Improving Operational Real-
Time Flood Forecasting and
Flood Inundation mapping in
the Lake Champlain-Richelieu
River Watershed:

“QUEREC

A Cooperative Effort between
Canada and the US for Lake
Champlain and the Richelieu
River
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IJC Technical Working Group

B USGS, NOAA, VT DEC, NY DEP
® Environment Canada, CEHQ, MDDELCC

FY2015 Tasks

- Assess gquality of Wind, Precipitation,
Temperature forecasts

- Develop 2D Lake Model

- Establish Data Exchange
Mechanism

- Recommend Pragmatic Approach
for Future

- Collect/Process Lake Champlain LIDAR

- Address Border Vertical Datum
Differences

- Establish new Lake Gages
- Assess/collect Agquatic Plant

Distributions in Upper Richelieu

- Consolidation/Harmonization of US

Data

- Create Quality-Controlled DEM using

Champlain/Richelieu LIDAR

- Set Up 2-D River Model
- Create Static Inundation Maps along

the lake/river Shoreline



Static Flood-Inundation Mapping — FY15

Component of International Joint Commission (IJC) directive

Production of flood inundation maps for those communities with
recently acquired LIDAR and linked to 5 USGS lake elevation gages
and NWS prediction site (Rouses Point, NY).

10 Static maps were produced starting at 100.0 (NGVD29) and then

at 0.5-ft intervals from 101.0 to 104.0 ft and 1-ft intervals from 104.0

to 106.0 ft as referenced to the USGS lake gage 04295000, Richelieu
River (Lake Champlain) at Rouses Paoint, N.Y.

In addition, the May 2011 flood-inundation area for elevation
103.20 ft (102.77 ft, North American Vertical Datum [NAVD] 88) was
determined.

USGS maps posted on a IJC web site ( ) and a
USGS web site ( ) along
with a USGS Scientific Investigations Report on Lake Champlain
flood-inundation mapping


http://www.ijc.org/en_/
http://water.usgs.gov/osw/flood_inundation
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Richelieu River (Lake
Champlain) at Rouses Point,
N.Y. (lake gage 04295000) —
NWS Prediction Site,

Lake Champlain at Burlington,
Vt. (lake gage 04294500),

Lake Champlain North of
Whitehall, N.Y. (lake gage
04279085),

Lake Champlain at Port
Henry, N.Y. (lake gage
04294413),
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Using Flood Inundation Maps

Choose Lake Location

" USGS stage information available at 5 lake
elevation gages

® NWS Flood Forecast information available for
USGS Rouses Point, NY streamgage

® Flevation and Structure
Information

" Flood Impact Locations
® Critical infrastructure
" Routes of egress
" Population locations




Example flood inundation
map for Lake Champlain

(106.0 ft NGVD 29, 105.57 ft
NAVDSS)
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USGS Flood Inundation
Mapper (FIM) website:
Flood Inundation Maps
translate hydrograph into
operational maps that
communicate risk and
conseguences
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FIM Mapper —mo

Turns the map data
Into an operational
tool by combining
data together with
tools that enhance
the utility and don't
require any modeling
or GIS software or
SIS
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Flood Library

USGS Real-time streamgage

re than just maps

NWS Flood Forecast



http://wim.usgs.gov/FIMI/

Lake Champlain Flood-Inundation Mapping
Sites

® International Joint Commission :

" USGS:

" Results of Flood-Inundation Mapping
presented in a USGS Scientific Investigations
Report (SIR 2016-XXXX, In review) entitled,
~lood-Inundation Maps for Lake Champlain in
VT and in Northern Clinton County, NY



http://ijc.org/en_/LCRRTWG
http://wimcloud.usgs.gov/apps/FIM/FloodInundationMapper.html
http://wimcloud.usgs.gov/apps/FIM/FloodInundationMapper.html

Global Navigation Satellite
Systems (GNSS) survey for
Datum Harmonization in Lake

saint-0urs

[BM 781254 at daml %{ﬂamege 020J022)
" Quebec
r

Saint Lawrence River o

Sorel
(BM 32K5 P76 et EC

f \,{ Richelieu

H-} Chambly =} :/, River
A 3 A oy BB 737306 st dam} ._: T Basi
Champlain Basin in US and 5/ © S Il S
Canada C\ SHopodd. ,1? e Eﬂ;ﬁz‘fﬂgﬂi” X
. Ile-aux-Noix . g E“:frﬁr:n:immma} f{- ;
> I'.:EM ?_stizllishsu:l;-_ P E‘-;‘: _E?Q -, r
. . . e écti;famg:;da uzt%:.thm j X 3 hili Sl}u&;—;}h”\-’; 5
Datum discrepancy at international border ' cavaba T ,.,;,f BN TILS00s a1 EC ik page 03D
) . _IH_Q-TED?A-TES# """‘?EJSES ME kit g B I’:
Single datum determined by GNSS surveys 57 s o i p
at 9 locations "“"}} giga 0a800) ) g Hosx, ],a
__f' Me'n Lake i‘ ) &=
USGS and Canadian government staffs e (- ik o N
. L Burlington, VT !
coordinated for surveys 5 Lake ) Dlusesemziesf !
{I__IL__.II champliun n..J( lake gaga 04234500 L
. .. . Basi
OPUS (NOAA Online Positioning User s W g ; f--’
Service) Projects Network Adjustment 3 Y, 4 3
performed on data sl [ {3 / D
b i 1] -1y
. . ‘g 4 | / ! 1 ;
Results presented in a USGS Scientific e _,,'m_q g A ‘] {
Investigations Report (USGS SIR 2016- q;* )1Mtf / New York "; o % Vermont
5009) (o ( Whitehall, NY _,ai / \_1 &
b , - £ ¥ ot
. _ ; \ / (BWsablished st 3 [éf—\\ 1 (i3
“Network Global Navigation Satellite System S__deég. N pi a8 v o B ’ 3 )
Surveys to Harmonize American and Newek | (B { e E Fi
. 9 f ) . { pT
Canadian Datums for the Lake Champlain f xsanbg T 3 Ly J =
BaSI n” [ — - 0 [ o 3K 5 l:’
oty EXPLANATION

ation/sir20165009

Vermont Siate

=
020J016

Basin boundary

Global Nevigation Satellite System |GNSS)
obsarvation benchmark (BM) and number, or
reference mark (RM) and number. Environment
Canada (EC) and number


https://pubs.er.usgs.gov/publication/sir20165009

._1.. 4\ L.
{.%_ha.uﬂvﬂqd.
S AN BB

/> . AV S VAVAVA ™ A -V
e N T SEROHERY LRAAAR KB 2
/C NI TRE R OO BB LA T
e %Mﬂﬂmﬂv 2 ¢ :

N
YAVAVA

TN S
VNP""I:UI-.



" Richelieu River 2-D Model
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2-D Modeling Work To Be Done

" River Model

" Collect new Richelieu Bathymetry
" Chambly to Sorel

" Combine segments into single river model
" Extension of River Model to Rouses Point

® Both Models

" Transition from Hydraulic to Hydrodynamic
" Required for Forecasting

" |ncorporate Effects of Wind
= Calibrate/Verify to High/Low Flow Conditions



Pragmatic Approach for Future

Forecasting/Inundation Mapping

3. 15 and 30 day
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Questions ?

Robert Flynn

USGS New England Water Science
Center, NH/VT Office

William Saunders

National Weather Service
Northeast River Forecast Center



mailto:rflynn@usgs.gov
mailto:william.saunders@nooaa.gov
mailto:william.saunders@nooaa.gov
mailto:william.saunders@nooaa.gov
mailto:william.saunders@nooaa.gov
http://water.usgs.gov/osw/flood_inundation/
http://water.usgs.gov/osw/flood_inundation/
http://newengland.water.usgs.gov/
http://newengland.water.usgs.gov/

	Improving Operational Real-Time Flood Forecasting and Flood Inundation mapping in the Lake Champlain-Richelieu River Watershed: ��A Cooperative Effort between Canada and the US for Lake Champlain and the Richelieu River
	Short History
	IJC Technical Working Group
	Static Flood-Inundation Mapping – FY15
	Slide Number 5
	Using Flood Inundation Maps
	Slide Number 7
	USGS Flood Inundation Mapper (FIM) website: �Flood Inundation Maps translate hydrograph into operational maps that communicate risk and consequences
	FIM Mapper – more than just maps
	Lake Champlain Flood-Inundation Mapping Sites
	Slide Number 11
	Slide Number 12
	Slide Number 13
	2-D Modeling Work To Be Done
	Pragmatic Approach for Future Forecasting/Inundation Mapping
	Questions ?

