Wageningen L owland Runoff Simulator

Recente ontwikkelingen

Claudia Brauer, Paul Torfs, Remko Uijlenhoet
Leerstoelgroep Hydrologie en Kwantitatief Waterbeheer, Wageningen Universiteit

WALRUS-middag, 23 maart 2018

.
N
é
&
&




Precipitation
Evapotranspiration N and P

concentration

Channel Temperature

characteristics Light
(parameters)

Nutrient
concentrations

Plant biomass
Plant cover

Discharge
Water levels
Flow velocity

Catchment
characteristics
(parameters)

WAGENINGEN .
UNIVERSITY & RESEARCH MSc thesis Karst Busstra



WALRUSurban

rvious surface connected

t0 the sevrer system

-

@ piczomater
)
| == rainwoter system "W tsin gauge o tensiometers )

1o the sewer system

3
$
£
§
8
s
H
2
H
L
(4
£
£

zone

©

MSc thesis Heleen Westerveld

WAGENINGEN
UNIVERSITY & RESEARCH

IL



WALRUSurban

Ll — Qus
_ Oi — Qumod
T — P =
= = | =
g < £
E =
o 2 A

< - I —

8‘7 i TT Al ] \|‘ ‘ ” "

il — Qus NS=0.71 -
N Quea pt
T 21— P T
= Fwvi =
E = | =
g — =
[Nt ‘.‘ o

< VR TNV ‘\,

o \ PN MA S AN

< b e T T T =)

<+ | — Qu m me ” 'w NS=0.58

S| — Quu e
T o= =
-= =
=} re g
E « =
E 27 £
(o4 -9

<l " L

= T T ' T .
1996-02-20 1996—-02-21 1996-02-23 1996-02-25 1996-02-26 1996-02-28 1996-03-01

WAGENINGEN

UNIVERSITY & RESEARCH

MSc thesis Heleen Westerveld



Q[mm h™]

d [m]

o cw/2230.mm

e ¢y=18h

leg =7 x 10°mm b
cg=30h
cszlmﬂlh_l

2010-04-01 2010-07-31

2010-11-30

2011-04-01 2011-08-01 2011-12-01 2012-03-31

WAGENINGEN

UNIVERSITY & RESEARCH

MSc thesis Luc Scholten



Q[mm h™)

14 '.“'
P [mm h']

— o

dor o l ﬂ
S cphe j |I\f \ | |
_ 4 | ‘ ] M\
7 I, G A AN G AN N
= 2
=
i Q
— fos
oo fosr
Il
E ~- o
E 4 s e b,
-
=4
2010-04-01 2010-07-31 2010-11-30 2011-04-01 2011-08-01 2011-12-01

0

2012-03-31

WAGENINGEN

UNIVERSITY & RESEARCH

MSc thesis Luc Scholten



Cumulative precipitation (P) Cumulative precipitation (P)

in first peak event [mm] in second peak event [mm]
99 7%
a1
82 70
= 65 = 63
£8] £
> 48 > 57
@
21 kal 50
15 44
175 185 190 175 180 185 190
X [km]
L)
o O Range of all cells
—— Area 1 (NSE: 0.81)
_© Area 2 (NSE: 0.85)
o —— Area 3 (NSE: 0.84)
c Observed Discharge
Ex
le] o
o
o
25May 2016 31 May 6 June 12 June 18 June 24 June 30 June
WAGENINGEN MSc thesis Lisa Weijers

UNIVERSITY & RESEARCH



MSc thesis Danny Heuvelink

WAGENINGEN
UNIVERSITY & RESEARCH



Gain anticipation time [min]

150

100

50

o |
- —— eventl ---- event4
=+ event2 == eventd
~ event3 === event6
N
- \
S \
» \
z
o . ~ -
T T T
0 50 100 150
Forecasting time [min]
L
x event1ie event4 ®
* event2 A event5 : +
® event3 ¢+ event 6 [ ] * 7~L ‘: ®
. W A% X
] : Ae
® * ¢ *
G uA
o 5 e A
X e i
1w A Ao Ao
1 hour forecast 2 hour forecast 3 hour forecast
Grote Hupsel Grote Hupsel Grote Hupsel
Regge Waterleiding : Brook Regge Waterleiding Brook Regge : Waterleiding : Brook

WAGENINGEN

UNIVERSITY & RESEARCH

MSc thesis Danny Heuvelink



Probabilistic rad .

WAGENINGEN

UNIVERSITY & RESEARCH

MSc thesis Danny Heuvelink



Regge event 5 Hupsel Brook event 5

Relative rainfall error [%]

T T
0 20 40 60 80 100 120 0 20 40 60 80 100 120

Forecasting time [min] Forecasting time [min]

[=]

]
- 9
£ S
g <
° = = =
£ _— e
bt o _| —
c ®
L
3 —— event 5 deterministic
8 o | — event6 deterministic
5 © ——  maximum gain
£ —— minimum gain
© o

i

Grote Hupsel
Regge Waterleiding Brook

WAGENINGEN . .
UNIVERSITY & RESEARCH MSc thesis Danny Heuvelink



Real-time control
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Meer informatie

e WALRUS downloads, informatie en publicaties:
www.github.com/ClaudiaBrauer/WALRUS

e C.C. Brauer, A.J. Teuling, P.J.J.F. Torfs, R. Uijlenhoet (2014):
The Wageningen Lowland Runoff Simulator (WALRUS):
a lumped rainfall-runoff model for catchments with shallow groundwater,
Geosci. Model Dev., 7, 2313-2332

e C.C. Brauer, P.J.J.F. Torfs, A.J. Teuling, R. Uijlenhoet (2014):
The Wageningen Lowland Runoff Simulator (WALRUS):
application to the Hupsel Brook catchment and Cabauw polder,
Hydrol. Earth Syst. Sci., 18, 4007-4028

e C.C. Brauer, A. Overeem, H. Leijnse, R. Uijlenhoet (2016):
The effect of differences between rainfall measurement techniques
on groundwater and discharge simulations in a lowland catchment,
Hydrol. Process., 30, 3885-3900

e C.C. Brauer (2014): PhD thesis,
Modelling rainfall-runoff processes in lowland catchments
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