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¢  Introduction - Motivation

* Develop new datasets for monthly temperature and precipitation
suitable for climate monitoring (regularly updated)

« 1864-2016 (-now) , 1901-2016 (-now) and 1961-2016 (-now)
» Only with homogenized station data
» Continuous measurements (no gaps)

« Constant station density and distribution
(same stations every time step)

Temperature and precipitation grid dataset for climate monitoring based on homogeneous time series in Switzerland
F. Isotta, M. Begert and C. Frei
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Introduction - Motivation

 The amount of stations fulfilling all requirements is low
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Introduction - Method

R O
s PN b+ °
A
= o S
; . ), f{
High-resolution component Long-term component
1981-2010, 2-km grid dataset 1901-2016
~ 85 (T) / 670 (P) stations 28 (T) / 69 (P) stations (continuous)

=16
-18

Temperature and precipitation grid dataset for climate monitoring based on homogeneous time series in Switzerland
F. Isotta, M. Begert and C. Frei



© RSOl - Overview

 Reduced §pace thimal lnterpolation (Kaplan et al., 1997; Schmidli et al. 2001, 2002;

Schiemann et al., 2010; Masson et al., 2015)

sdata

= ae I station time value
: e 1 ALT 2008203010000 2.43
= 2 ANT 208203010000 1.60
; *, - 3 BAS 200203018080 1.59
* I 4 BER 2002030100080 1.52
5 CDF 2002030100080 1.88
= . 6 CHD 200203010000 2.18
-3 r 7 CHM 200203010000 1.98
i g CHU 200203010000 2.46
ﬂ' | 9 DAV 200203010000 1.71
/j- o I 10 EIN 200203018000 2.28
1 11 ELM 200203010000 2.36
—— 12 ENG 200203010088 2.87
| | 13 GRC 2002036100080 2.00
14 GSB 200203610000 1.41
15 GVE 2002036100080 1.27
16 LUG 2002030100080 1.85
I 17 LUZ 200203010000 1.85
18 MER ZAATAIATAAAA 7 20
High-resolution component : ;
PC loadings Station data (sparse network)

CALIBRATION PERIOD (1981-2010) Dimensionality reduction (truncation) CALIBRATION PERIOD
(anomalies for T, data transformation for P)
'] (1 981-201 0) (transformed for P) [

Sdata
station time value ]
1 ALT 200203010000 2.43 8
2 ANT 200203010000 1.60 5
3 BAS 200203010000 1.59 4
a4 BER 200203010000 1.52 3
5 CDF 200203010000 1.88 2
6 CHD 200203010000 2.18 15
7 CHM 200203010000 1.98 1
8 CHU 200203010000 2.46 05
9 DAV 200203010600 1.71 05
H 10 EIN 200203010000 2.28
Station data (sparse network) 1 i Zoozosoic00 2,36 *
12 ENG 200203010000 2.07 5
RECONSTRUCTION PERIOD s sic 200205010000 2.00 =
14 GSB 200203010000 1.41 s
(1 864/1 901,1 961 _201 6) 15 GVE 200203010000 1.27 >
16 LUG 200203010000 1.85 -5
(ransformed for P) w EaskERa 3

Reconstruction (sparse network)
RECONSTRUCTION PERIOD
(1864/1901/1961-2016) 7

(back-transformed for P)
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RSOl - Results and evaluation

o Calibration period: 1981-2010

* Reconstruction period: 1961-2016, 1901-2016, 1864-2016

« Dimensionality reduction (truncation): 12 &, 30/22/14 <>

e Evaluation:

Tests with changing calibration (length and period), truncation, data
guality, stations amount

Use of crossvalidation (leave-one-out): X; reconstrs Xi obs
Mean absolute error (MAE)

1 n
MAE = EZ(lxi,reconstr - xi,obsl)
Mean-Squared Error Skill Score (MSESS) i=1

2
: : n (s — ¥
1= perfect reconstruction, 0=no skill MSESS = 1 — t=1(Xi.reconstr l'obsz)
« Trend i=1 (xi,obs — Xi,obs )
Temperature and precipitation grid dataset for climate monitoring based on homogeneous time series in Switzerland 9
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O PCA [ coomaies

PC loading 1 — 91%

PC loading 2 — 5%

A

PC loading 3 — 1%




© PCA(P) <~

PC loading 1 — 65% PC loading 2 — 15%

PC loading 3 — 5% PC loading 4 — 4%
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o Reconstrucion examples (anomalies 1981-2010)
& Direct interpolation Reconstruction
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Mean absolute error (degc, mmimonth)
MAE = %i(lxmmstr ~ Xi,os|)
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@  Skill: MSESS 1901/1961-2016

Explained temporal variance
 Most of the stations have MSESS > 0.85
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Skill: MSESS 1901-2016

Explained spatial variance
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Theil-Sen trend estimate (degC/10y)

Stippling: statistically not significant (0.05)
re n - (Mann-Kendall; multiple hypothesis testing: Benjamini, Y., and Hochberg, Y., 1995)
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Theil-Sen trend estimate (degC/10y)

T 1 4 1 1 2 1 Stippling: statistically not significant (0.05)
re n - (Mann-Kendall; multiple hypothesis testing: Benjamini, Y., and Hochberg, Y., 1995)
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Theil-Sen trend estimate (degC/10y)

Stippling: statistically not significant (0.05)
re n - (Mann-Kendall; multiple hypothesis testing: Benjamini, Y., and Hochberg, Y., 1995)
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Theil-Sen trend estimate [mm/(y*10y)]

Stippling: statistically not significant (0.05)
re n - (Mann-Kendall; multiple hypothesis testing: Benjamini, Y., and Hochberg, Y., 1995)
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re n - tippling: statistically not significant (O.

(Mann-Kendall; multiple hypothesis testing: Benjamini, Y., and Hochberg, Y., 1995)
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Theil-Sen trend estimate [mm/(season*10y)]
T re n d 1 9 0 1 -2 0 1 6 Stippling: statistically not significant (0.05)

(Mann-Kendall; multiple hypothesis testing: Benjamini, Y., and Hochberg, Y., 1995)
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@  Conclusion and outlook

RSOl method
« RSOl is an attractive method to benefit of short-term high-resolution
information to reconstruct longer time scales with less observations

available.

 Method suitable for complex terrain where variations are spatially
anchored.

» Successful reconstruction of time series and spatial distribution of
temperature and precipitation

 The discrepancies between observations and reconstruction are
relatively moderate (MAE=0.3 degC | and 15 mm/month )

 Reconstruction improves long-term consistency

* Potential for application in the entire Alpine Region

Temperature and precipitation grid dataset for climate monitoring based on homogeneous time series in Switzerland
F. Isotta, M. Begert and C. Frei
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