
50

100

150

50

100

150

50

100

150

03/2303/1303/0302/2102/1102/01

03/2303/1303/0302/2102/1102/01

03/2303/1303/0302/2102/1102/01

Time (MM/DD) Drainage Area (km2)

M
an

ni
ng

’s 
n 

(U
ni

tle
ss

)

D
is

ch
ar

ge
 (m

3 /
s)

GNN [NSE: 0.999] Synthetic n

M
an

ni
ng

’s 
n 

(U
ni

tle
ss

)

D
is

ch
ar

ge
 (m

3 /
s)

Inverse Linear Parameter Distribution

Power-Law Parameter Distribution

D
is

ch
ar

ge
 (m

3 /
s)

Constant n=0.04 Parameter Distribution

(a) (b)

(e) (f)

(g) (h)

M
an

ni
ng

’s 
n 

(U
ni

tle
ss

)Synthetic observations GNN Predicted n

GNN [NSE: 1.0]

50

100

150

1000 2000 3000 4000 5000

0.076
0.078

0.08
0.082
0.084
0.086

1000 2000 3000 4000 5000

0.03
0.04
0.05
0.06
0.07

1000 2000 3000 4000 5000
0.02

0.03

0.04

0.05

0.06

1000 2000 3000 4000 5000

0.035

0.04

0.045

03/2303/1303/0302/2102/1102/01

M
an

ni
ng

’s 
n 

(U
ni

tle
ss

)

D
is

ch
ar

ge
 (m

3 /
s)

Constant n=0.08 Parameter Distribution
(c) (d)GNN [NSE: 1.0]

GNN [NSE: 0.999]


