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Text S1. The rule curve of each reservoir is defined as a piece-wise linear function based

on four parameters: the minimum and maximum water levels that a reservoir should reach

within a year (H1 and H2) and the time at which the two levels should be reached (T1

and T2). As illustrated in Figure S1, there are three water levels that divide the storage

into four zones. These levels are the dead water (or minimum elevation) level, the target

water level, and the full (or maximum elevation) level. H1 and H2 cannot exceed the dead

and critical water levels (Hmin and Hmax), respectively. The release dynamics when the

reservoir water levels are in Zones 1, 2, and 3 are defined by Eq. 1.
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Rd =



0 if Sd ≤ Hmin (Zone 1)

0 if Hmin ≤ Sd ≤ Sts,dmodT

and Sd−1 +Qd ≤ Sts,dmodT

(Zone 2, case 1)
Sts,tmodT

− (Sd−1 +Qd) if Hmin ≤ Sd ≤ Sts,dmodT

and Sd−1 +Qd > Sts,dmodT

(Zone 2, case 2)
(Sd−1 +Qd)− Sts,dmodT

if Sts,dmodT
≤ Sd ≤ Scap

and Sd−1 +Qd −Rmax ≤ Sts,dmodT

(Zone 3, case 1)
Rmax if Sts,dmodT

≤ Sd ≤ Scap

and Sd−1 +Qd −Rmax > Sts,dmodT

(Zone 3, case 2)

(1)

where Sts,dmodT
is the target storage at time tmodT (in our study, we use a period T of 365

days).

If the water level falls below the dead water level (Zone 1), the turbines are not operated.

If the level is between the dead water and target level (Zone 2), the model first uses the

information on the incoming daily inflow to solve a mass balance equation, in which the

discharge from the dam is kept at zero. The aim is to understand whether the water level

is expected to go beyond the target at the end of the day. If that is the case, the model

discharges through the turbines the amount of water needed to keep the level close to the

target. Otherwise, the turbines are not activated. In Zone 3 (between the target and full

level), the turbines are used at their maximum capacity, until the water reaches the target

level. In Zone 4 (i.e., level above the maximum elevation), both turbines and spillways

are used.
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Figure S1. Rule curve.

.
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Figure S2. The average streamflow forecast skill of each ensemble member, measured in terms

of (a) NSE, (b) r and (c) SMAPE. The six subgrids within each panel represent the six reservoirs

in our case study. The range of the forecast metrics can be seen in the colorbar on the right

of each panel. As seen in panel (a), NSE can go as low as -20000, amplifying the errors when

we do a weighted aggregation. In panel (b), r is bounded by -1 and 1, subjecting them to the

possibility of being cancelled out during aggregation. In panel (c), SMAPE ranges between 0

and 1, avoiding the two problems highlighted above.July 12, 2023, 4:04am
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Figure S3. Monthly variability in Cambodia’s generation mix under different forecast scenar-

ios. All variables are spatially aggregated for the entire system. Within each panel, the results

from three forecast scenarios (perfect, climatology forecast, and the forecast ensemble mean) are

compared to the benchmark (no forecast).
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Figure S4. Daily reservoir inflow. Each gray line represents one year between 2000 and 2018.

The profile for 2007 is highlighted in green.
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