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How do the Paramos store water?

Thio_le of Q_n;s and peop]e

Paramos: the Empire of Darkness
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El Dorado legend
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Colombia: 29:061 km? (>§O°:/p)
Ecuador: 13.371 km?

Venezuela: 2.660 km?*
Peru: 500? km?
Costa Rica y Panama: 170 km?
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Elevation + Tropical latitude =
Daily season., high precip., high radiation,
low temp., low metabolism, high soil acidity

Specialised Lifeforms
Xeromorphic traits

Quito and Bogota: 85-95% H,0
from paramo (Buytaert et al. 2011)
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Miming threatens

Colombian ecosystems | =

Goean dearypenation:
Time for nction

doi:10.1126
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Paramo’s water provision
The role of plants and people
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How do the Paramos store water?
The role of plants and people

Our Aims:

1. Look at the key mechanisms controlling water storage and regulation in the
Paramos and look at the roles of plant diversity and habitat diversity;
2. Record and quantify the contribution and impact (positive and negative) of
human activities on these processes;
. Inform the debate among stakeholders;
4. Indirectly: Build capacity in Colombia for optimising ecosystem services in socially
and environmentally sustainable ways;

w

Final outputs:

* Integrated model evaluating the effects of land use scenarios on water provision

« Applied valuation for Paramo water supply and cost benefit analysis for Paramo restoration
« Stories from local people and scientists for understanding and engagement
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Umbrella = AGUAS
* Protection
* Care amo
* Cover * AGUA (=water)
* Shelter * Society
* Inclusion
ripon

PARAGUAS

The best way to remember ‘PARAGUAS’

How do the Padramos store water?
The role of plants and people

Focus is on WATER PROVISION

Includes field observations of PLANTS, SOILS and HYDROLOGY
Includes a Drone, Radar, Models, Interviews, Stories and Valuation
Focus on PEOPLE DIRECTLY INTERACTING WITH THE PARAMO

Field work
bursaries for
Colombian
students

Colombia Drone

workshop

J—
People exchange
- storytel
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More Detail: ., . .
Our site Paramo de Guantiva-La Rusia
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More.detall: Sampling

Catchment ~ 1 kn’:
* TWI & Remote sensed soil-type cover

» 12 small catchments (~ 1km2) + InSAR motion

pairs of pristine versus intensively used |
\

» 3 areas covered by drone (9 ha) \

to represent 3 soil types \

within the central 1 ha:

» 5 survey plots (1m?)
In dry and in wet season

Botany, PFT, biomass & reflectance

» 1survey plot (1Im?)
In dry and in wet season
Soil hydrology, organic-matter & aeration

07/07/2019

~ Catchment-scale flow &
climate measurements
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©bseryvations

a) Hydrological characteristics (per HRU)
* Biomass, Necromass, Organic soil
* Water reléase characteristics

b) Water capture map (within each HRU and catchment area)
* Drones and satelites
* Relations: HRUs <> Plant Functional Types <> Diversity

c) Water Flow
d) Climate characteristics

- . - £ -
Variables-vegetacion

Vegetation (in each plot)

* Biomass

* Necromass

* Species diversity

 Functional types diversity

* Water interception

* Water storage capacity and release
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Observaciones: Cambio del suelo y.plantas

* Organic matter density and content

* Oxygen penetration depths (by
measuring oxidation)

* Age: Carbon-14 in bogs (different
depths), and disolved organic carbon
(DOC)

Williamson, Rowe et al. (2017)J Env
" Management 188: 278-286.
Centre for bt - 1
@ e [ B ® V|

josde:
Menitereo hidrologico

iMHEA:
Includes also Temperature & Potential Evapotranspiration

barometric
pressure
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BPrones

, 49 | Shadowed Model of surface height

Phantom 3 — Real colour
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NERC SiSSsE

koes-drones, ejemplos

Orchard in the UK

Biomass of plants

Signal returning time (SRT) = distance.

A change in SRT (distance) means a
change in Surface height.

Echo

http://hforsten.com/
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El-radar Satelital

RADAR to compare surface height (in time and space)

¥

Precision in mm
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Earth surface
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El-radar Satelital

For each pixel/place — temporal profile of movement
—S7 —S15 Preserved bogs
. 0.025 * Increasing trend
é 0.02 «+ Regular Cycle
+— 0.015 * Broad range
g ool o
€ 0.005 * Accumulative height
]
s 0 Degraded bogs
IS -0.005 * Decreasing trend
-0.01 *  Weak cycle (if any)
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Afios * Decremental Height
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Preliminary results

L

PARAGUAN svences o
Paramo, L Ruvsis
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|_—* Accumulative height
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* Decremental Height

—— + Stable Height

bemom

Why?
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Preliminary results

145 plots
12 catchment areas
9 URHs

* Bogs (19)

* Agriculture (13)

* Matrix (25)

¢ Mixed shrubs (10)
* Rocks (4)

* Frailejonal (56)

« Shrubs of Hypericum sp.
(18)

————

 Caulirosuletum with necromass (38)
 Caulirosuletum without necromass (5)
« Acaulirosuletum (13)
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Nottingham
Univ.

w
The-People in the Team

France Gerard - CEH

Ed Rowe - CEH
Mauricio Diazgranados -
Martin Baruffol - KEW

Maria Escobar-Tello - Bristol Univ.
Wouter Buytaert - Imperial College * Charles George - CEH
Boris Ochoa Tocachi - Imperial College
Mike Wilson - Loughborough Univ.

Dominic Moran - Edinburgh Univ. * Barry Christopher - CEH
David Large - Nottingham Univ.

- — ]

KEW

* Craig Pearce - CEH
Sawicka Kasia - CEH

Andrew Bradley - Nottingham Univ.
Richard Adams - Nottingam Univ.
Lyndsey Bakewell - Loughborough Univ.
... recruiting.
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Colembian Partners

de Colombia
Research group ‘Biologia para la conservacién’

« will look at the role of Paramos bryophytes in the water cycle, and the relationship
between the functional diversity of the bryophyte flora and water availability.
* will provide logistical advice and support in connecting with stakeholders.

u Universidad Nacional de Colombia
Prof. Conrado Tobon expert on Pdramo hydrology

In collaboration with Wouter Buytaert (Imperial College) will help implement and maintain
the hydrological monitoring planned in the project.

de igacién de i icos — von k t

« will provide venues for workshops; lab space for processing field samples
= will jointly deliver the drone workshop.
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