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IN	THIS	TALK	…

• INTRODUCTION	TO	IMPACTRON,	MEMBERS	AND	OBJECTIVES
• PRESENTATION	OF	OUR	WORK
• OUR	GOALS	FOR	THE	NEAR	FUTURE



EVALUATION	OF	THE	IMPACT	OVER	TEMPERATURE	
SERIES	OF	THE	TRANSITIONS	BETWEEN	
OBSERVING	SYSTEMS,	(IMPACTRON)
• Spanish Scientific network,	coordinated by C3-URV	and	participated
by AEMET,	SMC,	Observatori de	l’Ebre,	University of	Cantabria,	
University of	Zaragoza
• Links	with Israel	Met.	Service,	University of	Goteborg,	University of	
Bern,	Universit of	Bonn
• It is a	spin-off	of	DAAMEC,	a	Spanish funded project which intended
to	describe	and	adjust the AWS-MAN	Bias
• POST



OBJECTIVES	OF	IMPACTRON

• Identify	the	most	important	transitions	between	observing	systems	in	
the	Spanish	long	term	network	of	temperatures
• Document	each	selected	transition:	when	it	happened,	where	it	
happened,	metadata	about	old	and	new	systems
• Create	a	database	of	parallel	measurements	for	each	transition.	
Interested	in	the	daily	scale	èmost	usual	resolution
• Describe	the	associated	biases
• Investigate	adjustment	approaches
• Promote	and	study	new	experiments	and	advocate	for	the	
continuation	of	existing	ones.	



IDENTIFIED	TRANSITIONS:	

•Three transitions have affected or are	
affecting a	good part of	the Spanish Net
•From open	stands	to	the Stevenson	
Screen
•From the city center	to	the airports
•From mannual records	to	AWSs



TRANSITION	TO	THE	AIRPORTS
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New	Airport	Series

- Working to	identify and	collect a	set	of	
simultaneous observations airport/city
center	(parallel does not strictly apply here)	
to	describe	the biases



TRANSITION	TO	STEVENSON	SCREENS

- Bias is described in	Brunet et	al	(2011)
- Tmax bias has	a	seasonal cycle and	can	be	adjusted using a	regression model
- Tmin has	a	year-round	bias better corrected by substracting 0.2
- The two experimental	sites of	Murcia	and	La	Coruña	continue recording as	of	today



TRANSITION	TO	
STEVENSON	
SCREENS.	
Jesús	Asín.



TRANSITION	
BETWEEN	
DIFFERENT	
SCREENS.	
César	Azorín
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COMPARISON
BETWEEN	
DIFFERENT	
SCREENS.	
César	Azorín



WILD-STEVENSON,	by Auchmann



WILD-STEVENSON,	by Auchmann



TRANSITION	TO	AWSs
• Working to	collect the dates	of	official changes from
MAN	to	AWS

• Large database collected:		46	parallel records,	nearly
90.000	observations,	contributed to	POST

• Official transitions are	not clear
• Metadata is not always complete.	Most times,	AWS	
in	Stevenson	screen.	Some cases,	platelike.

Fabra AWS-MAN

AWSs slightly warmer at	
day,	sligthly cooler at	
night.	Very different
from station to	station
and	from segment to	
segment



AWSs slightly warmer at	
day,	sligthly cooler at	
night.	Very different
from station to	station
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segment

Fabra AWS-MAN

TRANSITION	FROM	TO	AWSs



TRANSITION	TO	AWSs

Fabra AWS-MAN



TRANSITION	TO	AWSs	(POST)



WHAT	WE	THOUGHT	WE	WERE	LOOKING	AT?

MANUALAWS BIAS
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ADJUSTMENT	ATTEMPS.	From Jesús	Asín.



STAGNATION	INDEX

Data
• ERA	INTERIM	1979-2015	(0,5ºx0,5º)
• ECAD	gridded precipitacion (0,5ºx0,5º)

Criteria:
• Daily average surface wind <	4	m/s
• Daily average 500	hPa wind <	13,3	m/s
• Dry day <	1,0	mm



OBSERVATORI	DE	L’EBRE	(Roquetes,	Spain)	
EXPERIMENT	by Alba	Gilabert and	Germán	Solé



Ebro	Observatory	field	trials	characteristics

• First	step:	AWSc-AWSu-MAN	differences:	from	6/2013
• Second	step:	Stevenson	Screen	– Young	Screen:	from	05/2016

• The aim of the second experiment is the evaluation of the differences on the temperature
measurement due to the different shelters: Stevenson screen vs Young screen
• Two identical sensors, calibrated regarding the same metrological standard procedures, in
the same climatic chamber and the both signals are transmitted by the same system and
processed with the same datalogger
• Only following this specifications we can be sure that the differences are only due to the
Stev. – Young screens

• The aim of the first experiment was
the evaluation of the AWS bias plus
the influence of the AWS calibration
• One sensor calibrated with
metrological procedures (AWSc) was
installed inside the same Stevenson
screen and in the same relative
position than the MAN and AWSu.
• Only following this specifications we
can assess the real differences
AWSc-AWSu-MAN



1.	AWSc-AWSu-MAN

Using calibrated sensors in the comparisons, reduces the presence of internal
inhomgoeneities.

Paired ΔTmax (left) and ΔTmin (right) between AWSc – MAN (upper) and AWSc –
AWSu (bottom). Horizontal gray lines the combined calibration uncertainty, vertical
lines changes on AWSu due to comparison procedures



Calibration reduces	
the number of	
observations outside
the uncertainty
range.	



2.	Stevenson	Screen	– Young	Screen

Most part of the differences Stevenson – Young are outside the combined
calibration uncertainty.

ΔTmax (upper) and
ΔTmin (down)
between Stevenson–
Young. Horizontal
lines represent the
combined calibration
uncertainty ± 0.1 ºC

ΔTmax (ºC) ΔTmin (ºC)

Mean RMSD Mean RMSD

Year -0.44 1.08 0.36 0.59

DJF 0.66 0.81 0.31 0.97

MAM -0.69 0.90 0.32 0.36

JJA -1.45 1.51 0.38 0.41

SON -0.03 0.63 0.36 0.41

Mean and RMSD (Root-Mean Square
Deviation) Stevenson – Young Screen
for all the observations, winter (DJF), spring
(MAM), summer (JJA) and autumn (SON)-



FABRA	OBSERVATORY	EXPERIMENTS,	by Marc	
Prohom,	Servei Meteorològic de	Catalunya



Fabra Observatory (in Barcelona, 412 m asl) has one of the longest, continuous and
unchanged location series of Iberia.
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1.	Background	and	objectives

Meteorological	field	at	Fabra Observatory:	1920s	(left	image)	– present	day	(right	image)

For years it was believed that meteorological observations began in 1914. In 2012, evidence
of previous observations appeared and the data and metadata was detected and recovered
from the archives of the Royal Academy of Sciences and Arts of Barcelona.



• New data covered the period from 1904(Dec) up to 1914.
• Was recorded by weekly thermographs and pluviographs.
• The site was located at the roof of the observatory.
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1.	Background	and	objectives

Location	of	the	undocumented	observatory



31

1.	Background	and	objectives

Weekly	thermograph	and	tipping-bucked	rain	
gauge,	both	Richard	manufacturers	

15/12/1904	up	to	30/06/1914
97.9% data	recovered	for	T	and	
100% for	precipitation	(hourly	and	
daily)
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7.	New	hopes…

Parallel measurements were taken in the roof and the garden, from January 1914 up to
October 1920.
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1905 1910 1915 1920

1. Thermograph – terrace – old shelter
15/12/1904	– 17/08/1914

2.	Tx/Tn thermometers – garden – Stevenson
13/01/1914	– up	to	present

3.	Tx/Tn thermometers – terrace –
old shelter

TASKS

• Identifying more reference series (1905-1930) + dummy serie (Ebre Observatory)
• Apply HOMER to the composite series (1+2 / 1+3+2 / 1+3+4+2)
• Test VINCENT, SPLIDHOM (HOM), HOMAD, TREWIN, RHTEST, ACMANT 3.0

1925

4.	Tx/Tn
thermometers –
garden – old

shelter
07/10/1920	–
10/12/1924
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FABRA	OBSERVATORY

Fabra Observatory (Barcelona).	 Three different sizes of	Stevenson	
Screens.	Experiment just starded,	1.5	years of	observations guaranteed



NEXT	STEPS	FROM	IMPACTRON

• Consolidate database:
• Under MySQL
• Using OwnCloud deployed over C3’s	Server

• Open	to	use	for other initiatives,	specially POST
• Allow basic queries,	descriptive statistics and	visualizations

• Improve data	holdings
• City	vs	airport
• Transition dates	for AWS-MAN
• METADATA!!!	

• Further inspect adjustment methods
• Final	Workshop	(next slide)



IMPACTRON’S	FINAL	WORKSHOP

• FORMAT:	Small	Seminar +	training	school
• TOPIC:	Update on the use	of	parallel measurements for bias
description and	series	adjustment.	
• WHEN:	Second half of	November
• WHERE:	Spain
• Some funding to	support participants will be	made available.	
• Contact through the Homogenization list.	



THANKS	FOR	YOUR	ATTENTION


