


e location to satisfy

® Consumptive R —
O ® Fraction of withdrawl that is no longer available for further use — incorporated into
crops and animals (actual biomass); industrial processes (heat exchange)



\\;WATER NEEDS FOR A CITY

O : :
® Consider some generic urban area

® Municipal Requirements

® Large Industrial Requirements

®* Waste Assimilation Requirements " .
=
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Figure 2.1  Water requirements of a city of 150,000 population
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® Where V= volume, P populq’rlon V/P volume per person (used).



1\\; POPULATION FORECASTING (GRAPHICAL)

O

Saturation population, P
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® Declining growth
Declining rate of growth

* Arithmetic growth Z_’: a(P,, - P

®* Geometric growth

Arithmetic growth
dP
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® Same arithmetic as substrate

limited growth that you learn

Geometric growth

dP

in Envriomental Engineering hale
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. Where.KD is the



hen the plot
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®* Longer term adds the ratio and correlation techniques and component

techniques
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Historic data Extended growth

1\\; COMPARISON FORECASTING

O

® Geographically similar areas are used and

projections are made by comparing these
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growth curves to the area of interest.

® Uncertainty that area of interest may not
progress similarily to past growth of

comparision areas.

1960 90 2000

Years
"is parallel 10 O, 8
"'C’ is parallel to 0,C
‘D" Is parallel to 0,0
"is projected curve
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‘ Correlqho the é'Ulq'rions or log-populations) j)

to generate a predlc’rlve equation based on a reference population.
/
/ P=aP+b



P =P +(B-D=M)At|

* Non-trivial m

* Nice intfroduction to the mathematics in:

~ Frauenthal, J.C. 1980. Introduction to Population Modeling. Birkhduser, Boston,

%

Basel, Stuttgart 186p. ISBN 3-7643-3015-5



