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Introduction 
 Riparian areas are dynamic, transitional ecosystems between 

aquatic and terrestrial ecosystems with well defined vegetation 
and soil characteristics. 

 Riparian areas have vegetation communities along stream 
banks often delineate riparian boundaries however geology, soil 
chemistry, hydrologic changes and animal habitats also need to 
be considered (Niaman an McClain 2005). 

 A riparian zone is “Land inclusive of hydrophytes and/or with 
soil that is saturated by ground water for at least part of the 
growing season within the rooting depth of potential native 
vegetation”. This definition includes wetlands as defined by 
Cowardin et al. (1979) and adjacent lands that have a moderate 
or well balanced supply of moisture (Mitsch and Gosselink, 
1993). 
 

311/19/2014 USDA Forest Service  Watershed, Fish, Wildlife, Air & Rare Plants Program – Washington Office



Riparian Definition 
 Riparius, the original Latin term for riparian areas 

means “ of or belonging to the bank of a river” 
Naiman et al. (1997). 

 More than 35 terminologies for riparian areas Fischer 
et al. (2001). 

 Verry et al.(2004) summarized 100 years of definitions 
and concepts published in literature. 
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Riparian Definition  
 “… a three-dimensional space of interaction that 

includes terrestrial and aquatic ecosystems that 
extend down into the groundwater, up above the 
canopy, outward across the floodplain, up the near-
slopes that drain to the water, laterally into the 
terrestrial ecosystem, and along the water course at a 
variable width”                        

                                                          (Verry and others 2004) 
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Previous Approaches  
 Palik and Others (2000) showed that fixed width buffer riparian 

delineation approach is inadequate. Fixed width buffers do not 
naturally imitate natural riparian corridors since they have no 
functional relationship to naturally varying watercourse. 

 Suggested buffer width guidelines from the Minnesota Forest 
Resources Council were evaluated by Skally and Sagor (2001) in 
a single-case pilot study. Their report described the difficulty in 
using the designated guidelines of fixed width buffers because 
many watercourse variables, such as site condition and water 
body type, need to be incorporated into the delineation 
process. Their research also concluded that the riparian 
ecotone boundary was, on average, 2.5 times farther from the 
stream than the suggested fixed width buffer. 
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Previous Approaches  
 Figure here. 
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60m fixed width riparian buffer compared to 
variable width riparian areas. 



Previous Approaches  
 Two primary factors that all riparian areas are dependent on: the watercourse and its 

associated floodplain. 
 Remote Sensing approach. 

 expensive to acquire data. 
 needs remote sensing expertise. 
 Limited coverage. 
 Site specific. 
 Share and compare data is very hard. 
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From Johansen et al. 2007 



Our Approach  
 A new simple practical mapping approach utilizing available open 

source geospatial data and the geospatial capabilities of python 
language under ArcGIS Desktop. 

 The model accounts for river/stream watercourse and its associated 
floodplain. 

 Optional data inputs provides extended riparian mapping and 
attributes such as riparian wetlands, riparian soil type, and riparian 
land cover classes. 

 The model is independent of landform. 
 The model is an ArcGIS toolbox with a simple interface that can be 

easily added, shared, and used by a non GIS expert. 
 The model results can be easily shred and results can be replicated. 
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Model Inputs  
 Open source geospatial data. 
 Available by federal agencies with known methodologies and 

known accuracies. 
 The data continuously maintained and updated with a wall to 

wall coverage such as National Hydrography Dataset, National 
elevation Dataset,  National Wetlands Inventory, SURRGO, 
National Land Cover Database, and Cropland Data Layer. 
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Streams 

50 YFH 

NWI 

Soils 

DEM NLCD 

Input Data Sources 

Streams, Lakes, and 
Watersheds 

USGS National Hydrology Dataset (NHD) 
http://nhd.usgs.gov/ 

50 year Flood Height Calculated utilizing Masson (2007) 

Wetlands  
National Wetlands Inventory (NWI) 
http://www.fws.gov/wetlands/Data/Data-
Download.html 

Soil  

Natural Resources Conservation Service 
(NRCS) 
http://soildatamart.nrcs.usda.gov/ or 
http://websoilsurvey.nrcs.usda.gov/app/HomePa
ge.htm 

Elevation  National elevation Dataset http://ned.usgs.gov/ 
GIS Data Depot http://data.geocomm.com/ 

Land Cover 

National Land Cover Database  
http://www.mrlc.gov/ 
Corp land Data Layer 
http://www.nass.usda.gov/research/Cropland/S
ARS1a.htm 

*Also most of the data mentioned above can be downloaded at 
http://datagateway.nrcs.usda.gov/ 
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Model Interface  
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Demo  
 Open source geospatial data. 
 Available by federal agencies with known methodologies and 

known accuracies. 
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Data Preparation  
 Hydrological estimation 
 Streams positional inaccuracies. 
 Soils data. 
 Prepare the model file geodatabase. 
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Data Preparation-Hydrological Estimation  

 The 50-year floodplain is the optimal hydrologic descriptor of 
riparian ecotone along moving watercourse as determined by 
Ilhardt et al. (2000). 

 This flood recurrence was selected because in most cases the 
50-year flood height  intersects the first terrace or other 
upward sloping surface and supports the same microclimate 
and geomorphology as the stream channel. 

 We calculate the 50-year flood height using a methodology 
developed by Mason (2007). 
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Hydrological Estimation 



Data Preparation-Hydrological Estimation  
 Downloading water data from USGS gauges at USGS water data website http://maps.waterdata.usgs.gov/mapper/index.html  
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Hydrological Estimation 
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Data Preparation-Hydrological Estimation  
 Click on the gauging station of interest and a new page will open with the station information including its gauge number. 
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Hydrological Estimation 
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Data Preparation-Hydrological Estimation  
 Calculate the 50-year flood height using the Hydrologic Estimation.xlsm file developed according to Mason (2007) and Bedient $ 

Huber (2002). 
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Hydrological Estimation 



Data Preparation-Hydrological Estimation  
 Calculate the 50-year flood height using the Hydrologic Estimation.xlsm file developed according to Mason (2007) and Bedient $ 

Huber (2002). 
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Hydrological Estimation 
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Data Preparation-Hydrological Estimation  
 Calculate the 50-year flood height using the Hydrologic Estimation.xlsm file developed according to Mason (2007) and Bedient $ 

Huber (2002). 
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Hydrological Estimation 
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Data Preparation-NHD  
 Streams attribute table should have “StreamLevel” field. 

 Correct NHD streams locations. NHD reported a 40ft positional inaccuracies. 
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Data Preparation-Soils  
 Prepare soil layers using Soil Data Viewer extension for ArcGIS Desktop. 

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/geo/?cid=nrcs142p2_053614  
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Data Preparation-Model File Geodatabase  
 Create a file geodatabase and import all the required layers. The model workspace should look like below: 
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Model File Geodatabase 



How the model works 
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How the model works 
 The model uses 3 sets of queries. 
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1 

2 

 334 = Connector. 
 336 = Canal Ditch. 
 460 = Stream River (46003 Intermittent, 46006 Perennial, 46007 Ephemeral). 
 558 = Artificial path 
 



How the model works 
 The model uses 3 sets of queries. 
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3 
Verry et al. 2004 
Palik et al. 2004 

 The new Hydric layer query column is  “SdvOutpu_1” instead of “HydrcRating”. 
 The new Drainage Class layer query column is “SdvOutpu_1” instead of “DrainClass”. 
 The new Hydrologic Soil Group layer query column is “SdvOutpu_1” instead of “HydrolGrp”. 



How the model works

 Full soil query definition.  
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How the model works 
 The model introduces a new sampling technique. 
 The sampling distance is defined by the user for a maximum 

distance of 3000 meter from the stream. 
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How the model works 
 The model produces sample points (green) along stream segments every 75% of the DEM spatial resolution. 

 At each sample point a special function generates transects in 11 vectors.  

 

 

3011/19/2014 USDA Forest Service  Watershed, Fish, Wildlife, Air & Rare Plants Program– Washington Office



Point Cloud 
 The model make use of the  
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Total vector distance =200m 
Number of transects = 26 point 
Sampling distance between transects = 7.5m 

200 



Study Area 
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Approach - 1 
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Approach - 1 
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Approach - 1 
 
 
 

 

3511/19/2014 USDA Forest Service  Watershed, Fish, Wildlife, Air & Rare Plants Program– Washington Office



Approach - 2 
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Approach - 2 
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Approach - 2 
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Approach 1 vs. 2 
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Approach 1 vs. 2 
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Riparian areas from approach 1 
(dark) and riparian areas from 
approach 2 light yellow. 



Approach - 3 
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Approach - 3 
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Approach - 4 
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Approach - 4 
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Approach - 4 
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Approach 2 vs. 4 
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Riparian areas from approach 2 
(dark) and riparian areas from 
approach 4 (light yellow). 



Model Parameters 
 50-year flood height. 
 Streams positional inaccuracies. 
 DEM spatial resolution. 
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Model Parameters – 50-year height 
 fg 
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Yellow = riparian boundary at 0.5m 50-yfh 
Orange = riparian boundary at 1m 50-yfh 
Green = riparian boundary at 1.5m 50-yfh  



Model Parameters – Streams positional inaccuracies 
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Model Parameters – DEM spatial resolution 
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From Abood 2011 



Future Updates 
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 RBDM version 3.0 
 A new tool to import input data into multiple file geodatabase. 
 Multiple 50-year flood height. 
 Add more functionalities such as REPORT generation. 

 
 



To download the Model 
 
 
 

 

5211/19/2014 USDA Forest Service  Watershed, Fish, Wildlife, Air & Rare Plants Program– Washington Office

 http://www.sfi.mtu.edu/muses/GIS_Riparian.htm  
 

http://www.sfi.mtu.edu/muses/GIS_Riparian.htm
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