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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



The Study Areas and weather stations
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. Weather stations

Watershed boundaries




Nappan watershed
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Nappan watershed
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Nappan Landsat image
Aug 15 2009

Nappan watershed
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[: Regrowth




The problem Nappan
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Obligue photo March 2011

Bailey Bridge Location Hwy 2 bridge Drainage ditch Smith Rd. flood area
of water level sensor




Aboiteau Downstream  Aboiteau Upstream  Flow at Stage Sensor




Aboiteau at Nappan River
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Joggins Webtide elevation {m)

Nappan Stage and Joggins Webtide Elevation: April 2011
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Joggins Webtide elevation (m)

Nappan Stage and Joggins Webtide Elevation: April 5-15 2011
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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

Fort Beausejour Modelled and Observed Elevations: June 15— 29, 2011

Tide gauge data supplied by Dr, Je!f Ollerhaad, Mt Allison (hourly)
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Nappan Observed and Modelled Stage; Hourly Precipitation: April —Sept 2011
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Elevation (m) CGVD28

Nappan Observed and Modelled Stage; Hourly Precipitation: July 2011

[ ode lled Nappan 5tage at Guage Location (m)

| gppan Water Level Gauge (m) CGVD2ZE
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Culvert and hydraullc pathway Issues
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Rl Example of a cross-section, river
% bed elevations are critical.

g R | Bank & floodplain can be
i I8  derived from the lidar DEM.

| I River channels & cross-sections
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Simulation July 2010
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Simulation July 2010, Precip x 3
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1980s 2020s 2050s 2080s

Heating Degree Days 4516.7 4167.2 3797.1 3439.6

Cooling Degree Days 85.7 140.8 222.6 322.9

Hot Days (Tmax > 30) 0.6 2.7 6.8 14.6

Very Hot Days (Tmax > 35) 0.0 0.0 0.0 0.1

Cold Days (Tmax < -10) 8.4 7.0 4.9 2.9

Very Cold Days (Tmax < -20) 0.1 0.1 0.0 0.0

Growing Degree Days > 5 1713.5 19295 2187.7 2471.0

Growing Degree Days > 10 860.1 1017.0 1206.9 14143

Growing Season Length (days) 166.7 176.6 194.2 211.2

Corn Heat Units (CHU) 2468.5 2775.2 3140.5 3501.0

Corn Season Length (days) 136.9 146.0 159.1 170.2

Freeze Free Season (days) 197.3 221.7 241.5 257.0

Days With Rain 124.4 136.3 140.3 144.4

Days With Snow 41.3 50.6 42.7 36.9

Freeze-Thaw Cycles - Annual 95.5 89.1 79.7 72.6
Winter 33.8 35.2 37.6 38.7
Spring 38.3 34.1 26.8 21.6 AEYEUISIETl
Summer 0.4 0.3 0.1 ool Richards & Daigle
Autumn 23.0 19.6 15.3 12.2 2011

Water Surplus (mm) 708.3 689.3 688.7 694.9

Water Deficit (mm) 43.0 47.9 57.6 68.1
A Intensity Short Period Rainfall (%) 0 5 9 16




The Problem: Oxford

Sept 24°99




Oford Landsat image Sept 13 1999

Oxford watershed




Oxford Landsat image
Aug 15 2009

Oxford watershed




§ Oxford Landsat image
§ Aug 15 2009

Oxford watershed
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~CHS chart bathymetry points§
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Daily Temperature (degrees Celsius)
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Nappan Weather: September 1999
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Nappan Daily Rainfall

Pracipltation {mm/day|
. B ® 2

A/

9/26/1999

9/6/1999 | 9/11/1999 9/16/1999 9/21/1999

- 80

70

- 60

- 20

10

~ 0
10/1/1999

Daily Precipitation (mm/day)



Discharge (m7¥s)

Oxford Observed and Modelled Discharge + Nappan Precipitation

—0bserved Discharge (m*/s) ——Modelled Discharge (m3/s) =—=Nappan Hourly Precipitation (mm/hr)
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Example of river cross-sections used with the watershed model
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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



Oxford
Nova Scotia

Significant Rainfall Event
September 24, 1999
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Nova Scotia
Combined Events Model
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Simulation of Sept. 1999 event
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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



