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1 BK/1lOUeHHblIe BUAbl AeATeNIbHOCTU

MonHun n KOPOHHbIE pa3pAalbl BO BpeMA rpo3bl Bbi3blBAaOT aTMOC¢eprIe XUMMYeckme peakunnn npum
BbICOKOM Hanps>XeHunn n BbICOKOWM Temnepartype. JaHHble peakunn BbI3blBaOT o6pa3OBaH|/|e B aTMOc<|)epe
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NOx. [laHHbIe MPON3BOACTBEHHbIE MPOLLECChl, COBCTBEHHO rOBOPS, HE ABAAIOTCA HA CAMOM Ziefie Bbibpocamy,
MOCKOJ/IbKY CoAepkallymecs cocTaBbl (Mpexae Bcero N2 1 Oz) He BbIBOAATCSA B aTMOCdepy, HO Tak UM MHave
MPUCYTCTBYIOT. TeM He MeHee, MOCKO/IbKY 3TV MPOLEecchl He MOryT 6biTb MpPeAcTaBieHbl HagexallyMm
06pazom B B1zE 06bIUHBIX aTMOCHEPHbBIX MOAENEN C O4HON CTOPOHbI, @ X BO3AENCTBIE, B KOHEUHOM CYeTe,
NAEHTUYHO aHTPOMOreHHOMY BO34eiCTBII0 OT BbIGPOCOB C APYroi CTOPOHBI, TO KX JIEFKO MOXHO CPaBHUTL
Ha YpOBHe BbIGPOCOB 1 3a4acTyt0 OHM PaccMaTPUBAKOTCS Kak BbIGPOCHI.

2 flona B o6Lem KosiyecTee BbIGPOCOB

O6uwas BbipaboTka NOx BO Bpemsi MOJIHUIA HacumuTbiBaeT oT 3 Ao 5 TgN/rog [1]. Ana CLUA 40% exerogHo
BblpabatbiBaemoro ot MonHuii NO paccuMTtaHoO B TeyeHue neTHUX MecsaueB [2]. [pyrve oueHkwM,
NCNOoNb3ytoLLMe pacyeTHble CXeMbl, AaHHble HIXKe, yKasblBatoT, UTo NO OT MOJIHWIA BKItOYaeT TONbKO 3% oT
obLei gonn Beibpocos NOx € MakCManbHoO gonein 24% B onpejeneHHoe MakCMManbHoe BpeMs C y4eToM
aHTPOMOreHHbIX BbIGPOCOB B ONpejeneHHbI Mepuog neta Ans cesepo-3anaga CLLUA [3].

STV JaHHble OTHOCATCA K BblIbpocaM Ans Bceli Tponocdepbl. Boibpockl B MeTe0-NorpaHnYHoM c10e (Mpum.
Hke 1 KM) OYeBMAHO 3HaAUUTENbHO MeHblue. [py CcOoCTaBNeHUX OTYEeTOB MO BbIGPOCAM COrNacHo
COBMECTHOM [Mpozpamme compyoHUYecmsa no MOHUMOPUH2Y U OyeHKe nepeHoca Ha 6o/bwiue paccmosHus
(EMET)/KOPVH3WP HeobxoAnMo cobtogaTh OCTOPOXHOCTb, TaK KaK OTYEeT AOJIKeH COCTaBNATLCA TO/ILKO
no BbIbpoCaM MeXay YPOBHEM 3eMIM 1 1 KM — CM. pa3gen 8 HacTosLLel rnaBbl.

JaHHbIN BN feATeNbHOCTN He CHUTaeTCd 3HaUYMMbIM NCTOYHMKOM PM2s (Mo COCTOAHMIO Ha Aekabpb 2006).
3 O6wasa nHpopmauyus

3.1 OnucaHvie

DNeKTpPUYeCKNn pa3psig MOAHUM CO34aeT NaasMeHHbI KaHan B aTMocdepe, xapakTepUsyoLLEencs BbICOKMM
pa3jeneHneM NOHHbIX Harpy3oK 1 BbICOKMX TemnepaTyp. [naBHble cocTaBnsoLwe atMochepsbl, a UMEHHO
a30T, KUCI0POZ N BOAA, MOTYT MOHM3NPOBATLCS, a 3aTeM MoABepraTbCs XMMUYeCcKoMy MpeobpasoBaHuio.
Moka TOYHbIA NyTb AAHHOrO NpPeobpa3oBaHWA He U3BecTeH, Obl10 BbIMOAHEHO HEMHOro oueHok [4, 5.
OCHOBHbIM BblpabaTtbiBaeMbIM BUAOM ABnsfeTca okcug asota (NO), Ho obpasyloTca Takke Apyrue
CoCTaBAsmoLLMe, CoAepXKaLLme a30T, KUCOPOA 1 aTOMbl BOAOPOAA. KpUTUYECKMM 415 AAHHOMO 06pa3oBaHms
ABNSAETCA BblCOKas TeMnepaTtypa BO Bpemsi BCnbIwkK (40 30 000K) 1 nocnegytollee bbICTpoe oxnaxaeHue
Hxe 1 500 K, yTo npegoTBpaLLaeT BHOBb 06pa3oBaHHbI NO OT HeMea/1eHHOro paspyLUeHus.
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3.2 OnpepaeneHus

MonHuu: aTMocdepHble pa3psiZbl BO BpeMs rpo3bl

CG-paspsag; BCMbILLUKA, KOTOpas HauvHaetcs B 06/1akax, MepeHocs HEeCKObKO KY/J0HOB
HeraTVBHOrO 3apsiZia K 3em/e B TeueHne NprMepHo 0,5 cekyHZ (HeraTyBHbIN paspas)

|C-pa3psa: BCMbILLKA, KOTOPAasi He CBsi3aHa C 3eM/1eli: BCMbILKW BHYTPU 061aK0B, Mexay o61akamm

1 OT 06/1aKoB B aTMochepy

3.3 MeToabl

MoCKoIbKY MONHWSA MPOSABASET Pa3NINYHbIE XapaKTePUCTMKLN B 3aBMCUMOCTI OT MOroAbl, 6yAb TO paspsajbl OT
061aKkoB k 3emse (CG), inmbo Mexay obnakaMm Uan BHYTpu 061aKkoB (IC), METOAMKM MO OLeHKe BbIOPOCOB He
MOTYT ObITb MPeANpPUHATLI Ha AaHHOM YPOBHe JeTanunsaumn. Bbino oTMeyeHo, 4To pa3psagbl IC MOryT ObiThb
B 10 pa3 MeHee 3¢dekTVBHbI Npu BbipaboTke NOx, yem paspsagabl CG [4]. Tem He MeHee, 6bonee HoBas
nHdopMauma npegnonaraeT, YTO JaHHble pa3pAdbl MpakTUYeckn OAMHaKoBbl [1, 5]. O6beM u
pacripegeneHve obpasosaHHoro NO, kak MosaratT, 3aBUCUT OT 3HEPrMM N 4acTOTbl YAAPOB MOJHUW,
KOTOpble, B CBOKO Oouepefb, 3aBUCAT OT TeMrepaTypbl W BblCOTbl 0671aKoB. MOAHUK MexXzy obnakamu
BCTpeyaroTcs 6osee 4acto, YeM MOMHUK OT 061akoB K 3emse. COOTHOLLEHMEe 6bIN0 OTKOPPEKTUPOBAHO
COrnacHoO To/LWMHEe 06/1a4HOro C/105 (X0N0AHOE 06/1aK0 = HUXKEe TOYKM 3aMep3aHus), NpeacTasass, Tem
CaMbIM, pa3Mep 3/1eKTPUYECKOro Moss, KOTOpoe MO3BOAUT OMnpeAenvTb KOnn4yectso Bcenbiwek IC [6].
HecmoTps Ha 6onblune OTKIOHEHUS [AAHHOrMO COOTHOLUEHWs, Oblna HaljeHa 3aBUCMMOCTb OT
reorpaduyeckon LWNpPOThbI, UCMOJb3YS B KaYecTBe napaMeTpa TO/LMHY XON04HOro obnaka.

3.4 Bbi6pochl

N3 coctaBnstowmx, CGOpMNPOBAHHbLIX B pa3psgax MOAHUN, AaHHble npeacTaBneHbl Tonbko 4a3 NO n NO:2 B
Buge NOx. [laHHble BbI6BPOChI CUMTAOTCA Hanbonee BaXXHbIMU.

Pa3geneHre HeOBXOAMMO BbIMOAHUTL A5 MOIHUIA MeXAy 061akaMn 1 OT 06/1aK0B K 3eme, Y4UTbIBas nX
BbI6pOChl B aTMOCchepy B COOTBETCTBUMU C MOAeNsiMU. MONHUK Mexay obnakamuy BO3HMKAKT Ha BbICOTe
CBbILLE 5 KM 1 MOTYT He MPUHMMAaTbLCS BO BHYMaHVE B HEKOTOPbIX MOAENAX MOrPaHNYHbIX C/I0EB, B TO Bpems
npeAnosaraeTcs, YTo MOJIHUM AOCTUFAOT BbICOThI AIPUMEPHO 7 KM 0T 3eMau (30° ceBepHOI LUMPOTLI) an 10
KM (30° roxxHO WnpoTbl). O6pasoBaHHbIn NO pacnpeaenseTcs ¢ NOHMXeHEeM BbICOTbl B KavecTBe GyHKLUN
MAOTHOCTM BO34yxa [7]. 1ns BCnbIWKKY Ha BbicoTe 7 KM 20% BbI6POCOB BO3HWK/O Bbl HA CAMOIA HU3KOM TOUKe
1000 M 11 80% Mexay ypOBHEM 3eM/IN U TOUKOM 5 KM.

B kommnoHeHT [3] IC — paccymTaHHbIN TONBKO C MCMO/Ib30BaHMEM MOAPOOHON METOANKN — NpejnonaraeTcs
f06aBnTb gononHuTensHo 21 % NO Ha 60° N n 61 % Ha ypoBHe akBaTopa. [logpa3ymeBaeTcs, YTO BCe
BCMbILWKW |C BO3HMKAIOT Ha BbICOTE 5 KM.

3.5 CpepcTBa peryimpoBaHus

Mo onpeseneHnto HeT CPeACTB PeryMpPOBaHs MPUPOAHbBIX BbIGPOCOB.

4 YnpouieHHble MeTo40/10Ir v

Konnuectso BCMbILLIEK MO/HUI MOXHO PacCYnTaTh, BbIMOAHWB M3MepeHUs (CM. pa3gen 5 HacTosLwel rnaBbl)
WSIN OLleHKY. B mocniegHeM ciyyae BCrbILWKY OLLeHMBAKTCA C UCMO/b30BaHNEM METEOPOJIOrMYEeCKNX AaHHbIX
0 BO3HWKHOBEHUW P03 WAM C Y4eTOM reorpadpuueckor LLIMPOThl paccMaTprMBaeMol 30Hbl. B nmomoLlb
JAHHOM OLleHKM MOTyT WICMOJIb30BaTbCs CMYTHWKOBbIE AaHHble [8]. BblIbpocbl paccumTbiBatOTCA B
cooTBeTCcTBUM C [3] :

CGno=EXM
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rae
CGno = NO, 06pa30oBaHHbI BCMbILLKAMW MOJTHAM OT 06/1aKOB K 3eM/le,
E =4 x 10® ] Ha BCMbILWKY OT 06/1aK0OB K 3eM/1e 1
M =9x10'® monekyn NO /.

PacueTr B eaumHuuax Maccbl faeT 2,75kr NOx (paccumTaHHbin kak NO2) Ha BCAbIWKY MOAHUN.
Mpeanonaraetcs, 4To 20% OT aHHOro 06beMa BblbpackiBaeTCs Ha BbICOTe HMXKe 1 KM, 80% Ha BbICOTe HMXe
5 kM.

5 MNoapo6HbIe coBpeMeHHble
MeToA0J/I0run

OTanuve nogpobHOM MeToAuKM B TOM, YTO KOAMYECTBO BCMbILIEK MOSHUN (aKTUYeCcKM MOCUYUTAHO U
BKJIIOUYEHbl BCMbIWKA MeXAay obnakamu. JaHHble no CLUA pgoctynHbl, 6narogaps celicMUYecKon ceTu
BocTouHOro nobepexbs A apxmBy AaHHbIX O paspsgax MoaHUIA komnaHum Global Atmospherics, Inc. B
TycoHe, wTaTt Apr3oHa. Bo MHOMMX eBpOMnenckmnx ctpaHax, 0ocobeHHo B 3anagHon EBpone, HauMoHanbHbIe
CeTn JOCTyMHbl, 6narojaps COOTBETCTBYIOLLMM HaUMOHAaNbHLIM METeopoaorMvecknm cayxbam. Tem He
MeHee, JaHHasA CeTb He BK/HYaeT BCMbILWKK Mexay obnakamu (IC).

BbI6pochl paccumTbiBatOTCA cornacHo [91:

LNO = (NcG . EFcc / eca) + [(NcG / eca) . (10/(1 + (®/30)2) - 1)] . EFic

rae:
LNO = Bblbpockl NO OT BCMbILWEK MOIHWIA B UcCiedyemMoin 30He, Mosiekynbl NO,
Nce = KONNYEeCTBO 3aperncTprupoBaHHbIX BCMbILLek 0T 061akoB. K 3eme (CQ),
£CG = KMA4 cetn CG,
EFce = K03¢pdurLMeHT BbIbpocos ans NO No KaxAon BCrbILLKE MOTHAM OT 06/71aK0B K 3emie,
D = LUNPpOTa NCCesyeMori 30HbI B rpagycax,
EFic = ko3¢duumeHT BblbpocoB An NO No KaxAoin BCMbILIKe MOAHUWU Mexay obnakamu u

BHYTpW 06/1aK0B.

KoaddunumeHTbl BbIGPOCOB, HeobXxoAMMbIe AN pacyeToB, fAaHbl B pa3gene 8 Hactoswel rnasbl. o
BoctouHomy nobepexbio CLUA KMJ gomkeH 6biTh ykasaH 0.7 [9]. YpaBHeHMe yunTbiBaeT To $akT, UTo
MOSTHUM MeXxay obnakamu 3aBUCAT OT LUMPOThI 1 MPUMEPHO B YeTblpe pa3a Yalle, YeM MOSHUYK OT 06/1aKoB
K 3emne. [1ocKoNbKY HefaBHUE nccneAoBaHNsS [6] yka3biBalOT Ha MeHee SBHYK 3aBUCMMOCTb LUMPOTHI B
OT/IYMeE OT JaHHOM, pe3ynbTaTbl GakTUYeCKN NAEHTUYHbI Ha WinpoTe 40°.

MpegnonaraeTcs, YTo BbIGPOCHI OT BCbieK IC MPOUCXOAST TONbKO Ha BbicoTe 5 KM. B oTanudmne o1 3Toro
npegnonaraetcs, 4To 80% BLIGBPOCOB OT MOJIHWNIA OT 06/71aKOB K 3eMJ1e MPOUCXOAAT Ha BbICOTE HUXeE 5 KM, a
20% Ha BbICOTe HMXe 1 KM.
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6 CTaTncrtnyeckume AAHHble o]
COOTBETCTBYHLUMX MeponpuaTuax

HeobxoaMMo MoONyunTb MeTeoposornyveckme AaHHble MO YacToTe MOAHWA. KAvMaTtonorus MOHWIA
BbIMYCKAETCs UM MMEeTCA B HaIMYMMN B METEOPONOTMYECKNX CNYXO6ax MHOTUX CTpaH. [laHHble MOryT ObIThb
Moay4YeHbl Ha OCHOBAHWIN OTYETOB O SIBAEHUSIX PO3bl UAN Yy HabAoAaTeNbHOM CeTW AW MO CNYTHUKOBOM
nHdopMaumnm.

7 Kputepnn  BbigesieHU  TOYEYHbIX
NCTOYHUKOB

HeT ToueUYHbIX NCTOYHUNKOB 3arps=|3HeH|/||7|.

8 KoadpdnumeHTsl Bbl6poOCOB,
CTaHAapThbl KayecTBa M crnpaBoYHas
nnTepaTypa

B nutepatype mmeeTca 60nblloe KOAMYECTBO KO3GOULMEHTOB BbIOPOCOB, HaunHasa OT JlabopaToOpPHbIX
1nccnefoBaHNm 1 J0 NONEBbIX UccnefoBaHWiA. B cooTBeTcTBUM C [10], HU3KWIA, CPEAHWNI U BbICOKMIA YPOBEHb
[AaHHbIX OLLeHOK MOXeT 6bITb AaH B 0.36x10%%, 4x102%6 1 30x1026 monekyn NO Ha BchbILwky. Kak ykaszaHo B [10]
n obcyxganocb B [3] camble BbicOkme nokaszatenn (o1 [11]) He noATBepXAeHbl WCCAeA0BaHUSAMN,
MOZEeNPYLLMMIX BbiNageHne COAM a3oTHOW KucaoThbl. [1] oueHmBaeT obliee obpa3oBaHme NOx Ha
OCHOBaHWM Hanbonee NOAXOAALLEro NPUBAVNKEHHOI0 3HaYeHMA Mexay 06LLell MoZeNnbto 1 HabtoaeHNSMIN
B palioHax, rae cYMTaeTcs, YTo MOHMA ByaeT OCHOBHbIM UCTOYHUKOM. [laHHOe ncciefoBaHne NMpUBOAUT K
CaMOMy HU3KOMY 13 Tpex Ko3pPULMEeHTOB, cnesoBaTelbHO, Mbl peKOMeHAyeM NpuMeHaTb Ko3dpuumeHT
0.36x102%6 monekyn NO (2,75 kr NOx) Ha KaXZzyto BCMbILLKY MOMHWIA B BUge EFcc. MOXHO 3aperncTpnpoBaThb
TOILKO YacTb M3 AaHHbIX BbIBPOCOB (CM. Tabnuuy 8.1).

JaHHble n3 nutepaTtypsbl [4, 9] NnpeanararoT K03dOULUMEHT BbIBPOCOB ANS MOHUIA Mexay obnakamu Huxe,
yeM A1 MOSTHUIA OT 06/1aK0B K 3emsie. Mbl HACTOSATENIBHO pekoMeHAyeM onpeaenuTs EFic paBHbiM 0.36x10%
monekyn NO (275 r NOx). NocnegHne Teopetnyeckme nccnefoBaHns [5] nokaseliBatoT, YTO NOAOOHbIN HU3KW
KO3PPULIMEHT BLIBPOCOB HEe MOXET bbITb B AeCTBUTENBbHOCTU. O6LLaa paccesHHas S3Heprus npuv BCblLLIKe
IC A0/MKHa 6bITh BblLLe, YeM NMpu Benbiwkax GC. Jaxe y4nTbiBasi MOHWXeHHoe obpa3soBaHme NO Ha 60/bLLOo
BblcoTe EFic 0/mKeH 6bITb 3HaYMTENBHO BbilLe (BO3SMOXHO K03dduLMeHT 5). TeM He MeHee, KoNnyecTBeHHas
oLeHKa OTCYTCTBYeT, U BbIOPOChI MOryT pacCMaTpmMBaTbCA TOAbKO Ha BbICOTE CBbIe 5 KM (rge OHwM
W3Ha4asbHO paccMaTpuBanvce B rnobanbHoOM macliTabe). CnegosaTtenbHO, U3SMEHeHWs byAyT BHeCeHbl Ha
nocnefHeM sTane, Korga byAyT HOBble JoKa3aTe/bCTBa.

Bce pekomeHayemble Ko3pdULIMEHTEI BbIGPOCOB COBpaHbl B HUXEMNPUBEAEHHYH TabauLy COrfacHo
COOTBETCTBYHOLLEl BbicOTE. O6paTUTE BHYMAHWE, UTO OTHET HEOBXOAMM TOJbKO A1t BbIGPOCOB OT MOJIHWI
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AO OAHOIo KmnomeTpa Ha AaHHOM 3Tane. Bbl6pOCbI BEPXHEro csio4a Moryt I'IOTpe6OBaTbC9| TOJIbKO Ha
nocnegHem atane.

Ta6bnuua 8.1: PekomMeHAyeMble KO3 PULMEHTbI BbIGPOCOB Ha BCMbILLKY MOJIHUW B MosieKynax NO
n kr NOx (paccuntaHHoro kak NO2) cooTBeTCTBEHHO.

BbICOTA EFcc (MOnekynbl) EFcc (Kr) EF\c (Mmonekynbl) EF,c (kr) MPUMEYAHWME
HUxKe 1 KM 0.72x10%° 0,55 0 0 oTtyer

oT 1 KM A0 5 KM 2.16x10% 1,65 0 0 6e3 otyera!
CBbILLE 5 KM 0.72x10%° 0,55 0.36x10%° 0,275 6e3 otyetal
NToro 3.6 x10% 2,75 0.36x10%° 0,275 6e3 oTyeral

B cBA3M C HeTouHOCTbIO KO3dPuUMeHTa obpasoBaHus NO Mbl npucBavBaem koj kadectsa D.
JononHnTenbHy MHGOPMaLIMIO MO HETOUHOCTAM MOXHO HaliTn B [1] 1 [12].

9 CTpyKTypa BUa006pasoBaHnNA

Bbibpockl gaHbl 4ns NOx. B To Bpemsl Kak pakTnyeckm BeCb NPOAyKT OKMCIEHNSA NepBOHaYanbHO SBAsSeTCs
NO, 3HaunTenbHas 4aCTb OYeHb bbICTPO npeobpasyeTcs B NO2 (B 3aBMCMMOCTM OT HaNYMSA 030Ha U T.4.).
[laHHas YacTb MOXET 6bITb 0K010 25% oT ncxogHoro NO [11].

10 OueHkKa HeonpeaeneHHOCTU

HeonpeseneHHoCTb Mo Ko3ddrUMEHTaM BbIOPOCOB 6bina OLleHeHa Mo OAHOMY U3 Tpex Ko3ddULNEeHTOB;
O/iHaKO, AeliCTBUTENbHOCTb Pe3ynbTaToB JO/KHA ObiTb NMPOBEpPeHa OTHOCUTENBHO OLLeHOK, AaHHbIX B
nnTepaTtype KoTopble Aar0T pe3y/ibTaThl, OTAnYatowecs Ha nopsagok (cm. [51mn [10]).

11 Hamnbonee ysi3BMIMble
acnekTbl/MPUOPUTETHbLbIE obnactu
AaHHOW MeToA0N0rnMN,  KOTopble
TpebyloT npoBeaeHus
AOMONHUTENbHbIX N3bICKAHUW.

B 3aBMCMMOCTLM OT METOAUKW OLeHKM KO3$OULIMEHTOB BbIGPOCOB NMetoTCs 6onbLUne HecooTBeTCTBUA. OHU
JOMKHBI BbITb OnpejeneHbl A0 NMpoBeseHUst NogpobHol oueHkW. Kpome Toro npoLeccsl XMMUYecKoro
npeobpasoBaHUs B MOTHUSIX TPEBYIOT N3yUYeHUsi, 0COBEHHO OTHOCUTENIbHO MOTHUIA MeXay ob1akaMu.
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12 Kputepumn TeppuTopuasibHOro
pasykpynHeHns Ana  UCTOYHUKOB
3arpsA3sHeHUW B 30He

TeppuTOopransHoe pasykpyrnHeHWe JOMKHO NPOBOAUTLCS B COOTBETCTBMM C pacrnpedeneHnemM MOSHWA ©
ABNEHWN rpo3bl.

13 Kputepumn BpeMeHHOoro
pa3yKpynHeHus

BpeMeHHOe pa3ykpyrnHeHue AO/MKHO BbIMONAHATHCS B COOTBETCTBUM C CYTOYHBIMU W FOAOBLIMU LMKIaMU
ABNEHWNI rPO3bl/MOSTHUNA.

14 JlononHUTeNbHble KOMMEHTapUn

MonHMS, Kak K3BECTHO, MPOUCXOAUT 6e3 BAUAHWS 4YefnoBeka, TakMM 06pa3oM, 3TO SABNEHME HYXHO
paccMaTpuBaTh Kak eCTeCTBEHHbI UCTOYHUIK.

15 AononHuTeNbHbIe AOKYMEHTbI
16 MeToanKa KOHTpoS

17 CNNCOK LTUPOBAHHOW NUTepaTypbl
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HaBegeHwme cnpaBoK

Bce Bonpockl Mo faHHOW rnaBe C/iesyeT HanpaBsTb COOTBETCTBYHOLLEMY PYKOBOAMTENIO (PYKOBOAUTENSIM)
3KCMepTHON Tpynnbl Mo TpaHCMopTy, paboTatolleil B pamkax Llenesoi rpynnbl Mo MHBEHTapU3aLun U

nporHo3sy Bbi6bpocoB. O TOM, Kak CBA3aTbCA C conpeacegatenamu LITMIMB Bbl MoxeTe y3HaTb Ha

odunumansHom carite LIFVIMNB B MIHTepHeTe (www.tfeip-secretariat.org/).
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