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12 Abstract—Floodplain  delineation it very important in
13 geomorphology and hydrology. Nowadays DEMs are the most used
14 representations of terrain and landforms. We present a method of
15 morphological floodplain delineation from DEMs based on cluster
16 analysis of geomorphometric variables and class spectral statistics.
17 The method is easy to be implemented in most GIS packages and
18 perform well on different scales and DEM sources. The precision of
19 the delineation depends on the DEM resolution.

20 I INTRODUCTION

21 Floodplain are morphologic sectors of a valley, flat area
22 adjacent to the river [1], [2]. The extension of the floodplain can
23 be hydrological argued, as the area which is flooded [1], but in a
24 geomorphologic morphologic interpretation, the floodplain extent
25 is limited by the valley walls [1].

26 Floodplain delineation is an important aspect for river
27 geomorphology and hydrology. The range of methods for
28 floodplain delineation varies from the use of relative altitude [3],
2o water inundation modelling [4], hydraulic modelling [5] or
30 object based image analysis [6]. The floodplain delineation
31 criteria is either pure morphologic, or associated with hydraulic
32 thresholds. In the present case we use a morphologic approach,
ssand not a hydrologic one, by searching for the steep change
34 between the floodplain and the valley wall.

35 Our approach is to use cluster analysis, for separating
36 landform geomorphometric clusters, for different numbers of
37 classes, and the spectral statistic of the classes, to find the areas
3s where, irrespective of the number of classes, the clusters are
39 stable.
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10 II. Data

121 4. DEMs

22 DEM are used for the representation of terrain and landforms,
43 becoming the de facto source for landform analysis. Some DEM
sz data can be hydrological pre-processed in various settings [7],
45 [8], while other has some influence of vegetation or man made
16 features (the case of SAR DEMs).

47 B. Study area

45 We have choose three study areas, and two DEMs. Entire
49 Romania SRTM3-DEM at 90 m resolution, Iasi county SRTM1-
s0 DEM resampled from 90 m to 30 m, and Baltati-Sarca region 30
s1m DEM, interpolated using kriging from 1:25 000 topographic
52 contours.

54 Fig. 1 Study areas
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1. METHODS

55

se A.  Cluster analysis

57 We have used for the simplicity of the computation, a cluster
ss analysis method implemented in SAGA GIS. This is the Hill
so climbing cluster algorithm [9]. The algorithm was applied for the
¢0 three areas, with 5 step classes between 5 and 35 classes. The
¢1 used geomorphometric variables were absolute altitude, range of
62 altitude and the vector ruggedness measure [10] in 3x3 pixels
63 kernel window.

64 B. Class spectral statistics

¢s  For the assessment of cluster stability, we have used a
66 spectral variation measure, implemented in SAGA GIS, after the
¢7idea of [11]. This measure is the distance in the feature space, to
¢s the centroid for all cells in a specified neighborhood (3x3 pixel
6o kernel window).

IV. RESULTS

70

11 A.  Discussions

72 Cluster analysis methods are widely used in landform
73 classification based on DEMSs [12], [13], [14]. The cluster
74 analysis results are specific to the study area, but the results from
75 different extents, and data sources, can show that the clusters are
76 morphologically stable, reflecting real landform features, as
77 others stated [15]. While the clusters are stable, their threshold
78 limit can vary (Fig. 2). In the present case we use the spectral
79 distance of this variation to find the areas which does not change
g0 the cluster centroid on big feature space distances. These areas
s1 are the flat or gentle sloping areas, in which the floodplain areas
s2 appears. The delineation of the floodplains will result from the
a3 tracing of the spectral distance spikes around the small values
84 areas.

ss B.  Validation

s¢  Because reference data about the floodplain limit is not
g7 available, we have used cross-sections (Fig. 3) to test the validity
ss of the method. The results (Fig. 4) show that in general the step
g0 altitude change of the valley wall bottom part is well depicted,
s0 giving spikes of big spectral distances, but there are arecas where
o1 due to the gentle change, the method fail to find the change (the
92 low terraces from the Fig. 4). This problem can be resolved in the
93 delineation, by extrapolating the limits where the method apply.

ss  Because of the DEM resolution, the floodplain can be
o5 depicted only for rivers with floodplain width bigger than 3
96 pixels.
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98 Fig. 2 Positions of the resulted clusters in a 2D feature space
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Fig. 3 Topographic cross-section on a typic floodplain site
102 (same area from Fig. 4)
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V. CONCLUSIONS

In the technical problem of morphological floodplain
106 delineation from DEMs, we use the results of a cluster analysis of
107 geomorphometric variables and their class spectral statistics. The
108 strong part of the method is that is easy to be implemented in
100 most GIS packages. The partial validation show that the method
110 perform well on different scales and DEM sources, but this must
111 be further evaluated with truth data, other areas, and other
112 elevation sources.

104
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112 Fig. 4 Depiction of floodplain and lower terraces in Prut river
113 valley
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