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(a) (b) (c) 

Figure S1. Seasonal variation of daily flow statistics (peaky lines) and their corresponding 

periodic functions (smooth lines) at all HS estimated for the three periods: (a) mean, (b) stand-

ard deviation, and (c) coefficient of skewness.   
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(a) (b) (c) 

Figure S1-cont’d. Seasonal variation of daily flow statistics (peaky lines) and their corre-

sponding periodic functions (smooth lines) at all HS estimated for the three periods: (a) mean, 

(b) standard deviation, and (c) coefficient of skewness.   
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(a) (b) (c) 

Figure S1-cont’d. Seasonal variation of daily flow statistics (peaky lines) and their corre-

sponding periodic functions (smooth lines) at all HS estimated for the three periods: (a) mean, 

(b) standard deviation, and (c) coefficient of skewness.   
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(a) (b) (c) 

Figure S1-cont’d. Seasonal variation of daily flow statistics (peaky lines) and their corre-

sponding periodic functions (smooth lines) at all HS estimated for the three periods: (a) mean, 

(b) standard deviation, and (c) coefficient of skewness.   

 

   

   

(a) (b) (c) 

Figure S2. Seasonal variation of log-transformed daily flow statistics (peaky lines) and their 

corresponding periodic functions (smooth lines) at all HS estimated for the three periods: (a) 

mean, (b) standard deviation, and (c) coefficient of skewness.   
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(a) (b) (c) 

Figure S2-cont’d. Seasonal variation of log-transformed daily flow statistics (peaky lines) and 

their corresponding periodic functions (smooth lines) at all HS estimated for the three peri-

ods: (a) mean, (b) standard deviation, and (c) coefficient of skewness.   
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(a) (b) (c) 

Figure S2-cont’d. Seasonal variation of log-transformed daily flow statistics (peaky lines) and 

their corresponding periodic functions (smooth lines) at all HS estimated for the three peri-

ods: (a) mean, (b) standard deviation, and (c) coefficient of skewness.   

0

0.5

1

1.5

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Period 1961-1990
Period 1991-2020
Period 1961-2020

HS No. 6

τ

���

0

0.1

0.2

0.3

0.4

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

HS No. 6

τ

���

-2

-1

0

1

2

3

4

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

HS No. 6

τ

���,�

0

0.5

1

1.5

2

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Period 1961-1990
Period 1991-2020
Period 1961-2020

HS No. 7

τ

���

0

0.1

0.2

0.3

0.4

0.5

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

HS No. 7

τ

���

-2

-1

0

1

2

3

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

HS No. 7

τ

���,�

1

1.5

2

2.5

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Period 1961-1990
Period 1991-2020
Period 1961-2020

HS No. 8

τ

���

0

0.1

0.2

0.3

0.4

0.5

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

HS No. 8

τ

���

-2

-1

0

1

2

3

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

HS No. 8

τ

���,�



Blagojević, B., Mihailović, V., Plavšić, J., Bogojević, A. Detecting annual and seasonal hydrological change using marginal distributions of daily flows. 

Water 2023, 15. 7 of 14 
 

 

   

   

(a) (b) (c) 

Figure S2-cont’d. Seasonal variation of log-transformed daily flow statistics (peaky lines) and 

their corresponding periodic functions (smooth lines) at all HS estimated for the three peri-

ods: (a) mean, (b) standard deviation, and (c) coefficient of skewness.   

 

   
(a) (b) (c) 

Figure S3. Periodical parameters of LPT3 marginal distribution of daily flows at all HS: (a) shape 

parameter τ,per, (b)scale parameter  τ,per, (c) location parameter  τ,per.   
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(a) (b) (c) 

Figure S3-cont’d. Periodical parameters of LPT3 marginal distribution of daily flows at all HS: 

(a) shape parameter τ,per, (b) scale parameter  τ,per, (c) location parameter  τ,per.   
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(a) (b) (c) 

Figure S3-cont’d. Periodical parameters of LPT3 marginal distribution of daily flows at all HS: 

(a) shape parameter τ,per, (b) scale parameter  τ,per, (c) location parameter  τ,per.   
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(a) (b) (c) 

Figure S3-cont’d. Periodical parameters of LPT3 marginal distribution of daily flows at all HS: 

(a) shape parameter τ,per, (b) scale parameter  τ,per, (c) location parameter  τ,per.   
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Figure S4. The diagrams of MDDF at all HS for the three periods showing the quantiles (a) 

for a full range of probabilities p(x), from 0.01 to 0.99, and (b) for low to median probabilities. 

Solid lines represent the latest 1991-2020 period, the dashed lines represent the earlier 1961-

1990 period, and the dotted lines represent the whole 1961-2020 period. 

0

1000

2000

3000

4000

5000

6000

7000

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Qp

[m3/s]

HS No. 1

τ

0

1000

2000

3000

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Qp

[m3/s]

HS No. 1

τ

0

10

20

30

40

50

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Qp

[m3/s]

HS No. 2

τ

0

1

2

3

4

5

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Qp

[m3/s]

HS No. 2

τ

0

500

1000

1500

2000

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Qp

[m3/s]
HS No. 3

τ

0

100

200

300

400

1
/O

ct

1
/N

o
v

1
/D

ec

1
/J

an

1
/F

eb

1
/M

ar

1
/A

p
r

1
/M

ay

1
/J

u
n

1
/J

u
l

1
/A

u
g

1
/S

ep

Qp

[m3/s]
HS No. 3

τ



Blagojević, B., Mihailović, V., Plavšić, J., Bogojević, A. Detecting annual and seasonal hydrological change using marginal distributions of daily flows. 

Water 2023, 15. 12 of 14 
 

 

  

  

  

(a) (b) 

  

 

Figure S4- cont’d. The diagrams of MDDF at all HS for the three periods showing the quan-

tiles (a) for a full range of probabilities p(x), from 0.01 to 0.99, and (b) for low to median prob-

abilities. Solid lines represent the latest 1991-2020 period, the dashed lines represent the earlier 

1961-1990 period, and the dotted lines represent the whole 1961-2020 period. 
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Figure S4- cont’d. The diagrams of MDDF at all HS for the three periods showing the quan-

tiles (a) for a full range of probabilities p(x), from 0.01 to 0.99, and (b) for low to median prob-

abilities. Solid lines represent the latest 1991-2020 period, the dashed lines represent the earlier 

1961-1990 period, and the dotted lines represent the whole 1961-2020 period. 
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Figure S4- cont’d. The diagrams of MDDF at all HS for the three periods showing the quan-

tiles (a) for a full range of probabilities p(x), from 0.01 to 0.99, and (b) for low to median prob-

abilities. Solid lines represent the latest 1991-2020 period, the dashed lines represent the earlier 

1961-1990 period, and the dotted lines represent the whole 1961-2020 period. 
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