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Incidents	(Regular)	maintenance	

Excep.ons	
Maintenance	and	incidents	
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Shortwave	residual	

SumSW	=	DIF	+	DIR	*	cos(z)	

z	=	solar	zenith	angle	

DIF	=	diffuse	sky	irradiance	(shaded	pyranometer)	

DIR	=	direct	normal	irradiance	(pyrheliometer)	

SWD	=	global	irradiance	(unshaded	pyrheliometer)	

	

Residual	=	SWD	–	SumSW	(W/m2)	

Ra.o	=		SWD/SumSW	

Defini.ons	

Quote	from	BSRN	website	@AWI:	“In	an	ideal	world	Global	and	Sum	should	
be	iden3cal.	All	devia3ons	from	iden3ty	denote	errors.”	

Residual	=	Global	–	Sum	

Ra.o	=	Global/Sum	
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Shortwave	residual	

…is	a	complex	func&on	of	

v  2	pyranometers	and	1	pyrheliometer	

characteris.cs:	

-	calibra.on	

-	cosine	response	

-	temperature	response	

-	response	.me	

v  Tracking/shading	devices:	

-	Tracker	quality	

-	Shading	method	(sphere,	band?)	

Background	

DIR	

DIF	
SWD	
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v  Tracking/shading	devices:	

-	Tracker	quality	

-	Shading	method	(sphere,	band?)	

Background	

DIR	

DIF	
SWD	

v  Field	condi.ons:	

-	Poin.ng	and	.lt	errors	

-	Distance	between	instruments	

v  Actual	radia.on	field:	

-	clouds	

-	aerosols	

v  Data	acquisi.on	
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Global	vs	Sum	scader	plots	
Cabauw	



15th	BSRN	Scien.fic	Review	and	Workshop	
16-20	July	2018,	Boulder,	CO	

Daily	cycles	of	Global/Sum	
Cabauw	
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Cloudless	day	
Cabauw,	1	July	2018	
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Global	–	Sum	(W/m2)	
Cabauw,	1	July	2018	
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Global/Sum	
Cabauw,	1	July	2018	
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Tilt	error	
Cabauw,	1	July	2018,	RT	model	

v  Calculate	full	model	residual	
v  +	cosine/azimuth	response	

pyranometer	needed	
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BSRN	applica.ons	
Forecast	of	solar	radia.on	(0	–	2	h)	

Fo
re
ca
st
	

Ac
tu
al
	

Cloud	op&cal	depth	 Global	radia&on	

Fo
re
ca
st
	

Ac
tu
al
	

Advec.on	of	MSG-SEVIRI	cloud	proper.es	
Using	Atmospheric	Mo.on	Vectors	
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BSRN	Cabauw	
Harmonie	NWP	

BSRN	applica.ons	
Forecast	of	solar	radia.on	(0	–	48	h)	
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BSRN	applica.ons	
Forecast	of	solar	radia.on	(kWh/m2)	

BSRN	Cabauw	
Harmonie	NWP	
Difference	H-B	
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BSRN	applica.ons	
Forecast	of	solar	radia.on	(kWh/m2)	

Period:	April	2017	–	now	
BSRN	sta.on:	Cabauw	
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Cavity	radiometry	
HF	to	AHF	conversion	(shuder)	

Davos	IPC	2015																																			De	Bilt	2018	
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Pyranometer	intercomp.	
1-year	period	(xx	–	xx)	
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2005	 2018	

3.85	

0	

3	November	2011	

CG4	s/n	020611	

CG4	s/n	040736	

BS
RN

	D
L	
bi
as
	(W

/m
2 )
	

Bias:	3.85	±	1.48	W/m2	

Calibra.ons:	
K&Z	–	PMOD		

Status	BSRN	Cabauw	
Issue	LWD	
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Final	slide:	highlight	
Shortwave	residual	

Considera.ons:	

	

v  Global/Sum	and	Global	–	Sum	contain	a	lot	of	valuable	informa.on	

v  Daily	cycles	and	(in	par.cular)	.me	series	poten.ally	reveal	problems	

v  Sta.ons	should	look	at	the	data	

v  Central	processing?	
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