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The Areal Reduction Factor: Definition

» I(A, D, T) = T-year average rainfall intensity in (4 x D)
(IDAF curves)

(A, D IDAF

—> ARF(A,D, T) = (4.D. 1) _IDAF

10,D, T) ~ IDF

N.E.R.C. (1975)
Flood Studies
Report, Vol. 11, p. 40
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ARF Analysis

1. IDAF = ARF under exact multifractality

2. Factors that affect the ARF

> Advection
> Deviations from multifractality (e.g. bounded cascades)
> Discrete sampling of rainfall fields

3. Numerical example



» IDF (reminder)
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» IDAF

I4,D, T)= KL, D, T)
L L
L = largest linear size of the region i
* Scaling depends also on L/D I
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IDAF

» ARF =— TDF

L/'D— 0

ARF(L, D, T) ~ 1
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> Numerical validation 3D LN cascade

Cascade Parameters <
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Various Effects on the ARF
> Advection

(Deﬁf > D
* Qualitatively: vig=>\ T > T
\Leﬁf <L
* Effect depends on the shape of the region:
. 0 0 does not
* Typically: %  atter
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Deviations From Multifractality

> Bounded Cascades

Exact Multifractal

Bounded Cascade
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» Sampling

Continuous Recording Sparse Sampli :
(Exact) parse prns L

Loga(L)

o
© . Ny e N
\2)
& NS S ’Q’ el S
o v PR o o NS
Q! O
Y s 3
QF / QPP‘ Q
t'l,
N N
L
W 3
,79' o &
03 —_
Q??‘ Q 0@ QQ)Q) =)
& >
Q Q‘.Ob‘ AV o
& Q -
&
A
/ S
Qr Q@ Q‘b 1
&
)
© ’Q/ Qﬁ( S 1 1 D
S N A
8
&
o®
Q?)b( 0??) Q(;,rl/ Q
T
0 1 2 3 4 5 0 1 2 3 4 5
Loon(D) Loas(D)




Application to ARF Data
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> Regions 2 and 3 - Bounded Cascade

Our Interpolation (Magnification)

Parameters from:

Menabde and Sivapalan (2000)

Perica and Foufoula-Georgiou (1996)
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» Regions 2 and 3 - Bounded Cascade + Sampling

Our Interpolation (Magnification)

Simulation

1000 ==

300 |

e
M
<
&
<
1001
30 |
N\ -~ ——
Duration: min hours

1000 [

300

,\v
U
g\% éé)
< Re ion 2
%.
/
>
‘ Region 4

5
3
< .
> y
100 |- : S
A £ /%%
N o{
2 Region 3
BC+SAM
2 4
Duration: hours




SUMMARY & CONCLUSIONS

1. Found limiting scaling of IDAF curves = ARF factors

2. Studied distortions of ARF due to:

> Storm advection

» Deviations from multifractality

» Sparse sampling

3. Reproduced various features of observed ARF factors

4. Behavior of observed ARF for large D/L (Region 4) to

be explained



