Satellite snow in flood forecasting
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Hydrological forecasts in Finnish Environment
Institute (SYKE)

e Modelling and Forecasting (WSFS)

o Watershed simulations and forecasts
» Water levels and discharges

 Areal precipitation, runoff, snow, evaporation, soil moisture,
groundwater, lake and river ice

o Warning system
* Flood warnings by email, SMS, on www-pages
* Snow loads on roofs
» Aerial precipitation based on weather radars

o Water quality modelling
* Nutrient load simulations and forecasts (P, N, C, sediments)

o Climate change studies
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Watershed simulation and forecasting system
(WSFS)

A conceptual hydrological model for runoft
simulations

Includes models for: precipitation, snow, soll
moisture, subsurface and ground water

Simulates

"  Water levels and discharges in 1300 points
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"  Water balance in 6200 drainage basins
=  covers 390 000 km? and 2400 lakes (>1 km?)

Separate model version for water quality
simulation (VEMALA)

"  Total phosphorus, total nitrogen, suspended solids, organic
carbon (TOC)

=  Diffuse loading (fields and other land area)

"  Point load, settlements, fallout

"  Simulates transport in rivers and lakes

= 58000 lakes (>1 ha), 1 100 000 fields (2 400 000 hectars)
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Based on

conceptual HBV-model

" |nput variables

Temperature
Precipitation

(Potential evaporation)
(Wind speed)
(Relative humidity)
(Radiation/cloudiness)

"  Sub-models

Precipitation

Snow

Soil moisture

Subsurface and ground water
Surface water temperature
Lake and river ice

EVAPORATION

DAILY INPUTS:

- Precipitation

- Temperature
(Potential evaporation)
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Forecasts provide predictions on hydrological
phenomena for the needs of
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CryoLand products in WSFS

Lumen vesiarwa Snow water ecuiv mm

Lumen peittama ala Show cover area %

Snow products in
operational hydrological
forecasts

o Fractional Snow

o Snow Water Equivalent
Cover

200 Lumen vesiarvo, 6503220 Ounasjoki, K koko alue (7684 kme)
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Estimating show water equivalent and
fractional snow cover

e One of the most difficult e Obs not useful in melting
components to determine phase
In WSFS » Snow covered area in the
e Observation network is final stage of melting helps
neither accurate nor dense to estimate remaining
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Snow assimilation

e Simulation is updated

. e Fractional snow cover
against observed Q & W

area is not used in

© By changing assimilation. (Was tested
temperature and several years ago before
precipitation Cryo|and)
© Snow Is updated |
against SnOW ObS. 322 Lumen wesiarvo, B503220 UunaSJUkll, K koko alue (76894 kmZ) I EEEDE
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Areal Snow - Simojoki basin

e Will there be second
peak?

e FSC suggests snow has
already melted

e Model has still some show
left

Lumen peittam3 ala Snow cover area %

Vederkorkeus Hater level m

1

201

12.
12

11
11
11
11

11.
10.
10.
10.
10.

o0
S0
BO
7o
60
50
40
30
20
10

4

Moo Mm@ D MR m oS ™

2014

Lumen peittdmd ala, 6400410 Simc

koko aluye (3102 km2)

Laskettukeshiennuste

B,

=Satelliitti hauainta
Ennusct . vaihteluwils

\

5-95% yathteluuili

25-75% vaihteluudls

Ennustesn alku

\

\

P

Taukohuu

6400410 Simo MBO

Kesdhuu
June

Heindkuu
uly

L5-MMay-2014 13:26:12

Ennusteen alku
Kesh Lennuste

25 hteluwdls

5-95% Vaihteluuili

Ennust. vaihteluwils

3

ke skim. huippu
| | Tadennikiiinen_hu ippu

=Hauaittu GADDA10
Binuloitu

Vaihteluvali 1965-2013
Halaintoasena Bfindld

Havalntolen medlaani
HH 07031386 < HHW /HHH
.21 12145 11.66

13.21
MY 2902 2004
10767 1034 8 65

|

I v g 7 SY

| \ L]
7 i T T

i
,,,,, - : -

1 M

: N R N o

I I ‘ AR | ‘ [

Toukshuy Kesihuy He Inakuu
June Jul

15-MMay-2014 15:26:18



Areal Snow - Simojoki basin

Lumen peittams ala, 6400410 Simo koko alue (3102 kmd)
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Areal Snow - Kemijoki basin

Lop Lumen peittdng ala, 6503220 Dunasjoki. K koko alue (7684 km2) S et

e Again cloudy most of the
melting season

e Satellite data hints there
Is not enough snow in the § =
model L A SRR

e Is the flood going to rise?
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Areal Snow - Kemijoki basin
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Areal Snow - Tornionjoki basin
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Areal Snow - Tornionjoki basin
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Lumen vesiarva Snow water ecuiv mm

Snow water equivalent
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Areal snow water eq. is one of the most difficult
component in WSFS

In the final stages of snow melt Fractional Snow
Cover helps to estimate amount of remaining snow

|s the peak reached or will the flood rise again

On some basins difference between Snow Cover and
WSFS-model was around 20%

Unfortunately cloudy weather in the final stage on
melting prevented most of the sat.observations

Cloud detection is essential

SWE could use density and depth observations from
snow lines (more representative than meteorological
obs)
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Conclusions

e Satellite observation would be more useful if the
snow model was also calibrated against sca.

e 2014 most of the sca-obs (in Lapland melting
season) were discarded because of the clouds. If the
cloud cover is not complete, maybe some of the
Information could be used

e Data is needed within few hours.
e We need sca with max 20% error (fsc-unit)
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Thank You!
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