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H ow  to quantify the potentials to reuse and 
m ultisource?
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Daily w ater dem and per person –The N etherlands
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Changes at H ousehold level 
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Source: W ill Scheffer
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Subsystem  description
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SIM DEU M



Technology penetrations
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Transion dynam ics of w ater use for show ering
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Variationsover tim e
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SIM DEU M
SIM ulation of w ater Dem and, and End-U se M odel
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Tw o building types
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Free standing house M id-rise apartm ent flat

Roof area (m ²) 60 640

O ccupancy 1 fam ily –4 people 56 people: 28 apartm ents x 2 people

# of  toilets 2 28 (1 per apartm ent)

# of laundry m achines 1 28 (1 per apartm ent)

# of show ers 1 28 show ers (1 per apartm ent) 

bathtubs 1 0

Roof type Pitched Flat



Sim ulations w ith SIM DEU M  (365 days)
Conventional an m inim ized dem and
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Agudelo-Vera, et al. (2016). "Testing the robustnessof tw o w ater distribution
system  layoutsunderchanging drinking w ater dem and." Journal of W ater Resources 
Planning and M anagem ent 142(8): 05016003.



Com parison of recycling and rainw ater harvesting 
at building level
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Recycled w ater for a storage capacity of tw o 
tanks of 50 litresper person:

-for the freestanding house the yield is:    
39 m ³ /year = 10 m ³ / person -year 

-for the flat the yield is: 
709 m ³ /year = 12.7 m ³ /person -year



O verview  of results
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Strategy Freestanding house Apartm ent

Dem and m inim ization 30%  reduction of the conventional dem and

Light grey w ater recycling 100%  of toilet and w ater dem and for conventional and m inim ized 

dem ands.

Rainw aterharvesting 42% of the conventional dem and and

60% ofthe m inim ized dem and oftoilet

flushing and w ashing m achine

56%  conventional dem and and 

80%  of the m inim ized dem and 

of toilet flushing and w ashing 

m achine

for a storage capacity of tw o tanks of 50 litresper
person, the yield of recycled w ater is 39 m 3 /year = 10 m 3 / person year for 
the freestanding
house, m eanw hile the sam e storage capacity w ill yield 709 m 3 /year = 12.7
m 3 /person per year.



W hich is the best scale?
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At block level
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Agudelo-Vera, C. M . (2012). Dynam ic w ater resource m anagem ent for achieving self-
sufficiency of cities of tom orrow . PhD., W ageningen U niversity.



Aggregation
City level
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Leusbrock, I., et al.  (2015). "The urban harvest approach as fram ew ork and 
planning tool for im proved w ater and resource cycles." W ater Science and 
Technology 72(6): 998-1006.



Conclussions

Variations in daily production and dem and patterns show ed large effects on the efficiency of 

the resources harvested. 

Sim ilar on-site system s configuration w ill perform  different according to occupancy. The 

extent to w hich resources can be harvested depends also on storage and treatm ent 

capacities.

U nderstanding w ater dem ands (and tem poral w ater dem and patterns) of different buildings, 

related to different occupancies and building characteristics  is essential inform ation to 

design and optim ise on-site recycling and m ulti-sourcing m easures. 
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science to practice science to practice 
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