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The challenge SMHI

= To predict the accumulated spring flood volume (SFV; see figure below)
In two Swedish rivers (Vindelalven and Ljusnan) on 1/1, 1/3 and 1/5
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The engine SMHI

" The HBV model, well calibrated for each river
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J.‘ Tabell 1 Egenskaper for de stationer som anvants i studien.
////////////// Alv Station Area | Medel-Qur HBV

(km?2) | (m¥s)

R2 | RVE

Vindeldlven | Sorsele 6054 289 0.89 | 3.2
Vindeln® | 11846 400 091 | 1.5

Ljusnan Svegsjin | 8484 209 0.87 | -0.6

Dinje* 14743 291 0.85] 0.5

FUtlopp




The procedure SVIHI

1. Run the HBV model forced with observations during a spin-up period up
to the forecast issue date — initialised model



The procedure SMHI

2. Use an ensemble of daily precipitation (P) and temperature (T) time
series to drive the HBV model from the forecast issue date up until the
end of the spring flood period — ensemble of discharge time series
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The procedure SMHI

3. Accumulate the discharge in the spring flood 60000
period (— SFV), calculate percentiles
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The procedure SMHI

The competing drivers in step 2 (1981-2010)

« Climatology (IHMS): Pand T
during the forecast period from
all historical years

« ECMWEF: P and T from seasonal
forecasts (System 4)




ECMWF T bias (°C) - original (ORG)

« Comparison with local observations in period 1981-2010
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ECMWF P bias (%) - original (ORG)

« Comparison with local observations in period 1981-2010
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Jan Feb Mar | Apr Maj Jun Jul
Vindeldlven | 1/1 | ORG | -6.9 10.3 | 7.7 29.5 (159 | 7.3 -3.8
1/3 | ORG 1.5 32.7 | 20.8 | 7.2 -1.9

1/5 | ORG 31.8 | 18.2 | 0.6

ORG
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Distribution-Based Scaling (DBS) SMHI

« Bias correction of daily time series by distribution mapping using a Gamma
(double) distribution for precipitation and a Gaussian for temperature

« Trained on hindcasts 1981-2010, applied to the same period

« Each calendar month corrected separately
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ECMWEF T bias (°C) - corrected (DBS/COR) SMHI

« Comparison with local observations in period 1981-2010

Jan Feb Mar | Apr Ma] Jun Jul

Vindeldlven | 1/1 ORG | -0.6 -0.3 -1.1 -1.6 -1.7 -1.2 -1.0
DBS | 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/3 | ORG -1.1 |-1.5 | -1.8 | -1.4 | -1.0

DBS 0.0 0.0 0.0 0.0 0.0

1/5 ORG -0.7 -0.3 -0.6

DBS 0.0 0.0 0.0

Ljusnan i/1 |ORG|-1.2 |-0.5 |(-1.3 |-1.5 |-0.9 |-0.1 |-1.0
DBS | 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/3 ORG -1.3 -1.4 -1.1 -0.2 -0.9

DBS 0.0 0.0 0.0 0.0 0.0

1/5 | ORG 0.1 0.5 -0.5

DBS 0.0 0.0 0.0
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ECMWF P bias (%) - corrected (DBS/COR)

Jan Feb Mar | Apr Ma] Jun Jul

Vindelédlven | 1/1 | ORG | -6.9 | 10.3 | 7.7 29.5 |15.9 | 7.3 -3.8
DBS | 0.7 3.1 2.1 7.2 6.0 1.3 0.7

1/3 | ORG 1.5 32.7 |20.8 | 7.2 -1.9

DBS 1.6 6.7 5.8 1.2 0.8

1/5 | ORG 31.8 | 18.2 | 0.6

DBS 5.8 0.9 0.7

Ljusnan i/1 | ORG | 4.5 10.8 | 8.4 4.4 13.9 | 1.8 4.4
DBS | 0.9 4.2 2.7 10.2 | 4.3 0.8 0.8

1/3 | ORG 8.0 13.5 | 19.0 | -0.8 | 5.7

DBS 2.7 10.5 | 4.3 0.9 0.8

1/5 | ORG 34.0 | 8.7 5.3

DBS 4.4 0.7 0.7
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Results: SFV bias (%)

Vindelalven
Sorsele Vindeln
1/1 IHMS -6.7 -5.8
ECors 3.6 2.1
ECoes 2.8 0.8
1/3 IHMS -3.9 -3.2
ECors 2.3 6.6
ECoes 1.0 -0.3
1/5 IHMS -4.1 -4.5
ECors 2.8 3.6
ECoes 0.3 0.1
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Results: Mean Absolute Error in SFV SMHI
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Ensemble evaluation SMI“

Frequency of observations falling
in different quantile intervals
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Q-ensemblespridning

1o0

£(%)
-4

25

100

75

£(%)
-4

25

100

75

£(%)
-4

25

b Vindeln 1/1

IHM S ECORG ECDES
m<25 m2550 w5075 m=75

d Vindeln 1/3

IHI 'S ECORG ECDES
W25 WM2550 m530-75 m=75

f Vindeln 1/5

IHM 'S ECORG ECDES
W<25 W2550 m30-75 m=75

17



The ”peak day” SMHI

= Besides a fixed 3-month window we used a moving 1-month window to
define maximum total volume and the "peak day”
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Peak day
forecasts
in Vindeln
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So, how about that other river?

Vindelélven
(unregulated)

R
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Ljusnan \,2\\3
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SFV bias Ljusnan
Svegsjin Ddnje
1/1 IHMS -5.3 -2.2
ECors 30.0 24.0
ECoes 16.0 9.1
1/3 IHMS -3.7 -7.8
ECors 22.2 -20.6
ECoes 12.1 -4.0
1/5 IHMS -2.9 -4.8
ECors 32.0 -22.8
ECoes 8.5 -5.1
SFV MAE Ljusnan
Svegsjon Dénje
1/1 IHMS 15.0 20.7
ECors 33.0 31.2
ECoes 22.9 25.3
1/3 IHMS 15.5 16.1
ECors 25.9 22.0
ECoes 20.4 14.3
1/5 IHMS 19.8 10.9
ECors 35.6 22.8
ECoes 23.5 10.6
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Why no improvement in

Less accurate P bias-correction?

= Complex regulation?

Mixture of rain and snow?

Ljusnan?
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Conclusion: a draw SM|'||

= No one gets the belt but the fight must continue...

Thanks for Your attention!

jomas.oLssow@smm.se
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