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Sacco catchment: 71 km?2 (1030.0 + 3260.6 m a.s.l, mean value of
2249.6 ma.s.l)
Eita catchment: 62 km?2 (1030.0 + 3370.0 m a.s.., mean value of
22549 ma.s.l)

The climate is of central-alpine type, with medium-low precipitation
(800-1000 mm), more consistent in spring and summer(max of 1700
mm/y).

The main lithotypes are represented by micaschists and gneisses
with local lenticular intercalations of quartz and greyish micaceous
quartzites 2 Runoff>>Infiltration
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- - Hourly Precipitation dataset from 22 rain-gauges.
& | Period from01-10-2010 to 30-09-2020




Monte Lema - 1626 m a.s.l.
Credit: MeteoSwiss
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H The CombiPrecip (CPC) product provides information on hourly
precipitation levels at ground level (1 km x 1 km resolution).
Using a geostatistical method, radar estimates are combined with

RESULTS data from Swiss rain-gauges. The CombiPrecip products cover
the entire area monitored by the Swiss weather radar network,

which includes Switzerland and its neighboring regions.
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about 28% - It needs to be corrected for a hydrological |
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Hydrologic model

HRU definition

Eita diversion canal

Component computation Flow diverted to Grosio plant

@ Downstream dam discharges

Sacco diversion canal

Streamflow simulation

i Premadio-Valgrosi
following the topology scheme remadio-Valgrosina

diversion canal
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Gou - o : GEOframe 'l is an open-source hydrological modeling system 1

o Aainfal 06 - Stow flow I Formetta ot al.(2014), developed by the University of Trento. :
e - Snow; Qq - Quick flow; : penchert (2017 It is a partially distributed model formed by
Sr - Rainfall storage; Srz - Root zone storage; . .
Si - ice storage; Etrz - Root zone evapotranspiration; I d |ffere nt COm pOnentS that Sl mU late the Strea mﬂOW |
v - otting, e aror st | and that can be used independently or in |
Mq -Snowmelting /Rain; Qgw - Groundwater flow; I com blnatIOn between them |
Sc - Canopy storage; Sr - Runoff storage; * I
Etc - Canopy evapotranspiration; Qr - Runoff flow; l |

Tr - Throughfall; Q - Simulated streamflow. I_



Hydrologic model calibration-validation

Sacco - Period from 01-10-2010 to 30-09-2020

SACCO
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- Hourly rain-gauge dataseries from Oct 2010 to Dec 2020
- Hourly radar dataseries from Oct 2010 to Dec 2020
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Point-based corrections Spatial corrections interpolating

exploiting the Triangular the error rain-gauges/radar

Irregular Network TIN: through:

- Copula correction (Sklar, - Thin Plate Spline TPS (Duchon,
1959) 1977)

- CDF matching bias correction - Inverse Distance Weighting
method (Singh et al., 2020) IDW (Shepard,1968) ﬁ

- Cross-comparison rain-gauges/corrected series 2> LOO
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- Calibration and validation the hydrological model by forcing it
with the correct hourly radar precipitation series.

Evaluate and select the most operationally
functional statistical correction of radar data
based on the results obtained.




Point-based corrections

- Three rain-gauges a, b, and c

O Rain-gauge




Point-based corrections

- Three rain-gauges a, b, and c
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O Rain-gauge
’ Centroid sub-basin

/ Sub-basin

—> Obtain the corrected hourly
precipitation at the sub-basin
centroid (x) location




- Three rain-gauges a, b, and c
- Gridded radar values

- Apply Copula and CDF on positive
pairs a-X, b-x, and c-x

O Rain-gauge
‘ Centroid sub-basin

/ Sub-basin

D Radar cell




- Three rain-gauges a, b, and c

- Gridded radar values

- Apply Copula and CDF on positive
pairs a-X, b-x, and c-x

- Perform a weighted average
considering the distances

—> Triangular Irregulary

Network TIN

O Rain-gauge
‘ Centroid sub-basin
// Distance

Triangle side

/ Sub-basin

D Radar cell



Point-based corrections

- Three rain-gauges a, b, and c ,
_ Gridded radar values TIN-Copula (Lazoglou et al,, 2019; 2022)

_ " Copula = a multivariate cumulative
Ap.ply Copula and CDF on positive distribution function used to
pairs a-x, b-x, and c-x

, describe/model the dependence
- Performa Welghted average (inter-correlation) between random

considering the distances variables
—> Triangular Irregulary
Network TIN
B sum_dist
coefa = dist (Sum_dist N sum_dist 4 sum_dist)
St dist, dist, dist;
B sum_dist
coefp = Jist (Sum_dist N sum_dist N Sum_dist)
2 diStl diStz diSt3
coef, = . sum_dlst' ' b coef, + coefy, + coef, =1
. sum_dist sum_dist sum_dist
dists : + : + :
disty dist, disty
O Rain-gauge TI(-)I:EE
@ controid subbasin The series obtained from CDF correction is given by ABSTRACT:
the solution to
/ Distance cdfrg(x') = cdfrga(x)
Triangle side where x is the radar value and cdf,;and cdf, .4 are the

/ Subbasi cdf’s of the rain-gauge and the radar, respectevely.
ub-pasin




Spatial corrections

- Three rain-gauges a, b, and c \\F‘(\ %
- @Gridded radar values
- Calculation of the residuals
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O Rain-gauge

D Residual cell

D Radar cell




Spatial corrections

- Three rain-gauges a, b, and c :\‘*‘0 %

- Gridded radar values

- Calculation of the residuals

- Interpolation of the residuals: TPS
and IDW
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O Rain-gauge

D Residual cell

Thin Plate Spline (TPS) and Inverse
distance weighting (IDW) are type of
deterministic method for multivariate
interpolation with a known scattered
set of points.




Spatial corrections

- Three rain-gauges a, b, and ¢ AN %’

- Gridded radar values

- Calculation of the residuals

- Interpolation of the residuals: TPS
and IDW

- Aggregation of the two gridded
dataset
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Spatial corrections
- Three rain-gauges a, b, and c J\W %

- Gridded radar values

- Calculation of the residuals

- Interpolation of the residuals: TPS
and IDW

- Aggregation of the two gridded
dataset
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O Rain-gauge

Corrected cell

- Extration of the corrected hourly
precipitation at the sub-basin
centroid (x) location




Piazzi peak
3439m a.s.l.

Radar correction evaluation

Viola peak
3374m as.l.

Weather stations

®  ARPA-Fusino LOO results compared with the 3

A2A-Eita weather stations in the study area
® A2A - Malghera
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Hourly data KGE
y KGE =1 - \/(T -+ (- + @ —-1D? Radar 0.27
KGE index (Gupta et al., 2009) is an expression of boint-baced Copula 0.51
distance away from the point of ideal model It varies —oo < KGE <1 ?:;th:dss CDF bias 039

performance in the space correction '
: Radar+IDW 0.55

Towner et al. (2019) KGE>0.75 > GOOD! Spfht-a(; adar+

Andersson et al. (2017) KGE<0.50 = BAD! methocs Radar+TPS | 0.51




- Sacco

Captured discharge

in Sacco diversion channel + Minimum

Environmental Flow

Radar correction
Streamflow preliminary results

Hydrologic model results of Sacco section

Raw radar
Hourly KGE
. . 01/10/2011
Calibration 31/03/2016 0.55
ey as 01/04/2016
Validation 30/09/2020 0.44
Point-based corrections
KGE TIN-Copula TIN-CDF
. . 01/10/2011
Calibration 31/03/2016 0.33 0.58
L. 01/04/2016
Validation 30/09/2020 0.32 0.36
Spatial corrections |- - - _|
KGE Radar+TPS| Radar+IDW I
. . 01/10/2011 I
Calibration 31/03/2016 0.69 | 0.71 :
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Final remarks

= ﬁ—
* After applying several correction techniques on the -
radar data, the spatial approach has proven to be o
the best fit. However, no substantial differences in Y
N, W

application results between TPS and IDW are noted

* Spatial corrections are cost-effective and user-
friendly compared to the point-based ones

* Good results were obtained in the coupling of the
corrected radar data and the hydrological model

: METHOD
RESULTS
< Further calibration runs will be attemptedto
improve the robustness of the model e LINK
SR e : et ; TOTHE
. —>The series corrected by spatial Radar+TPS approach ABSTRACT:
S --..“.".I;!:a be statistical downscaling of Regional
1.::;:___;* 5 e' . ':rn"{‘- A :..':I;-.
2, A
;-i-..;



Ongoing work

e Set-up of the daily-scale hydrological model

* | Statistical spatial downscaling > Quantile Delta

i Mapping (Cannon et al., 2015) |
L e e e e e e o e e e —_E—_E—_E e —-— I
r-r-=—=—=-=-=-======= 1
I Downscaled RCM output to |
: be used as input file into the : )
| _ _hydrologicalmodel
(a) Emissions pathways (b) Temperature probabilities

S x ~ Referepce-No™ D Projected
by w i ATk
3 P ey i
=9 W 1-1.5°C
£5 s
Four different climate change scenarios 55 © Paris Copinisd et
. . . oc 30
(where available) will be considered: an 22 &
. increment of 1.5, 2, 3, 4°C above 8 Paris Increased
: 5500 chancs rangs . |

preindustrial temperatures, respectively. S lustative S0%

45 0 10 20 30 40 50 60 70 80 90 100
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Tiliakos & Marinoiu (2021)
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