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Outline	
•  SHIP wind trend 
•  Atmospheric Tide bias 
•  Surface pressure trend  
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Surface observa-on


� marine																	pressure	and	wind	from	ICOADS2.5	
� marine	and	land	pressure																		from	ISPD3.2.6	

� Bias	correcSon	to	P	(U,V	not	corrected)	

�  Some	observaSon	issues	found	in	ERA20C	remain	unresolved	(Poli	et	
al.	2015)		
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Changes in the meridional circula-on 


-  Strengthening	of	eddy-driven	cell	in	the	NH	
-  ERA-20C	:	strengthening	of	Ferrel	cell	in	the	NH	and	poleward	shi\	of	the	SH	cell	
-  ERA-20CM	:	forced	by	observed	SST	and	GHG	like	20C	but	without	observaSon	

ERA-20C	

ERA-20CM	
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Ø  wind	speed	increasing	along	major	ship	lanes	…	(	+1m/s	or	+10%	local	increase)	
Ø  a	cause	for	the	NH	Ferrel	cell	trend	?	
Ø  (more)	increasing	trend	of	global	evaporaSon	(than	20CM)	
•  Strengthening	of	SH	polar	vortex	-	indirect	effects	through	large	scale	changes	elsewhere	

(Poli	et	al.	2015)	?	
Ø  Impacts	on	ACC	in	CERA-20C	?	(Eric)	

Wind speed trend in ERA-20C
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Ø  Strengthening	trend	of	observed	wind		
Ø  Gradual	transiSon	from	visual	wind	obs.	to	anemometers	a\er	WWII,	increasing	

anemometer	installaSon	height	(	Ramage	1987,		Cardon	et	al.	1990,	Thomas	et	al.	2008	)	
Ø  Analysed	winds	are	biased	low	(	Smith	et	al.	1990;	Ingreby	2010;	Thomas	et	al.	2008)	
Ø  CERA	observaSon	feedback	as	a	valuable	source	to	explore	a	beher	usage	of	historical	

observaSons	
Ø  Uncertainty	informaSon	from	ensemble		

ObservaSon-
Background	

Wind speed feedback sta-s-cs in ERA-20C
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�  Phase	delay	and	overesSmaSon	in	the	Sdal	signal,	severe	if	DT=60	min	(	SHIP	P	obs.	
error	=	2	~	1.2	hPa	)	

�  DT=30min	in	CERA-20C	seems	to	be	a	good	compromise	between	beher	BG	and	
producSon	speed		

�  Improved	temporal	sampling	scheme	of	solar	zenith	angle	in	the	latest	model	cycle	
41r2	(used	in	CERA;	Tech	memo	758)	slightly	improves	the	bias	

Surface pressure semidiurnal -de


 Surface	Pressure	composite	anomaly	at	equator	



EUROPEAN	CENTRE	FOR	MEDIUM-RANGE	WEATHER	FORECASTS	

Global Mean Surface Pressure (Air mass) Trend
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•  Spurious	long-term	trend	
•  global	mean	surface	pressure	very	stable	in	ERA-20CM	
•  NOAA	20CRv2c	…	different	SST	and	sea	ice,	pressure	only	DA	
•  HadSLP2,	a	staSsScal	analysis,	does	not	show	such	a	large	trend/spiky	peaks	
•  Feedback	from	CERA-20C	to	be	compared	with	ERA-20C		



ISPD		Jan	1920	

Simulated	Observing	system	1920	generated	
from	actual	2010	observaSons	

	 	(“1920-ish	2010”)	

•  Thinning	2010	to	simulate	1920	
•  Truth	:	4Dvar	with	Full	ICOADS+ISPD	in	2010	
•  InteracSon	between	sampling	error	+	Var	BC	+	

model	bias	+		sea	ice	
•  Both	poles	not	constrained	by	obs.	

ISPD	Jan	2010	
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� With	the	1920-ish	observaSon	network	we	can	reproduce	the	global	mean	
+/-	1	hPa	mass	budget	imbalance		
� Global	mean	analysis	increment	is	not	zero	(not	shown)	
� why	is	net	posiSve	increment	preferred	in	the	real	1920	observaSons??	
�  bad	obs-bad	forecast	cycle?	How	does	our	VarBC	cope	with	this	situaSon?	
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*Truth	:	Full	ICOADS	+	Full	ISPD	

Analysis	Surface	pressure	
deviaSons	from	the	truth	



EUROPEAN	CENTRE	FOR	MEDIUM-RANGE	WEATHER	FORECASTS	

Summary and future plan


� Wind	speed	trend	in	observaSon	-	requires	impact	assessment/soluSon	
� Atmospheric	Sde	bias	slightly	improved	in	CERA-20C		
�  Surface	pressure	trend	-	invesSgaSon	in	progress	
�  Further	diagnosScs	for	CERA-20C	
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Top	3	deck	IDs	in	1919		
762	:	Japanese	Kobe	CollecSon	Data	
193:	Netherlands	Marine	
706-707:US	Merchant	Marine	CollecSon		
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SLP trend 90-60S (Poli et al. 2015 Fig.31)
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www.icoads.noaa.gov/r2.5.html	

ICOADS 2.5


_	



Ø  A\er	1960	pressure	observaSons	are	increasingly	available	in	90-60S	where	we	see	good	
agreement	between	ERA-20C	and	20CR	

Observa-on distribu-on


Poli	et	al.	2013	Fig.3	
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Monthly mean sea ice area in the Antarc-c


Ø  shrinking	trend	of	sea	ice	area	
Ø  Large	seasonal	cycle	in	the	first	half	of	20th	century		



ICOADS	ObservaSon	Network	in	Jan	1920	 Simulated	observaSon	for	1920	from	2010	
	 	(“1920-ish	2010”)	

ICOADS	2010	
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Ø PotenSally	useful	in	erroneous	data/metadata	detecSon		

Feedback: es-mates on observa-on error  
(Desrosier et. al 2005) 

from (model-obs) departure sta-s-cs

Pressure

10m Wind


