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AAntisana

AREAS OF INTERVENTION

FONAG = 
Quito’s
sourcewater
areas
protection



AREA TO BE CONSERVED AND/OR RESTORED : ANDEAN 

HEADWATER THAT PROVIDE WATER FOR QUITO 

METROPOLITAN DISTRICT.

Source water áreas, are around 236.600 ha., of

which 81.500 ha are located within National

Protected Areas. The remaining 155.100 ha, are

the areas of interest for EPMAPS, where

FONAG should concéntrate its efforts in

conservation and restoration.

We aim at covering the full 

sourcewater área of 155.100 

ha in the coming 62 years.



FONAG IMPLEMENTS A VARIETY OF 

INTERVENTIONS:



IMPACT MONITORING = QUANTIFICATION OF 
BENEFITS  

Para que monitorear?

• Evaluación de los beneficios 
de nuestras intervenciones en 
términos de cantidad y calidad 
de agua

• Comprensión de los factores 
clave para el desempeño de 
servicios ecosistémicos hídricos. 

• Rendir cuentas sobre inversión. 

AREA DE CONSERVACIÓN 
HÍDRICA PALUGUILLO



MODELLING: A CRITICAL VIEW

• Modelling purpose: for water resources management/allocation: water
balance. Is a completely different purpose than modelling for
quantification of benefits of natural infrastructure.

• Calibration: every single modelling study complains in its conclusions
about a lack of Info for calibration. But ¿How many then improve Info for
calibration?

• Specific information for calibration for modelling benefits of natural 
infrastructure

=
Monitor benefits at the scale of a specific intervention !

• Maslow’s hammer:
“If all you have is a hammer, every problem looks like a nail”



Decision support
DOI: 10.1016/j.ecoser.2016.10.015

Pandeya et al., 2016, Ecosyst. Serv.



A CAREFUL LOOK AT THE BENEFITS WE PURSUE 

(AND SHOULD MODEL/MONITOR): FONAG’s case

• Domestic water use dominant
• More about water quality than what we usually see?
• Water Quality variables:

• The usual ones
• What about Coliform bacteria, turbidity, color? Reduction of all of those represent

important benefits in FONAG’s case
• Water quantity:

• Almost never mean flows
• Increase low flows (sometimes reduce high flows)

Gives way to indicators we should use (and try to model)



Comparison of flow duration curve and dry season flow volume

• Potential gain: ~ 43000 m3/km2



PILOT RÍO CINTO
HEADWATERS



UNCERTAINTY IS NOT ALWAYS A BIG PROBLEM…
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PLANTA CHILIBULO

SEM BAU ACTUAL UMBRAL
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PLANTA TOCTIUCO

SEM BAU ACTUAL UMBRAL



Cachiyacu

BOSQUE 70.48%

ANTRÓPICO 29.52%

Shilcayo

BOSQUE 45.53%

ANTRÓPICO 54.47%

Ahuashiyacu

BOSQUE 42.45%

ANTRÓPICO 57.55%Tarapoto

Zonas más degradadas

Agroforestería

Río Cumbaza

Be creative: Example Sediment control for the

city of Tarapoto, Amazon region of Peru

Captaciones para 

Agua Potable



Turbidity: accumulated frequency curve

• Comparison between “conserved” vs deforested.

• % of days that turbidity is within a certain range.

Cachiyacu

BOSQUE 70.48%

ANTRÓPICO 29.52%

Shilcayo

BOSQUE 45.53%

ANTRÓPICO 54.47%



KEY MESSAGES

• Careful thinking and analysis of benefits. Requires joined work

with users/operators!

• Quantifying starts with ground truth data, at least for part of the

picture. Models are mainly for extrapolation, to try out different

scenarios, NOT for starting from scratch.

• We cannot stress enough the importance of quantifying

benefits: this is about the credibility of our whole discourse

on natural infrastructure!



¡Thank you!

Travel support for BDB to SWWW:


