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Flo o d Depths (c m) In c ludin g Freeb o a rd

0 to  50
most houses are dry; walking in moving water or driving is
potentially dangerous; basements and underground
parking may be flooded, potentially causing evacuation

50 to  100
water on ground floor; basements and underground parking
flooded, potentially causing evacuation; electricity failed;
vehicles are commonly carried off roadways

100 to  200 ground floor flooded; residents evacuate

200 to  500 first floor and often roof covered by water; 
residents evacuate

> 500; River first floor and often roof covered by water;
residents evacuate

In dia n  Reserve Bo un da ry
City Bo un da ry
Future Buildin g Fo o tprin ts (2041)

")ñ Pa rk

Disclaimer:
This do c umen t ha s b een  prepa red b y No rthwest Hydra ulic  Co n sulta n ts Ltd. in
a c c o rda n c e with gen era lly a c c epted en gin eerin g a n d geo sc ien c e pra c tic es a n d is
in ten ded fo r the exc lusive use a n d b en efit o f the City o f V a n c o uver a n d their
a utho rized represen tatives fo r spec ific  a pplic a tio n  to  the Co a sta l Flo o d Risk
Assessmen t Pro jec t fo r the City o f V a n c o uver Fra ser River a n d Burra rd In let
(in c ludin g Po in t Grey, Kits Po in t, Fa lse Creek, En glish Ba y, Sta n ley Pa rk a n d the
In n er Ha rb o ur) sho relin es. The c o n ten ts o f this do c umen t a re n o t to  b e relied upo n  o r
used, in  who le o r in  pa rt, b y o r fo r the b en efit o f o thers witho ut spec ific  written
a utho riza tio n  fro m No rthwest Hydra ulic  Co n sulta n ts Ltd. No  o ther wa rra n ty,
expressed o r implied, is ma de.
No rthwest Hydra ulic  Co n sulta n ts Ltd. a n d its o ffic ers, direc to rs, emplo yees, a n d
a gen ts assume n o  respo n sib ility fo r the relia n c e upo n  this do c umen t o r a n y o f its
c o n ten ts b y a n y pa rties o ther tha n  the City o f V a n c o uver.

1.
2.
3.

Buildin g fo o tprin ts supplied b y City o f V a n c o uver.
2013 o rtho pho to  supplied b y City o f V a n c o uver.  Supplemen ted with 2010 Iko n o s
satellite ima gery fro m Esri a n d Geo Eye.
In dex b a sema p fro m Natio n a l Geo gra phic  a n d Esri.

Data Sources:

Po n d o r La ke depth unknown

SCENARIO 3 - YEAR 2100, SLR 1 M
PROBABILITY OF 1/500

COASTAL FLOOD RISK ASSESSMENT
FRASER RIVER FLOOD DEPTHS

INCLUDING FREEBOARD

MAP 1 OF 5

W a ter Level
(in c ludin g
0.6 m
freeb o a rd)

!
W a ter Level -
Tha lweg In tersectio n

1.
2.

3.
4.

NHC et a l. (2014). City o f V a n c o uver Flo o d Risk Assessmen t (Fin a l Repo rt). Repo rt
prepa red fo r the City o f V a n c o uver.
Ausen c o -Sa n dwell (2011). Clima te Cha n ge Ada pta tio n  Guidelin es fo r Sea Dikes a n d
Co a sta l Flo o d Ha za rd La n d Use: Guidelin es fo r M a n a gemen t o f Co a sta l Flo o d
Ha za rd La n d Use. Prepa red b y Ausen c o -Sa n dwell fo r BC M in istry o f En viro n men t.
NHC (2008). Fraser River Hydra ulic  M o del Upda te (Fin a l Repo rt). Repo rt prepa red fo r
the BC M in istry o f En viro n men t. 31 pp.
NHC (2006). Lo wer Fra ser River Hydra ulic  M o del Fin a l Repo rt. Prepa red b y
No rthwest Hydra ulic  Co n sulta n ts a n d Trito n  Co n sulta n ts fo r Fra ser Basin  Co un c il.

References:

1.
2.

3.
4.
5.

6.

7.

Flo o d levels were develo ped fo r five c o a sta l flo o d sc en a rio s a s desc rib ed in  NHC et
a l. (2014).
High flo o d levels in  this rea c h o f the Fra ser River a re prima rily go vern ed b y the o c ea n
level a n d a re rela tively in sen sitive to  the Fra ser River flo w (refer to  NHC et a l., 2014).
This ma p delin ea tes the Fraser River flo o d po ten tia l un der Yea r 2100 c o n ditio n s,
assumin g a  1.0 m sea  level rise (SLR) a n d a c urren t 500-yea r return  perio d flo o d
even t.  A 500-yea r return  perio d flo o d mea n s tha t, o n  a vera ge, the flo o d will o c c ur
o n c e in  500 yea rs a n d tha t there is a o n e-in -500 c ha n c e that the flo o d levels ma pped
c o uld b e equa lled o r exc eeded in  a n y o n e yea r (o r that there is a b o ut a o n e-in -10
c ha n c e tha t the flo o d level ma pped c o uld b e equa lled o r exc eeded in  a  perio d o f 50
yea rs).
The a do pted va lue fo r SLR is b a sed o n  guidelin es fro m Ausen c o -Sa n dwell (2011),
a n d disc ussio n s a n d rec o mmen da tio n s fro m the pro jec t’s Tec hn ic a l Adviso ry Gro up.
A freeb o a rd a llo wa n c e (sa fety fa c to r) o f 0.6 m is in c luded in  the flo o d levels sho wn .
The flo o d levels a re b a sed o n  water surfa c e pro files simulated usin g a o n e-
dimen sio n a l hydro dyn a mic  mo del develo ped b y NHC (NHC, 2006 a n d NHC, 2008).
Iso lin es, sho win g in c remen ta l wa ter levels a c ro ss the c ha n n el a n d flo o dpla in , were
estima ted usin g the mo del.  The mo del geo metry was kept c o n sta n t at a ll flo ws
a ltho ugh va ria tio n s (sc o ur a n d ero sio n ) ma y o c c ur durin g a  flo o d.  In  the mo del, so me
dikes a n d ro a dwa ys were ra ised to  c o n fin e the flo w.  The o n e-dimen sio n a l mo del did
n o t simula te water level va ria tio n s perpen dic ula r to  flo w.  Cha n n el a vulsio n s o r
b lo c ka ges were assumed to  b e a b sen t.  The a c c ura c y o f the simulated flo o d levels is
limited b y the relia b ility a n d ma gn itude o f the flo w a n d water level data used fo r
c a lib ra tin g the mo del.
LiDAR data surveyed in  2013 was used to  c rea te a  Digita l Elevatio n  M o del (DEM ) fo r
the City o f V a n c o uver; the DEM  surfa c e was edited to  remo ve b uildin gs a n d
tempo ra ry fea tures.  The ma ps depic t flo o d levels b a sed o n  gro un d c o n ditio n s a t the
time o f the surveys.  The a c c ura c y o f the lo c a tio n  o f a  flo o dpla in  b o un da ry is limited
b y the a c c ura c y o f the DEM .  Cha n ges to  the c ha n n el, flo o dpla in , a n d river b a sin
run o ff will a ffec t the flo o d levels a n d ren der site-spec ific  in fo rmatio n  o b so lete.  Lo c a l
fea tures suc h as ro a ds, ra ilwa ys o r dikes c a n  restric t flo w a n d lo c a lly a ffec t flo o d
levels.  Cha n n el o b struc tio n s, lo c a l sto rm wa ter, gro un dwa ter o r trib uta ry strea ms ma y
a lso  a ffec t flo o d levels.  The flo o d ma ppin g do es n o t ta ke lo c a l fea tures in to  a c c o un t.
A Qua lified Pro fessio n a l must b e c o n sulted fo r site-spec ific  en gin eerin g a n a lysis.
Flo o din g fro m o ther so urc es, suc h as tsun a mis o r la n dslide gen era ted wa ves, sho uld
b e c o n firmed with a ppro pria te ma ps a n d reso urc es.
In dustry b est pra c tic es were fo llo wed to  gen era te the flo o d ma ps.  Ho wever, a c tua l
flo o d levels a n d exten ts ma y va ry fro m tho se sho wn  a n d No rthwest Hydra ulic
Co n sulta n ts Ltd. (NHC) do es n o t a ssume a n y lia b ility fo r suc h va ria tio n s.

Notes:
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Critic a l Struc tures

!(Æc Lib ra ry

!(³
Co mmun ity Cen tre/
Neighb o urho o d Ho use

!(Ñ Ca re Fa c ility

!(å
Pub lic  Elemen ta ry/
Sec o n da ry Sc ho o l

!Y Fire Statio n

Flo o d Depths (c m) In c ludin g Freeb o a rd

0 to  50
most houses are dry; walking in moving water or driving is
potentially dangerous; basements and underground
parking may be flooded, potentially causing evacuation

50 to  100
water on ground floor; basements and underground parking
flooded, potentially causing evacuation; electricity failed;
vehicles are commonly carried off roadways

100 to  200 ground floor flooded; residents evacuate

200 to  500 first floor and often roof covered by water; 
residents evacuate

> 500; River first floor and often roof covered by water;
residents evacuate

In dia n  Reserve Bo un da ry
City Bo un da ry
Future Buildin g Fo o tprin ts (2041)

")ñ Pa rk

Disclaimer:
This do c umen t ha s b een  prepa red b y No rthwest Hydra ulic  Co n sulta n ts Ltd. in
a c c o rda n c e with gen era lly a c c epted en gin eerin g a n d geo sc ien c e pra c tic es a n d is
in ten ded fo r the exc lusive use a n d b en efit o f the City o f V a n c o uver a n d their
a utho rized represen tatives fo r spec ific  a pplic a tio n  to  the Co a sta l Flo o d Risk
Assessmen t Pro jec t fo r the City o f V a n c o uver Fra ser River a n d Burra rd In let
(in c ludin g Po in t Grey, Kits Po in t, Fa lse Creek, En glish Ba y, Sta n ley Pa rk a n d the
In n er Ha rb o ur) sho relin es. The c o n ten ts o f this do c umen t a re n o t to  b e relied upo n  o r
used, in  who le o r in  pa rt, b y o r fo r the b en efit o f o thers witho ut spec ific  written
a utho riza tio n  fro m No rthwest Hydra ulic  Co n sulta n ts Ltd. No  o ther wa rra n ty,
expressed o r implied, is ma de.
No rthwest Hydra ulic  Co n sulta n ts Ltd. a n d its o ffic ers, direc to rs, emplo yees, a n d
a gen ts assume n o  respo n sib ility fo r the relia n c e upo n  this do c umen t o r a n y o f its
c o n ten ts b y a n y pa rties o ther tha n  the City o f V a n c o uver.

1.
2.
3.

Buildin g fo o tprin ts supplied b y City o f V a n c o uver.
2013 o rtho pho to  supplied b y City o f V a n c o uver.  Supplemen ted with 2010 Iko n o s
satellite ima gery fro m Esri a n d Geo Eye.
In dex b a sema p fro m Natio n a l Geo gra phic  a n d Esri.

Data Sources:

Po n d o r La ke depth unknown

SCENARIO 3 - YEAR 2100, SLR 1 M
PROBABILITY OF 1/500

COASTAL FLOOD RISK ASSESSMENT
FRASER RIVER FLOOD DEPTHS

INCLUDING FREEBOARD

MAP 2 OF 5

W a ter Level
(in c ludin g
0.6 m
freeb o a rd)

!
W a ter Level -
Tha lweg In tersectio n

1.
2.

3.
4.

NHC et a l. (2014). City o f V a n c o uver Flo o d Risk Assessmen t (Fin a l Repo rt). Repo rt
prepa red fo r the City o f V a n c o uver.
Ausen c o -Sa n dwell (2011). Clima te Cha n ge Ada pta tio n  Guidelin es fo r Sea Dikes a n d
Co a sta l Flo o d Ha za rd La n d Use: Guidelin es fo r M a n a gemen t o f Co a sta l Flo o d
Ha za rd La n d Use. Prepa red b y Ausen c o -Sa n dwell fo r BC M in istry o f En viro n men t.
NHC (2008). Fraser River Hydra ulic  M o del Upda te (Fin a l Repo rt). Repo rt prepa red fo r
the BC M in istry o f En viro n men t. 31 pp.
NHC (2006). Lo wer Fra ser River Hydra ulic  M o del Fin a l Repo rt. Prepa red b y
No rthwest Hydra ulic  Co n sulta n ts a n d Trito n  Co n sulta n ts fo r Fra ser Basin  Co un c il.

References:

1.
2.

3.
4.
5.

6.

7.

Flo o d levels were develo ped fo r five c o a sta l flo o d sc en a rio s a s desc rib ed in  NHC et
a l. (2014).
High flo o d levels in  this rea c h o f the Fra ser River a re prima rily go vern ed b y the o c ea n
level a n d a re rela tively in sen sitive to  the Fra ser River flo w (refer to  NHC et a l., 2014).
This ma p delin ea tes the Fraser River flo o d po ten tia l un der Yea r 2100 c o n ditio n s,
assumin g a  1.0 m sea  level rise (SLR) a n d a c urren t 500-yea r return  perio d flo o d
even t.  A 500-yea r return  perio d flo o d mea n s tha t, o n  a vera ge, the flo o d will o c c ur
o n c e in  500 yea rs a n d tha t there is a o n e-in -500 c ha n c e that the flo o d levels ma pped
c o uld b e equa lled o r exc eeded in  a n y o n e yea r (o r that there is a b o ut a o n e-in -10
c ha n c e tha t the flo o d level ma pped c o uld b e equa lled o r exc eeded in  a  perio d o f 50
yea rs).
The a do pted va lue fo r SLR is b a sed o n  guidelin es fro m Ausen c o -Sa n dwell (2011),
a n d disc ussio n s a n d rec o mmen da tio n s fro m the pro jec t’s Tec hn ic a l Adviso ry Gro up.
A freeb o a rd a llo wa n c e (sa fety fa c to r) o f 0.6 m is in c luded in  the flo o d levels sho wn .
The flo o d levels a re b a sed o n  water surfa c e pro files simulated usin g a o n e-
dimen sio n a l hydro dyn a mic  mo del develo ped b y NHC (NHC, 2006 a n d NHC, 2008).
Iso lin es, sho win g in c remen ta l wa ter levels a c ro ss the c ha n n el a n d flo o dpla in , were
estima ted usin g the mo del.  The mo del geo metry was kept c o n sta n t at a ll flo ws
a ltho ugh va ria tio n s (sc o ur a n d ero sio n ) ma y o c c ur durin g a  flo o d.  In  the mo del, so me
dikes a n d ro a dwa ys were ra ised to  c o n fin e the flo w.  The o n e-dimen sio n a l mo del did
n o t simula te water level va ria tio n s perpen dic ula r to  flo w.  Cha n n el a vulsio n s o r
b lo c ka ges were assumed to  b e a b sen t.  The a c c ura c y o f the simulated flo o d levels is
limited b y the relia b ility a n d ma gn itude o f the flo w a n d water level data used fo r
c a lib ra tin g the mo del.
LiDAR data surveyed in  2013 was used to  c rea te a  Digita l Elevatio n  M o del (DEM ) fo r
the City o f V a n c o uver; the DEM  surfa c e was edited to  remo ve b uildin gs a n d
tempo ra ry fea tures.  The ma ps depic t flo o d levels b a sed o n  gro un d c o n ditio n s a t the
time o f the surveys.  The a c c ura c y o f the lo c a tio n  o f a  flo o dpla in  b o un da ry is limited
b y the a c c ura c y o f the DEM .  Cha n ges to  the c ha n n el, flo o dpla in , a n d river b a sin
run o ff will a ffec t the flo o d levels a n d ren der site-spec ific  in fo rmatio n  o b so lete.  Lo c a l
fea tures suc h as ro a ds, ra ilwa ys o r dikes c a n  restric t flo w a n d lo c a lly a ffec t flo o d
levels.  Cha n n el o b struc tio n s, lo c a l sto rm wa ter, gro un dwa ter o r trib uta ry strea ms ma y
a lso  a ffec t flo o d levels.  The flo o d ma ppin g do es n o t ta ke lo c a l fea tures in to  a c c o un t.
A Qua lified Pro fessio n a l must b e c o n sulted fo r site-spec ific  en gin eerin g a n a lysis.
Flo o din g fro m o ther so urc es, suc h as tsun a mis o r la n dslide gen era ted wa ves, sho uld
b e c o n firmed with a ppro pria te ma ps a n d reso urc es.
In dustry b est pra c tic es were fo llo wed to  gen era te the flo o d ma ps.  Ho wever, a c tua l
flo o d levels a n d exten ts ma y va ry fro m tho se sho wn  a n d No rthwest Hydra ulic
Co n sulta n ts Ltd. (NHC) do es n o t a ssume a n y lia b ility fo r suc h va ria tio n s.

Notes:
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!(å
Pub lic  Elemen ta ry/
Sec o n da ry Sc ho o l
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Flo o d Depths (c m) In c ludin g Freeb o a rd

0 to  50
most houses are dry; walking in moving water or driving is
potentially dangerous; basements and underground
parking may be flooded, potentially causing evacuation

50 to  100
water on ground floor; basements and underground parking
flooded, potentially causing evacuation; electricity failed;
vehicles are commonly carried off roadways

100 to  200 ground floor flooded; residents evacuate

200 to  500 first floor and often roof covered by water; 
residents evacuate

> 500; River first floor and often roof covered by water;
residents evacuate

In dia n  Reserve Bo un da ry
City Bo un da ry
Future Buildin g Fo o tprin ts (2041)

")ñ Pa rk

Disclaimer:
This do c umen t ha s b een  prepa red b y No rthwest Hydra ulic  Co n sulta n ts Ltd. in
a c c o rda n c e with gen era lly a c c epted en gin eerin g a n d geo sc ien c e pra c tic es a n d is
in ten ded fo r the exc lusive use a n d b en efit o f the City o f V a n c o uver a n d their
a utho rized represen tatives fo r spec ific  a pplic a tio n  to  the Co a sta l Flo o d Risk
Assessmen t Pro jec t fo r the City o f V a n c o uver Fra ser River a n d Burra rd In let
(in c ludin g Po in t Grey, Kits Po in t, Fa lse Creek, En glish Ba y, Sta n ley Pa rk a n d the
In n er Ha rb o ur) sho relin es. The c o n ten ts o f this do c umen t a re n o t to  b e relied upo n  o r
used, in  who le o r in  pa rt, b y o r fo r the b en efit o f o thers witho ut spec ific  written
a utho riza tio n  fro m No rthwest Hydra ulic  Co n sulta n ts Ltd. No  o ther wa rra n ty,
expressed o r implied, is ma de.
No rthwest Hydra ulic  Co n sulta n ts Ltd. a n d its o ffic ers, direc to rs, emplo yees, a n d
a gen ts assume n o  respo n sib ility fo r the relia n c e upo n  this do c umen t o r a n y o f its
c o n ten ts b y a n y pa rties o ther tha n  the City o f V a n c o uver.

1.
2.
3.

Buildin g fo o tprin ts supplied b y City o f V a n c o uver.
2013 o rtho pho to  supplied b y City o f V a n c o uver.  Supplemen ted with 2010 Iko n o s
satellite ima gery fro m Esri a n d Geo Eye.
In dex b a sema p fro m Natio n a l Geo gra phic  a n d Esri.

Data Sources:

Po n d o r La ke depth unknown

SCENARIO 3 - YEAR 2100, SLR 1 M
PROBABILITY OF 1/500

COASTAL FLOOD RISK ASSESSMENT
FRASER RIVER FLOOD DEPTHS

INCLUDING FREEBOARD

MAP 3 OF 5

W a ter Level
(in c ludin g
0.6 m
freeb o a rd)

!
W a ter Level -
Tha lweg In tersectio n

1.
2.

3.
4.

NHC et a l. (2014). City o f V a n c o uver Flo o d Risk Assessmen t (Fin a l Repo rt). Repo rt
prepa red fo r the City o f V a n c o uver.
Ausen c o -Sa n dwell (2011). Clima te Cha n ge Ada pta tio n  Guidelin es fo r Sea Dikes a n d
Co a sta l Flo o d Ha za rd La n d Use: Guidelin es fo r M a n a gemen t o f Co a sta l Flo o d
Ha za rd La n d Use. Prepa red b y Ausen c o -Sa n dwell fo r BC M in istry o f En viro n men t.
NHC (2008). Fraser River Hydra ulic  M o del Upda te (Fin a l Repo rt). Repo rt prepa red fo r
the BC M in istry o f En viro n men t. 31 pp.
NHC (2006). Lo wer Fra ser River Hydra ulic  M o del Fin a l Repo rt. Prepa red b y
No rthwest Hydra ulic  Co n sulta n ts a n d Trito n  Co n sulta n ts fo r Fra ser Basin  Co un c il.

References:

1.
2.

3.
4.
5.

6.

7.

Flo o d levels were develo ped fo r five c o a sta l flo o d sc en a rio s a s desc rib ed in  NHC et
a l. (2014).
High flo o d levels in  this rea c h o f the Fra ser River a re prima rily go vern ed b y the o c ea n
level a n d a re rela tively in sen sitive to  the Fra ser River flo w (refer to  NHC et a l., 2014).
This ma p delin ea tes the Fraser River flo o d po ten tia l un der Yea r 2100 c o n ditio n s,
assumin g a  1.0 m sea  level rise (SLR) a n d a c urren t 500-yea r return  perio d flo o d
even t.  A 500-yea r return  perio d flo o d mea n s tha t, o n  a vera ge, the flo o d will o c c ur
o n c e in  500 yea rs a n d tha t there is a o n e-in -500 c ha n c e that the flo o d levels ma pped
c o uld b e equa lled o r exc eeded in  a n y o n e yea r (o r that there is a b o ut a o n e-in -10
c ha n c e tha t the flo o d level ma pped c o uld b e equa lled o r exc eeded in  a  perio d o f 50
yea rs).
The a do pted va lue fo r SLR is b a sed o n  guidelin es fro m Ausen c o -Sa n dwell (2011),
a n d disc ussio n s a n d rec o mmen da tio n s fro m the pro jec t’s Tec hn ic a l Adviso ry Gro up.
A freeb o a rd a llo wa n c e (sa fety fa c to r) o f 0.6 m is in c luded in  the flo o d levels sho wn .
The flo o d levels a re b a sed o n  water surfa c e pro files simulated usin g a o n e-
dimen sio n a l hydro dyn a mic  mo del develo ped b y NHC (NHC, 2006 a n d NHC, 2008).
Iso lin es, sho win g in c remen ta l wa ter levels a c ro ss the c ha n n el a n d flo o dpla in , were
estima ted usin g the mo del.  The mo del geo metry was kept c o n sta n t at a ll flo ws
a ltho ugh va ria tio n s (sc o ur a n d ero sio n ) ma y o c c ur durin g a  flo o d.  In  the mo del, so me
dikes a n d ro a dwa ys were ra ised to  c o n fin e the flo w.  The o n e-dimen sio n a l mo del did
n o t simula te water level va ria tio n s perpen dic ula r to  flo w.  Cha n n el a vulsio n s o r
b lo c ka ges were assumed to  b e a b sen t.  The a c c ura c y o f the simulated flo o d levels is
limited b y the relia b ility a n d ma gn itude o f the flo w a n d water level data used fo r
c a lib ra tin g the mo del.
LiDAR data surveyed in  2013 was used to  c rea te a  Digita l Elevatio n  M o del (DEM ) fo r
the City o f V a n c o uver; the DEM  surfa c e was edited to  remo ve b uildin gs a n d
tempo ra ry fea tures.  The ma ps depic t flo o d levels b a sed o n  gro un d c o n ditio n s a t the
time o f the surveys.  The a c c ura c y o f the lo c a tio n  o f a  flo o dpla in  b o un da ry is limited
b y the a c c ura c y o f the DEM .  Cha n ges to  the c ha n n el, flo o dpla in , a n d river b a sin
run o ff will a ffec t the flo o d levels a n d ren der site-spec ific  in fo rmatio n  o b so lete.  Lo c a l
fea tures suc h as ro a ds, ra ilwa ys o r dikes c a n  restric t flo w a n d lo c a lly a ffec t flo o d
levels.  Cha n n el o b struc tio n s, lo c a l sto rm wa ter, gro un dwa ter o r trib uta ry strea ms ma y
a lso  a ffec t flo o d levels.  The flo o d ma ppin g do es n o t ta ke lo c a l fea tures in to  a c c o un t.
A Qua lified Pro fessio n a l must b e c o n sulted fo r site-spec ific  en gin eerin g a n a lysis.
Flo o din g fro m o ther so urc es, suc h as tsun a mis o r la n dslide gen era ted wa ves, sho uld
b e c o n firmed with a ppro pria te ma ps a n d reso urc es.
In dustry b est pra c tic es were fo llo wed to  gen era te the flo o d ma ps.  Ho wever, a c tua l
flo o d levels a n d exten ts ma y va ry fro m tho se sho wn  a n d No rthwest Hydra ulic
Co n sulta n ts Ltd. (NHC) do es n o t a ssume a n y lia b ility fo r suc h va ria tio n s.

Notes:
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Pub lic  Elemen ta ry/
Sec o n da ry Sc ho o l
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Flo o d Depths (c m) In c ludin g Freeb o a rd

0 to  50
most houses are dry; walking in moving water or driving is
potentially dangerous; basements and underground
parking may be flooded, potentially causing evacuation

50 to  100
water on ground floor; basements and underground parking
flooded, potentially causing evacuation; electricity failed;
vehicles are commonly carried off roadways

100 to  200 ground floor flooded; residents evacuate

200 to  500 first floor and often roof covered by water; 
residents evacuate

> 500; River first floor and often roof covered by water;
residents evacuate

In dia n  Reserve Bo un da ry
City Bo un da ry
Future Buildin g Fo o tprin ts (2041)

")ñ Pa rk

Disclaimer:
This do c umen t ha s b een  prepa red b y No rthwest Hydra ulic  Co n sulta n ts Ltd. in
a c c o rda n c e with gen era lly a c c epted en gin eerin g a n d geo sc ien c e pra c tic es a n d is
in ten ded fo r the exc lusive use a n d b en efit o f the City o f V a n c o uver a n d their
a utho rized represen tatives fo r spec ific  a pplic a tio n  to  the Co a sta l Flo o d Risk
Assessmen t Pro jec t fo r the City o f V a n c o uver Fra ser River a n d Burra rd In let
(in c ludin g Po in t Grey, Kits Po in t, Fa lse Creek, En glish Ba y, Sta n ley Pa rk a n d the
In n er Ha rb o ur) sho relin es. The c o n ten ts o f this do c umen t a re n o t to  b e relied upo n  o r
used, in  who le o r in  pa rt, b y o r fo r the b en efit o f o thers witho ut spec ific  written
a utho riza tio n  fro m No rthwest Hydra ulic  Co n sulta n ts Ltd. No  o ther wa rra n ty,
expressed o r implied, is ma de.
No rthwest Hydra ulic  Co n sulta n ts Ltd. a n d its o ffic ers, direc to rs, emplo yees, a n d
a gen ts assume n o  respo n sib ility fo r the relia n c e upo n  this do c umen t o r a n y o f its
c o n ten ts b y a n y pa rties o ther tha n  the City o f V a n c o uver.

1.
2.
3.

Buildin g fo o tprin ts supplied b y City o f V a n c o uver.
2013 o rtho pho to  supplied b y City o f V a n c o uver.  Supplemen ted with 2010 Iko n o s
satellite ima gery fro m Esri a n d Geo Eye.
In dex b a sema p fro m Natio n a l Geo gra phic  a n d Esri.

Data Sources:

Po n d o r La ke depth unknown

SCENARIO 3 - YEAR 2100, SLR 1 M
PROBABILITY OF 1/500

COASTAL FLOOD RISK ASSESSMENT
FRASER RIVER FLOOD DEPTHS

INCLUDING FREEBOARD

MAP 4 OF 5

W a ter Level
(in c ludin g
0.6 m
freeb o a rd)

!
W a ter Level -
Tha lweg In tersectio n

1.
2.

3.
4.

NHC et a l. (2014). City o f V a n c o uver Flo o d Risk Assessmen t (Fin a l Repo rt). Repo rt
prepa red fo r the City o f V a n c o uver.
Ausen c o -Sa n dwell (2011). Clima te Cha n ge Ada pta tio n  Guidelin es fo r Sea Dikes a n d
Co a sta l Flo o d Ha za rd La n d Use: Guidelin es fo r M a n a gemen t o f Co a sta l Flo o d
Ha za rd La n d Use. Prepa red b y Ausen c o -Sa n dwell fo r BC M in istry o f En viro n men t.
NHC (2008). Fraser River Hydra ulic  M o del Upda te (Fin a l Repo rt). Repo rt prepa red fo r
the BC M in istry o f En viro n men t. 31 pp.
NHC (2006). Lo wer Fra ser River Hydra ulic  M o del Fin a l Repo rt. Prepa red b y
No rthwest Hydra ulic  Co n sulta n ts a n d Trito n  Co n sulta n ts fo r Fra ser Basin  Co un c il.

References:

1.
2.

3.
4.
5.

6.

7.

Flo o d levels were develo ped fo r five c o a sta l flo o d sc en a rio s a s desc rib ed in  NHC et
a l. (2014).
High flo o d levels in  this rea c h o f the Fra ser River a re prima rily go vern ed b y the o c ea n
level a n d a re rela tively in sen sitive to  the Fra ser River flo w (refer to  NHC et a l., 2014).
This ma p delin ea tes the Fraser River flo o d po ten tia l un der Yea r 2100 c o n ditio n s,
assumin g a  1.0 m sea  level rise (SLR) a n d a c urren t 500-yea r return  perio d flo o d
even t.  A 500-yea r return  perio d flo o d mea n s tha t, o n  a vera ge, the flo o d will o c c ur
o n c e in  500 yea rs a n d tha t there is a o n e-in -500 c ha n c e that the flo o d levels ma pped
c o uld b e equa lled o r exc eeded in  a n y o n e yea r (o r that there is a b o ut a o n e-in -10
c ha n c e tha t the flo o d level ma pped c o uld b e equa lled o r exc eeded in  a  perio d o f 50
yea rs).
The a do pted va lue fo r SLR is b a sed o n  guidelin es fro m Ausen c o -Sa n dwell (2011),
a n d disc ussio n s a n d rec o mmen da tio n s fro m the pro jec t’s Tec hn ic a l Adviso ry Gro up.
A freeb o a rd a llo wa n c e (sa fety fa c to r) o f 0.6 m is in c luded in  the flo o d levels sho wn .
The flo o d levels a re b a sed o n  water surfa c e pro files simulated usin g a o n e-
dimen sio n a l hydro dyn a mic  mo del develo ped b y NHC (NHC, 2006 a n d NHC, 2008).
Iso lin es, sho win g in c remen ta l wa ter levels a c ro ss the c ha n n el a n d flo o dpla in , were
estima ted usin g the mo del.  The mo del geo metry was kept c o n sta n t at a ll flo ws
a ltho ugh va ria tio n s (sc o ur a n d ero sio n ) ma y o c c ur durin g a  flo o d.  In  the mo del, so me
dikes a n d ro a dwa ys were ra ised to  c o n fin e the flo w.  The o n e-dimen sio n a l mo del did
n o t simula te water level va ria tio n s perpen dic ula r to  flo w.  Cha n n el a vulsio n s o r
b lo c ka ges were assumed to  b e a b sen t.  The a c c ura c y o f the simulated flo o d levels is
limited b y the relia b ility a n d ma gn itude o f the flo w a n d water level data used fo r
c a lib ra tin g the mo del.
LiDAR data surveyed in  2013 was used to  c rea te a  Digita l Elevatio n  M o del (DEM ) fo r
the City o f V a n c o uver; the DEM  surfa c e was edited to  remo ve b uildin gs a n d
tempo ra ry fea tures.  The ma ps depic t flo o d levels b a sed o n  gro un d c o n ditio n s a t the
time o f the surveys.  The a c c ura c y o f the lo c a tio n  o f a  flo o dpla in  b o un da ry is limited
b y the a c c ura c y o f the DEM .  Cha n ges to  the c ha n n el, flo o dpla in , a n d river b a sin
run o ff will a ffec t the flo o d levels a n d ren der site-spec ific  in fo rmatio n  o b so lete.  Lo c a l
fea tures suc h as ro a ds, ra ilwa ys o r dikes c a n  restric t flo w a n d lo c a lly a ffec t flo o d
levels.  Cha n n el o b struc tio n s, lo c a l sto rm wa ter, gro un dwa ter o r trib uta ry strea ms ma y
a lso  a ffec t flo o d levels.  The flo o d ma ppin g do es n o t ta ke lo c a l fea tures in to  a c c o un t.
A Qua lified Pro fessio n a l must b e c o n sulted fo r site-spec ific  en gin eerin g a n a lysis.
Flo o din g fro m o ther so urc es, suc h as tsun a mis o r la n dslide gen era ted wa ves, sho uld
b e c o n firmed with a ppro pria te ma ps a n d reso urc es.
In dustry b est pra c tic es were fo llo wed to  gen era te the flo o d ma ps.  Ho wever, a c tua l
flo o d levels a n d exten ts ma y va ry fro m tho se sho wn  a n d No rthwest Hydra ulic
Co n sulta n ts Ltd. (NHC) do es n o t a ssume a n y lia b ility fo r suc h va ria tio n s.

Notes:
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Flo o d Depths (c m) In c ludin g Freeb o a rd

0 to  50
most houses are dry; walking in moving water or driving is
potentially dangerous; basements and underground
parking may be flooded, potentially causing evacuation

50 to  100
water on ground floor; basements and underground parking
flooded, potentially causing evacuation; electricity failed;
vehicles are commonly carried off roadways

100 to  200 ground floor flooded; residents evacuate

200 to  500 first floor and often roof covered by water; 
residents evacuate

> 500; River first floor and often roof covered by water;
residents evacuate

In dia n  Reserve Bo un da ry
City Bo un da ry
Future Buildin g Fo o tprin ts (2041)

")ñ Pa rk

Disclaimer:
This do c umen t ha s b een  prepa red b y No rthwest Hydra ulic  Co n sulta n ts Ltd. in
a c c o rda n c e with gen era lly a c c epted en gin eerin g a n d geo sc ien c e pra c tic es a n d is
in ten ded fo r the exc lusive use a n d b en efit o f the City o f V a n c o uver a n d their
a utho rized represen tatives fo r spec ific  a pplic a tio n  to  the Co a sta l Flo o d Risk
Assessmen t Pro jec t fo r the City o f V a n c o uver Fra ser River a n d Burra rd In let
(in c ludin g Po in t Grey, Kits Po in t, Fa lse Creek, En glish Ba y, Sta n ley Pa rk a n d the
In n er Ha rb o ur) sho relin es. The c o n ten ts o f this do c umen t a re n o t to  b e relied upo n  o r
used, in  who le o r in  pa rt, b y o r fo r the b en efit o f o thers witho ut spec ific  written
a utho riza tio n  fro m No rthwest Hydra ulic  Co n sulta n ts Ltd. No  o ther wa rra n ty,
expressed o r implied, is ma de.
No rthwest Hydra ulic  Co n sulta n ts Ltd. a n d its o ffic ers, direc to rs, emplo yees, a n d
a gen ts assume n o  respo n sib ility fo r the relia n c e upo n  this do c umen t o r a n y o f its
c o n ten ts b y a n y pa rties o ther tha n  the City o f V a n c o uver.

1.
2.
3.

Buildin g fo o tprin ts supplied b y City o f V a n c o uver.
2013 o rtho pho to  supplied b y City o f V a n c o uver.  Supplemen ted with 2010 Iko n o s
satellite ima gery fro m Esri a n d Geo Eye.
In dex b a sema p fro m Natio n a l Geo gra phic  a n d Esri.

Data Sources:

Po n d o r La ke depth unknown

SCENARIO 3 - YEAR 2100, SLR 1 M
PROBABILITY OF 1/500

COASTAL FLOOD RISK ASSESSMENT
FRASER RIVER FLOOD DEPTHS

INCLUDING FREEBOARD

MAP 5 OF 5

W a ter Level
(in c ludin g
0.6 m
freeb o a rd)

!
W a ter Level -
Tha lweg In tersectio n

1.
2.

3.
4.

NHC et a l. (2014). City o f V a n c o uver Flo o d Risk Assessmen t (Fin a l Repo rt). Repo rt
prepa red fo r the City o f V a n c o uver.
Ausen c o -Sa n dwell (2011). Clima te Cha n ge Ada pta tio n  Guidelin es fo r Sea Dikes a n d
Co a sta l Flo o d Ha za rd La n d Use: Guidelin es fo r M a n a gemen t o f Co a sta l Flo o d
Ha za rd La n d Use. Prepa red b y Ausen c o -Sa n dwell fo r BC M in istry o f En viro n men t.
NHC (2008). Fraser River Hydra ulic  M o del Upda te (Fin a l Repo rt). Repo rt prepa red fo r
the BC M in istry o f En viro n men t. 31 pp.
NHC (2006). Lo wer Fra ser River Hydra ulic  M o del Fin a l Repo rt. Prepa red b y
No rthwest Hydra ulic  Co n sulta n ts a n d Trito n  Co n sulta n ts fo r Fra ser Basin  Co un c il.

References:
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6.

7.

Flo o d levels were develo ped fo r five c o a sta l flo o d sc en a rio s a s desc rib ed in  NHC et
a l. (2014).
High flo o d levels in  this rea c h o f the Fra ser River a re prima rily go vern ed b y the o c ea n
level a n d a re rela tively in sen sitive to  the Fra ser River flo w (refer to  NHC et a l., 2014).
This ma p delin ea tes the Fraser River flo o d po ten tia l un der Yea r 2100 c o n ditio n s,
assumin g a  1.0 m sea  level rise (SLR) a n d a c urren t 500-yea r return  perio d flo o d
even t.  A 500-yea r return  perio d flo o d mea n s tha t, o n  a vera ge, the flo o d will o c c ur
o n c e in  500 yea rs a n d tha t there is a o n e-in -500 c ha n c e that the flo o d levels ma pped
c o uld b e equa lled o r exc eeded in  a n y o n e yea r (o r that there is a b o ut a o n e-in -10
c ha n c e tha t the flo o d level ma pped c o uld b e equa lled o r exc eeded in  a  perio d o f 50
yea rs).
The a do pted va lue fo r SLR is b a sed o n  guidelin es fro m Ausen c o -Sa n dwell (2011),
a n d disc ussio n s a n d rec o mmen da tio n s fro m the pro jec t’s Tec hn ic a l Adviso ry Gro up.
A freeb o a rd a llo wa n c e (sa fety fa c to r) o f 0.6 m is in c luded in  the flo o d levels sho wn .
The flo o d levels a re b a sed o n  water surfa c e pro files simulated usin g a o n e-
dimen sio n a l hydro dyn a mic  mo del develo ped b y NHC (NHC, 2006 a n d NHC, 2008).
Iso lin es, sho win g in c remen ta l wa ter levels a c ro ss the c ha n n el a n d flo o dpla in , were
estima ted usin g the mo del.  The mo del geo metry was kept c o n sta n t at a ll flo ws
a ltho ugh va ria tio n s (sc o ur a n d ero sio n ) ma y o c c ur durin g a  flo o d.  In  the mo del, so me
dikes a n d ro a dwa ys were ra ised to  c o n fin e the flo w.  The o n e-dimen sio n a l mo del did
n o t simula te water level va ria tio n s perpen dic ula r to  flo w.  Cha n n el a vulsio n s o r
b lo c ka ges were assumed to  b e a b sen t.  The a c c ura c y o f the simulated flo o d levels is
limited b y the relia b ility a n d ma gn itude o f the flo w a n d water level data used fo r
c a lib ra tin g the mo del.
LiDAR data surveyed in  2013 was used to  c rea te a  Digita l Elevatio n  M o del (DEM ) fo r
the City o f V a n c o uver; the DEM  surfa c e was edited to  remo ve b uildin gs a n d
tempo ra ry fea tures.  The ma ps depic t flo o d levels b a sed o n  gro un d c o n ditio n s a t the
time o f the surveys.  The a c c ura c y o f the lo c a tio n  o f a  flo o dpla in  b o un da ry is limited
b y the a c c ura c y o f the DEM .  Cha n ges to  the c ha n n el, flo o dpla in , a n d river b a sin
run o ff will a ffec t the flo o d levels a n d ren der site-spec ific  in fo rmatio n  o b so lete.  Lo c a l
fea tures suc h as ro a ds, ra ilwa ys o r dikes c a n  restric t flo w a n d lo c a lly a ffec t flo o d
levels.  Cha n n el o b struc tio n s, lo c a l sto rm wa ter, gro un dwa ter o r trib uta ry strea ms ma y
a lso  a ffec t flo o d levels.  The flo o d ma ppin g do es n o t ta ke lo c a l fea tures in to  a c c o un t.
A Qua lified Pro fessio n a l must b e c o n sulted fo r site-spec ific  en gin eerin g a n a lysis.
Flo o din g fro m o ther so urc es, suc h as tsun a mis o r la n dslide gen era ted wa ves, sho uld
b e c o n firmed with a ppro pria te ma ps a n d reso urc es.
In dustry b est pra c tic es were fo llo wed to  gen era te the flo o d ma ps.  Ho wever, a c tua l
flo o d levels a n d exten ts ma y va ry fro m tho se sho wn  a n d No rthwest Hydra ulic
Co n sulta n ts Ltd. (NHC) do es n o t a ssume a n y lia b ility fo r suc h va ria tio n s.
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