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Table 5. ChemicalNO, Budgetin the FreeTroposphereObsenationsandModels

Field Experiment NO 4+ NO, HNOs PAN NO, Budget Notes Reference
Aircraft Studies

ABLE 3A, July/Aug.1988 20 100 320 ((P — L)unos /(L — P)pan = 5.2)  1,10,11,12 Jacobetal. [1992]
50°-75°N, 150°-17C°W, 5-6.2km

ABLE 3B, July/Aug. 1990 33 50 240 (L~o,/Pro,=0.95) 2,10,11,12 Fanetal. [1994]
45°-57°N, 65°-90°W, 2.5-6.2km

TRACE-A, Oct. 1992 57 130 294 (Lwo, / Pxo,=3.6) 3,10,11,13  Jacobetal. [1996]
40°S-20°N, 60°W-40°E, 4-8km

ibid., 8-12km 145 59 223 (L~o, / P~no,=5.6) 3,10,11,13  ibid.

PEM-WestA, Oct. 1991 ~27 12 16 Rn< 0.7(3-5) 4,13 Singhetal. [1996a]
0-25°N, 100E-140'W, 7-13km

PEM-WestB, Feb/Mar 1994 84 54 39 Rn =0.64(~2) 5,10,11,13 Kondoetal. [1997]
110°E-18C, 5°S-25'N, 7-12km

PEM-WestB, Feb/Mar 1994 70(45) 160(95) 25(40) RN~2.9(2.8) 6,12 Singhetal. [1998]
110°E-18C, 5°S-1C°N, 6-12km

PEM-TropicsA, Sep/Oct.1996 21 48 27 (Lxo,/Pno,=1.9) 10,11,13  thisstudy

0-3(0°S,16C°E-9C°W, 6-12km L
MountainSiteMeasuements

MLOPEX I, spring1988 32(20) 116(184) 17(15) RN=3.5(~17,9.4) 7,12 Liu etal. [1992], Brasseuretal. [1996]
18°N, 156°W, 3.4km
MLOPEX lla, fall 1991 26(23) 76(232) 12(13) RN =2.0(10,21) 8,12 Brasseuretal. [1996], Hauglustainest al. [1996]
MLOPEX Ilb, winter 1992 33(29) 78(155) 29(28) RN =1.4(5.9,21) 8,12 ibid.
MLOPEX llc, spring1992 41(19) 140(170) 36(17) RN =3.2(8.8,24) 8,12 ibid.
MLOPEX Ild, summerl992 30(25) 84 (351) 9(11) RN =2.4(14,24) 8,12 ibid.
Tenerife,summer1993 70(49) 410(380) 10(14) RN =5.9(7.8) 9 Sdultzetal. [1998]

28°N, 16°W, 2.4km

Valuesin parantheseare modelresults. The table compilesmeanor medianconcentration®f NO,, HNO3;, andPAN obseredin previousfield studiesof the remotetroposphere,
togetherwith summaryresultsof chemicalNO, budgetanalysesonductedusing photochemicapoint modelsor in somecasegglobal three-dimensionamodels. Somemodelsusethe
HNO;/(NO + NO;) concentratiomatio (Rx) asdiagnostioof theNO, budgetwhile othersusetheratio of chemicalossof NO, (Lno,) to chemicalproduction(Pyo,) whenthemodelis
constrainedvith local obsenations.Notesareasfollows: (1) No heterogeneou§O,, loss. Theratio of netlossof PAN to netproductionof HNO; exaggerateshe NO,, budgetimbalance.
(2) Valuefor backgrounctonditions. Concentrationsire weightedaveragesover threealtitudebands. Lno, / Pno, is readfrom figure andcorresponds$o mean{no,)/meanfro,). (3)
N, O3 hydrolysisin aerosolsncluded.(4) The sumof meanNO andmeanNQO, givenby Singhetal. [1996a]is ~58 pptv, but Crawford et al. [1996] concludethatobsenedNO, is high
by afactorof 3-4. Thevaluesin this tableincludemeanNO, reducedby a factorof 3. Obsered Rx takenfrom Singhetal. [1996b,Figure5]. ModeledRx from the MOGUNTIA global
three-dimensionahodelwhich includesN,O; hydrolysisin aerosols.(5) Entry for air masseshatwereclassifiedas“maritime tropical”. Crawford et al. [1997] statethatregycling from
HNOj; contributes32%of therequiredN O, sourcefor the completeuppertropospheri®EM WestB data.(6) Averageof obsenationsandmodelresultshinnedin 5° latitudeintervals,taken
from Singhetal. [1998, Figures6 and9]. Globalthree-dimensionahodelfrom Wang etal. [1998]. (7) Model concentrationfrom MOZART global three-dimensionahodel[Brasseur
etal., 1996]. FirstmodeledRy from Liu etal. [1992]: photochemicasteadystatebox modelwith no heterogeneouN O, loss. SecondmodeledRy from the MOZART modelincluding
N, O3 hydrolysisin aerosols.n athird analysisof MLOPEX | data,Chatfield[1994] givesarangefrom 14-25for simulatedRx from a Lagrangiarbox modelwith N, O hydrolysis. (8)
Model concentrationsindfirst modeledRy valuesarefrom Brasseuretal. [1996] who reportresultsfrom the MOZART globalthree-dimensionahodelwhich includesN, Os hydrolysis.
SecondnodeledRx from Hauglustainestal. [1996]: Lagrangiarbox modelwith heterogeneous, O hydrolysis(y = 0.1) andaerosokurfaceareasstimatedrom local aerosolscattering
coeficient measurementg9) HNOj; estimatecasNO, — NO, — PAN. Casestudywith lagrangiarbox modelalongdescendingrajectory No heterogeneou O, loss. (10) NO, from
photochemicasteadystate.(11) Photochemicabox modelin diurnalsteadystateconstrainedy obseredNO, HNO3, andPAN. (12) Meanvalues.(13) Medianvalues.



