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Applications of GIS in Water
Resources Management

. Remote Sensing

. Watershed management
. Flood management

. Groundwater

. Water quality

. Permitting



Remote Sensing

. Use of aerial photography and/or satellite
Imagery to assess water resources

. Allows rapid assessment of large areas, and
selection of subsets for detailed analyses

. Water has distinctive spectral properties; water
absorbs radiation 1 In infrared imagery, water
appears black

. Water quality can also be picked up from remote
sensing | turbidity and/or depth



Remote Sensing

Provides a statioc
conditions; not an active system like
stream monitoring gauges, etc

., Strong temporal scale component

Used for:

., Flood plain delineation
. Flood assessment
., Monitoring changes in stream channels

. In association with traditional GIS, can provide
Information for all GIS/Water Resources projects



Watershed Management

. Terrain modeling
. Flow modeling
. Debris flow probability



Watershed Management

Terrain modeling

. Creation of DEMs
., Automated watershed extraction from topography
. Flow determination i direction and accumulation



Watershed Management

Flow modeling

Flow direction and
accumulation

Contributing area
analysis

Stream-ordering
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A transport digital elevation model (DEM) helped determine detailed
drainage patterns. Green with red outline represents 100- and 500-year
floodplains. Riparian picture insert is a common display of vegetation
along stream banks examined. A color infrared image below all data
layers provides land cover references. Erie, PA, from ArcUser Summer
2004 Issue



Watershed Management

. Debris flow probability

., Saturation and viscosity calculation



Flood Management

. Flood plain delineation

. Channel characteristics

. Inundation modeling

. Infrastructure analysis

. Risk modeling and mitigation



Flood Management

Flood plain delineation

., Use of satellite imagery

., Assessment/modeling of topography
. Saoll

., Hydrology



Flood Management

Channel characteristics

. Channel cross-section

, Channel length

. Channel shape

. Changes over time

. Channel erosion and depositional features



Flood Management

Inundation modeling

., Prediction of return periods
. Simulation of models on contemporary situation
. Assessment of potentially flood-prone sites
. Implementation of mitigation measures
., Large-scale and small-scale mitigation



Flood Management

Infrastructure analysis

. From analysis of inundation models, determine effects on
infrastructure

. Assessment of bridge and other structures that span river
channels

. Assessment of dykes and other mitigation structures that
run parallel to channel

. Effects of these on sedimentation and erosion
processes downstream

. Assessment of road and other critical networks and
facilities with respect to flood hazards



Flood Management

Risk modeling and mitigation

. From inundation models and infrastructural analyses,
can compute risk factors, and determine probabilities,
return periods, and acceptable risk

. Can begin planning appropriate engineering mitigation
plans
. Mitigation can range from legislation (zoning) to
engineering
. All have to consider socio-economic realities with respect
to:
, Demand for land for development
, Cost of implementing mitigation
, Environmental impact of mitigation downstream



Groundwater

Modeling subsurface
flow i rate, advection,
concentration

Well and spring
models




Water Quality

. Management of surface and subsurface
water

. Use of GPS and photographic tie-points

. Use of passive and active water quality
monitoring systems



