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GLOBAL CLIMATE OBSERVING SYSTEM

Rational: Land and Ocean communities to interact in the framé

of radiation measurements

Immediate goal: Establish a dialog across communities to harmonize
the different methods of in-situ and remote sensing assessment of

surface radiation balance

Long-term goal: Establish the foundation for integrating surface
shortwave and longwave radiation measurements into global fields.

Share knowledge and experience
Document calibration method
Assess uncertainties of dif flgs
| m p-site sampling n
Val i date and assess c¢climate mod/
Contribute to understanding of

o Too T I I I

www.oceandecade.orairseaobs.orgwww.oceanbestpractices.oby X

across di ff

United Nations Decade

of Ocean Science S
for Sustainable Development

Q e |
ORI o
practices



http://www.oceandecade.org/
http://www.airseaobs.org/
http://www.oceanbestpractices.org/

https://bsrn.awi.de

Running, inactive, planned and closed BSRN Stations, August 2020
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Geographical gaps still an issue on some areas

Ownership and
management
heterogeneity

Diversity of
applications served

GCOS Surface Network, Regional Basic Cimate
Networks, Regional Basic Synoptic Networks

National observing networks, networks from third parties
(agriculture, transport, utilities), citizen observations

Uncertainty
quantification

Data availability
without restrictions

Data formats v

Archive (AWI) www.pangaea.de (11,000+ monthly)

(P.Thorne et al., IJC JC2018)
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https://bsrn.awi.de/fileadmin/user_upload/bsrn.awi.de/Publications/McArthur.pdf

A typical BSRN station collects

Basic measurements .

20N

-@-
A the downwelling components of the '
shortwave (glo, dif, dir)and
longwave (lwd) broadband radiation
at the surface

Temperature, pressure, RH (2m) g
Extended measurements:

«

A reflected shortwave (swu) and
longwave (Iwu) to close the radiative
budget at the surface :

S SER
7\

S

A 3m, 10m, 30m o
Upper air, UVa UVb,

spectral,
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Equipment of a BSRN station

Table 1 — Pyranometer classification list

I ifica- fthe classe intervals and width
Thermopiles e Faramecer e e e e
(:::1";21 Name of the class A B C
Roughly corresponding class from Serondary Firstclass | Second class
. N 1 y 150 9060:13908) standard
Pyranometer (swd, swu and dif) “®- Response tme (see o dad onfast (<0509 |<205@9  [<30:(9
response pyrancmeters):
’ 1 hd time for 95 % response
b Zero off-set:
Pyrheliometer (dir normal) D e T MG [Gwmn G
b] response to 5 Kh! change il [+2Wm2 +4 Wenn 2 B W2
ambient temperature (0,5 Wm-7) (0,5 Wm-2) (1 Wm=)
c) total zero off-set including thi|+10 Wm—=2 +21 W2 +41 Wemr 2
effects 3, b) and other sources (2 Wemr2) (2 WemrZ) (3 W-m2)
Pyl‘geom eter (le, IWU) a Non-stability: +0,8% 150 35
0,25 9q) (0,25 %g) (05 2g)

percentage change in responsivity

per year
o2 HNonlinearity: +0,5 % +1 44 +3%
Sun tracker/albedo rack prmag e e 0200029005
sivity at 500 WemrZ due to the change
in irradiance within 100 Wem2 to
1 000 Wem-2
c3 Directional response (for beam radia- || 10 Wom2 +20 Wemr 2 +30 Wem-2
tion]: [4 Whm-T) [5 Wemr3) (7 Wm-z)

Datalogger

the range of errors caused by aszumin
that the normal incidence responsivity
is valid for all directions when measur
ing from any direction (with an inci-
dence angle of up to 90° or even from
below the sensor] a beam radiation
whose normal incidence irradiance is
1 000 Wem-2

WOTE The acceptance intervals should not be used for uncertainty estimations for conditions different from the ones
stated for each criterion. In particular the spectral error can be different under different conditions, The spectral error for
diffuse horizontal irradiance measurements is alse different from that for global horizontal irradiance.

https://www.pangaea.de/ddi?request=bsrn/BSRNMethods&format=htmi&title=BSRN+Methods
List of instruments deployed to BSRN stations (not necessarily up to date)
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https://www.pangaea.de/ddi?request=bsrn/BSRNMethods&format=html&title=BSRN+Methods

BSRN best practices at a glance

~1-Hz acquisition, 1-minute stats (to catch
sky variability / cloud effects)

Ventilation (reduce IR offsets, riming,
dusting)

Shadowing LWD
Datalogger (~0.1 W/m?2)

Store 1-Hz raw data (mV) for any review of

cali bration Aconstantso

Store "Y R'Y of the pyrgeometer(s)

Corrections: Cosine resp, k(Temperature),
nighttime offset

QC procedures (auto/manual)

Instrument redundancy

Traceability to Standards (PMOD/WRC
Davos): calibration every ~2-years

Pyrgeom (LW): WISG

Pyranom (SW): WRR (group of 4
pyranometers, CM21 CM22 mainly)

Pyrheliom (SW direct): WSG (ACRS)

Uncertainty (following FRM terminology is
still not completely mature)

This is a very active research area (see the
amount r mmpréjaets/initiatives VEG,
ocean color, &)
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\\ ar on the pyrgeometer
"\ creates a positive
.\ rement offset

Data screening,
QC Tests

Tilting, Dusting, water on the domes,
riming, Birds, Cleaning operations,
Ni ghtti me spi kes,

.......
----------

Physically possible limits T SN
Extremely rare limits ? 3 AN
Across guantities

10-2019 BSRN-QFPPL,QFERL Flag=1 10-2019 BSRN—QFPPL,QFERL Flag=2 10-2019 BSRN-QFERL Flag=4
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Quality Control: across quantities

Ratio of Global over Sum SW:

(Global)/(Sum SW) should be within +/- 8% of 1.0 for SZA < 75°, Sum > 50 Wm
(Global)/(Sum SW) should be within +/- 15% of 1.0 for 93° > SZA > 75°, Sum > 50 Wm™

SWD/SumSW

For Sum SW < 50 Wm?, test not possible
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Quality Control: across quantities

P 052020 s crPPL R ez . 082020 s 0rERL Foges BSRN - Report G1 vs G2

yus 10
xia
tor
| Global SWD  ——
: EE | .- - € ll*lI 1 BN N N R R .
s v e TR — dif+di 2 Fa el T
T — v 200 30 co e o e — I I r n C O S son P i e
. { sbo ﬂm i
i = 3] i % i ?i‘l’: i
G2 = global = 5
£ psu
= globa :
i s hy
. __‘,—" - _ 1000 | T T T I T T T I T T T I T T T I
I L N=42779
L r=1.00
i ) S o | G1-15+0972G2

EDD L EMSD=13.1

S = R NI BIAS =-T7.3 n
Nighttime vaiues DF Nighttime values DIR T

Montly based BIAS, G1 vs G2(W/m?)

o (wjmi)

600

230 20
oy

400

200

G1, component sum [W/m?]

I
01/00
e1/01
01/02
01/03
01/04
01/0%
81786
81/87
91/08
21/09
01/10
81/11
e1/12
01/13
01714 -
81/15
91/16
01/17
01/18 o

Pilot: BSRN-QC _
(W Knap, KNI\/H) 0 200 400 600 800 1000 e European

G2, global [W/m?] Commission




Land vs Ocean practices



https://docs.google.com/spreadsheets/d/1kZjbAeWTnG6FSZW0MTgj_O_ZYS-grhOSIQhOKpxBOes/edit?usp=sharing

