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SUMMARY Tilt Correction Methodology Definition of terms Removing Shading Due to Ship Structures

 Two ShipRad systems are placed on port and starboard
» Post Processing allows choice of unshaded measurements
most of the time

SHIPRAD Systems were developed to correct for measurement
challenges of broadband irradiance on moving platforms. The
instruments were first deployed during the MARCUS field
campaign. These systems and data processing methodology
corrects for:

Direct SW Irradiance component is
corrected for tilt up to 10° due to
ship motion.

1. Tilt from horizontal on moving platforms
2. Shading due to ship structures

Correlation between Port and Starboard Total Irradiance: Correlation between Port and Starboard Diffuse measurements
Deviations from 1:1 result of shading

1400 700

mean: 3 W/m?
st dev: 66 W/m2

mean: 4 W/m2
H st dev: 11 W/m?

1200

'] '] [} _|— D & 1000 N’\E\SOO
Planned data products will be produced with 1-minute average G=0C H 0 N :
best estimate data. Collaboration and feedback on accuracy and — U D
resolution requirements happily accepted. \ 1L, 4 %\] ) Cosine of solar zenith angle: L
po = cos(bo) MELGAC N A
Instrumentation: SHIPRAD SYSTEM Equation for calculating horizontal SW Cosine of tilt zenith angle: SR e
(G) from dt'lteg SW (GI-? ' -Bl_ﬁd Dl]:‘fuse 'S” HUT =— COS(HT) Comparison between port and starboard Total
New ShipRad systems were designed to measure Eﬁs:nmlees (’zheec?)qslijnae (;)f tr:elfcﬁ’tezgr:ifr:na (- Total SW irradiance SW measurements shows large deviations due
LW and SW broadband irradiance on ships. ar Ie% ),is caloulated as a function D: Diffuse SW irradiance to shading that is not seen in diffuse SW
Deployed for the first time at the MARCUS field fg " ‘:]T 1 and head N Direct normal irradiance rradiance
campaign, measurements of components of SW S [, el el nezieling - G7: Total SW on tilted surf Methodology for creating best estimate irradiance to avoid shading:
. - . - - Dr: Diffuse SW on tilted surf . .
irradiance along with tilt and heading, allows for Lo TRE ST on TR Downwelling LW and Diffuse SW:
post processing to correct for tilt. o average of port and starboard /Wr**\
Tilt correction for 10" or less within 10 W m2 measurements when tilt angle < 10° L 1 |
Vector Nav 300 15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00
Eppley PIR . . . - i Port Total - Starboard Total
: o Measures pitch/roll/heading with respect o SWan Residuals versus Tit 20090519 | ong et al. (2010) show that [ . I I . . I
Measures downwelling LW igradiance to the radiometers of the ShipRad system . L 0SS 208 2 T fo 2 the glt Corre(C’[ion) Total SW—use average of port and 323 Mn
I I PR U I va il : |
— ) e e methodology corrected 90% starboard unless shaded: | SR AT | I
- ‘ ,GPS-B' s xv:;g’, zf“’ Ci . 0 ° When port/starboard total SW IS 1500 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00
v ol ' & 20 T TN s (A T XL RSN NN Of the data tO Wlthln 1 O Wm 2 Starboard 1 sec Deviation
. Py | T . . . >100 W m- than starboard/port AN TR —]
PR iy e o I DRSS for tilt of +/- 10° or less, with total 4 -
an average absolute . L M "
» ® B PR R N o P * When 1-sec deviation greaterthan = .. . . . . . . .
; I deV|a't|On Of 52 Wm ,and 5 W m-2 15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00
| Unshaded SPN1 PG IR O A 95% if the data within 10
@ Shadgd SPN1 Measures total SW irradiance more accurately than 20 a5 10 5 0 5 0 15 20 W2 f ilt of +/- 5O |
k\/ I\geasures dkllffuse and total shaded instrument. Using center sensor as primary Tilt Deg) m= for tilt of +/- 5~ or less. Cormbined data ch
Irradiance with no moving parts  jeasyrement and average of additional sensors as : i?nrzs'r;is i?naacc Zoses Shading not a problem when
secondary measurement Example combIHEd Zhadinlg WLen%e;rd Y cloudy

Example of tilt correction, Dec. 14, 2017:
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Methodology from Long et al. (2010), TOASJ, 4, pp.78-87, doi: 10.2174/1874282301004010078.
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