Field Testing the New Open-Path and Enclosed-Path CO_/H,O Flux Measurement Systems

G. Burba, I. Begashaw, G. Fratini, F. Griessbaum, J. Kathilankal, L. Xu, and D. McDermitt

LI-COR Biosciences, Lincoln, Nebraska, United States; *"Corresponding author: george.burba®@licor.com

INTRODUCTION FIELD RESULTS SUMMARY
- New models, LI-7500RS and LI- Drifts at Highly Contaminated Sites Fluxes at All Sites - Instrument-to-instrument variability
.. 60 ;o :
- 10 o -
7200RS, are based on the original LI 15 contamination-related drifte i open-path CO. CO, flux covariance 5% Was reduced. 39 fold in new RS
7500/A and LI-7200 gas analyzers A Fc, pmol m2 51 AA systems vs originals
0 = ALE T A - -0.26 £0.85 S
. . £ AR 'S Aaa - 'ﬁ . s s L
= Development focused on improving 2 | ~ O Open-path 1: Landfill e = In terms of contamination-related
. . \ -7.77 3.1 ,A, d i
stability in the presence of S -10 — e Open-path 2: Landfil - drifts, the new open-path RS system
contamination and on refining £ RGMT Lam s _ Open-path: Howard performed significantly better than
= g Q
-20 - O Tel
temperature COﬂtrOlS —&— Original LI-7500: average and range of 3 instruments § % § 0 the Orlglnal fOr bOth COZ and HZO
—@— | |-7500RS: average and range of 3 instruments é *é W)
. Typical T drift in the ref for daily swing @ 400 g 9 o - :
- New systems also include 30 e - CO, drifts in open-path RS system
0 12 24 36 48 - .
automated fully corrected flux Veasurement Days ; were few-to-tens of times less than
calculations by remotely-accessible : P 4 Enclosed-path: LERS in the original models
microcomputer, SmartFlux 5 LTF: contamination-related drifts in open-path H,0 s Enc osed-path: Tuscia
) Ra"”l Rain Enclosed-path: Howarg = H,O drifts in open-path RS system
-3 /,/ /// ,,/ . .
g 3 s were many tens of times less than in
ORIGINAL MODELS S €0 e original model
£ 2.03 +0.44 0 o 0 the original modeis
o : )
T :
0 Unfiltered LI-7200 .Suspectl ptoint, Relocafted lfrom é 0 |.W 0.14 +0.05 Orlglnal Model - The Unflltered enclosed RS System
Incomplete roof to lawn b .
425 cleaning ; —#— Original LI-7500: average and range of 3 instruments 20 . . performed SU bSta ntla”y better than
—@— | |-7500RS: average and range of 3 instruments HZO flux covariance '1.1 h . o | f H O d f .
397.0 - - y
T VA A 7% V AW\ — __\\: Typical T drift in the reference for daily swing @ 10 mmol/mol Fg, mmol m2 st C e F)rlglna or 2 rl_ tS’ at times
R N V= - AR 2y 3 . . . , drifting few-to-tens of times less
~ 398.5 ) © Open-path 1: Landfill g
375 | Measurement Days o 0 path 2- Landfill .

o gleatnce.llzivc(jraglcle:n.d rtangeoft3 instruments 4 o - pen-patn Z: Landrl '/, - Improvements 1N enC|OSEd'path C02
ago I ReferencegastanI;,400.3ppm+/-1% | contammatlon-relate: C.inftsm enclosed HZC? Open'pat’]l Howard ’\" drlfts were modestl be|ng Slmllar or
Nov-2010 Jan-2011 Apr-2011 Jul-2011 Sep-2011 % Cllnl lRam 2:8120.33 O “‘ JUSt a blt better than the Orlglnal

£ g |
= 2 2
.. : = ;
- When original models experienced £ ' %
. . . O +
contamination, drifts ranged from = !.:::’::.;{‘:W 0.83£0.09 CONCLUSIONS
-35 to +30 ppm vs reference gas tank £ 0 A Enclosed-path:LERS
- Original unfiltered LI-7200: average and range of 3 instruments A Enclosed-path: Tuscia 5 F|e|d results Suggest that new RS
o When |nStr|UZ1?fnt(S were )Clean, : —— Unfiltered LI-7200RS: average and range of 3 instruments Enc osed-path: Howard Systems can Signiﬂcantly reduce Site
average total drirt (span+zero) over o " - - s - -
maintenance requirements and
- ' M tD :
11 ?onth P_?_”OC_| Wanl-S PPm,kwe” seHTEment Tays improve flux data coverage vs
W|t 1N SpECI |Cat|0ns O gaS tan S Specie Design Site Original RS model Drif':(t::]:ztion 0 10 20 Or|g|nals mOdels
_ P Landfill -6.8 to -4.0 -14t00.2 2.9 to 16.7 Original Model .
Clean original models can be used as . open-path  LTE 78 03 299 - Improvements are especially strong
FE|Iab|e flEld referenCES fOI’ new pp;’i Tuscia 0 to 20! 0 1to >>>1 -~ When bOth Or|g|na| and new RS mOdE|S In Open_path CO and H O
. . Tuscia 25 to 60 0 to 402 1.3 to >>> _ _ _ L i 2 2
nclosed . . [
Landfill 1.2to0 1.6 -0.01to0 0.1 8.4 to 188 ' ' "
o 12t ooLte et concentrations, setup and field regimens, for the enclosed-path H.O
TEST SITES o Tuscia 0 407100 i the 1:1 hourly flux comparisons were good measurements
oced Tuscia 1.5t0 3.0 0? >>>
enciose
Howard 45 19 2.4 * Slopes ranged 0.93-1.07, R? ranged 0.93- .
- FIEld teStS We re CondUCted Over SIX qussiblehuman error when ca/ibrating origina/mode/; ZRS.mod.ellwasneverc/eanedinprior4months Whi/eoriginalmode/wasc/eaned p . g . 93 7’ g 93 - |mprOvementS may be pa rtICU|ar|y
. 3 times; 3RS model was never cleaned in prior 7 months while original model was cleaned 3 months earlier 1'OOI Wlth n ranglng frOm 796 tO 2129 ] ] ] ]
penc)ds 5-14 months |ong, at 6 , f e i ol oo the ot effective at sites or durmg perlods
_ _ _ Reduction of contamination-related drift in RS models determined by the change _ _ _ _ _ _
dlverse Sltes, US|ng 26 gaS analyzers: in readings before and after cleaning. Zarnekow site did not see significant before- = Most dlfferences N ﬂUXES came frOm the eXPerlenClng mEC“Um and h'gh
: : after cleaning differences, likely as a result of low-contamination season. LERS site : : : : . . -
dEtalls are in BegaShaW et al (2016) had filtered rgeference, SO No be);ore-after cleaning data were available. contamination drlftS In the Orlglnal mOdE|S |EVE|S Of contamination
DETAILS: Begashaw I., G. Fratini, F. Griessbaum, J. Kathilankal, L. Xu, D. Franz, E. Joseph, E. Larmanou, S. Miller, D. Papale, S. Sabbatini, T. Sachs, R. Sakai, D. McDermitt, and G. Burba, 2016. G F Z ﬁ. HOWARD 0@5 integrated @ @ h UNWE%”% ‘/,cm
Results of first field tests of the improved open-path and enclosed models of CO2 and H20 flux measurements systems. European Geosciences Union General Assembly, Vienna, Austria, April 17-22 POTSDAM -g UNIVERSITY i e TUSC]EI ®




