B LR SRS SRR s AT

HEE AR B KT SRR YLERT
LB R B A SR SRS
2P IFE TSR E R
3 RSB BT TR
4B

wWo =

HAFEAERSRN - EILARSBIISE - B « AR ESEE TR AR - EE
BEB Y RAFAEISHERWETY - HERRTEANRRRER - Bl e R
SR o BRI EHANCEE A R > SRR SRS - EITHAARSE
wg  EEEIERENRENENEEE - SLENTSES  UHERARUEREE - 188
RSB E A « B - AR RRI I BRI D T AR AT
RO -

AR R S RS 10 SRR (R R SRR R R
G AT A RS S A - FREREREA  ERERORRIHE (-5
ELUT) EEEEMG - BRI ST D R AT G - ERELRRAR TR
B FT R A S A A T B BB B BIE - BIMEARNTR AT - BIUER
= AR RN - AT AT SRR |+ EATILLT B AR HOBERL
BLENERRE SR PEARSETRARE  BIEAEAREEE SRS
BB BEEEARIHREERERLN—EEERT  MRRENES IRERARES

BRI -
— -~ HiE

BE A REM B PEE ( Troposphere ) BYMHEER
%+ B B6AEMmove IIEIIE G - BTG
b EEAE (Medium) UM E (Dielectric
Constant ) & B » TN H B XEAEITHEE n
(Atmospheric Refractive Index)FT 58 + A EHFBRIA
FATA WA RBEWEAR - AEREBREEM
B o B+ Ar LR RAGR MRS R S -
BERIE O ET R B - hELER
AR E SRR AR H B S R ERIT
BT TR ERE - EEARITHERE
EAERRE - BREGEBOB S MR - &
B TEAE B A R A SRS FE BT R PR R B %
77 ( Bauer, Mason, and Wilson, 1958; Bean and Thayer,
1959) -

IR ER IR R BITIETY - B LRIHE
BEXRMITHBESSRMEE  FEHERTE

( Standard ) ~ T4 ( Subsefractive ) ~ BT
( Superrefractive ¥ TR (Trapping) - H P RIMETH
i S RIWARBREEEE LIRS - L
KT ET N Atmospheric Refractivity) FIZEE B AE/]
157 Nfkmgy o REICTRIE RS TR
Z3te BRSNS IR R R
TR - PR - TR AR RER
& o SERSHSEANYE (Waveguide) - HF K
MR RRE LS RT  BRERNEEHE
(Blake, 1986 ) - ILEEBIEMEBRAANRKYE
( Atmospheric Duct) ° 4RFIARBE B EAIE
A RS A BT (Hitney et al, 198515
2, 1004 ) ¢ - WEERMEHYE ( Surface-Based
Duct) + HEESHAETERMMTEHIE - ERRE—E
AR » BHsEEREE TR R - aTHERE
BRI » A AT L2 MR AT ADR Y R BT
AR RAGOBIT RS SR EY TN — -
5B R 2Zch YA (Elevated Duct) - EEAEILTRM
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EHFEFER T EAS A RS ERERNREE
BAE—E FESAFRERAERARENE
( Trapping Layer) & TS - E=2EE
{rFAYST_CAYRB N (Evaporation Duct) + HAREH
. REIBENER ST RERAERATRRLNTR
K%, 0 30 B BASRFNA9 S SRR RO - MBI
TR A ST S fE B E S A AR RS IR+ &
TS - R EYERR RGeS
7Rt ( Over-The-Horizon) FEALLUR E REEAEELD)
EEE TR RRE - AL RRAEHNE MR
BRI - BRELENARLERRFIES
IERTE LIRS BRI E AR E R
IR -

ASH R B SRR - BAE1940
EAETRE RS A EREIERN TS - BITAR
SRS R AN M S B B R A T
AT HLER G _ERYRY R - TERH - PSR RRE

ROSESREE - IR S B AP B - R

FEERIER AR A 2 RAEFANERSFERTEX
b EECRICE M - FRERT - BROSNE
[ (Bandwidth ) EEREFEE - BMELEER - @
IRE AR E AR R A R M S R - RTTREEE

' ARSFRARR S - ARERERIES » SRR
PREFEBARRE - BILATHIGE M AR « 1
ARBEEBETAERALD » DIRABARE
HEEHIR -

KA FEEWE GBI AR H G
SR A SR R T Y R A I A AT - £
BERRPH SR T EIA R BRI RBRIE
i - ERE R IR B - LB 0 1 ML RO
MM » UREES ARMEITH RHME15E - 5
4 BEATEFIFAEBIEEL (Exponential Model) ZRE
Bl (Fit) BENXEHHR  BREOAMER LK
e & B REE (Deviation) - B - B
HimEErE A BMLEE - BFHHETAREEN
T - A A BT REEEE A
BRI 2 R » DUR SRR T R o) i
Wy - =G BRMET SR - FI BRI R
SR - B R hE o

=~ BRI

AR EANARARREREE A RE =+
EARE o+ REGTTIRRIFTSHI00Z R 1229 RE + &
REEREEARSHMABESEO IR - B ARY
HREREMN  BREEE—  WEARMT - Hit
TERTE AR R BRI - DI RRY
BrSEEE - FEEMEE  EERE g

(TTAA) BAEsMEME (TTRB ) MAXRSBBATHTEE - &
F—ERA - TR TTREEK SR F R B
AR - AR - ARITHEE - n HARER
BT 5B P BN e - WWEBBESLT

(Bean and Dutton, 1966)

71.6 P, 375000 e

n= 1+t yx107%

(1)
RTEMAEHELE  —REBAFITHE N &K

HUS n» N 82 ofIBRIRADT ¢

N=(n-D)x10¢= 1200 375000 ¢
ToT

TS AR N AR R RN E R
FEAN/E + BRI - BT » TEREE K
RERYANAHNEY -157 NGkl » B AET IS
EEARYENEE - FH L BFRBS—2HAHE
TEHRARITEEE (Modified Refractivity, M) » FEELEE
R AYEMUE AR (M-Profile) ZRAFIAREY - HEINAY
BURBR ORI ¢
M=N+157H (3)

RIBER LT T,

=157 (4)

At o F AT A E dN/dH £-157 Nkm K - HI
dM/dH < 0 Mkm » HIEEEZEMERAR BRI T
B - ILATAIHIMTE KRB ERE - 535 - BT #
HHIN/HE A R RB RS (6P/0H ) - KRB E
TEL B8 BE ( 61/ aH ) Fe 7l 15 I 22 T 46 S (¢/  OHL)BY BN 1R
=

dN _a P aP  2be b de

FrTECE T E s O

FH§1a=77.6 + b=375000 - FEHB X EATLTHRE
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BERER > HRE2EEINGHITER - ERAR
HEHERELUhRE RSN - i Rmas - El.
BURSEA: I B IINEHR MR - HE A
THI RO A7 1 BB R e TH R CA DRI M AIE L i
S FEIMAE/] » HRERERIEITnRE - T2
ERREENBELA AL - B2, Bt
BENNEER MR - BEEM B R - HHFNIE
PHCA YRIMAEEL IS S HRIMEEX - LR EEIR
Ehig -

'y 4

Altitude
Alliwde

A —_

L Surface_Based Duct
S

-

-

Refractivity M Modified Refractivity M

B oo E eI 5 N SLs sy dn st &

Mal@mE -
4 A
< ] T
Elevated Duct
- §

A

Refractivity N Modified Refractivity M

B2 TFEFGarsRE N RSO
ME&@E e

HRHRAE ISR RS ERER 0.5 AR -~ &
AEE 1008 - MEANGRE 77 - 78 - 79 =FHK
SERARRIT R E ARSI SEE -
WEEBEBEE 10 2EESR-S0 - IE—28HR
— e R - U 0~ 1 SEN—H AN R SR
N HE{F—EFRE B - QI ERR MR FLAE
HETE A BLEE L ERET RS - FRHbaRE
HAFOE ~ MRWANRAE (Skewness) - AR

B3 - B4 B2ESs - SEHIREEEEEC~ 1A
B s~ 0B o~ 10 48 - b =8 el DUARE
Hi# B R S RSN R A R R LR
g - BT EMLIEAA RN - TAR
FIEA84HF ( Weibull Distribution ) ZRHEFTEEES » DIT
FRENB RS ERE SN (Probability Density
Function + 5% PDF ) R BB EEE

{ Cumulative Probability Density Function » fiiff CDF )
o BUERRRR

PDF: ft)= %G)-e_@ (6)
CDF: F(t<T)=1- e'(?J )

#Ht>0 ~ ¢c>0 Hk>0 o kTHEEIRSE (Shape
Parameter) * HABAIAR/NEE] T BRI

(Steepness) FIEAR » ¢ FEERESH (Scale
Parameter )  EAMERILMARTEERRE (Mode)
RORIE » Frt < T) onBdE CASEREISE T 893
THESSR - FRIETTH k B o HEER(EARTRE TS
- BT - BARDULEE RIS 'k
A EH k R ofE » #{H R R (Regression
Method) 32 « #30 (6 ) TERAEIEANE £
B (Natural Logarithm ) » FIASIHEEBME A]{S

n{-tn[1-FE <T))}=k-faT-k-fnc ®

B F(t < Ty FI T AT EARRTAOTE T B h R (T s8iE

HEIFE—REY F8RE) » S
fn{-¢n[1-F(t < T)]} Fl en TR ERIAIREL - 1 FD

Inc FHAR - RETH LR —RETHEARL

BN
Y=A-X+B ®
He
Y = fn{-en[1-F(t < T)}} (10}
X=¢nT (11)
A=k (12)
B=-k-fnc (13)

BRI (The Least Square Method ) FILUER
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C BMEHT ASBAE

XY, -nX Y
S X? - nX?
Zi: o (14)
B=Y-A-X (15)
Hobn TEERB . X 82 Y REWMTLE -
x=—2%
n (16)
AR
n ()]

B ABEBEIA AR (12) B (13) F»
k=A (18)

- Y
= X-—
C = exp |: A] 1)

#izt (18) ~ (190 AR (6) F - ETEEEHR{H
SRREIHERR ) - HAFHT « IETEANE—ReEs0sh
rﬁﬁfﬁ » BIEE T DA B FEGUES TR - EEHG I AR o
DUEL S EISHEEAE - AT BT R AT e FE R
BEGE L QIS R P A R T i LA
BEIRVEHIHRTER - A3, - Be. FEls. Fow - B
EAUNK ~ ¢~ FIEE - BREW - REARZE

(©) » IREiEA R E A E R BRI (Root
Mean Square ) B

o= ‘Z(ywi _Yhi)z
n (20)

A Yo FORBAAMTUDIRATHEBITTH (Element)
Yu RIFFRE S BRHEITE - n BE (Class) -

AR ARITHERHE 0 - TAERER)
FRRRETT AR AD L (R AR TR 2 BB BB (Log-
Normal Distribution ) ZEH#TIEE! - ATERRM IR #5
fii - HR R NER AT :

1 _{nx-in ry
e 25t

‘\/271‘ §x (2])

P(x)=

P S B nx BYEE¥ER: (Standard Deviation) » M
BAEF x BPMEE (Median) RFGE - iRt
(21) - FILURERHIEEH PO » B3 T EEELEENS PR
RAE F7 B AR IR » 4TI 0 o7 5 S 28 O 4 44 ey
%5!: o .
HERMOARZ B SRR - ARIFE
WoeT A fs R S R R T RE T 2 (Baver,
Mason, and Wilson, 1958 ; Bean and Thayer, 1959) :

N{h)=N, exp (-k-h) 22)
#H N, RmammERg® . « TR
(BfR Um) - BEARSEATE NG L E &
A BT — B E R R/ NV s VR k Bk
th - BUTIRZESgER N & k> [sdes
HR SRR N EREN MR
@) .

=~ HEtRR R

AR RS O s, , B4, L B5. st
EHERT A BHIREE S EAEI— B « LHRE M
WA - PERTRBRAMIEES LR AR
TG - BTG - BAFIE N g ‘
En[~En(1-F)] {eiictti®l ( Scatter Diagram) 3t A&
ENHIRRRE () - e, - 7. FIES. BRI
PR3, ~ B4, FIES. SOBHEE - o SR T
DURTF b A i e 2 - 7E(E e
RUREE 0.91 DILEEET 095 » (HRERAIERE R
160.76 + SERFR BRI I S B
RRITHRRIGEER:  (BATTT RS EAORIE
BRRITHES M -

[Elo. - Bio AIENLE=FEFEEo~14H - 5
~6 B9~ 10 AE—F « L AXERETEETS
RS B R RS R ELE T - P T E L AR R
A7 R BRI T B AT A R A LR — B A BESS
AR IRk (B3, ~ B4, - B5.) -
AR RS E « BMERTRENGEHE - 2
FHL BT A BRI R () . SEER
ZEPEE RNt IR B - BT e R
SHFOS MR e T R R S S B R R s
RO - RESAT R — B0 O

(Weibull) f1 ©w {Log-Normal ) fE##iEt B 35 -
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ﬁr -2r 1 -zt
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3 1
3 8
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— of
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4.99 5.09 5.20 4.87 35.10 5.22
N tnN
B 7. H= 5~ 6 Km
Jan. Jul,
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A STUDY OF THE STATISTICAL
CHARACTERISTICS OF THE A ATMOSPHERIC
REFRACTIVITY OVER THE NORTHERN PART OF

TAIWAN AREA '

Shuen-Chin Hsu' » Yen-Hsyang Chu' -
Hou-Min Yiang' - Fang-Chuan Lu® »
Chiu-Chan Su® »  and Chung-Ho Horng?
Institute of Space Science, National Central University
2. Department of Applied Physics, Chung Cheng Institute
of Technology.
3. Depariment of Fundamental, Chung Cheng Institute of
Technology
4. Department of Atmosphere Science, National Central
University

Abstract

By using the least square method, the theoretical
probability distribution function (pdf) are employed to fit

the observed histogram of atmospheric refractivity. It
shows that Weibull distribution gives a better fit to the
surface refractivity than log-normal distribution, where the
statistical property of refractivity above 2 km can be
described by log-normal distribution more satisfactory than
the Weibull distribution. Furthermore, the model of
exponential decrease is also examined for the height
variation of atmospheric refractivity over the northern
Taiwan area, The results show that basically the
exponential model can describe the height variation of
refractivity. However, a significant deviation between the
model and the data is observed if the atmospheric duct
occurs in the profile of refractivity.

]8(a) 8 T T y
80—
. F
¢ L
a -
a
E 60|
=] —
k=
& L
=] [
S 40—
o0
o L
F=
E -
3 204
[H]

Jan.  Feb. Mar. Apr. May

Illi!llllir

Jul.  Aug. Sep. Oct. Nov. Dee.

525 58



18(b)

13(c)

12.0

9.5

Mean deviation (o}
Ca
o
]

4.5~

2.0 L 1 L

Deviation of Refraciivity between measured and model

Jan. Feb, Mar.

) L
Apr. May

Seatier Dingram

Jul,  Aug.
Month

L ) L
Sep. Oct. New, Dec.

i, = 07122

N=axg+b
a= 11.01
b=—27.681 —
2 7B . 27 a
E]
a
L)
-] —]
= 65—
@
=
E
2 -
32—
D 1
9 It 1
4.5 5.7 8.8 8.0 9.2

Mean deviation (o)

18 (a) AR =4 (1988~1990) AHEEF #4248 (N) &% A
FHE -~ (b) Tl dls S EE X ALy FREE4E (o) ¢
At~ (c) NEom#hE pATauER.

Exponential Model N(h) = Ngexp(-k-h)
Month Ns k(x10-%) ]
1 339.8 1.340 4.85
2 339.1 1.330 592
3 340.0 1,322 6.41
4 3513 1.355 6.07
5 364.3 1.398 6.63
5 369.4 1.425 8.05
7 371.4 1.439 8.83
8 3716 1.441 8.04
9 371.4 1.424 6.56
10 353.6 1.371 6.92
11 340.8 1.329 6.99
12 333.6 1,312 5.60
£ L ARITHELARENSHA FHE B
0 N, RRAEA ah b8 Iy 4t £
k RmdE st s g (B4R D Um)
o RASARIT IR £ 8 X A4 Han B AL
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& 20 Dy NAR U AR AT A - R AR

Dale UN/GH ¢l OP/aTl cleal/ail c2 a1 24T [hs} defil c3+desdll

77092000 [ -0.584 0.270 -0.1187 00315 -12102 -0.0093 { Q.0114 4.5033 -0.1252 -(1.5637
7752000 -0.160 0.260 -0.1124 -0.0202 -1.6673 -0.0180 0.0300 4.1778 S.0390 | 01631
7062000 -0.403 0.260 -(L1157 -0,0300 -1.6436 0264 00443 1.1778 (1009 (14213
77073000 -0.541 0.260 -).1053 -0.0274 -1.6196 -0.0126 01,0205 4,207 {1268 -“.5330
780103040 || -0.393 0.270 Q1 L6] -0.0314 -1,1888 01,0074 0.0088 4.5190 -0.0781 -0.3530
78061212 -0.279. 0.258 -0.1081 -0.0279 -1.6379 -0.0108 177 4,1362 -0.0652 -0.2696
78072200 -0,220 0.258 -(3.1085 -0.0280 -1.7453 -0.02 l"n' 0.0379 q4.1197 -0.0573 -0,2362
78082600 -0.178 0.260 -(.1124 -0.020% -1.7786 -0,0180 0.0320 4.1834 L0430 C-0.1798
TO081412 ) 0193 .0.256 -0.£081 -0.02717 -1,4380 00072 00118 4.0682 -0.0442 -0, 17946
79091200 | -0:210 0.261 -0.1185 -0.0300 -1.6824 (L0148 0.0249 41,2087 -1.0509 -.2143
i o198 8T 338 oa o= aR2be asb 52776, b=375000

TR T IR TR TH T 2 0

B L dNAH (N/fm) |, oR/AHL (mb/m) , OT/OH (K/m) , defdIT (mb/m)
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