Athabasca " The importance of headwater catchments for water availability
University in the lower Athabasca River Basin, Canada

Scott Ketcheson and Jennifer Attema
\ Athabasca River Basin Research Institute, Faculty of Science and Technology, Athabasca University, Alberta, Canada ef'tzﬂ:‘agg

AU Hydrology

Stony Mountain Headwater Catchment Observatory / \

Context e 1 A | e e caomens KEY MESSAGE: Headwater catchments have

» Wetlands (mostly peatlands) cover up to 50% of the landscape within the N = - e T | T R
. FrEE 7 e e T high ff efficiencies & are |
WeStern Boreal Plaln "/ A Headwater Catchments S X ’ 2 e I 9 e r ru n O e I CI e n CI eS a re I m pO rta n t

-Play an important ecological and hydrological role \ regiOnS fOr water Supp‘y /

» Regional sub-humid (dry) climate

» Variable but typically low catchment runoft and efficiencies

1.0
o Headwater Catchments Meso-Scale
The Athabasca River Basin | Catchments
0.8
* Drains vast areas of Canada’s Boreal Plain 0.7 B
O
= 0.6
. . . © --
» Volumetric tflow increases, yet less productive .
(per-area basis) in the mid-to-low reaches ox
S o4 |
. . oC
* Understanding processes controlling water 0.3
movement that ultimately contributes to 0.5 *
R . streamflow is very important 01
0.0
: vi5kmy Y T o, G Channel Fen Inlet Rich Fen Inlet Moderate Fen 2 Hangingstone
/ \ | TR S G AR R e S :Vlaps (f:reateEdS F?Iprug,G 52024leUJ:ngif?r Attema using QGIS Software V3.22.12 and Moderate Fen 1 Channel Fen Outlet Rich Fen Outlet Horse Creek
;v : TN e W s Y ayers from y ,an ydrology
Central Research Goal: Understand freshwater | - | o
" - headwat N d the | + Stony Mountain Headwater Catchment Observatory * Runoft generation highly variable, both among catchments and with time
generation in headwater systems an € Importance SMHCO consists of 6 headwater (0.5-9 km?) and 3 meso-scale (125-200 km?) _Headwat fratioc 0.9 t0 0.1: A . 0.32 g . . h
: : : . . cadwater runott ratio. U.7 10 U. 1, Average. u. Runoff ratio is the proportion of
for down—gradlent ecosystems and reglona\ rivers catchments on the Stony Mountain Boreal upland landform in Alberta, Canada. Meso.Scal 0361001 A 0.21 rainfall that is produced as runoff
—Meso-Scale runoft ratio: O. o 0.1; Average: 0.
N / Each headwater catchment has a central wetland flanked by forested uplands. ’ J N y
MOre PreC|p|tat|On! RunO'H: 65 rainfall — runoft events analysed using HydRun (Matlab) RUI’]O'H: Va r|ab|‘|ty aﬂd Water Tab‘e
180 ‘ ‘ —Year-to-year variability among catchments highlights . Moderate Fen 1 - o Extreme Rich Fen o
160 = YMM Normals ANAIYSIS  importance of antecedent conditions on runoff generation SO A L A LA 1L I I AR . B A L
140 = YMM 2018 £ B2 g2 | B
120 SMHCO 2018 0.75 0.75 wel =
= 100 = YMM 2019 - - e — - ————  ——.
a-_/ 80 SMHCO 2019 a2 F 742 :632_ Forest (west) - :632 - S e -
60 0 37405 = — B @ e31r  Wetland — ; §631’ M ’
o 0.50 < 0.50 = 7331 Forest — | =l = 630 } orest eM‘ = 630} e VROV
40 EH ”0.06 % EY%" Wetland - « Eue-' — - Eezg- i oo « EGEM
20 7 0 0 % 734 734 628 628 .
0 % ;ﬁ £ ﬁ B ﬁ 80: ®) B m; 10, Outlet | ,o, Outlet | 1:, Inlet | ’Z, Inlet |
Jun JUI Aug Sep OCt 03: 0.25 o > 0.25 3 :. 3 Z |rL ° - 0.6 € 6t T 6} - 0:6
. . . . 02018 2 — o 2018 § ol |ldu| 5 at l‘ & o4 5 4t S’ 4t %104
* Average 2019 rainfall was similar; 2018 was 30% (~60 mm) higher on 22015 R = 2019 RN N B Y\ e . N
SMHCQO than YMM station over the same period 000 - - - - - 0.00 - " - - - | s " [prmareroas]., i ouet | “ outr |
. ge. ‘ge = {08 ’ge~ "ge I| ¢ < Jos
—Dependent on nature of rainfall % Wetland % Wetland i A ||'|, o = S ,]1 o
L N\ A (DTS 1" S iy (A A . el ol o ]
éﬁggégmmm 1:: ’ ' Hangir;gstone 1:: Hangif;gstone 08 1:: ' Horé;aCreek_ ‘Z ' Horé'eCreek o
. : m Drainag% Elevation Elevation Wetlanod Downstream B tiful Treatv 8 Land T ;gg j : EEE j g Zj ;%: j . g j g zj
Stte Name Area (km?) Range (masl) Change (m) Cover (%)  Catchment e s . WA o {2 \N_N'P\‘\%-»‘_-_“__..\_ P ! .\,"{T.\‘\"’Q\. - 2;:_,95\---,,_4‘\}\’7-\_?.,_‘-a :
PAUCH TOER ,"’h; " T\ Headwater Catchments e O e T W - e ™" dn e S P G g S PO
‘ r; @ i i -y :~\ v s Poor Fen 0.42 739 - 768 29 12.4 Milton’s Creek .
y _) - MM A RN P o5 a0 PP —— » Catchment runoff response related to forestland-wetland connections
e o Channel Fen Inlet 7.26 719 - 760 41 48.9 Channel Fen
__Outie —Strong runoff responses observed when forests and wetlands connect
Channel Fen Outlet 8.88 713 - 765 52 40.6 a”%&%ﬁ one
Moderate Fen #2 368 699 - 744 45 47.2 Hangingstone . _
. e Acknowledgements: This research was supported by funding from the /L
Extreme Rich Fen Inlet 5.99 671 - 690 19 61.6 Outlet Canada Research Chairs and NSERC Discovery and Engage programs, AU’s earn more
Read abO Ut the Extrorme Rich Fen Ouflet 6.41 550 - 671 Y 67.0 Horse Creek Academic Research Fund and Canada Foundation for Innovation. abOUt the AU
innovative deployment Bl SR S onk o TN el [ongiititie Tnigenous NSERC (i iCarier Hamnch Ponsonty, Locey Robers T Hydrology
of a ‘Low Power Wide North Star 12212 650-725 75 635  HorseCreek {4 Peoples g'tr;;'gjeﬁlggt%'gagggzy gfgg?tg% e, vie honour CRSNG Tioimletdh, ol s sl Ausdin 7elae Rocanrch
I Horse Creek 167.31 555 - 705 150 59.7 Athabasca River . and give thanks to them. Canoda Fossarah  Ghaires de rechorahe Scott Ketcheson
Area Sensor Network Hangingstone 197.41 495 - 770 275 42.2 Clearwater River : | INN@VATION.CA o el cenecs Canada Research Chair

at SMHCO here:

FOR INNOVATION POURLINNOVATION sketcheson@athabascau.ca; @SJ_Ketches

\:ANADA FOUNDATION ‘ FONDATION CANADIENNE Canadléi in Hydrological Sustainability/ \G ro U p!
on




