
The four factors that seem to influence the procedure :
1. The Time Scale
2. The Spatial Resolution
3. Data Flow
4. Cluster Analysis-Symbology Method

Hydrological issues such as drought management, alteration of water body due
to global change have increased the interest for the Intermittent Rivers and
Ephemeral Streams (IRES) (Beaufort et al. 2018). Spatial patterns of IRES and their
related hydrological processes have many implications for water management
(irrigation, water abstraction, river damming, and pollution) as well as the
monitoring protocol for the ecological quality assessment. The flow intermittence
results in expanding and contracting river beds during the wet and dry season
and in a transition of various Flow Phases such as (Flood, Riffles, Connected
Pools, Pools, Dry Stream, Dry Alluvium) (Gallart et al. 2012). The objective of the
current work is to develop a methodology to show the dynamic of IRES as well as
creating a more public friendly visualization of river flow, in order for people with
different backgrounds to understand how flow intermittence develop in both
time and space. The innovation about this study is the inclusion of a parameter of
the ‘time scale’ in the hydrological network mapping.

Case Study Area: Island of Crete, Aegean Sea, Greece
Monthly river data given collected within the SMIRES project, where used
here. Due to data availability, the study included fourteen rivers of the
area. On each river, flow data were taken from one selected station. The
station selection depended on a) the existence of data for a given period
of time and b) the location of the station in relation to the river main
corridor.
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Monthly river data given by SMIRES, where used for the visualization methods and the process of the research.
The spatial data were modified to allow proper overlapping of the layers. The linear and mosaic data was ready
for further analysis and processing. The map background was created, to unify the spreadsheets with the flow
data. Flows with different units of measurement have been converted, and as a result, all flow data has a L/s
unit of measurement. Two classification methods were applied, the Natural Breaks Method and the Equal
Intervals method. Each method had advantages and disadvantages in terms of the visual result that they
exported. From those two methods, 144 maps were exported, 72 in island scale. Then two videos were

produced to visualize all the maps, (one for each method)
displaying flow paths from September 1990 to August
1996. Finally, the methods were compared and evaluated.

Differentiating rivers is not easy
in both methods, since
continuous daily flow data are
not available (only available data
are given at the monthly time
step). The two videos shown a
difference in each method

In the Equal Interval method,
Interval method, no major changes in
flow were observed for each river:
the categories of flows created (i.e. 0-
1080 L/s, 1080-2160 L/s...) were not
"sensitive" to fluctuations in flow
values.

Conversely, the Natural Breaks
method seems "sensitive" to the flow
values (flow variations have been
observed). Monthly data are the ones
that influence the "natural" value
limits. The temporal variation of the
flow and the length of the time-series
affect the Natural limits. During the
river’s selection, 14 rivers from 1990
to 1996 were found that had
common completed flow streams.
During these 6 years, maximum flow
and minimum flow affected the
upper and lower limits of the natural
Breaks method scale.

It is very important to capture the intricate evolution of water resources over
time, leading to transferable and understandable knowledge (Williams, Lansey
and Washburne 2009). The time factor has to play a role in the analysis as for
the type of rivers studied - IRES- water might totally disappear. Exporting time-
lapse visual results for a river will have a major impact on how the area is
managed. Such a study that changes the perception of intermittent rivers but
also of rivers in general, may support differentiated management within
riparian areas.
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In the Equal Interval method, 
the difference between the 
intervals of the grouping scale is 
equal in its entire length, making 
the comparison between months 
feasible.

In the Natural Breaks 
method, the user selects the 
number of groups and sets the 
boundaries to divide the values 
where there is a large 
discrepancy.


