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METHODS
T his m a p wa s produced for the purposes of com m unity la ndsca pe ha za rd a ssessm ent a nd clim a te cha nge a da pta tion
pla nning for the Da wson region. An a ccom pa nying report provides a dditiona l deta il on loca l surficia l geology, stra tigra phy,
gla cia l history a nd la ndsca pe ha za rds (Benkert et a l., 2015). T he report is published by Y ukon College’s Northern Clim a te
ExCha nge a nd is a va ila ble for downloa d a t yukoncollege.yk.ca /resea rch.
La ndsca pe ha za rds for the Da wson region a re m odelled using a  Geogra phic Inform a tion S ystem  (GIS ) to genera te a n
integra ted risk ra nking for ea ch la ndsca pe ‘unit’ (defined by 30 m  x 30 m  pixels). Input da ta  for the m odel include the
following da ta sets: slope a ngle (steepness); slope a spect (directiona lity a nd exposure to sunlight); surfa ce m a teria ls
(derived from  geologica l m a ps); a nd perm a frost proba bility (see Benkert et a l., 2015 for a dditiona l deta ils).
Attributes of the individua l da ta sets a re cla ssified on a  0-9 sca le of potentia l risk, where zero represents low ha za rd risk
a nd nine represents high ha za rd risk. High-risk a rea s include steep or unsta ble slopes, low-lying a rea s subject to flooding
or inunda tion by wa ter, a nd la ndsca pe units with a  high likelihood of being a ffected by ice-rich or tha w-unsta ble
perm a frost. Low-risk a rea s a re predicted to ha ve fa voura ble conditions for la ndsca pe developm ent a nd include well-
dra ined soils, gentle or m odera te slopes, a nd a  low likelihood of conta ining ice-rich or tha w-unsta ble perm a frost.
Ea ch of the input da ta sets is a ssigned a  unique weighting va lue in the m odel tha t reflects the degree to which they control
cum ula tive ha za rd risk. For this m odel, slope a ngle wa s given a  weighting of 10%. S lope a spect wa s a lso given a
weighting of 10%. S urfa ce m a teria ls ha ve a  significa nt im pa ct on la ndsca pe sta bility, a nd this input da ta set wa s given a
weighting of 50%. T he likelihood of perm a frost occurring on the la ndsca pe wa s given a  rela tive weighting of 30% in the
m odel (recognizing tha t slope a spect a lso contributes to perm a frost presence).
Cumulative Ranking = 0.1(slope angle) + 0.1(slope aspect) + 0.5(materials) + 0.3(probability of permafrost)
By com bining the individua l ra nkings of ea ch input ra ster a ccording to their unique weighting, a  cum ula tive risk ra nking for
ea ch pixel in the m a p a rea  is genera ted. Risk ra nkings ra nge from  0 (low) to 9 (high). T he cum ula tive ra nkings a re
recla ssified into four ca tegories (Low, Modera te, Modera tely High a nd High) tha t represent potentia l ha za rd risk due to
perm a frost, slope sta bility, a nd flooding in the m a p a rea . T he m odel represents current conditions, a nd does not integra te
a ny potentia l cha nges to la ndsca pe sta bility a ssocia ted with a  cha nging clim a te.
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Low risk. Cha ra cterized by fla t to gently sloped terra in, with south a nd west-fa cing slopes. Low-risk
terra in is found a bove m odern floodpla ins, a nd is often com prised of well-dra ined gra vel or wea thered
bedrock surfa ce m a teria ls. Low-risk terra in m a y conta in perm a frost, but is less likely to be ice rich
com pa red with m ore ha za rdous terra in.
Moderate risk. Cha ra cterized by gentle to m odera te slopes, a nd occurs m ore com m only on west a nd
south-fa cing slopes. Modera te-risk terra in is found on the steep edges a nd cold a spects of low-risk
la ndform s (i.e.fluvia l terra ces a nd north-fa cing, high-eleva tion slopes). Modera te-risk terra in a lso
occurs in coa rse-gra ined (gra vel) surficia l m a teria ls tha t m a y be a ffected by ice-rich perm a frost (i.e.
downtown Da wson).
Moderately high risk. Cha ra cterized by m odera te to steep slopes, a nd ea st to north-fa cing slopes.
Modera tely high-risk terra in is found on a ll a spects in the study a rea  a nd is com m on in na rrow, steep-
sided va lleys a nd on m ore gentle slopes where perm a frost is m ore likely to be present. T he difference
between m odera te a nd m odera tely high-risk terra in in the study a rea  is often ba sed on cha nges in
slope a ngle a nd slope a spect.
High risk. Cha ra cterized by m odera te to steep slopes a nd coldest ea st a nd north-fa cing slopes. Much
of the high-risk terra in in the study a rea  is defined by geologica l bounda ries conta ining high-ha za rd
processes such a s la ndslides, therm oka rst, a nd a ctive floodpla ins tha t m a y be subject to flooding.
High-risk terra in in the study a rea  occurs in va lley bottom s (flood risk a nd high perm a frost
proba bilities), on steep north-fa cing va lley slopes, a nd where la ndslide processes ha ve a ffected la rge
a rea s of terra in (i.e.la ndslides on the north side of the K londike Va lley).

T he Da wson ha za rds m a p is m ea nt to be used a s a  prelim ina ry a ssessm ent of potentia l ground conditions in the study
a rea , a nd does not repla ce deta iled on-site investiga tions. Cum ula tive ha za rd ra nkings a re highly dependent on
ra nkings a ssigned to surfa ce m a teria l units, a nd both the bounda ries of the units a nd the m a teria ls a ssigned to those
units a re highly subjective a nd ba sed on lim ited field checking conducted during surficia l geologica l m a pping studies
(see m a p by McK enna  a nd Lipovsky (2014) in Benkert et a l., 2015 for m ore deta il).
Additiona lly, flood ha za rd m a pping does not yet exist for the study a rea  a nd flood potentia l is ba sed on geologica l units
m a pped a s a ctive floodpla ins or a s being subject to periodic inunda tion. T hese units likely represent a rea s tha t a re
subject to regula r a nnua l or deca da l flooding, but a re unlikely to represent the highest a nd m ost ca ta strophic floods with
lower recurrence interva ls. S ee Figures 10 a nd 11 in Benkert et a l. (2015) for prelim ina ry flood risk m a pping. (Note: this
m a pping ha s not been integra ted into the ha za rd risk a ssessm ent presented here.)
Fina lly, the resolution of this m a p is lim ited by the 30 m  x 30 m  pixel size used to ca lcula te slope, a spect, a nd
perm a frost proba bility, a nd the 1:25 000-sca le m a pping used to identify surficia l m a teria ls a nd la ndform s. Loca l
va ria tions in a ll m odel inputs should be expected, a nd will be m ore pronounced for surfa ce m a teria ls a nd perm a frost
proba bility.
It is im porta nt to note tha t cum ula tive ha za rd ra nkings a re ba sed on genera l observa tions of surfa ce m a teria ls,
dra ina ge, slope a ngle, vegeta tion a nd the presence of perm a frost la ndform s, a s well a s subsurfa ce inform a tion
provided by ERT  a nd GPR profiles, drilling a nd probing of perm a frost, a nd textura l a na lyses of surficia l a nd borehole
sa m ples. T his ha s resulted in a  projected risk ra nking tha t will require geotechnica l a nd/or engineering a na lyses to
qua ntify.
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