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FAERUAH BT, H50%Z100%6 F P &N 845 58
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H AE B 3% P E AT B R34S 5 T ALY Al EE R AL AT 5 . eI E L%
AR A EAT AL B B G A BB IRy

XTHCBRIN N IR BN 101 Bl B2 UL, log(x) = logio(x) . 1 I H SR X H R = N
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G, G, (dBi) | B ERE #AR T LA 75 170 A SANBR A2 15 0 T HA R 2 T AN iK1 R g
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GO A A 2 IEARATIET
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#23.1
wE
iR BE iR
¢ (m/s) 2,998 x 10° | AL4&
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17 le BF L %—5| I B 5%

(°ND B (°E) (B
DN Median.txt §3.4.1 P.2001 90 1.5 121 0 1.5 241
DN_SupSlope.txt §3.4.1 P.2001 90 1.5 121 0 1.5 241
DN_SubSlope.txt §3.4.1 P.2001 90 1.5 121 0 1.5 241
dndz O1.txt §3.4.2 | P.453-10 90 1.5 121 0 1.5 241
Esarain Pr6_vS5.txt §C.2 P.837-5 90 1.125 161 0 1.125 321
Esarain Mt_v5.txt §C.2 P.837-5 90 1.125 161 0 1.125 321
Esarain Beta v5.txt | §C.2 P.837-5 90 1.125 161 0 1.125 321
hO.txt §C.2 P.839-4 90 1.5 121 0 1.5 241
Surfiwy 50 fixedtxt? | [t P.836-4 90 1.5 121 0 1.5 241

(corrected)

FoEs50.txt %G P.2001 90 1.5 121 0 1.5 241
FoEs10.txt =G P.2001 90 1.5 121 0 1.5 241
FoEsO1.txt bt %G P.2001 90 1.5 121 0 1.5 241
FoEs0.1.txt %G P.2001 90 1.5 121 0 1.5 241
TropoClim.txt §E.2 P.2001 89.75 0.5 360 | -179.75| 0.5 720

D “surfwy 50 fixed.txt” &M “surfwv 50.txt” 5ITU-R P.836-42 13 FAHSE & 1IE A .

“surfwv_50.txt” LLEAI T

O T —F. CABRE NS N 25 7 X R T-360° 2 2 — 21, 1X— riCAE
“surfwv_50 fixed.txt” F1FENEIE.

RIS T HHE “surfwy_lattxt” A “surfwv lon.txt” S,

CH AT NI
“H—F” EAE—IINARE. BIF 5585 (360°=0°) AR, FITFFIAHHI.
“TRIBE” 44 AT /812 0 0 26 1 FE R

WIITU-R P.11442 3 HFrik, BRSCHE “TropoClim.txt” 4b, g FH PUAN B i RS 55
R I XN (B SRS R e 46 /& FE I S U

TropoClim.txt &% B X bRiR AT, MABELSN AR L E. B, NIERE SR/ RTE
SHUE, ARSI, 10K ST A S . AN S, 1B
AFAEARNS T H AR SO G R W, b) e —FIRMEFFIEX S — 2 &, Fik, #4710
25 BEJ [H N89.75°N£289.75°S,  H- A& BEVE [l N179.75°W A 179.75°E .

FH SO 2 7E 46 S04 R-REC-P.2001-1-201309-1! ZIP-E 7,

a) W%
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PR/ IR T AR Z SRR . XS ARSI A

C
FESH
75 = ik
a, (km) §3.5 | FRAHERBIREAR
Agsur §3.10 | FRAERAT RSB I8 LL A A T B 0 I B ) A 3 3
Ayvrsurwsur (AB/km)
a, (km) §3.5 | M M polfFia ZuhER 2, HREASANLR.
¢, (km™) §3.5 gﬁﬂﬁ%%oﬁﬁ%ﬁﬁ,@Hf@ﬁ$wﬂ%%$ﬁﬁ
d (km) §3.2 | BRI KEE
dyyyr (k) §3.7 | KumBKFREE, LRI E i K 7] BRI
dicy,rev (k) §3.9 | L BN BN B8 EE B
hey (masl)"” §3.9 | SoFIALRE HICH I8
By, 1o (masl)) §33 | &, HAKHIRG
By (m) §3.8 | BRASHIRE S5
Pie, re () §3.8 | m TG AR B A RO BRI
Piep, rep (M) § 3.8 | &L T T P ey TR R I A ORI HL. L
his, s (masl)” §33 | E TP IR R RS L B
i 1r §3.7 | REHL. B Hb~F 22 3 T 4 2
Ly, (dB) §3.11 | BRARACREANAZR 1Y) B HH 2 [A) S A AL A 4 46
Ly (dB) §4.1 | 5B KR EALRIFE. 75 WS MPEKE% .
Ly (dB) §42 | 5 BB EEAERBFE, FHEARHE
Ly (dB) §43 | 5 BIABAHC R EEAME P FE, KRR BUR A& T A PR K = T
Lyns (dB) §44 | 5B R EEAME PiRE, 7 E-EfAA
L;(dB) §4.1 | TS AE A tHpY%oltt 7]
Natimso (N-units) | §3.4.1 | fg {K 1 km K X)Z 0 P4 R A, HE LFET
ITU-R P.452H#lE AN, (H2RF T .
Natinp (N-units) | §3.4.1 | K ZHAKT k&b -3 56 2 00 B HH AE-~F$30p% . 85 A2 171
fH, {Hn]ReREFEIER
Naesny (N-units) | §3.4.2 | K525 AK65 mAk 1375 256 B HE HH 4F-~F$5p%
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#3.1 ()
p (%) §3.1 | TR IR AL H i FE AR PR E 5 H0.00001% < p < 99.99999% (1)
R E I
q (%) § 3.1 | TR AAL R B I H 40, BL100 - pZa ih
€, (mrad) §33 | BRARANA A
A (m) §3.6 | K
Oeve, e (degrees) §3.9 | MRERS HEN AL
Oreve, e (degrees) | §3.9 | J AL BN JZ BN H A R BR A2 50 BOh s A 4 R
Oreve, ren (degrees) | § 3.9 | FECHL BN I8 2 BUH 6 (H W B A2 40 B IR 26
Ome, mn (degrees) §3.2 | B SIS S R
0. (rad) §3.5 | Xt HERER T PO d km fF) f FE
6, » (mrad) §3.7 | MR SFHLENSL AR XS T 24 H 7K B 7K S0 £
Oupos, pos (mrad) | § 3.7 | FEXS T UMUK RIKEAD A, BRERIES CRANFED
Yo (dB/km) § 310 | SA0E ST TR 7 5 3
® §32 | il LA HIE Sy
W masl: WP S EKREL

31 ARAIEEE S

TR PR E R T 40, 2210 T, FBFIE0%H]100%48 k. 4tk
IFIE]FH T 5 R 1152 B8 7E0.00001% %1199.99999% 5, FEl{E I -

H o7 LU A R AR i i A B A
= 0.00001 0T, 0 3.1.1
per o8] A

43 PeB (A A AL S A FE A
¢=100—p % (3.1.2)

32 BEKE. bEAULE EES
PEAR K S Y M T T PN ) B BE B, SR 38R, SR km, 7§ 2. 1R . (T4 0E B
—/NE RIS
d=d, km (3.2.1)
MRS HLFNBR L I 28 46 B SR R AR R S R L Qe M Qs WOFR2.2.1FT7R, TEESR

HA i KRB A2 7%, A RME3D)FEdy =0.5d. WLLFATER, iz 8 HEIANSR
S5
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BB EEARIER 2 0. IXAS 73 B0a) A B I AL T A (IDWMD FRRAS
HHAES 2.1 IR, ARYEHT DA AIZRD. 1 AR IR X I8, ATz A R i, M
AR E 1 A DX S8 P A X R R s i

33  R&mEMEEMA

AR 2 1 25 1 R 0 1 ) B8 — AN e i — AN BT v DA K e T B T RO BN R, SRS
RSB LRI BSR4 et 2

by =hy +hyg masl (3.3.1a)
hy =h, +h,., masl (3.3.1b)
Tt 7 B e EBE AR B R AR v
hy,; = max(hyg, b)) masl (3.3.2a)
Iy, = min(,g, A, ) masl (3.3.2b)

b = hy T, BRI AR R 2 i B W] LAAH A
R T S AR AN A AR

g =P mrad (3.3.3)

34  HKRESH

PAN S0 T RRUEE T T DU A X G B 2 i B AN fTHG, S EOR R IE T
HEpIRBAET . A, £ NHNBVEHTIE . 2R HEE RN Z . 4E8E
FEFIZH R, 5 —ATHEAET90° N, fFEFTH IN0° EZ 360° E5C ) — B4 H{H, HE0iEIE
SARLEALR AT Do LR RIATLE SR RS 1 R T, ELBIBE RN . FIRA AN A ) R 8]
PR, (BRI DA G0N #TE 0 AR A K B R 4 I e B A R O M AR . I
HANERAE X T R BN SR,

341 BIKLkmE MR

SN akmso M Navmp T ITHER AL, ANARAL, WK R s T BRI km, 7
AN P TR 50% Allp% . JBIEAT ROt ER AR B R MBS, AETHSEATH N AR
L. ATLAEE R B AR k22 (8] P 237 S R R

NatimsoBUE E2T-AN, FEITU-R P.452FIITU-R P.I812& W HH#HiE, HEFSHX. AN
FEATAT AR A WA, T AN g1 omso CEATART B 46 2 F1 48

Nty VT CRIEE B E, BT EMpHE. R FERE-157 N-807, HERE R
EaTI155 .

PRS0 B 284 K F U EE AR & BRI B8, Nyss» F THE S 2 AR TR A8, 1F
PLR§ 3.420 45K,



10 ITU-R P.2001-1 i+

] PL7E LA “DN_Median.txt” « “DN_SubSlope.txt” 1 “DN_SupSlope.txt” H 3k 15
Nationso M Nt jomp.

132 Natmso W1 T =
Natimso ==San N-FLf7 (3.4.1.1)
HApS/E7E “DN_Median.txt” F A2 H 2L Ome, O 1T E -
15 B N1 W T 2
Notimp = Natimso + Savsup 102(0.02p)  N-units  p <50 (3.4.1.2a)
Ntk = Natmso = Sansup108(0.02g)  N-units  p =50 (3.4.1.2b)
Hrr:

Sanvsyp  FEMICHE “DN_SupSlope.txt” 132 H (1542 H ffEH
Sansus A= MICHE “DN_SubSlope.txt” 52 H 42 7 A
342  BfKk65 mAfHIHT R

Z BN assm REAE T AR65 MK SANER H 45T 2 1% BT 36 B . S5ITU-R P.530 50
(1B HdN,—FF: .

M “dndz_01.txt” 152 IER AL T A Nassmr o ZICAF B R TAIEE N 15
343 [EKSH

VAT RN e T 1R 5 75 2T BA T § 4.1 R A B AR AT T B, DARAELLR § 4.3
SXof It JE A AR o R S iy 2R (A B AR BOR T B . IXFERIMAE SR, WP sRCEEC.2
Befnid, = AN/ [R) i R A B SR Y B R AU S AT ok B B8 SCf

BSRAIE NS 4.1 F1 4345 H . ESC2BE T WA T8 BB 0 B2 1t
R . SBC2B AN ZIBUE IS5 T DL N AR [E A2 3R 2 B 2 s AR F] . fE2RC.2
B4t AR .

35  BRHEREZ LA

R ERTT R A2

157R,

a,=—"— km (3.5.1)
1574 N 41ims0
A R ER
157+ N
¢, =———" km™ (3.5.2)
157 R,
S e JlH R IEA, EW]Ree T s,
HERA RCEAREIEp% I A, A RAEA AN TERR -
apzl— km ifc,>107° (3.5.3a)
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a,=10° km  JLfb (3.5.3b)
FEAR K R IR AR R AR B 0o d ke S R 7] £«
-4 rad (3.5.4)
ae
36 WK
B HIT
1:10;6 m (3.6.1)

37  BRESENLEKFSH

Syt 00 A RN BE B RSP I T I R A R AT . RIRE TS U B AR R LB (LoS) it 2 3
MLEE(NLoS).

52 v 8] 0 T A AR T RS L AR KT 2 1 e v 0 A4 -

h—h, 500d.
6, =ma>{ i j mrad 3.7.1)

d. a

1 e

HpMa A (2.1a) f1 (2.1b) W, HIEFEEGHKIEMN2En - 1,
THRBERNLR A SR T R AL, R N LoSHEAE:

h,—h, 500d
O = d a

BULE A2 REIX A L o
oLl #%42%LoS

RO < Oyr MEEATFELOS o 31 F I F1) T A (00 MR 2 P 25 S B R M e T A S 8y, B
6 2 I IR KT A AR L

TSI i T 5 2 2001 8] 3 T A

~ 500d,ld—d,) hld—d)+h d ] [ 0.002d
Viax = max{l:hi + a - d ) di (d —dl-) (373)

e

mrad (3.7.2)

HorpHI T EEuE A28 - 1.
RIHUFENAKREE, A RKP SRS 4R E i T U4
dy=d; km (3.7.4a)

d=d—d, km (3.7.4b)
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I =y
U =by

i, 48 Hvme a2 (3.7.3) BIHITHTEEL

SRS T A 7K P L RS AT iy el R s

6 =0, mrad

6 =-6

tr

_1000d mrad
a

e
B2 #%42ZNLoS
W80, =0, NIEEEZNLOS, &im/K FAMMATHHEI T .
RIS BE S AR S H S50 T =gs
dy=d

i km
ilt = im
Hori, B (3.7.1) Fes B H T HE 200,
FEXT T8 AR 7K P 28 10 R LKA A B R 45 H

6,=0;, mrad

521 v [ 5 T A AR X T FEMSOL R 7K T 2 1 e vt 00 A -

B h—h, 500(d—d,)
0., —ma){ d—d — . } mrad

HorpH i feEBUE H 280 - 1.
PRSI 2B B K s T FR 20 T 2 Ugs
dp=d-d; km

ilr :im
Horbi, 2 E A (3.7.8) s HIHITHFE 2K,
FEOF T A S 7K - 2 R B ST LK A0 A El R s H

0,=0,,, mrad
9k 2 Rh 312 F AP 0L
VHELKCPAD A BR T (AT #4082 TE 2K
8,05 = max(6,,0) mrad
0,05 = max(8,,0) mrad

(3.7.4¢)

(3.7.4d)

(3.7.52)

(3.7.5b)

(3.7.6a)

(3.7.6b)

(3.7.7)

(3.7.8)

(3.7.9a)

(3.7.9b)

(3.7.10)

(3.7.11a)

(3.7.11b)
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38 HAHRENBEHEESH
VSRS TG R0 A 5 T P A SR LR L vy 3 P A R L
THE R S HURT ISR A2 28 RO 2R T IO S5 ) 1 e S B

= 22 d,—d._,)(h, +h,_) (3.8.1)

Z (d,—d. )h@d +d,_)+h_(d +2d,)] (3.8.2)
hy, = (zvl‘;—;vzj masl (3.8.3a)

h,, = ("2 ;fld j masl (3.8.3b)

ﬁu% hts - hstip <1 ’ E‘i%'fﬁhmp'fﬁ% :

hy, =h,—1 masl (3.8.4a)
ﬁﬂ% hrs - hsrip <1 ’ E-\[;F/fﬁhmp,ffﬁﬁ :
g, =h., —1 masl (3.8.4b)

fie/N I A R RER m 2
h, —h

m= *”T“’ m/km (3.8.5)
RS HUFIEOIL R 26 e T R I A R L DU R 45
h,=h,~h, m (3.8.6a)
h,=h,—h,, m (3.8.6b)
THRBRATRH RS S HH DU 4
hy, =max{h, - (h,,, +md,) m (3.8.7)

Ferb i fE A RIS P M Bi fO4E . BFDEA T AR A RS 2 Hthm .
L 2D TS S ARTIR ) i 2 1 R PR b 3 2 2 1EH .

THE A HL RN BRSO B2 B AR b ) do iR B b P (K R B s IF HLACHAN i o, ot
AT P ER LA 52, RS

h,, =max(H,) m (3.8.8a)
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a,, = max (%j mrad (3.8.8b)
o, =max A mrad (3.8.8¢)
(d - di )

y
&

_h-lhd—d)+hd]

H il m (3.8.8d)

l d
I B e EGBUE 28] (-1
THE R AT B USOATL 8 A7 2R i ' T 2 T FR) ¢ vy st PRI B {1«
ﬁD%hobs//[\a[:Ez%a[:O’ )H\]J:

h, =hy, masl (3.8.9a)
h, =h,,, masl (3.8.9b)
0
h, =h,, —h,g, masl (3.8.9¢)
h, =h,,—h,g, masl (3.8.9d)
Hr:
g =l (3.8.9¢)
(e,
g =—(%af;(0br) (3.8.9f)

THERL A SATL B2 SO LR A AR S Y 1 2 T ) e v e D BR 2AH:
MR KT hys N
hy, =h masl (3.8.10a)
ﬁu%hsrﬁﬂ:hn’ I)_I\]J'
hg,. =h, masl (3.8.10b)
I T 54T Bullington AR BRIE U BRFIDGHEHITH A MR L= B (ralHEE A2
MAS Bk -
h, =h

tep ts

h

st

masl (3.8.11a)

h., =h,—h, masl (3.8.11b)

39 XNERSEBAESER

XL U B AE I SR E P AT HiE V15 AR S L3038 B Sl A B BRSOl LK T %
RIKE:
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_ dtan (0.0016,,, + 0.56,) = 0.001(h, — h,)
“ tan (0.0016,,, + 0.56,)+ tan (0.0016,, + 0.56,)

tpos

km (3.9.1a)

KE%dtcvy\jo S dtcv S d!
dyey=d—dy, km (3.9.1b)
/E\:E'jd’ ee’ etpos’ U\&erpovﬁgﬁiyﬂg%:;l I:F' o

MRIFWIER B LA T FEFE AL . AL Ocve M ernr WIFR2.2. 1745 T, PR SR
HAA KRB BT R A0 (H3.1D)  Bidpn = dieve

THE R R SO E A R S AT 4
1000d;,

2a,

ﬁ‘ﬁ}ﬂﬁﬁﬂﬂ@Ji@ﬁfﬁ*nMﬁ%q&*ﬂﬁﬁﬁfﬁﬁﬁﬁ%ﬁ&EP)f—i E/‘]éé\ ﬁg’ q)tcves q)tcvm jFl:]q)rcves
Orevno IXLET] LA B BESRH AR B B8 A2 75 A (H3.1) #dpn = 0.5 dieMdypp = d — 0.5 dye,
R

hcv = hts + IOOOdi tan(ooo letpns )+

masl (3.9.2)

310 REBEHS[SBK

T BT RS A P R R Wy, LLAB/KmON BT, i B SR E S F.6 B A 2
(F.6.1)

ff B SR F AR 2B F 2B vkt B TR A4 PR BE NI K8 R %
BRIV STR . Bt E AR (F.2.2a) B (F.2.20) 4 1 Ao Awsr M Ay B o

TETCN A T BRI :

A,y =4

asur osur

Eﬁg‘"& I:Fl {iﬁﬁ iUAgsur: AWVSuVﬂEnAWSMVEg%&{E o

+4 dB (3.10.1)

wsur

311 HHZFEERLHEIRFE
H S AL RIFE, DABRNEAL, RBAEKED (MlkmNHAL) HHE:

Ly p(D)=92.44+20log( /') +20log(D) dB (3.11.1)
TR A B 2 A AR RE, B N A
Ly = Lygpld) dB (3.11.2)

312  TIRIfTETREE
TIRIATESIHRE, LAB AL, 1ENRIELENSHvIK k%

J(v)=6.9+2010g[ (v—0.1)2+1+v—0.1} dB# v>-0.78 (3.12.1a)

J(v)=0 dB HoAt 1509, (3.12.1b)
BRELJ(v) TE M AMIGH FH 2.
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4 RS EE TR RN

W7V DY R L AR AR AN R A SR AL ) . 45 5 T R A 05 T i L B 3
I, BURWEI21. GG J5 3 O 1 & F-F A58 B 1) S v A K

NI T RIS MR, TG SR .
TR ARAREGL TR, BEATH, TR R KIS RO UL KR .
TR BT R ZEAMNES, SR RKIBE PR E RS
TR, AR KR, R AUE U AR 1 = RO A B KR
T4, SHUN-ERSEE.

R TR S5 A A RAE LT § STk .

41  THER. EHMIREFEREEAE

THHEAEEp% A AT H I FEL,, EM AR HEATHIA, HhLh AR (A1) %4
Ho

15 F B s B 25 B2 B 48 HA 1 U7 325 1 S M A M I 2 2 T OelER T T 20 U N TR Qe M A8
B4 G 2 i

SRA RN NG S WS R/ S 52k, CLAB AL . B 25 I am gl 24 4/E 4, 8 51 5L
FIEETR

HEAT S5 C2B T (4] 25 N /7R 6 T 4z B4 FH BLF B3N -

Op = Opre J& (4.1.1a)
Oy =y J% (4.1.1b)
Ryginio = Mo masl (4.1.1c)
Ryginni = M masl (4.1.1d)
dyin=d km (4.1.1e)
AR
4 =4.,(q) dB (4.1.2)

Horb A e (q) REEAR R EAE P SRR BEAT HlA
B SR BRI B A srer(q) AEFH BRI Qier(A) Fe A AMUELIRAR o T T PR Qe (A) ] T4 G 18 25/ [
7J(%7g

Qiter(A) = Qrain (A)(%J + Qcaf (A)(l - %) (413)

HAQof(A) EHEBABAE S, RO uin(A) EHRCIBHE L, Qo fEZ TR C.2E
TR

THE TR SEAAL A A T p% I 1]
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Ly = Lys + Ly + 4 +F, (4 -4

)+ 4
wvr \“wrsur wsur gsur

Horbr B b s 8] AL f 4R FE Los, BHJJIJ7J<7R FEUR T B R AETCRN 2R T S
WA gerr A BIE AT T KR TG R TS A s M A s HIAERS 1

dB (4.1.4)

42  THERI2. AL
15 FH B S DZS HE R 7 V2 S AN U 38 AR p Yo it 0] FA) 36 A AL B 351 FE L 0
L,,=L, +A4 dB (4.2.1)

gsur

43  FHEEI3: Wi EBEMEE
i FH B SR EZA HH R 7525 SO0 2 B B AR R Ly, AT (E17) Hh4E
THEAEXTRZ 77 U AR 2 E 3 AL H g% ] .
AT PSR CERC.2 B (1 R S LB I8 W B RS AR B0 /M Je FH L, A RN

Op = Dreve i3 (4.3.1a)
O = Orem i3 (4.3.1b)
Mvginio = My masl (4.3.1¢c)
Prginhi = hey masl (4.3.1d)
Dyain =iy km (4.3.1¢)

T%ﬁﬁczﬁll_ﬁ‘ﬁlrwvra@{a’ #ﬁkZﬁvartx:
THEL R S 2138 5 (B BR AT B 3 7K O

Ay, = Ayerq) dB 432)
AT SR C 2B H L B8 (A R AR B W0 /R R H IS 5, (R M -
Pe = Oreye i3 (4.3.3a)
On = Orevn i3 (4.3.3b)
T masl (4.3.3¢)
Ryginii = Moy masl (4.3.3d)
Arain = ey km (4.33¢)

RAF B C 2B P SR ME, IFARZ I F
TSR WSO L 380388 A A B B 7K R U
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A, = Aielq) dB (4.3.4)
B SR T B B Ao (q) R BB B O A) 5 e AME FRIE R . Ol d) S XTI 2 BRI B
14y Bt W 1 5 -

_ Qora. _Qora
Qiter(A) - Qmin (A)( 100 ) + Qcaﬁropo (A)(l 100 j (435)

HA O eairopo DTEM FEBRIZEB.SBH 2 X, BREL Qi DTEFECIEH E Lo QorareEHC.2
B WSS

BUEA LU 45 -

Ay, (14+0.018d,,,)+ 4y, (1+0.0184
1+0.0184

i F B PSR .37 45 I 7ok i R E B B2 T, TR, N ERJC R &4
TFHIKZRSE RS EW. KiEid (F3.3a) 3] (F3.3c) ARG H Ay, AwlA,,HIMEH.
FETGRE SR T BT DL 45
Agy = Agg + Ay dB (4.3.7)
VPR3 AN HH p% F 18] (1 SE A AR A5 4E «
L,;=L,+A4+05F,  +F

Wvrex wvrrx)(

HAE e AU F e RISSHLRHZIALEE R B, W AR (4.3.1e) A1 (4.3.3e¢) ik,

4, rev) dB (4.3.6)

Apyrs = Aps)+ Ay dB (4.3.8)

44  FHER4: BH-E
HICHT - R 2 A P K B AR VBT s L
A1 FH B S G 7 i B R T 5 - B 3 BRI AN HE p Yo T 18] 1) A AL S A5 FE Ly
L.=1L, dB (4.4.1)
KLy R HAR(GADE N, HER, im0 R Ly 1 BE 2 K.

5 SR THRAULER
S W AR IR 2 [8] () G AR S 7R R 45 5 AR PR SR TP EAT 6 3A
TR VN RK MM SCHF BAERS R 5 0 LT, A 1856, E§ 5.1 THA

T3 AR 2R S AR ARG . ERIG A IS T AR BLAE I 8] 7 20 EE T,
IERAIIGETHA4 R, 8 H 7 ZA I 0 S RISIE R FA S & AR 0% F 100% ) 51

T4
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XA RIR A TR ZE 5. HERAE Dl ST, EH AL, HAHR
TR SE B A B CAAE O AN G BRI, N § 5209757 XA ABA T 1) B U VE AN A R 4
i, ARSI R .

F53WMERE 1 AR M SRR ISR I AR SR, A5 08 T WRPMAS RIS, I 2 57
AT G R ) b AL

AN H T P 8] R 2 AR AR A R AL, 25 H
FE N 73 BOH S L, 41 T A B — A T BE RO RUE R AL, 72 PR ST 25 R A

51 SETHEREIN2
TR AT 2L A IR 45 LAE AR Lo H FE BEL, AP A
BARMELpm1 A Lo T EANEIIRAS, AELLE§ 4.1 K1 420G THE 7 WLy -

L, =L, —10log[lo* Gt 4 1o 01zt | dB (5.1.1)

5.2 gaHFER1+2, 33U Kk4

FAERYIFN TR LAN LA EAA ¢ H 5 PRI RS X =D FEAR LR
MEE B A B LR IE T E &G T BB L N = AL IRAFE Ly, Loms 1 Lpma %
INET, Ay RIAERL ES 5.1. 43814 43T HE . LA

L, =L, —5logll0 2 tmiztm) 4 1702 ma ) 41 g702(meta) | dB  (5.2.1)

53 SAXRPFRIEEMNRNTEE

TR A4 TS, 222 TA) B AN AR S G vk A AT DL 24 B A T 52 - A 24 D e
o KB RAGW TiZ50%, gy BOR T e SEEL S R RSk

TEFRFRITERNERLL, A EAT BN 0] F 7 LT, b S AR R FE L2, Loms T Lomalt]
MSTEUE o RV Lomi2(Tpe1)s Loms(Tpe2) M Loma(Tpes) LR Tpers Ty M Tpes BT MALL Bl
WA, HABEAE0-100% e A IS L R 8. W28 A PFE 2 B 256 Su i 45 3 S A A
FELRAF o B SCWL N = AR FE Lo, Loms M LpmaH 5/ o WL,

L, =L, —10log[l0 " Gm2tm) 10701 ams =) 1 0~01Ematr) | dB  (5.3.1)
ARAF TR G5 R AR B 7V B A T S R IS AT AT 58 2 IO WRPMAR B = 7t
TR PAT FEANF I A S R . RS 4 BRI TR a] DUR THRCR,  ARATT AR 1

BT LU LA U TR . 53 AR S 3 ORI ST LU AR AL AR T A TR A
AR % ELE S T T
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FFA
fratinEE

Al FlE
FEANE H p% v Bl N AT T FE Ly (dB) TS0 R -

Ly = Lapy +max Ly — Lo -0) dB (A.1.1)

Horpe
Lagn:  RANMERERE R IATHBIFE, BA2BP 4 AN, JFEHEAS
Berbit o AT 5
Lapa: AN BAALRR B AR T T AT ARBIAT S 406, BB A 4B g it S A
Laps:  R7NAETTE AR SRR AR T T AOAT ARIUAT 454E . SBASECP 4 iR AT

A2  HERERTERERIATH AR
FEANHE HH p% i [l PNt ERERTE SR 1 AT S 0 FE L, (dBD THEANTF -
TE-FIB AL AR T L AR
d, = i2a,(J0.001%,, +f0.001f,, ) km (A2.1)

> dypey EFIASTTER SIS, Wa=a, WMLy VLT Ly FUER
U SRR T 0T 3 3HE

HeEnitEaT.
R GEH R 2k W) A% 3% (0 R i 55 25 o SRR T P B /N v
[htep - 500d2Jd + ( ey — 500 ]
h = % m (A.2.2)
Hor:
d, = % (1 + b) km (A.2.2a)
d2 = d - dl km (A22b)
b = m+lcosl:z + 1 arccos [2 3m 3 H (A.2.2¢)
3m 3 3 2\ (m + 1)
I B AR 52 BRI BURE 7 2 e 0 G -
¢ = Nep = Prep (A.2.2d)
htep + hrep
I 2504 (A.2.2¢)
ap(htep + hrep)
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THE AT SRR I B 51 Ry
dd, A

h,, = 17456 m (A.2.3)

2 1> Dy, MWERERIE R AT AR Lagn 720, AN 00 B TH 5L ERER I SR 10 9 AT 55 43

HEROHHEIR
THEAE A RO IR e, CRIBE B AL AT AL T

a,, = 500 km (A2.4)

4 2
\/@+  rep
EAEAIBFRITETE, Mlag = aom> 151 Lao

ALy SRR, WERERIE R M AT B Lagpn 20, A ZF TR ERER I R 1 1)
AT e .

HERO &R
A FIARAE V2 T S R BRER T 28 1 (1 57 S 4 E -

h
Ldsph = [1 - h JLdﬁ (A.25)
req

A3 HERERTEREATH BIFERIE

X5 R H T E IR R AT E AR 2 Bty Wi 85 7E . XK
TAEE A 2B HEIR (1 oF B4 BR R TE 2 AT S BAFE K U7k B S R BR R 2 AT S
WAFELys, LB HAROOIR R b ag, EA2PE Hag1E .

we. =¢,,, Ho=0,,, Hie, Mo,  HIEXR231H. FHLK(A32) 3
(A3.8) I Ly FE15 H A R L yuana-

Be, =g, Ho=04  Hley, Moy, HIERLIIH.

FIHAZ(A3.2) B (A3.8)iHH Ly FH1FH 45 R Lysseas

HIRERTE R AT AR T A X2 X J RN

Lyy =Ly g + (1= Ly (A3.1)

Hrho JE TP e, A iE3.1.

T H 89 TG - B R AT B R
FEFKST AN ELARAGAL ST B bR S 4

rland

~1/4
Ky =0.036 (g /)" [(sr 1?2 + (8 G/f)z] KD (A.3.22)

.
1/2
Ky = Ky [ef + (186/f)2] (EH) (A.3.2b)
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A4
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VR R /AR S HL
_1+1.6K*+0.67K*

= A33
P 1+4.5K% +1.53K* (8.3.3)
FOAP AR A T IRGEK e Ky BUK s WLER 2211 Ty
FRAERE BN
1/3
X = 21.88p (4} d (A.3.4)
i
e R S LR RIS w5 A
5 1/3
Y, = 0.9575B [f—] h,, (A.3.52)
adft
2 1/3
Y. = 0.95758 (f—J h,, (A.3.5b)
adﬁ
PHEE BT RN N
_ [11+10log(X)-17.6X X+ X>1.6 (A36)
= 20log(X) - 5.6488. 5142 F X <1.6 -
P e i SRR R TR N
_|17.6(B-1.1)"* =5log (B—1.1)-8 X1 B>2 A37
ey = { ~20log(B +0.1B8%) HoAt (A3
o
B=BY (A.3.7a)
BRE G(Y)=2+20logK
Hiy BRERTE L AT S e A X E DR N
Ly =—Fy —G(Y,)-G(Y,) dB (A.3.8)
SE R & TH FRIAT R BATS i FE
S o 6 A28 T TR PR AT SR AT S R L T H T T
N AR, BRI EAALE mkm, KSR DU AT 62k
PV AR B MR S L v R 3 it 6 ) v A
N h+ 500 ,d,\d - d;) - h m (A41)

d.

SRR EN2 B on -1,
BB f A, THEL R SRRSO h 2 PR 6 -
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S, ="n m/km (A.4.2)

AT EE G FE P A SR [ S5

FHI: fe pY% LB M ALEA #3642 69 A Ak ER 4
ASim < Sy AEHNERAT RALIEAL ST -
FRE I A A B S T S 8y

h (d-d Wh d. 0.002 d
_ | oy hld-d)hd, AA43
Vi max{ [hl +500 ¢, d;(d —d;) d } Add —diJ} (A4.3)

Hrh RS EMN2 B n 1.
FEIXAN S, A RS ) ) B AE T AR RO
Ly, =JVv..) dB (A4.4)
M eR 2T 7€ SCPIER 7 A0 (3.12.1) &
F)2: A2 pY% ST B N AEALIEAE M B4R 09 R IR £,
U Suim = Sy FRIMIEAE R AELEE AL o
FE I TH] Hh 4k BRSO L8 e A it AR

h,+500c,d(d—d,)-h,
S, =max "d — m/km (A.4.5)

Hrprlm e Eu i EN2 2 n -1,
TSRS LB AT MU B -

h,—h +S,d
dy =g e km (A.4.6)
THE AR IATHS S5 v
h\d—d,)+h.d
Vg :|:hts+Stlmdb_ tS( 21) = b:| 7\.62%8103621)) (A47)

FEIRASSEGI Y, AR ) T) R A2

Lapia = (Vp) dB (A.4.8)
HA R ET & SCRMER B A2 (3.12.1).
HHAR (A44) 5 (A48) 1 Lk B FHIAAREIHTHHRAER R N:

Lo = Lapka + [1 - exl{%ﬂ(l 0+0.02d) dB (A4.9)

A5 FEREE-THEHITH LA AT AT A

X T AT MOURT S S50 (1 A% 1 T R B R P AT SE BB AR T T AR A, (2R
WA N0, RS LRI BRSO i T35 1T ) 55 2050 A g A By
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ATHHRAELE R Laps THH T
AR, R FE AL m/km, SRRSO LR T T AR X S 2R
FE T~ T A RSB AR T+ 28 S T 4 3 F 1 T L 22 e P e e 4 T 2 o

S tim

ap dl»
Horplm i Eu i E N2 2 n -1,

B . 25 & B AL AR TSR S LA Ao A -
h, —h

= maX[M—hti} m/km (A.5.1)

S, =—ro m/km (A.5.2)

r=T g
AT EE G FE P A AR [ S5

FAI. fe p%IE B N ALIEAE $ir 3542 69 R B R 12
MSum < Sy AL AR AT A LB AL T o
R IR AL W mEATHSHV:

Vv = max{ {500 d, (d _di) Py (d —d,.)+hrepd[} 0.002 d } (A.5.3)

e a - d Ad(d-d,)

P

HA R EuEN2 2 n -1,
FEME R 1 [ AT AR AT S BAE R R 9«

Ldbks = J(Vmax) dB (A54)

BRI ELI(V)E SRR A (3.12.1).
T2, F2 p% e B N AEALIEAR M B4R 09 R IR £,

HSim = Sy A HERAT R AE L EEAL B -

FEF- T AR B SO L v R 3 i e ) o A

ok
S, = ma{SOOdl _&} m/km (A5.5)

a, d-—d,

HA IR EurEN2 B n -1,
THELR S L BAT MR 1 P S

hrep _htep +S,imd
Stim +S rim

d, =
HSATHRBLR AT A S8 vy

Vy =\l +S,nd, —

tim

h,,(d—d,)+h,,d, 0002 d
d Ad,(d—-d,)

tep

FERANSER AR R A~ 3R T ) B SR A0 e 2 -

km (A.5.6)

(A.5.7)

Lups =J (V) dB (A.5.8)
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W R L I(v) 5 SO I~ 3 (3.11.1)
FEF I B AR AT MORT S I E RS

L, =Ly, +{1—ex{%ﬂ(lo+o.ozd) dB (A.5.9)

f%B
i 25 Y 25 AN VK

Bl 35

B SEBZE T B A B R A TR BT S . Heh B2 E BB RS &K AR, 4
B.AF A Qe A) TH G 55 M ZEVE Qocae Ocaf(A) FT LAEAH [F] #8451 57 20 Mt (] 1 45 2R
Ocaf(A) 5 T MM P EEABSE S HIHEKFRE S Qu(d) EH T REEHZ.
B.5 & X T AT Quafiropo(A) T T 115 HL 3 2 ST R

B2 ZBEEINRHE
2 BT TE VT FARFIE (58— 30 70 il R AE 2 B AR AE R T i e R AT . FE45 T IR AR 5 1
St A E S TR
HLE T IR K R A
K =107401000 ] (B.2.1)
S Naosm 72 B85 U 2 B-ATTE BP0 28, W31 IRAE § 3.4 2 InDAFE IR

TRV RSV 2 H A v 70 B R SR BRF PERR & i o 0 0 A THSR T 2000 R o T3k
T§ 3. 77 SRR A r TA) B 2R B A AR 1

X T AUSEAR fr 4%
THERE ST REVE AR L 70 Qoce, KT BB P4 HITHE ISR, MASEHIT:
d,=d km (B.2.2a)
€4 =¢€, mrad (B.2.2b)
h.,=h, m (B.2.2¢)

Hohd, e, Mhy, W3 3.1, HHELRENS 3.2 f13.3.
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*F T JEANFEAE By #4 42

AR R AL S R, A PE VR )2 N — N R R B L KPR 5, JF
HEPEPASE R AR KB R

THE R WA & M K EE E 0 I ] Qoces K B3 T EILE, NS
U -

"

d.,=d, km (B.2.3a)
€cq =|0/] mrad (B.2.3b)
hq = min(h,, i) Heri=iy m (B.2.3¢)

/E;‘E'jdlta ely ht&‘ ﬂ] ilt JI_LIAi% 3 1

EREUSHLAR S T S M BV T 0 e Oocarr K B3T AR EERE, WANS
Bunr:

d.,=d, km (B.2.4a)
€ca =10/ mrad (B.2.4b)
h.,, =min(h,,h;) Hi=i, m (B.2.4c)

Hrvd,, 0,, hy F i, W3R 3.1, THEFE WLEE3.3M3.7K.
N R AN S I VR T 1 20 EEIUR S LA WSO L A KA
QOca = max(QOcat’ QOcar) % (B25)

B3 IHEMSHETEEFEK A K AR

AT RS 22V 1 20 LR AR Qocao TH IR0 R ZEAE A — URERA U B2 B I
Jrike TEZAMMNEdeas o T heas 5330S AT FH) = U -

TR S I R A 2 A An A 7y e

q, = Kd>'(1+e, )" £0510700008% % (B.3.1)
HKEEB2B P HE , FILER 3.1,
XA e A - BN i 5

cg:10.5—5.610g[1.1+|cos(2¢m)°"]—2.71og(dm)+1.710g(1+gw) |Omn| <45°  (B.3.2a)

)“‘7]—2.7log(dm)+1.7log(1+em) HAbEH  (B.3.2b)
P O BT SIARE, IR 3.1,
#Cy>10.8, #C,=10.8,
TS T VR H A
0y, =10""%g, % (B.3.3)

Cg = 105—5610g[11—|005 (2¢mn
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B4  fERTHBRZALTN I 2 R IE I B 5 5 HUAE %

AATHE LR Qeaf(A), 25 AT R I 43 B (8] P R A 5 HR B ) =2 3 (1 F dB U5
ZEEH T EEA >0, Hg< 50%)FIE3EUA <0, Hg> 50%), mHKRES50% FifE5 5
BRI (4 =0). ATRERG LT Z TR, ZINES G 7RI EIE R K =& A,
g 4.1,

Qeaf WAL BT BEAE BB H I Qocas T THEBBRINE, Qo A EHH—
Ko BRELO.uf(A) PTLARRH 12 S 4. 1Fh 7T

%A 2 0’ Qcaj(A)%EZT—\‘y\j:

0,y (4)=100{1 - exp [~ 107099 1n(2) |} % (B.4.1)
Hrp:

g, =2+(1+0.3-100%4 10700 {q, +4.3(10-°<°5A +$H (B.4.1a)
g, =3.576-1.955-10g(0,,) (B.4.1b)

% A<0, Qca](A)%ZT_\“j‘j:
0.y (4)=100exp|-10°%%" In(2)] % (B.4.2)
g, =8+(1+0.3:10°" 10" {qs +12[1o°-°“ —%ﬂ (B.4.2a)
q, =—4.05-2.35l0g(0,.,) (B.4.2b)

B5  FEHEBEERERAL LRI EH 2 L g 5

A5 E SR O capiropo(A) s 45 AN’ 1 70 LU 8] IS 5 FPE R 329 H, BLdBY
AL, ATRER BT 2 OO, ORGSR AR R AR R I AL, L
§ 4.3,

FERVE AL SRRy, B 28 v 21 L 28 )2 8] i 25 FO 40 o RSV AN R P2 R R AR AL, 52
Vi (R A A B A 3 «

Qcaftropo (A) =100 % A < O (B.S.la)
Ocafiropo (4) =0 % HoAth A% 150 (B.5.1b)

K%gi‘lﬂﬁ EEAE%)%E%’/{% E@QOcaa
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FfFC
WRE%

cCl 335

MJ*%%ﬁ%ﬁ%ﬁ%é@%m%%émi%%%éﬁﬁ § 43518 T P B 2 X
WS R BN R =V . Kk, Mk it B EH =FA R R, B MRaEaEs
B4R O IR SUE S L

SEC2BUT R =Rl AR IS R AT AT WD 5
FCINE LRI O rain(A), 5 AR 4B TN T PR kI A IEAC R HAien(q) -

C2 JHIHitHE
VPP THE TR DL T NS
- N R AR VAL S HR TN N0, T o
- RN R T VR 645 A it 14 150 PEE 3R 7R M rainto T Prinnis CAmasI SR
- W REE IR E dns Dkm AL
XSS HUE B4 A3 B H

MAR B s SO RIS B P,s, Mr 1B R 0, AT e » 235 2
“Esarain_Pr6_v5.txt” . “Esarain Mt v5.txt” I “Esarain Beta v5.txt” .

MAHRLIR “h0.txt” Bl SO 3R BCZ it i LA _EORE R R AN R Ze )T i B by A7
FIkmRiH5 o, A1 ¢, -

THEE I DL R4 i FE V3548 hr, DAmIA B4
h, =360+1000A, masl (C.2.1)
RN 4% 1 2P 3 A A B AR EE S LR 100 m AN I B B 2R 70 A, ks WL C.2.1..
THE T 2R A e
By, =hy +2400 (C.2.2)

HEE2 400 A2 FEZE A 2 TR C.2. 1 4 e B B E i o A B s = 49.
EEAR AL IIUE SOOI R AR R R, RS CI3BTH LA ME 10K

-LXP% =0x j hmmlo = thop m”ﬁﬂﬁfﬁﬁﬁ%h: EL I PE‘WJEFIWFWW 0, QOra =0 ﬁﬁﬂfé\m%
TR AR TR X IR A E SRILE B 250 (C.2.4) 1 (C.2.12)
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*C2.1
n Hm yi n Hm Vi
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 -2 100 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 —1 700 0.005227 33 800 0.030312
9 ~1 600 0.006764 34 900 0.026542
10 ~1500 0.008617 35 1 000 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 1 500 0.008617
16 -900 0.026542 41 1 600 0.006764
17 —800 0.030312 42 1700 0.005227
18 ~700 0.034081 43 1 800 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 2 200 0.001139
23 —200 0.048439 48 2 300 0.000802
24 -100 0.049589 49 2 400 0.000555
25 0 0.049978
HAB R BRI AW R, 1 H st 5 an M4k se,
THEEA T SEU T
M, =BM, (C.2.3a)
M =(1-B)M, (C.2.3b)
THE A E K E 4 L
%m=m%—a{—9g§ﬂﬂ}} (24
r6

TS T = AN SR E ST R0 A4

a=1.09 (C.2.52)
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p= M AM, (C.2.5b)
217970,
¢ =26.02b (C.2.5¢)

TR K R SR Ay B2 AN il 2 3 4 S RS ALUIRE 8] 1 23 L, R 008 SR s i 18] 7
be:

Opan = Qo GXP{a(zb; c)} (C.2.6)
C

ff FHITU-R P.838E W 5 (1 ikt S E1E R4k Mo, 2 Ja vl BATHE AR . oF R A
TR, THEFREL A
£ WK, AL GHz, {EITU-R P.838EW P LARIFEMFF 5 RKom.

FEITU-R P.838%E I A5 H AR AR A I B br T, T

1= 0, X TIKPEEMRN;

T= 908, XTiEELMENL;
AR, FEITU-R P.838E I 548 FH KIbR0, 11T -

_ 0.001 (hrainhi - hrainlo)

rain

radians (C.2.7)

rain

TEITU-R P.838# I Hh, FHE=FMRAETAO, [KILIEAE A Ix s A 5 ) Bp A7 D 0B 5
G =MAREIIN . EITU-R P.838 W FH oA BARI X, Rt a] BARC Hb e, BUH
B R B U A R =N

VEE, ITU-R P.838E A7k RXT1 GHzUA EHISIERA R . BnsiFEAEL GHzLL R,
W 1B 2R E k) Grr A ot G BT VSR

k=fkg,. (C.2.8a)
0=y, (C.2.8b)
THE R R B AR BE 1 R A
d.=min(d,;,, 300) (C.2.9a)
d,. =max(d,,1) (C.2.9b)

THEAB K RNE R
k., =1.7637k[0.6546exp(—0.009516d, . )+0.3499exp(—0.001182d, )] (C.2.10a)

a,., = (o.753+ 0.197
d

J a+0.1572exp (—0.022684, . )—0.1594 exp (—0.0003617d,, . ) (C.2.10b)
R R T RV AR 2 A 0 ) P 5 Ol 2 T VP 2 LA 100 milE 25 8 (B BRI 20 A L3R C.2.1, 7EIX
ANTRERE A B AR R
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Gn:  FEIREEL
Py FRARTR LR
MBI AERES, AR MR EAIM, MEBGRTERZ A0TSR, RAE

49, HARIZRMRIEZ A ERE . Te XAEANRCAIFE T . (55 E R Z AR ER R
B, fEE B _FLL100 mA R RIS R I2AN X8, FERF 28R AMEEG, e
RS CSBRI L.

d)

WFEG, M P, (5HIIT
AL [P, 90,
VIR Gy = 1, XA, (B BUXFARRBTIE R ZE L TR0, 42 5E SONM

, AERARED) RE, HIPATE— i 8UE.

WA B Em N FEGRIPI S5 — AN U, m=1.
TERC2AMB—ATH, afHUEMN1—49, THEWT:
THE R R
hr=hp+ H, masl (C.2.11)
HrbH, AR, AR C.2.1.
W hrainto = hy, BE )T nf N —AMH.
HoAh g gk 2ke).
B Araimni > hr— 1 200 THHUTR -
i) AEHC.SHITERE G B A )Z AR K UM A 2 A5 B8 A2 P 351E s
iy W P,=1I,, Wik C2.1;
iii) B n< 49 MIEFEFEH m+1;
iv) EE a) FE o) F—ME-
HAE L4k S d)s
Xf I, Aoy MEC 2.1 N P, WG, =1, EEa)FE nffl F—AMH.
EVL B, WEHFEG, 1 P, L

M=m (C.2.12)
THEAE R RIGOL NS 7K 28 AL s i R S 4L
M
F,, =0.5[1+ tanh(R,,, )] (G,B,) (C.2.13)

m=1

Hr:

log(Qo""J
/1 3 (C.2.13a)
od Lo

R‘wvr = 6 7 N
1 g[ ra]
Qtran
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THEL SR BUEME FHC 2 N EE, FE4 7€ B AT B 5 — BUig AR T SR C3 BRI N 25K
RSB EH TR RMAERN R RGN, EWRIENT, Z8a. by ¢ dv Ooras
kmodamod’ %E@Gm }FH Pm\ %EIK$G }FH PEPE‘J;D%%KI%MH

C3 TWAREEEBHEEDH

AT E LT BB Orain(A) S BT RIE 4rE, BIR R AR H o N T & A 110,
BWEARE

A < 0’ Qrain(A) 2%7‘]—‘_\‘%

Oruin(A)=100 %  A4<0 (C.3.1a)
A>0 YW REEAG N, AN E 2 BGRB8 450 0 SO R BAERY K :

Orain(A=0 % AEWK (C.3.1b)

u aR (bR, +1)

. (4)=100 » P - 2 2 % R C.3.1
Qram( ) ; m exp|: (C Rm +1) j| I—_ﬁ% ( C)
Hrr.
_ A amod 0

Rm - (Gmdrlim modj & (C31d)
d, =max(d, 0.00]) km (C.3.1e)

av by v div Qoran kMo Oloas 5EFE G, F1 P, HIRE—ANEREE M BUE, C29 7R
BB R % B AE AR 5
C4 BREENX

AN RE SCAE TR AN TR (1 751 BE 3 AR (AR s pR 2. 3R (A1 2 A% S ET, DARH R T R
K EOR NS HL, FBALEm, FoRN:

0 0 < Oh
@ 2
4(1—e7°j
T(6h) = -1200 < 6h <0 (C.4.1)
_(ﬁf ’ a0\
1+|1—¢ \0® 4(1—670] -1
1 Oh < —1200

)
=

h=h—hy (m) (C4.1a)
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hr:  WREE (masl)
h: MHICEE (masl)
PLEARGH T 246k =—1 2000, NIRZELFSHT. 24 Sh<-1200 B, T #iTl,
TXAE AT DLIBE G A DA BB (R B0 R 0] i 24 4 SR AT DA 2L (1 5
KC.A4.1 iR TT BEE MWLM . X8k <-1200, FE/AKNMK, T=1 FZELEHE
EMNREE. MT-1200<3r<0, FF/KESIKEMMKIERE. BETHEPMHEL, &
PG, X UKERANRT SR, B W AR, XFT0<8h, BT KB KEEETH
UK, SEREER AT LA, AHMNT =0,

Kl C.4.1
LHISET BRAFR) FAEANEES (Y8R RRE
500
&h
0
m >
-500

-1 000 /

—-1500

0 1 2 3 4

SR FE A N RN AR 2 P AR ZE DA . = AR R A e 2 7 9K
Rl AL R R RN
C5 B PIyfE

AT T 452 AR5 0] fE 75 B — 2 (IR 1A

BRAR(C210)HHENKEESE by, TFHBRRESH G HETHEMRZEHIF100 mb 2
WAERRIEA R . G 25 RETIECE %, MR &S M ARCALTE., B—A 3R
NS E MR B B h, <h,—1200, N RKESHEED=1.

B C.5.1 ik 7 Ak, BIEMRIE P R R ARG LT B AR 8E % o up ATy (masl) 7y
BB AR R LI S o FER R BRI T, A IS A s .
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KCs.1
PR SEEEDE KB B R TUA S 26

IR kiR 8

. hy WREE
2

3

oh oh oh oh
10 hy BUEIRER

12

BfERg b

P.2001-02

F— I HEANRENERI D ERTC. S5 s M s BN ZRIC MNEE by
hyi "N

hr—h
=1+ Floofl L—1o C.5.1
Slo { 100 ) ( a)
hr—hy;
=1+ Flooq —L—"hi C.5.1b
Shi \{ 100 J ( )

PR3 Floor(x) 1 [B 5 K BN T-55 T X
RrERTE DL, PN RETER —NEMRE, W s, =sm BEEH by = by GHFEERRN:
G=T(0.5[hy, +hy; |- hy) (C.5.2)
EHAER T, BENZGANTERITERF Tso 1E (a) spi/MES122 18 F(b) hy K
BH5 1208, B—PNRXERSZRIT, B B b XA R AR(C.5.32) 2
(C.5.5b), tFHSHHQ. dh FARITEZHITMEH AL (C4). (EARMEEE (ANEE—

U B 510> 12 (TR hiy < hr— 1200), 78 AR (C.5.62) F1 (C.5.6b) i, fEX it
FEHEE R, AR A R(C.5.7)TH R R R AR A5 1

IR RIUT T AR AR — &)

8h =100(0.5—-5) (C.5.32)
100
0= — (C.5.3b)
07 R RIS BRI R &R, E 5 A, masl:
O =0.5((h, —h, —100(s -1))] (C.5.4a)

_ hp—100(s —1)— 1,

Q hhi - hlo

(C.5.4b)
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L ERTE S Bm N RE&R, fE5)E by, masl:
&h =0.5(hy,; — hy —100s)

0 - = (=100
hhi _hlo
WAy, < hr — 1 200:
&h = 0.5(hy, — hy —1200)
_ hp—1200—R,

0
i =y,

A3 (C.5.3)s (C.5.5) A1 (C.5.6) FTEE C.51% KR, NEFFEAX(C.5.4).
EEE, FHAR(C.5.3a) B (C.5.6a)iH 5B H Sk H{H 4 N A L
XPTEE—N Oh BIEUE, XA TR A FR(CA.D)HERAT

35

(C.5.52)

(C.5.5b)

(C.5.62)

(C.5.6b)

[VE S A Sh O fHIMUR, B R BRI HR R, PIIBR 2 B MG ST T

S
G=>Y 0T,
s=1

B3 D
S SN =Y Ty bl

PUR S5 IR 1 AL 3R R S AL S AR T 5

D.1  HFEAMEN B EERLS R
THAR 5 I L RS b T 2 5 i K ) T B

dm: 2SR EESHKKRMB (NRFEGEF) (km);

dm:  ZBRAR EIESL R N B B (km).
R DR BL_E {73 FEifiid B e =gty (15 X

(C.5.7)
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% D.1
R S b
Hh R A KRG & X

VB IX Al | AV AIERE RO IX, ) G AT W A X P 9P T 8K R S 100 m, {H 2
BT A I 50 A B o Ze4E A T RERE #2100 m, {H AT DA A3l el
8, B4 300 ft.

A it A2 | BRT LR SN “UREEIX 7 B AR S X 22 A1 BT ) Bt 3
NERES B W R AN AR R T AR K 35k (61 a0 B AR 2220 100 B R /K8
KA Ik 7K 3%

KB N K IR B , T A AS e/ T-7800 km?, {H J& AL AT o A i 33 o 1) AR 1)
K3k B T rESR A, BPIXAN X3 90% 1 22 /K ~F R K 1100 mo A FFEFRAER] B U57E
TR B N A SR N it
K& A2 A [ A Ao IS He

37 800 ke 9 K T AR P i 3t X A0 252 22 /0N WA Y B85 VT 9T 190 4% IS A0 5 TER 8 ) 5 SR
HoX AT USRI A X ) A I 50% 107K, 90% i) i AE P42 /K ~FTH 100 mPA T .

J& T AL ORI N R A SRR R e A i, AR MEFUEE . R, [E PR
PRJG 26 FRIE A3 R (BRYFRIE T 3B 1 0 IR SefEA AT 190 i N, IR BE e 1R 3 DL VG L )
ARLE X AT B Ad . AT, SRADVENME B BT SRR I A2 S ey

FEE BT 45 B R I — B A2, @ U0t S R 5 T [ Br v IR B At 7 b [
(IDWM) , X LA G2 il {5 mdefit, ] DAZE RTINS N HUIRAEE T a7 s

AN RS g ACAD A AAES 2.1 TR )z, AR AN A )z BOAS A BUE N AT L5 o A
dim > 2R R AEAEAE LB T R R R A7
D.2  RREIFERAG

THE A A Bl R 7 B8 AR I S 4

t=1—exp(-0.000412d") (D.2.1)

THHZHW , ARSI LR N PR E R R

4 0.2

o AIEUE N PR A < 1.
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HE S WRRN:
. {10(0'935+ 0.0176] @ gy for |, | < 70°
100310k for | @y, | > 70°
ANFIAL T BN Bo (%), BEAR I H O B R IR N
. {10‘0'015 O [FL6T 0 % for | @y, | < 70°
417y, py % for | @, |>70°
D.3  AHNfEREYLE B35BT B R
RSB HLANFEWCHLAN A & IE «
g =0.1d,
g =0.1d,
REANA TR AL B L) 2 18] 5 3 o B iORH o9 4 A6 TH R0
KRR HLAD 1 AE IE -
0,=6,—g, mrad
0, =6, -g, mrad
RFAURIZ WL ) 37 B B R A FEAE AR L) A% 32
A, =20logll+0.3616,(fd,)"* |+ 0.2646, ' dB 0y > 0
4,20 0B S
A, =20logfl + 03616, (1d, )* ]+ 02640, 11" dB 0, > 0
4 =0 0B Sehitt

D4 I FHERESRERME
ARIURE— > 2 S 53— 2 3m 7 ) L 20 PR A PR
der = 137 BRI BB km
dor = 5 BN BE km

37

(D.2.3)

(D.2.4)

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

(D.3.2a)

(D.3.2b)

(D.3.3a)

(D.3.3b)

(D.3.4a)

(D.3.4b)

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

Xt Ei&§ DA KIS H,, Md), 5, 54 HFRIAEIDWM _E & 3 i i 5 — N7 ) R
8o WA AR SEAAES 2. 1H I Iz, B Rz BASFIBUE R w] A5 d A

dim » BERIRKAEAEMNLIISNE R PR

SN WAL v T AR SR S RE D e Ao A Ao BR T LR OIS DAL, B3k

PN ZHIENO:
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A, ==3expl—0.254> 1 + tanh{0.07(50- 1, )}] dB
if (0> 0.75) and (du < dy) and (d,, < 5 km)
4,=0 aB SR
A, =-3expl-0.254 J1 + tanh{0.07(50— 1 )}] dB

if (0> 0.75) and (d. < djy) and (dor < 5 km)
4,.=0 dB HoAb 1 5t
Horho J2 i TP TR AR (R0 20 R 8, W3R 3.1
D5  AHNERENLHI KR & B S
TREFNA KA AL 2 80 PR 5 R S AT 50
A, =102.45+20loglf(d, +d, )|+ A, + A, + A, + A4, + 4, dB
Ay FEARIE IR TE P A A% 3 A A B v T 512 AR 2 0k
Ay = (45.375 ~137.0f + 92.5f2)c0 dB iff<0.5 GHz
4 =0 dB HAb Ko
Herhe J& iy TEF 1 IR AR I 0 2 TR, IR 3.1

D6  SAEEMRKKHE
FEA KA 3R ML PR AT B0 A P SR

Yy =510a, (" dB/mrad
RS WML A A0 7 1R 4«
0, =min(6,,g,) mrad
8, =min(®,.g,) mrad
A B R A A
0, = l();)ﬁ +6,+86, mrad
5 PR G5 -
A, =7,06, dB

D.7  SEEERIN [AIFE K KI5
ANTR A% REATLAR] 0450 B e K [ F B M ) 7 70 U S50
R e R b T AR PR3
d,,. = min(d —d,, —d,,40) km

(D.4.22)
(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.6.4)

(D.7.1)
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E.l
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Hb T A R PR % -
4, =expl-4.6x10°(h -10)d3+6d, )| hn>10m
uz =1 HoA R 450
AR LA S50
a=-06-3510"d"r
Ha<-34, Ho=-34

ERAE LTS5

[24

3 500 d*
Fip>1, Hu,=1
AN T % AF S 4T B 1) 77 4 B AR 3 A7 R B A R ik PR 28 P T
B = Botbtt %
55 IR [A)AH DG PR AR 2K 148 4L

1.076 exp{ —10‘6d1'13{9.51 — 4.8log 8 + 0.198(log ﬂﬂ}

=
(2.0058 — log B)"""
5 R AR G AR A -
__ p P, 50
A, = 12+(1.2+0.0037d)log[ﬂj+l2[ﬂj e dB
& BN EE AL A

AN D) 5 12635 FH 1) J A AL S 401 -
Ly, =A,.+A4,0+A4, dB

BsRE

55

39

(D.7.2a)

(D.7.2b)

(D.7.3)

(D.7.4)

(D.7.5)

(D.7.6)

(D.7.7)

(D.8.1)

BRRMFTA NG 7 A ET 2 E 20 BN R R B AR R ALy T ST IR, %
TR R E N AT
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E2 AEKHH
FIE. LR T 8 A AT A A8, DLRG 8N M o Iz R B T AL P L 2 2 I S . B

N Gever WICAE “TropoClim.txt” o AR FEEETE R A0 6, HpBE 126Xt N T KE. 14
AR . FEE0FR N 5 B R AL B I FE A PR B X

Kl E.1
A

50 14 1 T 1 Pl ar b1 1 T | 1 141 i 1m0
- — £ o0
= S ] -
- 'Pr—-;$ 7 == = -

ﬂ" .,
. w
=4 W -
1;]_\ - ] y 3¢

B o
= ! "B %
i 10F "4 - L # 0
4@} -l B - R
® = T . ¢
Ap L -
1 v
l ]
e (‘ . rv
- ~ v =

20

b
a0

&
S0°
- i

[ e S e
9 g
L, —"1

=] — =
e 50 ™ o i & » x i F ae g g I » 1607 Cicdl

[ 1 | 2 5 [ |

VE — AP b7 B R s

BB i L RIRE AR XSRS LA LA B . an SRt e
FI A S LA SR AE L P o B e Bt =, DU e Ut B B B AR A S LA YA L R /DN )
HUE . a0 FRH R st R — e e R b, SR i SO BRI R o A SRl
AR — i AR A, W8 T3RE 1 P4 .

MERE. 1 73 AIERAG AT SRR LRI SH M Ay
REIMGJR—ATH L T A NHRE 3BT S8 Yoo 2 IR

FE.1
RERKREHSH
Sl 1 2 3 4 5 6 PR
M (dB) 129.60 119.73 109.30 128.50 119.73 123.20 116.00
v (km™) 0.33 0.27 0.32 0.27 0.27 0.27 0.27
Yoo €q (E.8) (E.6) (E.9) (E.10) (E.6) (E.6) (E.7)
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E3 XmBEEMERmBRFENTTE
A A
6=100068,+6, +6. mrad
HA A BRIX =058 HBLER 3.1,
PR TR I e T30 6 ) v A

Ly =20log(5+YH)+4.34yh dB
o,
H=0251076d km
h=0.125-10"%6%, km

d M a, W#3.1.
MR HERAT R R T U IR I A S, A A
d,=0.0010a, km
i R E. 1A R (E.6) £(E.10)K115 Yoo (dB):
Yoo =-2.2—[8.1-0.23min( f,4)]exp(—0.1374)

Hrr W 3.1,
Yoo =—9.5—3exp(-0.137h)
-82 d, <100
Y,, =41.006-10°d* —2.568-107° +0.0224d 100 < d, <1000
~3.4 FAth A% 150
~10.845 d, <100
Yy, =1—4.5-107d} +4.45-10*d? —0.122d, —2.645 100< d, <465
~8.4 HoAth A% 150
~11.5 d, <100
Yo =1—8.519-10°d} +7.444-107d’ +4.18-107*d, —12.1 100<d, <550
—4.0 HoAt 1E 0
TSR 4G R

0.63
C= 1.26{— 1og[102;p}} p>50

0.63
C=-1 .26{— 10g{%} Hoph s

\

S Y, NI pY i [V 1 F
Yp = CY90 dB

41

(E.1)

(E.2)

(E.3)

(E.4)

(E.5)

(E.6)

(E.7)

(E.8)

(E.9)

(E.10)

(E.11a)

(E.11b)

(E.12)



42 ITU-R P.2001-1 & H

OMEFEELE 6> 10,
THHE S A R 3R R R 5

L., =max[10log(d)+30log(6)+ Ly, 20log(d)+0.5730+20] dB (E.13)
L g = 25l0g(f)~2.5[log(0.5 )F dB (E.14)

HHILBZEEN RS HFEU R
Loy =0.07exp[0.055(G, +G,.)] dB (E.15)

AN I p %o FY IR 1] B R XD 2 2 A AR B 414 -

Ly =M+Lg,+ Ly +Lepy—Y, dB (E.16)
S G LB R 2 O BRE (R A, PRAEL Ly 9
Ly 2 Lyg dB (E.17)
ot 5 B 2 1 A AL SRR FE Ly W 3.1,
fy3% F
AR IS B F TR

F1 3l

ARA AT TR BA (R S B To 2 FEAL FR AT R Ik i) T BT . AR S
PN ] DURE 5 2O A AL 1 2 %5

R B R KR B pa g/’ P B AT LAMITU-R P.836 U Hisurfwv_50.txt
ol A R

MR D EE RS, ENHRER KRS AR RKES A=A 5=
JRAE
F2 S4ARKERT®ERRE

ARATEE T S AR T AR T T

FEL MR RAG AL T AR IR, TS “surfwv_50_fixed.txt” HffE 3L
I3 1 I Ome T QafHL o

THIRLK 28U L R v
By = 0.5(R + ) masl (F.2.1)
AR (F.6.2) TR EE-F A JC ™ A8 T K27 AR BARZER v, LAdB/kmJy 5

ATy

A7
AR (F5.1) HHEA WP R RKE SRS par Plg/m > NHAL,
E“*E?E Psur = psurr’/f%[‘ iupsur o



I TU-R P.2001-1 &+ 43
A~ (F.6.2) THE R 1A W EE T K287 4 1 B AR iy, PLdB/km>Ny 5

T TR AR T R A T R R = PR IR 45 R -
DR 403 B ) T U -

h
A =y dexp —— dB F.2.2
osur 7/0 eX{ 5000) ( a)

Herpry, 2 PO SR GG T T B AT, 2 K31,
PRI JC A 1 7K 280 A k-

— _ hrho
PRI 9 A 458 o ) 7K 228 38 s PR S 0k
hrho
A=V 4 exp( 2000) dB (F.2.2¢)

F3 X/ HUH B AR AR e ok

AATLE T — A TE BN MRS 2% B RS AS 200 3L (R B5UR & R I 2 AU A AR IR
IR IT

{Eﬂa§ F4EPB<]7‘3‘?£’ hrho = hts, eelev = etpm, dcv dtcv’ T??U.jj | W %W}I{%EPE/{]7K;I§
v A RIS R K 28I B SR ZE AR, o s, Bppos ™ diey tHE 3.1, fREEHI AN
(F.4.3a) 2(F.4.3c)THH 1AH R :

Ay =4, dB (F.3.1a)
Awtcv = Aw dB (F.3. 1b)
Appron= Ay dB (F.3.1¢)

{E%F4%¢H‘]j§?§, hrho = hrs, eelev = erpos; dcv rcv’ 'fﬁ“?”.jj /:L %ﬂﬁﬂiﬁﬁpﬂ/‘ﬁkiﬁ
A A A K 2GS SRR AE , He by, Bppos, and dpe, A R3.1. fREH A
R(F.4.3a) F(F.4.3¢) i HIAHE1E -

Apyen=A4, dB (F.3.2a)
Aper =4, dB (F.3.2b)
Aprren=A,, dB (F.3.2¢)

FONEA . TR KZES . AW KT IE R AR, DA SEEE
XL 2 HC B AR 1 2 6l AT PAER IR

Aos = Aotcv + Aorcv dB (F'3 -33)

Aws = Awtcv + Awrcv dB (F'3 '3b)
Awrs = Awrtcv+ Awrrcv dB (F-3 3 C)



a4 ITU-R P.2001-1 & H

F.4  Rum/3EERIXT7E U B 2 IS AR IR KO I8
AT TAETC R IR N3 WA E B B AR SR i S
BN A K 28R B R B s, masl 2157 A FE 450 01, mrad RS I 57K R B d,, kmo

B 3 20 90 AR TR IR ZE R A P P (R 7K 28 T I R ) e ek 2% v /A
EfHd, A, FA,,, LLdBAHAL

M “surfwv 50 fixed.txt” FIECHE SO IRAS 2 b2 THI 7K 25 5055 B puro
R AKX (F.6.2) THHEAETCN RS 1P K 28 = A 1 B AR W E Y, LAABRH

A Z(F.S. 1) TH A B K R AR E P Lhg/m AL
R s = Psurrs 13 Py

2~ 3 (F.6.2) TH A FIPAE R~ T 7K 28 =0 A 1 B AR S By, PAABIY HLAE
TR ARK RSN R R d A, -

d = > (F.4.1a)
0.65sin(0.0010,,,,, )+ 0.35\/sin2(0.0016dev)+ 0.00304
2
d, = (F.4.1b)
0.65 sin(O.OOlGe,ev)+0.35\/Sin2(0.0019dev)+ 0.00122
THEE K 8 AT RUE B deo v
ey
d, =d,)|1-e K exp(—Mj km (F.4.2a)
5000
dL‘V
d =dl1—e % exp(_ ”_hj km (F.4.2b)
T 2000
H s JO AT R M R 7K 28 3 o ) 28 o/ 3 B B AR S P AR 7S O
A,=v,d,, km (F.4.32)
A, =74, km (F.4.3b)
wr = ’erdew km (F-4-3C)

Herbry, Fom R0 AR RGP T R A S R, S K31,

F5  WHRKESEE

AHAr 7R IR SRR T ik, ARy A (F5.1) 45 T AT &Y
FI 2 p e EL



ITU-R P.2001-1 i+ 45

h, <2600m
H A (F.3.1)

rho

{ P, +0.4+0.0003%
p =

P +56Xp( 1800)

F6  WFHAAERE
ANE TR EHBI AN . BELZRMHERANS WITU-R P.676 2115,
P 4000 R P9~ T L AR 3 YA

|72 0.62 2,10 dB/km (F.6.1)
2 1.16
£74034 (54— £)"°+0.83

IK 7%

& T T A A, F L dB/km:

/:‘L
2
{o 046+0.0019p_ + 3981 {H(f _22j ﬂ f2p. 10 (F62)

(f—22235)%+9.42n f+22

\Fﬂi

7=0.955+0.0060,,, (F.6.2a)

h h 3
= exp| —= / F.6.2b
Psea = Psur p[2000j g/m ( )

% G
BN -EJE FIEHE R R

KTNH T AT A L pYoltf 18] P 11 24 T-BUi -E 2P 35 B AE A A #E 20 0 8 1 0.1%,
1%, 10% F150%HF 113t 5057 (4351 9FoEs0.1.txt. FoEsOl.txt. FoEs10.txtF1FoEs50.txt)
EHEFEAT I RS E KA LT XA TEANEH TREE A X,
AT B LoSES AR Ny 2 12 H TR 9 I 2805 A0 1 TR 5 7= A= v 5 5 5 P A S 1

XA TV EATE 2w BEa,  DRUSSS A AS R S AS R vH 5. DRI T B A 1 e A2
K, ZitEIEH T BRIk . 1 HIX AN 545 AR X AN TSRS PP 45 RN 45 5 7
— iz,

G.1 HHifoE
25 Hp%l IR Ta], AT DA B T P AEEHEWT BT 5 BRI FE,  p Flip, SR G. 1,



46 ITU-R P.2001-1 B+

#* G.1
B Ep Mp, %A
pYo B [E] p1 p2
p<1% 0.1% 1%
1% <p < 10% 1% 10%
10% <p 10% 50%

et — I E, RIATHRIRM for, BB TR fomn Mfope BRI Ap2 % RIIT TR) o 5578

Yl T AR fo il -

of )

log[sz

Y4

G2  —BhIMERRIEEY
AL (G LD TR AR AT S g, DAMHZYFRAL
THE — Bk L B A0

MHz

/. oEs — foEsl + (foEsz -1, 0Esl

2 2
L ()= 40 +o.2[ d ) (IOOOfJ +exp[d—1660

d d Y 2600 Sk 280
I+ — [+ —
130 250

THEH R AR B -

0.5
[, = 2{%2 + (ae +h, )2 —2a,(a,+h, )cos[ziﬂ km
ae

Horhe ROREH B ERI &R, 9120 km.
H H 25 (A1 FE AT F R AR T AR
Lyt = Lygp(hy)
by, B3 Lysp AR BILD E X
ML B — B TE K28 2 BRI 47 A A FE R R N

a, sin(, ) y ad
h, + ae[l —cos(¢, ﬂ 1

£,=0.57r - arctan{

Hr:

6(1:

rad
2a

e

9 2% S 2 (R AT A A7 B W] AR O

(G.1.1)

(G.2.1)

(G.2.2)

(G.2.3)

(G.2.4)

(G.2.42)



ITU-R P.2001-1 &35

8lt,lr =0.00 let,r €4
HAHXH R FIATHT 2 30T LSRR

1—cos(d,, . e
Vi, =3.651 1000 f d,, 1 cos(d,) # 8,20
’ 7] c0s(0.0016, )

—_3.651 \/1000 rd,, {%} HAt
PR 25 i 1A 2% (B R ATT SR A TT LA IR 9
Ly = J(vy,) dB
Ly, =J(vy,) dB

HARHIH AN G111 8 L.
STE HL 25 J2 1) — A S5 R vT AR R N -
Lypg = Lygg + 11+ Ly + Ly, dB

G.3  MBkHfEIERA

a7

(G.2.5)

(G.2.62)

(G.2.6b)

(G.2.7a)

(G.2.7b)

(G.2.8)

I AR(G.LD) A LA Iy 2 — B2 M 2 =B K et . 37 H, A LUFIB
SKHIAH TS ER O S VU 5y 2 — s AU oy . = A i B, £ AaRMH.3.D)F, 25

Ay = 025 dFld, = 0.75 d.
AKX (G2.1) EHHHEMT,, IR TH 5 Pk B E ke

T, (d) = 2.6T; (gj

TS R AR AR A

0.5
L=4a +(a, +h, )2—2%(“@”@‘?)‘:05(401 H a
a

e

H 7 (Rl T R B AR T B

Lygo = Lygpll)
HA R Lyip A 3111 & .
ML B B Bk A TE K2 2 1 RIS R P2 2 M R

€, =0.57 —arctan a sin(@,) -a, rad
hes + ae [1 - COS(CKZ )]

¥

rad

(G.3.1)

(G.3.2)

(G.3.3)

(G.3.4)

(G.3.4a)



48 I TU-R P.2001-1 &35

PR 4 i Y25 AT S8 A B PT LASR IR
821,27’ =0.00 let,r — 87’2 rad (G35)
FLARXS B AT S8 2 50T LR 7R Y -

looofdlt Ir [1 - COS(52t 2r)] s
3.651 : : 8,, 20 G.3.6
L \/ c0s(0.0016,,) G (G.3.62)
2 1000 f'd, , [L—cos(8,, , )]
-3.651 Ll 202 HAth 157 G.3.6b
\/ c0s(0.0016,,) fltisot (G.3.65)
PR & it B % ) (RO SR 1T AR R N
Ly =J (V) dB (G.3.7a)
Ly, =J(vy,) dB (G.3.7b)
HpmBuh AR (3.11.1) E X,
ST E FEL S 2 1 kA AR RE TT AR R N
LbESZ = LbeZ + Fz +Lp2t +Lp2r dB (G38)
G4  EXRfEHIRRE
BT -ERISEAAME R BIFELy, (dB) A LR RN:
Ly, Lypy <Ly, —20 (G.4.1a)
Ly, =9 Lygy, Lypy < Lypy —20 (G.4.1b)
~10log(1l0™ e 4107 es2 ) HoAb g L (G4.1¢)
fis% H
KEBEETHE

H1 3|&

AP AR T 200 A FH 45 N2 BE AR RRIN A SE TR 2R B BR 1% B R A SR TR S

B BN AR B R T A, X RNIZERREZ LRSS BN E.
S GIR B - B fE Bk 2 EIDU 9 2 — U4y 2 = 5.

K B AEEARASEAN TR2. 2.1 5 AR WA P & BRI 1 R, X
e UM E TR 3RS iy ZX S AR BRIt B2 S R S 8. X T RO R B4R, ARIEHS
JEEOR AT RE 24 L1002 B o X AT e 2 A2 0% A H. 55 77 {5 FR R 28 o o7, B % 0 30) B A AR AR



ITU-R P.2001-1 i+ 49

A, WEZKBEME—ANUTMEIRE N, SRS LT SR e e, R oy S N4
FERIRAF IC L RS H

FE N ZE AT, S A P IR SR AR 3R S o A TR B e T = £ R B0 St BT 75 2 1)
AT, FERRE T A T
H2 BErNKEMGA

BINETREAEKED (A aThflke. et —MaHnkE, HTERHES
b AR IR AR K

2 ] 22 T 2

Aton = bre = s degrees (H2.1)
oS
r=sin(g, )sin(9,,) +cod@, )eos9,, )JcodA,,) (H22)
THE AR BEAE AR T 7 2 2 A R 1 v o PR £ 2
¢, =arccos(r) (H.2.3)
PR R T
dge = Ograa Re km (H.2.4)

HAOpae INE B 0s RAER2.3IHLEH.
WA E§ HAFTIA, fEN—I—8EN, dE Saftt, W%2.2.1%§ 3.2,
ﬁ‘ﬁxl ﬂl ylﬂ’ﬁiﬁ%:
x; =sin(,, )—7sin(¢,,) (H.2.5a)
N :COS(q)tn)COS@rn)Sin(Alon) (H-2-5b)

TSI BI B K B B AR ) T LBy, AR HLIFZR OIS #4217 17
NIEAEZ FRfE . WTRFIREERE, Hlf KR =M R B R A S H

g, # x| <107 and|y| <107 (H26)
arctan2(yl,xl) FoAdu 1 -

“arctan2” TN RE AR THHH RRJE 555 5oy IR L FXEI A B, 4R 0u7E IEFRI 5
B, flixsy AFE, EARERNZE.
W “arctan2”  DIREARIRAR, € n] LS AL B XAy FE H —ANAN I 90 B A 1 IE D)



50 I TU-R P.2001-1 &35

H3  B&EHEaritE

N RS TR B LER AR AR SR TR . AR HLE] ]
BB (B dp(in k), AEAS T A SCRS A RLE

T3 U EE B AP 3 B AR BRIV AR X A -

q)pnt = dpnt /Re rad (H.3.1)
FEAR H3.D)FLE Hop, LI AL,
THLs A :
s =sin(0,, )cos((]) pm)+ cos(0,, )sin(q)pm)cos(Bm) (H.3.2)
A KA N
& iy = aresin(s) (H.3.3)
THRx, A )
Xy = cos(q)pm)— s sin(¢,, ) (H.3.4a)
¥y =c08(,, )sin@,,,)sin(B,, ) (H.3.4b)

THE ] S A Oppe . T ECF IR RS, U5 23R BUR = A B0 B B /N E 2

B, #ilx,| <107 and)y,| <107

Ppnee = (H3.5)
g ¢, +arctan2(y,,x,) HAEH

ERA D E, P HEQpu AE IEHIHI360 BTG . arctan2 D e Y S BLHS 35 (1] {# E [H 7E-180° 2
180°,

ipa
ERITFE ) RN 10 R 5L

1.1 75

KM L—NEREFE, TRL R SRIM R — MBI L S e M =S . A
(Q) MWIThaE I RANAT AL, LT 2 B AL RRRAAL, o 55 10 2N AFE L R I 1)
Hort. BREQA)&— BF A R AL

WRPMA AR A | X FQERPHIZS sE B R A . SR, il 2 i 2= FI R K i 1 28Rk it
HE B AR R B g, R, TFENIXEFRIRL, Rl R e S X A TR, BR 2
TR AT 10 bR



ITU-R P.2001-1 i+ 51

HIER, BRARAAWIFEFHIENER EEAR R, ZEFIERECETEIR A > 0) MHH
(A < 0)PI PRI o
1.2 ERHE

ARAE ST — AR Aieq), 4T T 05E AR LS g% [a) & B 1 8. FELF
JUAHTT, FEFP R — A B2 Querl(A) o Quuer(A) 7 Auner(q) N i B B AR FE AR TR (1 ZR AN 3 A1 R 2K
Qe A)FEFRAEIE S sIEAA M FEZSRIFE Y

Qirer( A)IA TR, BINIE R, Apign BRKT Aiow » 1Bqnign DT qiow- o

ISR PN B 1 eI RV R ZE oK, R ARPT R AN, BFERT R A 2 b
I 1a] . Lok, A b RO R, BB 20 LU 8] P 25t H be 1 0 LR v i)
AR

Tl REREZECE

S0 PR IR AAE A i T AR E VAR FIAFF IR BB MK T, HHAum TR
Mo IR, RBEIEAGERE S, ] A, 5 N 10 dBEE G AT 2L

B E R R R IRE R R R S P KN AT A6 16 -
4,

A =2 dB 1.2.1)
Ao =% B (12.2)
Asrep = Ainis dB (1.2.3)
WIEEACE 53 LU (B ZE 08 A pign A1 Ao iB 3L
Ghigh = Qiter (Ahigh) dB (L.2.4a)
Giow = Qiter(Aiony) dB (1.2.4b)

B bR E EA:

1iq < Ghigh> JEEEWR
FHEE Aiow = Apigns
E%ﬁ'fﬁ%qmw = Yhighs
HH Ay = 2 X Astep:
HOHE E Anign = Anign + Asteps
FIH 220 (1.2.4a) B FM 5 qpign 5
I BITFIRTEIA, ST IR 2k TE .

G > Qiows JREEUTE
HH M Anigh = Atows
%%ﬁ 13%%@11 = Glows



52 ITU-R P.2001-1 i+

B Agrep = 2 % Agteps
FEH Aiow = Alow — Asteps
I 2 20 (1.2.40) FH A5 5 g 5
MIX BIFGETERR, EH T IGE RIE R AITEH
B, G > Guigh T g < Guows W ZDIFIEPAT . BT RIGHIEA R 7245 Tk

B NIRERGETE, ANE qionMqugnfIE, TEARZIET 100G, THEH FH G =25
IR P

T2 —#HH kR

{EﬁAtrjﬁ
Ay = 0.5(A1, + Apign) dB (1.2.5)
TR BT R
i"‘%:ﬁﬁj\ H: EH‘ I‘Eﬂﬁy)&At}’yﬂiﬁﬁ!
Diry :Qiter(Atry) % (1.2.6)

%QIW <qg i%ﬁ'fﬁﬁAhigh = Atryo
éﬂ”: E%ﬁ’fﬁﬁAlow:Atryc
FIRAR12.5), FEHEFA,.
M HIF 4R — 3 SR . —BEHIE RIS IS AR B e R 5E T IR EL
Auel Q) WITERTE . 9 T 34T Hed o EHERIHIEE, 2 nie N — D BHR/NVEBEEE, XAME
TR THFHET 3.32l0g(Ay, / Apee) o Aace =0.01dBIE BRI 10— Hono EARTE R, AREE
NI,

s Z N ICTEENBEY ONAYSE

Aier(q) = Ay dB 1.2.7)
i
R AR R B ) 45

Ja 55

AT T AR AR ) 2, IR R T R A AR A5 5 1 TR R R =
ST AL VERE .

PRI S — EER-EA T RAR - A% 3% 05 SN . ARk A AT
S BT WHRZEU . BUR-E. ORI WE. 2R RE. AR A S L
AN AL BB At Rt Z&am i)/ a0. R L, JoZk e Rt
KA VU FRAN R B3 A2 FEAT BB i o 5 =07 208 B Joi AR 0 MR S5 o 12 Wi f4 1%
@ fe. M TRIE S, 5 & WINE T R o AN . i R R T A% 3%



ITU-R P.2001-1 i+ 53

POFmsTa] s Fdlegeit BRA, prOE R Es Sl R IR AN B, AR AR HOQ A2 B R 2
ol o BRI O TR RURE AR A S AR [ 2 (8] (2R 2R o 3l B AT (1 — ALY
WL ) A BRAAEAR AR 1 S TR Z M R R . BRILZ b, fEAEGRAT, HUE M
THE R B LAR 7 sURFIE I 2 Bl , X AR RXE, PR AT 1A fal 4L

J2  GETER

BIRI2 RN T SR () 484 . B3 b O PR AE T HE R XL B8 B 2R 2% Al A & — MBS
oifeE, MaACRERHMFENSE T oM. Ui, & & %R KM & BRI R
(ICDF) o XPpEEAI A0 FE Mt L2 — N BN AR & . 7EAH BB R 2 & 1k 1) (1) - B)
SRR “C” RoRFTERMA, “E” BoME LN, “U” RRLREk. “S” HEARK
wetrEH G E NS, ERRNIEESGHENT RS, AL 7R,

KT FRBHERE T LS EATT B STT . (HEX T A S & WA 20 A6 1915
B X E IR VYR B P R AL

FE R A A, LARTE P Fh I 51) £ it 3] 2% 3 (K 4% SR R oh [ — R ) S AL S A . —
FARER 32 A OC T~ VS BB = A2 (1) B 28 (A1 FE . FRATTH R ERL (p) BRA(p) RIS TEp Yol 8]
FIICDF{E . B G %inl . in2fout/ ] TICDF, J&%%scalH Thr&EHiN .

2GR PIANICDE (—A> “C” &IERF) ER A H 7 Hip b 3G N ge & sl #6 2 1F
f] FRL IR

Lout(p)=_1010g(10—0~1Lm1(P)+10—0-1Lm2(17)) dB (lea)

L,udp) =Ly (p) + 4n(P) dB (J.2.1b)

g5 —/ICDFAIE =AH (—A “S” AR, than—A sl sgmob aE, W2 mE e
1. ICDF4H{EZICDFHIN “HA 2|7 Rem/ R 3 A 81E

Lyudp) =Ly (p) + 4 dB (J.2.2)

FTDAR “ i 0057 17 RN “C” R0 “S” AL, LAY p % B I p Y i TR
WHE TR ANMERIPY%, I HATEE 210 B 4.

WEGLASERIMEI (—A “B” &30 BREEIE, (T IERE B,
A N ICDF 1] £ 45 H A 7 LRI A 0B 25 Hh

pout(A) = Pinl (A) +pin2(A) dB (J'2-3)



54 I TU-R P.2001-1 &35

XA R R A ] e B R N BT A . XA TVE ] DL RSS2
MR DL ES 5 o

—FE R RERE, WAAHRIIICDFMZ & (—A “U” SIFF7) 2 mmAER . Shr
b, REAPEUEREBEET), MERRERIEAAIE . yWRPMAE R IR 5K R 1% 5L
[, WRPMA AL L5 2 Fo VR Ge T 7 A AR =4 g 80 05 3. R 265 37 fifiidk

B, A PIHRE, WRPMEALE & PR T R A S RIS . IR
Ny AR AR A SO VR AR T B A AR ) S A A 40RO IR 18] 1 20 BE AR R o XA i B A
FEIEFE RIS S, BUE SR B AR A N R ARME, IR Ep% I 8] AP A (BCE %)
BTt —A “RE” WIIRERT T H BRI A ESNE, IR AT IR A /5 2 SR
NIRRTIRANTHAELES 5.2 -

Lout (p) =-5 10g<1 0‘0>2Lm1(17) +1 0—0-2Lin2(17) ) dB (J24)

RERNRIEE EEXMAXJ 2.1 oML FHEAFS “mfa” masa, H
& “U” M “C” GG EANFR . XERFFE/RI S, 193587 5 S f s
A, AN EHE T kR G BI HR E K i 2 300 2.4) B 2 IR ST

ERERNAL, R TR IR AR R Rl 20212 MJ.2.4) 0 e =il
Bl AHUE . HUE RS e S EH SRR T E . X2l G AKX L AE§ 5t
RO AR RIR . X EH BT 5 3 A A R B A far s AR A n 2 e
BIER AR



ITU-R P.2001-1 B3

K21
GaTHUE
Eﬁ+ Vo Y=: S
ek EEGAE RIS
e
T4 c .
T W IR £ A
KA .
N+ | -
=AU TC R I 4K
St 2 B v S

HUHE

P.2001-04

55



	ITU-R P.2001-1 建议书(09/2013) - 一种30 MHz至50 GHz频率范围广泛通用的地面传播模型
	前言
	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 km时的折射率
	3.4.2 最低65 m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
	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
	A.4 实际剖面的布灵顿衍射损耗
	A.5 在概念平滑剖面上的布林顿损耗

	附录B 晴空的增益和衰落
	B.1 引言
	B.2 多路径活动特征
	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

	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
	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foE
	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

	附录 J 在广泛传播模型的结构
	J.1 引言
	J.2 结合子模型


