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Introduction

. Variations in hydrological
Concerns over the impact of o .
’& . processes affecting
environmental change on :
[ 4 | > agriculture, land, and water
the boreal ecosystem.

resources.

(Brandt et al., 2013; Shrestha et al., 2017; Wells et al., 2020).



Climate Change impacts on hydrological processes leading to water excess or
scarcity. Significant challenges to sustainable management in Western
Newfoundland.




Humber River

 The Humber River is approximately 153
kilometres long; it flows through the long-range
mountains, southeast then southwest, through Deer
Lake, to the Bay of Island at Corner Brook. It begins
near the town of Hampden. Taylor's Brook, Aidies
Stream and Dead Water Brook run into the upper
Humber. The Humber is one of Newfoundland's
longest rivers.

e James Cook first charted the Humber in the
summer of 1767. It was named for its English
counterpart the Humber (estuary).

* The Humber is rich in Atlantic Salmon and was
from the 1800s used as a waterway for European
trappers and loggers. It is one of the world's best
recreational salmon fishing rivers.
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Objective

* Evaluate the projected changes in
streamflow within the Upper Humber
River Watershed.
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Gros Morne National Park before reaching the Bay of Islands in Corner Brook.
Total basin area of 7860 km?, making it the second-largest river basin on the island
(ECC, 2023)
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SWAT Model

-Upper Huber River Watershed
Sub Basin 30
Bonaoe B HRU 251
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Model calibration and Performance
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Statistical analysis of model performance

1984-2010 0.79 6.9 0.79
2011- 2022 0.81 7.9 0.78




Calibration Parameters
with Fitted Values

Parameters Ranks for the
Upper Humber River
Watershed Model

Parameter Description Type | Initial range | Fitted Rank
value
r_CN2.mgt SCS runoff curve number R -0.2-0.2 0.0996 1
v_CH_K2.rte Effective hydraulic conductivity in main 5.0-130.0 63.625 2
channel alluvium(mm/h)
v_TLAPS.sub Temperature lapse rate \Y/ -10-10 9.860 3
v_ESCO.hru Soil evaporation compensation factor \Y/ 0-1 0.913 4
v_EPCO.hru Plant uptake compensation factor \/ 0-1 0.899 5
v_SURLAG.bsn Surface runoff lag time V 0.05-24 3.427 6
r SOL_AWC.sol Available water capacity of the soil layer R -0.2-0.4 -0.089 7
v_SFTMP.bsn Snowfall temperature \Y -5.0-5.0 4.670 8
v_GWQMN.gw Treshold depth of water in the shallow \Y 0-5000 715 9
aquifer required for return flow to occur
(mm)
v_GW_REVAP.gw Groundwater "revap" coefficient \/ 0.0-0.2 0.081 10
r_ SOL_BD.sol Moist bulk density -0.5-0.6 -0.179 11
r SOL_K.sol Saturated hydraulic conductivity(mm/h) -0.8-0.8 0.738 12
GW_DELAY.gw Groundwater delay (days) V 0-500 305 13
v_CH_NZ2.rte Manning's "n" value for the main \Y/ 0.0-0.3 0.234 14
channel
v_ALPHA BF.gw Baseflow alpha factor (days) \/ 0-1 0.111 15




Yearly Average Temperature
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This graph was produced from an ensemble of 19 different climate models that have been
developed by research groups from around the world and then run for 3 different
scenarios represented by the shaded areas (green : RCP 2.6; blue : RCP 4.5; red: RCP 8.5).

(climatedata.ca)
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Average Yearly Precipitation
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Simulated Monthly flow
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The maximum values of high flows, average flow, and low flow -

RCP 8.5 are projected to be 193.3 m3/s, 111.1 m3/s, and 18.7 m3/s, respectively.

RCP 4.5, the values are estimated to be 217.6 m3/s, 120.4 m3/s, and 18.6 m3/s.

RCP 2.6, they are projected to be 214.2 m3/s, 120.4 m3/s, and 18.6 m3/s.



Conclusions

» The study estimates temperature increases of 4.2°C, precipitation increases of 8%, and a
decrease in average annual streamflow of 5% under RCP 8.5 until 2100.

« For RCP 4.5, the maximum increases in these hydro-meteorological variables are projected to
be 1°C temperature increases, 8% in precipitation, and an 11% decrease in streamflow until
2100.

« Under RCP 2.6, a decrease of 0.2°C in temperature is projected, while precipitation and average
yearly streamflow remain unchanged.

« Based on modeling results, it is expected that the Upper Humber River Watershed will
experience more frequent extreme flow events in the future due to climate change.

« The significance of examining the influence of climate change on watershed hydrology
becomes evident in light of these findings, highlighting the necessity for effective water
resource management in agriculture.

« Moreover, the study's results reveal the potential of the study area to foster improved
agricultural conditions.



Future Directions for the Agricultural Sustainability

SWAT Model

in the UHRW
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* Integrate SWAT model with social science studies.
* Economic, environment, social sustainability for overall agricultural sustainability.

(Purvis et al. 2019)
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