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My Path

=Born: Madrid (Spain)
=School (Baccalaureate): Mérida (Venezuela)

=University (CS): Caracas (Venezuela)
=University (MSc, PhD): Edinburgh (Scotland) 12 Years
=R&D: Redhill, Basingstoke (England) |
=Research: Wales — 15 Years
= Research: Guildford (England)

=Research: Bilbao (BC3)



]
School Days

*Go to School: to have fun, see Friends, Swim, enjoy Outdoor
activities
=But, Have to go to Classes & Need to Pass

*Bad at Studying Languages (Grammar)
=Good at Mathematics, History & Geography
*|nterested: Good Teachers (Maths, Physics)
*Participate in Class: Questions and Jokes

=16/17: What Next? Not Sure
=University: Because

« Fulfill family expectations and ---
» A good opportunity to get away from the Family and live “my own life”
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University Days: Under-Graduate

= Studied Computer Science Engineering:

=Only 10 Hours of Class per Week: Meant to Read a lot of
Books

= Away from Home: Caracas
=Like a Holiday Camp: Friends, Drink, Sports...

=But, Need to Pass
=Exams: Finally Read & Learnt (CS)

*What Next? Not Sure
= University opportunity but ...More Studies
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University Days: Post-Graduate

= Studied Information Technology and
Artificial Intelligence

= Start Working Harder: More
Inspired/More Interested

=Questioning What | Read
*Proposing New ldeas
= Publishing Papers in Journals




My Path

»Born: Madrid (Spain)
= School (Baccalaureate): Mérida (Venezuela)

=University (CSE): Caracas (Venezuela)
= University (MSc, PhD): Edinburgh (Scotland) 12 Years

=R&D: Redhill, Basingstoke (England) |
=Research: Wales — 15 Years
= Research: Guildford (England)

=Research: Bilbao (BC3)



]
Research Days

= Slightly better paid and less uncertain
=Easier to obtain funding

= Applied Research was more useful
=Research results demanded quick return to Company

=Lucky: Found opportunity to merge Work with other Personal

Interests
=Opportunity to Apply Modelling Technlques on Environmental
Problems . ~
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Bayesian Metworks to support
Greerhouse Gas Emission reduction
in the Agrcultural Sectar
(BaMNGAS)

Juty 2010

BaNGAS I2 @ ressarch project, launched as & KTA Dy the Universlty of Sumey. It aims to suppert Fam

Camor's effors 10 assist famers In finding cost-effective meand of achieving the reductin of GHZ
emisskng In thelr famm activitles. Thisalm will be achleved by:

» Generating estimales of the famm's environmental account wsing the methodology wmently
agyncates by DEFRA, and us2d 10 produce the UK 3qiculiral Seciors anniusl repart

= Ghng Me famers more cost eMective ways of advanchg thelr efors to mee! the igorous
requifements st by cumeni govermnment policles. This Is 3chieved Trough ihe genesation of
different emizsion reductian seanancs the famn can deploy, togethar with the cost Impleations
linked to each of them.

¢ Ghing the farmers an outlne of the cost and benefis assoclaied fo each of the enviroymenial
management aciivities cumertly camied out on the fam, amd how they relate o the specic costs
friggerad by the GHG emissing produced on e famm. All this enables the farmers 1o conduct 3
mare Informad decislon making process when designing the fams’ production activiies.

Tha cost Implications that comis a8 8 reault of the GHG amittad ¥y an aversge farmi 2an ba s2an In
the plets ghown below.
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Tha piat o the left presents e annual businass IReome of 3 fam I eaeh eountry of the UK jdataderved
from CEFRAS 2008 UK Agrcuture repart). The piod on the nght shows the environmanial st and
benefis associated to an awerage fam relative i the business Income. They Niusirate a clear esonomilc
Impact to the Tamm a6 a reswi of degloying, or not a5 Me case may be, envinmental measwes. It aiEo
shows that the costs resultng from GHG emisslons are an Important companent of the overdl cosis
assoniated i the envirnmantal damzgas that rezult fram the fam's astivity.
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Tha graph on te |ef shows the GHE smissions produced by two farms, the red distribution comesponds o
an estinale of the emissions produced by a mibeed farm, e pink distibution are the emissions of the
E3ME farm pawered by renawable enargy. AMOUIN thens 16 an Impaertant radustion on the otal vaume of
emisskns I the farm were o change io renewabldes, the cosi Implicaions can make the opllon Impactical.
Looking 3t lemalve sCenanos 1or Te same Tanm, the pe-chad or me nght, shows thal i |5 possiDie 0
achieve 3 25% reduction on the famm's emissions by deploying different Iand Management measue=s, Le.
thraugk a 15% reduction on thie u=: of ferillsers, 3 49% Increass In e level of carbon sequesterzd
through appropriate LUC practices, and by replaging the use of fertlisers with manure or slumy {regative
values n the plof).

Tha resulis of M2 models can only be 35 good 35 e d3@ wsed to generate tham. The frst stage of
davelogment has mlad on data puslicly avalabie on varous repositories managed by dferent UK
prganisations (DEFRA, CLA, CEH). The second stage requires ihe support of the faming communtty In
order to Improve the accuracy of the cument modeds, and determine s usefuiness through its application
0 MEE|CAEES.

In &XChange Tor Your gaka, we OMer pracikal aavice sarvIse Tor famiers mrough:

+ & tool b help you galn @ better inderstanding of the postivemegative Impact of your srvirnmental
afiois an (e Tan's bushess.

» Eeananios to help you decide whish mislgation method will be more eost efiactive.

« The cpporuntty to optimise your bUSINESs with regamds to GHS emissions, tking Into atoount the
fanTs emisslon GOUMGEE, and SeqUEsiEnng poental Inked to land usE and management, enemy
Gonsumption, INestosk.

For further Information contact

Dr Elera Pérez-Mifiana

Univarty of Sumey, Gulkdiond, GU2 TXH
Phona 11256 TE35T5 Mahblls 07009773012

Emall
{(Wed -Frid, 10614}




Sources of GHG emissions on a Farm

Wood burning

Cattle manure

Tractor fuel

Carbon capture by grass
Carbon capture trees
Nitrogen from fertiliser
Anaerobic digestion

NoahkwbhE
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BBN GHGe & SPC .
Top level architecture

Farm livestock emissions Farm total GHGe

Livestock Methane emissions_Gg

Ll Farm environmental account
BBN

Liwestock NxO emissions_Gg

Livestock Methane emissions_Gg

Farm Energy emissions
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Farm Environmental Accourt

Landscape
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Biadiversity
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Bilbao Days

=Basque Centre for Climate Change (BC3)

= Attaining Sustainable Services from Ecosystems through Trade
off Scenarios (ASSETS)
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Photo by Erwin Palacios CI

Colombia © The Economist
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The Team LS,

= (BC3) Basque Centre for Climate Change Southampton %

= University of Southampton DUNDEE
: : : . INTERNATIONAL
= Conservation International, USA and Colombia BASQUE CENTRE
= CIAT: International Centre for Tropical Agriculture (Cali, Colombia) S -
plus Colombian research centres, universities and NGOs S

=  Chancellor College, Malawi and LEAD Africa
= Worldfish, Malawi
= Rhodes University

Brings together expertise in
e = Social sciences
= Food security and nutrition

| =  Economics
@ = Ecology

e = Environmental modeling
_ = Risk management
WorldFish ' =  Spatial planning

C ENTE R = Climate change
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What are Ecosystem Services?
Why does it matter?
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Flood Attenuation/
Storm Surge Protection

Atmospheric and Climate
Regulation

Lecreation / Aesthetic

Soil and Sediment Regulation

Food and Fiber

Water Quality and Supply

Pest and Disease
Regulation

Habitat/Fisheries



The overarching goal is to explicitly quantify the linkages between
the natural ecosystem services that affect — and are affected by —
food security and nutritional health for the rural poor at the forest-
agricultural interface




Sub-Saharan Africa: Malawi

e One of the poorest countries on earth:
* 52% in poverty, 29% undernourished
* Mostly deforested:
o 27% remaining
* Prolonged droughts and occasional extreme
rain
* Regions of interest: Zomba
 80% of people are subsistence farmers or
smallholders;
« Differences in rainfall, water availability,
forest cover...
e ....but with some protected forests and
wetlands (under pressure from
overexploitation & drought)




Amazonia: Colombia

» Extremes of wealth and poverty in a fast growing
economy
o 459% forested - mostly in Amazonia and Andes,
but under great pressure
o Suffering climate & weather extremes: La Nifa,
Climate Change
* Region of interest: Caqueta
e 62% living in poverty
« At different stages of transition - driven by
Incoming settlers, clearance for cattle, soya,
biofuels
» Several protected forest areas
e Indigenous groups may be most threatened by
land use changes




A complex ecosystem where
agro-ecosystem meets “natural” ecosystems

Exogenous drivers — human/natural

l 1 l l Rivers,

FOREST grasslands, etc

Agriculture

W e
T

[eInjeu/uBwWnY - SJ8AUp shousbopu3

Individual — men/women
Household — nch/poor
Community — close/distant

Beneficiaries
(potential and
actual)

Fig. 1 Example of the complex interactions of multiple ecosystem services from forests and their
direct and indirect contribution to food security for different beneficiary groups. Note that most
arrows could be multi-directional as feedbacks exist between all levels.
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What goes on at BC3?
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How the Earth's Greenmhouse
Effect Works

Incoming

Outgoing Radiation
Radiation

Absorbed by

Greenhouse
Gases

Reflected

Average

TE:EI"I'IP erature
Cis Fagure- 16

http://www.metoffice.gov.uk/climate-change/quide/what-is-it




Scientists & Economists Looking at Climate Change

= Climate Change:
« Big Physical, Natural, Economic and Social Change

= Need Scientists to Study and Understand Changes
= Economists Study Economic and Social Change

= Basque Government wants to help to Study and
Understand Changes

= BC3: Mostly Economists



Centre for Researching Climate Change

= What will Happen?

* Change Temperatures, Weather, Coasts, Water, Food..

« S0, People Change their Behaviour:

Air Conditioning, Shelters, Agriculture, Wars...

= How can we Adapt to Climate Change?

* Be Ready for Changes (Physical and People)

* Building Protection, Teach New Skills, Peace Treaties
= How can we Avoid/Reduce Climate Change?

* Less Energy Use
* Less Pollution (More Renewable Energy)
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What do | research?
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on-rival use

Area of critical ES flow

Developing ARIES —
ARtificial Intelligence
for Ecosystem Services

use region

| O
fqudchcce: | 9] &

B Trinkeep - org
File Edit Navigate Search Project Run Window Help
s R R € o T

£ Thinkdeb Navigator & | eservitgl watertql 52 dependencic.. T = B [ Result Datasets 3 ]
b B im [im master] B namespace aries.water using im.geo, im.valuation, im.es a
" " — [ Current Model 32 =
3 % org.aries [org.aries master] &7

b 18§ oig.aries flood [org aries Food raster] * The default resolution for water supply models. Chan Task information | provenance | Dataflow | Resut |

4 [ orgaarieswater [org aries.water master] * for all models. We can also set it into a property f

b ffy arieswater * get-property(id = "aries.water-supply.resolution”, d o Computing vegetation-type-swrgap

| @y aries.water.common * value. Context set to san-pedro-us250m
b @y arieswater.ecology e o
4 @y aries.water.local.sw-north-american-deserts define DEFALLT MATER SUPPLY_RESOLUTION as "1 j";
annual-maximum-temperature-class g j% Natification
I /
@ evapotranspiration = physical quantities we will use to interprst our ES i task1terminated
B sink * with the appropriate restrictions to connect to wate i creating visualization
# 1ly a priority for now.
» @ Ontology et s ¥ i | i100%
y o s o ,/ i total coverageis
4 @) erieswaterlocelsw-north-american- deserts data Vi T i computing 37510 intia stetes
| vegetation-type-swrgap| Al ) R e =
& vegetation-type-conabio = b S i J ¥
£ Current Context 53 Ol @@ = B | [ KnowledgeSearch 53 [ Server Console = 8 o seres 52| 4 Sesrch G2 m»mE=0
a -
- % @)@ o Servers
[Embedded server =
Name Namespace Description i
Version: 1.0.0 Memory: 807/999 MB  Up: 221:27 min
Tasks
Command
v observe aries.water local sw-north-america... 75
~  observe aries.water.locations.test.san-pedro..  Bds
Ne time context has been defined
| . . ’
[water-supply-vegetation-type T Noresuts

o ar



ldentifying carriers & flow paths

Recreation, flood
regulation

Hydrologic services Aesthetic viewsheds

Carbon
sequestration,
some cultural
values

Recreation,
aesthetic
proximity, some
cultural services




Water Services: Veracruz , Mexico

Selected results of flow modeling

e

Stream network, elevation, porosity...

l

Possible (usable) source

e~

Actual surface water use

Agriculture

Aquaculture

Industrial

Actual flow to beneficiaries
Residential === used to compute.... s

Inaccessible water source
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What Is Science?
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What is Science?

= Knowledge of Our World (Physical, Animal, Human, ...)

=Gaps in our Knowledge
Know what we don’t know
Don’t know what we don’t know

=Science: Developing New Knowledge (Filling Gaps)

4

*Open-Minded System of Knowledge
New Information: Change Our Mind
Evolving and Adapting Knowledge

bc
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“Fill Gap by
Asking a Question

(gt Rl ooy )

FER=CM SCIEMNMTIST
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SHODLDMNT DO THAT



Scientist/Researcher: Being like a Detective

= Ask a Question

*Read-Up (Have people tried to answer?)
*Develop a Hypothesis & Theory

(Answer and Reason for Answer) o~
(!
*Follow Leads, Find Clues & Build Evidence 1
= Analyse Evidence & Proof %"5 q*‘ /)
a {'q
4 Il

=Get Answer and Test Theory = A




Learning to become a Scientist/Researcher

*Learn the Basics Knowledge (Natural or Social Sciences)
Read/Listen
Always Ask Questions

=Specialise in Your Favourite Subject (University)

*Learn how to do Basic Research (University)
= Start to do Your Own Research (PhD)

= Add to the World’s Knowledge Pool (Researcher)

ENSTEN'S E
2

| FirsT_EQuaTioN




ARtificial Intelligence for Ecosystem Services

So,
Can you do Science???
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= Think, think, think...PUZZLE: 3 light switches, 3 bulbs

“Patxi is in a room on the ground floor which has 3 light
switches. These switches control 3 light bulbs in the room
above. He can visit the room where the bulbs are located only
once. He must figure out which switch turns on which bulb. How
can he figure this out?”

= Solution: Turn on Switches 1 and 2

and wait, then turn off switch 1 and

” ﬂé é é) climb to the top floor. The light
that's on would be switch 2, the

warm bulb would be connected to
switch 1 and the cold bulb would

be connected to switch 3




= Think, think, think...PUZZLE: nine dots

“There are nine dots evenly distributed in three rows. Your
challenge is to draw four straight lines which should go through
the middle of all the dots without taking the pencil off the paper.
If you are using a pencil, you may start from any position and
draw the lines one after the other without taking your pencil off
the page. Each line starts where the last line finishes”

®
]
®




ARtificial Intelligence for Ecosystem Services

Why become a
Scientist/Researcher?
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Be Part of the Knowledge Economy

=Knowledge Economy:
New Knowledge will Improve our Well-Being
Countries investing Science, Technology are Wealthier
- Basque & EU Government GDPPN_WPM Benefits of a Knowledge Economy
Investing in Science

40000

35000

=Science can be:
Job Opportunities -
Exciting Work .

30000

15000

10000

5000

0

0 1 2 3 4 5 6 7 8 9 10
Knowledge Economy Index




Scientist/Researcher: Curiosity, Creativity & Good Grades

=Be Curious, Observant & Interested in the World

*Looking at the World Differently/Unexpected Angle
=Creative: Put together Unrelated ldeas

= Ask Questions

*Find a Way to Look at the World and Think about the World

FEORNAMOS MUCHACHOS S RESLTA
GLE Sl UND NO SE APDRA A

=Good Grades at School B2 Mol £f Gk D r
= Patience, Persevere : 2 R

bc



Thanks for h”' attentic
Eskerrik Asko!!
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The Story of Stuff
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