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Abstract

Traditionally, interest has resided in the stochastic analyses and filtering of runoff
time series, keeping catchment size fixed. We propose that catchment size can be
viewed as the spatial support and a mean runoff time as the temporal support of
runoff measurements. We are then better able to explain the variance reduction of
runoff from increasing catchment size. We suppose that the proposed concepts will
provide a better understanding of hydrological space-time variability as needed in

Fitting of spatio-temporal variogram models
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Spatio-temporal variograms:
Three alternative models, all of them accounting for non-stationarity:
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1. Exponential model (non-separable) 7y, (#,,h,) = alhf/_zf (1—exp(—((dh, + hS)/el)f_l))
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2. Cressie Huang (1999) model yst( O t) 2% (d i +1) P d-h +1 fitted independently to spatio-temporal . catchments catchments catchments
(Non_separable) 2% i 2% | sample variograms of precipitation Exponential model 0.66 0.48 0.79 1.93
Cressie-Huang model 13.8 15.0 13.0 41.8

3. Product-sum model (separable) v, (A ,h,)=h>h &St (h,,0)+y,(0,h)—k v, (h O) (O,ht)}

(De Cesare et al., 2001)

Product-sum model 0.40 0.40 0.63

Runoff
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One dimensional variogram: y (h=a(l—exp(~(h/e)’))
Linear spatio-temporal aggregation - extended from Skgien et al. (2003):
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h, h, are spatial and temporal lags, respectively

S, T are spatial support (square root of area) and temporal support, respectively
f.., f.; ., @and £, are pdfs of spatial (s) and temporal (f) distances. 1 is within a catchment/time interval,

while 2 is between catchments/time intervals

Rmax and Tmax are maximum spatial or temporal separation Objective function from variogram models  Variogram model Small Medium Large Total
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Spatio-temporal aggregation of runoff
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Spatio-temporal sample variograms
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Conclusion
eExponential and product-sum model are best suited for modelling spatio-temporal variograms of precipitation and runoff
eSpatio-temporal aggregation models are able to explain runoff variograms of different catchment size classes

eAll the variogram models are equally well suited to model variograms of point runoff

e\ariograms of point runoff can be used for interpolation of ungaged basins
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