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Background

tain; therefore we accept the projected range and opt@nd snowmelt (hybrid) hydrologic regime. The Upper

tem located on Vancouver Island in the southwest of
Climate change projections are inherently uncer-the province covering 1,200 Kot has a mixed rainfall

to investigate the sensitivity to changes in the main | Peace River basin (PEACT) is a 101,008 howmelt
drivers of the hydrologic system; temperature and predominated watershed situated in the northern interiorlevel (pvalue < 0.05) with the Manr@hitney U test.

cipitation. In this poster, we present an analysis of se

tivity in seasonal streamflow in British Columbia (BC)R0CcKy Mountain ranges. Thf
watersheds to projections of temperature and precipitb(l'Ca Basin (BCHMI) is situ- i -

tion change. BC is a hydrologically diverse province
where the sensitivity to climate change and resulting

hydrologic change varies with region. Quantifying thi |
variability will help to contextualize climate change imbeadwater of the Columbia

pacts and assist with planning and management.

This work differs from other previous work by fo-
cusing on the seasonal timescale, investigating Canz

dian watersheds, and driving the hydrologic model wi

downscaled future scenarios from several GCMSs rur

der multiple emissions scenarios using the spatial an

temporal variability prescribed by each climate mode
simulation.

Objectives:
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Arrow Lakes.

1.To identify which hydrologic regimes are most selvlethodology
Hydrologic Modelling and Statistical Downscaling:

sitive to climate changes in each season.

2.To identify the key climate drivers these systems
are sensitive to and their seasonality.

3.To establish if significant climate changes result
significant hydrologic changes.

Study Area

Four watersheds with unigue hych@imatic set-
tings are analyzed and results presented herein. The

per Campbell River watershed (BCSCSA) Is a coasta}
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Figure 1. a) Study area map showing basin locations within British Columbia. b) Hypsometric curves of the Peace, Camplygdleand
Columbia basins based on Zsc seconds (approximately 450 m) digital elevation model with the range of latitude for each ldisin
played with boxplots.

Streamflow was assessed using an implementatip@rature increase were all significant, suggesting pre-

) perature normals (19641990) for a) Peace River above Taylor
b) Campbell River above Strathcona Dam, and ¢) Columbia R
above ColumbiagKootenay confluence. Average natural dischar
(period varies) is also shown for a) Campbell River at Strathcona
Dam, b) Peace River at Taylor, and ¢) Columbia River at outlef

of the Variable Infiltration Capacity (VIC) hydrologic
imodel, parameterized with common historical forcin

data (temperature, precipitation and wind), vegetationPrecipitation changes were all significantly differert (
and solls in all basins. Calibration approaches were pni-

'|confidence level (@I f dzS r

Arelia T. Werner, Katrina E. Bennett, Markus A. Schnorbus and Anne J.R. Berland

1°C increments (i.e.-0°C, 12°C, 23°C, etc.). Each set

tested for statistical significance at the 95% confiden

For some basins and seasons no scenarios were av
able for a given bin of temperature change.

-2070 (as compared to 1961990) for each GCM
emissions scenario were cresgrrelated to anomalies

1990) for each scenario and season to find which cli
matic changes, streamflow changes were most dep

ndonpov ¥

lation coefficient.

Results and Discussion

g:f Projected temperature increases betweer0and
1°C took place in the winter season only for all four &
sins (Figure 3; Table 1). These projected temperatu

cept BCHKL, but streamflow changes undér tem-

cipitation changes within the-0°C temperature chang

form in all basins and employed MOCOM. Streamflo\i:i /. |54 /e -

changes were estimated based on eight Global Climg:] .5+ _~_"~

!ﬁoglels (GCMs) from the CMIP3 suite, downscaled u/\\\ j\z
g Bias Correction Spatial Downscaling (BCSD) tecf "/~ == * 5,

n|S usé, run under three emissions scenarios (A2, AlB/\ﬁ —

and B1), for a total of 23 combinations (B1 was not s,

available for UKMO HADGEM1). These % dégree ! 8

(~32 knf) transient scenarios of temperature and pre-

cipitation were used to drive the VIC model at the sar:-—

scale, from 1950 to 2099 for each basin.

To test the sensitivity of streamflow changes:

Seasonal temperature, precipitation and stream-: g

flow values in 2042070 were binned according to

their average projected temperature change across t il S

iqure 3. Histogram of historical (1961090) and future (204-2070) temperature, precipitation and streamflow for four basinBBCSCA, PEACT,

basin for their scenario and each season. Bins were

bin helped to produce significant streamflow change

HMI and BCHKL.

changes were not significantly different at the 95% c {é'mperature changes were abov&@ precipitation
fildence interval than the climatology for all basins ac-

ofalue < 0.05) except for in the BCSCA. Interestingly,

1990 observed case and differences In populations wime basins were not significant, streamflow changes

cgere.

Temperature changes of more thafClwere sig-
31'1"rficantly different than the baseline for all basins anc
seasons with projected increases of up t€4or all ba-
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alere not significantly different from the base case for mer. PEACT, BCHMI, and BCHKL are sensitive to tem-
binned values for the future was compared to the 196though both temperature and precipitation changes inemperature changes from°C to 3C for PEACT, BCHKherature changes of all degrees of temperature change

and BCHMI In fall, and various bins for BCHKL and
BCHMI In summer.

In winter, spring and summer. Significant changes In fall
streamflow do not occur until fall temperature changes

Streamflow changes can lag temperature and préve between 3C and 4C in PEACT, BCHMI and BCHKL

Icipitation changes by several months. A cross

(Figure 3; Table 1). Streamflow changes are not signifi-

correlation analysis was completed to find the temperg@ntly correlated to temperature change in fall for the

Temperature and precipitation anomalies for 204dins and up to &, or even & for some basins in som

seasons (Figure 3; Table 1). Precipitation changes
binned by’C changes in temperature were significant

-sins and not significantly different in others. A cross

different than the base case for some seasons and bavith winter temperature and precipitation, spring

ure and precipitation changes streamflow changes | majority of the models, but for a tfew in PEACT (Figure
svere dependent on in each hydrologic regime. Wint A).

lgtreamflow change in BCSCA is positively correlate

streamflow Is positively correlated with spring precipita:"= " : : : .

marelation analysis (not shown) demonstrates that p

ent on. Statistical significance was assessed at the 95jpitation and temperature changes are correlated in|winter and spring temperature and fall streamflow is
shidie sdasonst HoweNg, the/rahge irOhistiddb varialpibsitively correlated with fall precipitation changes

ity of precipitation is wider than for temperature. Thus(Figure 4, Table 2). This is based on the majority of thesev? u : ' *
we would expect precipitation changes to not be signgeenarios in that season for that climate variable being

cant In as many seasons as temperature. Projected

the base case under any of the future scenarios In

cipitation changes were not significantly different thanrelated to

Bon, summer streamflow Is negatively correlated with

Table 2. Precipitation and temperature anomalies future streamflow anomalies are significantly correlated withalge < 0.05).
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DJF MAM JJA SON DJF MAM JJA SON DJF MAM JJA SON DJF MAM JJA SON

BCHKL BCHMI PEACT

+ - + +

JIAT

SONT

DJF P + + "

MAM P + +

JJAP

egnificantly cor-

(L2 IC (5] Winter T

s N X Summer T . (((8le

streamflow o’ T e

BCHMI and BCHKL for bins betwe&® and 8C. Once

changes became significant in summer (Figure 3; Ta
1).

ité/sOf the seasons for all basins. Exceptions were spr

and fall for BCSCA where changes were not significaHi€ other basine =
for any°C changes in temperature. Streamflow changes These re-

Table 1. ManAWhitney test results for the differences between future GCaéissions scenarios (2042070) grouped accord-
ing to the magnitude of their future temperature anomalyC) in the season of interest and the historical observed (1961

1990) temperature , precipitation and streamflow for BCSCA, PEACT, BCHMI, and BCHKL for that season. Difference significant
at the 95% confidence interval (palue<0.05) are denoted with (*),walue>0.5 with {) and not available with (n/a).

%pring and fall in BCSCA, and in summer for PEACT,change at the -
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Some hydrologic regimes are insensitive to tem-

perature changes in some seasons. Temperature and

r§treamflow changes by season and outlined the lagged
ffects of climate change on streamflow In the 2050s.

°C Temperature Anomaly °C Temperature Anomaly t|0n aS to Why :atg: L m . o o .
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BCSCA DJF T na n/a nfa PEACT| DJFT n/a S|gn|flcant - - o somase | e oo
MAM T | n/a n/a nl/a MAMT | nfa * n/a nl/a Spring P - ; oD r(:- Spring P - > |
JAT | nla nla nla JAT |nla * n/a Streamﬂow e | DLJ - e O
SONT n/a n/a n/a SONT |nfla * n/a n/a Changes are no Fa”P_JD S = | : 3
P na nla mna DI P e . - - Figure 4. Correlation of future seasonal temperature and precipitation with streamflow. G€lMsgion scenarios are grouped acdorg to the temperature anomaly in 2042070 (from 19611990).
MAMP | n/a nfa nla MAMP | nla * nfa n/a CO|nC|dent W|th
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st | i el e ve B8 "™ |streamflow change is not correlated to spring temperd=0nclusions
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N o e o ture change in BCSCA (Figure 4; Table 2). Hence, al-
SCMLPIET ) - ia ria BCrikL) DT e e though temperature changes between 2620/0 and
MAM T | n/a n/a n/a MAMT | nfa * n/a n/a o _ ] ] ]
WAT | wa va VAT |na na 1961-1990 are significantly different at the 95% confi: precipitation can be combined drivers or can operate In-
SONT n/a n/a nla SONT | nfa * nfa nla . . . . . .
P . D p I dence level for spring for all temperature bins, streamdividually to adjust streamtlow response in a basin. We
AP | e e e e P | s [ » = flow changes are not significantly different in spring. | have identified which climate drivers are responsible for
SON P n/a n/a n/a SONP | nfa * n/a n/a . - - =, -
s o s o BCSCA, the rainfaAlhowmelt regime, Is sensitive
e St . AN St e B2 e 2 all ranges of temperature changes in winter and sum-°®
SON St | n/a n/a nla SON St | n/a n/a nla




