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The Scaling Model of Storm Hyetograph - 
Estimation of parameters 

Parameters 

H scaling exponent 
c, mean value parameter 

" c, variance parameter 

p correlation decay parameter 

estimated from E[Z] = clDH'" (by least squares) 

estimated from c, = Var[Z] I 

estimated from p = 1 - I~(E[x,x~+, I 1 E W  I + 1) 
In 2 

The Scaling Model of Storm Hyetograph - 
Modification 

Dependence of covariance structure on duration 
(logarithmic plot) 

Scaling 

Data 

Stationary 

Correction to the correlation decay parameter 
P = b, + P, InP)  (PI < 0)  
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The Scaling Model of Storm Hyeto 
General properties 

Not description of the structure of a specific storm 
0 Statistical description and efficient parametrisation of a population 

of storms 
This population can include: 

+All stormsd 
+Storms of a specific season, 
+Storms with intensity andlor depth greater than a given 
threshold, etc. 

4 Point rainfall or areal (average) rainfall 
Simple construction of generation schemes for simulation 
(sequential, disaggregation, conditional) 
Consistency with, and parametrisation of, normalised mass 
curves 
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Data presentation and model parameters - 
Data sets 
River Basin 

(Italy 
Point or areal Point A,,,( point rainfall 

. . . .  - . . .  
II 

3r 
Event type . -- 
Season Aoril 

Record 2 y  s 2 s 20 irs 
period (IE 198 (199r 191) 0) 197 190) 

Number 149 7nn of events 
93 
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Performance evaluation 
Mean and standard deviation of total depth 

M 

duratiin (h) 

Reno River 

duration (h) 

Performance evaluation 
Mean and standard deviation of hourly depth 



Performance evaluation 
Lag 1 autocorellation coef. of hourly depth 

Aliakmon River 

duration (h) 

Evinos river (winter) 

Reno River 

5 
0 8  
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f O4 

r 0 2  
0 Q - 
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duration (h) 

Evinos river (summer) 

0 5 1 0 % 2 0 2 5 3 0  

duration (h) 

Performance evaluation 
Autocorrelation function of hourly depth 

Aliakmon River 
I t  I Reno River 

1  

c 0.8 
Q 
g 0.6 

I: 
2 0  



General simulation scheme 
Sequential scheme 

1. Calibration of scaling model: Estimation of parameters cl, c2, $(or Po, P1),H 
2. Calculation of E[X], Cov[X,X], p3[X] 
3. Formulation of generating scheme 

I x I I U 0 .-- 0 II I/I I 
1 x2 1 1 U2, - - -  0 II 1 
I  . I=I . . . 1 1  ! I  or x = RV ( bindependent, appr. 3-par. gamma) 
I : I I :  .. r 1 1  : I 
h k J  LUk, Ufi UkkjL~J 

4. Estimation of parameters of the generating scheme 
a. Coefficient matrix 
12aT = COV[X, X] 12 by decomposition (lower triangular) 

b. Statistics of Vi 
* 

w, 4 ~ 1 =  E[x,I - Z w, 4 ~ 1  
~ a r [ ~ ]  = 1 

~3 P&] = cl,[xil- Z4 P&l 
5. Generation of Vi 
6. Calculation of Xi 
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General simulation scheme 
Disaggregation scheme 

1. Generation of total depth Z 

2. Application of the sequential procedure to obtain an initial 
sequence X, 

x; * 3. Determination of the final (adjusted) sequence X, = --- XZl x; 
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Application of the 
Known past for duration and deptl 
Not fixed lead time 

," 

2 ,  5 

% 7. : - 
5 2 e 

0 
$ b m $ + $ g g $ b & a $ ~ g ~  

9''1994 time (tr) 91W994 

model for simulation 
Known past for duration and depth 

Known past for duration and depth. Not fixed lead time 
Estimates for future: $$& zkz 6(~0;";.6 

Conclusions 

1. The Scaling Model of Storm Hyetograph is suitable for 
variety of data sets regardless of season and rain type. 

2. It can support a variety of stochastic simulation schemesa 
taking into account any information (condition) for the past 
or future of rainfall. 

3. Specifically, it can be combined with a meteorological 
forecast to disaggregate it into smaller time steps, also 
adding a stochastic component to the deterministic 
forecast. 
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