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Introduction

The auxiliary material includes one auxiliary figure (Figure S1) and two auxiliary tables (Table

S1 and Table S2).

Figure S1 Surface area and spillway elevation for Advancetown Lake. The black dash lines refer

to the spillway elevations after dam upgrades.

Table S1 Climate change scenarios and lake’s hydrodynamics responding to warming air
temperature (T), climate change and upstream catchment hydrological variations (CC), and an
increase of 50% in water withdrawal from CC condition by two future periods of ‘2050s’ (2040
— 2069) and ‘2080s’ (2070 — 2099) under emission scenarios of RCP4.5 and RCP8.5,

respectively.

Table S2 Projected changes in air temperature (Ta), rainfall (PCP), and streamflow (Q), loads
of sediment (SS) and nutrient (TN: total nitrogen, TP: total phosphorus) from Upper Nerang
River catchment under climate change conditions of RCP4.5 (R45 & R48) and RCP8.5 (R85 &
R88) during two future periods of 2050s and 2080s simulated with the SWAT hydrological

model (under review). The green to yellow colour bar refers to a change range of 0 — 5 °C in



Ta while the pink to blue colour bar presents a relative change range from -70% to 70% in
rainfall and catchment hydrological outputs under future climate change.
Figure S1 Distribution of thermal stratification periods under baseline conditions and different

future scenarios regarding warming temperatures, climate change, and increasing water
demand over the baseline period from July 2011 to July 2019.

Figure S2 Distribution of thermal stratification periods under baseline conditions and different
future scenarios regarding warming temperatures, climate change, and increasing water

demand over the baseline period from July 2011 to July 2019.
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Figure S1 Surface area and spillway elevation for Advancetown Lake. The black dash lines refer to the
spillway elevations after dam upgrades.

Table S1 Climate change scenarios and lake’s hydrodynamics responding to warming air temperature
(T), climate change and upstream catchment hydrological variations (CC), and an increase of 50% in
water withdrawal from CC condition by two future periods of ‘2050s’ (2040 — 2069) and ‘2080s’ (2070
—2099) under emission scenarios of RCP4.5 and RCP8.5, respectively.

Lake scenario

Climate change scenario

T cc CE
R45: RCP4.5 + 2050s R45-T  R45-CC  R45-CE
R48: RCP4.5 + 2080s R48-T  R48-CC  R48-CE
R85: RCP8.5 + 2050s R85-T  R85-CC  R85-CE

R88: RCP8.5 + 2080s R88-T R88-CC R88-CE




Table S2 Projected changes in air temperature (T,), rainfall (PCP), and streamflow (Q), loads of sediment (SS) and nutrient (TN: total nitrogen, TP: total phosphorus) from
Upper Nerang River catchment under climate change conditions of RCP4.5 (R45 & R48) and RCP8.5 (R85 & R88) during two future periods of 2050s and 2080s simulated
with the SWAT hydrological model (under review). The green to yellow colour bar refers to a change range of 0 -5 °C in T, while the pink to blue colour bar presents a
relative change range from -70% to 70% in rainfall and catchment hydrological outputs under future climate change.

Variable Scenario  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual
T4 (°C) R45 1.3 1.4 1.3 1.2 1.3 1.3 1.5 1.4 1.4 1.4 1.4 1.3 1.4
R48 1.7 1.8 1.7 1.7 1.9 1.9 21 2.0 2.1 1.9 1.9 1.7 1.9
R85 2.0 2.0 1.8 1.9 1.9 2.0 21 1.9 21 21 2.2 2.2 2.0
R88 3.8 3.8 3.7 3.7 3.8 3.8 3.9 3.8 3.8 4.0 4.2 4.0 3.9
PCP (%) R45 6.8 21.5 12.5 2.0 -13.6 -103 -100 -83 -6.7 6.2 7.3 2.7 5.3
R48 10.3 -2.1 4.6 3.9 -53 -146 -39 -145 -11.7 -14 6.4 5.0 1.4
R85 16.8 2.7 -6.1 6.7 -154  -1.7 -5.1 0.4 -5.7 -123 -10.7 0.2 0.7
R88 11.6 1.4 4.2 5.8 -5.6 7.8 -11.7 -105 90 -199 -6.6 -0.7 1.8
Q (%) R45 0.3 30.1 24.6 25.7 1.4 -10.8 -13.3 -12.2 -124  -05 5.9 -2.9 11.7
R48 4.6 -6.2 5.0 12.6 3.0 -19.5 -173 -219 -23.0 -157 -21 -3.2 -8.7
R85 10.4 0.9 -12.7 3.6 -9.9 -52 -120 -91 -133 -31.8 -31.1 -199 -3.9
R88 -0.7 -6.0 1.4 10.5 0.6 9.1 96 -148 -16.8 | -443 -315 -221 -3.9
SS (%) R45 -24.7 115 6.2 229 -351 -336 -300 -496 -411 -179 -11.5 -15.0 -1.9
R48 -20.3 -309 -13.1 9.6 -29.2 -452 -30.0 -581 -541 -346 -206 -155 -28.8
R85 -91 -205 -326 -1.8 -39.5 -262 -230 -40.1 -386 -546 -547 -365 -19.3
R88 -16.6  -279 -159 7.7 -300 -88 -240 -51.8 -46.8 -66.6 -55.7 -323 -19.3
TN (%) R45 -6.2 136 -11.6 157 -26.6 -241 -386 -33.1 -38.1 -17.7 0.2 -8.2 -8.7
R48 -0.1  -204 -25.6 6.3 -189 -30.7 -389 -420 -478 -30.7 -4.6 -5.9 -25.2
R85 8.0 -144 -393 -05 -320 -160 -352 -187 -36.2 -444 -351 -209 -216
R88 -3.2 -193 -284 5.6 -195 -06 -359 -355 422 -545 -333 -23.1 -216
TP (%) R45 -5.7 18.3 6.2 155 -286 -276 -388 -364 -419 -150 -19 -11.2 -2.7
R48 0.5 -19.0 93 6.4 -200 -33.7 -386 -450 -51.1 -287 -6.5 -8.8 -21.1
R85 8.9 -127 -265 -07 -334 -196 -351 -225 -401 -423 -364 -233 -15.7
R88 -23 -17.1  -125 5.7 -201 42 -36.0 -388 -457 -52.7 -346 -255 -15.7
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Figure S2 Distribution of thermal stratification periods under baseline conditions and different future scenarios
regarding warming temperatures, climate change, and increasing water demand over the baseline period from
July 2011 to July 2019.



