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Comment on “The hydrology and hydrometeorology of
extreme floods in the Great Plains of Eastern Nebraska”
by Y. Zhang, J.A. Smith and M.L. Baeck

The authors have compared the flood response of two
adjacent watersheds in Nebraska to extreme precipita-
tion. They concluded that ““the striking contrast in flood
response between Maple Creek and Pebble Creek are
related to contrasts in drainage network structure, in-
filtration properties and flood wave attenuation”. While
I agree with most parts of this conclusion, I would like
to point out that probably there is no contrasting dif-
ference in infiltration properties and consequently in the
runoff ratios of the two watersheds.

The United States Geological Survey-published [3,5]
contributing drainage areas of the two catchments,
Pebble Creek and Maple Creek, are 528 and 956 km?,
respectively, above the gaging stations near Scribner
(USGS ID# 06799385) and Nickerson (USGS ID#
06800000). The latter value is 18% smaller than is pub-
lished (i.e. 1165 km?) by the authors. As a consequence,
the Maple Creek runoff ratios (%) for the selected five
flood events change from 15, 27, 20, 16, 38 to 18, 33, 24,
20, 46, respectively. When these are compared to the
runoff ratios (22, 34, 51, 33, 50) of Pebble Creek, only
the third and fourth events differ significantly. However,
using daily precipitation [1] at Clarkson (Fig. 1) and
daily mean discharge data [4] near Nickerson, aggre-
gated from 15-min measurements, the runoff ratios (%)
for Maple Creek become 55 and 24, respectively, for the
third and fourth events, close to what were observed
at Pebble Creek. Of course, one may argue which
measurement technique results in better areal precipi-
tation estimates, a point measurement of actual precip-
itation located within the catchment, or measuring radar
signal reflectivity, which does not directly measure pre-
cipitation intensities but covers the entire watershed.

Our main point however is that it is unlikely that
there would be any ‘‘systematic differences in runoff
ratio between the two catchments” either for flood
events or during dry periods as the authors claim. The
long-term runoff ratios (1978 October 1-1993 September
30, i.e. the temporal coverage of the USGS-published [5]
daily mean discharge data for Pebble Creek) for the two
catchments are 12.38% (Maple) and 14.81% (Pebble).
The same values for the warm seasons only (May—
September), to exclude any delaying effects of possible
snow-cover, are 11.05% and 13.84%, respectively.
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Fig. 1. Locations of the precipitation stations at Clarkson (Maple
Creek) and at Dodge (Pebble Creek), Nebraska.

Table 1
Selected drainage basin characteristics for Maple Creek and Pebble
Creek, Nebraska

Maple Pebble

Creek Creek
Total drainage area above gaging 956 528
station (km?) [3,5]
Contributing drainage area (km?) [3] 956 528
Long-term mean annual precipitation 719 723
(mm) at Clarkson and Dodge [1]
Available water capacity of soil (-) [3] 0.20 0.19
Permeability of the least permeable 12 10
soil layer (mmh~!) [3]
Permeability of the upper 1.5-m soil 30 30
profile (mmh!) [3]
Mean slope (degree) and its standard 293 2.54
deviation of the 30-m [4]
Digital Elevation Model 2.08 1.72
Portion of watershed covered by dry 75 82

cropland (%) [2]

Similarities, rather than contrasts in runoff ratio and,
as a consequence, in infiltration properties are indeed
expected due to very similar soil, land-use, topographic
and climatic conditions of the two adjacent watersheds.
See Table 1 for a comparison of those characteristics.

This is not to say that there are no systematic differ-
ences in the runoff response between the two catchments.
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The differences, however, stem overwhelmingly from the
very differing geometric properties [3] (i.e. compactness
ratio, shape factor) of the two catchments, and especially
the stream networks (i.e. drainage pattern, main channel
slope), as the authors point out correctly.

Our findings may give some solace to practicing hy-
drologists in regard to lending further evidence that the
widely available geographically referenced land-use, soil,
elevation, stream-network data are useful tools in pre-
dicting hydrologic response of the watershed such as
infiltration and the runoff ratio in our case.
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Response to comment on “The hydrology and hydro-
meteorology of extreme floods in the Great Plains of
Eastern Nebraska”

The authors appreciate Professor Szilagyi’s com-
ments concerning water balance computations for Peb-
ble Creek and Maple Creek. The contrasting results
from the two analyses are due to a revision in the
drainage area of Maple Creek. At the time that we ob-
tained discharge data for Maple Creek, the drainage
area was listed as 450 mi®. The drainage area was sub-
sequently revised to 369 mi’> [P.J. Soensken, USGS;
personal communication] based on recent studies by the
USGS and the State of Nebraska. The revised drainage

area has the attractive feature, as noted by Professor
Szilagyi, of significantly reducing the contrasts in runoff
ratio between Pebble Creek and Maple Creek. Our
conclusion 4 should be revised to remove references to
infiltration contrasts leaving: ‘“Pronounced contrasts
in flood response between Maple Creek and Pebble
Creek are related to: (a) contrasts in timing of flood
response linked to drainage network structure, (b) con-
trasting fractional coverage of rainfall follows from
basin size and structure and (c) differential attenua-
tion of flood waves, especially for valley-bottom full
floods”.

Y. Zhang, J.A. Smith, M.L. Baeck
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