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Integrated Climate and Hydrology Modelling

catchment scale coupling of a regional climate model and a hydrological model
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Coupled /Z uncoupled

Simultaneous simulation — fully dynamic 2-way data exchange

Feedback

Regional climate model (HIRHAM) | Land surface model (SWET) | Hydrology model (MIKE SHE)

Processes
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HIRHAM — setup study - domains

i

1. Find the optimal HIRHAM domain characteristics for the coupled setup
2. No definite rules on domain size, location and resolution

40°W

50°E

Specifications

*  DMI-HIRHAM (5)

*  ERA-Interim

* 1 Jan 2008 — 30 Apr 2010

Assessment
* Seasonal precip. and temp.
* E-OBS and DMI observation data

50 %

Model run Resolution (km) Domain size (km - lon x |Number of cells
lat)
SIM1 5.5 1400x1400 252
SIM2 11 1350x1350 122
SIM3 11 2800x2800 252
SIM4 5.5 1400x1400 252
SIM5 5.5 2000x2000 362
SIM6 11 4000x4000 362
SIM7 11 4000x2800 362
SIM8 12 5500x5200 452x432
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HIRHAM — setup study — Error/significance DTU
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Fig. 10 The significance levels of the bootstrap test. Upper row with random resampling in moving blocks, lower row with random resampling
all over Denmark

Best domain: 11 km resolution
and 4000x2800 km size

Larsen, M. A. D., Thejll, P., Christensen, J. H., Refsgaard,
J. C., and Jensen, K. H. (2013). On the role of domain size
and resolution in the simulations with the HIRHAM region
climate model, Clim. Dynam., 40, 2903—-2918,
do0i:10.1007/s00382-012-1513-y.
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MIKE SHE/SWET — setup study

Calibrate MIKE SHE including SWET land surface model component
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Specifications
* MIKE SHE (2011)
* 500 m resolution

* Calibrated against observation data
* Calibration: 1 Oct 2009 — 30 Sep 2010
* Validation: 1 May 2011 — 30 Apr 2012

Assessment
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* Energy fluxes (LE, H and G)
* Discharge (water balance)

* Spinup sensitivity
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Coupled study DTU
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Coupled study

MIKE SHE catchment

asanipe
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Discharge stations
Domain | Criteria No. cells
Dom1 100% 9

e Dom2 + 50-100% overlap | 23
Dom3 + 0-50% overlap 30
Dom4 + Eastern cells 42
Dom5 Eastern cells alone |4
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% Coupled simulations

%8 min Trendline for coupled simulations
----- Duration of uncoupled HIRHAM
g2 Computation time
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Data exchange rate (min)
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« Data transfer interval

i

« Coupled/Uncoupled performance
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Evapotranspiration/data

source/Zresolution
| mm/day
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« Effect of coupling
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More extreme periods + long simulation

mm/month

—— Observations 1961-90 mean
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Model performance - precipitation
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More extreme periods — precipitation
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Location /7 moisture regime

Recycling (p) L = 1000 km
NCEP Reanalysis Annual Mean 1979-1995 (%)
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New study — Italian catchment
Crati River catchment (1300 km?)

Thank you
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Spin-up
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Perturbation — variability - precipitation

mm OBS
—DTl 12
=—DTI 15 |24
—DTI 24
—DTI 30
—DTI 48
~—DTI 60
—DTI 90
~DTI 120

DTI 12
OBS
Mean

Span

960

926 |

1048
170

Tl simulations

952
917
1032

138

953 935
918 894
1028 993

126 108 | g

um OBS
=—HUV 1
—HUV 2
~—HUV 3
~HUV 4
HUV 5
HUV 6
HUV 7
HUV 8

P
Y
!

Mean
Span

Z

871|
99 | 4

HUV simulations

867
83 | 4

1000

881
76

mmOBS
V]
=-—CV2
—CV3
~—CV4
~—CV5
==CV 6
—CV7

Ccvs

y, Mean
Span

Dom1_

1070
134 | 4

CV simulations
y

JE# Dom2

y 1052

111 |

&

Dom3-

1046
102 | 4#

18 DTU Management Engineering, Technical University of Denmark

=
—]
=

i

Coupled (12-120 min)
Mean: 1004 mm
Span: 132 mm

Uncoupled (perturbed):
Mean: 892 mm

Span: 83 mm

Coupled (60 min, perturbed):
Mean: 1027 mm
Span: 96 mm



