Building Resilience to a Changing Climate:

A Technical Training in Water Sector
Utility Decision Support

Modeling 101

Abby Sullivan - Philadelphia Water Department / WUCA
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What is a model?
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“A simplification of reality that is constructed to gain
insights into select attributes of a... system. A formal
representation of the behavior of system processes,

often in mathematical or statistical terms...”
-US EPA



In the 1940s, before computers were up to the task, when engineers needed to model a complex system, they would do
just that, literally “model it,” by building amazingly elaborate scale models.

The US Army Corps of Engineers built many of these physical, scaled models. One of largest they ever built was a model
of the Mississippi River watershed. It was a large-scale hydraulic model of the entire Mississippi River basin.

: horizontal scale of 1:2000
vertical scale of 1:100
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Image Source: Atlas Obscura




Image Source: US Army Corps of Engineers



Today, physical models are not necessary -- computers are now used for the same purpose. Mathematical
calculations and statistical formulas are used to represent physical principles and phenomena and the real

world is simulated with help of software and computer systems.

By HEC-RAS 50D
PR AC b (A 4

"k Type Optons  Hegp
o B b oo hamhs Cum 2w Sasdy B Uiy P b s B | 2l _'"""l"'"’" =
p oo i A e e

PR
5E Cimsrmetric [inen - € 4 1 Fierw Arma - Dirtala
PSRCEESIIIRVRT ST U, - —_— —

2T S
> ol | ¥ s ot @ Ota Sage T O Fow [ e el S 3 imma
Sl hon | Table | Bt Cirve | Gae Cominae |
| Magr SA20 0wt Brch SA Conrmction Dan |

Q.G 15

we—————] it Touend
L 57 ] Qage N
S - -7 TN e Qage v
/ ; e
e - ' = Cross Section = o |
g S [ File Options Help
g B River [Ebio ~Ele] | +un Reload Data
= Reach: |TramoPrincipal ~] Riversta: 6074333 ~] 31
Avenidas  Plan: Plan 01 08/0412013 2]
oy —_ |
08*"‘*.06""*,03*"
o78 Legend
265 £GT200
WS T200
? 260 0 fUs
E 1 s
B 2 fils i —
Ground "
V Cloamatr, = Bnn:s(a »“‘“‘ﬁ FREwe, /)»//’!\,\\_‘FS}\
£ ¥ Goarety ] FEEryeisroidd NS
" Depts (1GLEAY _..W\ J””f;ﬂ’ TSN
TIWSE Q3K K 1000 1500 2000 2500 «:??:\?2\ \\\\ ’/I// s
o miocry (ELN YRR (4 Station (ft) = '\"\-\i:‘:“é it (T ¢ /
IS4 20 Det Bieh o — e S L b
= | Georety LSRR 1488
Depty (TG4 969 2 1K" ég:;‘;:' 7 2
7 = 78,
» ¢ 0;;‘;‘3"" 459.95° g
| WS JRLUK 1538 (6 NN e
A 72,04

¥ Ve seanntitl
vV WSEF LUK eN L

P Map Layers & & = ’meﬂ.A
FTHarChumriBads : - - —\CE

R S8
Lock Hlwomn Cacterlre
2] Guugde Hybend <}

Larclise

3/!«»«
< '

AN

1\“\"(\“\ » \
“' < \\\\ 2&2.2l i 2

Nezaumpa | \Sows | Froe Lines|

HEC RAS modeling software from the USACE




Today, physical models are not necessary -- computers are now used for the same purpose. Mathematical calculations
and statistical formulas are used to represent physical principles and phenomena and the real world is simulated with
help of software and computer systems.
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* Models can take many different forms

* The model chosen/developed will be
shaped by the questions being asked.

* End users must wisely choose a model
that balances needs against modeling
complexity, required data and cost.
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We use many different models to understand water systems. Today
we are focused on climate and hydrology models...
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