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IRIVFREODHIXNVFTENEDOLIRXINFEHEI I LIZE L. BRLERL (1) O
ZINVF-FIRAZROM_EICHES UHFENT,

ZD1HITIE. ZRNVF-—HBEIBEICEF UTORHWICIBIT 3 XIVF-—FIRARE
MELIRVEBBELZMZZ I ENMPEERY, = ETEHE GRERF). T3V 714
8 (BHRE). TXNVFII 2T 4 GBEY) EOHB—ROBENEIRNFHEEZYD
XU BEFMBEOFPHER 1DHIRRRINTH S, £/, DIEOFEHFTIILLI,. F
AYDY 2V y MNP TREEORREMTORE. BFLRYOBRED HAJICHEBRIIC
FATEXS X LBHHEEE DL 3L [ROE] HE- 2 rEHSNTN S,

1.1.8 #HHARKIREFSEIHEET IV

111 TR~ & 5 ITEH AR BREIZE(L (B1L) LT3, 2071®H, LY X0EHK
SEBELHERE - WE LTV ZEZBEETRTASERERL2IL, SBREITITZOEER
PEUTLB3EEZONS. BAREOAMEZEOIIICENET IV DN, EDOXI TR
ZRNITAGEELAUETEXIONE2EL TV ZENBETH Y, ERICHEREETT
BEEITIT, FOUNREHIBETENICTAL BT ENBDELLS. £/ 1.1.26
TRz kI, BxRNVFEBHELUIEHBENOCANVAREINTNS, ZOE, H4
DHEXERTHIEI. TOHENEENIZNL 5THY., ERERLOBELEFIH
TR ENEELLS.

LML, REBEEZRENICERTEZZENRTETHS (D LERDVAETH - TH,
BALUIBARTIKRET I ENTERNDRERYRIPBELS ) 729, FaiaHiZE1T)
DOHRETHS. L L, RRESEEZIVEEZHENICRCBEY I 2V—Yav%
AfEETEa/Ea—FDHBEEBITBEN—E L. JVEa—7 LTRGREERN
T&, BHRMOENEIFITEN0STHS. 1990 FEHEE TIIRKOBEY I 2V —
Vai, KEFEREFINABAL IV .- BEELEBRAVEE LY, Boh
TZATUIMT ) ZEZHER M- Tcht, Z0BDIVE2—FDRZZERELZLL, 4TI
EBO/X) AV THENE DAL ASEBEOEMEY I 2 V—Y a YRETAEE KL > TH
. BHTRSEESEY I ab—Y a0y r—UY 7 b (B2 HOTMAC,CSUMM)
bFEFEEIN, BEY I 2V—Ya BHETHIMTABEY —IVERSTETHS. TDELD
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12, ASBERLAOENEMETIBE, BEY I 2 V—Ya VIIERICRALY -V
YD DHA5.

LL, BROBIES I 2L —Ya itbREL 2OOFENH YD, SEBRLTHD
iFhidiEoiineEELIohs.

L BEY I 2b—Y s v THONICHROBEBIIH T 2FENELA+2TH S,
2. ETORBEERITET MENTETOIL,

LICEL TR, TASZAPEBROEHEAFRLEOBAT -7 IBHEEINTODH S
N, BLEOF—7RLEBOBRAT— I 20 TRIBEAEEZITZLVYD, HIEY I 2
V=Y a VEEREBIAKER L ODEBRHENTHFIITABLOONRRTHY, ZOLHET
IWANDT 4 =By 7 DI BEsTAEI &, £ARKBEERL X8 - HEH
EDREREIIEET 3N, BEREZRUTERLULLEVWDHE UCEGETOBRANTER
WEENRERELTEZONS. £, 2B LTI, MWL S OEEPKEIZ X SEH
R, HIEHSDOEFKEBE, WHEMICLZ3ETBPHHBEOEALEDOETIME, KK
ALZRIGIZDWTDETFIMLIZ OO TR ELREORMNE 4R -> TS, £REEHX
r—VDBRBERYRALTDDY T » R =D/ A —=Z{LIZ DT HKRET LT
WS HAENRDSE. AFED LR 1,2 ORBERERIZAITITIT -7 bDTH 5.

1.2 BEIEHE

WHRKEER, FFCHEAOENSHFTHIY, ETORHRICONT, IiTHEY
BEFHEKLTV. I T, RHRICEEND ZFHHMBEREICE T SF5E, HREHIX
BT AHR, B F v/ EiclT AHMAE, AKERBEFRICET 5PRICBELTO8R
BERRICONTHRG. T, EESOIN—TTHE, HBRKRYIab—YasVETN
(OASIS(Osaka University Simulation System)) DBF%4T-> T 5. T T, OASIS OF
TORWXDAETF &, FRITEBFFNTOWEWETIVIT DO THEZHEET ).

1.2.1 BHRIREFAET I
1) BEAESTHREET )V

BREROBEY I 2 V—Y a vid, Estoque BICk - TRANCAAL oI, SREF WD
BB L BEHE L RKEREBICH T TETIULET ) FEPHEILFLEBIRH KKK EE
DR E L TRD B FERL EIL, BEOEFIMCLBEIN TS, BEILBEFEHERKE
FEEDOEME U TRDBEZ KL, Estoque and Bhumralkar®™ 14), pielke! 13), sheih 16),
kozoU 1L EIC L D NWANAKBEANMBRINT VS, —F, SHETLBIREZELR closure
model 5 3K¥ 5 D Yamda and Mellor!- 18)1-19)1-20)1-21)1- 2 )= F S TR I, &
EOHEEREEUCERBORMEETNOEZ AV LTINS, BERIEEDA Y R Tr—IV
DFETIE, KEEEEHIIVBNLSERE - THEDLNS Z LT EDLL, HED
REDIDICKEREEBRETZ00—RNTH 5. 7, PEHEROMIKFLHEL
ERABEARTEMRL, KEHMIT smoothing 2179 Z & TRHEDARREWLERINT 55k
$ sheih 18), kozo 17), Qochouchit B NI L - TITHONTINS. KELHHEHEA v 2
BRI EKEEEAR TEZ 5 HED Pielke and Mahrer'™ 18)1-24) 5 I K> TRAALNT
W3, FIHOHEERDETFIVIFERTH - 72h%, Mahrer” 22k » THIEOREEZMD
A B 7 EEREEBABRICI DAL Z T, £/, BERIL, EEEEROR
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BELI-TEIZOTREDEELAREGS I LIVELRS. TIHOETVIERRE
YA VEBEEMTEZ THhiedt, Mahrer® 20) SiC K-> THIRERNXETIVEEREE
FNDF v TV VTS TT b, BEREEUERETTIVOERNIEEZTI,
COBETIRFERLIEEZONS. Z0#, Yamada IZ&k->TH RhiETIVE,
HOTMAC(Higher Order Turbulence Model for Atmospheric Circulations)’ 27), Pielke 5
12 5> THREINZEFUL, CSUMM(Colorado State University Meso-scale Model) - 28)
EREINBL OEARESAINTNS. EREVPETD, WL 2P OWERENEE
KRR LURHBBRET VNS D, ZOMHELE: 2)MfThbhTn5.

BERBETNOEANIBMENTELN>TH S 204FLD, BRENICEUSELGR
ZIIETFNVTEIRERS L) ICRE -2, BREERMALLCETFIIGETHEETIVE
ICEVRELTEY, BEREETFASTBLICHELINTEZETOEL. B, EEROD
AMBEICOVTE, BRERITHIDI->TEST, TOHETFIMLIEBNTHSH
BThHY, SBEHEEZED T LENRDHS.

2) BNZETIV

BERBAOKHIE, HEREEICL > TRELBELRIS), HEREEEZTHT
BZZEREBICEELALS. BEETIMCEL > TBINEREH S AT Myrupt 30k -
THRAIATb.. HEEBTEROBH 75 v 7 X, BRTS v I X, BBTISv 7 X, B
SULBANDOET T v 7 ADNT Y ZAREE FERIAUBOETFTIVITHRUTH 5.

Z, ZFORBLRERBTEXBETIERELTN S, Segal32)i3, Deardorff £ 7V DEELR
BB EIT>TW5. i, Sellers™ ¥k GCM OEREHIRE DI DDA 2 BET IV
FERLTWS. HHEEOKSERZTENOKSSH EBEICBERUTED, H/MRmEK
SATKERITIE D RENBE SN 3 BRIIEL I, BRI S v /7 ZAEZIERISFHMET 5
TENEEL. FDI¥H, TEADKSFERIZOWTFAFEREREE, HERE/KSETHT
BETFIVH, Meccumber™34), Acst"3NIk->TREINTWS. LEEmMDORKIND
Bt EERT B H ISk ELEND D, Mihailovic NN D2DDFENRE EHON
T3, JKondol 3)1-38)i%, +IBEMNM O DRI DEZIZTIBEADERD SKGHEFE
THREEEDEMEEBE L TETNVOBEELIT->TWA. £1L T, Deardorff B3z Force
Restore #5 & DB AT, EHIROMESTE%1T 5 E AL J.Kondo DETIVANEENR
W EERLTNBY ), HOATHEEYORELERT S57.0DIT, Asaedal 90)1-41)
ET7R77V &Y — FOBBHEERICKVHESNICLTNS. Tso 2T, #
WEYHOEBNRELZER L THRIXAEZBNTN 5.

72, Kimura ®)id, BNKETFINVEERBETNEA TV V7558, BTAOL
B ABICBNERE-THEA. BRATS v 7 AERBELIFEEREL, KROE—}
TAS VDY I ab—=Y g T 4NIEE LTS

3) WM+ +/ EEFTIV

BHOTFHEIE XU TOLEMERTHF v/ EBEME ST, ZONEOH, KFTE
B UIBFEIE, Oket %) itk ->THH S, £ OERIZLZHFLN 6)1-6)1-47)5THoh
T3, Zhlikd, #HF v /) EPHMHF + o4 VHNIMICEB LETAVRR, ¥8E
{ATHhITINS. Aidal 4814913, MHBINCKZ TR KFOELE, EFIVERE 2R
FEVTFANAY 2 I V=V a ViIZk>TROTNS. Swaid i3, MHRMYND 558D
SVF(Sky View Factor) DiElEEA R0 L, BWICKBRICK 3WHIROTLEIC
DNTHEY 1) £4T 5TV B. 7z, Terjung! 213, FMHBWOEEHN ST 2 KGHHE
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5BV OSAFEHTBRD SBH AT > TS, ZOHFER, Mills %)% Sakakibaral )i
Aunsh, BEXEFIEEEIN, BEOHEEE S BYERKEOBRIRD ONTH
3. EHE (1) %) 5 RIS, BITRYORTERRD > KBEHEEHEL, 1IRTTAS
EREETINEHEES L TEYESEE— T4 5 Y FOBBRERD TS, EE () %)
ik, BEUFANEY I b—Y a3 vERVT IRTONTREOKEHEH B L BB
2R, AR 1 REASERBETFNVERE UTHHRBYBREE— T4 5 2 FOH
fREZRD TN S.

Unot )13, #H¥* v/ E2BUREHERBEEF NIV 0T7F oo, BHility
J Bt & 3 AEDORY P ZFNIC X BEHET XIVF—DOBIMDERLEIT, #HF+/ ERE
R2EURGERBETNVDY I ab—Ya T i, SHEFMORYE RSB
1-60) 2 MA L, #MARIBRD/ 85 A —FL%EFT>TB. FEHE (B)* %)% Ichinose! 62)
i3, COEFINVEIRTICHEELBTESEE— T4 5 Y FOBMBRERANTHS. Li
U, BYEESGEEELAWS LHERTATRYOEISMEERTE SN, Ll
BHRYANOKE RS B ERY L ERICRD S Z ENE L. 58513, SHERTAT
BYIOEISHAERTSE, FBHRUNOKEHSECHERHERICRDS I E
DK B EFIVLIBETH 5.

4) KRFEREFANET IV

AREELBELYIEY I 2 V—Ya VTFRIT 3 HEE LTIREL, A1 5-BETFI
ESTS UV ARETFIVIEAEETEIENERS. 45 —BEFIVZ, MEFERIEKEE
DELYE DEE DR Y HONEETH B 0 EEZE M L AR ULEINE CERENH Y,
—%h, S5 UYL RETFINVIRUIEHROMERRE VDY, EEERDEK) OHORET
Hy, BEOETFMZEZ—E—ENH3. ZhosORKIFBLETFRETIVITONTIE, £
1-63), FAT6), WGkl TEHoNTNWSE. A4 F-BEFIVTE, SRLUER%E
BAEEB DT, E9HELELUTFCTE, REBLEESE, 2IRE—A v MESRESN
Tk, TheIVAKMTFETINELTRTSSA Vi PICERENMREZINTED, @
KON LLBNEINTWE., STSUYLRETFIVE, ERBBESGEERDLI &
T5EEZHONTEEWT S EDNELLS. £ T, KDE(Kernel Density Estimator)
EBEERFETIVCERDAA, DIEVKFCTEEL TR 5 HEN Yamada 27) 6il k- T
fThh, i, ERREELNSHEHMICELT S EXINEFMOENFESNFIERAY
BDT, ZOHBLERTBIDIINAZEE TOHEAIYTOOTNS. T 5DH
BEhic5 750 Y aMEFINOEERTE~DIEAD, Yamadal ?7), Segall 68)1-69)(C
L->TITbh T3S,

WALERIGETFIVZ, 1970 EEI SRR THONTE TS, #EN ) PIbEr ) D]
HOEFNVIRIGBBRAEBALL, KR 20 BEOVBNETFNVTH-T. ZTO®, RIS
AN 100 BEDETINHEE L FERE N, Dodge! )P KRE- ) SiT Xk Y ETF/VEDHERR
HBEEN TS, ZLT, Gery"™NIz& - T, 4% TREIMTON T/ CBM(Carbon
Bond Mechanism) ¥ ) —XDETFNAFREIEI2 CBM-IV EFIVHRER SN CBM-IV
i3, RHROBERURIGREFDAHZ XL > THBLUICEANTBEETIVTHS. C
DEFIVIE, Svensson® PHIL>TTFX, KESF)T k- CHFFEE, HEES- NI
Lo TREERBOHAEAF 2 570 VEETFRAICAV S H, ZOFEIRETINTHAS.

EHkETTNVZ, BEFFEFHRICELUTTbNI LOREIC L > THEIFHIEE N, £
DEE Chamberlain* BNz & - THhERENREE I N, Z0%, ZLOWHICEAL THE
BEOHEIMTHLNTE D, McMahon® ™) Sehmell” 8 )12 & - TEHHTL review ATHON
T3, ZOH%ORIFEMETH 5 SO, NO,DLEEEDRENNA NS LTHONT
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j(ll

B AREL-81)1-82)1- 83 ) I, FARGMOIRE DRI K BB REOREMITIIARE LI
S5OENRHY, Zho EDOBERESEMALTOILENDS.

1.2.2 OASIS €57/

EESOTNV—T T, HIBRK Y I 20— a vETIV(OASIS(Osaka University Sim-
ulation System)) DBIF%1T - T 3. OASIS id, meso-scale 5 urban-scale ¥ TDKRX
BEERNHELZEEZBHRELTHRLTNS Y I2b—Ya VETINTHY, K113
ZDOWMEX/RT. OASIS ik, KEL 4DDETFIDOBRINTNS.

1 meso-scale(¥ERER) * urban-scale(E— F 74 5 ¥ F) ORZBHFRIETIL
2 RAFFRBETAETIV

3 BEMRTFAETIV

4 BELETHETIV

ZHhoDETFIVENE, RIS AT ) —kdh, HEAZENISUTHELS A
TS5V —%Y L, BROHEEZETHREXIICTETFETHS.

AL, urban-scale DRBHEFRETIN, FHZDOFOEHHF+ / EEIZOVLTODTF
BEFINV, LU meso-scale DRBE T ERKFLBETUETNDOH v T V7D
WT, E2EUTICFOFEATB LTS, ZITR, ARXTEEABRLTWHIERVWEE
MHFEFAETFIN EBELEEFRETFINVICONTHEBICHIET 2. BESFRETNVIE BN
PHDOTE (B OA%EY I ab—Ya yTEBR3EETFTIIY), BV Ialb—Va
VR D HVKMIEE LW ORE TV B) (BRI, W) (warm rain), KIEE TEZRE (cold
rain) ULZCBE T 80) (BRI, W, B) LEFEFNY)NENE W 8 B) 2155 4
#. Ueyoshil"38) 55T - T 5 & 9 IT meso-scale * urban-scale DR/RFFRIETINEE
ETINDH vy TV v TEFD, BRIRPE— T4 F 2 FICL 3 ERRIC LS EERE
TFIVORFEEITT> T FETHS. BHELETFHETIVE Hong! )1 9)D rainout €
5V & Kumar® 9 92)®D washout EF/NEZREFELTE Y, KR2ETFRETINEEENH
EFNER T VT EFTFOBERBREOY I 2V —Y a3 VETIADOEREEDTITS
FTETHA.

1.3 WREREHER

AHER, HBHARKBEROFNHMELT ) HOBEETIVORARE, TNEREDOH
KOPDBEFIHEA L TEFNVOBILERD, HiETETIVEEORFNZENE LTI -
1bDTH5. FamXDHEREZH 1.14I<R7.

PTFICAm X OBEE RS,

#1E3, HHAKBEERLSOBNFEOIDICIIBES I2V—Ya VPBETHS
T EEBN, AFROEREANZEHSNILL.

HoE BIELOESETAVIRRETAUET N, HHFv/ EETIVEITR
S[UERBETFAE T IV OBMELFHE L.

E3EMOE 5T, BANSEHLZELTETVEEORIEZITL, S S5ICHHTAS
BREREOENFMET -7z, UTICZONEEELT.
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KELEEEEOHREER BEAFEEOEE

BEMEOEERGXTE SESLUHFEHTOEE

BHE—,FPASUFREDER XEAZUT7ORETM
EETiHRERKAE

B 1.13 OASIS H=

—{ ©A | |
—_ &5t | |
- EEZ] | 3
BRESHEEER CEER. EXEER)
ETI |J—
meso—scale urban-scale BEEXR A
215 (HEEm) (E—FFA52F)
$5al—4
sp [ BRETFL || ERKEDT L | FBKEDL | || [ ERER
BHKEETL
_— i BR&H
| R REEEEL ]
| KEREER | gmﬁﬁ#ﬁ | GPVHIA |
AREFI =0E .
YEMETIL | [KeWEFIL | =
+t
BE | M&OFE{LRY ] FIR
— ;iR
##h 35 Y [BRFv/EETI | A THE
[ EBHEEET)L || SBEEETL | S A—4
. | ZBEEETIL | Ti®/5A—5
EEMEGE TR
2alb—4
| Bk BTV | Bt
— R
' HAEFERGET I I rainout, washout v
| EHAEETIL | [EEAEETL | HhFRIE
BAT—20INE FAIX - BRBRNT—5%
EE- NI BREEOMS
R TRES IR E O KIERER
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EEFRAETIV

B 1.14 APFFEDHERK

% 33, urban-scale DEREBTFREFI O A BIiEL, BEZLITZ2HRIZETIV
ZHAL, BHT—7 EBHEFESRELBUETIVEEORT bIT-2. £/, BEZE

T CEE S N T3 ATRERC & 3 HASHEORLBE - ORIEET 7T X ) HHFRIE

L7z,

FTAER, EEONBELLEETHX v/ EEFILVOBSEFEOZ Y DB 21T, &
HF v/ ERREFHEOBFEEHEOMNC L. £LT, #SHF+ /  EETIVEETL IR
TEREETIMCIIY, BHF+ / ERBREE—FTA S5 Y FOBBRERWIE L. KT,
BHF v/ EETNELIRTERBETNVEREL, KRT~NOIEAERAST.

% 5 23, mesoscale DRBB T ERGHFERBETHETNVEN Yy TV VT LEET
VA, KRBRTAF VY MEENEL B --AENRITEAL, BE, KJGHBE
OBRITFT— 7 B LETFIVEEORIT AT, £, ZOHEDANTT—7EULTRK
R EHIBOKRSELEME OB BEDOHE 21T -1, RIZ, KRBERROMM © DRI
VPR AR, BERBEICEZ ZRELAZOHEETIVMICXDEME L.

®weElL, DUEOERAEHL, SBBINICEEIIOVLWTIHRNE.
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2.1 HEE

ZERAMFELL N3 L&, HEREICXZBERORELZITS. JOREBIIHKITE
WiEE®R L, BREMSHLZ 1000 M TR ZOKBEARTIHERE (Atmospheric
Boundary Layer) &MECX, HFDOEELMR L ZII2EIH 10m £ TOREZEHMSERE
(Surface Boundary Layer) &FREIN 5. 45iC, BHLHmEL EOATBEMIC X - TED
NTWBEREIL, ZBHBEFRE (Urban Boundary Layer) & PRI, BYWOHZEROSE
1%, #Ti¥ v/ EJE (Urban Canopy Layer) &M 3. 20 &) %K 2.1TR92 %2,
AETRE, HFHERELAUASERBENRELT, BB THETIVERGBRE T
ETINVOBBITODNTHIZTD.
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%21 EFINVOHE

BKE shallow HE—E
BKE deep SAE A ROBEE(ITER
JegfkE | shallow BE—F

JedkE deep SREFHOEEEZ(LITER
SEfOKE | BIEEME
FERKE Efi

2.2 HWWmEREBFAUETIV

FHERBTHUEFVOERFERRZ, EHEHER EREON, BibIUHEDOR
EROOBREINS. 51T, BITERBTFAETIVE SBEFMOELSEILBIREE RE
TEIHDERETI, BEHIERBHNORE, BALBIUHELRD S HOEHERE
=7V, HETmDEAL, HIEERDB-HOUIXEBINZETFINOEY TETNVEEGAT .
WA, ZOFHTRINSDETIVORBAELTD.

2.2.1 EBEAER

HHERETHUEFVOER BRI, EHHER, ER0X, Bk XUHLEOREF
KO oHEEINS. HEAROMBEENER TES LI UKREALR (FIAITERER) (IS L
T3, — BB KEEFIRANGHRS. LML, SHEFMOMBEEIERLERITOK
SHZ (FIZITHENR) P, TFVEHEOKEERIAEERICHENTRE CENEEI
13, BKEREMNK DT, EEKEEFVNREVSNS. Fio, BEELEERTS
D, BEFHDAHICEEEMEEL S KFEFROEEZLITER) MK > Tshallow &
deep DEFIVHEIKE EEBKEEFILVDENEFNIZHLTEZLONSZ3). KEHRD
FBEEADEBLULETNE LT, BEERET TN O20) LEREETINEO2TNS
3. R, BEOSFEEEDA.

MERER DETETIL, WMEHIKIE shallow EFI/VARE28)2-9)2-10) 78, BFEIFEDOHET
i, JEBIKIE deep EFIIAEZ11)2-12)2-13) JREL DY I 2 L—Y a Y THLLATNA.
DUTOETRTLIIC, AWEIZEEREZNRELTNHWEDT, I ITid, BIKEshallow
ETFINVOERABEXEZRT.

ERAFEAL, EEOHEEZERMES L ITHIEITR - /o 22 BBER (2* Coordinate)
RRWTERT S, »BEREANSEM22IRT L) ISHBEOM MDD - T HEER
RCTHEREZWMOES Z ENHXKS.

z JERED S 2 BEADERIE, R (2.1) TEINS.

S G226 | (2.1)
S — 2zg
ZIT, 23 ER, s SFHEFEBEIEET.
ti, »rEELZTERFERELEEDRTIE, FHALLIICUTICRTER G,G.,Gs
ETHEERTS.
0z* s

G - (22)

T 0z s—zg

0zt z*—s80zg
prmng = 2-3
G 0r s—2zg Oz ( )
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S

z(leveln)

T z(leveln - 1)

—/\ :z(le'uel2)

z(levell)

v

EXERR
s
z*(leveln)

z*(leveln — 1)

z*(level2)
z*(levell)

- - T O Crsroe z* - O
EEER
B 2.2 2 BRERING 2 R RN DE L

0zt  2* —s 0zg

= = 24

G3 ay S — 2a ay ( )
1) EEAER

== fu— c,ﬂa + 9G + D(u) (2.5)

dv oIl G3

2 e —fu—cf— = 2.6

G = ~fu—aby +ag + D) (26)
2) EfHEDOI

ou Ov Ouw* 1

5—1'_+53;+ 5 z*—s(G2u+G3U) =0 (2.7)
3) BAIRE

do
4) LBEREKR

49y _ 2.9
— =D(g) (2.9)

5) KHZOR
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o __ 19 (2.10)

8z Gic

c;t:-77<ﬂ3§§k gz;@jﬂmﬁﬁ qvl;tﬂszi D() liﬁ*ﬁﬁ%iﬁ"
7 A ) ik, X (2.11) TEEENS.

R
P\%
M= (——) 2.11
B (2.11)

T, P PoldZnThES, BEET, RIITAEBHERT.
BAL(9) &7 AFBEH (II) B LORE (T) i2id, &K (2.12) DEFKID 5.

T =118 (2.12)
EHEMSE, X (2.13) TEEINS.
£—2+u2+v2+w 0 (2.13)

dt — 8t oz Oy dz*
I Tuwid, EBERTOMEHEZITHEL, K (2.14) TRINS.

w* = Giw + Gau + G3v (2.14)
VEECE D() 13, R (2.15) TERIN 3.
D() = 5‘1- (KH—% + KM%) + Gg—a—Z—* (KHB% + KHG2%>
2 (ks Kas ) 4 0o (e + Kn )
e aa ( KVaZ*) (2.15)

ZIZT, Ky, KvidZNZThiKFERL L UVBEAMOILHFEREET.

2.2.2 ERETIV

RLIERBOEB R DML %R T U (REREOHGHK) PREWELZRT UI(RHE
B LSBEBHOLS ) =, BEPEER COFMEELEUIMITETIMET S &%, EL
CHRETFIVEES. FOFD—IZ, closure EFINVERIINS LDONH 3. ELRBEOVEE
(R, ﬁﬁh&)éﬁﬂﬁ&%ﬁihﬁﬂf%z Iho%E 2218 TR UIERAERIC
RAL, 7o¥r TV FEEOREEIT) &, u, wf7EORGBICEEY B HER
PEMTHIENHEEKS. LU, ﬁﬁ@%ﬁﬁﬁﬁ@#&@&ﬂ&@mw%dimﬁ
aawimﬁéﬁttw,ﬁﬁﬁ<:aﬁ?%ﬁw.%hf,:hé@*ﬂi&%ﬁﬁ@
#OHE ECORAE EEIN I TETFIULETOABREZ T IES. £2072H, TOE
FIUEIZ, closure ETFIIVERIINS.

Mellor & Yamada IZ & - TEZ X172 closure BF /L2 14)2-15)2-16 )13 @M X DREEIC
LoTEFNDULNIVE ARBIIHBE LTS, Leveld i3, RDEHITETIVCT, £TODH
AL HBRTELETINTSH S, Leveldid, BT RINVFEBMOIELHD 2 BRI
ST AERZEE, Z0MMOXFBIEIRERTELETFINTHS. Level2 IZTEIH
Bibxh, 2 TOESEARMRTHELEFNTDH 5. Levell I, Level2 ZHIZHBEILL
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TETNVTHSE. i, BRTRXNVFOLZLHHBERTHEL ET/V%, Leveld & Level2
DHITALE DI Level2.s EMFATED, ZLDKRETNTERASIATNS. HEEWR
PELETFIVCE, KOMEBEAIZEFE T RIIVFOLEREZERE LT closure ET7/VE 1) H%
RINT3. FBETHE, ERRKAEI T CRHRINTE k- ETINZ1TZ18)
%, RRJIDERETIANGHT B3RS BITHONED TN S.

KA T, 53 EDFETIE Mellor & Yamada @ Level2 £57/V%, 84, 5EDHE
Tld Mellor & Yamada @ Level2.5 EFNVERNTED, UTIKIDETIVOHRAELITD
1) Level2 5V
a) AERIRILF 42

¢ = Bl* <6U) (1 — Rif)Sum (2.16)
0z
b) LA/ IVXEH w2
(1 A A 2 Ri; \ ,
72— ) __9 - _ A~ I .
v {3 B, ~°B, (1 3C2> 1- Rif}q» (217
c) 1/ IVXiEh v/
—vu'w = 1gSy BBU (2.18)
d) £98 w¢
~W = 1gSy— ge (2.19)
e) /\ﬁiﬁtﬁ Ulel
_TT = —34,2(Snr + S 220U (2.20)
0z 0z
I
0% = B,1*Sy (39) | (2.21)
0z : ,

2T, RifBT759 7RV F+—FV ¥, Sy, Sul3EEERE,
(A1, As, By, B2, C1, C2,C3) = (0.78,0.78,15.0, 8.0,0.056, 0.3, 0. 33) SEBEH. lIELROE
X2y =, U= mai}i&ﬁ%ifr
ANDEX X7 —IViZ, Blackdar> ) OREA, oKD 7.
g) ELhOEE R —Ib |

(o ¢]

zqdz

TRz
1+ 22 / qdz

ZIT, kAN VEHTHS.

(2.22)
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F2E HHAKEETFHET IV
TS5 97 AV F+—FY VB R, ROKIICERIND

Ry = ——57
(2.23)

06
3, KV CH sz R?.f
R b = CM Rfl - RZfR

T, KB KY ciﬁﬁgkio\*ﬁwﬁaﬁ#ﬁwﬁ Ri 37574 M) F¥—F/ Y

B, BIHEEERETDHS.
ﬁﬁf‘"ﬁﬁﬁ SM,SH‘i VAR VEY, ?"\’ " V4 /ﬁ%}ﬁb\‘(%f?{kﬁ‘fﬁ’xbﬂ%
(2.24)

Sy = Cr (Riy. — Rif)(Rp — Ry)
(1 — Rif)(Ry2 — Riy)
_ R’llfc - Rif
&pmhjﬁjaf (2.25)
ZZT, Rige, Rp1, Rz, Oury C IRATRY & S CEREBE A TESNBEH LSS
. E
R”,=E§ | (2.26)
E; E;

Rp,Rpp) = | =—, = 2.27
(Rs1, Rp2) (E4 Es) (2.27)

_ A BE,
Cu | B, E: (2.28)

Cy = B E, (2.29)
ZZT, Esd5 EsIZUTORTEINS.
E1 = B1 e 6A1 ’ (230)
Ey=B,+ 12A1(1 - 02) + 332(1 - 03) (2.31)
= By(1 — 3C}) — 64, (2.32)
E, = By(1 — 3C)) + 124:(1 — Cp) + 9A5(1 — Cy) (2.33)
Es = B, +3A:(1 — C3) + 3By(1 — C3) (2.34)
T i, EBE S BONEIHEEEEIE, X (2.18) &R (2.19) 15, ROLHITERS
/3.
(2.35)
(2.36)

K‘e/ = QZSH
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Bt E L TEBE S BOEMILBREE KD B 7HiciE, £ (2.16), R (2.22), X
(2.23), &K (2.24), H(2.25) ZPORTBE TR DB LEEETL ¢, I ZREL, K (2.35) &
= (2.36) D oEEE L ROEHILBREERET 5.

2) Level2.5 7L

EARWNIBEZZ HIL, Level2 EFIVERUTHS. Level2 EFIVEDENL, EFETRI
FLEEW A BN TETETH 5.

a) AT RIF-FHEER

d (¢ 7
a(a) = b

-+

—ou —— Ovu _
Y Y e ar 1 2.
s—zg( vw o~ vwaz*)-l—ﬂng Bl (2.37)

712U, BEBUREE Ky = Ky = qiS, TH3. S,(=02) IEREMTH 3.

2.2.3 #EMIBREEFIV

HIZEED 53 M 10m & TIRBSERE & WTN, 22 TEHROBONE TS v 7
RP—REBREND. KPR T, HFEEAETIE Monin-Obukhov DAEBEIAERII T
BELT, EHBRROMBEEREMERE Li> 2002 2),

EH, KF—RELECBOTE,

o WRIZHITBBEILS, 7,/p.(= —dw')
o HMRICHIBBMT 5 v 7 X, Hy/(pacp)(= —')
o BNNSXA—2%, g/8

IZE-T, BHMENOYEELZIRETE S LU O Monin-Obukhov DAELEITH 5. =
ZT, TIBAMIEN, p3ERDEE, HZHMENSORTS v I R, OFFHERETH
5. INSDNNF Ao, BE, BE BEIORTEFROEEES LROLIICKS.
1. BEu, = (w2 (BEEE)
2. BE, = —wl/u, (BEEE)
u30
kgw'e’
LIZRKDEEEICL > TEMAT BDT, Monin-Obukhov DIEUAITIZ 2/L 2 REED
NRIA=FELTHWS. ELT2/LIEIAKRETH, RETE, FUTOIINS. HHE
NTiRu, 6., LEBIICLST—ETHS. BHENOYEEL FEL, LEED3IDOD
BERRr—IVTlE- T FERIUIRTTOER F.&95 &,

F —
MWEILL, GlI(DEEBIE (universal function) TEZ 65N 3. ¢DEKNERIIZ D
KAZEITL - T, BREPKEBDOFHEDHEAHFICIOVTRDONTINS. KFAETII
Businger, et al.(1971)*> 2)DEERXZ AL /.

AEE[

3. BX;L=—-

(Monin-Obukhov D X)

(2.38)

R
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_ _ -1/4
bm = 1.14(1 — 13.1¢) "4, (<0 (2.39)
én = 0.84(1 — 7.9¢) /2, ¢<0
ZER
bm = 1.14(1 + 4.10), (>0 | (2.40)
én = 1.14(0.74 +4.1¢), (>0

Z @ Monin—Obukhov OAEEIEHWNS &, FIZE, FHEBROAMIIRDOLIIIERENS.

Kz ou
qﬁm(C) u* 5 (2.41)
7, FHEMOARIIRDOLIIZERINS.
kz 00 Ku.z 00
() = 0,0z TP " H, bz’ (2.42)

BEHETIE, BANMGEHBIURELRNZORT T v I/ RE—ETHLLRXETESD
T, :FEELJEOJ?”D77/(}W~E§L/’C@ H (2.41) & 2 HHFIZED TS5 ERDBE I ENT
x5.

u(2) = = ¥n(0). (2.43)
772U, ¥ dRATEZ o 5.
Tn(Q) = /j Su(CN/CAC,  Co= L (2.44)

CIT i HEOHERITHS. RBICFHKEBOT 07 7 A UL TR, R (242)
KORDBIENTES.

0 H,

(=) - 8(z0) = ~Uh(¢) = - () | (2.45)
PaCplilly
¢
B(¢) = /C AL (2.46)
SEHHEBEDO T T 7 4L TIE, FHESEISHT3EEBEEICELLERELL.
» E,
@(2) ~ @) = L) = — =L Q). (247)

U, BAL& BT Mahrer(1977)% ) ORERZ A

8(z0) = 0, + 0.0962% (“‘;/20) (2.48)
9o(20) = Gug + 0.0962% (”’f’) . (2.49)

DD TOIRMETRL, v IEROTIEERY, 0, IHEELETHS.
RIS T ORI RRAERD 5. HBEDEAMIESIT, 1,

Ty = patl (2.50)
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THADT, R (241) ZHVWTERTS &,

Tg = Pa % % (2.51)
E153. Xo TEMETOEFEDOEMILBFREIIROIIRINS.

Km = “;‘*‘Z. (2.52)
BHETORT Z v 7 3K (2.42) &0,

Hy = —pacy m;;zgg (2.53)
ERRBDT, BMOILBFERIBRDOLIICEKREINSD.

Kb = 2, (2.54)

Pn
wiz, EfETITERE X X —IVig,
l=kz (2.55)

EMRGEL, BT RIVF—ZERELMRELI® DA - TH5 (BLhORFT ) &REYT
%L, BEHETOEKEIXNVF—RZRADL D ICHEEINS (Yamada (1982) > 19)).

¢ = B* 42 (¢ — O (2.56)

P %% &3 & Monin-Obukhov ODFHAIN S & HBROERFHIIUTOL ) ITR
ET&EA.

M4=M@=%Mn | (2.57)
9@—%@=%% | (2.58)
%@-%@ﬂ=%wh (2.59)
¢ = BY® u? ($m — ¢)*° (2.60)

2.2.4 MEREBPNZETIN

ATHICHEINTOENWHEROS 13, MAECEDLDNTEYERBEEZREST S
BICIZFORELEMET A LIITERL. 2T, EEEEZZR LB BLUL
BEHEERD B DD ETFIVE24)IDNTHRNS.

HEABOEBLERTEXAHBENEL, AR LE ) B2 RTHEREZN
FGA—FIZUTCETFIULEFT -T2, EFAVTIR, £ TFHEEETRNEREZ/TT, #E
DEDCREBEEREL, RICHEE TORNIZAN SHEORE LLELIRET S 2B
Bl L7 TW3. Fig2.3ic, MAEREE U ICBIGIETFIVOMERZRT.

RAEEETORNERIZ, ROKXIITKT I ENTES.

Shl+Rn| —SnT—Rn?
—(Sy L +Ry | =S4T =R, 1) = Hn— Hg+ Lu(En — Ey) (2.61)
ZIT, SIABOEEBRN TSI v R, RBEBEBSH 7S5 v/ X, HIZBEHT7 I v 7 X,
LEZBBTIS v 7 XA ThH5B. £i, RAWX IS v 7 X0mMEERL, ¥ 74y 7 AR

RAEHE, gl3MEEEZRT.
BAEE EORKBOEERS 77 v 7 ABRD L ITRKINS.
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P

Up, Tha Quh i i ]
T HnlwBh g\ Ry | HAETE E OB

Tii i BEEo;

-

AN A AER

Ugy, Taf: Quaf

HE TOEINZ
Qa HyLuwEg Sg| Ry 1

Hom

Tqa Qug T T T l T ‘

T
15 D,
Yy 9w3
K 2.3 BINZETINVOBLEH
Sh l=T,Rocos Z (2.62)

IIT, ZWKEA, TIRASEBRE RUEABEETHS. ZLT, KEAZRKAT
£Ih3.

COS Z = Sin ¢yqz; SIN & + COS Piq4; COs § cos h (2.63)
T, hiaul3REE, 513K, hiZABEHATHS. 2L T, KBEALIRATEINS.
h=15(t 57 — 12) + Plong — 135+ % (2.64)

SIT, tyspid ARS8, l3RE, o 3HBETH .
EXKELEEEGLREN S ORWHH 7 5 v 7 X2 B)IRATHE 3.

Rn 1= {Cetona + (1 = Cetoua) 0.67(1670g,n) "% } T+ (2.65)

ZIT, Candl3BE, qpl3ETELTOMRE, ol Stefan-Boltzman EH, Thi3MERE .
TOREBTH 3.

X (2.62) DERKHEH 75 v 7 X ER (2.65) DEEBH 7 v 7 X3, HREIVFEDE
E£THY, FHTHRWBARMEORELZR LT IL S 26)227), HEDFHAE
B Nstope E R A agiopeld, ROEKIITEKENS.
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' (92 \ 5
tan™! %6 —azyﬁ >0
\ 8y /
(9% )
Tape = 1 tan”! | L | - %o <o (2.66)
\ 8y /
-z o —0,%a <0
3 % —0.%2 >0
LA Nopetd, FEZO0EL, RUETAF X, BAHETSXEEZS.
_ -1 Bzg 2 8zG 2
Uslope = tan \‘ <8_.7: + 8_y (267)

RiZ, KBEDFMAN LI OWTEZLS. KBiE, ESEMSICERIOFAD, BRI
L. EFOAMAR0ETIEE, EFEKDOFMNAERL, —7/2 < Neun < 7/2 &85, F
S ORKFITHITOEMAR, EXR, ERL)SIAICK-/-8HEELEE. ol &%
EEBTHE, KEOHMAIIRDLIIZEZINS.

COS Ngun = — COS Plqz; SIN 6 + sin yqs; cos 6 cos h (2.68)

cosésinh
sin Z

tan™! ((S:£7]—s-‘ﬂ> COS gy => 0

S 773 un

Nsun = .
-1 (sinn
tan ( cOS 172’:;) + T COSTgyn < 0

(2.69)

sin TNsun =
(2.70)

K (2.66), = (2.67), =X (2.68), K (2.69), X (2.70) TEE L7z, HEOFMA, BEHAL
KEDHFMAEZANT, FEHHISHT2BEBHT S v 7 X, REBHET S v 7 XDA%E
BETEE, ROLIICEEINS.

Sk |= T, Rocost (2.71)
Ry |= {cc,wd +(1- Cdm)0.67(1670q,,h)°'°8} 0T} cos Qistope (2.72)
ZIZT, i IIFHEICHT A REDOAHAT, RATERINS.

COST = — COS Clglope COS Z + SN Qigiope SIN Z COS(Nsun — Mstope) (2.73)

K (2.71) EX (2.72) TERINEEBSH EEEBRHZHANLT, X (2.61) DR DEIR,
BERSFS 7S v 7 RABLUTOXIICET I ENTEXS.

Syl=(1—07)Sh | (2.74)

Sg T= ag(l - O'f)Sh l (2.75)
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RyT = (1-0g) {eoTi+(1—¢)Ra 1}
€0 Ty + (1 — €)esaT} (2.76)
€ + Gg — €5€yg ‘
Sh, T= (1 — ef)agSh l +UfafSh l (277)
Bal = (1-0p) {eoTi+(1-¢)Ra 1}
oy {egoT+ (1 - )R 1} (2.78)
Ryl = (1—o05)Rn
esoT¢ + (1 — €5)eg0 T (2.79)

+0'f
€5+ € — €5€g
ZIT, o/ BMEESI) OEOBEE, o d3IEDTIVNE, of FEDTILNE, ¢
IHEOH R,  IEOHHE, T, IHMEORE, TRXEORREETHS.
B EEYU ) DENSED) DESADERDERT T v 7 X HyL, BAEEXECY

DENSDEDD DES~OERORRE E,£RD L 5 2R
H; = Hy, — H, (2.80)
E; = Ey - E, (2.81)

EDRENBBERT T v 7 AT, ROXIITKDBEIENTES.
| (2.82)

 Hieas = pacpClrtas(Ty — Tag)
IIT, Cp=001(1+ g3 | IROTMEITH T BMERE, u,,/SHEBNORE, T3

BAEBHROBRE, o 3ERKOEELER, o 3EZKOBETHS. BEBNDEZER, KX
TEZ 5.
Ugs = 0.830;Cpun + (1 — of)u (2.83)
RMEBHOBRE Y, EGRELHERBEEOEANEFHTEZISIELETS.
(2.84)

Taf = (1 — O'f)Th + O'f(0.3Th + 0.6Tf + 0.1Tg)
BN ) ODIEROEDKRERE LAl 235 &, BAEEHDITBIIEENSE
bYDEKADIERDIEEET T v 7 X3,

(2.85)

Hf = 1.1LAIHleaf = 1.1LAIpanCf’uaf(Tf - Taf)
Th3. ZIT, BE L1 REERRTEIKSERBLULVEE, £ BRORBEER

L72bDTHA.
BATEIR Y72 ) OEROEDBERE LA L, HEEo, SROBFEIKD L.
(2.86)

LAL = Frymoy
T, Fpm lSHAEBES-YDEOKHHTHS.
RBEICEDRENTERRIL, ROLIITRKDEIENTEXS.
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Eleaf = paOfuaf(stat(Tf) - Qvaf)r” (287)

ST quHEEAOKET, EELELHETHEOESMETHTELE L
T5.

Gvaf = (1 — 0¢)qun + 05(0.3gun + 0.6¢y 5 + 0.1¢4) (2.88)
7, rMEEDICOBENLEBREDEEEEL, RATERINAS.
"no__ Tstma Wdew 2/3
rm=l- 6crstma + Taf {1 - (dea:z> } (289)

CZT, TotmalIKRAIRIL, rof THEEENDZETIRIL, W, (3B EBE L2 D ED LDKSG
B, Wime FRMEE YD EDO EDRRKGE Winaz = 05), &IERT v THET, #E
DETEEIRI > TNBELEEXIL0, EITRNEZL1%EED. g ldEEBRDKES
iR, gyout(Ty) ITERMDBFVKESILETH 3.

Ptne, BAEEYS)DENSDEDLY DEKNDERDEREID,

Ef = LAIEleaf = LAIpaC'fuaf(quat(Tf) - qvaf)r” = r,,(Ef)pot (290)

TH3B. (Ef)potlTED S DOBENRLEREEZHODT. L, 6, =0401F, EROE
RE FE/3, BEOLOBREERERT. 6.=1, Wi =012, ELSOEBELEZEL, 6. =1
s Waew > 078 61F, BRIKDDEREEBOTEHAMEI s TNWBEIEEEL TS, e,
HATEEY ) ORHE,

r W, 2/3
E, = _Tar  Jy_ ( dew ) 9.
’ 5C(Ef)p0t Tstma + Taf {1 deaz ( 91)

THEXoNn5. LROLAAOREDEHIZ, BTELOOTHREWEDEEGERLTHS. E
DRESIT T BR/AEIL, RATEZ SN 5.

_ Smaz | Buite \
Tatma = Te {Sh 1+0.038mm 1 (e,w) } 292

ZIT, r 3P K > TEDLSIEIRE, Spoe IEKBBRNORAME, 0,0 3N UL
NBLFIKGE, Oroor = 0.6043 + 0.30,2 + 0.10,1 iIZHEHDRDFHEDKSE, 0,i3FiE
DLHKFETHS.

K (2.92) TRINZKAEDIL, BENBABEREHOBOEFII/NELED, £
THIKGENRZNENILKBBEIEEARZLTNAS.

REAEBAOZESENIE, RKATEZSNh3.

1
_ 2.93
""af C fua 5 ( )

DEDHERERNTR (261) 2BXEHTEUTOLH TN S.
O'f{(]. - Ozf)Sh l +€th l

€f€q
€f + €9 — €€

_ Eft 265 — €56 erT}i} = LAIp,Cyugs

€+ €y — €5€g
X {1lcp(Tf - Taf)
+Lwrll(quat (Tf) - qvaf)} (294)

g
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Z DR SEDRERE T, %KD 5. UL, ZORIE, TrO4RATERETHSDT
BB 2 EWTEI. ZHT, Newton-Rapson #% U DR LEHEZITD.

_ _ €5€q 4
7 = o {a=ensi breR s Loy

€f + 269 _— Cng 4
— eroTsy — LAIp,Cru
€f | €g — €5€g i Pa™sltas

x {1.1ep(Ty — Tuys) + L (qusat(Ty) — Guas)} (2.95)

+ 2¢, — €€
T B _4€f g fCg T3
f(f) f( ef—i-eg—efegefaf

—LAIpaCfuaf {1101, + Lwr” dqv;?in) } (296)

Z 2T, Clausius-Clapeyron O, 35 & U Tetens DR (BIAKASILIEEEEOBIE TR
HER) EES &, BIKEKHEBEBE CRMES LcRBRATERSNS.

dq'usat _ 4098(]vsat(0-622 + stat)
dT 0.622(T — 35.80)2

PEXY, T/3HET S ENTE3S.
EORBEE 7% AVT, EOEBTEORRNTLEEL KRATELS.

Qof = 7" qusat(Ty) + (1 — ") Qvaf (2.98)

BAIEREH 72 D DED EDKGE Weeo i3, RADSFHET 5.
aI/Vcle'w
ot

ZIT, PIMFR, E;— E i3 EhOOER EEOEANOBEREEERT.
HEFETOZRNFRZREZ, KRADOLIIZRINS.

~G=Hy+ LwE;— (1 —0g)Sg | +Ry T —Ry | +Qa (2.100)

ZIT, GRHEANOBTS v 7R, QARATHBRT S v 7 X, o dMEO TN RT
H5.
HEDT N Fa,id, HEOKSESEROEHELTELONS.

(2.97)

= UfPQ - (Ef - Etr) 0< Wdew < deaz: (299)

am—aw%faﬂgal

a, = (2.101)
0.14 01 > 931
ZIT, 0438 i oML FKITETHS.
HEFOERT S v 7 REEREE, UTOXIIRDBILHNTES.
Hg = pacpCngaf(Tg - Taf) (2.102)
Eg = paCngaf(qvg - qvaf) (2103)

RUEBT O#E L OKA ORISR, SHERBOBRTAET 0T 7/ NVERET D
TP A IVERNT UEEERNT, ROKIIIRINBZB).
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2
(2.104)

Cor = K
B9 {m(C) — ¥m(C0)} {¥n () — ¥n (o)}
ToBEMEIL, TOBELIDITOKASEBIZE->TRELEDS. FNT, LHOBE

BEBRBELUTOIIITKGOEETEZS. ZIT, ¥ 71y 7 X gldiRERL DL
%, 2I3HMREOEEEZILEEDOLEERT.

1. = @%Z@"ﬁ PsoilCsoil
(2.105)

(PsoirCsoit) g = 0.27 + bun
(PsoitCsoit)g = 0.27 + O3 (2.106)
2. TOBRIZEFE )
Ag = 0.001 + 0.004(8,,1) "> (2.107)
A2 = 0.001 + 0.004(6,,3) "> (2.108)

3. 1l HEAPOIEEX 4,
(2.109)

A\ 1/2
(dy)g = {#_
(psoilcsail)g

1/2
Ti)g
d)o =
( 1)2 { (Psmllcsoil)z }

(2.110)

T, midl H (=86400s) Th 5.
HERF L O EHEEDOEELZII LT OWBEIAE { B B34, force restore

ETHOWS OB poucsondi Z, RD K I IZERIL LTz
(2.111)

PsoitCsoitr = T (PsoitCsoi) g (d1) g + (1 — ) (PsourCsoir)2(d1)2

ZZT,
/ g-wl
r =0.3+0.0552 (2.112)
0w3
Z DL DY peoirCoonndi Z FANT, IRED force restore FHEIZ L Y HFMEEE KD 5.
(2.113)

o,___ o
ot PeoitCooitd 1T T
ZIT, o =27, o =2midER, Thidl HAPOREEAZILTVTORETHS. &

o, oppld, THFNDET S v I X G EY A VHABTEA L EXORERNOWRESN

TETH 5.
1 BORBEARE LWL FOEX LickiF3BEILX, KRRZIDKDB.
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o, G

Ot PsoCsoirde @114)
ZIT, dy = (365ksm) V212 1 HDFEBEALE LIS LEFDBES, kel L OBILBARE
ThH5.

HWEE TORERLBORES LI, othEfENDH B2 2)230), ofkid, HREOEM
IKFERHIBIC 5 B 28 #N I T, HREOKERILERD 5HETH 5. [, HREDR
FKES I S HRE L ZOHBOEASFHETRD ZHETH 5. KFETIE, F.Acs>3)
IC&BatEZE AN

Qug = O/quat (Tg) (2115)
T, HAFRHEIIRRTEZ 5.
! 931 — o'wl 3
o =1— (2.116)
031

e, HEER 3 BIIAUTLEKRGEXERD . 3BETNOEBEOLEKS DR
R, UTokHickEhs.

L - g 7 2.117

8t — D (P s = Qe Pw ) (2.117)

aewZ ]. Oo3Et1-

e — — 2.118
5t D, <Q1,2 Q2,3 ” ) ( )

00,3 1 0.6E;,

—— T —_— —_— . 1
5t D, <Q2’3 Qs == ) (2.119)

IIT, DiEBiBOLBEY, Qi REiBL i+l EROWE, o, IKkOEETHS.
ZLT Qiinl3RATEHRINS.

Yo(i) — Yp(it1)

i1 = Kig 9IP%) FPEFD) L q “(2.120

Qii+1 ,+1< Di + Diy + ( )
ZIT Kiin3FiBL i+l BOFHEKBEHETRATELZSNS.
D;K; + Di1 K11

ikl = 2.121
K”'{H‘l Dz + Di+1 ( )
% i BOEKEE K;1Z, Clapp-Horngerger* 32) DERAN 5
K;= Ks,m-(%i")wz‘+3 (2.122)

st

TEINS. ¥, BiBOLBKIRTF V¥ }l/'wp(i) b, Clapp-Homgergerz' 32)pEE
AN D,

ewi —B;
wp(i) = 'lﬁp(sat'i)('é'—‘) B (2123)

ERINB. ZIT, Koo SEFBEKEE, Ypioas SEALEASRT Vv, Bild =
LB EREHTH .
F7-, TEBER, S DKOKHIZ, RATEINS.
@ = Kuas (3225 sin e (2.124)
83
ZIZT, QinlSHHEOFSABLTH 5.
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2.3 #WhmF+/ EEFIV

BHOBRYBICL - TR SN SBAEREHTF v/ EB LS. #BHF+ ./ EEN
T, BYEEICEK > TR 3 KBHHABIZEREBYBRICEK > TEAL, HcBYE:
MR ERETERHAZBET D 1, BEINZIIZERORHELEET 5O0RETH 5.
DT, #WMHF v/ ERREETIMMEL, BRI ZEROBSHEEHEET S HE
ZHPAT L. £, MHF ¥/ EEFUARKERBOERA BRI OOTHHAZITS.

2.3.1 #WH*+ / ERKODEFIVE

WHF ¥/ EHWER, Fig24a IR T X0, AUKRE ZTOBYAHHRAIE L S BFRIC
REXIND EETFIMLTS. £2OFT, 1 20BWIKEI2aL/NMESE T 0y 7 L&,
Fig.2.4b IZZEDRFERY. 70y 713, W x W, JUFDARE I ZFED, ZDOFITH Wy,yx
HEWyyx B (Fv/ EBZ)hDBRYPE>TNEET 5.

2.3.2 F+/EATORNIZIETI

¥+ / EAOEH, #HEHE LR LEORM/NE i IO TORNKAE (2.125) i<
Y.

Rpeti = Gi+ Hy+ LyE; (2.125)
CIT R BERHS 75 v 7 R, G REEAE~DRT 5 v 7 X (AEICA S HAZE),

WUNE ¢ DIESRBUR 7 5 v 7 X Rperiid, 2 (2.126) TEIN 3.

Rpety = apiRg | —€0 T + ¢

] L,JjF#s

FiRp |+ Fyye;oT? (2.126)
J

we Ws

K24 {HF+/ EBEDET ML (a) E7 T v 7 (b)
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I Tapld, MiNRIBEHEBHT T v 7 ROEHF ¥/ ELEOERFHT 5 v 7 X
A AR, Fid, Ei D SH jEAICEEZORERMTHS. & FyOBEHER
2.3.38i TR TS. B, VY T74v 7 Ri=sBREEEET. £/, Rs |, Ry [IFTZEN
ZNET EEICAS T 8%, BRI 7S5 v 7 X, old Stefan-Boltzman ¥, eid&ik
Bst 75y 7 AOHHEE, TREEREESET. EBOHETIITNTOMIZEK (;=1)
EfE L.

i LEICAS T3 EEESE T S5 v 7 23R (2.65) LIZEAL D Idso & Jackson? 3) DR
(2.127) ZRAWk.

RL ,L: O'[Ccloud + Ga(l - Ocloud)]T:s (2.127)
o =1—0.261exp [+7.77 x 1074(T,, — 273)?| (2.128)

I T CuualdiZBR, TLERX7 V) —VEIDREBTHS. AMAETE T, ELUTHHF+
J ELtEmoKEZ RN,

H, = pacyCort(T; — T.) (2.129)
LyE; = LwPaCEU(stuf,i - qv,a,) (2130)

I I TCx CpldZhZTHEES, KIO VI BERE, G IETHIE, g0 TIERK
DHBELBETHS. IV EEZRBIIERTIE Cy = Cr = 0.05, HIEATII (2.104) i<
AU AREOREELZEZB L TCE=Y « A T7Ta70MUBRIDHEE L.

FREEREE T, HEEBNZETF VTR UFEERKICR (2.131) iIZR77 Force
Restore IE% VTR 7-.

oT; _ Gi  Ti-Ty
I TpCliBAEE, 7(=86400fs]) IX1 HOES, d, T3ZhZhBERELANESL
ZDEITORETH 5.

or1 =212 oy = 2 (2.131)

2.8.3 *+/FRAOEXKHEOETES X

ARSI AR 75 v 7 X3, BYOEFEICIVERE & HICEBICENTS. K
HIFNVF—RBIRFICIVEEINTE D, TOXRFOBHANIFICBIT ZEFZEBEHTS
ENRTENE, WHEABOBH 75 v 7 RERETEIENTES. LHL, £2TOR
FEBWTRICIIBARLEREGEIX bADD S, I I T Aida> )AL EY
FHIVOIEIZ X BTFBHE 3IRTTICIEE L, SMHASOERESN 77 v 7 XEHE LK.

1) ERRERBSARORESE

MRS 75y 7 X3, BEEAS [pEREBH LIKAFEIENTE, 2hEhAX
(2.132), (2.133) THE X415 Bougure EKHDOREZ L2 %),

Ip = RoTYsim@sun) gin( o) (2.132)

Is = (Ry — Ip) sin(tsun) (0.66 — 0.32sin(eun)) (0.5 + (0.4 — 0.3) Ty sin(eiga)]  (2.133)
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Z T RIBKBES, TAIRKEBE, o, iKEEEATHS. Fig2.s5is, E7F/UMEL
TRTHEEDO T oy JNOEZEHOEBH Yot AOHKERYT. KEAHOEH ot
ZBHIZEFEUCTHY, UTICEERHDEHZT v 7257

1. 7oy 7 LED o8+ ¥/ ERSICHN - THRTFERATS. BEZEHOBHAID, X
FOARF I RBEEEA 0, EHEA AN SRET S. REAHOBAIL, —BEH
rzAVTR (2.134) TR AMAL, EAF]ANEZREL, AHARERDS. Fig.2.5
IZZDRTERT.

0, = 2nr 7y =cos (1 —2r) (2.134)

2. RFDVHBEIHEHRT 5 L ZDED b ORNESF 121 TR NVFHRIRI N, HTFIEEHE
HRFPERHZITI. EBOORFIEI 200L, HoH UDHRE LR et &
BRSO ZHRIIHE-T, EBHICLYRETINS. ELRHDEEE, = (2.135)
DRDHDIZT XV P OKRFZEBNCESINT, K (2.135) TRIHMAL, EAH A,
EZREL, REAMZRD % 36),

6, = 2nr Ne=cos 1y/1—r (2.135)

3. COXIBRIELFNT oy 7 LEMSIKIFIZETEIET. (BVELEHOR
KiZ20E) £/, 7oy 7@ oRFNRIFEILESRZ 20RO T oy s
REH SR M7 KR CAH BRI TEFERATS. 375b b5, Fig2.51md LHic
ADSREICRITHI TS A DOBRAZIES.

Direct solar
radiation

Diffuse solar l
radiation

B 2.5 70y 7 BALDXFER 7 o+ X DX
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ULDBBRT v THEZHEDIEFITH LU TIT.

Tovyy LEOEES A, BARTFHE N, HHEAKNORE  OE#EE A, i NRINT
ZNFHAE FELUEE, B PRNTAEROERKSH 7S v 7 X LIF (2.136) TE
xh3.

L:—(—b+~h) (2.136)

IITHT4v 7R D, SRENFHEZ REAHFEET. 375&, B PRI IREEK
HT75 v 7 AOETF v /) ELZOEEBEH T 5 v 7 R d 3 HE o, (K (2.126) B,
P75 v 7 REERES) IR (2.137) TRETE, #HmF v/ ENOERE, B EEB IV
H EEROERBH 75 v 7 XERKDB I ENTES.

L.

aps =

Ip + Ig
As (Fp/Np)Ip + (Fs/Ng)Is

— s 2.137
A; Ip+ Ig ( )

2) ERRRBHBORERETE
BRESH TS v 7 RERD 31D DHTFBEFIZRD 2 DDRXT » TTITS.

1. 70y 7HDH3EMOR (2.134) ZANTRTFORHEFMERD 5. 70y 7 Al
DO IBEE, EEES T T v 7 B ERROLEZTT .

2. WX NIRFRHIE (T oy 7 LEEEDL) KHRLS, BBZRTT 5.

P LEDBBHAF v TEETOEICOVTEHD. £LT, ZOEREEAVTEREHEKD
3. @i hoiEtEnic NEDKRTF S BE jHAZI - NTFEE N, &5 EHBFHRE F;iIZ
= (2.138) TEEXNB.

7, M@ jﬁ*ﬂﬁ.ﬁ%ﬁ@%’%@%%ﬁ:ﬁ%ﬁﬁf?%ﬁ (SVF:sky view factor) & & 4%

2.3.4 WA+ +/ EE2ECKTERBOERAREN

MHEF v ) EEASULEBFERIT, 2218 R U-EBFERIC, HHEYICK 5EE
BRYBLIOZNIZ X BEBETRVFOBIMOENMTMENB2-37)2-38), &7, BALHE
DRERITIE, BYBEEISOBEB TS v 7 X BB TS v 7 X, BIEALNITHERT

3. ZUT, HHRYOBEER-—F X2 EEZT, ERFBERXEIERLUL.
1) EEHFER

du _ rofv — rvcl,,@a—l-I + r,,gg?— + D(u) — r,Cp&LA(2)uvu? + v? (2.139)
dt oz G,
dv = —r,fu— rvcpﬁa—n + rvg% + D(v) = r,Cpé&rA(z)vvVu? + 2 (2.140)

dt By Gs
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2) EH0K
Orgu Oryv  Or,w*
_I._
oz oy = Oz
Orzu Oryu oryu  Orv
+Ga 9zt Ozt )+ Gl 82 Oz )
————(Gorau+ Gyrv) = 0 (2.141)
3) BAIHE
df 1
do _ 2.142
G = DO+ o (H + Hy) (2142)
4) LEiBAREK
Do _ () + ro—— (LB + LoEa) O (2143)
dt v vPaLw w w
5) #IKEFAEX
or. Il $—25 g

(2.144)

oz v s cpf

ZITr i TFERTENTEDONTOREWERDH, r,\ry, r 388 FD yz, 2z, cyMfiE
TEWTED SNTWE yz, o2, zyWiE DL, Hp, L,Epl3 TN ENEYERE M & DHEL
T5v IR, BRETTv 7 X (X (2.129), (2.130) BR), H,u, L,EA3ZNZNARERIC
K BB, BRI Sy ARMERT. CpldEHRE, &, 63 2, y FHICEEZEYOR
HEOEE, Alz) IBEMOXREREEEELERT. i, FHMSE, RATEHINS.

d 0 0 0 0
— = —_ - R 2.145
il + rzu po + ryv o + rw 5 ( )

F UM D() 1, KATEINB.

0 0
D() = i (mKHﬁ + r.KuGs 0 ) + Gz—a— (TzKH— + raKuGo )
T ox 0z* z z z

6) LRI RIF—FER

d () _ ¢
a(z) = bE)

s v Ou _ /—/_ai —r EB_
—I—'r,,s_zg < uwaz* vwaz*>+rvﬁgw9 r”Bll
+r,CpA(2) (§u|u|3 + & v?) (2.147)

7272 U, SLBARBIE Ky = Ky = qlS, TH 3.
203 TB~I LS 1T, #iF v/ EHEEEFIULT 5 &, ERHRRCIRNHT
RO S5 A —F1%, £220&) CERTES. 20T, EAFHEIEWEROHE (2
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#1292 %y ) EREEDINT A —7EEA

Wi Woy

n ST SY
Wsst — Wb.'l:Wb .

r Iﬁssty Ja z S hc
1; z > he
Wole . <p,

Ty sy
1 z > he
W, — b,

—§—= z2<he
try 8T
1 z> h.
Wssty _ Wbmey
) < ke

r, Wsa:Wsy £=

1; z > he
Z(sz + Wby)
; z2< he

A( Z) WsmWsy - Wbmey
0; z > he

: Ve,

v 2(WBm + WBu)
Wgy
§v 2(WBz + WBy)
Cpb 0.2

U= MRH SR, AHE) PRYUREMLICTE2HORBIKFT S35 45T
bOELIEET S ENREETH A, APFRETIE, Yamada &[F UE>3)EEHRA LI
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24 RAXAF4TE

WBHARKBETFAUET VDR —IViL, B1I0km? &L, o EXF—IUHRENY )
TT1v) OEBEZTSE. ZNT, ZOXIBY ) TT 197 DEELZWMO AN T2HIT,
REEFHEFRT, ¥/ FT4v 7 BREBEEZLZTFHL, ZOBREHRTATr—IL0
INSRFREROERAFHFICGEZ B EHEEANE2 024, DL HBEHEREEX
AT 4 7 EW). REGFHEFEROHERFIZ, EHE/DSLFROHEBF LIRS
BFeRANS. JIT, REUAEFEFRBDOEF 5% CM(coaese mesh), /NEUWEFTEERD
#F 5% FM(fine mesh) &3°5. XAT 4 7023, REVFTEEBROEREZ/NIWVEIE
FHIROBERFHICIIIEHT S one-way &, BINIWVHEEBOBRELZEMELT, K
EWFHEHEBONIE T 55 ERF R OELZEHT S two-way D 2BY DHENRD 5.

- REVFEHEBEOBREZ/NIVEERROEREZGICEHAT 2 720HiIZiE, CM OEE
SNDHEETFM OEICAFET 2 LEND 5. KFFFETIE, RITKRT T.L.Clark> 2)D 2
ROAZHIREANTIT 7.

b=E_&_+ Eydo+ E,®, (2.148)
IIT, $iEFM TOME, 213 CM TOME, E_, Ey E3R¥T, UFORTEINS.
E = 6(62_ Yia | (2.149)
Ey=(1-¢€)—2a (2.150)
E, = e(e;— Yia (2.151)
ZIT,
2 .
- (ﬁgél_'_l (2.152)

CIZT, AZFM OE-TEE8, ALIICM ODRTFIESTH 5.

2.6iZ, CMG & FMG OBRTFHOBFER%ETRT. e, -1 TCM DO_DHEF, 0T
DF, 1 TOL.ORFIZHIEL, -1~ 1DEEES. THbb, FM ODBFIZHIET 5D
B ANTBE, R(Q2148)DCMD3ELD, FMOMEICKE S, o% 0193 LERD
2 IRAFERITILB.

INEVETEREBOEREZEMEE LT, KREVWFEEROMNGT 3 ERFEDMEEES
T B5HHEIL, C.Chen® 8N, AHASEIZDONTIE, FMOBRFFEELE, HEIZOD
Tid, EFES/MREIhB LSl

—= - AzlAy
17’773.@_AXAYZ¢ (2.153)
w7 By
JBE : U = AYZU (2.154)
. Az
BB:V=—%v (2.155)
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FMG SIS
\ @®CMG

AY | Ay o FMG

?

2.6 CMG & FMG D#&F = DBI{R

T, Az, Ayld FM OKERFERE, AX,AYIE CM OKFHEFERBTH 5.

722U, EBOFHET twoway ZHVTAZVHEFEBROMIGT 25 EBRFROEZE
H94 554813, FM CTOEGOBEEE CM ORGBEICEETHLENELS. BP0 7EH
FBAEMBITT BEA1T, EEDOBBELELETIEICLIFESREII/NIND, SRR
AN RIZTEHEEE, EEORBELEETIEICXLHEREN, twoway ZANK
WIBAICEUAHESEZID B RELLS. Z07%, 3EUTOILASETII, one-way
R

2.5 4RmTTF—4FELkiE

HEMICh-3RHEERDY I 2V—Ya v Tid, 1) MRS IEERE, 2) ¥/ TT4y
I BEEBOEL, 3) A v 2O, 4) B-BKOMDASL EITHOEFIUIBRELEE
REREZELS. ChERRTIHEDO—DE LT, 4IRILT— 7 MLk (Four Dimensional
Data Assimilation : FDDA) ORHEBREANDE D AAIITHONTINSE 4)26),

FDDA B EFNOTHREELBIAEEDEE = 2 — N VEBRETHET2FETHD, K
ROLIICEL ZENTEB>4),

o

E = F(¢7 Y, Z,t) + G¢ X Wg X Wgyz X (¢obs - ¢) | (2156)
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ZT, Q3WEEH, FiIpIOOTORER, GuldF v VU T RE, w,wey 3KE, &
Faﬁ@g/ﬂé?ﬁ Pobs \ SBRAMETH 5. FDDA T3, Gy, w, Wey 1E EDEEICH EEfB:i?\j(%

BURIENS, ChoDFHELRE(RETS LBAMEEETIVO—EHEIRZ ﬁJ:‘?’%
Z?\T BRETIHENELE UAFEEENH Y, NISFRET S EBRAMEND £ S BHRTEAL.
DD INoDRBELBEIIRET L ENEETHS. BEF v UV 7HREUI, EE)
FERIIHLT1073 ~ 107BEDME, BMABRIIHLTIE, EhED—HEEHIN
EEZANSONBE I ENEL, KRB ZNICHK S .

FDDA IZAWABAMEDOR h i & LT, BAlSTOEAZDE XA 5 Observation
Nudging &, BHMEZZBBT L7 v ) FETHUOS Analysis Nudging 3% 5. AHFET
(2, Analysis Nudging 2R\ /o, ZBEIT DL, Dickerson ® MASCON €7 )L% 47)
2, WEOHBEEB TELLIIKBUAEFNE B LAV 448 TIOHEEZRAD
5%, Bll7TF—57E LTI, RERBICRBRFOERENT -5 ET AT AT —FDH
LEAT— 5 Uiz, FDDA I, &S 24m £ TOHWATHA L.

2.6 XIREFAETIN

REFLRBEFHETNVIGZ, BREEFERBIUOREERIGETINVELRZTET VNS
BRINTEY, UTIKEETIVIZDOWNTSHIET 5.

2.6.1 #EAERX
AEHFOELEBEOBRIEEFERL, 2 BEZEFRAOTROLSICEINS.

O _ _0a 0 .0
ot u&zs Uay Oz*
Ry Oc; . 0ci 9, .0c¢
**s_zG)af( Ky=—=)+ a(Kﬁa )+ a(K’a )+ R+ Qi (2.157)

I TBRIEBABRTO  3EFMEORE, ¢ IEERE, Kg. K BThZTh
ELYEBRE DKL HAES L UMERBRRTH 5. i R IMLERISICEIT S
ERERE, Q; ZEFHHHRICX28HETHS. HFEMEREICHT 58E RO
BUREUII A ik & BEGE OALMED S BUT T 3B FROEBEREICE L& L.
(K = KY)

FIOKFEH MOIEBAABUC DN TIE, BEREICEIEEIEEL, Ky=0& L7k

2.6.2 LEBEEFI

REEFWEDRIE N 5BREZINSLEBBITIS dry deposition & wet deposition 2
$%. dry deposition (& 3H, /KEH LOHBROMYIPEEMICEFELRE - kET 588
TH5. wet deposition (&, EQOHTHHEDERME E7L-> TREINS rain out EWHD
B THRICAHZRLT 0 VIV RREE ShiltREEmBREZINS wash out D 2 DOBEN
BhH5. EFATRIARKEIMEDY I 21—V aryELT, BEEORELDPT, &
CENIHEERBEEZNREELTVAIY, WERRLELUTIE, A XD dry position DA%
ZE L.

ARKTEFMEOLHELE DA =X LT 9NTIE, HFEPKETORI, EH~DOE DA
AILEDRDB. ZDBERKFHOHEBENEIMENBMEINS Z LX), HEEITE
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cz)

Flux ELFTHERX
Fa 2 |2k
.................. C(Z 0)
rs SF R
([l Y -5 3
7 e(0) ¢
EHE R
re ‘Z;éﬁ%

K 2.7 H ROHEETIV

EAENEL, FNLRENEE T, BEREHDI D WHEOEEIRERIICHRF SN0 5.
I I TEDHEBRREIARKEE, HRWEOREE HEEOMERBICKEINTED,
FFETIEE 2.7 ISR T LD ICELRERBAOILRILBIC L 252818, MEEFEAOD
SFHBIC & 255818, BEERISICL 3EEBBO=BBIIHITEZ 5.

COTEEMICHEBEORMEREICHABMICEEINIEIER, TRbbERT
BT v/ RAIBE z TOBLRYEBEICHMATEIbOEEL N, WEREE v, ZHL
TROL I ICEEINS.

F =v,-c(2) (2.158)
HEREDOHIEITH 3D TEENR rid, RATEHRINS.
1 el2) _ clz) = elzo) = clz0) = c(0)

ry = — =

Vg Fd - Fd
e rtmir. (2.159)
s |
,%:ﬂﬂéﬁgﬁz o (2.160)
d ‘
n=5@%;ﬂ9: R (2.161)
d
n=59 . REER (2.162)
Fy

ZIT, INoEAVTHHEREEZRT &
1

Ta+ T+ Te

LD, BERERERDEEICIVUEREERDBZ I ENTES. £l TEEER
QBRI H>WTHUTICRET.

v (2.163)
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1) ELREER (r.)
BLIRTERRIC & D% %@E’CO)&:%&EE’C% SEMBENRIARDOEEEFEDOHARER
ZRAVWTRDEL ) IIERINS.

ro = / ’ < ch ) dz | (2.164)
Z0 v
X (2.164) ZEEEBEERAOTERT ERRAITKS.
_on(3) - (%) (2.165)

KU,

72U, ul3BERE, ¢, 3BRITEBA T 774, LZE=V .- ITa7EX, kidA
W EBHTH 5.
2) MEEER (1)

HEBNOWEERIINT AR VS, BV y—Ty FELS, YaIv I MS. B
STHELVA IV Re, TERIH, RADLHITHK3B.

kpzy
_ S« _ "D _kp
= 5 R, TGR (2.160)
D v

ZIT, kpl3WHEEGER, vEEIOEISERYE, DEIBREXTHS. £LT, Y+—
Ty R, Yalv M BIUHELVAS I VEIZROEIICEREZINS.

k D20 UL 20

Sp= — D —, 5. = D,R == (2.167)
—TTHEBRNDUET 5 v 7 X Fy ZRATERINAS.
Fy = kp{c(z) — ¢(0)} , (2.168)
K o TH B ry 13X (2.161) ORI DRA LKL 5.
_ c(z)—c(0) 1
=== (2.169)

X (2.166), R (2.169) £V kp ZHET S L, WHEEER r, JRRNELS.

1
St-u*

VUEDEXSIT, MEBEHIINBELATIOBHEMEMOKRBICIVRESINS. X
7 2 M UVBITOWTENE TIIELETIE Wesley and Hicks 2 50) OX & Hu .

1
5 (%)
ZIT, PBiITZ M MVETHB. F£iz, KEIZOWTIE Chamberlain +31) DIF oM
HICWHTERY v b EBORERAW.

1
5S. — 1+ In{l + 0.83(S; — ) }]

ry = (2.170)

S, = (2.172)
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E238WMEICB IR Iy MK

wH Se

NO 0.96
NO2 1.22
O3 1.25
HC ( All Species ) | 1.00
SOz 1.28

% 24 BRYWEOMBHEICK I HEEEDE [s/m)

wE HME HAE #E
NO 391.7 257.0 2400.0
NO; 391.74) | 257.08) | 2400.0
O3 30.00) | 150.32) | 2400.07)
HC ( All Species ) | 391.7 257.0 2400.0
502 30.0%) | 86.08) | 40.00

ZFOBMPELRARFELIMEICBITS Y 23 v bIE, SO, id Spalding DYMEHEF
2-52) NS OEE AW, NO, NOp, Ozl DWW TILEMR S, = 0.145 MG Z AN TKR®D
7z, BRALKEBIC OV TIRERT S K5I, MMEEREETFVTRERT A HEIZE—D
WEAELTWENDT, T2 ROMEE L. TOEEE 2.3 ILRT.

3) {EmEiEM (r,)

EEERIINSYE L EBORBIC L > TREINS /¥, LEERDOEKE, BRER,
MEPDOEERE, BLARBEEININSADVERENRELL. ZOHINoEZHLNT
T3 HBEICEL OWEBITL DL THEEMEPCTIEORBELEGR E UILERNTD
n, BERXINTNS. KRETRIERTRO/ME, BIUOXBAEIZL-T, FHEICH
WABNBELMEOFEEIRFEARE Uz, igFEm e LT, #im (ALEER ), B
R (LW ), #BE, O3BEERELL. T0—EBEX 24 IFT.

ZITNO, IZDWT A) IZE>5) Lk BERETI V7Y — FETRT 7 )V DR
A 1:1 &L, BFERERORL VKD, FERIC B) 3O ERNEEEREL1: 1
ELTRDIZ. Q) TPV TRERMBIIFEFIIRPIDEEDINLIILOEGETERET->TH
D, EROEEICHNEHERIAZ(AELIONTWEEEZoNS Y, KITHEIFIC
{0y DEREEFBDEE B, D 03 i2DWT D) 1EFE* ) EFEKICHTEE
Mic L AMEHEICRS EEZ, SO, ERLbDEEZ. E) i Colbeck ¥55) , F) i3
Garland and Penkett 2 56) D% % Az SO, 220 Tidid? 57) OXEAEEZSHEITR
F LTz, NO I DWTIEHHEFANDITNI &S, NO, LFEBOEREENE Uz, RILK
ROV THFABICHEFAD DL SEOHEICE O TIZZTOWEIZDWNT, NO, &F
HOERmEILE L.

2.6.3 FXALERIGCET I

KREFLWEEETRAITS BICIE, BE . 8 GBS SB4TBEEZELITN
RSN EidEICIRRA, Z O THEICE ORI REBEILFERIGEE
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TH5. ZOBETIIRKFTHEL BYWEDN, KBEPEEREEA RGOS EEHK
CERIEZRI U, ZORIGOBIIHELUBICE L, EBLIZZDRED A X 02N
INTHEL. UL ULREETF V5 PN OB ERIGOERERINBE Z &M
5b, FMEDORRKOENTHIBBEAFVF L bOFRAEITI 52T, ZOHLE
FIGIERS CEDTERWIERICEELABLENLS.

Z I THAWHRTIE, BESBELXF VY bPOFRAICEWTHAKIZEZ AW SHATH
5 CBM-IVZ58) ZR(bERISEFINVELTHNWS I EE L.

CBM-1V(Carbon Bond Mechanism) {IX5EEF TOMBEORIGIZDONT, HEERIET
BEERRAEZRITRICRILAFZBENL DHOOEBO SN —FICHET (I Eicky,
TIHULLI2bDTHB. I TRIDEBYWERTZ —EREGP-EEE LV - KEMD
BRILL->THITE, REEAZAVTLS. ZHICL->TREFICHEBEINEBHLE
BYEREZ, QRIS ETRTEODBONEOYMERBTET I ENTE, BHLRGEFDIL
FRIGELBPABZICROE S Z EXHKS. '

CBM-IV TiIKIt% 4 24948 LTEZTWA.

(1) ey E

2) BRBMAZERIGEZRTD, RETTRICEELCOREIICRbOh 2 FEYWERE
) REMAEICLVREINIARYER

(4) P FEEERF OARYERE

BANICIINSGEZRTE (1) i3 03 R NO,, HO, - RIBICHFS T EBWET
H5. (2) DRRITHONBE HDIZ 3 OT, 2OWEELERIIUTOBEY TH 3.

e FIVALATIFEFR

- EEMNIIETOEBDEOBILRIGICEWTERINLS
— MATHD A IR ZINVEIZHRT, FEBICRIGHICEATHS

o LF LV

— DT IV v KB S NTRIGHED
- RALKFEOBHDKEF %KL TS
- FEAEDERHET, RIVLTIVTE REBWEAESTERT S

o 1TV

— BREEN SHIHINBRILKEDIIEAEEEHTIND
— DT IV Vic e OH % NO; % & 75 » 1= RISMIEZ T B

(3) DIRFREETEREINS BDIE, —EMETHS PAR (/N5 T714>V), —ERAETH
50LE (AL 742), TIVTEFEEZFDALD2 (TIVTEFR)D3DTh5.

(4) DA FREZRODDIR 7 2DRFRERFD TOL ( MV ) IKREINBE/ TILF
Rt E, 8 DDOREERD XYL (FUY L) IREINB VBT MY THFIN
YEUTHB. ZOLIITHTUIER CBM-IV ADRIGES$1T 33 88, IR 81
KICBEHIND. CORICERAE ERIERD—E%E, ThEhFE25EF 26 IIRT.
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% 9.5 CBM-1V 2B} 3 RIcHE

LY E
NO —LEFR Nitric oxide
NO2 TEBLER Nitrogen dioxide
NOsz Nt Nitrogen trioxide
NoOs | ARME_Z|R Dinitrogen pentoxide
HONO | il Nitrous acid
HNO3 | Wb Nitric acid
PNA A2 R ] Peroxynitric acid (HO2NOz2)
oD BREF (BERR) Oxygen atom (singlet)
o BRERT (BRiRR) Oxygen atom (triplet)
OH biNG 23 Hydroxyl radical
H20 X Water
03 F Ozone
HO2 KEEE Hydroperoxy radical
H202 BE(LAFRK Hydrogen peroxide
CcoO —BR(L R Carbon monoxide
FORM | FIALTFTILFEFR Formaldehyde (CH2=0)
ALD2 Himolecular weight aldehyde (RCHO,R>H)
C203 RNVAFITINVE Peroxyacyl radical
PAN RVAFVBT IR Peroxyacyl nitrate (CH3C(O)O2NO2)
PAR R57 4 VERES Paraffinic carbon bond (C-C)
ROR H_ERRE Secondary organic ooosy radical
OLE V74 VERFEES Olefinic carbon bond (C=C)
ETH 7 Ethene(CHz=CHz)
TOL %= % Toluene (CeHs-CHsz)
CRES | 2L/ —NVEBIUZHL ELORFFT =/ -V Cresol and higher molecular weight phenols
TO2 ML KBEOT T Toluene - hydroxyl radical adduct
CRO AFNT = ) FBER Methylphenoxy radicals
OPEN | B4aF7u=74v/8BL) V7K Aromatic ring fragment acid
XYL FLv Xylene (CeHg-(CH3)2)
MGLY | AFAZYAEH— Methyl glyoxal (CHaC(O)C(O)H)
ISOP ATy Isoprene
XO2 NO — NOg fEf% NO - to - NO2 operation

XOaN

NO — NO3 fERI#®

NO - to - NO3 operation

56
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% 2.6 CBM-1V IZH 1 5 RIS

RES 2775 e
F T

R1 NO2 + h, - NO+ O radiation dependent
R2 0 — 03 1.4 x 108 el175/T
R3 O3 + NO — NO, 1.8 x 10—12 ¢—1370/T
R4 O + NOz2 — NO 9.3 x 10~12
R5 O + NO2 — NO3 1.6 x 10~13 ¢887/T
R6 O + NO — NO2 2.2 x 10~13 ¢602/T
R7 O3 + NOz — NO3 1.2 x 10~18 ¢—2450/T
RS O3+hy, -0 radiation dependent
R9 O3 +h, -0'D radiation dependent
R10 Ol'D -0 1.9 x 108 ¢3%0/T
R11 O! D + H20 — 20H 2.2 x 10~
R12 O3 + OH — HO» 1.6 x 10~12 ¢—940/T
R13 O3 + HO2; — OH 1.4 x 10~14 ¢—380/T
Rl4 NO3z + hy — 0.89 NOg 4+ 0.89 O + 0.11 NO radiation dependent
R15 NOs + NO — 2NO, 1.3 x 10~11 ¢250/T
R16 NO3 + NO2 — NO + NO2 2.5 x 10—14 ¢—1230/T
R17 NO3z + NO2 — NO2 Os 5.3 x 10~18 ¢256/T
Ri18 NO2 Os + H20 — 2HNO3 1.3 x 1021
R19 NO2 O5 — NO3 + NO2 3.5 x 1014 ¢—10897/T
R20 NO + NO — 2NO, 1.8 x 1020 ¢8%0/T
R21 NO + NO3 + Ha0 — 2HONO 4.4 x 10—40
R22 OH + NO — HONO 4.5 x 10—13 ¢806/T
R23 HONO + h, — OH + NO radiation dependent
R24 OH + HONO — NO2 6.6 x 10—12
R25 HONO + HONO — NO + NO2 1.0 x 10-20
R26 OH + NO2 — HNO3 1.0 x 10~12 ¢713/T
R27 OH + HNO3 — NOg 5.1 x 10~15 1000/T
R28 HO; + NO — OH + NO, 3.7 x 10~12 240/T
R29 HO; + NOy — PNA 1.2 x 10713 ¢749/T

PNA — HO2 + NO2 4.8 x 1013 e-10121/T

57
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% 2.6 CBMLIV ic 813 3 KGR (%)

*ES | R RIGRE
SRS
R31 OH + PNA — NO2 1.3 x 10~12 380/T
R32 HO2 + HO2 — H20, 5.9 x 10—14 1150/T
R33 HO; + HO2 + Ha0 — H202 2.2 x 1038 ¢5800/T
R34 H202 + h, — 20H radiation dependent
R35 OH + H203 — HO, 3.1 x 10—12 ¢-187/T
R36 OH + CO — HO2 22 x 10-13
FNVLTIVTE FRIE
R37 FORM + OH — HO; + CO 1.0 x 1011
R38 FORM + h, — 2HO3 4+ CO radiation dependent
R39 FORM + h, — CO radiation dependent
R40 FORM + O — OH + HOz + CO 3.0 x 10~11 ¢—1550/T
R41 FORM + NO3z — HNO3 + HO2 + CO 1.0 x 10~16
, ESFTINVFE FEE

R42 ALD2 + O — C203 + OH 1.2 x 10~11 ¢—986/T
R43 ALD2 + OH — G203 7.0 x 10712 &250/T
R44 ALD2 + NOz — C203 + HNO3 2.5 x 10~15
R45 ALD2 + h;, —» FORM + X0z + CO + 2HO2 radiation dependent
R46 C203 + NO — FORM + XOz + HOz + NO2 5.4 x 1012 ¢250/T
R47 C203 + NO3 — PAN 8.0 x 1020 ¢5500/T
R48 PAN — C203 + NO3 9.4 x 1018 ¢—14000/T
R49 C203 + C203 — 2FORM + 2X02 + 2HO2 2.0 x 10—12
R50 C203 + HO2 — 0.79FORM + 0.79X02 6.5 x 10~12

+ 0.79HO2 + 0.790H
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= 2.6 CBM-IV Ik} 5 RIGHK (B )

RE i RIEHE
TN R
R51 OH — FORM + XO2 + HO2 1.1 x 102 e~ 1720/T
R52 PAR + OH — 0.87XO2 + 0.13X0O2 N + 0.11HO3 8.1 x 10713
0.11ALD2 + 0.76ROR - 0.11PAR
R53 ROR — 1.10ALD2 + 0.96XO2 + 0.94HO» 1.0 x 1015 ¢—8000/T
+ 0.04XO2 N + 0.02ROR - 2.10PAR
R54 ROR — HOz 1.6 x 103
R55 ROR + NO2 — 1.65x 10~11
TN v Bt
R56 O + OLE — 0.63ALD2 + 0.38HO2 + 0.28XO; 1.2 x 1011 ¢—324/T
+ 0.30C0O + 0.20FORM + 0.02XO3 N + 0.22PAR + 0.200H
R57 OH + OLE — FORM + ALD2 + XO2 + HO:z - PAR 5.2 x 10~12 304/T
R58 O3z + OLE — 0.50ALD2 + 0.74FORM + 0.33CO 1.4 x 10~ ¢—2103/T
+ 0.44HO3z + 0.22X02 -+ 0.100H - PAR
R59 NO3z + OLE — 0.91X03 + FORM + ALD2 7.7 x 10~15
+ 0.09X02 N + NOg - PAR
R60 OH + ETH — FORM + 0.70X0O2 + CO + 1.70HO; 1.0 x 10~11 ¢=792/T
+ 0.300H ‘

R61 OH + ETH — XO2 + 1.56FORM + HO2 + 0.22ALD2 2,0 x 10712 421/T
R62 Os + ETH — FORM + 0.42CO + 0.12HO; 1.3 x 10—14 ¢—2633/T
FEERE
R63 OH + TOL — 0.08XOz + 0.36CRES -+ 0.44HO» 2.1 x 10-12 322/T

0.56TO2
R64 TO2 + NO — 0.90NO2 + 0.900PEN 4 0.90HO2 8.1 x 10~ 12
R65 TO2 — HO2 + CRES 42
R66 OH + CRES — 0.40CRO + 0.60X02 + 0.60HO2 4.1 x 10-11
0.300PEN
R67 NOj + CRES — CRO + HNO3 2.2 x 10-11
R68 CRO + NOg — 1.4 x 1071
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% 2.6 CBM-IV IZH1F 5 RIGE ()

AES KR RIHE
FEERRE

R69 OH + XYL — 0.70HO2 + 0.50XO2 + 0.20CRES 1.7 x 10—11 116/T
+ 0.80MGLY + 1.10PAR + 0.30TO2

R70 OH + OPEN — XO2 + C203 + 2HO2 + 2CO 3.0 x 10~12
+ FORM

R71 OPEN + b, — C203 + CO + HO2 radiation dependent

RT2 Oz + OPEN — 0.03ALD2 + 0.62C203 + 0.70FORM 5.4 x 10~17 ¢—500/T
+ 0.03XO02 + 0.69CO + 0.080H + 0.76HO2 + 0.20MGLY

R73 OH + MGLY — XO3 + C203 1.7 x 10~

R74 MGLY + hy, — C203 + CO + HO» radiation dependent

AV LV VR

R75 O + ISOP — 0.60HO2 + 0.80ALD2 + 0.550LE 1.8 x 10~11
+ 0.50X02 + 0.50CO + 0.45ETH + 0.90PAR

R76 OH + ISOP — FORM + XOg + 0.67HO2 + 0.40MGLY 9.6 x 10—11
+ 0.20C203 + ETH + 0.20ALD2 + 0.13XO2 N

R77 O3 + ISOP — FORM + 0.40ALD2 + 0.55ETH 1.2 x 1017
+ 0.20MGLY + 0.60CO + 0.10PAR. 4 0.44HO2 + 0.100H

R78 NOs + ISOP — XO2 N 3.2 x 10718

FRU—=F R

R79 X0z + NO — NOg 8.1 x 1012

R80 X0z 4+ XO2 — 1.7 x 10—14 e1300/T

RS1 X0z N + NO — 6.8 x 10~13
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3.42 AIBICKBTEZE(L

HERBBOEEDHEMN S HERBNOBEDHEMETNICEE 50m TDEDZE
BMAGE42E 3.10107R3. BFE, ATLBOHMBREENERTSDICALBRATEREN
Bl H->THD, UBIIREAT1I4COBE LANRONS. —F Yeung-do DEHITI,
02 COBETRIEI 5. RITBREM, ZOBFIIEENELLD, Y OEEDKT:
WEENRN AR EEZ SN B. Songdo TIREBEDOEMZIFIEALRSAT L. &
Mook, 4BOATELEZETE, 0.1 COREETHNRSNSB. —F Yeung-do & Songdo
DREBEHHTIE, 0.3CHhS 05 COBELENRONS. IEH-7cZ LT DERVE
St l EETHFAOFEEAREN SEHHIERE LI EICL 3 KHDORE LFOD
HERORETHS. BEAI SERANERT S 8 KIlE, BEOEMRZIEILZALRLN
A4 AN

Wiz, BEOZAER3.1LIIRYT. AL, ALBOBREN L) EBEIIES ., 40cm/s
D5 50cm/s DEELRENRONS. K SbMD LI ICEADIRRNICES AT 2 B D
n, 1DBRATEOER, 5 1DiX Yeung-do DEMTH 5. HEEEZ TICATEDHS
ERRTEELIVIaV—Y 3y TR, BEOELDOERSIALEOFRICENEE
LROBAEE—KTS. (H3.13%28R8) 20X BREREDTHEBEDORALL;HERL
7z DiE, Yeung-do DEBEHEHN] - ol HICEOBY BN TEIEZEZL5NS. BRI, A
TERBICLAEERT SHESXOEIMC X 3EET 15em/s DREDBINESNS.

3.4.3 EBEMBOERDE

3.4.28i T, FERFJOEE L EEHIROERD 2 DOEEOHEEMAICKL » THEEP
BEOCEANRONI.. ZITlE, FEEFOATEDLINEENTENEINEY Ialb—
v avl, EEMROEROEELRITTS. 3428&FAMKIC, FERRBOREDHE
ED SHERBIOBEDHEMEET W EE 50m TOZDOEHS/HER 3.12ICRT. &
7z, Wi, BEOZEEK 3.131T7R7.

BEZMERSE, HRPRERNEREL, HFELETIEEMROFEELHELVRIL
Wi, BRRFELZEORE FRIZ, EBEMHEEERLTH LA THIRTRREER
2RUT0S. BiGIZ, EBEMBOERETHLEVED, B LEORETRIDINT
HENKRELE->TNS. Zhid, EB#REERT 5 & Songdo TORENEFL, B
I & > TEIMVEDN, FELEIIRZAATLS3HEEZONS.

BEZERS E, HROBEDEMMNEEHIRZER UILHOEEIEH 30cm/s I L
T, EBEHBEERT S &8 50cm/s ERE LAY, FIERENHRT SEFN, EE
HIREER USSR FETREDOICH L, EEREERT 5 LHEEANEBET
3. BZo{FHBICLDEE FR & Songdo DEELFICL > THFEI N EENR, FE
BRI TR T A-DICEUEEZLONS.

HERZO LS B AREEBERE T, FhICL3EERIITEL, BIoMEHRE (2
S TIEEOET) R LHAAEAE ENKBEME L L STEIA SN EL -/, R

IEEITbIUE, FHICHRET 33 BHEM P Yeung-do, Songdo YN D LMFIMEAL
%Eb%&%ien FNodEBLIVIAL—Ya VBB ETHS.

3.5 H#E

#EB T TIE, Yeung-do & Songdo THENIEEEDI TTALBEELFHEDLD
3. ATBIIW62km?OKRE X5FD, 15, BEERSIUBERRIERINSTE
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Thd. TIEHILTHO—EIZ Yeung-do & Songdo DEEDENFA SN, Z DEFHIC
B, EEERIBRINS. 3KRIEYIalb—Va ETLVERALT, IOHBER
PRSI RIZTRELRE L. 29 BIIKEE LE2NEBOBRTF -5 LFHEE
DHBAAT - 148, MERRTREL—BERL, ETVORLEENIRI SN KIZ,
HEMREIBROBELRBIZED LS KBNNELENERF L. HBLZET, BFO
BELREIBAH 14 BITETS 2 EMRENK. £/, Songdo TIE LRI OB RER
PMEL 12D, EtHAAOHFTYHEMAMT S EICLHRBREI W 05 ELATS
ZEMRERL. AL, HEFEMTREAR 50cm/s £LED, DX KRBOMEMIL,
Songdo EBEHIRDERDIER TH B = LAVRI NI, HFREFRO L I LR RUET
X, T L 3B TRL, RAOMBEEPIHFIARAR ENGRBRELE S
TENPSNENRD, SBIDEINY I 2 V—Ya yEBTIBL, BRI B
DEALEZERT HLENEETH 5.



3-1) M.R.Hjelmfelt : Numerical Simulation of the Effects of St. Louis on Mesoscale
Boundary-Layer Airflow and Vertical Air Motion: Simulations of Urban vs Non-Urban
Effects, J. APPIL. Met. 21 ,1239-1257 (1982)

3-2) JbHEBUE, KETHE : FHRICE T 5 REE, BEKEBEOEMAT COHURRED
SBFZEFICRITTRE BETEHERIE ,30 ,361-370 (1993)

3-3) F.Kimura and S.Takahashi : Climatic Effects of Land Reclamation in Tokyo Bay -
Numerical Experiment, Energy and Buildings ,15-16 ,147-156 (1990/91)
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EAEZE B+ +/ EEFTIVORERT

4.1 HE

M, HROADORH 47 % HNETHICET L, BAETHHHADIZZAOOK 70% i<
ZLTWACD), AOEFICLVBTTIRIIRNFNBEENRX LD, BYOERE
B WERMORKEANREINEZ&I2LD, E— 745V FPREORBIEITREK
XNBFHEEIE L TWS. FIZIERRTCl3AE 100 £HT, 8 HORFEKE, &
BRE, BESKEBEIIZENAFhH15C, 1°C, 2 CERLTNAE+2),

ZDEIBEEFE— FTA T FOBHEDIZDIZEN - EBRPEEET 7 IVIC X BN
¥E b TWA. Nakamuratr 33, Fr=A VHNOBESHRREEZTOERAMER
ELOBEREEOMILUTHAS. Tz, BEMAUEBEEZHANT, Aida* DIZERH 7V
RRERBEEOMIEE, Swaidt ) ZEVARE ERKESEOBBKREHLMNILTNS.
A A — VBEETFNVERWT, #tit— b TA45 0 FREZBHL LD & TAHED
Z LT TNAEE6)4T), Fi:, MYUBRTEREINSF v/ EEICH U THAESNEIE
EFIAL) L WMTRYBOMEAENTHAHHF v/ EBMICSAL, BYOLATHE
BicLBF v/ PENOARSR, BEBEAEWPLLI ETEP5ED, Uno* 10) 0115
&S THHLATVWS., —HFRESF T, HNTEUBROBBEERLENF v/ EBER
ESATIT, BEOEMICK > THEN//NERICER LR BThIh TS+ 12)418),
UEDESIHMHE— b 745 Y FOREITHOTIE—RIC, MIEWEORPCHALA
BHRTHEDF v /) CBOEEEBFINEZRDZDONRETH 5.

I TAEE, THEBEYERETTIVEL, B FHIVOEICK B EBEEFOTE
¥ v/ EBAOER - BEISHEORIFMSHEEHR L, HMHEYERCENERED
REREOEMANE T F v/ EBAOEN « BIRBSEHIKICED L S ICHET BN EHN,
ISICHHF v/ EBEER U 1 RTREERBETIVERNWT, #MTEYZRYERT
¥y /) EBAOEE, BEICRIZTEELAONCTS. £, ZORHF+/ EETI
PEUIRIEASKERBETNVZRAR LT, REH~DICAEZRASBHTEINE—FTA
IV FRBICRITTRELFMT 5.

1E, 233 CRNIZERKS 7S5 v 7 AMEFEERANE E, EFMELIETF v
J EROER, BrEBIUOHEROMNGOERBH 75 v 7 REAHEBH T T v 7 R
EWETHIENTES. LHL, #HF+» /) EROKEFRIFEF I N EEPERED
SNEAFERD S BHIDIZHICE, #HF v/ EROER, B ik X OHRENOKFE
HORESGTPLERT 5 v 7 ARHEEHEELEL. E0T, ¥y / CEEHES
MO ONCREID, ZORBTELHUL-ENRBEST 75 v 7 XA&RDB T &L, ik
DEF TR EAMIS B INBEH 75 v 7 X, B#E, BAIIOWTERRELTD.
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20

8 15- -
umber
o
YR O 3E4
T 107 M 12E4
m -
<] ~ 48F4
] O 192E4
0+ , - -
20 23 25 28 30

Flux ratio ay []

B 4.1 HFEDOBNICLBE TS5 v 7 RO ERER 0,13 (2.126) 28R

4.2 #HF v / ERNOBSEDRERT

4.2.1 FWEWHAOHEHER
1) StEBE RS

BERST7S5 v 7 ROFERZE LV TFAHANVOEZANTNS ), REIEEIAFIHIIR
WEIESDEEELS. BMANRTFEEEZATHE LT Sy 7 REDSHESHZR 4.11TR
T. CORENIS, DBOHETIIRFERAEE 192 FEE L.

72, Aidat 93, F@EEIL 7Y —PFTEY, £DOLEIC0.15m x 0.15m x 0.15m D3
vIZU—=bFT Oy 7% 0.15m MR TEBEICRE LchEE L2 BAICIER L, KBEBUHE
BN S DEBRBHEZIEL, EOHNMSTIWXEFEERD TS, £/, 37—
Moy 7 2REBLEWERNS, COERTHWW:aY7 1) — DTV FEIZ0.4 &8
EHZLTW3. FEICXB37IVREFR, Toy 7 LRI OBAXRTEE N, REICKITS
FHE FEULIEX, FINTRDONS., COEREFUEAGTEHERF 77 v 7 XD
HEETY, EREEOTINFEEHE Uz, 421077 X91, 15 BT XOKREI
SHEMEICHANRTREREEL > TNEY, hOEREEFEMIIFEFE-HLTED, 233
HTHRRICEEBESH 75 v 7 AOHEFEEIRHTHELEEZIOoNS.

2) AR OE

HF v ) EROERBNZIFAEERH 75 v 7 205, FHBROENIZE->TEDX
SIZEALT AOERENI.. I TREBHBREZRETIERELT, (1) BUHER (2
Fv /) EBE, (3) BYUABEICH, » THEMEED, ) BYOHME D4OFFZ.
FANRERDETIVIS A — Y%7 T. EABEERFRL4AITTERE, BELX
CHEDOEH L.
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= SHELMHE6/15)
& FAGEG/15)
— EEAME2/3)
w FAE12/3)

20 L
12 13
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16
EHi(h]

17

18 18 20

K 4.2 7V FOERE & FHEMEO LE (BRAER Aida* XD 5| H)

F 41 ¥ v/ ERROIS A —F1H
iy

n he | Wee X Way | Wee X Wiy

[ | [m] | [m]x[m] [m] % [mm] [rad]
Casel 025 | 25 5050 25x25 0
Case2 0.36 | 25 50x50 30x30 0
Case3 | 0.49 | 256 | 50x50 35x%35 0
Cased 0.64 | 25 50x50 40x40 0
Caseb 0.25 | 30 50x50 25%25 0
Casef 0.25 | 40 50x50 25x25 0
Case7 0.25 | 50 50x50 25x25 0
Case8 0.25 | 25 50x25 25x12.5 0
Case9 0.25 | 25 25%50 12.5%25 0
Casel0 | 0.25 | 25 50x50 25x25 /6
Casell | 0.25 | 256 | 5050 25%25 /3

1) the angle between a building and east - west direction.

WER%E 0.25 (Casel), 0.36 (Case2), 0.49 (Case3), 0.64 (Cased) EEALIHIA L ZD,
TS5y 7 A 0y ,DRMESFORGRAIC KL SENAER 43 1Z7RT. H43T, AS0m T
OF oy NIMBERBO TS5 v 7 A%, BX2B5m TOToy MIBEEETDO7 5 v 7 Xl
2%L, 20Oy M, KEAFMIFEE UIBEEOT S v 7 AETHS. &
K LT ABEAE2ELTHS. KBEANARE KL, HIREEZIFUF ¥
J CIESBERTT 5 v 7 ABINELED, ZUTHERNIREZWVIEET T v 7 AHd/D
XA, BITHBERNKZL Cased DEBEIL, ZOHEBNEETHS. LIKEHAN
90 EDOBAITRARBRENMELZD, ¥+ / UBELMTARELTMELLS.
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#E 42 HEOBRERE

Latitude 34.8 [deg]
Longitude 135 [deg]
Julian 219(7.Aug.) [day]
Trapsmissivity 0.664 [

# 4.3 RFRO/NS XA —51E

Building wall | Ground surface | Ratio of mirror refrection
b -] [

Casel 0.45 0.45 0

Casel2 | 0.6 0.6 0

Casel3 | 0.3 0.3 0

Casel4 | 0.45 0.45 0.2

Casel5 | 0.45 0.45 0.5

Casel6 | 0.45 0.3 0

Casel7 | 0.45 0.2 0

¥y ) EEX% 25 (Casel), 30 (Case5), 40 (Case6), 50m (Case?) ERALS /L ED,
I5 v 7 ZHORBESG ORGSR L ZEMER 4407 T. KERANEL 15 KO
EAE, F4y ) PEIICLBZ TS v 7 AHOBNZ/NI VN, KEFRANI0EEZBLS L,
Fy ) EEANELBIEEHERLAUF v/ CBERETT I v 7 RHI/NS 5.
BYIEE OB EERBIZ LIS (Casel), BHLAMERESHMOBRYRESDLZE 2:11C
L7438 (Case8), FEILSMERFHHOBMES D% 1:2 i LIcHE (Case9) 220
TD, 75 v 7 AHDORELSHOKRKEIRAIZL BEMNMER 45177, HMEETIE, Cased
DT 5w 7 ZHA Casel0 iIZNTAREL LB, F+/ ENBEDT T v 7 ZAHITHIT,
Case8 DHAK XU, F7, KIBEA4L5 ETIE, Case8 & Case9d DHMESHIT—HT 5.
B EEFERAEDETA%, 0 (Casel), /6 (Casel0), /3 (Casell) iZE LS HIcE
XD, 75 v 7 AHDOHRESNGORBERICLIE(LER46IIRT. KEHRANRDET
HBEE (KEINEMITHB), Casel0 & Casell DT T v 7 A% e 5 LRI TIS
Casel0 DENKE &, BEETIE Casell DFNKEBMEENS. KEHANEDMEIZLES
& (KBEWEMICH 5), ERERMENLS.

3) RAEDF

Bh L CHETORFEES (1) BY - HEFORHFRIFLLELT, REREEEXZ
2, )BY, HEEHE LR ULET, GERAMESSERET S, (3) BYLHLRED
REEEELZ S, OIBMYICELT, #iliF+/ ENOEEESH T 5 v 7 ROFHEET -
fz. REETHAWRHROEEE 43IIRT.

R4 HR%E 0.6 (Casel2), 0.45 (Casel), 0.3 (Casel3) LEALZRIEED, 7Ty 7 ALk
DBESHEOKEERICE Z3EMER ATICTT. KBBANNIWEAIE, KHERICK
275y 7 OB NMIETTAEC RSN, F+/ EBATRIEEALT IV IR
HoENEE U, KEBEANENT 5 &, HEED7 T v 7 ALOBHNI/NE (XD,
HicF v ) FRNOLEBEFTT 5 v 7 REOBVHRRE (TS,

SHERHRE 0 (Casel), 0.2 (Caseld), 0.5 (Casel5) EEALIEIEED, TTv TR
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3% 4.4 SVF O EME RO

7 he | Averaged SVFY | Eq.(15) | Fys

[ (m] | [] [l [
Casel | 0.25 | 25 | 0.428 0.428 0.557
Case2 | 0.36 | 25 | 0.347 0.347 0.456
Case3 | 0.49 | 25 | 0.267 0.267 0.348
Cased | 0.64 | 25 | 0.183 0.183 0.228
Case5 | 0.25 | 30 | 0.384 0.384 0.505
Case6 | 0.25 | 40 | 0.319 0.319 0.424
Case7 | 0.25 | 50 | 0.272 0.272 0.363

1) The averaged SVF (SVF,) is defined as follows equation.
SVF,= ZA’iFi,S

>4

where A; is an area and F; ¢ is sky view factor.

KO OABEEAIC L 3EER 481057 T. KBBAINNS WAL, SERHAHE
BERENIEF ¥ ) ERD TS v 7 AHDUNE L L > THBED, KERANKE (B &
BOREEASESREL. Kk, BEREOBNRIAHAICL > TELTEH, J0O
REIEA L.

LT R STH%E 0.45 (Casel), 0.3 (Casel6), 0.2 (Casel?) EEALTBIEED, 7T v
» Z DSBS DA I L BB LR R 4.910RT. HERO 7 5 v 7 R, HiFkm
RS BAVNINEERZEEL RN, BcFy ) ERBEOT S5 v 7 A3, HERER
SRNPRZIVNIERZTMELLS.

4.2.2 WEFEICELB SVF OZE{E

BERE 0.25 (Casel), 0.36 (Case2), 0.49 (Case3), 0.64 (Cased) LEALIHILED,
SVF O$ESGE 5K 410107, £72, Swaids ¥NF, F+ / EFEHOD SVF ZRATER
LTWha.

WsmWsy - Wbmvvby
WsmWsy - I/meWby + 2hc(sz + Wby)

BERIBHF v ) EBIEEMIRLEZD, TVFHVOECL-TROLF v/ E
PO SVF, R (4.1) I2£ 3 SVF, B XUHKED SVF(F,) R 44ITRT. EXTAV
P& - TROF v ) EFHO SVF &K (4.1) 1L B SVF OERERIC—HLTH
D, 233 THAIERHSH T 5 v 7 AOHEREIRLTHS LELS5N5. SVF i,
B 410107 Ule & 5 ICERA KR & MBI ENSIEE Y, ik v ) ERSHES
BBIEENSIMEELB.

SVF = (4.1)

4.3 1RTEFIERWEET+ v/ ERDERE - ROk
R4

HiiFy ) CEZB U 1 RTEASERBEFNERACT, BEEBIUFr/ ERS
hAEIRIEE, Hhdy/ ERBLULZO LEORE « BENOREEHRNI.
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K 4.10 BEREE(LE & XD SVF ORESH
4.3.1 FEZRHE

£ ASICHETHWREE B L UF v ) EEE b DEERT. Runl ZBYHIE;
£43% 1, Run2 35 Rund 3B R4EE(LEE/-5E, £ LT Rund 25 Runb IERT
¥y ) EBIEREALIEFEERDLTNS. ER LS XL, BYOEENRITILD
LEZ 5405 200m & U, BB EEMOERFMEEARELL. BRIEIC3m/s &L, &
id, Hallcizd R RRTLEE Rl N HEREE 54 . £, BYERmEIETI
V7Y — kN HMERIZATTAT7 7IVMBEDLDR TS EL, RETOERT T v I A
0 EEE LY. Tv7 ) —hBXUT AT 7V MO 2HEER 461077 BWHER
ICEHUTEE - RE~NOEELANS I, ABEEICLZ8E, BRTIIv7 XD
BHb0 &L

7, EAFOFERTEIL0 Ay 2 l, HRENSHS 40m £ TRIHETRHR
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FE 451 RICETFNTHNSE NS A -5l

n he Wz X Wey | Wi X Why
-] (m] | [m]Xx[m] [m]x [m]
Runl | O
Run2 | 0.16 | 20 50x50 20x20
Run3 | 0.36 | 20 5050 30x30
Rund | 0.64 | 20 50x50 40x40
Run5 | 0.64 | 30 50x50 40x40
Run6 | 0.64 | 40 50%x50 40x40
7 4.6 BHEEw S MR E O BIFH
Heat capacity reflectivity
[(Jm—3K~1] =
Asphalt 1.86x10° 0.2
Concrete 2.03x10°8 0.45

2m DML wv T 2.

- 4.3.2 #HEEOEE

HWERn% 0.16 (Run2), 0.36 (Run3), 0.64 (Rund) EEALXE7c& XD 4 KE & DE#E
EBMDOMESHERK 4.12EK 4.13127F. AFIIEIEOEE (Runl) DFFEERTH
3. HERPRENVTIERYEIFEANGRL, BREOBEOAREI LTS, FITHPIZ
ERMBEANPKRENIZD, F+ / EBIID EETHRENIR > TS, —HEAIT, ik
BENZEAER WY, BRIIF ¥/ EALZFICUMNR ST, 18 BEDp=0.64(Rund)
DELHERB &, F+ /) ENTEBEBEENELCTNWS. ZDEEHHF v / ¥ LEf
FEORKEEEELEL ->THEY, EEFHEIHHF v/ ERNICBHEINI B o72/cH EE
Zoh3. Figb OBRMHSGERS L, BERIREVIIERTF v/ ENOH FOERA
EFEIAEL, REOBMETHBEI SN T B3HEFILINS. T8bb, HERNKE
WIEEHEEINILSB->TNAS, H414EK 4. 151CHIERTANZIT 3 ERBERHA 7T v
7 REERERBS 75 v 7 AOBRFIELAERT. K44hobhb X ITHEENK
BRI EHEEIRIZERBHT S v 7 R34 Y, BFORMLERI/NEL
KA. —F, BREEZH4»o0NEEIICHBRENREWVIZEHEENSRE T AERE
B 75w 7 20305, BHOETHAIZIONE. ZOYIab—vaVERKD, #
THBROBEAD, RRICBEMET LI KBZE—=FTA 5V FREEEZREITERD
1 DTHAI ENBENEL ST

4.8.3 F v/ EEXTDEE

¥ /) EEE h.% 20 (Rund), 30 (Runb), 40 (Run6)[m] LB LT B/ EED 4 FRE
XORELBUOMELSH A 416K 4.17TIIR . ARLITEYHIEOSRHE (Runl) DFF
BHRETHS. F+/ERBINENIEE, ¥+ /) ERNTOREDRBEIIRE L >TN5S.
—%, ¥+ / ELETE, F+/ EEIOERIBESREHERMICY 7 FEES
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LREDREIZIFEA LRI > TOENI Etbd 3. Jhid, EEERER (2.140) D
EREDHARK L RNVF—RER (2.147) OEREICF v/ EBSORBIEERRLTE
53, Fy ) ELEDEKGRAN, F+/ EEINB-THIELALELIGEINDG
BDTHB. £ 10BOF v /) ERNOBRESGNF v/ ERIICL > TRESRL L0,
ZDKZI® Run5 & Runé OF + / ERDOREHNERICL > TS I Lick 5. K417D
BRAGERSZE, Fv./) PBINELKZIENHF Y/ ERO BT ORME EFIIPI
l, BEDOEMETFTRAZ ShTV3HETFIbLNS. FRIZ 4328 THERAEKHIT, Fv
J EBEXNE L 125 & BRI ETRENST 3 EEHHE T 5 v 7 AP, FTRE
IR T A ERERES 75 v 7 RAUNEL BB D THS. BYORELS, E—FT
457 FESAFISRBITERD 1 DTHS I ENTRENL.
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4.4 BHE++v/ EBEZEELEIATASERBETIIOX
BRTE DB

9.3. 185 CHE L7 #BTHF v / EERIE, FUESHER SBYIE TRICRRICLD -
TWBELTEFIMEL, B/ ERNORFEEFE L. 3RITETIVTHE, FE
BIBICEYES - BEREREELTHTF+/ EBREREL, 1 RITLAKROHETF
EAMALYE. 2LT, KERHAESHHS v/ EEFILVOSENSHIRE Ui, FHENGHE
i 20km? EPENHDT, RAT 4 VITERZBW. *7-, ﬂﬁliﬁﬁﬁb\%éb’ba“hﬁ
HEMRE ULToir-7-. Z DR, ﬁﬂ%f&ﬁ@ﬁ%%ﬁgig:ﬁﬁjéf:b‘:’ HeExte
SEIROBANED SHERER B A H U TFEREEIT, BRSO AR THEERO T —
5 %FK L, "hk FDDA OF—% & UCILEROFEA T -7, JOHiTIE, FDDA %
A5G I EORREERITTEEEDIC, HHRYEATHRICEBE—FTA5 Y FND
DOEEBLFHE L. .

4.4.1 FEHRE

HENBRERER 4.181RT. H4.18F0NAOR THENIEENXZXT 4 Y 7H#
BET, KEREHEBICHLT 5.

FAEROKEFFDZ ) v KA X, Az = 5733[m], Ay = 4622[m] T20x20 X v ¥
BB LT, RRT 1 v TEBOKFESEDTY v R A X3, Az =573.3, Ay = 462.2[m]
TA0x 40 A v ¥ 2icBE L. [REBRORBEHADL v V2 KT 158, XAT41VIH
BORBEHRDA v ¥ 28223 BTHB. LEEBERRT 4 VI BEBDOZL2DA vV a
g% 3 4.7I27RF

® 418 BHENBEERE X AT 1 v SRR
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BAT Ay VaYPA4X

EEBA Y alBm] | RRT 4 VBB A v ¥ 208 [m] | EEESE [m)
8mx 4 Xy ¥a S3mx 12Xy ¥a 36
48 44 80
129 129 209
210 210 419
290 290 709
371 371 1080
452 452 1532
532 532 2064
613 613 2677
694 694 3371
774 774 4145
855 855 5000

% 4.8 ILEBO L HFI AL B

EH L HbEeE LGRS
(1)H £
(2)48

( 3) R

( 4) Z OHEOBAH
( 5) Ak BAE
( 6) i M
(7)) By A
(8)BYA#EB

( 9) BB AN
(10) & DD Fists
(11) %78 B
(12) I A
(13) N B
(14) &
(15) ¥k

4.4.2 [LIEEOHESRH
1) #IEA%RHE

FEEOFIAEIT2EBTOo ERE L. BAMOMAMEIL, 2EE TEES S TOMERR
&AL 298K, EAIAEE 0.005K/m TEZ /. WEOFIMAMEIL, FE 2000m BT ISHEEE
50%, &S 2000m YA EISHEMHEE 20% TE X /. i, ELIREOHBMEIL, Level2 €7V
NoHRE L.

FHEEIEEFAIT 8:00JST & LT 2 HRODEHERIT -/, DBISRTHESRIL, ®¥0D
1 B DFERERTHAS.
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3 4.9 [REBROTHIFIA/NT A -5

SR | HE | HMEREE | Fium | EOTAXE | 1EOLEK | 2 BOLEK
[m] ] {-) -] (m3/m?) (m® /]

HER 0.3 1.0 2 0.2 0.2 0.25

BAE 0.3 0 7

#HEE | 0.3 1.0 2

WER 0.1 0 2

2) BREH

s REE, BE, B, HEOKYEENERENSEMALTNE L. HiRE
BEFEIZ, Monin-Obukhov DABRID 53Rz (2.2.38BR). MEFERE, 2 TOEHI
DNTHEE=0 & Lk.

3) HFIANS X —F

HEFOBRE & HiBlE, BNEEFIUICLVREINSSY, 1 DOFERFLITHEE, &
H, ATHEWK EWANARTHFIARENEELTHS. Z07H 1 DOFHERTT
—HGICBNEETIDNT A — Y EERREST 5 2 ERHEKLL. 22T, EBLHEBEOD
+HFIEF— FicESNT, EERIZ 4 DO THIFIHICAHE AT, F4SICELHER
O HFASEEETFTN TRV IR AL EERT.

ZOHHFAICHET B85 A — 7S, E4ITTT. ZOXIICHE L THRAEC
BUNH EFIVERE, THFAEORE SHERTHSDOEBT 5 v 7 X (Hf, Hy), BET
5y 7 R (Ey, E,) K95, 1 DOBRFOTHFAL Roveatd, BEHHEREEO THF BT —
INSERTEIENTE, 1 DORTFISOBEBRTIS v 7R, BRTIT v 7 XZUTOD
EHICRET B ENTES. ThiEM HEOREXOERZHLETS.

Hper = Z(Hf,i + Hg,i)Ravail,z' (42)

Enet = Z(Ef,i + Eg,i)Ra'uail,i (43)

]

Z 2T, Ruvair s\ 3B TFEOLHRA | OBKETH 5.

4) FDDA Q1= 0&RF—%

EEBRNICIZ, BETHREELBAILTHAET AS X, KB « REREREGAFN
109 BFREEL TS, 410K BHFROLHEBNEB AT, 1991 £ 5 1995 &4
D 8)%@?—&%%&:5@@@5@%&14 15 )4- 16 )4- 17 )4- 18 )4- 19 }4- 20 ) 4T 7. EERA &
LTiE. UTo4EBAHEICTHERZR L.

1 BEgEEL R AR OFE HFEEEL D /hI 0.
2 BHENNREBOFHEHEI DB

3 BEHRENNZAROEPHEREIREZL D RE .
4 BRI,



%48 BHE ) CEFLVORERN o

BiThi-EERT— 755, BREOFEEE - BHERMEZ KD, LEROHIENLE
e H OEE « RIAMEREL. ZDXIICLTRD: 4 BEEOBAED BEE - BF%
X 4.19127R"9".

4.4.3 Nesting FRIEDERG
1) #EEH
[LEBOMMERE LR LU TH 5.

2) IEREH

RIESERIES, [REBOFEMEEREIC 24HIR UIcX R T 4 VI HENORE L. £
i EHREEREEF LTI ERRTH 5.

3) HHFIANS A —4

XRT 4 VT EBIT 6 DOLHRAICHEET > 2. R AINCELHHEREO L HF AL
FHEEFINTHOW LA AIEERT. £, COTHFAIINTSE/ 54 -F1E%,
F4121TR"Y. HFASED T8 i3, BYEERICHOET 5 ENTE, BYEH
SO DERT T v 7 i3 23280 THRRIFETKSD, BRSO DERT 5 v 7 Rid
HWEMBNZETIVNOEKD S, O EEBRESOTHFALRZEAEERZHNT,
(1 - n)Ravail, ﬂﬁif52’- o0 5.

4) BHE + J ERKORESE

KR ORIHEE L BYE X3, KRHHERIC & 5K 4 LR AREHEES 2D
LORbI:. BUHERIE BWGHO 1 BKEET - hSRE L. £, BAES
EERYRBOERERET — 7% | RKEET -7 T O FIEMR S ERKD, €LT1HE
AOBE% 3[m| ELTHRE UK. 2L, RRTUSMNIDWTIR, F—F Hhibiadh -1
FDBIATNERE LT, CDkS UTHRE L RRER S BYE S DA £ H 420
EB 4.211TR T

2318 THY LIcHHF v / BRI, R URSBERFOBWIBFIRITERITILY -
TWBELTETIMEL, |l v/ CRAOBHBEEFE LK. 3RTETILTE, HE
BRIBICRYES - WERAEE LTRTS v/ EBREREL, 1 RTEAROHET
HExEAT5.

1 DO FOMRIELE ENENAZ, Ay, BYEE % n?, TO0v 7 ORERIET W, Wy,
B ORIEIESE Ws,, Wa, 70y 7 BHICHT ENERORERENETEE, RO
&5 HERRIBIT 3.

Az = nWg,
] oETTs (4.4)
Ay =nWsg,
Wge = /TWss
) Wre=ils (4.5)
\WByzx/ﬁWSy

KEETICIGAH UICEHETIE, Az = Ay = $500(m), BYOHII 102& L. BRSNS
A—=F3FK22ERAUTH B, BRICEELRAROREE,, LEBUTOXIITERLE.
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3 4.10 JTREBROBRIE SBHEE
TAYA | BR | BE RERRESHER BE | B8 | AERENBER BR | 5F

Rit e} o] HETHRIL o] X RARARPR (@] o
:: ) o e} HETHEE o} x SRR e} o]
"w% o e} HEHE e} X FORME e} (@]
.93 O Q HETES o x BRAR o} o]
E 33 (o] e} HETHRMRR e} x R e} x
KK e} e} HPHRE e} x BEIITRR e} e}
£Eh e} e} HETDERE o} X LT = o} x
# e} (o] HEHEME e} X RSB o} X
AREY O Q wWETHEK @] X AEBHEB o] o]
R o] e} HEHES o} X KRB o} x
fl3 o] o} WPTEFRE O o} SR EER e} X
=] o o HEHI e} x BN (@] [e]
=k o} o} ELaay Fle o} X BAETR o} x
HAE o} e} fRBTE I R R o} X WEHDRR e} e}
HE e} o} RRTHREER o} o} TN e} o
BX O o} FERTHIRPIREBE o} x KR o} X
L2 e} o} ST/ E R R o] X SRS ENERE o X
.-t ¢] [e] ERTHAEARS e} X ZBHRSME e} x
&R e} (@] FRRTER IR o x £ o e}
8t e} o} PREEF o} X BHFHRB e} x
KFPE o e} HARBZR Q X I\RTEIREE o} x
e e} e} BRHAAR o x TN RAGEE O X
T3 o e} BEHBRA (0] (@] RER Q o}
Fofl (] o] BEEHWRSFR O o] BENERE (o] X
Rl o} [e] BEWELALRNE o X BRSNS o} x
YRR PER o o R o} X
BEWLONEE o} @] RERREYS— o X
HEHEAFE o X BHSFDRHA @) o
AT o x pInyN. | e} x
EREUNFHIEE o} x KONITFkAE L T3 e} X
RN R e} X #EK—IMBS o} X
BEWITHE o} X bR i 2o x [e]
PFAERB @] (@] SER/NERE X o}

PATBERNER (o] x

HEBRB o] X

mEITERER o] O

mENHRLE o} x

mENNBESHREE S~ e} x

ISR o] X

s TR o] X

mEMERES @] x

MENERE o x

BRTHR o} x

ERTEABLE Y — [¢] o}

ERHEREESH o x

YR o X

YTk o} x

YRR o x

WOWEIE [¢] X

NEHRRHA o} X

O X

ZBHRE
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F 411 X AT 4 V7 EBO T HF S

B #hEs RAT 4 v TS,
(HH H
(2)4 H

( 3) REE FEPE

( 4) Z OHOHAM o723

( 5) F#k FEHK
( 6) #ith
(T BYA#A i
(8) BRYMHB #hii
(9) M BRI #Hi
(10) Z Db FiHb it
(11) #4178 b/ 7]
(12) #JiiHL A B
(13) ®JilHL B b
(14) IR B
(15) ¥k p/ 7]

£ 412 X AT 4 VT HBOLHFIHNT A —F

THRIA | BE | EEREE | Fium | BOTARY | 1EOLEK | 2 BOoLEK
(m] ] [l [-] (m3/m®] (m®/m?]

it 0.002 0.1 1 0.2 0.05 0.1
i 0.5 0.1 4 0.12 0 0.05
A 0.5 0.9 6 0.12 0.15 0.2

H 0.01 0.9 4 0.2 0.2 0.25

P 0.01 0.5 2 0.2 0.05 0.1
7K 0.0001 -

£u = WBy/ [2(WBZ + WBy)]
§o = Wey/[2(Wes + Way)]

(4.6)

5) ATH#EDHETE

ALHEEIIZBEFT & RAETFNT T THEE Uit 2).

ZBEFE, BEED S OERBYPEH RICE 4.131 R T HERFI O PR AL 2 U
THE L. RATHE BN SDOATHAIZI ZTEEZER LT,

BAZMI, BREEKERE B 23 )@‘(%%: BEE- *3(’5%@1*11/*—%%%%&6:, *
BRTD 250m A v ¥ 2 ODENKERER LU CETRBER Q KD B, ZIT, KERHOD
EARERIE, KRTEHERIC L 5K 4 LR ARRARICL S bOEHVL

RIBREHEBE EXIREN KD 5.

E:%E (4.7)
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IIT, QRBABER, o 3T RIVFNBELE, b IRBDETHS. KEKIL WEE
LTEANTHDLN, BEIZEN - #HH X - LPG - {THT, HEIIEN - WA R - LPG
AMEDNS &L, FLUOFRTTRXNVFHBLREERDR)SMBER EZRD 5.
EHEFIT, BB BE - REFIOERBBRBLBLNR) SRHEERE E2RD 5.
RRICHRE QERANSKD 5.

o - COR+1
~ T COPR,

IIT, EREYVRTLTORERR, COPIKMEBRHTHS.

BETIS, HE QIILTHEAL LTHIEINS. RBETIE, FI0HEHARE LTHILS
NED DESIBEE LTHRHENS. ELTHETIE, R415II7T, Y AT LAOESA-
BRI LRI > THENBEEINS LT 5.

DL UTRE LI ATIHRAEDOSHER 4.2210R U, X ATHRBO AR OB
Rz LER 4.231CR 7.

E (4.8)

4.4.4 [LFEEOFERESR
1) FDDA A =St EHE

4.4.2 4) S TRDIZBRT — 7 2 EICFBETEIT - 78, FDDA £ AW TLEEOE
BiiTolc. Z0 4 BREBORGRERN 4.24I0R7.

2) FDDA D&

FDDA % VW TAT - TR O ER R AR 4251077, K 4.24E K 4.25% BT
% &, FDDA 2B 3 EAENSBIISEL K > THBEFIDINS. Zhid, STEDOE
ENBRMEIZ R T/NE V-, FDDA 2803 LEREOHEMEIBRANEISESERES
RBIHTHS.

Wi, REBROBLT 5 HHEADHEE uwv 3L CBEOBAEL FDDA % AU 5HHE1E,
AW WEEEOEZRFIZ(L A 4.26i17R7F. FDDA 2B 5 Z &I L ) EHEMEIEAIE
ISESVTOWBREFRDNS. BEICDVTIE, BRllEN D00 TEERIZIE FDDA
IEEOTWIEN ), HEIZ FDDA 2HAWKESEAVEVEEDERIZEALR OGN
A AN

CITHEONFHEEREZANWT, RETKEHTAOY Iab—Yary%17). K426
KRoMA XS, SHEEORBIIBAMEICHE~NTHEL, LEEOE-7EDFHEMER

7 4.13 HUIRFIBEEE B
Hig, Hv) | | HEREEA
% ] (%] | [TJ/NOgzton)
AERT | 58.2 41.8 | 3.232
KK | 53.5 46.5 | 2.951
HARR | 56.4 436 | 3.110
AR | 61.9 38.1 | 3.340
S 62.5 37.5 | 3.273
i 58.1 419 | 3.165




4B FHF v ) EETIVORERT

I |

YO 0 YO UON Y R T OO 0 U 00 U T O A O W I O

v A R S //
> N . % 7 7 //// //%‘
A0 . 2 g ////

. /iﬂ // // :
% » 7, / B 7 ;; R /‘/ //////
& T L ’"?’: 777

o

!nm
> 50
75 10 . v .
R T . T 77
flIT-l54|l[lllliifl]‘lllllilfll‘lIl\lllrl
B 4.22 ATHE#D 531 [J/m?s|
2
5 / W
E 1 l/f .\I
z ¥ Te.
2 “a.
05 pa-m-a-g-es
0
0 4 8 12 16 20 24

TIME[JST]

X 4.23 ATHEBDREEZL

107



108

B4E FHF v+ EETFINORERT

14:00

» 0 »n
~. ~. N~
=3 = [
~ o~ ~
—" A ) | Y
I u«\‘«mﬂ\‘h"\mm.ﬁAh i PR - - R e adh i |
] i 5f <G -~ ', ey —

Y X T XTS5 .nVu\o.o-\.\\ s i s S v « 7
T 4 2 . Y ' .
PRSPPI BT T - R A N N A A R S s
I & 55 ﬂ«d\_wd VAP e¥ \.\u\b\0~ ¢ R |

! - A
A 5 % I3Y 7 |~ £ 4 o] RGN w e 7
y ; L Ae v o> 1 A ~ S
AL o o. X o
A tt s o \,
vt Aer [ A e / i
N B PR R 15 ’
. - . \ _
r PV I PR LY AN &
N . . ﬂ
LSRN _\.\0\ T 04_
! e - - k‘
T = - .
R= R RO ;
. oo B N S A
h 2-r A Ic./ AY
N . A .
'ofn..u”x.w \/.
S I S AN g
o -8
R
.
g -
1 i 1 )

02:00

0600

10.00

RPN
‘v
AV
P P
AN
7’ «
oy P ar?
.'.'o;u)\..
Q.\n\ ..7 .
.~\\-o.u\.-
»
u\\\\ANld
4 7 7’

v

A T
AR
\\mVG@NM
AARRLY
AARARN Y
AAA% A
AAAAZ S
ANAAA R )]
TasANAS ]
.E%\\\xm
g \aﬁ\.
Wl
r 7,
!
1

Y

B 4.24 FDDA % B\ IR D B%

LR Y

SONON N N WY

R
D
PR

N -
“a s ‘4
§ -




109
14:00

WHF v/ EETIVORERBT

Ty=E

\c.\v\v\q\,w\«\.q“\.\ v — . —
. ' .
aaxwmi\\ﬁ\ﬁx __ . : LTI
\-\q\A«\.\\N.\ \ < B . ¢ < i e Ay .vr.. P AT A B R \\t\r\ -l
- ﬂ.\-\ B\ \A\A\' PN . .Qo,‘. ~\5“5\8~ ‘\ v.o\-& ;e o \.\.\-\ v
a.vtv. ol / \ q.v-o\w O L TR ~ o 2
[ ~Vlta-_ t N-\ t \V?tn-. o e e~ .ew\.\n\ K
k\\.n/of» f vt \.\w/.'\ st o 2
SN 7Y g
/ v - / )Av [ ) ~ - e
\.\4"/447”” b ., 1 - »l:\c - . .4.\ /
”vold/‘/f PP vyfo\- P Sy oy
SN RS (e e o 2" «sh "
NN R S . .\“J
».W - ]
Al g ... .
wa 3
LA !
WA

02:00

B 4.25 FDDA % B OSWEFEIROBZ

P >
. A N Y.
(o O Wity s g Yt e - foes v R N R LT ol R P
. . . - Te o
.o \.\ LTV A N B A R . - \.»\ ¢ty A N fve e n g % ,\ . .
@ =t ¢ . . . - )
n._ \\ﬂ IR AR Y N A I 1 Vet »\La Yl Y i s e | e s\\t?\.\.\#\.\\.\q\q\q\Q\Q\Q\«w
T\lo\ N R R L PR NP BT 4 , ua° WO A R Vi \.\&\Q\Q\Q.\Q\NX«\\
g _ﬂL .9 hd 2
[ ERRL Y - - ' \Vl{., s 7 \o\\!\q\qwg\q\d\q
Voo, PR i \\\\\.w./d.o. ' \\ \.\q\«\q\q.\q\e\-
. . PR . ..\?\r\\«\\\.\\\.
. I P i pmma Al P
i l . 3 - \-l 'IOI“IGQI“..”I WW“\
-y - SN e e e e %4
oS NN N d e e e ﬂ ﬂ
o S b= AN RN :
. . X hK
v s &l ‘0, /a./.w/uf. [}
Vo N .0 hon EURR WAL W UL NN A
A u,.n‘... ¢ o\ W../ \ ./”bﬂm
QR ngh ok
> T S TS NN N ;o
R RN A SN N .
..-ad.l :..ca.l -~ ,
L] ¥ ¥ 1




B4 BHF v/ EETIVORERNT

110

4
AP HEABE 3 | WPESBe —— 0 HPHBBE
2 -8~FDDA
—a— N
3 1
# o
B & o
_,l 3 5 11 13 15 17 19 21 23
-2
-3 t 3 § 7 9 1t 13 s 17 19 2 23
L] Lo
32 -
BEHWRER BEHWRZA
30
3 > M
H ] oy 28
[ I '! ——
% ~B-FDDA
13 15 17 19 21 23 o e AF
24 . -
1.8 5 7 9 11 18 15 17 19 21 28
L] Loio) 831
3 3
WEHERPR —— R SRR NSNS RER
2 —8—~FODA 2r
—a— N
2 &'
# ® g
9f 11 13 15 17 19
o -1
-2 -2 183 5 7 9 11 13 15 17 19 21 238
B B3 837
3 36
) EDRABE 36 ERARR
32
g R
# 5 B 28 ——uil
1 1315 1719 21 28 —&—FODA
b % —a- 1N
24 L +
-2 1 3 5 7 9 1 18 15 17 19 20 28

L]

REFHNDE

oW s oo

. 5: )

-1

-2

Loio]

831

BEREMGE

—o— WE
—&-FDDA
—A— 3N

19 21 23

1.3 5§ 7 ¢ 11 138 15 17
B

K 4.26 5 HE OEE u,v B L CBEOBAME & FHEBEORRIIZL



LA4E BHHEF v/ EETFINVORERNT 111
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IXRNFR | HELE | P2
BRRE | BA 1.00 3.04
BERE | Bh 0.07 1.00
A R 0.29 0.85
LPG 0.02 0.85
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KEWE | Bh 0.10 0.90
;A R 0.80 0.85
LPG 0.10 0.85

# 415 Y AT LD - BB R
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Shizd 3. ZOWEEIZ, KEOEBEETMEOHBII—EKT 5. ROBEMGZR
2L, SEMND 12BIIMTT, #iid v ) CEROEBRE EFWNIOEFDNS. £,
RO F + /) CEBTIE, RERSIVNE L, FHBENKREVD. BEETH
INSOVERTFRRTHNS.

Brrs UHEERS U (Run3) EEWSH D HE8VE U (Run2) SBMH D Pi#H Y (Runl) DR
113 3HIEDEX 6m, 15m, 30m TORE u,v H L CBEDOKRFIZ(LEE 4.29, K 4.30,
B 4.31IC74. #i5 A B,C OHAIZE 4.270 8 BEORRKICRT. HisABI, BETE
AN OERT ALOES, His Clid, A BICHA~S EEYES - BERNSHITI/PIWERT
H5.

Hi A OEEORRIIZEL (K 4.29) O, BH7s U U (Rund) EBYSH D BRI L
(Run2) ZH#3 5 &, HHFid Run2 DEED Rund IZH~TES, HIZEAIE Run2 Oim
A Run3 ICHANTEL H - T3, 1 RTEEFIVORERBITTORR- LI, BYOD
ZEC, HoEEIS A KBRS ENRD U, BEIZHBERDI 5 RSN OREBS
BOHREAIRY UIEETH 5. BasEE T2 E (EWH V¥#ED D (Runl)), HFOR
L, Run3 SIFIFRALICHEY, BYICEAKEBET S X2 BE EFNIUTRE-T
WBZENbMS. Runl i, HHEC LD S OREICHI TOREETHDIZOERT
Pbhd. Chiz, YEMSARSKREZEICHVBERENIRI DL, Fv/ ERICH
N BBLHELEZONS. BINELLBIENRT, 3 OOFEOEINELS. &
X 3m CEEENEKRICNS 6 T3, EYVEREBICLIRELRINITE PHRICTLS
BELRIHWILIETHS.

1 RTEETFIVORERT T, BERERYERICE > TRE L. 3RITETTE, 78
ERANTORENRICL > TRRNE(RL, TBWEWNSD S EZOR D IEANE DA
7o, BB X IREMEMIZRESHAL. E#EuDRun2 & Run3 2R3 L, B
Yic X AEEEANR SN A, Runl T, 14 BRED S 24 BTG TISREDOEMN R
5N5.

His B,CIt DT h, IFZABLERNRTERNS. Hi8C i3, H&AABICHNTE
WEIXIVNI DT, B 30m TOREE, #8 ABICHENXTNKE->TNS.
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ICXARBET &, ATHBNC X BRE EFTFHENT S LV S BRNE oK. T,
RRIZSMIHRYIC X BN RECKE T 3 RERHENED L, TN EREET
DHZ SN, FRATHEC L 3KEEANFMENTRTHLOET, 5 EORE LR
PR -7z, Z2UT, ZORBERIE, ATHBIIIIREEFLD BREAHHTEE
ERSHOBIICL 3 RBETHHOBENRENI LR EN. 4RIE, TITrRsh
IR RETHEIDEZBAUFCL VBRI LT LENDH S.

4.5 &S

HHF v/ EROBRYBER UAX XORYWHHRAE UL BFRICEESNS EET IV
LU, BYFANOEICES BRI VETF v/ EAREORE S FHESHOEHR
B EERBS 7S5 v 7 AEBERIEELL. (1) BYEER, 2 F+v/ EFS, )8
YO, (4) BYOME, 2EIET, Tk (5) BY. (6) HEMORAREIT (7) &
ERHAEAEAIVT, F+v /) ENOEERBHN TS v 7 AAHRORBERAN. KERE
AHNS S KBRANKELHB L, BUBRPRARDOENICLARENEEIHNT
3. ZLTEYICLAWBREERIED, F+v /EBIEELTAE, HEANRE
FEERBE TS v 7 RV ot EhREEREENSLTEE, HERNZIISE
BHE TS v 7 ZZKRELEBZH, BEICOVLTIIRERBENEZE UL RIZ, B
MICLABBEREF Y ) EEIEEZT, Fr/ PRAOXEOERBERE KD, B
SAMBREBAIED, F+ /) EEIEELTEE, F+v/ ERNREORZEREII/D
ALY, RECHREITEIREERS 7S v 7 AW L.

COEIITHEULERBH 7S5 v 7 REBONTRNIHFEREM®E, ZhE1RTK
SEREETFNVESESLT, HHF v/ EADOKE - RESHERDI. BYICKLSBE
BEWAIYE, F+/EFEIEELTEE, BYERICX VEHF v/ ENOEERD T
KELHBZENREIN. F, BUICIIBBEREEAIE, Fr/ EBIEELT
3%, MEEISIZEERHF TS v 7 X3P Kskd, BFORMEFIVNSK
0, —F, BREARHEENRZICEBTIERRE 75 v 7 XA5DUuL L5, BHOD
BETHAHZONEZ ERRINT. CHhoDBRICLVBTOBMIC L ABERDEKRE
BYEI0LAIE, KEICBEMET LI ERE—MTAS Y FREEFISEITH
WD 1DTHBIERNELNEKL ST

RIZETHF v ) EBEER U SRTEREERBE TIVEER L, RERTEICIGA L.
ZOEE, BRISTHRYICLAHETNSII I REHRHFEIBEL L, ZHhiICLIREE
T&, ATHBC L 3KELENZTERTEEVIBEME SN, T, REAIRET
B L AMETIREZCKET 2 EBEHENENREL L, ZHICIIVK[EETHAZ SN
AHMEEATHBIC L AKELROMERERICL VRHFLETE, ¥5EORELAN
K. BREAOKELRZ, ATH#EID b, RENHHITIEERAORIICLSEE
MAEZNT EAREINI. AEOEFINTIEHEZERLTHEWD, SBHF v/ EORMFEE
RickBETHF v /) ELEEHTHF v/ ERORAEIDOEEL JVERORE R -V
ORYIMIESRIC L AHWEETFT VAT 3 2 &0, SHBBITNLLEELS5NS.
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51 #E

IR, EEBICAOOBEDOEFICL Y T - HEES) O OERBRIY - HER
EHEDRLEFWE DB ENIEREICE { - T 3. THEEOPEEMFIC X  ZBMLE;
E (S0;) BREEENERINTVBE DD, “BLEE (NO,), FENFIRYE (SPM)
BLP2REBIWETHAMALZEFF VT2 P (0,) IZD0TRERDBTULBREREELHEL
THELTREFURIBEBREMREINTHB LEEFEVDTZ. ZOFTHIEB Iy —ILDE
BITHBHEAF T MY, ERRESE GRERE%ED 2 FOBENBEIIhZOR
Bhse< LHM XN/ B) PFR 7 EEBREANTEN 139 B EIEFITH LWEERITIC
HB5D). ZOXIWRITFT, FR4EITIE THHENO, ] hAHEh, HEEHH
EXRBHIBEEIREIN TS, ZDXH T, BLEOAKHELBEHE (BERLR,
BEIRAR) ISOWTIE, BT - ARBKICX D I TIELHHNERI N TOBEHR,
# L DM O DPEHIC DO TIEHENELZ I TR HANICHIFLEAERHIIRINT
Wish. EEEEEES (IMO:International Maritime Organization) (235} 5 iR BR AR 3
L E % (MEPC:Marine Environment Protection Comittee) 231 T, 1990 £EiZ” Exhaust
Gas Emission from International Marine Transport” 2NBH X4, ##ABEH 93 FiskEkiL
P - EXBRICYOPHBEIIHIREBRD 4~ 7% 2 EHBEMESINTINB52), HEED
REEEREE T, BEKBELEL, EETORERMNERINS S, B SOHE
HEZELRETERVWEEZEZI 50D, SHMMISOBHEBRHEERT 3 LT, BRO
RAAHDN © DY ABER AT EBEICRIZUTWAEEBLTMT 3 ENEETHS. ¥
RIBIBRRIIOVTIE, DS DBEHEEE 7Y 2 — AT FIVEROCTEE L HES2)
AITHONTN S D, FRELD bHHENRSORRIES 3HIDNWTIE, £DOHEFMHIT
DOUTHRY. £, 7Y 2 —AEFLTRESPENOZERMIITETH 54, SHD
REBEERKBROFMEITS & ENTERL.

TIT, AVRT=INFRETINVEEHOBBEAKEENFITE 3 MAEREES
URIERBETFAETNVERNT, KEBRERENRICERBERFAF IS IR
BASNIBITONT, WD SOBREINEBRRRBEICEZ 2B LRET3.

52 AKBELEMEBERETFAETIV
RIUBERTFRDI DD I 2=V a VEFIVL, AVZAF=IVFRIEFILSDEZDE
TITFRHINIHKNEE S EICARKFIDEBEL TG I3 ETADOHEREINSG. £

VR —=I)VFRIETIVIZ 2280 T, REBELIEEE FAIETIIVIZ 268 TR ETIN %
) 1AVt

121
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5.2.1 RERLESE

BEFEOBREICOVT, 1REEOREESEANS L, HEEBRICE STRE
ITEFEAHE SN, KREXBBLEHREE LS. POESKED 2 REEOHEEZANS
& BUERIIEEINED, BEENIKEICEMTIETEFy FTRAERE L USEE
NEDEERA55). Xy TRESEEUTICH D 2 REEER DESEICKERL
ELESONH D, KFETH ZORER LEESEEZRV.

ZDFEE 1 REEOR LEMC L ARMUIERE, FLBEEELAVTHI—E1REA
FESERDEL, 1 RBLESOREEEDEDD, BRUNLKEZNITEESHETDH
DUAITFICHEEICEREAT 5.

BRAFBERE 1IRETETE

oc 0

Fri (5.1)

E5. R (51) 2 1IREEORLEESATET L, A (5.2) £X5.
cﬁ\’+1 = cﬁV - {F(cf", cﬁ-lauﬁ-lﬂ) - F(Cz'l\ila cév7ug—1/2)} (52)

::T%ﬁﬁiﬁf@N&%Ax%vfamﬁﬁ,Fﬁ@ﬁ?ﬁy&XT,ﬁ@&fﬁ
Xha.

Fco i) = [(u+ fu)es + (u = [ucsar)pe (5.3

ZIT AL Az IEEERBEERBERTH 5.
& (5.1) OBHABRICOVT, F—5—BHET, 3ROEULZEETS L, =
(5.4) 12725,

(%) = —a%c(uc);2 + 5% O.5(|u|A.’c - Atu2)—g—2 ,' (5.4)

1 RIEEDOREEST, R (54) OB 1 HOA%(ELTHY, F2HERHAITHILT
HHEEELAEUZY, JOENBLESDHEORERERODOICERELHEZL TS,
ZFITIOREREFREDDD, JOBREEITHETADIS, TR (5.2) OBMEEZT -
1T, TOBEERTHNTHENELEIT). JITK =0.5(jujdz — At?) £95 &,
R (5.4) D2 HiL, K (5.5) TEINS.

t

Oc O ,0c
ESICIDREERTS L,
Oc _ O(ugc)
ot oz (5.6)

LEEEING. TIT (ug) BIEBEET, KATEA 503,

- -—KT'C if e>0
Ug =
0 if ¢=0

COFMHREEZRADOL D ICHERT S L,

&
—
o
2
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B

pﬁﬁﬁm{f

o
H]IIHI|||IIHHH]IIIIII!H}IHHHII]IH|IHH'IHIIIHI]IIHIHIIIIIIHIHI]HIIHI_H

B 5.1 BHELGHIE

b o b oo dio
2‘

— if ¢>0
&= Ug 1 C (58)
0 if ¢e=0

K (5.5) DILHABRRIL, FHHEEEIEE L > BRAER (5.6) Ic&->THEINB.
UL, ZOZEZREISBEFELADLEIBHETE (RERLESE) BTEDOX
IICEEHRS.

1) ¢ = o —{F(, C?+1,U?+1/2) - F(c1, C?,U?_uz)} (5.9)
2) G = ¢ —{F(c, G Tipre) — F(S_y, ¢, Timrje)} (5.10)
2 * *
fiprys = (lurg1/2|Az — At“i+1/2) (¢i1— ) (5.11)
(cf+ ¢ +e)Az

ClTeldc, = =0DELEXTHAEMREET /. ODDFRYMT, c= 1008 EFEL.

72, RBOFETREIHRSEES D 2EA L. ¥ ANOBREICRER LES
ZRHOTHEZTY, RICyFAOBREICRKER LE2%2RAOTEHELRTD, REIC2H
RIOBHRILBEE EREEELHEET o7, 1k, ZHFAOBHREICIONTIE, 1 IREE
B =5 ERN.

5.3 FERE

5.3.1 EFtEEE

HAFOHEELIL K 5.1 TRTEE 133°48'~ 137°, JbiE 33°30°~ 35°56’ TEE hic
76 256km , AL 292km (14 v ¥ 2% 3km D 90 A v ¥ 2x100 A v ¥ 2) DEATH
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3. KREBEREBOBNISLEET 20103, BEBERFELEURERTIHEY I 2
L—3 5 VAT BERIRINTEYST), AFETSENICHE . BEFEEEE,
5. 1MOMEE THEENIERT, Fi% 134°09'~ 136°18", db# 34°13'~ 35°56° THEN
72876 170km , FEAL 204km (1 A v ¥ 28I 3km D 60 A v ¥ axT0F vy ¥ a) THS.

SE B IIEHESEBRO LEOE X% 5000m & L, TEMSOBFHEMRDS, 8, 8, 8 48,
129, 210, 290, 371, 452, 532, 613, 694, 774, 855m &£753 15 BOARHEA v ¥ 2 %M
W3, JAE - BIH £ NONO,, 05,50, EDFHEMEIZ, H51FIZRT A~F DRIE
BEAFRTOTF— ¥ EHEETS. RERTIZE 8 AFORKERBIFNFEST S (1995
SEFE) A, MO S OBHEOBERBERNS BN S, BEAHCE UEE - BEB LU
NO,NOjp,03,S0,BE D& TOBALFTHN TS 2D 6 MM ZFEME L &S 5B E
LTRAY. $-BRAIXhZAFU 50 MEER, 4/ (0,) BEICELWE UTEHEME
DA v (03) BE & B EIT - 72

5.3.2 EEHR

HEIT 19904 8 H 2 H 10 B S T2 BRRIEME L, BAMEEOLEIE, 3HED8H4H
0EENSD 24 BREISH LT -7 ZOEMITE» S FHEEKENERD H LBEND B
B EBEMTH -7z, £1-8 8 4 Bi, R - BEHIRICEBIIHFERE Yy TEER
BREXN, AFVY Y MEERITEL ZBMEER, —BRIAMEBE DS EZESL
7B THhH-7-.

5.3.3 MNBEHEOMBRMELERENE
1) #EASRH

BEDOYMEITSERT 0 L RE Lic. BAOMEMEL, S THEERS TOHERE
{Bh 208K, BAIAR 0.005K/m TEA 7. HEOFMMEIL, B 2000m T 3HEMEE
50%, & X 2000m M EISHSHERE 20% TE A . £, ELEEOFHMEIL, Level2 7V
MhoRE L.

2) ER&EH

WEFEES LG, BHHEREOLHAE T — 5 H 5o &R F O MR ARG EK
%, &2kt L THIERBBIEREROTRE Uk (4.4.2.3) i), E7VERSFORE
frEREE, BV - AT AT ORLANSERE L. EREREIAEL U, MEHER
ST, 2TOEHIIH LTamRE=0 &Lk,

5.3.4 RESHEOMHESIVREREHF
1) #IEASRM

EX 209mBAEHMOHENS 6 FEOKTF) X TL, ThK n b2 LTI TRIER
WEDYESX 527, B5.UIZDEERT.

2) EREH

SHEMER L EOREMIT, FEHMNTELLENE L, NEEREFIAE=0 &Lk
EEEREEIR (5.12) ICLBHENSDT T v 7 A FTHRR.
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% 5.1 BALEWHEOFIHEE [ppm]
we O[m] ~ 209[m] 209[m] ~
NO 0.015 0.002
NO2 0.015 0.002
03 0.020 0.020
OLE 0.0021440 0.001072
PAR 0.04690 0.02345
TOL 0.000150 0.00015
XYL 0.000081250 [ 0.00008125
HCHO 0.00140 0.0007
ALD2 0.00060 0.0003
ETH 0.0064655 0.0032327
CRES 0.10000E-05 | 0.10000E-05
MGLY 0.10000E-05 | 0.10000E-05
OPEN 0.10000E-05 | 0.10000E-05
PNA 0.10000E-05 | 0.10000E-05
NXOY 0.10000E-08 | 0.10000E-05
PAN 0.10000E-05 | 0.10000E-05
co 0.20 0.10
HONO 0.10000E-05 | 0.10000E-05
H202 0.10000E-05 | 0.10000E-05
HNO3 0.10000E-05 | 0.10000E-05
MEOH 0.10000E-05 | 0.10000E-05
ETOH 0.10000E-05 | 0.10000E-05
ISOP 0.10000E-05 | 0.10000E-05
SO2 0.010 0.010

0
F=—vyg-c+ Qs (5.12)

ZIT Qe R EAEISDELMEHHE TS v 7 X ThHB.

5.3.5 JERREETH

2.6.3fi TR U7 81 DRIGRD I B 11 DRERDRIEEEL, NO,DIBE T O
TH5. NEEEHOMBRE LT, EAS IV BEINTHEIRANHEH, =
ZTR, 5.2 ICRTREAE NO,DREEEE K, DX IMED 5% A D NO, D IREE
EHEZE L.

5.3.6 FHEFIE

RNEHEEBEAELZREICTI &, RIS OHERMIBELRS. 20719,
RNBOHEITFHETL, 1 REEOESE, B, HEBIUEBREEF—7 52—
TARZIRELR. Z2LT, BEFECLERRNET 713, BREEEEBEANZS L
TKHT:.
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5.2 KEA & K, OBk

XEA | K1
0 0.638
10 0.632
20 0.615
30 0.586
40 0.542
50 0.482
60 0.399
70 0.283
78 0.162
86 0.048

5.4 HHEOEREE

AR TS O OHHE 52T~ 2 BN S, REEICEHT 5 RER, KBTS X
ORI B & ORI, BEBRIY, RIKROPHLIBOHEZTL 7. £LT,
D EEBROPH R 0 LE L.

5.4.1 BEEM{(Y - ERBRVBHLEORE

T EALY & EERAMCOWTIE, (1) T4 - T2, (2) BEE, (3) M. (4) #D
FLEPE, (5) MiZEtgo 5 MEOBHBRIC A L. T8 - B, EBiEE, BUNRARE,
oD R E IR L KBRS OPEHE X, REENSRELTHEN . ChoOdiE
13, EEEM PG ERE T 2 TS O > TWBDT, UTICERICZDHEZHY
43, B S OHEIZ DL TIRAENS D OFERICESHTEE L.

(1) I35 - &%

T . mEFHoH LTERIN: TASHIEHERERE] OASERZ L LITH
pHEERENTS. BEFEEN 5.2 IIRT.

(2) BE9E

[ER 2 FEAEEESBELEE | ONSERE (—REE, FEMLE —BIEE) %
shsEEe L |, ZOMOEREMERESETS. £ UTHRER, MERELIIOVT

AEFLEVEHLBERERE

EHREOF vV - EE

HEEBOEWL

K 5.2 T8  BEFRocHEENFIH
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X 5.3 BByEOHEHBE HFIE

BT U OHEEEE FTES =3aEsas
[kg/h] [ﬁ%/y] Th]
l
v
TR BERENT- U DEEEE
[km/h] fkg/km] {""’
ﬁﬂﬁé FSE—— %Zwaﬁiﬁumm&i
i |
FiiFd ¢ At
AAADNS DERSHELE
ka/y]
K 5.4 M#EOBEH RS HFIE

EREFIORBESHAEL, EBEORHERERLUTHIHELENT . 20EEFEE
B 5.3 iZR7. '

(3) A

ROARDN S DHFHBHEE DD, (1) FATES, ERERD S ABRED OD £DERK. (2)0D
HOHEI SHEREIDEH, (3) 6 - BoH, REBEEEN SHEHERORE, %
T, BiATH, BRTORBEIHLVERI Y OHHELZHE L. WiOHHHEE
EFEEK 5.4 ITRT.

(4) B/WRER

—REXER JOMRBREZRICK T, BE HRICEAINSHTA X, LPG BIULT
HWOERELZRAEL, HFEEERUCTHEESEE Uic. B/INREBEOBHHEEEFIH
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ASFTEVEFLHERESRE

X B3 W ERH
Xy vaflAn - #FE

Xy PaiflBEERE

P BRE

Xy PaflHHE

K 5.5 B/NFEEE OB BE HFIH

BEa AT E—FHz I U E— K35

EEBH 2 NOxHEHEH PFREER
| |

BEHT Ty

BLUT VDU EHE

MEH —HMBLYNOxHEE
|

H—EXEMmMNOONO xHHE

X PaflHEERE

5.6 MLZEOPHEE TR

%2 5.5 IZ7R9Y.

(5) RITH

KIREREZEE (P8 ICMRET MERE LUV —EXERENRLE LTHEEER
3. E/-EE 300 m UTOBEENREET S, ZOEEFEER 5.6 IZ577.

e LR m ) & SRR OB K 5.3&R5MIRT. Ei, HESEATO
BBy 742 5.7 H 5.8I07Y. WM S OREBRLY L EXRRIPOHRHEETTH
Z71 18600]ton/year] , 56480[ton/year] &7X 1, KEREIRFRDOBFHEDKT 30% ZHHT
5.

HEBTHE XN O OFERRY & EEBRLME, TN EN 19700[ton/year] ,
90400[ton/year] £ > TH D> 3), FHREL KT S ERRETIIERB PO HED
2 >TWA. Zhid, EFEORMTES 34 TEICH LTRIEIM 0 TEES
¢, ZONFEERN ) OHHEBIAENT = Y —ORATERIW 23 HEZ 5D T
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# 5.3 SO, DHRAFEF OB E

FER HHE #e

[ton/year]  [% ]
(1) % - B 33904  59.2
(2) B§= 4664 8.1
(3) #akh 18609  32.5
(4) BUNFER 0 0.0
(5) FRATHE 70 0.1
48t 57249  100.0

7= 5.4 NO, DFRAFEF P&

RER HHE Ee

fton/year]  [% ]
(1) I3 - S5 58690  32.6
(2) BEE 57053  31.7
(3) #af 56480 - 31.3
(4) B/hRER 6203 3.4
(5) FATHE 1792 1.0
45t 180221  100.0

5 &&E, ZOMITHESEF NEEZEIBRELN6 FEEZNEICLBEEZ N
5. BRERMMREIZZNRSNEODIE, RREOFE T/ N —XIZ ANITETOMMEA
BEABRICLAZEICEEEZEZ NS, BRAIL, A, CEMOWMESERII, Th
Z1 0.8, 2.7wt% TErEZIT- 7.

5.4.2 K{ILKFJHHEOET

1) HEHiE

BRAKFRITOWTIE, (1) frBk. (2) 17, (3) i, (@) Bi& (5) B, (6) BFER%E (1)
EVRl, (8) &BEXREMALE, (9) 7 U—="7, (10) BEFIZ ObOERIEHBEE, (11)
IEOERAERER, (12) HEIEOD 12 BHEO A TRLER S W > O BHARAREFEOG 13 B
IS UTHHERZHE L. ALREEOMELZLITICHWAT 5.

(1) FrEE
Eil, RhEamERoRMWKEEZIET 2HERENREL, ZATX, BROX,
o X2 HEHE S 9 5.

(2) 7
W (F A=), Yo7 EE, Frro—) —HITLBRIKROHFTHFOZAD
25 %HHEET 5. (EICHER T o)

(3) #ail '
B (FVV VRSV R ICBIBRA VY Y, BWEOHT 7 V7 ~OZF ANKD
DX EEHERBEOER DA LR LT 3.
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(4) B
BREREOSERUKEELEN, BE LTHAL, Ml LEET 3 TET
HHH XN B BALKEEA R LT 5.

(5) 2%
BR%tB8E T 3BIIThN 3 BRETEL SHH SN2 EBRAFRORIKEE 4312
95 (BHEFGERELED)

(6) BEEZE
BETHTITH)BREAB THHIN I ARBHRORIKESE 2 MR ET 5.

(7) ENRY
FIRIFERR CHRL S h 5 BB HIRORILKRE LN R LT 5.

(8) REFRMEAE
EREm, FIRXF v/ HRBORENEO TR THE I 3 EBERRDORIIKE

BB ET 5.
®orv—=7
JV—= VIR THHENE 7 ) —=V 75H (AR, TS5 700xFL %)
DRALKEFENR LT 5.

(10) #&ERIZ DO BFIERBRSE
ERDAT, FRBHOERBE T I3 RILKESEENRETS.
(11) FIERERE (BT 0EX)
T, BEROITWVERERRICE O TRBORELEE THE S 3 RILKEEE

RET5.
(12) B&E
BHEEETRICHH SN A RILKEEE NS ET 5.

(13) iEPiR
BIAR (RZER, SH3EH) BXOUKE (W) hoRET IRILKEEE TR ET 3.

2) BFLEEFIE
frik. A, BUE, %%, HR, £BESRELE, 7Y -z, EERAZOBOBEH
FEABBEICOVTIE, BFHEREME S &I, RIS SHMELEE L.
FRAKRBEHE [t] = Y BRHRBAL; x 7 L — AME, (5.13)
ij

CIT i3, JREABETHE. ELERMCBI BT L—AMEE, BERIRE

MLREEREREAE BERERRBENE, FRERIFIELE, BBEEELEIE
HEEREEH, TOMRBAOTSHS. ZOHHERMIZ OV TIIAKRSE AR RHE

BEREES 10 -7, E55 ICFOEERT.

feil, RADSKDI:.
(RARZE - (RNEXAFEAE)) x (AL AR/ IRN)) x BEHEE) (5.14)

BEREIIONWTIE, KA SKDT-.
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(G ERERARNAHERER) x BEWE TEELR AR/ 2H)) (5.15)

BB ERBIC OV TIE, BN ORBER OERBRLY & RALKROBLRE
HiZ NO, OBHHEER L TR

(NOLHEH &) x (BEHZ$EL (HC/NOy)) (5.16)

BEEIC LTI, EBEOBE SEINOHHERETHER L, JOJHREICH
BB LI UHEROETEER U TR

YRR OWTIE, B L OUKEERICHHEREE R U ORI, Fbkd JUOVKHE
OHHERIT, ZhFh 3231.3[ug/m?hr],510.0[ug/m?hr]* 1) & L7c.
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% 5.6 HC OFAFEFI OB &

Retg R HE

[ton/year]  [%]
(1) Bk 1822 0.9
(2) 7 3628 1.9
(3) ¥ 11931 6.1
(4) 8 8516 4.4
(5) B 60150  30.9
(6) Bt 35399  18.2
(7) EBRY 24325 125
(8) EEEETLE 6659 34
9 r7V—=v7 10859 5.6
(10) BEH £ OO EH i BBE 3232 1.7
(11) IEVER AR 1651 0.8
(12) BB ' 26541 136
i 194717 100.0

3) BrHE

e L BER O RKEHRHEEE 56107 T ALREBROR(WKRFHERD, &
B .RERE AEE, R0 4 DOBHETEEROK 5% 5O TS, BRFELEED,
REE T3 T 167000[ton/year] 50, IFFATREBLFUBHETHS. FHEH
BTOATHHE< Yy 74K 5.012, BREHE< vy 72K 5.10ICR7.

uimivkﬁ%btmmmi%%mmﬁu&®ﬁﬁﬁﬁﬁﬂﬁm%§5ﬂ%%hf—
LIS U, 2h4 X510 CBM -1V Ak (£ 5.8) IKES LT 12), RKHGHR
BEYILiV—VaryDARAT—F7 &Lk
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m 3
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2 5.9 A DOPEHE X
ERES B X B BeA RBEE
{m] [Nm® /hour] [C]

10 348 300
20 1025 300
30 2966 300

25 5" Vehicle

2 | —o— Ship 5
15 | =& Factory

1
0.5

0 | | | | { | | | | | | | | ! | | | | | | i | |
0 2 4 6 8 10 12 14 16 18 20 22 24
Time[hour

Emission Ratio[-]
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5.4.3 BYPEESOEH

TiE . BEFH L OB S DR HIZEFRBEHEE UTHR-7-. AHNERSOHEIEIE
SPGB RE <= 2 TS IC I L, FEEIZ CONCAWE &%, AL Briggs
& CONCAWE RO EAFEHIC L DER Uiz, iic W TIZAAHEKBBHOT—5 %
iz, EEE, HHEEL 3 OICREIRT (E5.9) AVERFEFELL.

5.4.4 HHEEOCBEISNI—V

bl LIRE - SNTIE, R OBRERE y FTORABIZERET — 5 25
LBy — VAR Uiz, i 0N—X) 20 TiE, KERE, REIEICE T B ARED
B BN T — &5 13) A RICE R $F — VA ER L. M (REE) ooV T, A%E
B « 7 BEEROBEBRMET — 55 B ERICER Y — v ERDID, BREFIVNS
WOTY I o L—Y g VTR 24 B —EHkE & L. T8 - BEREB/NRERIC
Ohfm,E¢K§<ﬁﬁﬁﬁ¢?5i5ﬂ5it.:@%%%@5nﬁﬁ?.ﬁ%@ﬁ
WEHIE, 1 HOPHEHEICHT 2EHEER LTS, RIVKEREFORERRE L
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B ERIOEE Y — & Uiz, RIS OV TIE 24 B —@HEH & U7z, fEiRIcD
WTid, BHREPDPHEAKRICIVEEHE2EUADT, BREICHAITIEE Y — 2K
Ul RALKEFEREFEOMOBEHEIZDWTIX, I FEREFALEES Y- 25
Z7z.

55 @AFT—& DL

JEE - B LU NO,NO,, 04,50, B E DFHEAHIZ, EMI¢RT?A~F@%%%%@
WD FT— 7 & %2475,

5.5.1 MNBOTHERER

AR[GLBEDOBERFEL T SI1213, 448 THU: FDDA %1F » TEBITEWHENE %
BHELUT, RKJEREBEOHEICHWAANBESEOERMIIBKE. L, FHIC
Ak ET3541003, ROWELEMEHETTATILENRD D, ZOBRENBERL
LT, RRGEBENELL FRHE MR LATAER S, ZIZTE, 0%
ZIZE DT FDDA ZAWVWTIC, HWBOELIT-72. FD2BMEBEXDOES 25 =12m
DOINEE, B 5.121ICRT.

5.5.2 RNGOHEEEBAEEOLE

A~F @ 6 H S OBRNE L HETROIEHNR T FVOBRFIENER 5.1317RT. Hik
A, B, C, D TIIFHEEDOHEEANDERN 9 BEHISEZ 5D L, BHEMETIE 13 BE&
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HA Ty I ZXdERNT, EFNVHEOTHMEIT- 7.

> (Vear — Vioys)?
d=1- =t (5.17)
Z;(|V,cal| + |V,obs|)2

ZZTC, n (iﬁﬂiﬂ“.‘f—iﬁ, le, %bs‘i%?}l/ﬁﬁ{ﬁ &Eﬁiﬂlﬂﬁ’ Vlca,l - Véal - Vobs ’ V,obs =
Vobs = Viobs: Vors \SBHBIDFETH 3. FHEMEBANENISZLIT—BUIERITIEd=1
ERRY, TRNPRELKLBIFEI=0IESL. 6 HED KNS 19BETOEFTDdD
SFEIEIZH 0.43, 1 DS 7TEB XU 20 BEN S 24 BRDTERID d DFEHEITHI 0.15 £ D,
BREIZFHEMEEBRAEOTHhIARX L -1

UL IHEMEEBAEDZER, ¥/ 54 7BENEE 0 ERELUTHERT
RIENRRELTEZ SN, BVRVWEBRZEBAT— 9#bﬁmm//7747®%
ZHEL, ETIVIZDOERGEZMY AL ENSBVETH 5.
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EERLTWS. £KFOMER (Run2) i, WMHSOHHES 0 LKE LIEHERSE
THb. ZHNiTOTIE, RETHNRS.

SO, BEITONT, FHEMEBAMEIXIZIZ—HLTWAS. 2L, #E A, B TRER
TEDRERANDEREFENE N0, 18 BElk ToHEEIBRMEIC L TEOMEICE > T
5. # A, B, CT, FETIIIREISERANGRT Z01IIXL, BRITIZ13KREE
Wic®, 6 B o 12 BEHICHT T NO BEOFEMIBBAEICHNTEL L ->T3. &
D72 NO D 5 NO.ANDBRALKISIC O30 % A HB I, MMEERINICE > TERINBE
BRD Ozidid U, 15 REEOBAMED O BEE— 7 MEHETHEHRIW M- EELI SN
5. IR A, B D NORED, 18 BrETHICFHEENBANEIC L THOMEICAZ > TY
BOR, STtk S I EOBEANDERIEB N D THS. HED, E, FT NO,
Oz REDFHEME L BAEORRIIZE(MIE, FIF—H LTS, #AE FOORIS 12
T NOEEDOBAMENGHEMICENTH OO, BHEOEERIFIHEEL LGNS,
E7o, #R D TEREDS 18 BHE T NOBEOEHAMELIERICE L MEEZ R LTWADY,
BRI RIS TH 5.

RIT, WLEFF VT by ab—Ya VETFINORRBERNESEZMT 5KE EPA
DOFBIERZRANT, XFBEORRBHRELHET 5. FMEHEEIL. O;BELS— (NGE
: Normalized Gross Error), /34 7 X (NGB : Normalized Gross Bias) ¥ & U=l FHNE
& (HPA : unpaired Highest-prediction Accuracy) @ 3 D TH 0, FhEhil BEENRE
T3 15),

NGE = 1 iiM-om 0.35 (5.18)

n + H i=1 J=1 Cobs - ) ) )
1 LA Cobs - C'ca,l

NGB = — = = 4(0.05 ~ 0.1 5.19
n+H;; o (0.05 ~ 0.15) (5.19)
Co s,max — Ceal max

HPA = =2 Ceatmas _ +(0.15 ~ 0.20) (5.20)

Cobs,ma:r:

S CTs Cops, CalTBRME EFTEME, Covs mazs Coatmaz \ SEBHE n, £HH HIZH 38
AL EDORFRREEET. NGE & NGB OFHETIZ, BAED 60ppb L L TH 2EDA
ZXRELUI. 6 HIEENRICTHEELT - 2R, NGE=0.398, NGB=0.386, HPA=0.468
LiZ 7. NGB & HPA O EMENEPA BEE L D KX /LEEL 57-DI3, 15D O,
EOZEMAHETRTH 5180 O b3 L5, O;BEOEBEBINERFENSNHTYA
BEICA - THIBICHIE L, SMENRE UIcHE X D REOBRHET O, BEMEL SHEXH
el EiTEB. i3, HEEOERANDERNBAMEICHNTREN Y, B, o
DERPEVARNBR SN ENREREEZ OSN3,

PUEDESIZ, EFNEET OBREOTRRBEIRLZRITITO J EZHREN 7205 (1)
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AIEEFES, (4) BT — 5 O EY:, ENF0EHBELTEZ SN, 4B%BH LTI
WHENRD 5.
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T5. —F, NO DBE EFBIIABANEETIITEEDOD, NOJIUNREEBED LR
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OEEMEN S Run2 OEBEMEEF 2 OO ZEM S H %K 5.251Z7R-7. 16 K& 18 FED O
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B3 X D o DRBRIE R A NRIC SO, NO,, HC DEHESXEE ULI-ER, SO,,NO,
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