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SUSTENTABILIDADE
CIENCIAS ULISBOA

- Qual o teu Dia da Sobrecarga da Terra?

- Se todos vivessem como tu, quantos Planetas
Terra seriam precisos?

Pegada ecologica Vs Biocapacidade




SUSTENTABILIDADE
CIENCIAS ULISBOA

- O que é Producao e Consumo Sustentavel?
- Produgao -

managemen Sustainable
- Consumo / - m;::;:;zzm\

Sustainable
lifestyles

Design for

) sustainability
° D4S
I Sustainable |
Consumption l
Sustainable
i 8 and Production [ i
\ ffency
Sustainable /
procurement Sustainable

transport

‘ Eco-labeling
and ’
Source: (UNEP n.d.a) certification



SUSTENTABILIDADE
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- Que indicadores utilizar para monitorizar?

(ex.: www.odslocal.pt)

ODSlocal = Plataforma Municipal dos Objetivos de
Desenvolvimento Sustentavel



http://www.odslocal.pt/
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1-2 years > 10 years

- -3

Annual plants Perennials Climax species
Grasses, mousses Grasses, shrubs Grasses, shrubs, trees

Eco-Exergy
Biomass




1-2 years 3-6 years > 10 years

Annual plants Perennials Climax species
Grasses, mousses Grasses, shrubs Grasses, shrubs, trees

Eco-Exergy
Biomass

Diversity




Eco-Exergy
Biomass

Diversity
Connectivity




1-2 years 3-6 years > 10 years

Annual plants Perennials Climax species
Grasses, mousses Grasses, shrubs Grasses, shrubs, trees

Eco-Exergy
Biomass

Information
Network




Permaculture - Closing cycles
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Design framework of human habitats that mimic natural patterns and relations
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Faculdade de CIENCIAS

Inscritos 2019

= 12 Ciclo
® Mestrado Integrado
22 Ciclo

= 32 Ciclo

Recursos Humanos

2015 2016 2017 2018 2019
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Numeros:

M Area: 76 172 m?

Temperatura média: 16.9 °C

Pluviosidade média anual: 691 mm.




Faculdade de CIENCIAS
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61416 y =-2941,2x + 57637

Irrigacdo = 13 000 m3 /ano & i : : NUmeros:
M Area: 76 172 m?

- verde: 22 425 m? (29%)
- impermeab.: 53 747 m? (71%)

Temperatura média: 16.9 °C

Pluviosidade média anual: 691 mm.
- total: 52 634 m? /ano

& - imperm.: 37 239 m3/ano
- verde (RR + rega): 28 495 m3 /ano
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TARGET 12-2

) Water Cycle

TARGET 6-3

CLEAN WATER
AND SANITATION

N

MANAGEMENT AND i
RESOURCES

SUSTAINABLE

IMPROVE WATER
QUALITY, WASTEWATER
TREATMENT AND SAFE
REUSE

USE OF NATURAL




Water cycle
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Estruturas

Plano Geral

Recursos
Hidricos
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Exposigao solar
Poluigao do ar
Poluigéo sonora

Mapa Base
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Water cycle

Grey water
plant based
treatment
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Organic Cycle
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Organic cycle

Compostor FCUL

(campus green waste)




Organic cycle

Give us your NON-COOKED ORGANIC WASTE
(e.g. salad, fruit, wood sticks and napkin)

l\

W
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During the congress, a lot of potential residues will be produced! As Nature and its ecological processes, we see it as
an abundance of resources and a great opportunity to close the congress organic cycle. We will selective collect the
organic leftovers and use it to feed our red worms and black soldiers flies (BSF) in the vermicomposting station of
Faculty of Sciences. In the end, we will have a high-quality compost to enrich out campus soils and BSF larvae to feed

our chickens as protein supplement. So please, during the coffee breaks, choose wise where to put your residues if
you want to help to improve our soils, take care our chickens and help to grow organic food!

Valuing the organic waste!

Ecology across borcers W vann ¥
Embedding Ecology in eerﬁﬁﬁiﬁi C A
Sustainable Development Goals P

29 July - 2 August 2019, Lisbon, Portugal SPEC .) St?;:;gs el |
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TARGET 12-6

‘ Agro Cycle

ZERO
HUNGER

ENCOURAGE
COMPANIES TO ADOPT ‘ ‘ &

SUSTAINABLE

PRACTICES AND
SUSTAINABILITY ' SR
REPORTING

AGRICULTURAL
PRACTICES




Ecology

[OM Over Time In Six Stages
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Increase over Time
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Biomass

Soil Layer

Lucas Martin Frey, 2011
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Permaculture




Layers

NA FLORESTA,
AS PLANTAS OCUPAM DIFERENTES
ESPACOS, SE DISTRIBUINDO EM DIVERSAS ALTURAS

CHAMADAS DE ESTRATOS. PESTA FORMA, A LUZ SOLAR
€ FILTRADA A CADA ESTRATO, INFLUENCIANDO
O TIPO DE PLANTA QUE CRESCE
EM CADA "ANDAR",

L R AR B B B - s e O Y E e

ESTRATO
EMERGENTE

ESTRATO MEDIO
SUB BOSGUE

lllll ﬁ----

“‘ ESTRATO BAIXO

Agrofloresta em quadradinhos Pequeno manual pratico



Time sequence

QUTRO FATOR IMPORTANTE NAS ORGANIZACOES DAS FLORESTAS £ O TEMPO. CADA PLANTA
POSSUl UM CICLO DE VIDA COM RITMOS DE CRESCIMENTO DIFERENTES GUE SAO INFLUENCIADOS
PELAS CARACTERISTICAS DAQUELE LOCAL. CHAMAMOS ESSA ORGANIZACAC TEMPORAL DE
SUCESSAO ECOLOGICA.

-
-

: i
PIONEIRAS o SECUNDARIAS PRIMARIAS

PLACENTA AR .

Agrofloresta em quadradinhos Pequeno manual pratico



ASoif, 7 PNUNE LAVIENTO AGROFLORESTAL DEVERA CONSIPERAR O0S ESTRATOS E A SUCESSAO
PARA COMBINAR AS FPLANTAS DESEJADAS.

ENQUANTO
MAMOEIROS, BANANEIRAS E
OUTRAS ARVORES CRESCEM, € POSSIVEL
CULTIVAR PLANTAS QUE NECESSITAM
DE MAIS SOL, COMO O MILHO, ©
FEIJAD E A MANDIOCA.

COLHEITA
AOQ LONGO
Do TEMPO

e :';.
A i
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COMPANION PLANTING

. N PLANTS GROW BENEFICIAL TO GARDEN COMBINATION HELPS CARROTS WILL HAVE GOOD PN P AT TOGEV IR
windowbox.com WELL TOGETHER IN GENERAL BUG CONTROL FLAVOR BUT STUNTED ROOTS

»
&

OREGANO, PEPPERS, TOMATOES, SAGE, THYME

4. BROCCOLI, CARROTS, CAULIFLOWER, CORN,
CUCUMBER, PEAS, ROSEMARY, STRAWBERRY,

- SWISS CHARD, TOMATOES, THYME, SAGE, CHIVES,

GARLIC, LEEKS, MARIGOLD, ONION, PEPPERS

BEANS, CARROTS, CHIVES, CUCUMBER, DILL,
GARLIC, LETTUCE, NASTURTIUM, ONION, ROSEMARY,
SAGE, SPINACH, SWISS CHARD, THYME, OREGANO,
PEPPERS, SQUASH, STRAWBERRY, TOMATOES

BEANS, BROCCOLI, CAULIFLOWER, CHIVES, LEEXS,
. LETTUCE, ONION, PARSLEY, PEAS, PEPPERS,
ROSEMARY, SAGE, THYME, TOMATOES, DILL

BEANS, CARROTS, CHIVES, CUCUMBER, DILL,

L GARLIC, LETTUCE, NASTURTIUM, ONION, ROSEMARY,
SAGE, SPINACH, SWISS CHARD, THYME, OREGANO,
PEPPERS, SQUASH, STRAWBERRY, TOMATOES

BROCCOLI, CARROTS, CAULIFLOWER, PARSLEY,
TOMATOES, SAGE, THYME, PEAS, BEANS

SAGE, THYME, SPINACH

BEANS, CUCUMBER, DILL, MELON, PARSLEY, PEAS,
SQUASH, SUNFLOWER, SAGE, THYME, TOMATOES

BEANS, BROCCOLI, CAULIFLOWER, CORN,
DILL, LETTUCE, NASTURTIUM, ONION, PEAS,
PEPPERS, TOMATOES, THYME, SAGE

BROCCOLI, CAULIFLOWER, CORN,
CUCUMBER, LETTUCE, ONION, SAGE, THYME,
CARROTS, TOMATOES
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BROCCOLI, CAULIFLOWER, LETTUCE,
STRAWBERRY, TOMATOES, THYME, SAGE,
BEANS, PEAS

BASIL, CARROTS, CUCUMBER, OREGANO, PARSLEY,
PEAS, ROSEMARY, SQUASH, SWISS CHARD, TOMATOES,
SAGE, THYME, BEANS, BROCCOLI, CAULIFLOWER

%

.%:‘:‘O
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CARROTS, ONION, SPINACH, SAGE, THYME,
BEANS, PEAS,

BEANS, BROCCOLI, CARROTS, CAULIFLOWER,
PEPPERS, SAGE, THYME

BROCCOLI, CARROTS, CAULIFLOWER, BASIL, BEANS, CHIVES,
CILANTRO, CORN, DILL, GARLIC, LEEKS, LETTUCE, MARIGOLD,
MELON, NASTURTIUM, ONION, OREGANO, PARSLEY, PEAS,
PEPPERS, ROSEMARY, SAGE, SPINACH, SQUASH, STRAWBERRY,
SUNFLOWER, SWISS CHARD, THYME, TOMATOES, CUCUMBER

BROCCOLI, CARROTS, CAULIFLOWER,
CUCUMBER, DILL, GARLIC, ONION,
SPINACH, SQUASH, STRAWBERRY,
TOMATOES SAGE, THYME

MELON, TOMATOES, SAGE, THYME,
SQUASH, BEANS

BROCCOLI, CAULIFLOWER, LEEKS, LETTUCE, PEAS,
STRAWBERRY, SAGE, THYME, CILANTRO

&
S
CORN, LETTUCE, MELON, PEAS, PEPPERS, SAGE, THYME,
MARIGOLD, NASTURTIUM, BROCCOLI, CAULIFLOWER,

BEANS, GARLIC, LETTUCE, ONION, PEAS, SPINACH,
THYME, SAGE, BROCCOLI, CAULIFLOWER,

CORN, MARIGOLD, NASTURTIUM,
SQUASH, SUNFLOWER, SAGE, THYME

)
%
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BROCCOLI, CAULIFLOWER,
CUCUMBER, MELON, TOMATOES,
SAGE, THYME, SQUASH

o,

BROCCOLI, CARROTS, CAULIFLOWER,
CUCUMBER, DILL, LEEKS, LETTUCE, PARSLEY,
STRAWBERRY, SWISS CHARD, TOMATOES,
SAGE, THYME, BEANS, PEAS,

SUp,

CORN, MELON, SAGE, THYME

%
°

SWige
[
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BASIL, PEPPERS, BROCCOLI, CAULIFLOWER,
SAGE, THYME

BEANS, BROCCOLI, CAULIFLOWER, ONION, PEPPERS,
SAGE, THYME

BROCCOLI, CAULIFLOWER, STRAWBERRY, BASIL, BEANS,
CARROTS, CHIVES, CILANTRO, CORN, CUCUMBER, DILL, GARLIC,

SARRUTS, CHIVES, CORM, ONNON, PEAS, LEEKS, LETTUCE, MARIGOLD, MELON, NASTURTIUM, ONION,

PEPPERS, TOMATOES, SAGE, THYME
SQUASH, SUNFLOWER, SWISS CHARD, THYME, TOMATOES

Hy
‘%‘

BEANS, CARROTS, CORN, CUCUMBER,
PARSLEY, PEPPERS, SPINACH, SQUASH,
STRAWBERRY, SAGE, THYME CHIVES,
GARLIC, LEEKS, ONION,

BASIL, BEANS, CHIVES, CUCUMBER, GARLIC, LETTUCE,
MARIGOLD, NASTURTIUM, ONION, PARSLEY, PEPPERS, SAGE,
THYME, CARROTS, BROCCOLI, CAULIFLOWER, CORN, DILL

*‘

OREGANO, PARSLEY, PEAS, PEPPERS, ROSEMARY, SAGE, SPINACH,

COMPANION PLANTING

Plant these vegetables together to make the most use of space and deter pests.

Bwuvl\
Sprout

Beetroot Radishes

Rodishes Cartors

LETTUCE

" Radishes
Beetroot 4
A\ ) -

b WWW.ANGLIANHOME.CO.UK/GOODTOBEHOME
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CX) Knowledge Cycle
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LIFESTYLES
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DEVELOPMENT AND
GLOBAL CITIZENSHIP




Knowledge cycle




@ Production

Plant weight (g)

200 =

150

100

50 =

a a
a Ta

TI
IJ.

|
|
1

b
b
T
II
| o
|

J- o

MC 7

Control - - =

GWC / MC T
GWC / MC -

MC A
Control 4

Trad.

Comm.

Grain weight per plant (g)

150

100 =

50 =

MC 7

Control 4 |.-_ —~

GWC /MC T
GWC / MC -

MC -
Control 1

Trad.

Comm.

GWC / MC.:
25 % Green Waste Compost
75 % Municipal Compost

MC:
100 % Municipal Compost

Control:
Soil without amendment

Ulm F., Avelar D., Hobson P., Penha-Lopes G., Dias T., Maguas C., Cruz C. (2019).

Sustainable urban agriculture using compost and an open-pollinated maize variety. Journal of Cleaner Production, Vol. 212, pp. 622-629



@ N-use efficiency

r’=0.48, p <0.01**

© © o0
o o ©

Grain N concentration (%)

0.8 =

5 10 15 20 25
Soil OM (%)

MC o
Control

Control

GWC / MC 7

Ulm F., Avelar D., Hobson P., Penha-Lopes G., Dias T., Maguas C., Cruz C. (2019).
Sustainable urban agriculture using compost and an open-pollinated maize variety. Journal of Cleaner Production, Vol. 212, pp. 622-629



@ Potential solution?

SOM increase

Overconsumption

_ due to Food & Kitchen NUE increase
; LeaChlng Food waste low food qua“ty Waste
Z c =
Q o S
s S
S5 Q 4 '8
Z £ S8 O
Y
Green waste o .
. verconsumption
compost Leaching due to low food quality
A
Q- Increase food
Q nutritional value
o o
3 E Food waste . Q
- o) Food & Kitchen S
- = 5 Waste 8
LL e Q5
= g 3
O
Municipal e Composting

compost

Ulm F., Avelar D., Hobson P., Penha-Lopes G., Dias T., Maguas C., Cruz C. (2019).
Sustainable urban agriculture using compost and an open-pollinated maize variety. Journal of Cleaner Production, Vol. 212, pp. 622-629
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SUBSTANTIALLY
REDUCE WASTE

GENERATION

REDUCE MARINE
POLLUTION




Recycle, Reuse, Reduce

Greenhouse
rehabilitation

Wood




reen wall
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Social Cycle

TARGET 17-6

PARTNERSHIPS
FOR THE GOALS

KNOWLEDGE SHARING
AND COOPERATION FOR
ACCESS TO SCIENCE,
TECHNOLOGY AND
INNOVATION




Social cycle

Acertado 2

. 5 Alcoviteiro
Almirante

1

Avelar, D. Silva, T. et all (2015) Social Tools, structuring a university permaculture project. in



Social cycle

... must be fun!



Exposicdo “Hortas de Lisboa — Da Idade Média ao Século XXI”

ida armazenada 4. Viveiro de plantas 7. Residuos da cozinha 10.Aguadarede 13. Ave 16. Atmosfera 19. Horteldo 22. Borboleta 25. Mico 28. Arvore de fruta  31. Caixa-ninho de morcegos  34. Compostor

s 5. Bergario de plantas 8. Caixote para papel 11.Chaminé 14. Nuvens 17.Vermicompostor 20. Sistema de rega 23.Valaoucharco 26. Canteiro elevado  29. Smartphone 32. Arvore 35. Residuos de



CICLO GASOSO

Exposicdo “Hortas de Lisboa — Da Idade Média ao Século XXI”

ida armazenada 4. Viveiro de plantas 7. Residuos da cozinha 10.Aguadarede 13. Ave 16. Atmosfera 19. Horteldo 22. Borboleta 25. Mico 28. Arvore de fruta  31. Caixa-ninho de morcegos  34. Compostor

s 5. Bergario de plantas 8. Caixote para papel 11.Chaminé 14. Nuvens 17.Vermicompostor 20. Sistema de rega 23.Valaoucharco 26. Canteiro elevado  29. Smartphone 32. Arvore 35. Residuos de
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Exposicdo “Hortas de Lisboa — Da Idade Média ao Século XXI”

ida armazenada 4. Viveiro de plantas 7. Residuos da cozinha 10.Aguadarede 13. Ave 16. Atmosfera 19. Horteldo 22. Borboleta 25. Mico 28. Arvore de fruta  31. Caixa-ninho de morcegos  34. Compostor

s 5. Bergario de plantas 8. Caixote para papel 11.Chaminé 14. Nuvens 17.Vermicompostor 20. Sistema de rega 23.Valaoucharco 26. Canteiro elevado  29. Smartphone 32. Arvore 35. Residuos de



CICLO GASOSO  CiCl0 DAAGUA  CiCLO ORGANICO
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Exposicdo “Hortas de Lisboa — Da Idade Média ao Século XXI”

1. Comida armazenada 4. Viveiro de plantas 7. Residuos da cozinha 10.Agua darede 13. Ave 16. Atmosfera 19. Horteldo 22. Borboleta 25. Micorriza 28. Arvore de fruta  31. Caixa-ninho de morcegos  34. Compostor

5. Bergario de plantas 8. Caixote para papel 11.Chaminé 14. Nuvens 17.Vermicompostor 20. Sistema de rega 23.Valaoucharco 26. Canteiro elevado  29. Smartphone 32. Arvore 35. Residuos de



CICLO GASOSO  CiCLC DAAGUA  CiClO ORGANICO  CiCLO DOS NUTRIENTES
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1. Comida armazenada 4. Viveiro de plantas 7. Residuos da cozinha 10.Agua darede 13. Ave 16. Atmosfera 19. Horteldo 22. Borboleta 25. Micorriza 28. Arvore de fruta  31. Caixa-ninho de morcegos  34. Compostor

Exposicdo “Hortas de Lisboa — Da Idade Média ao Século XXI”

2. Livros 5. Bergario de plantas 8. Caixote para papel 11. Chaminé 14. Nuvens 17.Vermicompostor 20. Sistema de rega 23.Valaoucharco 26. Canteiro elevado  29. Smartphone 32. Arvore 35. Residuos de
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1. Comida armazenada 4. Viveiro de plantas 7. Residuos da cozinha 10.Agua darede 13. Ave 16. Atmosfera 19. Horteldo 22. Borboleta 25. Micorriza 28. Arvore de fruta  31. Caixa-ninho de morcegos  34. Compostor

Exposicdo “Hortas de Lisboa — Da Idade Média ao Século XXI”

2. Livros 5. Bergario de plantas 8. Caixote para papel 11. Chaminé 14. Nuvens 17.Vermicompostor 20. Sistema de rega 23.Valaoucharco 26. Canteiro elevado  29. Smartphone 32. Arvore 35. Residuos de
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Exposicdo “Hortas de Lisboa — Da Idade Média ao Século XXI”

1. Comida armazenada 4. Viveiro de plantas 7. Residuos da cozinha 10.Agua darede 13. Ave 16. Atmosfera 19. Horteldo 22. Borboleta 25. Micorriza 28. Arvore de fruta  31. Caixa-ninho de morcegos  34. Compostor

2. Livros 5. Bergario de plantas 8. Caixote para papel 11. Chaminé 14. Nuvens 17.Vermicompostor 20. Sistema de rega 23.Valaoucharco 26. Canteiro elevado  29. Smartphone 32. Arvore 35. Residuos de
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1-2 years 3-6 years > 10 years

Annual plants Perennials Climax species
Grasses, mousses Grasses, shrubs Grasses, shrubs, trees

Eco-Exergy
Biomass

Information
Network
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Based on: Gunderson, L. H., & Holling, C. S. (Eds.). (2002). Panarchy: Understanding
Transformations in Human and Natural Systems. Washington, DC: Island Press. and
2005 presentation by Keith McCandless, June Holley, Lisa Kimball “Through the Panarchy Lens”




PANARCHY OF INTERCONECTED APAPTIVE CYCLES AT PIFFERENT
SPATIAL AND TEMPORAL SCALES
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Source: Designing Regenerative Cultures, 2016 - www.danlelchristianwahl.com; Graphics: www. flaviagargiulo.com
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