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INTRODUCTION

There arr ~veral on-going air quality st udim in thr vwstrrn I-nit(wl St fit(’s: S{ ’11S l:.S: .

LIM.4T2, (; L.-l DlS3. and S(m#4QS4. These projectri havr their ‘m-n t,l)jr:t ivm and L)rus{’(1

on specific arras of intwest . There arr. howrvrr, Mmr (Ajrct ivrs CtIIIIIIItm III iill t Ilt’
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3 (if’t”illtml lcll~ fll~~(mlf-i Illslilllt Illl]lil{ I $illlfl\
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1.

2.
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,5.
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(hnsist t=ntly higher s ]Ifate cfmctmtrittiuns at (’anymlands Katitnltil l’ark ( northtoast

of NGS) than at Grand (!anytm (southwest of S(; S) National Park,

On the other hand, consistently It)wrr tract= gus c(mcentratitm at thr Canymlands

than at the (;rand (’anyfm Sati(ulal I)arks.

(’(msistcnt]y hight*r conccntrtitii)ns 11[ su]fatr and tracr gns fit ]’agr than at ]ifq~i

Point ((; rand Canym ).

Littlr systematic diurnal varititit,n in thr t~ljs(’rwd trace gas rtnlcrntratiorl. particn.

Iarly in thr Grand Canym area,

Lit tk mrrelat ion between t hr upper air wind direct ifm and thr mrfaw omrent rat i(ms

of trace gah and su]fatt’. and

Largr variat ifm in t hr wind dirrrti{m with tlright.





in horizontal and vrrtica] direction. llran winds. tt=mpc-rature. and wtitt=r vapor viiry

greatly with height near thr surfare. in order to resolve these variations. mmunif(mn grid

spacings are used in the vertical direct i(m.

RESULTS

The purp(me of the prmrnt study is to um-krstand t h? mechanisms which rwul~ed ill

large variations in space and time of wind and t urbulrncr distributions in t hc JYH I-I-ES

study area. This i%essentia] in resolving the seemingly contradicting brhavit~r (If the sulfatr

and tram gas concc.ntr. itilm distributions discussed earlier.

I



heating from the sun at the ground. The corresponding standard deviation f~f the vcrtica]

wind component at 2 p.m. (Fig. 3b) is much larger in magnitude and deeper in d:- vertical

cxtem than the counterpart at 1 a.m. (Fig. 3a).

The modeled wind and turbulence distributions arr used to cornputt= 1ramport a:ld

diffuEion of a trace gas from INCS. The trace gas plume is represented by mnny pufls rrlcascd

continuously at SGS. The effective height of the plume at N(1S W*S estimatml I() lM=50[]

m above the ground. Projections of the modeled puff centers at 2 p.m. and 7 p.nl. are

shown in Fig. .la and Fig. lb, rcspcctive]y. The modeled turbulence a])~)ar~n~]~ rcarhrd thr

plume height (500 m above the ground) around 2 p.m. (Fig. 4a) evirlcncml hy thr disll.r]xmd

distribution of thr puff renters. The modeled puff ccntms continued to spread horizontally

as WFIIas vmtically dur to th~ combinutit)n of the intensifkd turbulence and wind sl]rars ~rI

thr vrrtiral directi(m (Fig, 41J). The modeled conrentratirm ~~ftrace Kak ( Figs, !iii and 51)) al

the grtmnd lt=vel alwj show-s ctmsider~ble variati{ms in spare and tirm=, Thr t-(mrrrltrati(m

c~mt ours rrprmtmt t hr valum after l~Ig,,, is ap;]litd. Ffw rxamplc, -5 rt)nl(mr rcpriwnts

thr r(mrentratif~i] of ](] r g~nls. ‘1.tw daytinw rlmcrr]t rali(m distrihuti!m (Fig. 5i4 ) rrtail)s

M plumr likr fctit urr I)ut thr night t inw rln]ntmptirt ( Fig. 55) K110W5wry CtlIIlplr X illl(l

flt~ilh(~rll~~grllwtlti~ rhtirtirtcristir~ which ritnm}t IN. ~lnlulatwl by a simplr (;iiu~sian mtNirl.

Finally. lhr III(A+V1 sllrfarr rimcml~rtiti(m~ iit l’tIgr awragrd tnw (i iwmrs iirr phd fvd

as a fnnrli{m (d !hr lfIrtil til:w in I;igl (i. “1.hc dot ltvl Iinr indirht r~ I hr avrrtigrd r(mrrll

trflt ion fwrr Ihr rnl irr silllulfilil]rl ~lrri~}(l, ‘1’tw IIIIIdrlCd diIyI inw pritk rlmrwt rmt i~m an:l

tivrragml cImrrIIl riil ion IIW; I tlr ISIIt irr xilllulht itlrl prri(~fl ~rr il. gt)iltl iigrrmlwnl w it II t tlr

[~l)wrvaliiti]s 1}111t}lc, lligllttill~~, valll~~s Hrr %Iig]llly llll(li’rt~slifllfit~.[1.
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Fig. 1. Three-dimensiond representation of the topography for the area simulated.
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Modekd wind vectors at 14 m above the ground. Terrain ii contoured by solid
lines with an increment of 400 m with dashed lines at intermediate levels. a) at

1:00 a.m. and b) at 2:00 p.m.
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Fig. 3. Vertical profi.k of the mochded standard deviation of vertical velocity at a) 1:00

a.m. and b) 2:00 p.m.
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Fig. 4. ‘llajectory of the modeled puff centers projected on the surface at a) 2:00 p.m.
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