your device knows how far it is from several nearby

Internet users have an average of
last year

5.54 social media accounts that information to calculate its (and your) Iocation/on\
: “’Authoritative Data Set

CHECK THIS OLIT, CHINESE CITIZENS HAVE ALREADY SEEN THE POWER OF by policy makers read COBWEB'
PLIBLIC DATA COLLECTION. IN 2011, STATISTICS FROM A MONITOR ATOP . .
. ) ® Decision Making report.
THE US EMBASSY IN BEIJING REVEALED THAT THE AR QUALITY WAS MLCH THERE ARE ALREADY REALLY EXCITING EXAMPLES OF CITIZEN L grep
WORSE THAN GOVERNMENT STATISTICS CLAIMED. THE DISCREPANCIES LED SCIENCE HAVING A MAJOR IMPACT ON DAY-TO-DAY LIVES. IN i isati This means the ¢
MEMBERS OF THE PLIBLIC TO MONITOR THEIR OWN AIR QUALITY, LISING R EENTING WIS & ENILSETIE DOCRESNZRION, particular concept (a list
L

BACKPACKS, KITES AND SMARTPHONE APPS, AND A WEBSITE CHARTING THE EOEERESES SN BOMVLITE Y DS AP THE SING S So, basically it
IV BESI TS EEEEDE THIS [T 16 BEAL EHENEE. OFFERS A CHANNEL FOR ITS 60,000 INHABITANTS TO REPORT '

PLBLIC SERVICE DELIVERY ISSLES. THE INITIATIVE HAS LED TO A on“atree”| can W
REDISTRIBUTION OF THE EDLICATION BUDGET TO from) my definiti
HELP THOSE IN NEED.

gy that enables a user to use one set of credentials (username
5 rd) to access lots of different systems and services. It’s a bit like
afriend who can vouch for you, reassuring lots of organisations that

of standards for crowdsourcing projects. Find out more here or
andards on GitHub.

WITH TECHNOLOGY developer or organisa
CHEAPER AND MORE more on our website @
WIDESPREAD THAN EVER, WE 7 AL
CAN ENGAGE MORE QUICKLY are ke o
AND INCLUSIVELY — WHICH CAN ) ses. You car
LEAD TO MAJOR IMPACTS AT
THE POLICY LEVEL.

IF WE CAN SLIPPLY
BETTER TOOLS, WE CAN LEARN ABOUT GLOBAL . %ﬁ -
EXPERIENCES IN MUCH GREATER DETAIL THAN EVER 1 i
BEFORE AND PUT THIS KNOWLEDGE TO GOOD LISE, : as prt of their Earth Observations work.
ALLOWING CITIZENS AND ORGANISATIONS TO The Elropéan Citizen Science Association works wit
COLLABORATE IN WAYS THAT WEREN'T PREVIOUSLY ;
POSSIBLE. AND THAT'S WHAT WE HOPE COBWEB
WILL BE LISED FOR.

out about somé/of-the fantastic projects currently



http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/man-and-biosphere-programme/
https://cobwebproject.eu/news/publications/deliverables
https://cobwebproject.eu/news/publications/deliverables
https://cobwebproject.eu/about/swe4citizenscience-github
https://github.com/opengeospatial/swe4citizenscience
https://cobwebproject.eu/
https://github.com/edina/fieldtrip-open
https://ec.europa.eu/research/environment/index.cfm?pg=earth
http://ecsa.citizen-science.net/

COBWEB

Citizen Observatory Web

This project has received funding from the European Union'’s Seventh
Programme for research, technological development and
demonstration under grant agreement No 308513.
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Partners

The COBWEB consortium consists of 13 partners from 5 European countries
(Ireland, the UK, the Netherlands, Greece and Germany).
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Y COBWEB

Citizen Observatory Web

This project has received funding from the European
Union’s Seventh Programme for research,
technological development and demonstration
under grant agreement No 308513.

WWW.COBWEBPROJECT.EU

CROWD
POWER

Tue COBWEB cGuibe 1o Cimizen Science

Crowd Power tells the story of COBWEB, the Citizen
OBservatory WEB. A project to empower everyday
people with the ability to collect environmental
information using mobile devices. And that collected
information will then be used in research, decision
making and policy formation across the globe.

]

PEOPLE
POWER

RESULTS




