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Outline

• Lidar provides detail for floodplain flooding

• No info on riverbed or estuary bathymetry

• Watershed models can use coarser DEM to 
calculate catchment area etc. (ca 5 m)

• Only large rivers are measured for flow EC

• Nappan River discharge controlled by an 
aboiteau, chronic flooding of Smith Road

• Oxford flooding said to be influenced by tide-
surge on River Phillip

• Need to couple watershed runoff river models 
with ocean-coastal tide-surge models

• Intensity on rainfall events expected to increase
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The problem: Nappan
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Oblique photo March 2011

Bailey Bridge Location 

of water level sensor

Hwy 2 bridge Drainage ditch Smith Rd. flood area



Aboiteau Downstream Aboiteau Upstream Flow at Stage Sensor



Aboiteau at Nappan River







Needed to develop a tide model for the Upper Bay of Fundy

Required to control the gates on the aboiteau at Nappan

Model boundary condition derived from Webtide (DFO)

Does not currently account for storm surge or wind which will influence 

the water level downstream of the aboiteau







Culvert and hydraulic pathway issues
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River channels & cross-sections

Example of a cross-section, river 

bed elevations are critical.

Bank & floodplain can be 

derived from the lidar DEM.



Simulation July 2010



Simulation July 2010, Precip x 3
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The Problem: Oxford
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Water level sensor



During the Sept 1999 

flood many residents 

remarked that the water 

levels of the river were 

related to the stage of the 

tide.

D. Stiff study ignored the 

tidal influence and the 

model was only 

watershed runoff 

This motivated this study 

to link the watershed 

model with the ocean 

tide-surge model

Example of river cross-sections used with the watershed model



Runoff model only



Combined Runoff & Tide + 1.5 m surge model



Simulation of Sept. 1999 event



Conclusions
• Lidar surface models provide detail of the floodplain, 

however nothing below the water level

• CHS charts provide soundings in deeper water

• Used depth sounder to collected river bed elevations to 

produce more accurate cross-section

• Coastal communities along estuaries have a risk of river 

runoff flooding and storm surge

• These two events often interact and reinforce each other

• We have developed tide-surge models that are coupled 

with rainfall runoff watershed models to simulate this 

interaction

• Can increase the rainfall & temperature to simulate 

possible climate change 


