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The qual ity of Brit ish Colum bia’s
water is a barom e ter that reflects

the envi ron men tal, eco nomic, and
social well-being of our prov ince.
Brit ish Colum bia’s bur geon ing
pop u la tion, indus trial and agri cul tural 
growth, and the poten tial impacts of
climate change are only increas ing
the value of our water resources. The
Fresh wa ter Atlas has been devel oped
as a freely and pub licly avail able tool
to ensure fresh wa ter resources in this
prov ince are sus tained for future
gen er a tions.

What is the Fresh wa ter
Atlas?
The Fresh wa ter Atlas is a stan dard ized
dataset for map ping the prov ince’s
hydro log i cal fea tures. It rep re sents a
sig nif i cant improve ment over the pre -
vi ous 1:50 000 scale Water shed Atlas
because it is derived from the prov -
ince’s more detailed 1:20 000 scale
top o graphic base maps (TRIM).
Another major improve ment is the
spe cific cod ing of all stream seg ments
and cor re spond ing water sheds (30 ha
aver age size) estab lish ing an unam big -
u ous upstream-down stream
rela tion ship for all fea tures. The atlas
defines water shed bound aries by
height of land and pro vides a con -
nected three-dimen sional net work of
streams, lakes, and wetlands.
Each stream in the prov ince has its
own water shed (the land drained by
that stream), but it is also linked to
other streams and water sheds that it
flows from and to. The Fresh wa ter
Atlas allows you to con nect a stream
to both its trib u tar ies and the water -
sheds asso ci ated with them (Fig ure 1).
The atlas was designed to be the
author i ta tive source for map ping
fresh wa ter fea tures in Brit ish Colum -
bia. It pro vides a con sis tent cod ing

sys tem that ensures the prov ince’s var -
i ous fresh wa ter-related inven to ries are
tied to a com mon base. Water sheds
are bounded by heights of land, which 
pro vide the author i ta tive ref er ence for
many admin is tra tive bound aries and
land ten ures. The Fresh wa ter Atlas
offers a con nected net work that serves 
as the foun da tion for sophis ti cated
anal y sis and mod el ling.

How was the Fresh wa ter
Atlas devel oped?
The basic source data for the Fresh wa -
ter Atlas were the rivers, streams, lakes, 
wetlands, and man-made waterbodies
as iden ti fied on the 1:20 000 scale
TRIM base map. This input infor ma -
tion, while very con sis tent,
well-spec i fied, and qual ity-assured
(QA), was only avail able on a map
sheet basis (7027 tiles to cover BC). In
addi tion, most fea tures in TRIM were
sim ple line work and did not form
com plex fea tures such as lake poly -
gons or stream net works. In the
Fresh wa ter Atlas, the stream net work is 

con nected through lakes, dou ble line
rivers, and wetlands allow ing water
flow to be mapped. The stream net -
work is con nected through gla ciers,
but gla ciers are not as tightly inte -
grated with the stream net work as are
lakes, wetlands, or dou ble line rivers.

TRIM 1 base
map ping (air
photo date: late
1980s) was used 
to develop the
atlas to ensure a 
con sis tent scale
across the prov -
ince. TRIM 2
data were not
used because
the greater
detail (1:10 000
scale) only exists 
for half of Brit ish 
Colum bia. As
some attrib utes
(e.g., stream
order and mag -
ni tude) are
scale-depend -
ent, com bin ing
the two TRIM
scales would have intro duced incon sis -
ten cies in the atlas. In addi tion, scale
dif fer ences across map sheet bound -
aries would result in a lack of
con ti nu ity and connectedness for
streams.

While the level of detail avail able is
more than ade quate for the major ity
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Fig ure 1. Con cep tu al iza tion of water shed atlas map ping units.

Each stream in the
prov ince has its own
water shed (the land
drained by that
stream), but it is also
linked to other
streams and
water sheds that it
flows from and to. The 
Fresh wa ter Atlas
allows you to con nect
a stream to both its
trib u tar ies and the
water sheds asso ci ated 
with them (Fig ure 1).



of appli ca tions (BC is divided into
3 mil lion water sheds), GeoBC is con -
tin u ing to improve the prod uct
through the devel op ment of a method 
to add the greater detail avail able in
TRIM 2. How ever, the
cur rent codes will be
the stan dard index for 
link ing inven tory
infor ma tion both now 
and in the future.
One chal lenge for
GeoBC is to quan tify
on-the-ground
changes, mapped
between the TRIM 1
and TRIM 2 prod ucts.
Some fea tures, such as 
gla ciers, are known to
have under gone sig -
nif i cant change, and
other hydrologic fea -
tures undergo
con tin ual change (i.e., 
sand bars and islands
in large rivers). GeoBC 
will be address ing this 
dur ing 2009/10,
begin ning with an
eval u a tion of the
amount of change over time. The
expec ta tion is that from a pro vin cial
per spec tive, at the 1:10 000 scale,
there is very lit tle change, but this
remains to be deter mined.
Cre at ing the atlas involved many years 
of effort. Map pers had to ensure

con ti nu ity across map sheet bound -
aries, con struct “skel e ton” lines
through waterbodies to explic itly con -
nect the hydrologic net work, infer the
hydrologic con nec tions for iso lated

waterbodies, and
repeat edly cre ate
and QA the
hydrologic flow
through the net -
work. This last
step involved
knowl edge able
staff con duct ing a 
major man ual
check ing pro cess
of the hydrologic
net work to
resolve flow
con tra dic tions.

In devel op ing the 
atlas, water shed
codes were
assigned to every
stream seg ment
fol low ing a
method that built 
upon, and
improved, the
exist ing 1:50 000 

Water shed Atlas cod ing sys tem. In
addi tion to the tra di tional code, a sec -
ond code was gen er ated at every
con flu ence for both the trib u tary and
mainstem. The water shed codes alone, 
allow the cor rect upstream/down -
stream rela tion ship for all stream

seg ments and asso ci ated fea tures to
be deter mined with out com pli cated
spa tial anal y sis (i.e., inde pend ent of a
geo graphic infor ma tion sys tem [GIS]).

Three-dimen sional ele va tions were
assigned to the hydrologic net work
and con di tioned to be monotonically
decreas ing down stream. This was
more than just smooth ing out the
+/–5 m ver ti cal mea sure ment dif fer -
ence in TRIM as many large lakes have
a sur face-ele va tion dif fer ence of tens
of metres, the result of pho tog ra phy
taken in dif fer ent sea sons and years. 
Once a com plete and con sis tent
hydrologic net work was devel oped,
the topog ra phy (con strained by the
hydrologic net work) was used to
delin eate the water shed of each
stream seg ment. These water sheds are 
small, on aver age 30 ha, with every
con flu ence hav ing its local water sheds
deter mined. The local water sheds
allow the trou ble some long and nar -
row water shed poly gons pres ent in
the 1:50 000 scale ver sion to be sub di -
vided and elim i nated.
The hydrologic net work was repeat -
edly qual ity assured through out its
pro duc tion. Exten sive con sis tency
checks were con ducted for all com po -
nents (e.g., water sheds, waterbodies,
and place names). The end result is a
con sis tent, prov ince-wide,
three-dimen sional, fresh wa ter net -
work, map ping the hydro log i cal
fea tures of BC at a scale of 1:20 000. 
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Fig ure 2. Scales of appli ca tion of the Fresh wa ter Atlas. The out line of (a) the Thomp son River water shed within the Prov ince of BC, 
(b) sub-bas ins of the Thomp son River water shed includ ing the Adams River in green and, (c) a sub-basin of the Adams River water shed.

a) b) c)

How many lakes are there in
the prov ince?
386 049

What is the total area of lakes 
in the prov ince? 
22 434 km2

What is the length of the
prov ince’s coast line? 

37 902 km
What is the total length of
streams and rivers in the

prov ince? 
1 955 540 km

How many wetlands are there 
in the prov ince?

378 426
What is the total area of

wetlands in the prov ince? 
41 143 km2

Continued on page 26



What infor ma tion does the
Fresh wa ter Atlas con tain?
The Fresh wa ter Atlas has the fol low ing 
fea tures:

l Coast line, major rivers, streams,
and all trib u tar ies mapped at
1:20 000 scale

l Obstruc tions: dams, water falls, and 
rap ids

l Waterbodies: lakes, wetlands, and
gla ciers

l Coastal bays and inlets
l 20 000 named fea tures (from the

BC Gaz et teer)
l 3 mil lion water sheds, aver age size

30 ha
l Water shed code giv ing

upstream/down stream
rela tion ships for all fea tures 

Names of many water fea tures are
acces si ble and cod ing within the data
allows you to iden tify con nected fea -
tures and map upstream and
down stream rela tion ships. As there
have been changes to the size of some 
gla ciers since the orig i nal map ping in
the 1980s, there will be some error in
gla cier extent. The mag ni tude of gla -
cier errors and the poten tial for
updat ing will be assessed in 2009/10.

What can you do with the
Fresh wa ter Atlas?
The Fresh wa ter Atlas also allows you
to: 

l map water fea tures and their
asso ci ated water sheds;

l con duct anal y ses at a
prov ince-wide level;

l iden tify con nected water sheds,
streams, rivers and lakes at regional 
lev els; and/or

l exam ine an indi vid ual stream’s
water shed for local plan ning.

What types of ques tions can 
be answered?
The Fresh wa ter Atlas can be used to
answer ques tions such as:

l How many lakes, wetlands,
gla ciers, and res er voirs are in my
study area, and what size are they?

l Which streams, lakes, and wetlands 
are either down stream or upstream 
of a devel op ment that is planned
for a par tic u lar local area?

l How many water sheds occur in a
regional plan ning unit, what are
their areas, and what is the total
area of the land base they occupy?

These types of ques tions can be
answered for the whole prov ince, a
region, or a sin gle water shed.

How can the Fresh wa ter
Atlas’s stream net work be
used?
The Atlas lets you link envi ron men tal
infor ma tion to the prov ince’s net work
of streams, lakes, and rivers by loca tion 
for appli ca tions such as:

l Water man age ment and water-use
plan ning

l Dis play of fish er ies data 
l Hydro log i cal mod el ling
l Locat ing water fea tures by name
l Emer gency pre pared ness: Iden tify

com mu ni ties down stream of a
dam or resources in the path of a
chem i cal spill

The Fresh wa ter Atlas pro vides a foun -
da tion for study ing fac tors that

influ ence salmon hab i tat in Brit ish
Colum bia. It facil i tates the inte gra tion
of the fol low ing types of infor ma tion:

l Spawn ing hab i tat maps
l Loca tions of salmon-bear ing

streams and lakes
l Water-qual ity mon i tor ing sta tions

and stream flow data
l Upstream and down stream

land uses 
l Obstruc tions block ing fish pas sage
l Rec re ational and com mer cial

har vest sta tis tics
l Salmon-escape ment sta tis tics

How can the Fresh wa ter
Atlas help our
under stand ing of the land
base?
Infor ma tion from a vari ety of dis ci -
plines can also be linked or
sum ma rized by the water sheds within
the atlas. This lets us exam ine the
poten tial impacts of both human
activ i ties and nat u ral phe nom ena on
the land scape. 
Sta tis tics for each water shed can be
gen er ated to quan tify land-use types
or den sity val ues. These can pro vide
use ful indi ca tors that help us to mon i -
tor the con di tions within either an
indi vid ual water shed or to com pare
water sheds within either a region or
through out the entire prov ince. 

How do I find out more
infor ma tion?
To find out more infor ma tion about
the Fresh wa ter Atlas or to down load
this pub lic dataset go online at: 
http://aard vark.gov.bc.ca/apps/
dwds/home.so and search on the Fresh -
wa ter Atlas’ old acro nym “CWB”
(search ing on Fresh wa ter Atlas will
work soon, the name change is being
imple mented March 2009).

For more infor ma tion, con tact:

Malcolm Gray
GeoBC, INTEGRATED LAND
MANAGEMENT BUREAU 
(250) 952-6573
malcolm.gray@gov.bc.ca 
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Continued from page 25

Names of many water
fea tures are acces si ble
and cod ing within the
data allows you to iden tify 
con nected fea tures and
map upstream and
down stream rela tion ships. 
As there have been
changes to the size of
some gla ciers since the
orig i nal map ping in the
1980s, there will be some
error in gla cier extent. The 
mag ni tude of gla cier
errors and the poten tial
for updat ing will be
assessed in 2009/10.

http://aardvark.gov.bc.ca/apps/dwds/home.so



