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TSRS BIL B O 1Y) L 2 A 1) e s B B 0 (14 2 P o> I HL 7K 400 471 cton
aobrs HREE TP IHIMBER JLAT22, ARYE

h,,, =max (H,) m (34a)
Qg = MaX [%j mrad (34b)
oy = max{ (d |jid. )] mrad (34c)
Hr:
H=h ht(d—dd)+hd m (34d)

JFH R E 28] (n-1)
TSRS LB BRI i A2 A S e T 14 e vt o 1 1 B
4 Rehops 2> F 855 T-0, U

hg =Ny masl (35a)
h, =hg, masl (35b)
70
hy = Ngip — o9, masl (35¢)
hg =hgip — g9, masl (35d)
>N I:P :
g, = Xopt (35¢€)
(aobt + aobr)
g, = Joor (35f)
(aobt + aobr)

TR S LRI FR RO LIS A2 2R iy 6 1 2 T 1) e v o R A A
ﬁu%hstj(a:hly Jl—lu:
hy =y masl (36a)
ﬁﬂ%Nrj(?hn, I)_I\]J:
hs, =hy, masl (36b)
AR THE Bullington ARAYERTE HUERFDEIE HIR A ARL = (GralHE A2
AL TR -
hIep =h,-hy masl (37a)
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he, = hs—hy, masl| (37b)
39 XNREBHBESBR

XHAZ U B RAE AR E P EAT HA , TSRS HL 2038 (B S8 B BBl L AT
(EXORSER

d tan (0.0014, ., + 0.56,) —0.001(h, — h,)
o = km (38a)
tan (0.0019,,,, + 0.56,) + tan (0.0016,,,; + 0.56,)
PR 7€ diev 90 < diov < d:
Orey =d —dyy km (38b)

/ﬁ\:':f:‘d, Oes> Otposs u&erposﬁgtﬂfﬂﬁ?%4qﬂo

MRS BB A E T EEEENE . S eoeMoon, WRITZHE), 8 HHFH
s K IE #4257 A 20(H.7), - Btdpnt = diove

THELLZ B @ H R R DR 25

2
)+% masl (39)
2a,
TH MR S AT 208 5 R A WL B8 B AR v Beh A . A, oreve, @ton,
(Qreve, Qrevno ﬁ%ﬂuﬁj\%u EE BHH:HH/‘]j(E%ﬁéﬁﬁiﬁﬁ(H?)&dpnt =05 dtcv%ﬂdpnt =d— 0.5 drev
R1F

tan(0.0019

tpos

h,, = h, +1000d

tev

310 REBEHSSHRIK

T S A P T R R 2 0yo,  LAAB/KmM AT, (B FFHSEF6 T A
i (F.6.1).

RSB F. 2T R A B R iR B TR A . TWECEW R FI/KZES . R
AR RIS ER . B HE AR (F.2.2a)3(F.2.20) 45 H i Aocsurs  Awsur AT Awrsur B o

TETCI 261 T BRIk
Agsur = Avsur + Asur dB (40)
E%4& I:Fl {i}zﬁ %UAQSUF, AWI’SUI'iFDAWSUI’E(J %&{E o

311 HHZTMERERITFE
H 2 R AL HRFE, LLABRNHAL, MR KED (BIkmyHAL) K%

Lyo (D) =92.4+20log( f )+20log(D) dB (41)
T B A e, R e
Lus = Lorsn(d) dB (42)

)
&

dis:  RHFAIERICRECZ B EE RS (km)
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d: KREBEEE (km)
hes: WP DL B RS RE& S E (mash)
hes: WP DL EBIRCR &S (masD)

3.12  JJRIATEHREE
JITIGTHRFE, CLABNEAAL, 1ENIRIE T ENSE Vv R4

J(v)=6.9+20log[w/(v—0.1)2 +1+v—0.1} dB #iv>-078 (43a)

J(v)=0 dB HAhAE (43b)
PREI(v) TEARIGH F 2.

4 REEE TR KT

TR AL DY R 5 2 R A A AN (R AR A AL ) A 45 5 7 R TR A 075 T i DL B A
J, BURWEN.2.14. S5E R T7VE R T % Fh 7 BB [A] R Ge vt AH 5

NG TR RIS M s, TR SR .
TR, AR EGL T HERERE, BEATH, TR IR MG SRR DL K% .
THRA2: BT R EEAMNESRR, SR RKTBFHR R RS .
TS ABRRIE I R, BRI Z B AR X IR O AT K R
T4 2O -ER R

XL R 25 5 5 RAE LR 28571 IR

41  FHERL ITHERRE RS EAE
THEL AN H p%lf (Bl AT B 30 RELe,  ZEPMEAFRBE TR, HPLahARA LS.

i B B3R BL2715 i 45 HY X 7 R T S A PR I 5 20 Sl Y 7T 70 LRI (8] Qoca, {3 FH 26
B4 RS 45 5 i

ZH AT R NG S SN S B30, LLABRNEEAL . B2 anil S1EACH 515
=
HATEEC.2TH P W] AR S 18 H p 3 F LT %N
Pe = Oreye & (44a)
P, = P J& (44b)

hrainlo = hI0 masl (44C)
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Ry ainhi = Dhi masl (44d)
dyain =d km (44e)

THEASEA:
A = Avrer (a) dB (45)

Forb Aiter(q) A2 KA BRI EAE BRI P BEAT SR
B4 1T R i&Aiter(Q){fﬁH PRI ﬁQiter(A)ﬁ\: HARSEIOAE . KN A2 bR i&Qlter(A)% T4 A2 FEK
ik

Qtor () = Qran (A 2 |+ Qe ([ 1- 302 (40

H P Qea(A)EHB.AB T E X, HHQrain(A)EHC.3B T E X, Qora ZAEZHIHIZEC.27T
WA
THE AR LR AAL R A5 AR AN L pOoly A1)
Lomy = Lss + Lo + AL+ FWW(ANI‘SUI’ - A\Nsur)Jr Agsur dB (47)

H B B2 R AL FE Lo, FEIK 2 S0 TR R Fowe, TEEW M N ES
I Agur, TEH BT EAE T /K28 0E AR A I8 Awsur FlAwrsur,  HILFER A .
42  FERD2: AHNEE
fER B D25 H 71T AL 3R 1 AN ik pOo i) 7] F) 2 A A% S 457 #E Lomz:
=Ly, + Agsur dB (48)
HrLeaH A(D.8.1)25 H, ER I FEAD AT Il Agsur R ILAE R AT

43  FER3: WNRBEBSEE
I BAFESS tH IR 77 0 H SRR 2 BUR B AR AL S 45 4 Les, WA (ELT) 4 H .
THEAEXTRZ 7 BU AR 2 320 AEE H g% [H] .
PATBHECEE C.2797 i B R S AL B30  (E B AR B P AR S TH 3, R W R

Pp = P i3 (492)
Py = Pren B (49b)
Prainto = N masl (49c)
Nrainhi = Nev masl (49d)

drain = diey km (49)
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RAFHRC.2 W I FEFwe HIME,  FFARZ U Favrx:
TSR SR DL AR A5 B PR M 2 B 7 T k-

Por = Arer (0) dB (50)
AT S C.2B SN B8 B AR B AP AR s 5, W RN
0, =0, I3 (51a)
0. =0, i3 (51b)
Neainie = e mas| (51c)
- masl| (51d)
dr =dg, km (51e)

RAFEEC. 2RI HFwe B, FEFRZ NP
THE O 2138 5 (B BR AT B I 2 B 7K 3 ik«
Por = Ater (Q) dB (52)

P A2 B Aliter (0) 72 £ I 1 PR RIS AR 2

BEEAF 1 o b1 0 Aver () 156 11 BRI B Qier (A) - P A AT II0 B0 MBL . Quter(A) 2 95X Ui JZ B B A2
oy Beés i e 2

) — ) % _ Qora
Qiter (A) = Qrain (A)( 100 j+ Qcaftropo (A)(l 100 j (53)

H 1 Qeaftropo(A) 7E P BRI ZEB.5 T 32 3, BRI Qrain(A) 7EZEC.3%HE o Qorare LR
C.2W I TR .
BIAEA LT 45 -

p, = Por(+0.0180is,) + Aoy (1+0.018 )
1+0.018d

I B PR R S8 .35 28 Y B 0 2R TH RN RUZ B 842 T, BT8R T RVBUE R %A
TE‘J7KZ%/—:LJ\%_:B§E@/EL?§%@Z0 4%‘@5@5(F.3.38.)§U(F.3.3C)/A\ﬁéﬁHjAos,, AwsFl Awrs EI’MEO

FETCR 26 A T IS I PR 45

dB (54)

Ags = Aos + Aus dB (55)
THE I RI3ANEE tH pYoIt (8] i) ZEAAL i 154 -
Loms = Los + Ao + 0-5(vartx + FWVITX)(ANI‘S - A\NS)+ Ags dB (56)

He b FurooRT Fuverx 2 SR HLRMEIHLIES AR BE, - 0T 22 2X(49e) (5 1e) Fir i ik -
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4.4  THRA: BU-E
Hi - E He B 2 AL 1B X K AR AR B TR S
3 F B G 5 5 H 5 B T IO -E 38 R AN HE pOL IRt [A] P 28 A AL 45 45 FE Loma:
Loma = Lpe dB (57)
HrLlee 2 HAR(GATAH . 1BER, o m MR A S0 5 Lee AT A2 H K.

5 SGETHRESEGR
SRS 2 TR R G AR S TR IR S5 5 R BRI BEA T HA
TRV AR K AR ORI HLAERS 18] 5 20 LU Tpe T 045 &, FESRS. 1T R E T HA

T3, AN TR, 2B S AR ARG, EIRAG A K 1 TR AE N 8] 17 70 B T
IEHRRIGETT A AR, T8 T B 0 SR R IR R T BN 4 5 B A4 0% 211 10006 ) 1144 7
pAir

XA RIR A TR ZE 5. S ERAE Dl ST fH AL e, HAHR
TR SE BT IR BRASUE WA 9 AN G BRI, N 255,279 AR A 59k XA AUl T ] B PR AN AR
Kygiit, FERIFIFHRE.

H5.3TMERE 1 2 AE M SR RISIR Y R G A8 N I WRPMAS YIS, I 2 57
AT GEH R ) b EREFP

AN H e IS TR R SEAAR A FE LALn 25 1
FE N 73 B S8 41 1 AR B A AT RERGRUE R AL, A2 IR 25 R ik

5.1 gETFHERI1IM2
O TR A RN AR M LA 0 I 45 & LS H FE AL S0 FE Lomi2. T 28 L NN A A%
BT RE Lom AT Lomz BB /NO RS, FERL BS54 1R14.2735 R TH5 7% M Lbmi2 M :

L., =L, —10log ho‘o'l(mel‘Lm) +1o‘°'1(me2‘Lm)] dB (58)

5.2 ORI+, 3DAKR4

TAERISAN AR AN AT A G H S TR T2 25 5 A AHOG . IR = AL i
G4 R LR A T2 & Gk 5%k, B e Biln N = EEARAL SR FELom12, Loma M Loma ™ 52
N, S AERL EEE.LL 4.3F14.475 kAT v . WL A

L, =L, —5log [10‘0'2(%12‘““) +10 %% oms~tm) +1o‘°'2‘me4‘Lm)] dB (59)

53 SGAEFEFRETHEE

TRAYMIALL fe T AR L, 222 [a) () AN AR R Ge v AT LLIE 24 AR FH S8 5 5 i A 2R A D
Mo EHRRGW V2050, gy Bk T a0 SEIL S R is %
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FESERFRIERIIE AL, A b A5 BT 8] 17 70 b Toe B ZEAAL Hi 1 FELomaz,»  Loms A1 Loma
E"]Zﬁljﬁ1ﬁo ?ﬁ%%melz(Tpcl)s me3(Tpc2)$Dme4(Tpc3) M‘gﬁi%/%-rpcl, Tch%npré}Eﬁ‘#z@\j\
BENL A, HAEAE0-100%5E Fl N AT OL B iH5 . LA HFE R HLi & St s A A L5
TRE Lo 3R1F . B 5B L A=A EEARALHHAE Lomi2,» Loms AMLoma T8N T MLs A9

L, =L, —10log [10‘0'1‘%12*"" +10 0 (toma~tm) +1o‘°'1<me4‘Lm’] dB (60)

SRAF TS B B T3 P BRI SR RS AT 58 I WRPMAR B = 7K,
DR BRRPAT Ja AR R 45 2R . R B0 4TS TP AR B T BT DR TR, AT AN At
T T AR L) AR . Sy AR S8 37 i R T SRR A A AT AT
R H 5 2 HAR 2 S 85 RS T Theo

BEsRA
ATaHREE

Al 35
TEANHE H p%3i Bl N I AT S P FE L (dB)THE 40 R

Lo = Laba + Mex{Lasph — Laps .0} dB (AL1)

Hor:
Laspn: RN HBERERIE R AIATH 10, SEA2T Pag it A, JFEMEAS
T A AT 5
Laba:  R7NFE 5K B A 1 A2 70 T (X0 A PROBAT SR 400, SRAATT R it B A 5
Labs: R AE 1T AL 3R IR A 1 THT A0 A ARIIUAT S 454, SBAS T s thiH SR A 2

A2 HUERERFZRE AT BirE
TEANHE H po3ts [l P R BRI 22 1 BT B 0 FE Laspn(dB) TR 40 T
TEFIE AL g AR T H B S -
d. = +/2a,(,/0.001h,, +,/0.001h,) km (A2.1)

2d >dies, FRHEAITRIAIETTEATHFE, Bla=ap, TFHE Lo, ¥ Lasph™s T Lo, A
W BT BB ERER FE 2R 18 AR A7 S 5

HetBottEar.
BEUE S R L 8] A 3 1) LI 55 25 M RR AR T ) A/ 1 5 P P
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d? d?
L

p ap
hsph = d m (A.2.2)
/\EP:
d, - % (@ + b,y km (A2.23)
d2 =d- dl k m (A22b)
m., +1 3c 3m
b,y = 2| =2 cos| = + L arccos | 22 L. (A2.20)
3Mg 3 3 (Mg, + 1)
FH AR 7% R B #1245 e g
h., — h
Copp = ——— (A.2.2d)
htep + hrep
250d°?
m, = — 2% (A22e) (A.2.2¢)
P ap (htep + I’]rep)
THR AT S HFE 9 B 115 51 hreg:
h, = 17.456 ddod (A.2.3)

%’l hsph>hreq ’ f@ﬁkﬁkﬁg%ﬁ E"Jﬁj‘ﬁj‘jﬁﬁl_dsphﬁo ’ Z:M‘gﬁﬂ“ﬁf@ﬁkﬁk}%%ﬁ B‘J?ﬁ%ﬂ‘jﬁ

et
THRAB A B ER At aem, CR1EE B AAL )30 FAR RN T -

N
=i
BREAINHERTIETE, Wag = aem, 15 Lt
2 Lan 5 R A AHUN,  HOERIRIE 0 AT S A0FE Laspn 20, AN 00 BT S50 BRER Y 2 181 1)
AT 0FE
HEoiE R
i R S 92 S MO BRBR FE 2 THI AT S RS -

3gn = 500 km (A2.4)

hsph
Lasph = {1 - hSp JLdft (A.2.5)

req
A3 HIIRBRTEREATH BFEHI B W

R R 7RI EREOE R AT TR A 2 B E i 5% R
TAESE A TR A TSR o W ERERIE R AT AR I 5k, B ERERIE R AT
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WiFELan, SUELS B A ROEERE R Hae, EHEA2TT S Ham1E.
We, =€yang B-O =Opng 251 €pang M Opng tHELEER 2. 2 3((A.3.2)$](A.3.8)
T8 Lar 15 H 45 F Latvand o

Wer =€rgeq 1.0 =0geq s HiH Ergeq M Ogeq HIIAER 2.
FIH 2 K (A.3.2) B](A.3.8) 11 H Lan 15 H 45 H Lafseas
HBRERIE R AT e 11 5 A X2 iU E iR .
Lot = ©Laisea + (1~ ®)Lytiand (A.3.1)
Hbhoym TP m s o mae, AR iE4.
i 69 4 B R PAT # R
FE/K VAT EAR A AR S T R FR eSS 2L

rland

-1/4
Ky =0.036 (a f) Y3 [(gr 2 g (180/f)2] TS (A.3.2a)
.

1/2

Ky = Ky [a? + (180/f)2] (FED) (A.3.2b)
THHEHER R /R 250

2 4

g L+LOK? +067K (A33)

 1+45K2 +1.53K*
H AR IER AL 7 k8 K /& Kn Bk Ky, LR 19 Tporo

PRAERE 25
1/3
X = 2188 % d (A.3.4)
aqft
P R SRR B2 USOAL 3 S
2 1/3
Y, = 0.9575p f Nee (A.3.53)
At
f2 1/3
Y, = 095758 | — | hy (A.3.5b)
gt
FEEE E E R RN
11+10log( X ) —17.6X T X >1.6
F, = A.3.6
X {— 20log( X ) —5.6488x 1:42° T X <1.6 (A30)
It v E SRR TR N
05 .
G(Y) = 17.6(B-1.1)*° -5log (B-1.1)-8 X B>2 (A37)
—20log(B +0.1B%) HAbAE L
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Hrp:
B =pY (A.3.7a)

[REG (Y) i G(Y)=2+20log K
HOER IR Y 2 AT 16 A 2K B TR A
Lgre = —Fx —G(Y;)-G(Y,) dB (A.3.8)

S o B T AR R AT S e
S 64 1 T ) A SR AT S B Lawa THELU R
NHERARE, R RN Rmkm, RSB LT T AR B2 .
AET T8 H P AR SR e s 36 T 6 )

h+500c.d.\d —d;)— h
Stim = Max P :j( ') ts}

m/km (A.4.1)

S 0 T 458 18 M2 —
TSN NLBE AR 2, TF RS LB B L 2% o

S, =% m/km (A4.2)

r

AT A E S RS P A ST ) S8 o

FEAL: 2 p%IEE WAL IEA d B AR 6 A AR R 4

*Stim < S, AE R R ALIEAL ST o
B EF T A, W AT S H v

v, = max{[hi +500c,d; (d —dj ) - his (d _ddi)+ rsdi :I xd(-)'(?joidd- )} (A4.3)

HA e i E N2 n — 1,
FEIXAN L, A RS T] B FE W] DLER IR N

L = I V) dB (A.4.4)
W BRI ELI5E SN A (43)

FA2: [ p%ILE N AEALIEAR M 8512 69 A b Rl &

*4Stim > Str, ALHIIRAT S AN ER AL 5 o
A ) T P BRSO e vt R 36 ot 2 1 A

h +500¢, d;(d —d,)-h,
Sim = Max q—d m/km (A4.5)

Horpl e A R{E 280N — 1.
TSR L BAT MU (0 P
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_h,—h,+S,.d
d, = —Stlm S km (A.4.6)
THEAT AR LTS 2 Hve:
s (d —dy )+ hyd
Vp = [hts + Siimdp ~ sl 3) s b} m%%oﬂb ] (A4.7)

FEIXAN S, AT AR T B 45 R 2

Laka =3 (Vp) dB (A4.8)
For bR 50358 SCAMR 2 1 A 2K (43).
FHAR (Add) 3 (A48 T Ldka, BRI L MIATMRET S HFER A

Loba = Lapka + {1 EXp( Lgbka H(lo+0.02d) dB (A.4.9)

A5 FERER-TIHEHIE L BAR AR e

3L T T SEAT R S R ) AT T P R S B AR S PR B AR T AR RS, (H R R
Mo i BE N0, RS ATLAT RSO g T I PR i 2 23591 A hiep A hirep

AT FE LS SR LaosTHEL U T
AR, BERTFERAEMKmM, R STHUAERROLE LT T A JE 2R
TE T HR R B MRS LA T T 2 3 BT 75 1 B2 THT B 28 1 1 A e L 2 T 4 v

) oh
Sy = max{%p‘“_f} m/km (A5.1)

Horplmia g ’EM 2 2l n -1,
BB AR BEES AR, TR MRS P BRSO B2 R

5, = M m/km (A5.2)
tr d . .

FRAT 06 L% & P A B B S

G451, Fp%3E B N ALIEAE B 242 09 R RO IR F 42
2 Stim < Sirf& 4 R AL S FRAL
HEPFI R, WS SHV:

o max{[500di (d—di) ep(d—di)+hrepd; } [ 0.002d } (A53)
s ap d )\'di (d —di)

oA T4 A A £ 28N — 1
FERE S 1 345~ T P A PR S SR FE R R A

Ly = (Ve ) dB (A.5.4)
TR HI(v) 5T SRR o A 2R (43).
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EA45)2. 15 pYSE ) N AE AL REAE $ 9842 09 A A R W &,
21 Stim > SeefLH A2 2 IEAN PR AL Hr o
i AL e A A IN TR SR L el

Coh
S, = max| 20001 _ Mrep m/km (A5.5)
ap d _di

bl i e A R{E 2800 — 1.
TR LBAT MR (0 P

d. = Prep —Ntep+Srimd
b=

Stim+Srim

K (A.5.6)
A BT 75 2 s

(A5.7)

heo(d —d, )+ h,d, | [ 0.002d
Vp = |:htep + Stlmd ( dJ :| ldb(d _db)
FEIXAN S - AR A5 7E 3 3R 1 119 7] 2 1 A A«
Lyoks =9 (Vp) dB (A.5.8)
M eR 2RI (v) 5 XL 9Py 1 2 7X(43)
T3 4% _E AT MR S e R S A

Lo = Laois + {1 eXp( Lgbks H(].O%-0.0Zd) dB (A5.9)

fs%B
s 2% 1 28 A 2%

B1 &&

BEABZE Y 1 HE 25 B4 23 Mg vR B9 THER DT VA . o B.27T H BBLATY T E S BRI H Qear(A)
PTESREIR . BRI KRS Qoo Qeaf(A) W LAXTAH R4 M 2 1. Qear(A) 45 th 1 JCRT 2%
I EEAESESWHEAKTFRIE S Qeal(A)EH TR E. HEBSTE X AKX
Qcaﬂropo(A)ﬁﬂ%?i‘[‘ﬁ%%E&%ﬁﬁ%ﬁéo

B2 ZBRAIEINRHME
2 B TRV E AR B 28— 3R 4 S R 1 2 B AR AR 3 P e B8 1 . R4S B AR AR 5
o AR5 A T A
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HLBIT SRR R T ROR O
K :10—(4.6+0.0027Nd65m1) (B.2.1)
2 HiNdesm A2 HHE H I Z BRI S ACT IS5, WARAFFAES3.4. 2 INCAHEA .

TV RV e 22 A A0 1 73 BB SEBRRF IR & 1038 0 A T S sRln ko AR
TER3.7 A SRR r [A] N 2 AL Bl LR B A e

Xt T AUFEAR iy 42
THEME S VEZ VR 1 70 HQocas R EB.3T 48 HHITHE SRR, MASHUIT:
de, =d km (B.2.2a)
€ca = €p mrad (B.2.2b)
hea = Mo m (B.2.2¢)

Hrpd, epflthio L3R4, THEIFE W 3.2 F 253,375 .
st F AEALIEAE i 9445

AR AL s b, A Ve SR R VR I 8] N — AN R B H B AP kA 5L, I
HEFEPAGE R R KAE IR

TR S HLACME & 2 T2 4R 1 20 U 1] Qocas A EEB.3T HR S HUIHEL L AR, SN
ZHUWTT

deg =dy km (B.2.3a)
€ca = |04] mrad (B.2.3b)
hea = min (h, hy) Heri=ip m (B.2.3c)

Hordrdr, 0, hs Fi W24

FE RSN A I T B & 1 B VR 1 20 e Qocar, KA EB.3T RS AR,
ANZEUT

deg =dy km (B.2.4a)
Eca = 0] mrad (B.2.4b)
heg = min (h,s, 1) Hei=ij m (B.2.4c)

Hrdir, Or, hesFl iir W34, HE G FE W $3.3F13.775 .
AN PRI M BT TR AR L T 20 FEEBUR S WA SR AR A KA
QOca = max( QOcat1Q0car) % (825)
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B3 HEMSHTREEEEE o LR R

ATV SRS TV A B T 20 LU TR Qocae 157 A0 F] — IR BN IR S5 B.2715 Y
7:7/20 %‘%gz/\iﬁ)\{ﬁdca, 8ca$nhcay ﬁj\%uxﬁmj‘tﬁl‘l‘ﬁﬁgzﬁ\lﬁﬁﬁo

TS T v e 22 03 1 4

Gy = K2 L+ gy, ) 1% 221070000 % (B.3.1)
HAKAERB.2T I, TR
R B A R T O Bt 5

C, :10.5—5.6Iog[1.1+‘cos(2(pmn)‘0'7}—2.7Iog(dca)+l.7log(1+sca) |lomn] <45° (B.3.2a)

C, =10.5—5.6Iog[l.l—‘cos(Z(pmn)‘oq—2.7Iog(dca)+1.7log(1+sca) HAbfiEn (B.3.2b)

/EQEP(PmnI%Eg’/T%EP)J@EgZ%E, JI_LIA§4Q
#Cy>10.8, Cq=10.8.
THREM S 35 5 1 20

Qo =10 g, % (B3.3)

B.4  FERTHRBAEWN I TSIV [ H 4 o8 H

AT LR BIQear(A), 25 HIAS N R A ET 43 B IR 1) Y AR5 5 A B ) 3 VR (B A dB 5.
ZTEER TR (A>0, *g<50%) A (A<0, 3q>50%) , i H ¥R [F50%%]{E
SHEKT (A=0) o ATRERRERAT Z UG, ZT5RE S 1 AR MR AR LG 2SR K i) 32
WITE, WAHE4.175,

Qeaf(A) B T EAEH B2 i A Qocae W T 45 E BRARFIHIZ, Qoca R EHHHL—
Ko PRELQear(A) P LLRRH $2 B S5 4. 1755 HR B 7 VA8 o

‘é/lA >0, Qcaf(A)i%%y\j:

Qear (A) =100{ — exp[- 1070054 In( 2)]} % (B.4.1)

Horp
q, =2+(1+0.3.10°%A )(100-01‘“\%t + 4.3(100-05’* + WAOH (B.4.1a)
G =3.576—1.955- log( Qqca) (B.4.1b)

MA<O, Qcaf(A)%ﬂ?y\j:
Quar (A)=100exp|-10°°%A In(2)] % (B.4.2)

0, =8+ (1+0.3-10°%% f10°0%* {qs +12(1o°-°5A - %ﬂ (B.4.2a)
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q, =—4.05-2.35log (Q,..) (B.4.2b)

B5 HEHEBAERRAZ LRSI EE S AR

A5 7 SRR H Qeafiropo(A) - 45 HY AN Y B FT 20 B 1F) B AS 5 A O 329 46, LAdB Ay
AL, RAIRERR EHEAT 2O, 2RSS T R R AR R AN R RS, LR
4.375,

FERVE B RE AR o, B 2 81 L8 )= [ RS 20 ) 004 ot RS P AN R 4% R R A4, U
Vi AT I3 A B A 5 -

Qeaftropo (A) =100 % A<OQ (B.5.1a)
Qcaftropo(A) =0 % HAth1F 50 (B.5.1b)
AT B R B R B AR Qoca.,
F%C
RZER

cl 3

AL AR R I AL TR 2 AR R R 4 A 1H, 4.3 HR 1 P i 21
Hh 2 DX B AR B R R 3V o DRI, BREAR AR BT SR I = A AR R B A, B R4z
A R A ORI TR S HL

SC.27 HHRIE = R AR A IR AR W B AT R 5

SHC.3TE R Qrain(A), 75 BARYE S AT HIBLHI TR 1 A A ek 2 Aver (0) o

C2 HIBitH
WP TR R EZ LT KA S
- R R AU A 46 S HER IR A on Ml @e o
- T R 5 6 A% A i ) 7 FEE 3R 718 A hrainto A hrainhi; - LAmas A B4
= R R 3E ¥ B A2 K B drain,  PAKMIg B4
FFIX 5NN S B M AE 554 1004, 37 dh A iR F Ak 48 He
MHH R B B SO R RIS i Prs, Mt BrainK 1T S onfllpe, 43 /&
“Esarain_Pr6_v5.txt” . “Esarain_Mt_v5.txt” 1 “Esarain_Beta v5.txt” .

MAHRLE “h0.txt” Kt SO rh Rk B Bt 1 DAL OB R 2 AT R 2k (1)1~ 22 15 L ho BAA7
T KK B on M pe.
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THEEP I DL R 2 s P 0 he,  BAmOy LA :

h, =360+1000h, masl (C.2.1)
R 28 e 52 1 35 4 A (1) AR AR B2 [ 100m DA N R B B ME S 40 A, kil Ros W3R C.2.1,
RE AT kTR

Moo, = h, +2400 (C.2.2)

Rtop
W2 40072 = [ ZA M T RC.2.10 2 s B b A ) B = E n = 49,
AR UE SN RAAEN KPR, FEHECIERTF L ME 1% 3.

&Prﬁ =0 Ezhrainlo > thop, UlU?'ﬂFTﬁiE%ﬁ%o Eiz/l\g:'WJEPﬁQOra =0, Fwr= Oﬁ‘ﬁﬁfé‘fﬂﬁ
TR A TR IR AR AE LR 23K (C.2.4)1(C.2.13) AL .

#C.2.1
Y 42 7 B R 2R 2 AT

n H >k I n H 2K n

1 —2 400 0.000555 26 100 0.049589
2 —2 300 0.000802 27 200 0.048439
3 —2 200 0.001139 28 300 0.046583
4 -2100 0.001594 29 400 0.044104
5 —2 000 0.002196 30 500 0.041110
6 —1900 0.002978 31 600 0.037724
7 —1 800 0.003976 32 700 0.034081
8 —1700 0.005227 33 800 0.030312
9 —1 600 0.006764 34 900 0.026542
10 ~1500 0.008617 35 1000 0.022881
11 —1 400 0.010808 36 1100 0.019419
12 -1 300 0.013346 37 1200 0.016225
13 —1 200 0.016225 38 1300 0.013346
14 -1 100 0.019419 39 1 400 0.010808
15 —1 000 0.022881 40 1500 0.008617
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#C21 (%)
i1 FEXT R M iR FEXT M=

n H X n n H K n

16 -900 0.026542 41 1600 0.006764
17 —800 0.030312 42 1700 0.005227
18 =700 0.034081 43 1800 0.003976
19 —600 0.037724 44 1900 0.002978
20 =500 0.041110 45 2 000 0.002196
21 —400 0.044104 46 2100 0.001594
22 -300 0.046583 47 2200 0.001139
23 -200 0.048439 48 2 300 0.000802
24 —100 0.049589 49 2400 0.000555
25 0 0.049978

HA AR TG DLE SONFIR, 1 HE Jeth S M 4k4t.
TSRS ST

M. =Brain M¢ (C.2.32)
Mg 2(1_Brain )MT (C.2.30)
THR AR H 4 b

Qpra = Pre{l—eXp[— %j } (€.24)

THE R =N SR E U W R A7
a, =1.09 (C.2.5a)
_ Msm, c2sb
oy 21797 Qora (25
¢, =26.02b, (C.2.5¢)

TS R K R ZR I AT L2 A it 2 % N (3 B TR) 7 o3 b, I RIOR SRR I TA]

gal=e

Qiran = Qora exp{ai(Lz_cl)} (C.2.6)

G

fFFIITU-R P.838 W B A AV kit RIA R B k Al o, Z )5 LR R . 1R
BRER . T FEE DN EUE:
f: B, FAIGHz, {EITU-R P.838& N 15 LLRIFEIITF 5.

FEITU-R P.838% U5 i AR AL MR 1 i B Ao o, T T
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= 0fF, XTF/KPLMEMmIL;
t= 90/, X}TIEHELMEMWAL,
PRI, FEITU-R P.838Z I Ffd FH k50, W1
& = 0'001(hrainhi_hrainlo)
rain drain
TEITU-R P.838ZE W o, TREE =AM RO, [KULAEfE F A ix 8 f B i AL BUE R A
=ARBIIN . EITU-R P.838 N oA BARI & X, R wr PO M ep BUE, 2
VE R B BUE AT A = I

VEE, ITU-R P.838& W T 7 Rl GHz UL E R A 2. R EL GHzLLT,
N EE 2 Fikich: MoucH: BFEFTHE R :

radians (C.2.7)

k=f Ky, (C.2.8a)
&= Gy (C.2.8b)

R ATPN s ] YR
d, = min (d,,, 300) (C.2.9a)
d,min = Mx(d,, 1) (C.2.9b)

R EEEAEVEESAE

Kinod =1.763"k[ 0.6546xp (~0.009516d! 1y, ) +0.3499 exp (~0.001182d! i )| (C.2.10a)
Oy = (o.753+ 0'197] o.+0.1572exp (-0.02268d,,,,, ) — 0.1594 exp (~0.0003617d,,,) (C.2.10b)

R R T V& R A2 S 0 ) 1) 362 Dl 2 e P4 A2 DA 100K B 35 A 1] B ) 40 A LR C.2.1, fEIX
AL AR H LB AN R R
Gm:  FEIfEH 2%
Pm:  REERIE DIMER
AHV ARG, TEEAEREAK, M B TIERZEBREN R, &KME
&49, VEEZERBIEIEAR(CADT L H & ARG R RER . HHEE W2 815
Ry SR 52, 78 36 LT B BLI00K TR BE Kl 43 124 X 35k, 3R FH 58 C.5711 Hh BT 4h 1 /5 14+
BRI 2 G,
FEBEGm AIPm i R .
VBT 1IPm N0,
WG =1, XA, {H B BOX AR KB 1R R A DL, B8R e N
K, HEAHZDRE, EIPATEE—AniEE.
WIEAL BB KR FEGRIPINE — AN F, m = 1.
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ERC 21T, nIHUEML-49, THEUWIT:
a) THE W R =
ht = hgr + Hn masl (C.2.11)
HorbHn 2 X =, WERC.2.1.
b) W R hrainto > hr,  FEa) 1 HNK) T —ME.
HABAE HLLRZE ¢).
C) B ¥ hrainni > ht — 1 200 1540 -
i)l HC.5H 7R BE Gmit i = B A O ) LRME N B8 AT 3 1538 R 4L
i) #Pm=1IIn, W#*C.2.1;
i) fELidn< 490U AE FE Hm+1;
iv) HE a) HHIN N —AMES
FLAd R 0 4% 22 d) o
d) XTI 53 WK C.2. 155 4 P, BEGm =1, HERa)FHnf) F—ME.
EVL B G, B B A G Al P 2
M=m (C.2.12)
THEAE R RIS OL N BA B 7K 28 0= A 5 e 1) S 40

M

Fuwr = 0.5[1+ tanh (Ryy, )] > (G Pn) (C.2.13)
m=1
o
|Og[Q0raJ
R -6 4/13 (C.2.13a)

wr T Q
| _<0ra
og(Qﬂanj
TR HREE M C.2 N, 7E4 E B AR B 52— B2 MU ZEC.3 i i A K
THRGAAIE R . EH T HORAMEAER R RGO, R RGN T, %@, by cv drv Qoras
kmod\ Olmod » %E@Gm*ﬂpm\ %EIK$G$DPEPE@7%%%%B%MO
C3  FRZFERU A HE 2t

AFTHE LT BRI Qrain(A)4 I A H 2 B, BDRY R BEIRRAV o D 18L& BT A I 0 A
BAEAR) TUH -

25 A <O, Qrain(A) RN A:
Qrain(A)=100 %  A<0 (C.3.1a)
BOSA > 0 T K BEVEAR RS, I 1A 4 BB e T2 B e SO R R AR T K
Qrain(M=0 %  JEMK (C.3.1b)
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M aR (bR, +1)
(A)=100 » P — n m Yo RR C31
Quu(®) =100 3.7, exp - & Ful0 B sz €319
/\I:':l:
_ A Amod
Rm _(Gmdrlimkmod j " (Cl3'1d)
dyim = max(d,,0.000) km (C.3.1e)

a. b. c. drs QOra\ kmod*DOLmod’ %EBiGm$DPmEPE/‘J~/[\%B@;/ETMﬁ1E’ CZEF'EE%’&%EZ
R AT AR AT B
C4 BREER

ANTRE AL MR IZ A R e 5 3 A A 3 o B 3R ] S 9 i 484 2% 250, AAH 5K 7
RIEEShASE, BhiEm, RRN:

0 0 < 6h
sh\2
4[1—e7°J
I'(oh) = . -1200 < 6h <0 (C.4.1)
,(ih)z on\?
1+ 1-e % 4[1—e7°j -1
1 oh < -1200
o
Sh=h—h (m) (C.4.1a)

hr:  WAEE (mash)
h:  MZCEE (mash)
PLEARGH 7 2498h =—1 2000, /NIARESISHT. 26h<—1200 K, THol, X
FETT DLIBE G0 A 0 B 1 B RN ) i £ 45 SR TT DL 2B T R )
KEC.4.1451R TTBEE WAL IK . XTF8h<—1200, FE/KNMK, T =10 Z25HEE
IR RIETE . X T-1200<8h <0, FBE/KAESKEMBIALIEFE. @ TH N A8k, Gk 3]k
18, XHEUKERANRT e amth, HEAHN A K. 5 F0<8h, FTH K FRKEE S T UK
B, SRR LA, AN =0,
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Klc.4.1
LHISHT CEAER) FMHMEESh (PR RRE
500
Sh
0
m
500 ,/

-

—1 000 (

-1 500

0 1 2 3 4

P.2040-C4-01

SRR R RNl 3 AR 2 A AN R e . e EER S AR A B2 T UK
AL IR EEAN RN

C5 HRTPHEERY
AT TR 4 E B AT T RERR EAR 2 AT

{55 P 4 10(C.2.10) VBT i FE 2 Mh o P B 1 2 M G T L I 52 B 1.00m K11 43 P i
AR B R B, GR AN AR IAUT %, R fkoh 19 A R(CAL)HE. &A%
fr AL S AN BR R T B, B, <h —1200, TR 34 B 42 1T = 1.

BIC.5. 14tk 1 — sl BIVERZ s B 0 R AR SR I LT B8 A2 B % . hioflThni (mast) 72 71
FERRABARRE N R T E R BIXAER U AT, AT 1S

KC.5.1
B RSB IE S BRI B LA 24
VIEEER N
. n~ A 7N A~ e FR
2
3
sh 5h Sh 5h
|
10 v M BRERL
12 v
v

wiExRs

P.2040-C5-01
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— RN REATTER 7 EHTC. S8 S0 s FoRm P73 2 57073 7348 2 hio Allhii
BN N:

s, =1+ Floor[%j (C.5.1a)

shi =1+ Floor(%j (C.5.1b)

bR i Floor(x) i [F] 5 K R #E RN T35 Txo

iR, REWFEH AR (C.5.1a)F1(C.5.1b) i+ s Msnifl fiiidk oy 2 B ocfa %, el
UECIRVE] /J\?ljzj(%lzﬂﬁi&ﬁ

FELLE —Z i, A sl 1 0 = oo fa oe . Xk 1 pr e
jﬁﬁﬁ/%,lﬁmf”tlﬁix%zﬁﬁﬁ v (C.5.1a) f1(C.5.1b) %€ X 1), B GEAME. XA N2
B P T DUER LA, (B P A 16 DOAR ELHRRR 0 e fl #1078

Hsio < 1, HREEARREL L. FIEL T, WHEG =0, JFHEAREHE Pt
A

Msni > 120, BRARSEEAEEME NG EE T I, BEG = 1LJFEAR
DR

Hsio = shiflf, PIN REALER —MEME T ZHRocH, LT, GIHRRRA:
G=1(0.5[hjo +hpi]-hr ) (C.5.2)

I AT S — B R

FADIEA R, DB I B B AR AT AR A AN 4 2 H G .

KCHILRAE 9 —A> R es -

G=0 (C.5.3)

KT S 2y 2 SR B VE
Sfirst =MaX (Spj, 1) (C.5.4a)
Sjagt =M (S0, 12) (C.5.4b)

XF Mstirst Blistast (BT 43 /2 B 0 Fa S (H3EAT 40 T #:4 «
S — Ao BB UAE ROt 6 A
S NS, DU RN L R &2 — o TR R &, R A A R
(C.5.5a,b). (C.5.6a,b)Ei# (C.5.7a,b) kit & = 2 Sh 1 J J= B 7uQrh BR AT HXT RS 73 o
A1 shi <sH.s<sio
ZETN A R NP %0 0 =R STV - ol i 117 e o 1
8h =100(0.5—- s) (C.5.5a)

100
hpi —hyo

Q= (C.5.5b)



36 ITU-R P.2001-4 &3

Z/4:2: 5 = sio
N T, %92 R 0E SR RL, 765 Eho masl:

sh=0.5|(h, —h; —=100(s-1))] (C.5.6a)
Q=" _1:]) O(Sgl)_ Mg (C.5.6b)
hi — 'llo

24431 s = spi
TEMERT, ZoERoEEEENIRLE, fEmEh, masl:

8h = 0.5(h,; —hy —100s) (C.5.7a)
Q:%-éﬁl—hﬂ’“) (C.5.7h)

0

WHEE, HAR(C.5.5a)F(C.5.7a) i 5 H Sh FRIME 4 v & 7 .
XPTAEUL =Mk tb 2 — 1500 R BRI 8h T B B A5 R4

I, =TI(3h) (C.5.8)
b, fERNShREMT A (C.4.1) 5% L.
X A3 2 L0 BRI A R
G=G+QT,, (C.5.9)

xFFEA G B TUAG BT g R

HEEXNEAN D E R TR GER T U ErF AR, R BRI R AR TR Z, 2%
Gsumﬁiﬂ:#ﬁﬂgjﬁr‘ﬁﬁo Jﬁl:frﬁﬁ[l?

slo > 1267

T ZZ M R g

Q= ~1200=he (C.5.10)
hni = hyo
AT ZJZ I 538 REUT21.0, G M-
G=G+Q (C.5.11)

GIUERA 1 P ZE R A A2 T I 1A

B%D
AN/ 2z G AR R
DLR 2 3 HIR T AR 1B 10 5L A A SRR T i
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D.1 AR S EERERRE
T I I U I S A K P B S
dm:  iZEEAE BIESRAHIRIBL (NEFEGEF)  (km)
dim:  iZP$4E EIESHRKIAREE (km) o
RO LA_E 1 73 SR HLIp AT 1) 3 o

#%D.1
FELR SR b Y
HHFRE KRG & X

ARSI AL | IR DX, 50 0 AT i AR T 2T T E K s 2100 oK, (B E
B AT RIS A 5 50 km o Bl AN T BERS 7 £/ 100 K, {H AT DAAE AT 8L
{E, 15140 300 ft.

A it A2 | BT BAESE SN “URIEHIIX U R R X 2 A B R ek b
NERES B W WEFERN AL R TR K3k (B B4R 2220 100 L /K 380D
KA I 7K 3%,

KA B K I A B, AR A BEZD T-7800 km?2, {H 2 AL E i i . PR i 3 o T AR 1)
IKIBJE T, RO AN X 35 1 90% 7 24 7K 1 T M R A T 100K o ANFF & bR vHE ) 5 U5 7E
AR S Y2 Y B
K& AR A [ 3 Ao 8 e

HAIE7 800 km? 1 R T FR P et M [X A0 S5V 22 /NI VA B TR At X 485 N 4 6 B0 1) o SRS
HXAL. X N b X A B A B 50% 7K, 90% ) = i 7E P2 7K T 100 mEA R »

J& T AL KIAR A Bl 7K S AN R B AT s, ARAE S 2 s 2. Bk, EPre
BRELHEE R (BR) $EiF 18 B I X AT LI A N, IR R 282 UL B
FEl R AR S X st AT 0l . A B, ARG BRI LU 423 09 A2y

FEE B T] 22 )45 e R ) — Bk, @ B0k S R 3 T [ B ol B 5 A 1 7 3 14
(IDWM) , XA B S R ft, W U RIS NI R i81T .

TR A gt A ARG AR AN AE SRS 2.1 R R Y zi, RS A FER zi BOAS R EUE AT BLTHE
Cim A dim, 225 A A= FEAH L FR) 1) T A B8 o TR A
D2 KRREIFRAH
THR A NGB0 B AT A S
1 =1—exp(—0.000412d*) (D.2.1)
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RS M, SRR IS R N R I E R R Y

“dy, 0.2

) EE R 122 PR (A < 1.
RS H R

10(—0.935 +0.0176| ¢pp |) 10g iy for ‘ o | < 70°
Mg =
1003109 for | o | > 70°
ANFI UL 36 B p NI Bo (%), B4 1 RO B R AR N
BO _ 10—0.015‘ ®mn ‘ +1.67“1 ™ % for | O | <70°
417“1 Hyg % fOI’ | (Pmn | > 700

D3  AHUAZRENL K137 B 5E i Fe
FSHAFZWH UMD A FZIE -
g, = 01d,
g, = 0.1d,
RERAS T A 3R B 1) 2 18] 5 37 By B oAH SR R FE T 540 R
FSHAFZWH UMD A FZIE -
0, =0,-0, mrad
0,=6,-9, mrad
T HURERCHL 37 T B AT AR AL AR L R A% 32

A, = 20log[t +0.3610, (fd, }'? |+ 0.2640, 2 dB 0st > 0
A;=0 dB HARAE L

A, = 20log[1+0.3614, (fd, }'*|+0.2640, £ dB Bsr > 0
A, =0 dB FoA 1550

D4  #FHLKfLSBERME
AR — AN i £ ) — 2 J7 [ L SRR PR A

det = #E RHLI RS km
der = 5 IR BE km

(D.2.2)

(D.2.3)

(D.2.4)

(D.3.1a)
(D.3.1b)

(D.3.23)
(D.3.2b)

(D.3.3a)
(D.3.3b)

(D.3.43)

(D.3.4b)

(D.4.1a)
(D.4.1b)
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39

Xt ERD.AT H S Hdm M dim T 5, 4 RISRIAE IDWM L i Bl (0 55— A 2 R 2R
B o R T AR 4 A AES 2.1 R R zi, ARV AN A R zi BROCA [5) 08 P 7T DA S8 i A1

dim, A2E R AELEAR R AT R B AL &

KRG LA = 131 T 1% AR S RHE D 9 Al Aer, B T LR G BLAE, B3k

PN ZHHIME NO:
A, =-3exp(-0.25d2 JL+ tanh {0.07(50 - h,,)}] dB
47 (> 0.75)F(det < di) F1(det < 5 km)
Ay =0 dB oAt A% 150
A, =-3exp(—0.25d2 J1+ tanh {0.07(50—h,, )}] dB
2 (@2 0.75)F1(der < dir) il (der < 5 km)
Ay =0 dB HAbiE oL

Horh o & Tl s A2 1 R, k4.
D5  AMNAEREDLH KBS LN

REGANAS TR I A% 3R AL A 2 18] B R 5 1R S AT T B0 R

A, =102.45+20log[f(d,, +d, )]+ A + A + A, + A, +A, dB
At E AR E 5015 1E PR A A S A% AR 2 1 1T 9] 7S ) S 0k -

A =(45.375-137.0f +9252)0 dB #f <05 GHz
A =0 dB ottt

HorhoJe i TP 1 R AT B 70 R E, - WAR4.

D6 ESMABEEMHRPTEFE
TEA TR AL TR ML G 10 R 0k -

74 =5-10°a, f 13 dB/mrad
HRIAURIEE O A0 £ P 1 5 .
Ot =Min (6, Gyr ) mrad
Oar =Min (6, 9yr ) mrad
AR L AR AR B
0, = %Jr 0, +0, mrad
55 M ERAR O AL -
A =749, dB 0a>0

Agg =0 dB 43 0]

(D.4.23)
(D.4.2b)

(D.4.3a)
(D.4.3b)

(D.5.1)

(D.5.2a)

(D.5.2b)

(D.6.1)

(D.6.2a)
(D.6.2b)

(D.6.3)

(D.6.4a)
(D.6.4b)
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D.7  SEEEAIN A A R
ANHE T A FRATL 1) F4 5 8 E R T S ] ) B 3 R 1) 7 4 B S
T P B M T K R R %

dar = min (d _d|t —d|r,40) km
M T A R A2
g = exp| —4.6x107° (hy, —10)(43+ 6, ) | hm > 10 m
ug =1 A5t

AT US4

a=-0.6-35-10"d%
Ho<-34, Wa=-34
S SYIREE ¢

a

_ 500d?
Uy = Z
Ae (\/ htea+ hrea)

Fruz>1, Brpe=1

AR U A48 R 7 (18 B T 7 3 B R 3 B B T S A3 R TN 28 ) R 2
Bauet = BoMoMs %

5 ] B O (R 40 AR LR R FE 4

1.076exp{—10‘6d“3 [9.51—4.8|og By +0.198(I0g B )2] }

r
(2.0058- log B4, )
I TRIAH 5C A4 -
" 50
Aat:—12+(1.2+0.0037d)log( P j+12[ P j += dB
duct Bduct q

D8  feRENMEAILRMFE
ANFRI A4 T Y B AR A A HR A -

Lha =Aac + Aad + At dB

(D.7.1)

(D.7.2a)

(D.7.2b)

(D.7.3)

(D.7.4)

(D.7.5)

(D.7.6)

(D.7.7)

(D.8.1)
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B SRE

El 355

BN R B ANE T AT E S T BB R U AR Les i TV, %
TR T 3R A3 I S
E2 SEKSE

FAE. 1HiR 1A FH et iy A AR, DA K %A b 0 I ) A9 TR PR L 28 2 R 22 26 T e
Meee, JICHE “TropoClim.txt” o SO REHGEREZ0E6, HBH1E6x N T KE1F
gty . BRI T BERFAR AL BRI RE 1 IF A X

KIE.1
A
A
100° Llj o 509 4 i 200 £
= g - EJ:: . o
e eSSt e SR =T L Pl L
. == T == roy
=0} 5 = o
. 238
Lo
] : . o
309 A - - i ; "
™ B
o s R "
!l:!q e r/ 1°
§_, 4 S = b |
= e [T r
- ' *
o N N# 3 = 1] ﬂ’ 10°
= — R e U )
-
o
40 a0°
. ! P
50¢
!‘Q F=3
o *:5{# L~ |ttt "
== |
. [ . [ L e .
R
] .
JFEEI” 160° 140° 120 100° a0° 60° 40° 0° ® E e 400 ;i 80° 100° 120° 140° 160° WEER?
Longitude
\ 1 2 \ 5 6 |
P.2040-E1-01

Bz T LRI AR AR, 75 20 ARSI A B . 4 Rty v
A S AT UAR B2 ) Ao B AE Rl DR B sty b B0 R A 2 A LA AL FS) /)N B
Bl . AR LR AUy A — RO AERS b, R E SO B SUB . an SR
AR — iR A, W e T RE iR RSAE.

MERE. 1 70 3 3RAF ST B SRR S G S M Ay

REIM&R)G AT Vb5 R SRE3 T 25 Yoo M A N E R
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KE.L
[EMRREHNSH
S5 1 2 3 4 5 6 EEERRA
M (dB) 129.60 | 119.73 | 109.30 | 12850 | 119.73 | 123.20 116.00
y (km™) 0.33 0.27 0.32 0.27 0.27 0.27 0.27
Yoo €q (E.8) (E.6) (E9) | (E10) | (E.6) (E.6) (E.7)
E3 XREERMEMBFENITE
AU A
6=1000 6, +6, +6, mrad (E.1)
HAH AR =05 HIERAT .
UG S PR ke T 3 11 v P A
Ly =20log(5+yH)+4.34yh,,, dB (E.2)
7N q:l:
H =0.25-10"6d km (E.3)
hyop =0.125-10° 6%, km (E.4)
d*ﬂaejﬁ'ﬁ@o
R HIERA RO AR T L HUN B S AR S, A R A
ds =0.0010a, km (E.5)
f# FHRE.1AZ(E.6) £ (E.10) kil H Yoo (dB):
Y, =—2.2—[8.1-0.23min (f 4)jexp (~0.137h,,,,) (E.6)
Hrphfil k4.
Yy = —95—3exp (—0137h,,,,) (E.7)
-8.2 d, <100
Y =11.006-10°d® —2.569-10°d2 +0.02242d_ —-10.2  100<d, <1000
-34 HoAt 1% 4L (ES)
—10.845 d, <100
Yo =1-4.5-107d3+4.45.10*d? —0.122d, — 2.645 100<d, <465 (E9)
-84 FoAth A% 150
~115 d, <100
Yy =4—8.519-10°d? +7.444.10°d2 —4.18-10*d, —12.1 100<d, <550 (E.10)
-4.0 Ho At 17 0



F.1

.

F.2
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THEE R L

0.63
C =126 —|og[100_p} p>50
50

0.63
C=41%}m{%} At

ZHY p AN IS pYoIs] [B] Y0 [ 2 T -
Y, =CYq dB
OfH PR €76 > 10°°,
THE SR R AR A
Lyt = max[L0log(d )+ 30log(6)+ Ly, 20log(d)+0.5730+ 20] dB
Ltreq = 25l0g(f ) 2.5[log (0.51 ) dB
TR BN TR S IR T -
Leoup = 0.07exp[0.055(G; +G; )] dB
AN 1 p O PR A T 0 [ PR 0 97 2 R A A A«
Lps =M + Lireq + Laist + Leoup = Yp dB
JBE G0 R B AR R UM ARG A, PRAELes )9
Los = Lt dB
o B b s ) S A AR B Lors IR 4

PSR F
SRR R TR,
518

43

(E.11a)

(E.11b)

(E.12)

(E.13)

(E.14)

(E.15)

(E.16)

(E.17)

AN T TS A RS T 2k AR R B AR S IR TS k. AR B
PN AT R 5 B N A AL I 2 %5

AT T B R K 2S5 psur g/mB. psurfE TT LA Msurfwy_50_fixed.txt#dis S 2

B S AT DAOTHSCH ROR U e AT K2R A A T K28 S A 1 3
IR -

SRR B A
ARG T SRR T AR TSRO
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EMME PSR AT SRR E/KESEE, TUS%E “surfwv_50 fixed.txt” HdE
'ﬁ: E"]%‘lqj E/‘](Pme%nq)mn’fﬁ

BB hsur = hmido 7E1Z 245 HH 1R] AR (1) HLTE 55 5 hia R TE R AHH
8 A (F.6.2) THE MY [ G RIS S /K& S A I B AR )k yw,  LAAB/KMA AT
B A (F.5. 1) THE A WA T /K 2SR B psurr,  LAGIM A LA
AR psur = psuref 2] psur o
o 8 F > 2 (F.6.2) 11 B0 SF T (19 A3 W 28 58 T 7K 28 A0 A8 1 2 AR 32 9ywr , LLdB/km Ay
Mo
THRK 2B B )=
h,, = 0.5(h +h,) masl| (F.2.1)

T I AR AR T A S RSP = PR DR 45 R
SEIE BT

h
Aosur 7odexp[ 5680()) dB (F223.)

Herbryo 72 DN SAURE NI T LA T, 2 k4.
PRI JC A 1 7K 280 A T k-

h
d ex rho
Avsur = 7w p[ 2000] dB (F.2.2b)
DA A58 PR 7K 258 S ) S 0k
h
d ex rho
Avrsar = Yur p( 2000] dB (F.2.2¢)

F.3 Nﬁ%ﬁiﬁa‘%ﬁﬁﬁ%ﬁi%&%ﬁ

AT T — A T2 MK S 8% B2 A0 55 248 5k [ S B (0 3 2 SR B A2 R S A IR A
AT E L.

MEHE S “surfwv 50 fixed.txt”, WIR 1T eeflonTa i, ERXMVALE, BRETL

AN IIER K ZES }__psur, ﬁﬂmg/m*g

i HFATT 7795, har = ha, Belev = Otpos, dov = diovs 13RI NS o R IR (1 7K 25
o BN RK S ATE AR, A h B —AEEAREREEE CK
1M Otpos ey H H K4 R EH B A F(F.8a) B (F.8c) 1 & I FH AR «

Ay = Ay dB (F.3.1a)
Antev = Aw dB (F.3.1b)
Avrtey = Aur dB (F.3.1c)

MBS A “surfwy_50 fixed.txt”, WIER1HF orefllomPigs i, fERIMLALE, B2
W26 T IR TH K285 m}_ppsur $1¢Eg/m3
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'TEH%F‘]-%EPE(]ﬁ?jE" hsur = hn, Oelev = erpos, dev = drevs ?%?U?'ﬂéﬁ%\ %Fﬁ}$i%qjﬂ’(]7j(7i
v A REEREE R K 78 ST PR SRS AR, e hn 2R B S A T AR AR e
CKD 1M Orpos Mdrey Y F 224 TR H 22 30(F.4.32) I (F.4.3¢) T 5 HIAH A -

Aorev =B dB (F.3.2a)
Arev = Ay dB (F.3.2b)
Avwrrev = Awr dB (F.3.2¢)

DN B ETH A/KZE S A AT R K 28 s O U e, LK e 38 1
XL B AR A SR Rk m] AR R A

Aos = Potew + Porey dB (F.3.3a)
Aus = Autey + Aurey dB (F.3.3b)
Awrs = Aurtey T Aurrew dB (F.3.3¢c)

F4  ZimERpX RO B AR R SR R

AT T AETC A N H WIS Z B AR SR R E T B . BN BT
M IAES TR KZERE Epsur (g/m3) « M E FEhsr (masl)  EEARAN M Oetev (mrad) . F
BB KT E D (km) Ak A5 78 PA_EF.395 Fh R AR RS F I — Fhidg & 10 —Fh iy
A -

Bt oy AR ORI BOKZE A A PR P A 7K 2R AP R R U 2 /3
%{EAO\ AW}FDAWI” ud8ﬁ$ﬁio

i I 2 2(F.6.2) TH BEAE T’ A5 o 11 T /K 28 0 AR 0 BRI {E yw,  AdB/km Iy B

i 8 2(F.5.1) THEA PR EE /K 28 R T B purr, PAGIM ™ BRA
ﬁ*ﬁﬁpsur = Psurrs ?gfiupsuro
i FH 22 2 (F.6.2) TH S50 A 9 P 558 o e 1 T 7K 28 07 2R B B AR 2 0 B ywr, - LLAB/km Iy 52

TSR ZZHIAR IR do A1 dw -
5

d, = (F.4.13)
0.65sin (0.0016¢,, ) + 0.35\/sin2(0.0019e,ev)+ 0.00304
2
dy = (F.4.1b)
0.65sin (0.0010,4je, ) + 0.35\/sin2(0.001ee|ev)+ 0.00122
THE SRR 283 H0A U 2 deo Fldew:
oy h
d,=d,|1-e % exp(—&j km (F.4.2a)
5000

dCV
_d1-e Jexp( h_j km (F.4.2b)
2000
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IS T AT R A R R 7K 78 A 1 2 /4K B B A S T DL N »

Ay =Yoleo km (F.4.3a)
Ay =VYudew km (F.4.3b)
Aur = Ywrlew km (F.4.3c)

HerpyoRon AU AR RO T T BAR S DR, 2 WaR4.

F5  TWHHRKESEE

KA T WK KEREE . Bl AR (F51) 4 T AT
H @J EI/J Psurr T'E :

Psyur + 0.4 + 0.0003 7y, heyr < 2600m
Psurr { Dour + 5€Xp ( hsur) oA

1800

F6 VA AFERE

AN E T AT ET B AR, EEXEARESR KT 54 GHzIN TR, 2 KK
ARZBIITU-R P.676 21 F5 .,

HH 4203 RS PR T T L AR S A -

7.2 0.62
- ; £2.10° dB/km F.6.1
Yo {f2+0.34 (54—f)“6+0.83} (F6.1)

HH 7K 7% 34 B AT T B AR S e, f2dB/km:

2
=10.046+0.0019p, + 39871 {1{ f ‘ZZJ ﬂ f2p..-10"  (F6.2)

f_/_\

(f-22.235)° +9.427° | | f+22
>N I:Fl:
1 =0.955+0.006 p,, (F.6.2a)
Psea = Psurexp (72) g/m?® (F.6.2b)
fRG
BN -EE R

AN A T AT EAEIE pYo it (8] A 13 T U -B 2 1 35 45 45 4% fan 403 € 2 0l ik
0.1%,1%,10% %u 50% BF B it 5 07 ¥ (4> il N FOEsO.1.txt . FOEsOl.txt . FoEs10.txt A/l
FOES50.txt) o 1% /5 vk E EH T I R4 E K AE LT, XA T EAEH TR E &
WA EHLIX, AT BT LoSIEAE . NvE R I TR 5 1 2= AR M B 5 7= A s 4 5 ok
£ BIAH B O o
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RS s & Br i, DY S i A R I RS R T DR e i A2
K, it EE T — BRI BRI O . T X AN TS SRAE X AN SRR 7 G5 R 45 S A

i

G.1 S HfoEs

20 HpYol¥a it a], ] LAk BT 3 A e T H P o5 PR TR) 4R, paflipe 2 R GL1.

#G.1
WEp A p 12k
pYo B [A] P1 P2
p< 1% 0.1% 1%

1% <p<10%

1%

10%

10% <p

10%

50%

i — ML E, BRI IR M fors 1 HE B H 3R A5 forst Al forse 88 1L pa 1 paYo FR S TH] o 11 55058 HY

PO 8] ) foe 41T -
log [p J
f f P,

foEs = foEsl +( oEs2 ~ 'oEst MHz (Gl)
Iog[ pz]
P,
G2  —BEHfEIEEA
ARG 1) THE B AR AR S fors,  LIMHZ A AL,
THE B B2 = P ke
r - 40 . 0_2( d j (10001‘} +exp(d —1660j G.2)
( d j ( d j 2600 f .. 280
1+ [+ ===
130 250
THE B AR AR K
I, = Z{aez +(ae +h,, )2 —2a,(a, + hes)cos(z(:l H | km (G.3)
Hrthes R REHEZEH SR, 4120 km,
23 (R FE T E R SR T B
Lpgs1 = Lo (1) (G.4)

Hrr, ELoso HA (A1) 5E Lo
N2 Bl — B A K- 2 2 B B4 AR A FE SRR N
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a, sin
&, =0.57 —arctan - Sin(a, ) - rad (G.5)
hy, +a,|1-cos(e )|
>N I:':l:
d
o =_-— d G5
1 22, ra (G.5a)
P 24 i 26 BT A A B2 AT AR R 9
61t,1r = 0.00191”- — Srl rad (G6)
FUARXS DL RT S 2 80 AR IR Y
vy, =3.651 \/1000f Ay {M} %8y, 20 (G.6a)
' " | cos(0.0014, ,)
= -3.651 \/1000f d,t,,{;%m} FoAth 15 (G.6b)
) t,r
PP 4 S 150 6 ) BT A 4534 TT AR 2R 9
Loy =J(vay) dB (G.7a)
Lpgr =J(var) dB (G.7b)

HARBIH AN (43) & X
T EHL B 2 1 — B AR A FE T LAR IR A
I-bEsl = Lbfsl +0+ I—plt + I—plr dB (G.8)

G.3  PABbHMERREA

i A X (G.1) T ATHE Y 3 2 — A AU 7 22 = B8 A2 K B foesanfil . I H., AT RAFH B
HEH R AR Ot B I 7y 2 — R 7 2 Z R A S %, fEARH.7)H, 25108
dpnt =0.25 d%ﬂdpnt =0.75d,

TH5 H Pk ) EE 2 2 AR
40 d V(1000 Y’ d — 3220
r, = y - +0.2(5200j ( L J +exp[ =60 j (G.9)

“(zeo)*(soojz

TS R AT AR A A

4a,

0.5
, =4{af +(a, +h, ) ~2a,(a, +h, )cos( d H km (G.10)

E HH 2 (AR v R B A TH SR H
Loss2 = Lysp(l2) (G.11)
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Horb R B Loso FH A F(41) 2 o
iy B P BRI FE K28 2 1 OB 2077 28 1 R R N

&,=0.57r— arctan{ a, sin (a ) } -a,
)

h,. +a,[1— cos(a,

S ’
2 4a, ré
P 2 S 1 2% B RTSS A B AT AR IR
821:,2!’ = 0.0019” —&ro rad

FCARXT RLFIAT S 2 H0m] AR

3.651 \/1000 f::)';yo[z(_)igj’f?t'zr)] if 8¢y >0
vauer = 1000 F dy r [1— COS(S 91 )]
_3'651\/ c0s(0.0010; ;) LIS
Birpocs: if=if (R a—4S)
PR 253 T £ TR AT S A0 FE T LA RN
Lp2t =J (VZt) dB
Loor = J(vyr) dB
Hrh It A 50(43)5E L.
X B -E H 2 R P A S PR T AR IR N
Loes2 = Lots2 + 12 + Lpat + Lpor dB
G4  FEERLHEGFE
BB -EF AL R A5 FE Lbe (dB) T LA R N
Ly Ly < Ly, —20
Le =9 Loesz Loez < Loes =20

~10log (10‘0-1%&1 110 % Hpes2 ) ol

49

rad (G.12)

(G.123)

(G.13)

(G.14a)

(G.14b)

(G.15a)
(G.15b)

(G.16)

(G.17a)
(G.17b)

(G.17¢)
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B S%H
KEBAETHE

H1 3F
AR AL T 24 DA S5 P 48 AN 42 AR I A SR 2k HL A2 E R AR E] SR TR S

REZ MNP EL BT R, XENMZEHHRDZ TREIRSHNME.
PFGHIBU-ER R 7R B AR ERIY 7> 22— AU 73 22 = i

L B AE XAEREA A SHN TR UGN A R WA TR LML . 1XR
KON E TR RS fs BX LEARBR ) BRI R A Bk i AR S W TRUE RIS, IRIERSSE
FOR T RESAUE X100 kmo X AT AEFE AL 6 HERA HLBE 7 (58 0Kt 28 i o B 46 21 EL A AR R R
A0 K H BN UTMT RIS P, A AT LA o S b RIS 6 R, O e o 22 FE M A3 ok
RGBS KL

FENEE T, SR B BB $E S o AT TR R T = 7 R B 10 SI Bt e 7 22
BT, IFRREE R AT

H2  BERKEMGAL

BEREBAAKE, d, (km)AlH#EERSG . Ea—MA A E, T EETER
b AL BRI AR KL

VL 2 V8T 2

An = Pre = Ppe J% (H.1)
THEEE I
r =5in (@, )Sin (¢, )+c0S(@y, ) oS (@y, )C0S(A, ) (H.2)
TR AR AR AR TP 1 2 A BRI o O P
¢y =arccos (r) (H.3)
THE KR B AR KR
dgc = Pyraq Re km (H.4)

o pdradr2 INE B @, RefERK2FHZ5H .
L EHAR A, AFA— ISR, deeRHE T S, R EE3.2775 .
T Ex iy 8
X, =sin (@, )—rsin (¢y) (H.5a)

yl =Cos (([)m)COS ((Prn)Sin (Alon) (H5b)
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TR SHHLEI BRSO K IR #6542 10 05 12 Brr, 1EARIIHLI R OBETERD #4217 1
NIEACZ A A . B TECR RN H R, Belf 22 3RBUR =M s U B N E S 3L
_ e # x| <107 Fy,| <107
~ larcan 2(y,, x,) HoAt A% 150
“arctan2” 1T A L R R RS 05 0cy) HE LR RN I AR B, 4R oufE IEFR I B
B, ff x 8y BEF, EARRRZE.

WR “arctan2” THREA T4, & n] DL A 2 x Ay A4 — AN ASEE I 90 B A 1) IE VT bR
RS

(H.6)

H3 B R

RIS TR LR A EAR SRR TR . ARSI HLE] HhA] R
RS {E dpne(in k), AEAS T A A A SCRS L E

T3 KRR B R P AR M BR AR X A -

Qo =0p /R, rad (H7)
FEAI (H )4 Hopn, AT AL,
THsE:
s =sin(¢y, )cos((plom)+cos(cptn )sin ((ppm )cos(BtZr) (H.8)
A LA N
P pnin = Arcsin(s) (H.9)
THE X 2
X, =€0S( @ ) 5 5IN (yy) (H.10a)
Y, =00s(¢y, )sin(¢,,)sin(B, ) (H.10b)

RS RE e, HTEFRRFEE, RIFERDU=MARBNRNESES

B, #ilX,| <107 Fllly,| <10°°

Pprie =1 | ZL\ i (H.11)
pretarctan2(y,, x,)  HAdfE N

AT B, i % pnee £E 1 1360° V5 FH . arctan2 3 A% (14 52 BILCKE 3R 0] 48 ¥ ) 76 -180°

%180°,



52 ITU-R P.2001-4 i+
id
ERS R RN AR

1.1 55

AP 8 SL—NIEARIE R, AT DA SR S —AME FRAIL I i i 45 7 (H g ) 3 TR BEA
A (Q) MINEERY BRI DA R BRI & LB LR, TS 32 AR I (1 A 8]
B, g. BAEIQ(A)Z— N R R AL

WRPM?F%?*H‘EZKLEXT?qupE’JQ EERTIEA. SR, il e W 2 AR K 1 TR Sk 1
A EEARB A RENg. Kk, FTEONIXEFRR, Bphl s &X A TR, HR 3
AR A 00 R AL

WIEE, BAAMA T EMER LEEAE R, %A FIEREA TR (A > 0) Ay iR
(A < O)H P I

1.2 BERFE

AKATE LT —AREL Aier(q), 25 H T H T8 8 B AR TR DLAHE IS g [R]1& B = k. 7F
ﬁ?ﬂ/l\iﬂﬂi, ?ﬂji}?ﬂa}zﬁ#/l\lzliﬁQiter(A)o Qiter(A)ZELliAiter(Q)j'g %&E’]4§T§$ﬁ%u B/J %Ei*u/\?ﬁ
%o Qiter(A) & FEAE IESCH B IEARAS B A ZER R T -

Qiter(A) A TR, FULSVER, Anigh B KT Alows 15 ghigh 2> T Qlow. o

EREFE NI B, BRI P =ZROKF, X2 AaRT A, SR NET
PIEEvR Rl Hok, (A Zatwi R i %, B2 E o e [a) N 45t B FR B 23 L
[FARL
TRl REMERLE

SEIG R IV AE Ainit 1] DL B ORATATHER B . M — SR WK T, HHAmS A
o SR, ARIMAEIEAIT R, fa] BT Ainic 910 dBEE & 3H R4

WE I m I R AR AR 2R PR AR A ZE ok K KN A6 A

Ahlgh Amn dB (ll)
Ao = % dB (1.2)
Astep = Anit dB (1.3)
WAL E 70 BUB [A) 22 8 Anigh £ Alow A8 I 2
Ghigh = Qter (rign) dB (1.42)

Qiow = Qiter (Aiow) dB (I -4b)
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L AR LE K
70 < Qhigh, JEZEUWIT:
A B Atow = Anigh;
HHTh 5 glow = highs
G 13§Astep =2 X Astep;
T 5L Anigh = Anigh + Asteps
FI 22 20(1.40) FE3HT 4 55 Ophighs
MIX BIFIRIERE,  HH T 648 RIE I TG
Q> Qows TSR
Tt 5 Anigh = Alows
1 ghigh = Qlows
HHT 15%Astep = 2 X Astep;
T B Alow = Alow — Asteps
I 23 2 (1.4b) H H7 45 5 ows
MIX BIFIEIEIA, BB R ZRIE A RE E .
N, 2 q > ghigh Mg < qow, A B IIRIAT . S W HIHE 2R I0 PR A & ZE TR
A %;%ﬁiﬁﬁﬂ%%ﬁﬁ, ANE Qow N anigh ML,  JEFKG 2 1T 100EAVE, THES EFTA
BT,

B2 eIk

8 Ay
Ary =0.5(Aoy + Arigh) dB (1.5)
R AT
LT 4 EO S ) 20 Ay A3
Gy = Quer (Ary) % (1.6)

Fry <Q, FFHHE Anigh = Atryo
0, EHAHE Aow = Atryo
FIH AR (15), EHAAEE Awyo
MIX B0 — i R AR R ERS . i R IE R A AR B niter D2 T 1T B BRI B
Aiter(Q) FITERAYE . N T 319G H Aace EHERA I EIUE, 2 niec A — /N EEEAE, X AME
TR T BE ST 332109 Ay / Ag) o Aace = 0.01dBZ R M. — ElniertAR5EHL, 4kEE R
R
R I QoIS [A] ) IR 20K «
Qtry =Qiter(Atfy) % (.7
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[(ipz ]
B AR AN S

J.1 55

AMAEA AT AR I ARARIL A G50, I AR an (] R T AR 45 5 (1 5 0 I R =
RS T AR (1 E

AR TR S — BB TR AR B AL AL R 77 . AT AT
G BT WREEU . BUN-E. ORI, R 2. RE. BT e S L
SRR LB B R AE, 2o Zami 7 e BRI b, Tod iL R0 2 it
RAFIIE PUFPAN[R] (I AR AT BB 20 (K. J5 = M7 2K S TovE 3 ik AR 56 o 31 4 USeo 4%
gz, M THIET S, J5HE 2T INLERTF 1 IR A 135N T o

W T AR T AL R I I (8] R Seih . BORL, DM AS Sk IR AN KBl A
A L O A2 R AL . BRI LA O TR AURZ R AR S AR AR 18] 22 6] 1)
FReF o TRAULRAT I AL I ) A R AR B R 1 5 > R Z T A IR AR . N T
Ao, AT EARN A — BUE R TR G AR R Uy R B A

J2  HEETERE

FIRI2LH0R TR ARBURA S o PR o i 0B LE T RERIAUSE PR A IR A R/
MRG0 17 A B SRR 00 B . I, TR R B AR B4 A DD
(ICDF) . S F HEA 54 M) (6 R (4 L LIV 60 27 5 $p 49— A Dh . EHTTLIRE R (0 LA
ISR MF R C AR, B RRHE AR, W RREXE, ‘S
AR RARRALA LR, BRR AR A RORA T T, TR — 5 B A

KT TR SR04 T LS AR5 . (U T A £ A A 5
By L2 R 50 DU A PR

ERTHIA I, L AR VUM I 1) £ i 1) 2% S 0 4% S A 20 o [ — e (1) 3 AL S i fE . A
AR FEDRA ST S AL = AR 1 H B2 T 0k . AT R L(p) 3 A(p) R/~ TE p% I TR N
(IICDF{E . B[S 4%inl. in2floutf] T'ICDF, J5%%scalf TArEHiN .

LG S MR ANICDE (A “C” &IFFF) fER IR 0% p B3N g & sl 21+
] LR o X 2D B R BRI AR AR (R 25 5 5 AN e I PR T A (0 A B i e R R
(1, B — TR A B A G BRE A 5 B ER 2 T A DR ) SR 8

Low:(P) = —10log (L0 04(P) 1 10-03na(P)) dB (3.1a)

Lout(p): Linl(p)+'01n2(p) dB (J.1b)

45— DICDFAH EE (—A4> “S” &IFFF) , in—/ gk g g al{e,  toe i
1. ICDFRYHE{E 2 ICDF AN “Hee 2" e/ A Bl

Lout(p): Linl(p)+Aﬁn2 dB (.2)



ITU-R P.2001-4 &iX$ 55

ATCAA “ B oy bRy “C” M “S” AR, AR b )% AR 1) p%e i R4
AR THANERIp%, JF HA TR E 582 M 70 B ek £

MHHEHAEEEEEAHIE (—A “E” &5 BAREAMEE, HEa] IEMS Bk,

P4 N ICDF R[] 43 B v LR EAT T S FE B R ok
pout(A) = pinl(A) + pinZ(A) dB (J-3)

XA R AN BRI R R AT F R B M A R A . XA TTEE T DL R RS
MEE KGOS -

—ME R TTREE, DA KRIICDRHEZ S (—A “U” GIEFP) 2 MMER . SEhr
b, WEMBBEAABEE TS, WRFERIERIEHAOHE . HYWRPMALA! FAE 5 R R Ig B
I, WRPMA Y S5 14 72 Su v G v A Y AR A i B 7 X AE2E5. 3 ik

Hi, MRS, WRPMBLALR 5 FHAETHRE E AR N SR RIs b . 7R FR 5 L
T, AR RS SV AR TR A AR R ) B A AT SRR P N TR) T A . XA SR B
SRR IE S, B RN A AL AR R ) SRR, FFAE p% S (Al A A (BFE 2D
BEEBtth. —A “IBE” MIhaen] H TIH R A AL, H 0T DR & 2 AR e .
TIRHIEANTTIEAE S 2 A A -

Loui(p) =5 log(10702m(P) 107021 (®) ) dB (3.4)

RERANFIER ELEMAKQ210) 00, JFHEATFE “R2ln” mHaEA, H
& “U” M UC” MAHEGGITHEKRH AR . XBRRFFEEN R, 2153 H5 5L
B, DAN FEUE 7k 545 B LT 5 i 0 A~ X (0.4) E 2 I G465 R

ERERERNA, R TR PR IRFEIEE K, AX0.1M04) T fExEe]—
ANEE TR BUE B R AT e = S SO R B IR RO F . XA G i X SR AE S5 R R
PR A S RIA . XL R BT 5 32 AL AR ) R A AL A5 R I 1 I 1 HeA 2
NRIVER It



56

ITU-R P.2001-4 &3

EJ.2.1
GETHER

=i || 2w %ﬂwaﬁ@

T C S

KAWS
MW+
=R
X2 B \U/
U E

P.2040-J2-01




	ITU-R P.2001-4 建议书(09/2021)一种30 MHz至50 GHz频率范围广泛通用的地面传播模型
	前言
	知识产权政策（IPR）
	范围
	附件  广泛传播模型  计算方法的描述
	1 引言
	1.1 适用范围
	1.2 相互作用和终端的指配
	1.3 迭代
	1.4 本建议书的结构
	1.5 描述类型

	2 输入
	2.1 地形剖面
	2.2 其他输入
	2.3 常量
	2.4 整体数字产品

	3 初步计算
	3.1 有限的时间百分比
	3.2 路径长度、中间点以及海上部分
	3.3 天线高度和路径仰角
	3.4 气候参数
	3.4.1 最低1 千米时的折射率
	3.4.2 最低65米时的折射率
	3.4.3 降水参数

	3.5 有效地球半径几何学
	3.6 波长
	3.7 路径分类和终端水平参数
	情况1：路径是LoS
	情况2：路径是NLoS
	继续描述两种情况

	3.8 有效高度和路径粗糙参数
	3.9 对流层散射路径分段
	3.10 表面路径的气态吸收
	3.11 自由空间基本传输损耗
	3.12 刃型衍射损耗

	4 获得重要子模型的预测
	4.1 子模型1：近地球表面的普通传播
	4.2 子模型2：不规则传播
	4.3 子模型3：对流层散射传播
	4.4 子模型4：散射-E

	5 结合子模型结果
	5.1 结合子模型1和2
	5.2 结合子模型1+2、3以及4
	5.3 结合蒙特卡洛模拟的子模型

	附录A  衍射损耗
	A.1 引言
	A.2 地球球形表面的衍射损耗
	A.3 地球球形表面衍射损耗的首项
	计算的开始阶段要执行两次

	A.4 实际剖面的布灵顿衍射损耗
	实例1：在 p%范围内视距传输路径的有效地球曲线
	实例2：在 p%范围内非视距传输路径的有效地球曲线

	A.5 在概念平滑剖面上的布林顿损耗
	实例1. 在p%范围内视距传输路径的有效地球半径
	实例2. 在 p%范围内非视距传输路径的有效地球曲线


	附录B  晴空的增益和衰落
	B.1 引言
	B.2 多路径活动特征
	对于视距传输路径：
	对于非视距传输路径：

	B.3 计算概念性零衰落年度百分比时间特性
	B.4 在表面路径传输时晴空衰落时间百分比值溢出
	B.5 在电离层传播路径上晴空衰落时间百分比值溢出

	附录C  雨天衰落
	C.1 引言
	C.2 初步计算
	C.3 雨天衰落溢出时间百分比
	C.4 溶解层模式
	C.5 路径平均倍增系数
	对每一个分层单元指数计算的开始：
	对每个分层单元指数计算的结束：


	附录D  不规则/层反射模型
	D.1 电波气候带占据主要路径的特性
	大型内陆水域
	大面积内陆湖和湿地

	D.2 大气波导点入射
	D.3 不规则传播机制的场所屏蔽损耗
	D.4 海平面上的传导耦合校准
	D.5 不规则传播机制的耦合损耗总和
	D.6 与角距相关的损耗
	D.7 与距离和时间相关的损耗
	D.8 传导适应的基本传输损耗

	附录E  对流层散射
	E.1 引言
	E.2 气候的分类
	E.3 对流层基础传输损耗的计算

	附录F  气体吸收造成的衰减
	F.1 引言
	F.2 气体吸收表面路径
	F.3 对流层散射路径的气体吸收衰减
	F.4 终端/共量的对流层散射路径的气体吸收衰减
	F.5 雨中的水蒸气密度
	F.6 海平面具体衰减值

	附录G  散射-E层的传播模型
	G.1 导出foEs
	G.2 一跳的传播模型
	G.3 两跳的传播模型
	G.4 基本传播损耗

	附录H  大圆路径计算
	H.1 引言
	H.2 路径的长度和方位
	H.3 路径中间点的计算

	附录I  迭代过程的累积分布逆函数
	I.1 引言
	I.2 迭代方法
	步骤1：设置搜索范围
	步骤1：初始搜索范围迭代：
	步骤2：二进制搜索


	附录J  在广泛传播模型的结构
	J.1 引言
	J.2 结合子模型


