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Jovanovic et al (2017) present a case study for the use of Hurst exponent to evaluate the
impacts of increasing urbanization on stream hydrological responses. This approach represents
an alternative way to analyze the long-term correlation between rainfall and streamflow time
series. Increasing urbanization (e.g., impervious area; engineered drainage networks) contributes
to increasing “flashiness” of stream flow, with loss of landscape “buffering” through infiltration,
ET losses, and slow recession. Previous studies (Yang et al. 2010) have shown that for impervious
surface area (ISA) between 5-35%, a linear increase in frequency of high-flow events; beyond this
range, urbanization impacts on stream hydrologic regime are expected to be nonlinear. In a
hypothetical case of 100% impervious area and highly connected urban drainage infrastructure
network, rainfall events are quickly translated to stream discharge, assuming minimal storage.
Thus, time series of rainfall and discharge are highly correlated, especially for the larger events.
Yang and Bowling (2014) examined changes in hydrologic system memory for sixteen basins with
varying degrees of urbanization in the Great Lakes region. They concluded that decrease in long-
term memory in simulated streamflow with increasing urbanization relates to a decreased low-
frequency power and amplitude of soil-water storage. Kim et al [2015] used power spectral

analyses for several urbanizing watersheds in South Korea, to show that slopes of power spectra
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for discharge time series converge to that of rainfall with increasing urbanization, a clear
evidence for loss of “memory” or “landscape buffering”. In un-impacted streams, discharge time
series is characterized as 1/f* noise, with oo ~1 (Godsey et al., 2015).

In the analyses Jovanovic et al (2017) presented here, Hurst exponent (H) approaches 0.5
for time-series of uncorrelated, independent, random variable; this is usually the case of rainfall
aggregated at daily scale (white-noise signal) with stationary patterns. Larger H values are related
to long-term correlation (memory, persistency), that are typical of discharge in non-urbanized
streams. It is then expected that with increasing urbanization, H for urban stream flows would
shift towards H for rainfall, as illustrated in Figures 1 and 2 of Jovanovic et al (2017) for urban
watersheds with impervious area up to ~50%. It would be interesting to examine other urbanized
watersheds with imperviousness are much larger than 50%, as was the case for Kim et al (2015).
Figure 3 in Jovanovic et al (2017) reveals weak correlations between H value for stream discharge
and catchment size, annual rainfall, and area-normalized mean discharge. Thus, the dominant
control on dampening of rainfall time series — introducing “memory” -- is landscape storage and

loss dynamics.

Hurst exponent for rainfall time series would allow comparisons between H values for
natural, peri-urban and urban catchments. That is, does urbanization not only impact the stream
flow but also rainfall patterns over the urbanized area, relative to the non-urbanized or peri-
urban areas? Furthermore, non-stationarity of rainfall patterns (e.g., seasonality; or long-term
shifts) will also result in H # 0.5. It is well known that urbanization modifies local atmospheric
conditions enough to alter rainfall patterns and total amounts (Niyogi et al., 2017; Sheng et al.,

207??). Thus, the rainfall H values might be different for the urban, peri-urban and rural areas.
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