
KpuoccfJepa 3eMJiu, 1998 , T . II , N~ 3, c. 56-60 

Y,D:K 574:551.3:62-500 

TEXHOJIOrIHI AHAJIM3A KAqECTBA ATMOC<I>EPHOro B03,lIYXA 
B PAHOHAX HE<I>TE)J,OEblqif HA EA3E 

rEOMH<I>OPMAU,MOHHOH CMCTEMbl (rMC) 

A. IO. Me,!1,Be,!l,eB, 3. B. AspaMeHKO 

J1ncmumym 1Cpuocc/Jepbi 3eMl!U CO PAH, 625000, T10Me1tb, al R 1230, PoccuR 

PaccMaTp1·rnaeTC5! remrncjJopMaQ110HHa5! TexHOJIOrM51 aHaJI113a xaqecrna np113eMHOro CJI051 aTMoccjJepb1 Ha 
OCHOBe noCTpOeHl151 6ycjJepHblX 30H BJil151H1151 BOKpyr Cyll\eCTBYIOll\eH 11HcjJpanpyKTYPbI 11CTO'IHl1KOB Bbl6pocos 
npe.L\HbIX sell\eCTB Ha MecTOpO}K,[\eH1111 HecjJT11 11 ra3a. TexHonor1151 aHaJI113a y'l11TbmaeT 11HTeHCl1BHOCTb pa6oTb1 
11CTO'IHl1KOB 3arp513HeHl151, a TaK)Ke MeH5llOll\11eC51 KJil1MaTl1'1eCKl1e ycJIOBl151 . 

J1cmo'lHU1C 6b!6pOC06 , opeOJ! 3aZpR3HeHUR, cpeiJHeMeCJ!'!HaR lCOHU,eHmpat.i,UR, lCapma anu.wc<J;epHOZO 
3azpR3HeHUR, zeouHc/JOpMau,uoHHaR cucmeMa 

TECHNOLOGY OF ANALYSIS OF ATMOSPHERIC AIR QUALITY IN PETROLEUM PRODUCTI01 
REGION ON THE BASIS OF GEOINFORMATION SYSTEM (GIS) 

A. Yu. Medvedev, E. B. Avramenko 

Earth Cryosphere Institute SB RAS, 625000, Tyumen, 1230, Russia 

The geoinformation technology of the analysis of near-earth atmosphere layer quality is considered on the 
bases of construction of buffer zones of influence around the existing infrastructure of harmful substances emis ·on 
sources at petroleum and gas field. The technology of analysis takes into account the intensity of pollution source 
work and varying climatic conditions as well. 

The source of emissions, the halo of pollution, monthly average concentration, map of atmospheric pollution, 
geoinf ormation system 

BBE,l],EHME 

I1p11 pa3pa6oTKe HeqJTer a3osoro MecTopo:>rq~e­
HH5I OlJeHb Ba:>KHO HMeTb o6'beKTHBHYIO HHCpop­

MaU:HIO 06 3KOJIOrH'IeCKOM COCT05IHHH OKpy:>Ka10m;eH: 

cpe)].bl H, B 'IaCTHOCTH, 0 KalJeCTBe aTMoc¢epHoro 

B03)].yxa. Ha cero)].H5IIDHHH )].eHh 3KOJIOrH'IeCKHMH 

KOMHTeTaMH ocym;eCTBJI5IeTC51: peryJIHpOBaHHe BbI-

6pocaMH Bpe)].HbIX sem;eCTB qepe3 COOTBeTCTBy10-

m;11e pa3pemeHH5I Ha npe)].eJibHO-)].OIIYCTHMbie Bbl-

6pocbr (ITLl,B) H BpeMeHHO-COrJiaCoBaHHbie BbI6poChl 

(BCB). DpH 3TOM KOMrrJieKCHa5I ou:eHKa 3arp5I3HeH­

HOCTH npH3eMHOro CJI05I aTMoc¢epbI B pe3yJJhTaTe 

ct>aKTH'IeCKOro ,11;eHCT BH5I HCTO'IHHKOB BbI6pocoB He 

1Ip0BO,ll;HTC5I. 

Dpe,11;JiaraeMa5I reo11H¢opMau:110HHa5I TexHOJIO­

rvrn , HCIIOJib3YIOID;a5I 3JieK TpOHHYIO K apTy M eCTO­

pO:>K)].emrn, 6a311py10m;a5IC5I Ha CTaTHCTH'IeCKHX )].aH­

HbIX r11,11;poMeTu:eHTpa H xapaKTepHCTHKax HCT01..[­

HHKOB BbI6pocoB Bpe,ll;HbIX sem;ecTB, 1103BOJI5IeT M0-

,11;eJIHpOBaTb 30Hbl co cpe,11;HeMeC5I'IHbIMH KOHU:eHT­

pau:1rnMH spe)].HbIX sem;eCTB B npH3eMHOM CJIOe aT­

Moc¢epbI (B )].aJibHeilrne M opeoJihI aTM oc¢epHoro 

!Cl A. IO. Me,L\Be,[\es, 3. E. ABpaMenxo, 1998 . 
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3arp5I3HeHH5I) BOKpyr cym;ecTBy10m;eB: JIB 

TYPhI HCTOl..[HHKOB Bh16pocos Ha MecTop ' 

OCHOBe IIOCTpOeHHblX opeoJIOB M0,11;em1p 

KapTa 3arp5I3HeHH5I cpe)].bI, 110 KOT p Q)KHO 

o6'beKTHBHO ou:eHHBaTb Ka'IeCTBO npH3e rn ro 05f 

aTMoc¢epb1. 

TexHoJior11sr ,11;aeT B03MO:>KHOCTh Har sms:oro 

aHaJIH3a H nporH03HpoBaHH5I COCT05IHJ15! " 

m;eil cpe)].bl c yqeTOM H3MeHeHH5I K JIIIl.'fa JI'l 

ycJIOBHH paccMaTpHBaeMOH MeCTHOCTH H e3 HH ro 

(IIOMeC5IlJHOro) pe:>KHMa pa60Tbl HCTOlfIDIK 3a­

rp5I3HeHH5I. Ha ocHoBaHHH rroJiyqeHHOH mI 2 
U:HH MO:>KHO peIIIaTb 3a,11;aq11 HOpMHpOB a.RH5I Ra ­

rpy3KH Ha np11po,11;Hy10 cpe)].y 11 ou:emrnaTI> po IDI 

HaHOCHMOro ym;ep6a' a TaK:>Ke rrpHHliM:aTb 

BHJibHbie pemeHH5I Ha CTa,IJ;HH corJiaCoBaHID! upoe -
TOB HOBblX coopy:>KeHHH. 

Heo6xo)].HMO OTMeTHTh, 'ITO ¢op m p 

opeoJihl aTMoc¢epHoro 3arp5I3HeHH5I 5IBJJ.snoTCl! 

3YJihTaTOM IIOMeC5flIHOro reoMeTpH'IeCKOro OCpeJJ;­

HeHH5I opeOJIOB' C03)].aBaeMbIX HCT01..[HHKa <[]JI Bbl ( 



TEXHOJJOI'Jf51 AHAJ!Jf3A KA '!ECTBA ATMOCr:/JEPHOI'O B03/{YXA 

COB e:tKe):IHeBHO, a 3Haqemrn KOHU:eHTpaU:IIM BpeJJ,­

HbIX Beru;eCTB B nOCTpOeHHbIX opeoJiax paccqIITbIBa­

IOTC51 Ha OCHOBe cpe):IHeMeC5JqHbIX pe:tKIIMOB pa6oTbl 

IICTOqHIIKOB Bhr6poca. I1o3TOMY no JJ,aHHOM TexHo­

JIOrIIII MO:tKeT 6hITb ocyru;eCTBJieH aHaJIII3 KaqeCTBa 

aTMoc¢epHoro B03):1yxa TOJibKO )J,JI51 UITaTHbIX CIITy­

au;IIM Ha MeCTOpO:tK)J,eHIIII (TeXHOJIOfII51 He yqIITbIBa­

eT aBapIIMHbie BbI6poCbl B aTMoc¢epy). 

TEXHOJIOrlUI IIOCTPOEHM5I OPEOJIOB 
ATMOC<l>EPHOro 3ArP.sI3HEHM5I 

MCXO)J,Hble )J,aHHbie. Li,JI51 pemeHII51 nocTaBJieH­

HOM 3aJJ:aqII Heo6xo)J,IIMO IIMeTh JJ,aHHhre, co6paHHhie 

npII TeXHIIK0-3KOHOMIIqecKOM o6ocHOBaHIIII (T30) 
npoeKTa MeCTOpO:tK)J;eHII51 II Ha 3Tane ou:eHKII B03-

)J,eMCTBII51 Ha oKpy:tKaIDru;yID cpeAy (OBOC): 3KOJIO­

ro-JiaHJJ,ma¢THYID KapTy, cxeMy pa3Meru;eHII51 

o6beKTOB Ha TeppIITOpIIII MeCTOpO:tK)J;eHII51, xapaK­

TepIICTIIKY eCTeCTBeHHOro COCT051HII51 OKpy:tKaIOru:eli 

cpe)J,bl (KJIIIMaTIIqecKIIe ycJIOBII51)' napaMeTpbl IIC­

TQqHIIKOB B03)J;eMCTBII51. 

XapaKTepIICTIIKa ecTeCTBeHHoro cocT051HII51 

OKpy:tKaIOru;eli cpe):lbl )J,OJI:tKHa CO)J,ep:tKaTb CJie)J,yIO­

ru:ne JJ,aHHbie no KJIIIMaTIIqecKIIM ycJIOBII51M Ha Me­

CTOpO:tK)J;eHIIII no Ka:tK)J,OMY Mec51u;y: 

- cpe.ll,H5151 TeMnepaTypa aTMoc¢epHoro B03-

JJ,yxa: T
6 

[°C ]; 

KOJIIIqecTBO mTIIJieBhIX JJ,Heli B Mec51u;e: K 
[%]; 

nOBTOp51eMOCTb BeTpa no 8 pyM6aM (po3a 

BeTpOB) : Ni [ % ], rt:1e i - HanpaBJieHIIe no a3IIMY­

Ty; 

- cpe)J,H5151 CKOpOCTb BeTpa no Ka:tK)J,OMY i 
HanpaBJieHIIIO: vi [M/ c ] . 

Li,JI51 pacqeTa KOHU:eHTpau;IIM Bpe)J,HbIX Beru:ecTB 

B aTMoc¢epHOM B03)J,yxe Heo6xO)J,IIMO IIMeTb JJ,aH­

Hbie, . xapaKTepII3yIOru;IIe IICTQqHIIKII Bbr6pocoB 

Bpe)J,HbIX Beru:ecTB )J,JI51 Ka:tK)J,Oro MeC51IJ;a, a TaK:tKe 

JJ,aHHbre, onIIChrnaIOru;IIe oco6eHHOCTII npou:eccoB 

pacceIIBaHII51 npIIMeceli II COCT051HIIe 3arp513HeHII51 

aTMoc¢epbl B paccMaTpIIBaeMOM MeCTHOCTII: 

- MOiu;HOCTh Bhr6poca: M [r/c]; 

- BhICOTa ycTh51 IICToqHIIKa: H [M ]; 

- JJ,IIaMeTp ycTh51 IICToqHIIKa: D [M ]; 

- CKOpOCTb BbIXO)J,a ra30B03)J,YIDHOM CMeCII II3 

IICTO'IHIIKa: Wo [M/ c ]; 

- TeMnepaTypa Bb16pacbrnaeMoli ra30B03J:IYID­

HOM cMern: T [°C ]; 

- K03cPcPIIU:IIeHT' yqIITbIBaIOiu;IIM BJIII51HIIe 

peJihe¢a Ha MeCTHOCTII: 17; 
- cPOHOBa51 KOHU:eHTpaU:II51 Bpe)J,HbIX Beru:ecTB: 

C<P (Mr/M3 ] . 

IlpHHYTbie )J,Onyru;ettHY. Li,JI51 npe.D,JiaraeMOM 

MO)J,eJIII npIIMeM, qTQ B TeIIeHIIe MeC51U:a napaMeTpbI 

IICTOqHIIKOB BbI6pocoB II KJIIIMaTIIqecKIIe ycJIOBM51 

He II3MeH51IOTC5l, T . e .: . 

vi = canst Ha Bcex HanpaBJieHII51X, T. = canst, 

T = canst, M = canst, w 0 = canst, C<P = canst. 

OcHOBHhie IICTOqHIIKII Bhr6pocoB BpeJJ,HbIX Be­

ru:ecTB B aTMoc¢epy Ha MeCTOpO:tK)J,eHIIII no npOCT­

paHcTBeHHbIM xapaKTepIICTIIKaM MOryT 6hITb KJiaC­

CIIcPIIU:IIPOBaHbI no CJie)J,yIOiu;IIM TIInaM: ToqeIIHbie 

(KoTeJibHhre, ¢aKeJihr, KYCThr CKBa:tKIIH), JIIIHettHhre 

(TpaHCIIOpT Ha aBTO)J,Oporax)' IIJIOiu;a)J,Hbie (pa3-

JIIIBbI HecPTII, BaXTOBbie noceJIKII) . I1peJJ,JiaraeMa51 

TeXHOJIOfII51 n03BOJI51eT MO):\eJIIIpOBaTb opeOJibI aT­

Moc¢epHOro 3arp513HeHII51 ):\JI51 Ka:tK)J,Oro TIIIIa IIC­

TO'IHIIKa, IICnOJib3Y51 COOTBeTCTBYIOiu;IIe aJirOpIITMbI 

noCTpOeHII51 30H. 

AJiropttTM nocTpaeHMY opeoJIOB 3arp513HeHM51 

)J,JI51 Toqeqttaro MCTOqHHKa Bb!6poca. I1yCTb Heo6-

XO)J,IIMO c¢opMttpoBaTb BOKpyr ToqeqHoro IICTQq­

HIIKa Bhr6poca .D,Ba opeoJia aTMoc¢epHoro 3arp513-

HeHII51 (3oHy CIIJihHOro II cJia6oro aTMoc¢epHoro 

3arp513HeHII51) no O)J,HOMY BbI6paCbIBaeMOMY Bpe):IHO­

MY Beru;ecTBY II paccqIITaTb 3HaqeHII51 cpeJJ,HeMeC5Jq­

Hhrx KOHU:eHTpaU:IIM 3TOro Beru:ecTBa B nocTpoeHHbIX 

opeoJiax. 

Li,JI51 pacIIeTa KOHU:eHTpau:ttli Bpe)J;HbIX seru:ecTB 

BOCIIOJih3yeMC51 MeTO)J,IIKOM OHU-86 [Memo-
aurn . .. , 1987]. 

1. HaliJJ,eM cPYHKU:IIII-3aBIICIIMOCTII KOHU:eHT­

pau;IIII BbI6paCbIBaeMoro Bpe)J,HOro Beru;ecTBa OT pac­

CT051HII51 B BeTpeHbie )J,HII )J,JI51 Ka:tK)J,Oro i-ro HanpaB­

JieHH51: 

c vi (x) = F (M, H, D, WO, T, 1J, T., T, vi). 

2. Hali.D,eM cpeJJ,HeMec51qHJJ1e 3aBMCIIMOCTII 

KOHU:eHTpau;IIII BbI6paChIBaeMoro Bpe)J,HOro Beru:ecT­

Ba OT paCCT051HII51 )J,JI51 Ka:tK)J,Oro i-ro HanpaBJieHII51, 

npeJJ,noJiara51, LJTO B )J,HII illTIIJI51 BbI6poca He 

npoIICXO)J,IIT: 

Ni (100 % - K) 

100 % 100 % 

3. Hali.D,eM 3aBHCIIMOCTb KOHu;eHTpau;IIII BhI-

6pacornaeMoro Bpe)J,HOro Beru;eCTBa OT paCCT051Hl151 B 

)J,HII illTIIJI51: 

C
0
(x) = F (M, H, D, w

0
, T, 1J, T

8
, T ). 

4. Hali.D,eM cpeJ:1HeMec51qHyIO 3aBIICIIMOCTh 

KOHU:eHTpau;IIII Bn16pacnrnaeMoro BpeJJ,Horo Beru;ecT­

Ba OT paCCT051HII51, npe.D,noJiara51, qTQ B BeTpeHhie 

)J,HII BbI6poca He npOIICXO)J,IIT: 

K 
Co(x) = Co(x) · 100 % · 

5. HaliJJ,eM 3aBIICIIMOCTh JJ,eMCTBIITeJihHOM 

cpe):IHeMeC5JqHQM KOHU:eHTpau;IIII Bb16paCbIBaeMoro 

Bpe)J,HOro Beru;eCTBa OT paCCT051HII51 ):\JI5l Ka)[()J,Oro i-ro 

HanpaBJieHII51: 

Ci (x) = Co(x) + cvi (x ). 

6. 3a.D,a)J,IIMC51 rpaHIIqHbIM 3HaqeHIIeM KOHU:eH­

Tpau;IIII Bn16pacnrnaeMoro Bpe):IHoro Beru;ecTBa .D,JI51 
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Cmin 

M1i= M2i 

Mli = M2i 

Pwc. 1. rpaqJHKH 3aBHCHMOCTeii cpe)J,HeMeCRqHbIX 
KOHU,eHTpau,wtt Bpe)J,HbIX Bell.l,eCTB OT paCCTORHHR. 

sttenrnero Mo1w1rn:pyeMoro opeoJia aTMoc¢epHoro 
3arp5I3HeHirn. Ll,JI5I :noro MO)KeT 6hITh rrpnMeHeH 
ognH H3 rrpegJiaraeMhIX sapnaHTOB. 

BapuaHm 1. 

C. =a· PDK 
mm ' 

rge PDK - IT)],K BhI6pachrnaeMoro spegHoro BeIIIe­
CTBa ; a - Ko::i¢¢mi:neHT, orrpegeJI5IIOIIIHH 3Ha­
IIeHtte KOHIJ;eHTpaUHH spegHoro sew:ecTBa KaK ll:OJIIO 
OT era ITLl,K (HarrpnMep, a = 0,05). 

I1pH 3TOM sapnaHTe IIOCTpOeHH5I rpaHHUbI 
BHenrnero opeoJia pacrrpocTpaHeime spe,[\Horo se­
ni:ecTsa YIIHThrnaeTC5! TOJihKO 11:0 orrpegeJieHHOro 
ypoBH5! spegHOCTH, lJTO rro3BOJI5IeT yMeHhIIIHTh 'IHC­
JIO paCClJHThIBaeMhIX BHyTpeHHHX KOHUeHTpllliec­
KllX opeOJIOB 3arp5!3HeHH5! ll:Jl5! llCTOlJHHKa BbI6poca . 

Bapuaum 2. 
I1o 3agaHHOll p03e BeTpOB 3a KOHKpeTHhlll 

Mernu orrpe,L\eJIIIM rrpeo6Jiagaroni;ee ttarrpasJieHne 
BeTpa. )],aHHOe HarrpaBJieHHe a3HMyTa o603HalJHM 
HHgeKCOM j. 

Ll,JI5! jJYHKUIIH Ci ( x ) Hall:geM ee MaKCHMYM 

(pIIC. 1): Cmax . 
J 

Targa: 

rge (3 - K03cPcPIIUIIeHT, orrpegeJI5IIOIIJ:HH 3HaIIeHne 
KOHUeHTpaIJ;Hll BpegHoro seni:ecTBa KaK ll:OJIIO OT 
MaKCHMyMa c (HarrpHMep, (3 = 0,05) . 

max} 

3TOT sapttaHT YlIHThrnaeT 6oJiee rroJIHOe pacn­
poCTpaHeHne spegttoro seni:ecTBa (CM. pttc. 1), HO II 
Tpe6yeT paclJeTa 6oJihmero lIHCJia BHyTpeHHHX ope­
OJIOB. 

7. )],JI5! Ka)Kgoro i-ro HanpasJieHH5! orrpegeJIIIM 
paCCT05IHHe xli (Hall:geM rpaHHUY BHeIIIHero opeoJia 

aTMoc¢epHoro 3arp5!3HeHH5!)' _!Ia KOTOpOM 6ygeT 
CKJiall:hIBaTbC5I KOHIJ;eHTpau:rrn Cmin" )],JI5! 3TOrO pe­

IIIHM ypaBHeHII5!: 
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C(x)=C. 
t mm 

8. fpaHHUbI BHyTpeHHHX opeOJIOB aTMoc¢ep­
HOrD 3arp5!3HeHH5! MO)KHO onpegeJI5!Tb no11:06Ho II. 7 
(BMeCTO c . Heo6xogHMO 3agaTbC5! 3HalJeHJ1eM 

Ci (x) ll3 ;~ana30Ha [Cmin' cmaxi ]) ' JIH6o ll3 yc­

JIOBH5! Oll:HHaKOBOro Maccosoro cogep)KaHH5! BbI6pa­
CbIBaeMoro spe,L\Horo seni;eCTsa so scex MogeJIII­
pyeMhIX opeoJiax 3arp5!3HeHH5!, lITO ygo6Ho ll:JI5! 
nocJie,L\yIOni;ero aHaJIII3a ocax<geHH5! spegHhIX se­
ni;ecTB B noqsy H3 aTMoc¢epbI. B nocJiegHeM cJiyIIae 
gJI5! Haxo)KgeHII5! x2i (rpaHnua BHyTpeHHero opeoJia) 

tteo6xogIIMO BhIIIOJIHHTh ycJIOBtte: M 1i = M 2i , rge 

x 2i xli 

M 1i = J Ci (x) dx, M 2i = J Ci (x) dx. 
0 

TaKHM o6pa30M, onpegeJIIIM x 2i , pemtts ypas-
x2i xli 

HeHH5!: J Ci (x) dx = 0,5 · J Ci (x ) dx. 
0 0 

9. I1oCTpottM KOHTYP CHJihHOro aTMoc¢epHoro 
3arp5!3HeHH5!, coegHHHB TOlJKll , OTCT05IUIHe Ha X2i OT 

HCTOlJHHKa BbI6poca BpegHhIX seni;eCTB Ha i-M Ha­
npaBJieHHll (pnc. 2). 

10. ITpespaTIIM noJiy"LJeHHhIH KOHTYP s noJIH­
rott ll orrpegeJIHM ll:Jl5! IIOJiyqeHHOH 30Hbl cpegHeMe­
C5IlJHOe 3HalleHHe KOHUeHTpaUHH Bpegttoro seni:ecT­
sa: 

c1 = (t1 (C, · x2i )) I (t1 x2i) + c~ = 

= (t M1i) I (t1 x2i) + C~ . 
11. I1oCTpottM KOHTYP rna6oro aTMoc¢epHoro 

3arp5!3HeHH5!, coegHHHB TOlJKH, OTCT05IIIJ;He Ha xli OT 

llCTOlJHHKa BbI6poca BpegHhIX BeIIIeCTB Ha i-M Ha­
rrpaBJieHHH, H rrpeo6pa3yeM ero B IIOJIFlTOH. 113 
IIOJiylJeHHOll o6JiaCTH BbllJTeM 30HY CHJibHOro aT­
Moc¢epttoro 3arp5!3HeHH5!, IIOJIYllllB TeM caMhIM 
KOJihueo6pa3HYIO 30HY rna6oro aTMoc¢epHoro 3a­
rp5!3HeHH5! (CM. pHC. 2)' B KOTOpo.ll Macca spegHoro 
seni:ecTBa B rrpH3eMHOM cJioe aTMoc¢ephI pasHa 
Macce spegHoro seni;eCTBa 30HhI CHJihHOro aTMOC­
¢epttoro 3arp5!3Hemrn. 

Pttc. 2. OpeoJihI aTMoc<IJepHoro 3arpSI3HeHHSI OT 
ToqeqHoro wcToqttuKa Bht6pocos. 

1 - 30Ha cJia6oro aTMoccjJepHoro 3arp5!3Hemrn, 2 - 30Ha CHJibHO­

ro aTMOccjJepHoro 3arpS13HeHmr, 3 - HCT04HHK Bhr6pocoo npe11-

HbIX Bell\eC'I"B. 



TEXHOJIOI'J15l AHAJIJ13A KA '!ECTBA ATMOC</JEPHOI'O B03/f,YXA 

12. Orrpe;::i:emrn ;::i:;rn 30HhI cJia6oro aTMoccpep­

Horo 3arp5I3HeHIHI 3HaqeHne cpe;::i:HeMeC5IqHOH KOH­

u:eHTpau:nn Bpe;::i:Horo Belll,ecTBa: 

ITo rroCTpoeHHhIM opeoJiaM aTMoccpepHoro 3a­

rp5I3HeHmr MO)KHO opneHTHpOBOqHo ou:eHHTh B HHX 

Macey Bpe;::i:Horo Belll,eCTBa B rrpn3eMHOM cJioe aT­

Moc¢ephr AJI5I rrocJie;::i:yrolll,ero aHaJIH3a oca)KJJ:eHn5I 

Bpe;::i:HhIX Belll,eCTB B rroqBy ll3 aTMOCcj:>ephI: 

h· 
' 

h, 

(1) 

(2) 

r;::i:e Ml' M 2 - Macchr Bpe;::i:ttoro Belll,eCTBa B rrpn3eM­

HOM CJIOe aTMOCcpepbI B 30Hax CHJihHOro ll CJia6oro 

aTMOCcPepHOrO 3arpSI3HeHH5I COOTBeTCTBeHHO; Sl' 
S2 - IIJIOIIl,a.ll,H 30H CHJihHOro ll CJia6oro aTMOCcpep­

HOro 3arpSI3HeHHSI COOTBeTCTBeHno; h - BhICOTa 

rrpn3eMHOro CJI05I aTMOCcpephI (h = 2 M). 

TexnoJiorn5I rro3BOJisreT rrpoBOJJ:HTh anaJIH3 3a­

rpsl3HeHn5I KaK OT OT.ll,eJihHhIX BbI6paChIBaeMbIX 

Bpe;::i:HhIX Belll,eCTB (.ll,JI5I Ka)K.ll,Oro Belll,eCTBa pac~ 

cqnThIBaIOTC5I rnon opeoJihI aTMoc¢epnoro 3arpSI3-

HeHnSI ll 3HaqeHH5I cpe;::i:HeMeCSiqHhIX KOHU:eHTpa­

u:nll)' TaK ll OT cyMMapHoro Bpe;::i:Horo B03.ll,eHCTBll5I 

BCex BhI6paCbIBaeMbIX Belll,eCTB. B IIOCJie;::i:neM CJiy­

qae, BhIIIOJIHSISI ycJioBne cTau;nonapnocTn rpaHHU: 

'6ycj:>epHbIX 30H BJIHSIHHSI HCTOqHHKOB BbI6pocoB 

[EGJOWH0<3 U ap., 1998 ], He06XO.ll,llMO CcpopMII-

pOBaTb opeOJihI AJI5I qeThipex THIIOB Bpe.ll,HhIX Be­

lll,eCTB' KJiaccncj:>nu:npoBaHHhIX no 0.ll,IIHaKOBOH CKO­

pOCTII oce;::i:aHIISI B aTMoc¢epHOM B03.ll,yxe (IIhIJIII, 

MeJIKOJJ:lICIIepcHhie a3p030Jll1 c pa3HOH CTerreHhlO 

oqncTKn) [MemoauKa .. . , 1987]. B rroCTpoeHHhix 

opeoJiax .ll,JISI Ka)K.ll,Oro THIIa Bpe.ll,HhIX Belll,eCTB BhI­

qncJI5IIOTC5I .ll,Be xapaKTepnCTHKII 3arp5I3HeHHSI: 3Ha­

qeHne 6e3pa3MepHOH o6o61Il,eHHOH KOHU:eHTpau:nn 

Bpe;::i:HhIX Belll,eCTB ll 3HaqeHne KOHU:eHTpau:nn xa­

paKTepHOH B Bh16poce rrpnMecn [MemoauKa .. . , 
1987], [I'ypMaH, 1982 ]. Ee3pa3Mepna5I o6o61Il,eH­

Ha5I KOHU:eHTpau;nSI BpeJJ:HhIX Belll,eCTB .ll,JI5I 30H CIIJih­

HOro H cJia6oro aTMoccpepnoro 3arp5I3HeHnSI BhI­

q11cJISieTrn no cpopMyJiaM: 

~ ;., · c1; 

ql = ~ Il)l,K ' q2 = 
i;:;:. 1 i 

me k - qncJio aHaJIH3HpyeMbIX BhI6paChIBaeMhIX 

BpeJJ:HhIX Belll,eCTB AJI5I o;::i:Horo Tnrra; A; - BeCOBhie 

K03cp¢nu:neHTbI; LA; = 1; A., 2: 0; cli, c2i - 3Ha­

qeHH5I cpe;::i:HeMeC5IqHhIX KOHU:eHTpau:nil i-ro Bpe;::i:­

Horo Belll,eCTBa, BhiqncJieHHhIX COOTBeTCTBeHHO ):IJISI 

30H cnJihHoro H cJia6oro aTMoccj:>epHoro 3arp5I3-

Hemrn rrpeo6Jia;::i:arolll,ero B Bh16poce Bpe;::i:Horo Belll,e­

cTBa; ITLI.K; - 3Haqenne rrpe;::i:eJihHO gorryCTttMoii 

KOHU:eHTpau;HH i-ro Bpe;::i:Horo Belll,eCTBa. 

AnropnTM nocTpoettnSI opeoJIOB sarp5I3Hemrn 

)J.JISI mrneH.ttoro HCToqm1Ka Bh16poca. PaccMoTpHM 

IIOCTpOeHHe opeOJIOB aTMOCcpepnoro 3arp5I3HeHH5I 

AJISI JIHHeHHOro HCTOqHHKa (HarrpHMep, aBTO.ll,O­

poru). 

1. ITo nHcpopMau;uu o TpaHcrropTHOH 3arpy3Ke 

paccMaTpnBaeMoro yqacTKa aBTogoporn (KOJinqecT­

BO H BHA TpaHCIIOpTa B cyTKH) AJI5I Ka)K)J,Oro Mernu:a 

orrpe;::i:eJISieTCSI MOIIl,HOCTh BhI6poca BpegHhlX Be­

lll,eCTB (M [r/ c]). 

2. Ou;ucj:>poBaHHhIH JIHHettHhIH HcTOqHHK (aB­

Togopora) arrrrpoKCHMttpyeTCSI Kycoqno-JittHenHhI­

MH yqaCTKaMH (pttc. 3). Ll,JISI 3TOro BhIIIOJIH5IeTC5I 

rrpou;egypa rrpoBepKH H3MeHeHHSI yrJia JIOMaHOH K 

BepTIIKaJIH B Ka)K):IOM TOIIOJIOrttqecKOM Y3Jie 

(HarrpHMep, rrpn H3MeHeHHH 6oJihme qeM Ha 2 rpa­

gyca 6y;::i:eM cquTaTh, qTo c 3Toro y3Jia HaquHaeTCSI 

HOBhIH rrpSIMOJIHHeHHhIH yqacTOK). 

3. Ll,JISI Ka)K):IOro i-ro JIHHeHHOro yqaCTKa aBTO­

goporn orrpegeJIHM MOIIl,HOCTh BhI6poca BpegHhIX 

Belll,eCTB. Ll,JISI 3TOro IIO)J.eJIHM o61Il,yl0 MOIIl,HOCTh 

Bhr6poca M Ha AOJIH M;, rrporropu:uonaJihHhre AJIH­

HaM Kycoqno-JIHHeHHhIX yqacTKOB. 

4. Ha KOHu;ax rrpSIMOJIHHeilHhIX yqacTKOB, c 

rroMOIIl,bIO aJiropttTMa, orrncaHHoro AJISI ToqeqHoro 

IICTO'IHIIKa, IIOCTPOHM opeOJihI aTMOccpepnoro 3a­

rpSI3HeHH5I (CM. pHc. 3). CorJiarno (1), (2) BhI­

qucJinM B nnx MaCChI BpeAHhIX Belll,eCTB M 1, H M 2,. 

5. ITocTpOHM 30HhI CHJihHoro n cJia6oro aTMoc­

cj:>epnoro 3arp5I3HeHnSI AJISI Ka)Kgoro i-ro yqacTKa 

aBTOgoporu, o6pa3ysr CJie):lhl OT IIOCTpOeHHhIX B II. 4 
opeoJIOB, rrpoBegeHHhIX no 3a;::i:aHHhIM KYCO'IHO-JIH­

neilHhlM TpaeKTOp1I5IM (CM. pnc. 3). 
6. B rroCTpoeHHhIX B rr. 5 3onax orrpegeJIHM 

3HaqeHH5I cpegHeMeCSiqHhIX KOHU:eHTpau:uii Bpeg­

HhIX Belll,eCTB no cpopMyJiaM: 

C1; = M1/(S1, h ); 

C2;=M2/(S2, h), 

me M 1,, M 2, - Macchr BpegHhIX Belll,eCTB B 30Hax 

CHJihHOro H CJia6oro aTMOCcpepnoro 3arp5I3HeHHSI 

COOTBeTCTBeHHO, BhI'IHCJieHHhie B II. 4; S1,, S2; -

IIJIOIIl,aAH 30H <;IIJihHOro ll CJia6oro aTMOccpepHoro 

Pnc. 3. OpeOJihI aTMoc¢epHoro sarpSisHeHHSI OT 

JIJIHeHHOrO HCTO'IHHKa BhI6pocos. 

1 - mrnettHblH 11CTO"IIH1K Bhr6pocoB (aBTO,riopora) , 2 - TOITO­
Jl0l'l1"1eCKl1H y3eJI, 3 - 30Ha Cl1JlhHOro aTMOCcjJepHoro 3arp513-
HeH11ll, 4 - 30Ha rna6oro aTMoccjJepHoro 3arpll3HeH11ll. 
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A.JO. MElf.BElf.EB, 3.E. ABPAMEHKO 

PHc. 4. IloKphITHe KOHel.JHhIX JJieMeHTOB. 

3arp513HeHH51 COOTBeTCTBeHHO; h - BhICOTa npII3eM­

HOro CJI051 aTMoccfJepbI (h = 2 M). 

AJiropHTM C03JJ,aHH51 noMeC511.JHhIX KapT aT­

Moc¢epttoro 3arp513HeHH51 Ha MecTopmKJJ,emrn. 

1. )1,JI51 Ka.IK,a;Oro HCTOl.JHIIKa Bbr6poca Bpe,a;HhIX 

BeIIIeCTB, corJiaCHO BbIIIIeOIIHCaHHhIM anropHTMaM, 

CTp051TC51 opeOJihI aTMOCtjJepHoro 3arp513HeHH51. 

2. Cpe,a;cTBaMH r11c H3 IIOCTpoeHHhIX 30H 3a­

rp513HeHH51 ¢opMnpyeTC51 IIOKpbITHe KOHel.JHbIX :me­

MeHTOB (pHC. 4). 
3. )1,JI51 Ka.IKJJ,Oro 3JieMeHTapttoro yqaCTKa IIOK­

pbITH51 KOHel.JHbIX 3JieMeHTOB onpe,a;eJI51eTC51 pe3yJih­

TUPYIOIIIa51 KOHil,eHTpau:n51 Bpe,a;Hhrx BeIIIeCTB OT 

Bcex HCTOl.JHHKOB Bbr6pocoB. )1,JI51 3TOro BbIIIOJIH51eT­

C51 CJie,a;yIOIIIa51 npou:e,a;ypa: Ka.IKJJ,bIH 3JieMeHTapHbIH 

yqacToK, nepeceKa51ch co BCeMn opeOJraMn 3arp513-

HeHH5I, o6pa3YIOIIIHMH 3TOT yqaCTOK, Cl.JHThIBaeT HX 

3Hal.JeHmr KOHil,eHTpall,HH Bpe)J;HhlX BeIIIeCTB. )1,anee 

BCe 3Hal.JeHH51 cyMMHpyIOTC51, nonyqa51 B HTOre HH­

TerpaJihHYIO BeJIHl.JHHY KOHil,eHTpau:nn Bpe,a;HhIX Be­

IIIeCTB Ha ::>TOM yqacTKe (pnc. 5). 

3AKJIIOqEHHE 

Ha ocHoBe npe,a;Jio.IKeHHOH reonHcfJopMau:noH­

HOH Texttonornn aHaJIH3a Kal.JeCTBa npn3eMHoro 

CJI051 aTMoccfJepbI MO.IKeT 6hITb aBTOMaTH3HpOBaHO 

pernettne cne,a;yIOIIIHX 3a,a;aq: 

1. Onpe,a;enem1e MaCChI oca.1K,a;aeMhIX H3 aTMOC­

¢ephI Bpe,a;HhIX BeIIIeCTB B nOl.JBY (C03)J;aHHe KapTbI 

3arp513HeHH51 noI.J:Bo-rpyHTOB H3 aTMoccfJepbI). 

2. I;Iccne,a;oBattne KaqecTBa aTMoccfJepttoro B03-

,a;yxa no rncTorpaMMaM pacnpe,a;eJieHH51 KOHil,eHT­

pau:Hn Bpe,a;HhIX BeIIIeCTB B aTMoccfJepe no nJIOIIIa­

)1;51M )J;JI51 Ka.IK)J;Oro MeC51Il,a (KaK )J;JI51 BCero MeCTOpO.IK -

,a;eHH51, yqacTKa MeCTOp02KJJ,eHH51, TaK H )J;JI51 JII06oro 

BbI6paHHOro JiaH,a;rna¢Ta) . 

3. Onpe,a;eneHne noMeC511.JHhIX cTaTHCTHl.JeCKnx 

,a;aHHbIX (KaK )J;JI51 BCero MeCTOp02K)J;eHH51, yqacTKa 
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PHc. 5. KapTa aTMoc¢epttoro 3arp513HeHH51. 

MeCTOp02K)J;eHH51, TaK II )J;JI51 JII06oro BhI6paHHOrO 

JiaH,a;IIIatjJTa): cpe)J;H5151 KOHil,eHTpall,H51 Bpe,a;HhIX Be­

IIIeCTB, nJIOIIIaAh 3arp513HeHH51. 

4. Onpe,a;eJieHIIe MephI ::>KonomqecKoro (::>Ko­

HOMHl.JecKoro) yIIIep6a OT aTMoc¢epttoro 3arp513-

HeHH51 AJI51 Ka.1K,a;oro MeC51Il,a, ttanpnMep: 

m 

J = 2°: (µi ·Ci· S;)/S, 
i = l 

rJJ,e Ci - 3Hal.Jettne KOHil,eHTpau:nII Bpe,a;HhIX Be­

IIIeCTB B aTMoccfJepe Ha,a; i-M yqacTKoM; Si - nno­

IIIaAh i-ro yqacTKa; µi - · BeCOBOH K03cPcPIIIl,IIeHT 

3KOJIOrII1.JeCKOH (3KOHOMH1.JeCKOH) 3Hal.JHMOCTII i-ro 

yqaCTKa; s - nJIOIIIaJJ,h MeCTOp0.1K)J;eHH51. 

5. Co3,a;aHIIe IIHCTpyMeHTa onepaTHBHoro 

nporH03HpOBaHH51 COCT051HH51 aTMOCtjJepbI npII pa3-

JIII1.JHbIX pe.IKIIMax 3KCnJiyaTall,HII TeppIITOpHH. 

6. BhrnBJiettne 30H MecTopo.1K,a;eHII5I c nOBhI­

rneHHhIM 3arp513HettneM aTMoccfJephl II onpe,a;enettIIe 

HCTOl.JHIIKOB 3arp513HeHII51, Harpy.1KaIOII1He 3TII 30-

Hbl. Co3,a;aHIIe IIHCTpyMeHTa nJiaHIIpoBaHII51 II pe­

ry JIIIpoBaHII51 Harpy3KH Ha· OKpy.IKaIOIIIYIO cpeJJ,y B 

yKa3aHHbIX 30Hax )J;JI51 Ka.IK,a;Oro MeC51Il,a. 
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