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0 (hsae <0)
ZZTC,
fair jac+.ae DB AT, BRI I BB S 1T L CORB S HANALE 3 2BROE 7 B o372 B i
hEARE ()
Awind,j BHD %K%}mﬁ$§ (mg)

Agums jae - KBS HRNTATE 2 B AT, BZle (2350 CHE DI B 52324 7253855 O TR (m?)
hsac B, Bl 2B D KB E (deg)
Niar LAk, RIS 34T 2B 115 00 NG £ b ()
s_gwjae BT, BERIEET 2 KB 7 1 & B 1 OV AR T L2723 £ (deg)
Thh,
B F A o mfElL, (1) TROHIND,

Ayinaj =%2" Y2 (13)
ZZT,
Ayina;  :BHREBEOIHFE (m®)
x, : B O EREEONE T (m)
¥V, - BR O BB &~ (m)
TdHD,

KB 25 AR T 5 B A d . B4 350 C B 01 B4 1 R A 2% 24 72 28 43 ) T
Asuncsjacl®s UFOR(14) THREND,

Agunjvar = X2 +x3) V1 +¥2) — Aons (—%2/2,=y2/2) — Agp (—%2/2,~y,/2)
- {(xz + x3)y1 — Aons (=%2/2,y,/2) — Asf+ (—x,/2 '3’2/2)}
- {x3 1 +¥2) = Aons (x2/2,=y2/2) — Agpy (x2/2, _3’2/2)} + X34
— Aons (x2/2,9,/2) — Asf+ (x2/2,y,/2)

(14)

Bt Aops (o, VX, EHO R ET (F— = 2) Ik o Tl B IS NDE NSO mfgE R L,
X (15) TRESND, WA Z 4 17T,
Zyy = 0 £/2iT hg g, S 0ODHE:

Aons (6, y) =0 (15a)
Zyy tan hS,d,t

X2 Y2 €oOsas_zw jd,t X2 B A
X+ =2—x <z, tan|lac_y ; MOy, +=2—y> X; +2—x |DLE:
3T v+ S ZW,j,d,tl ity Xzys tanlas—zw.jal 3 e
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X2
X3+ 5 =X zytanhga, /coS As_gw jar Xz (15b)
Aops(x,y) = X — X(x3+——x)
2 Zyy tanlaS—ZW,j,d,tl 2
X5 zy 4 tan|as_zw ja.cl ( ya ) R - Zytanhsar o A
=- e = e = = =B DA
X5+ , X7 T aystanksgy it 2 Y My + 2 V< cosas_zw,jdt 7
cosas_zw, jdt
Y2 (15¢)
X2 NV zy tanfas g jal V2
R R e
oh+( ,3’) 3 2 2 Zy+ tan hS’d’t yl > y
COSAs_zw,jdt
X2 Y2 Zy4 tan hsat HAL.
X3 * 2 x = Zy+ tanlaS_ZW'j'd'tl 75)/) Y1 + 2 y z cos as—ZW.jld,tO)i}ﬁ =
X2 Zyy tan|as—zw, ',d,t| Zyytanhg g,
th+(x,J’)=(x3+_—x— 4 J X —Z (15d)

2 2 COS As_zw ja,t

BIELAgr . (6, )L x I (AR T 42) D H XFIZ R CELILDB Ao mffa R L, 3 (16) TR
Do
Zyy = 0 2T hg g < 0DHE

Agr(x,y) =0 (16a)

X2 Zys tan|as_zw jd el ( Y2 ) Y2 Zx+ tanhg g H_A
22 g > I o ZWAE] 22 _ ) 22 _ I8t DA
X3 + 2 x Z Zyx+tanhg g+ V1 + 2 y D 1 + 2 y < cosas_zw.jat =
cosas_zw,jd,t

Yy
Acrs (17) AT Yz tan|aS—ZWjdt| +3’z (16b)
x,y) = x S ( 22 _ )
sf+ y 2 Zos tan hS,d,t Y1 2 y
COS As_zw jat
Zx+ tanhs,d,t
X2 . - Y2 cosas_zw,jdt ( X2 ) FEA .
X3+ =X < Zgy tan|a5_ZW,],d,t| NDy, + STy > P — X3+ = x)DE:
L% Zyy tanhgq, (16c¢)
Y2 X3 T =X COS s_zw,j,d,t X2
Agpi(x,y) = (J’1+7_J’)_ 2 X(x3+7—x)
Zyy tanlaS—ZW,j,d,t|
tanh
X3 +2_ 5> Zyst tanlaS—ZWjdtl mno oy, +22_ y > Zaa TANASAL g
2 i 2 cosas—_zw,jdt
Zy, tan hsa,
V2 COS As_zw j,d,t
Asf+ (x,y) = \J’1 + 2 y— - 32 / X Zyy tan|as_zw jat (16d)

- >3
—— N

Asunxs jae - ANBEDx HUNIALE T2 HAFd, RZle (Z3V TR MRS ICIELE H 325 Y 72588 73 O Hif (m?)
X, - BA A RS5O BR F i 1% (m)

X3 o B R 5625 B 1SR O A5 i T K7 1) O FEEE (m)
v B X O IEH DB O EREED L EC o M 718 O HE (m)
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V2 B PR E O @S HE (m)
Zyy B OSSO L0 A K CF— 3= 7) OBERH SR L1 (m)
Zey B RO BNIEES N A LT (FART 42) OBEENHOHRY L~k (m)

hsa,e B ASd. R 2381 T DK e EE (deg)
as_gwjar  BATd. RERIEISUT 2 KM 510 L B 1S DRV 72234 (deg)

D.45.2 O&ME/ITHLTABA Y —AlICE T AFENEZERASIIHTHH L ITRFEH
Affd, FEZIEZ 31T 280 002 1 oet U CORBE S e — AN Az E 3 288, B B Fh, B %o o
H X (== ) EEID B X (AR 7 0) I2dk> Tk, X (17) TROEND,
IHFEBREY OE K

fdir,j,x—,d,t
Asunjx—at X SpatNjae oS hsqr COSAs_zy jar <
0 =as_zwjar <90 > Dhgy, > 0) (17a)
= g X (S i4:C0Shg, .cosa ) -
sznd,j ( D,d,tn],d,t S,d,t S—ZW,j,d,t
0 (hsqe <0)

FEOEE

(0 = as_zwjae <90 2> Dhgy, > 0)

Asunjx—at X Spat COS hg g COS As_zy jar
fairjx—ae =3 Awinaj X (Sp,as €S hsar €OS s_zw ja,) (17b)
0 (hS,d,t < 0)
ZZTC,
fair jx—ar  BATd, RO 2B DB L CORBG DY —RICALE DBROEE B H 6972 B KT 24

R% ()
Awina,j : BA O ER 4% O i (m?)
Asun jx— e KD — AL S 2 A AFd, BRI 12380 N TBE DS I B B A8 2 728053 0 i (m?)
hsa¢ L AAFd, REZI V31T 2 K (deg)

N ac  Ffbd. KA 350 BB 05 0> A4 R ()

Gs_pwiae © BT, BERIEST B KB LB O OMEEAVK T i/t £ (deg)

Tb%,

KB — A2 B Ad, Bl (2350 VT B 0B I F 324 7= % 45 O B A gm0
PR OR(18) TRINS,

Asun,j,x—,d,t = +x)(1 +y2) — th—(xZ/z ’ _YZ/Z) - Asf—(xz/z ’ _YZ/Z)
— {0 +x)y1 = Aon_(x2/2,y,/2) — Agp_(x,/2 ,¥2/2)}
- {xl On +¥2) = Aon-(—%2/2,—y,/2) — Agp (—x2/2, _3’2/2)} + X151
_th—(_xz/z:yZ/Z) _Asf—(_xz/Z'YZ/z)

(18)

BAELA - (o, MIX, EHFO R ET (F— =) Ik o Tl B IS NDE NSO gL R L,
X (19) TERIND,
Zyy = 0 £/2iT hg g, S 0ODGE:

App-(x,y) =0 (19a)
Zyy tan hS,d,t

X2 Y2 €osas_zw jd,t X2 A
X1 +=+x<z, tan|ae_,y i MOy, +=—y=> (x +—+x)0)i :
175 v+ S ZW,],d,tl ity Xzys tanlas_zw.;adl 1715 0
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N X, N Zy, tan hS,d,t (lgb)
X1 TH TX COS Ag_zyy i x
Agn_(,9) = 22 IR (2 4+ 4 )
2 Zyy tanlas—zw,j,d,tl 2
X2 zy+ tan|as_zw jd | ( Y2 ) N Y2 Zy+tanhsde i ..
X+ x> s\ TS T Y) o+ —y < cosas_zw a7
cosas_zw,jdt
Y2 (19¢)
X, Vit 5 =Y oz, tan|as_ZW,j,d,t| Y,
Aon-(r,y) =4 (3 + 5 1) = = x IS (4 5 y)
y d,
COS As_zw,j,at
X2 Y2 Zyy tanhg gt B A
Z_x> : D 2y > 2 Sdl s
X3+ =X 22y, tan|as_zw jacl 22 yi + S Y2 aS—ZW,j,d,tO) o e
x Zyy tan|as_zw iat Z,, tanhg 4 ¢
A-(6,y) = (0 + 5 +x — 25 195-2w.jadly 2 = (19d)

2 2 COS As_zw j at

BIEL A (x, )1 x =M (P AR T 12) D A KFIC &> TSN DB A E SO mfEZ &R L, #(20) T
wIND,
Zy_ =0 FE/ T hg g, < 0DHE:

Agp_(x,y) =0 (20a)

x2 Zy—tan|as—zw,jd,t| ( y2 ) y2 Zy_tanhsgr o o A
= > - - S he = _ A = _ X At pHiE A :
X+ A2 s, DAt V) O+ -y < cosas_zwpan 2 B
cosag_zw,jd,t

(20b)

Y2

Vit5 -y z._ tan|a5_ZW,j,d,t| Y,

Asf—(x:y)_ 2 Zy tanhS,d,t X( 1+?_y)
COS As_zw j,a,t

Zx— t"-nhs,d,t
X2 V2 €oSaAs_zw,jdt X2 .
X+ 24 x <z, tan|as gy a| POV +Z—y > +(x1 +2+ x)@if%/m\.
2 2 zy—tan|as_zw, jal 2

Zy_tanhg g, (20¢)

COS As_zw ja,t X2
d X (xl + =+ x)
z,tan|as_zyjq.c| 2

X2
yZ x1+7+x
Agp-(x,y) = (J’1 +5 - J’) E—

Zy—tanhgq¢ @j}%é\ .

X2 Y2
X, +=+x=2z._tan|las_,y ; MWDy, +=Z—y>
175 x | S ZW,],d,tl TS Y= as_zw.jdr

Zy_tanhg gy,
Y2 COS As—zw,j,at

Agpo (x,y) = \)ﬁ + 2 y - - 2 X zZy_tan|as_zw jat (20d)

- >3
—— N

Asun - jac  ANBHx —BNIAZES 2 B A, Rt (230 TB PRSI B 28 M 7258050 O 1hifE (m®)
Xy B KT 5B 1 AR A i £ C O K ST [0 BB (m)
X, - B AR AE OB 1 iR 1% (m)
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Vi B KT OB IEGER 1R i EC o ImE 7 O BEEE (m)
Y, B P SE O @S HE (m)
Zyy B ERSE D 1J7 00 A & G == 7)) DBER B ORRD L~ (m)
Zyo B AERED AN SRR ES V2 H KU (P A7 1) OBEHINHOIRY HL 1% (m)

hsa,e B AFd. R 2381 T DK B EE (deg)
As_gwjae BT, ERIEE B AKS 71 & B O A OB AVKER o723 4 (deg)
Tdhb,
HATd, REZIt 123613 2 K85 75 18] L BH 1 O MRS A B2 A ag_gy 1007 —90° S azpar; =
90°DFEHZ LD LT D (21) THEEND,
KEHALE DS B E RS I LT ox — NS S 0F

As_zw,jdt = min[lazs,d,t - azw,jl' |360 +azsar — azw,j|' |_360 + azsa:t — Qzw,; |] (21a)
KEGATEDS, B P I2xt LT, x +NCATE S 5 Rf
As_zw ,jdt = _min[laZS,d,t - azw,j': |360 + azsatr — Azw,j |' |_360 + azsac — Azw,j |] (21b)

ZZTC,
As_zw ja,e - BATd REZIe3810 5 K85 7101 & B A 055 OVERR S K 112729 (deg)
azsac - BATd. RZIHCIBT DK AL (deg)
azw,j - B D ER5E O F 7 £4 (deg)
Thb,

D.46 BIOSE/ICHEITARERSICHITIELTNREMRDEES %
K72 H FHIH R EAOY)— TR SN AT 2R E T 5, B fFd, RT3 D8 DA% I 3610 D RO
A IR 5 B LT R EUT, LT oK (22) TRIND,

fskey.juat = 2@jy+ (22)
ZZ T,
foyjae  BATd LI 31T BB FES T8I B R 22 B RSk 472 B Kb Rtk 8 ()
Pjy+ B DR I b AT RZE DN TEfR %R (-)
Thb,
P OB IS/ DA T i K D TR R @), 13, LT (23) TRODBNDH, 22T,
FaCas Xp) Yar Vir Zg) VX BH O ER R L A BRI ITARD HEN DB D2 N K485 DOF 1o VT REfR 5% SR & DR
(CHWHBEETHY, LT DA (24) TERSND,

1
TA {falxs, x + x3,¥1, 51 + J’2»Zy+) + faVu Y1+ Y2 X3, X5 + X3, Z1) + fa(x1, %
TTAying,j

+ X2, Y1 V1 Y2, Zys) + faVu Y1 + Voo X1, X0 + X, 2, )}

ive = (23)
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fA(xa'xb'ya'yb'Za)
_ X Vol + 247 tan-1 Xp _ Xpy Va* + 25° tan-1 Xp
2 Vyb2+Za2 2 \/yaz +Za2
Xq/ ybz + Za2 -1 Xq Xa/ yaz + Za2 -1 Xq
——tan + tan™ "t ————
2 Vyb2+za2 2 yaz +Za2
x.2—y,2_ 72
PR 472 e
x.2—y2_z2
- %log(xb2 +Yo? +24%)
x2—y2_z2
—%log(xa2 + 7% +2,%)
x2_y2_52
+ %log(xa2 +y,% + 2,2)

ZIT,
Piys  BRHHESE D 7o RAED VI FERELREL ()
Aping;  :PROEBSEjOMERE (m*)

X1 : B KT ZE 875 B 1 RS 20 T /K -5 181D B (m)

X, : P AR AE OBk ()

X3 D A A SO BR 1 S A i T DK RO B (m)

Y1 : B K ORRTTHE A ESE b T T e 5 [ O FREE (m)

¥y, B A A D & T ()

Zyt LB DRSO A RNCRIES NV A 3 (AR 7 1) OBEENHOHRD HL T m)
Zy— B DRSO AN CRES IV A T (AR 7 1) OBEENLOHRY HL T m)
Zyy B A B0 B & (3= OBER B OHEY L HE ()

D.47 BOSE/ICHE ITARE BT IELTMRERDEES X
S5 A IR m s H¥— IR SNAZ L ERITRET 5, HATd, REZIEl 231 D5 0 & I B8 D5
H5HZxrd2 B LT RAeEiL. Lo (25) cREND,

fref,j,d,t = 2(pj,y— (25)
ZZT.
frepjar At REZIEZI00T DB MRS 231 DB A SHT69% B K2 R ER % ()
Oiye BT BT D TR S )
Thod,

P OB S j IS B AT MR O P TR RER B @), 13, LT D0 (26) TRDLEND, 22T,
fa(Xar X, Yar Vi Z)VEBA A E S A TR D SHEN SR 1 S iR A4 O 2 1o 1) TR REARE A SR D DR
WZHWDEETHY, N (24) TEIND,

Pjy- = UaCxz, %0 + x3,Y3, Y2 + ¥3,2y ) + fa(V3, Y2 + V3, X3, %5 + X3, Z4) + fa(x1, %4
ﬂAWiTld,j (26)

+%2,¥3, Y2 + ¥3,2y-) + fa(V3, Y2 + V3, X1, X1 + X3, 2, )}

yy,c
—— N
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Oiy DA A 2T MU T D AT AR A ()
Ayingy  PACTERSE DR (m?)
x; : B KT 5B 1 AR A i T /K7 Mo EEBE (m)
X, : B O ONE T (m)
X3 B XA S O E A A i E T KT D BEEE (m)
¥, B D EEO RS SE (m)
Vs : B KT ImER SR 1 AE i C oI E 5 Mo EREE (m)
Zyy B O EOLA MR ES T H T (PR T 42) OBERHOIRD L~ (m)
Zy (B DO EMNER ES NI B LT (AR T 42) OBEHNHORY L {5 (m)

B RSO TMANZER E S L7 B KT OBEE B D3R L~k (m)
T Do ATETIER A ERHED FHNZRESIZ B KIFTEHEL 22Dy Kk Oz, _130E3 2,

D.5 BEENEEAE

A fhd., REZIE 330 2 IR BLEE A &S, o SR F AR B RS 4 13, %+—%F%®fm’éﬁ—ﬁﬁfﬂﬁ
WXy ENNRGME N LD, ZOT — 2%, ERFRIZ O 30 s OfECREE I 1 REEFEFROIERpIC
IS, THLHZEND, QIR T I, K@K hg 30U, B L7225 Kn, THI> Tl Eﬂ%ep\ H%E*IJ
ATy 7T mIZBITDHHHES, LT 5, 22T miFERpZ R LT 2100 MROREZ AT > 7 mTHY
0,10,20,30,40,5047 1%L T, 0,1,2,34,5DHE TEIND, nyld. m=0,1,2,4,50OKFZ1%, m = 3D
120.5% L0 K(28) TEEND, BZIATY7md H R HOB SR X 9 12RT,

Sy/ny,  (hspm > 0)
= P 27
Sp.m { 0 (hgpm <0) @7a)

m=0,1,2 DHF
S =Som (27b)
m = 3D
, 1
S'pm = (Spm + Sparm) X5 @27c)
m = 4,5 O
Slp,m = Sp+im (27d)
n,_ n
np = p21'3 + np_1'4 + np_l's + np‘o + Tlp‘l + np‘z + %‘3 (283)
1 (h >0
My = { (hspm > 0) (28b)
0 (hspm<0)
ZZT,
S, (IERFp® H 5 & (W/m?)
Spm CERp AL R ET DML AT Y 7 md H & & (W/m?)

hspm P IERPpZIEALTDREAAT 7 mO K5 (deg)
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n CERFp AR R E TDORZNAT v 1B VTR @ EES 0L L7205 (-)
Ny DERFp AL LT ORER AT Y T mIZIS W TR D 0 LLEDBHEL, 0 LLFO550%L5%(-)
Th5,

ARCEEN:-@ || BYDSL-EE FHEOEENS g4 FHEDOEEMNS 345
WA LEEITETIES, || 5875 (= Sg/ng) (= Sg/(2ng) + Sg/(2ng)) | | (= S15/(2n16) + S19/(2Ny4))

émm fggg

FEYDSL-EHE
HS'ss (= S7/ny)

37

Z:ftb)ﬁ,sibf:ﬁﬁ
S 155 (= S19/Nyg)

ARG CHENE
HACLES PR SELIES,

¥

1E%F§*E§1E819

LA AL R LR

AL

m:0123450123450123450123 -+---- 34501234501234
p:G--.-G?--.-78-..-89--. .-1718--..1819--.-
n,l1&. 6:30~7:30% 105 BT | | ng=6 | | ny=6 | ny5=6 || ne=25 |
ELRTZED . KIGEEh>0&
BHNIUN N =45E78%,

9 FZRATYImDBEFERHOHE

D.6 XIBEDNETEH %
Hfbd, BRI 31T D KB L A ags o 1d AT O (20) THRENS,

sinagzg g, < 023Oc0s azg g, > 0FE72IX, sinagg g, > 0 and cosazgq, > 0DF
Azsae = tan~(sinazgq,/cosazsq;) (29a)
sinazg g, > 0and cosazgy, < 0DIF
azsae =tan~(sinazgq,/cosazsq,) + 180 (29Db)
sinazg g, < 0and cosagzgq, < 0DIF
Azsae = tan~(sinazg g, /cosAazg 4. ) — 180 (29¢)
sinazg g, = 1 and cosazgy, = 0DKF
azsac = 90 (29d)
sinazg g, = —1and cosaggq, = 0DKf
azsac = —90 (29e)
KGN A azg g DIETZ K ORIZITZLLTF DA (30) THRESND,

sinayg ¢ = cos8y-sinTy /coshgy, (30a)
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Ty¢COSAzsq, = (Sinhg g, - Sing —sindy)/(coshg 4, - cOs @)

ZZT,
azsae - BATd. REZIEIZ I 2K )7 004 (deg)
84 : HAFd D 7R#E (deg)
Ty s Bt B 31T B (deg)
hsa,e : BAd, REZIEIZ 31T 2K 05 FE (deg)
TdHD,

A ftd, REZIEZ 31T D KB M b o 1, LA F O (31) TREND,

sinhg,, = max [0,sin@ - sind, + cos @ - cosdy - cos Ty, ]

, 05
coshgg, = (1 — sin? hS,d,t)

ZZT,
hsac B Afld. Bl 2B D KB E (deg)
84 : B d DR (deg)
Tat c A, B2 361 D4 (deg)
¢ D EEEOHIRO X G U TR ST 248 (deg)
Thb,

A ftd, FREZIOZ 3T DIRFAT, 13, BLF DR (32) THREND,

Tye = (H + ey —12) x 15 + (L — 135)

ZZ T,
Tyt D BT, Bt 2381 DR (deg)
eq : BAHd IZRBIT2¥IR e, (FFRH)
H g (gD
L YO IO K AR U T AR FE SR B (deg)
TdHD,

AATdICB T D5 e i d, UL T D (33) THREND,

eq = —0.000279 + 0.122772 cos(2nN/366 + 1.498311)
— 0.165458 cos(4nN/366 — 1.261546) — 0.005354 cos(6nN/366 — 1.1571)

ZZ T,
eq B AT (T3 B (REfHED)
N 1A 1HZEN = 1ELEFEFHPLOBLO B (H)
Thb,

A dicB 1T 20R48,0%, AT D (34) TR,
8’ = (180/m){0.006322 — 0.405748 cos(2mN/366 + 0.153231)

— 0.005880 cos(4mN/366 + 0.207099)
— 0.003233 cos(67N/366 + 0.620129)}
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(30b)

(31a)

(31b)

(32)

(33)

(34a)
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5, = (180/m) &', (34b)
ZZ T,
8y : At 1281 7R (radian)
5y D HATd (IR DR (deg)
N :1 A1 H&EN = 1ELIZFEENGO@LO A (H)
Thbd,
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