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Geo-PUMMA: Urban and Peri-urban Landscape Representation

Toolbox for Hydrological Distributed Modeling

Introduction and Objectives

• Geo-PUMMA is a GIS toolbox to represent the terrain used in distributed hydrological modeling in urban and peri-urban areas, which preserves the hydrological connectivity and extracts a realistic drainage network. • Geo-PUMMA uses a vectorial approach that generates a polygonal mesh composed of physiographic units. Urban areas are represented using Urban Hydrological Elements (UHE) (Rodríguez et al., 2008). Rural and peri-urban areas are depicted using Hydrological Response Units (HRU) (Flüguel, 1995). (Figure 1) • Geo-PUMMA improves the numerical stability of hydrological models as it considers several segmentation processes to address the following issues in mesh representation: thin units, elements extremely non-convex, too large elements and homogeneous properties within an HRU (slope, aspect, etc).

1

Study site, available data

• The Mercier sub-catchment, France (7 km 2 , 10% urban) is covered with forests and crops. • The peri-urban basin Estero El Guindo, Chile (6.5 km 2 , 50% urban) is covered by native vegetation (Figure 2).

2

3 Geo-PUMMA

The proposed methodology has four steps.

Step 1 (A): data collection, digitalization and quality improvement of all the maps (Figure 3)

Poster in Session SSS9.14/HS11.34/NH1.25 -Soils, water, vegetation and landforms in urban and peri-urban areas: global change impacts and management issues EGU2016-4933

The initial HRUs were obtained using • Land use map (Jacqueminet et al., 2011;Guzmán 2014) • Pedology map (SIRA, 2011;DGA-AC, 2000) • Geology map (BRGM, 2011;DGA-AC, 2000) • Subcatchments (Jankowfsky et al., 2013;Sanzana et al., 2015) • Ditch network (Jankowfsky et al., 2011;DOH-EIC, 2004) • Sewer systems (SIAHVY, DOH-EIC, 2004).

• A DEM (Lidar, 2 m; Sarrazin, 2012) and contour lines 1: 5.000 (2,5 m) (DOH-EIC, 2004).

Results

Sensitivity of the drainage network to various options in GEO-PUMMA (Figure 7): illustration for the El Guindo catchment Three meshes presented:

• the recommended mesh defined in section 3 (2057 HRUs). Step 2 (B-UHE) : representation of the urban area: all UHEs delineated and characterized using attributes such as average height, area, imperviousness, green area, and distance to the closest sewer or street.

Step In this step, HRUs can be processed to obtain more homogeneous properties such as slope, topographic index, aspect derived from high resolution DTMs (Sanzana et al, 2013).

Step 4 (B-Hydrological Connectivity): extract the hydrological connectivity between the different units, using a recursive algorithm for identifying surface flow directions. This drainage network is composed of channelized and non-channelized elements. 

4 Conclusions•

 4 Figure 2.-Catchments Mercier (a) and El Guindo (b) Figure 1.-Polygonal Mesh composed of HRUs and UHEs

  3 (B-HRU): improvement of initial HRUs segmentation to address geometric constraintsTo do this we use a triangulation and dissolution
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 4 Figure 4.-Step B-UHE; Step B-HRU; Step B-Hydrological Connectivity
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 5 Figure 5. Segmentation of thin and narrow units
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