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‘ The UTHBAL model

‘ HydroPSO algorithm
‘ The R-UTHBAL model
‘ Portaikos river watershed
‘ Application and Results

7% International Electronic Conference on Water Sciences

\\
M




\\J

a, E.

UTHBAL MODEL

Flow Diagram

PT

Cw R, Ep

7% International Electronic Conference on Water Sciences

Department of Civil Engineering
University of Thessaly

=
N

M




=

N

Department of Civil Engineering
University of Thessaly

UTHBAL MODEL

Redesign of model structure
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The R-UTHBAL MODEL

The R workflow environment with hydroPSO algorithm
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APPLICATION OF THE METHODOLOGY

Portaikos river watershed, Thessaly, Greece
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INPUT DATASETS

Hydrologic Period: Oct 1960 - Sep 1993

Monthly precipitation at Pili Basin, [mm/month]

Aug
Jul |
Jun | ||
May .
Apr
Mar . .
Feb | Dl |
Jan . . .
) o ') o 0 o
- - ~ o ®
Monthly Boxplot at Pili Basin Monthly Histogram at Pili Basin
o]
(=3
. o
- P
T T T T ]
LT “ 3
s 2=l :
1 1
e E e —— g
T T T T T T T T T T T T o r T T T T T 1
Okt Aex DB Amp louv Avy 0 100 200 300 400 500 600
months Q [mm/month]
Annual Boxplot at Pili Basin Annual Histogram at Pili Basin
—_— <
! <
B @
H =]
&3
<
1
| S — I —
[
o

T T T T 1
0 500 1000 1500 2000 2500
Q [mmiyear]

(]
AV

Sep
Aug

Jul
Jun
May
Apr
Mar
Feb

Nov
Oct
Sep
Aug
Jul
Jun
May
Apr
Mar
Feb
Jan

7% International Electronic Conference on Water Sciences

Monthly Temperature at Pili Basin, [°C/month]
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Sensitivity Analysis Results

Model parameter range values, sensitivity analysis results and optimised model parameters

using the R-UTHBAL model and hydroPSO algorithm
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Normalised
. Ranking . Optimised Value Optimised Value
Parameter Min Value Max Value Number Relative 1960-1977 1977-1993
Importance (%)

C, 0 12 6 09.96 80.244 166.2
CN 30 100 5 14.47 60.300 172.9
K 0 1 4 17.16 24.810 177.3
o =aAET 0 1 3 18.70 93.055 200.0
8 = CONMR 0 1 2 19.66 7.979 125.9
y = CONGROUND 0 1 1 20.02 192.678 232.9
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Y R-UTHBAL MODEL APPLICATION
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Validation Results:
Monthly and annual graphs using several performance indices for
validation period Oct 1977 — Sep 1993
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R-UTHBAL MODEL RESULTS

Model Parameter Results: Calibration Period

UTHBAL: Pili Basin

[ ]
= [ I
-1 = - W
-
o o |
® 7 7 ]
o R .
- - = B - UTHBAL: Pili Basin
o (3] o =
§ 81 § - 5 o
5 o =] 5 2 . | A 1
o T o o ™ ~ P -
7] 1 o 2 o N S NG NS
=4 [ = = = =
o L S 8 g - ]
= 4 - ™~ w w W
= O w | O o | 0 v |
o ¥ o ¥ o . ¥ o
2 - 8 - S 1 - : -
- o | o | o |
= T T T T T S T T T T T T T T o 5 T T T T T
o - o - o 2 4 B 8 10 30 50 70 90 00 02 04 06 08 10
| I  m | N S E— E— —
30 &0 70 90 00 04 08 Cm CN K
CN K
.
o oS o S
— (=] (=] o
o~ o~ - o~ 4
o o o @
g | 2 | S ¥ ¥ =] ¥ o
=5 @ = i i J
© -t . M7 : m7
=] -2 -3 8_ o T T T T T e T T T T T T e T T T T T T
g S E o E @ 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
[T [ g 7 v o aAET CONMR CONGROUND
= = 3 8 ]
[= o o
o o o o
P =4 _ O
T | TR L g
o &
= [ ]
] L—- ) _4J
Lo = — Lo
1 1T 1T T 1 T 1 1T 1T 1 1T 1T 1T T 1
0.0 04 0.8 0.0 04 08 0.0 04 08
aAET CONMR CONGROUND

7% International Electronic Conference on Water Sciences

M




3\ Department of Civil Engineering

University of Thessaly
R-UTHBAL MODEL RESULTS

\&
NTvss3
1vss

Model Parameter Results: Calibration Period
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Observed and
simulated
streamflows
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R-UTHBAL MODEL RESULTS

Uncertainty Analysis Results: Validation Period
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R-UTHBAL MODEL RESULTS

Flow duration curves UTHBAL model: Pili Basin
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