
 

Table S1. Water balance and constitutive equations used in FLEX model 

Reservoirs Water balance equations Constructive equations 

Snow 
𝑑𝑆𝑠𝑛

𝑑𝑡
= 𝑃𝑠 − 𝑀                             (1) 

𝑃𝑠 =  {
𝑃;       𝑇 < 𝑇𝑡

0;       𝑇 ≥ 𝑇𝑡
                                            (2) 

𝑀 =  {
0,                                              𝑇 < 𝑇𝑡

min (𝐹𝑑𝑑  (𝑇 − 𝑇𝑡),
𝑆𝑠𝑛

𝑑𝑡
) ,      𝑇 ≥ 𝑇𝑡   

       (3) 

Interception 
 

𝑑𝑆𝑖

𝑑𝑡
= 𝑃𝑟 + 𝑀 − 𝑃𝑒 − 𝐸𝑖              (4) 

𝑃𝑟 =  {
0;       𝑇 < 𝑇𝑡

𝑃;       𝑇 ≥ 𝑇𝑡
                                             (5) 

𝑃𝑒 = max (0,
𝑆𝑖−𝐼𝑚𝑎𝑥

𝑑𝑡
)                                          (6) 

𝐸𝑖 = max (𝐸𝑃 ,
𝑆𝑖−𝑃𝑒

𝑑𝑡
)                                           (7) 

Unsaturated reservoir 
𝑑𝑆𝑢

𝑑𝑡
= 𝑃𝑒(1 − 𝐶𝑟) − 𝑅𝑠 − 𝐸𝑇       (8) 

𝐶𝑟 = 1 − (1 −  
𝑆𝑢

𝑆𝑢,𝑚𝑎𝑥(1+𝛽)
)

𝛽

                             (9) 

𝑅𝑠 = min (𝑃𝑚𝑎𝑥  (
𝑆𝑢

𝑆𝑢,𝑚𝑎𝑥
) ,

𝑆𝑢

𝑑𝑡
)                          (10) 

𝐸𝑇 = min ((𝐸0 − 𝐸𝑖) min (
𝑆𝑢

𝑆𝑢,𝑚𝑎𝑥𝐶𝑒
 , 1) ,

𝑆𝑢

𝑑𝑡
)    (11) 

𝑅𝑓 = 𝑃𝑒𝐶𝑟                                                          (12) 

Fast reservoir 
𝑑𝑆𝑓

𝑑𝑡
= 𝑅𝑓 − 𝑄𝑓                          (13) 𝑄𝑓 = 𝑆𝑓𝐾𝑓                                                         (14) 

Slow reservoir 
𝑑𝑆𝑠

𝑑𝑡
= 𝑅𝑠 − 𝑄𝑠                           (15) 

𝑄𝑠 = 𝑆𝑠𝐾𝑠                                                          (16) 

𝑄 = (1 − 𝐾𝐿)(𝑄𝑓 + 𝑄𝑠)                                   (17) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S1. Precipitation and streamflow in UARBU (ID4), UARBD (ID5) and LARB (ID6). The purple bars show the modelled 

snowfall PS [mm d-1], the dark blue bars the modelled snowmelt M [mm d-1] and the light blue bars the modelled rainfall PR [mm 

d-1]. The dashed black lines indicate the observed runoff and the shaded areas the uncertainty ranges of modelled runoff during 

calibration, validation and prediction periods.  

 


