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PRI R BRSESKE I LELEPHEL - HPENHERE  REKEREER
.

2.1 BeEEHET(EKO Net Pyrradiometer CN-40)

AR R R 0 K BRERER 6 - AR R ERA THREFEH EREPEHER
c BHBRESON ETEREERHER » FHRARRENDEEIH - EEHARBRER - it
BRIZE GRS HBESN D EE MR - B R < BB BRI E C R
2% BREASHCATRERK HLEFRABERE  EHREENRENEZ#60ME -

HEBENEEBRARESXAIHER - BEREESOEBHIRAIKE » LUK SR E o R R
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Fri MR AIR Y & - ESFIRENER TN EEEEEEAL - SEFRFRE
B - FROIPEH K A0 ~ 55cal/om? [hr - K KB IES R E RN RE kRS RE
- AT BRGESERE -2~ —5cal/em?/hr -

FEALBANE  ERXEATREESER (IR DMNELK - ERAFSRERSHKE



224 AKREIZ BT HE N

(a)

90
801
704
60-
504 3 \
401

301
204
10 \

Taipei, May 24 - 30, 1991

Solar downward (cal/cm**2/hr)

0 v — —
24 25 26 27 28 29 30 31
Day
L— CWB — NTU ]
(b) .
Toipei, May 24 - 30, 1991
90
—~ 801 Solor downward
£ 704
~ J
~ &0
¢ 504
g 40
~N 30
9 201
~ 104
X o
L 19
=20 Y— — T v ———y v —
24 25 26 27 28 29 30 31
Day
= Solor down ===Solor yp = —— ne! =~=R nel ]

B2 199165 H24H ~30H - (a) EBRKREIER (NTU) F7 o9 Z i A B
FEa5E & (solar doward flux) - SFEHARIZE PR\ EIF A LA (CWB)
Pl 2 R2Em TEMSER - O)ESRFHNABR TEHER » X
55 170 - 4 16 ¥ 4 38 4 (solar upward flux) - 19E4TE & (net) R 5918
$1iE B (1 Rner) B Z R L -



NH=8EKAH WihER 225

(UV ) REZEH M - ERERSAFRERAGEES 25~ 5.7% » TR 3.6% -
B ABRH MR -

=+ 1992 F5 B3R EN 2

RIS FRIERE S A 0 AERBUT A RBHSEN  TEANRTRERNTEEE

3.1 Rk

SHW » B REEHEER - (EEMBG I MERNOTSE - KL 5 ARKBBABEREHR
B (B » 1993) ¢
SH1~2H EFWERY > FRAEW -
5H8~9H #mEEE  IHEEMWESmm/H > BHRFR6Inn/H -
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(cloud) - SA8E KB (visibility) : (d )IR|§2IRT ; (€)UVEL UV, a1i0 -



230 KERIE BB R

AT H 8 R H RSB (H 5b) - AR RIS 0 RS 8E B8/ KR E 1R R
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L—H RGO E RN EERY - o R BB H s AE B R (RH) 240 68% - [k
> B RAME 6% - Fi@ - S| MFRRHERKWBRARREHE - BRI BIERA -
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REFRER - DUEHH RRETEE - FRUAA—ER B B8 IEFR b (normalized) & 8 4
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HEZREHE - UEE SRR RIS - WHBRERNGEAEBREEM -

41 BEMEIH

FESHHESH 65 O T AR LPAFRFYHEITERL - ([ 6ab) 435 LB KB M
TS/ E(S T \EAEE - KiE L HBSRESBAHMMEE -3 BAEHERLE



N+=FXHA

Lanyu May 1992

300 4

100 1

solor downword }X

-100 4

Radiative flux (cal/cm**2 /day)
&
8

l—a—sohdovn—‘—solorup = el - R nel ,

(c)

Lonyu May 1992

o
v
[=4

950

-]
W
(-1

R downward

Radiative flux (cal/cm**2 /day)
>
[=]

[-9— R vpword —+R downwiJ

Hieheg

UV. flux (cal/em**2 /day)

~
o

w

o

231

Lonyu May 1992

w

w

o

0.048

0.044

0.04

0.036

T H 7 T '_IG"'IYS‘ 'TS' 1|191 rzvzl .2-5' '28

——rr~-0.032
3

Doy

[-e—uv flux —— UV ratio ]

BS 199245 H7EMRBISSFTHIH (a) RREEEHEES |, ST, net S IR, (b) 3t
R REH RS, (o) RRESFERIR| RIRT ; (d) RRESERE

UVEﬁ; U‘/ratio °

Sunshine duration (hr)

UV fiux/solar downward flux



232 KERIB B+ HE R

(b)
(a) Lanyu 1992 Lanyu 1952
— 12
£ -
S o S
; E
- [$)
~ =
L 01 - B
© ~ 4
g D
& = S
2 8
o <]
(e} ]
0o, : -
1 4 7 10 12 1] 19 k-3 ) 4 7 10 12 18 19 z
Hour Hour
() Lanyu 1892 (d) Lanyu 1892
— 3 ——
E - u" ——
I —_ )
:  3ed June §
£ — .
L || second-hatSept.| E
= of — g
L 4 Srsi-half Oct. ]
b= -
= 3
p ®, L (]
c
2 s 4
S S
o g : «c
:S?v—r-v—v-r—¥.,,, + -
1 < 7 19 13 16 1w 2
Hour
(e) Lanyu 1992
J
25 3
&

IR net (¢al/cm**2/hr)
Net (cal/cm**2/hr)

Hour

6 19924E5F - 67 - OATHAEION E4 > 7ERIRAT I 9 Z K B{LrY
(a)S1: )ST:5 (c)IR] ; (d)IRT ; (€)IRpe; 5 (f)net -



NHEEAR L 233

FEIWAES - AR > 5 - 6 GREBHME AR ~ 107 - KERZRREMHEER - I BB
BARE RN o KB& E v RS | #9545 ~ 62cal/em?/hr » i S 1§15 8 ~ 12cal/em?/hr - HitE
MERAER(=ST/S 1) FrEHE(E4D)FRHEE - OEB AR EZ R L IE %~
FIEAF0.183 » HIFRFIEMKIF0.175 -

ERERESE 10 T8 (IR ) $ 1 35 ~ 39cal/cm?/hr (B 6c) » HIAFRIBEBBA -
6AMIR | BK  RUBERBESEEN - 98 THA  EARK > IR KPP HMA kB
HEH RS - EEIA TRAZREEEMW - 1t - 1 EEH (TR 1) A7 36 ~ 52cal/em? [ hr(
B 6d). FRIBHERA - HERBHERMIE  6BHIRTEA  BREKBREREHN - It
BEGIR | —3 -

BN E IR =R —IRT) » (1B 6e) BRHZIFBMLEIR | HHE > 9 B A IR BHHE
B/ WHIR | FITR THEA R - IRBAKIE —1dcal/cm?/hr HBRAE 1SR LA -

Al B A W B net ([ 6f) » HESMLEARS | At RAEHREBRKAL - 9AT
4 A #9155 32cal/em? /hr > 5 ~ 6 B #155 38cal/cm? /hr -

BHUV] (CRASHRIEEHER) B > BES-6AAS (H7) » BRE-MANUYV BBk
B+ PR A AR 2.5cal/cm?/hr > I DS UVianio $9550.038(5 5 ) 820.04(6 § ) - i
| BATMIE SRS RS B R A BB B B K S -

Lanyu 1992
R —=—
‘_ May
2 —_——
— June
i
~
(qV]
L3
L3
£
2
8
>
o
::
1 4 7 10 13 16 19 22
Hour
B7 1992458 - 6H -9 THHEI0A L4 » RIS ZERB{LIE

SEER(UV]) -

DL ERt G EERREMEEN RS  BREESTEBERUSEA - MIEHMEL - TBF
FR > TR R KBS MR R -



234 KRB B+ ZHER
s2HRIEREHBESN

FE LB H B BT ABR A RER - AEG e H BRRESEEFEHIR - W H S
HZEH®L > THERZITPERARANRNEE -

EA L WA E D REERD - BE - R REFIREREET  HRTIERLEE
HEERMRRRNTRORKE  BE HHEZEHERE - B HTEEARKE - HhA2R
HHRR - (BI8a)Bm5H ~6H - OATHHRIOH LS » SHZHFYRRED Y HRFK
HIFER - 6 B H R RIR B A HI7E25 ~ 26°CR » 5 3321 ~26°C » 9 T4 F23~26°C
' 10 B4 20~ 25.5°CRRHE - BN H TR RRBLEYE H HREF S B 88— & B
c AR R A HEEERARE EAEH > MERENONEE - HREBNERRKEEH
MERSER{L2HBHAHEN (B8 - ¥R -FBEAWSXNAH » HBRREERBRIE &
-REB O MEERRFHE > REKX - BUZHMELAHE  ERRMOKA - EEEGHOETS
BARE - MHFRE LRGSR R e 7( 5 8c) Bn — &R E 2 HIEMHR - €S A
P ABAEKK -

421 HRWATABEHGR

£ ([ 9a) RE A5 HRZRS| 0713 H RSG5 - BRHRKEES  HEERK -
ZEMIBIHBAABGE0.93 - B DUEERR A REE - HI

H21#S | =165+ 511 x HF 5 H R (4)
MERREY - T (B 92) H oL EMRFRE  BinhfA —HRE -

HROWEARESIRBATYRETENEE (B ) - MR _Z2AMN - HRARKR
-0.74 - HEBREFIYBRAPSDNMER - BS| HERE LN FHBWHMNY - EEE/NP
657 LA F » 5~6 H R HHEUR —EHMHEN T 2RIE - e ZRNBERSE  FHEE -
HERBERE L ENPEBRER  HERRAMIT  ENEETEHRNFEVEERESR -

HRSWHRRS | EATHRBBGR (B 9c) - MR 2B IEHMY - ERHEERK -
FRRENBHTEZARERENGRMR - EHNRRAGREENZELIFRERE -

422 HitRRHEE

ERTSE R E ST S TR, R E S HRRS TEHH RS | WILE( BRI 4 %K)
 WEKH RS S REH RS | ([ 10a) - BIEK  HHRMS AKX tRKHR
AKX - RZIRR - BLHIFE0.125 ~ 0.21 1 - HHBRIR I3 0.62 - 539 1 albedo #7£50.18 < /]\
OIS ZfEME R - MRS LIEH/NRHER > HERERNAR -

HE— 25 53 B b 3% I 5 M B HL AT 3 T SR SR R T RO BR 4 0 BRI SR H S AH AR R O A I AR U
0.4 > EHHFHYHREFBAVEMRARERO0.48 » TR ER BB -



N=F.XA

Daily mean sunshine duration hour

Daily mean cloud amount (%)

Daily mean cloud amount (%)

Hi 4B
(a)
Lanyu 1992
! =1
G-G Q a -
0.8 x X a®3
> >
‘g‘ =g
=
x [= =S "3 -
0.6 » * -
x - :- -
>
= a <
04 a ac .
8, o -
[=4 he a -
0.2 x 99 g
S a " e
4 "
b< x -
»
> -4

Daily mean temperature

(b)

) v —
20 2t 22 23 24 25 28 27 28 29 30

Lanyu 1992
100 T3 S
D - - T .
Ly * ~q May
Tx = - o - -
aa> > mg a
40+ [=] i ..x* b 5 oa June
(== I - -
p * - = Q- sicond-hall Sept.
504 . =< | first-half Oct.
[~
a
40
a
1 @

20 v T y T T v T g
0 01 02 03 04 05 06 0.7 08 09

Daily mean.sunshine duration hour

(c)

Lanyu 1992
100 ] .
o il ¥
X > é.: *
[} ..,‘_ma
801 a 9 o
,‘ I3 g o
4 e X -a
604 X oy
Q
[}
404
(=] -
=]
20 -

85 70 73 a0 as 90 9%

100

Daily mean relative humidity (%)

B8 1992458 - 67 - OATHAHIOH LA - EWBLILFTHIZE H 91
() RM—HEEY (b) HRRFH—FE (o) HNEE—EEEHWE

°

235



236

Daily mean sunshine duration hour

KRB
(2) Lanyu 1992
0.8
0.6
0,4
021

Solar downward (cal/cm**2/day)

0 100 200 300 400 $00 600 700 800

BB R

Lanyu 1992
. %0 S = S
é - ® Qs - a May
-— . o O -
S 8 3 qkf.i" June
o o ‘g’c -
¢Eu x c** . second-half Sept.,
o »
2 w0 .~ o first-half Oct.
6 -
c ] a
3 o
40-
s - -
'g a
20 y - v
) 100 200 300 400 500 600 700 800
Solar downward (cal/cm**2/day)
(c)
Lanyu 1992
28
o -
: - he - -
T 2 <. nilgoe
2 "o TR
- e
- o=
E’ 24."- : 9% @ e
c a O g= 9
1] » - Q
g ° Qo x a
2> 24 ° a
= 5 o
(= o
20

0 100 200 300 400 SO0 600 700 800
Solar downward (cal/em**2/day)

W9 1992458 68 - 9AT4ARION L4H H EWERATAERKS|HE (a)
HEHHBFHS : (b) HFEYER : (o) AFEYRBAYEMNE - B 2Py
HRB R MR -



N+H=FAKA

B10 1992458 - 65 - SATHARIOR 4R » WA (2) B RS
EHMRRAER(=HZMST/ HRARS]) : (b)) HRMWS| WA RWESTHY

Daily surface albedo

Solar upward (cal/cm**2/day)

a
May
June
-
second-haif Sept.
»
first-half Oct.

Bk Bg
(a)
Lanyu 1992
0.28
0.2 . N
a x9 .255 ,-."“J’-L o_a
»9" Q, ﬂ:s'. 9 .
|ey *
0.154 ] Q. o
0.9
L]
»®
0.08 e ;
100 200 300 400 SO0 600 700 800
Solar downward (cal/cm=**2/day)
(b)

Lanyu 1992

100 200 300 40 500 60 700 &0

Solar downward (cal/cm=*2/day)

THRRE - B 10PN ERBRERRR -

237



238 KRR B THE

HRAMEZBN > FEESKaNB2HEAEN > BEUEES I=ax S| RRBERR
RFHAERMERE R REEEE S 19S5 | #0488 - (B 10b) /R EAHBIEE BT - 40
(REE0.94 o 5 R ik BT LA

A BH4S 1= —6.84 + 0.197 x [ 5HS | (5)
R © 0.197 0] {E R BB B B AR BT, -

423 HERRAATEHER

REE TENFERAARS THRENBRAREES - EAMT IR HEEORNE (B
lla) s —F 2IIEAAM - HRAKER0.7 - IRERASL  REHTHRMERTRK - FH
BHHERAYLS 760 ~ 960cal/em?/day » K H BB S | HA{EK 750cal/cm? [day o 55 R —
HABEBHEENSHE > BRI AGENERNGBMEL - BEREREENERD AR
REMBREET - (B 1) BRERRASHH/ET  RKBHKBERE B EH&
o

SN ER R ERE IR F B 67 (B 11b)(FHRI$R50.83) - BAMKIKERAA - WEER M
B REH W ENER > FIUETTESNNERBEXR - RekRER/)N BFEREERE
CFIUARBEARBBEENRZE  ERRIMARERBLEKD - WAL HBERFE (H
11c) (FHBAFRE0.78) - WRIFHER - B 6 ANERMEIREMAR - BRARERSH
Eﬁ °

HPEDER A EARGE D REIR] - OFIR] SRS SRR RLE - mMLAT

HZHEIR |=4.88+4.25 x 5 HEEE(%) (6)
RFIR -

1240 RHERALENEE  RREREH EERORHSGEH AR
RS LIRS EEREENRE - AL 122) HEB AT IR 6 H 255 560 1B 1%
» =2 RV B 5 TE AR (AR GR I 0.79) » A6 FTLAR T aLASEER FA S ¢
I BMIR 1= 333+ 26.5 x HF58(°C) (7)

H BB IR 1 #9152 840 ~ 1060cal/cm? /day » BB AR B RMIR | - FretBHE IR, - B RHME
#9920 ~ ~230cal/cm? /day -

HRESEFERTHOMGERP (RL) - BATLEEGH TR M > MBREEGHEIR |
IR - e HBEMNTH BRI Re, 815 | FOBAR » ([ 12b) R — FIEAEMME IR - 48
BRI R 0.92 » FHLUHR A EART » B



N+=FKA

@ 11

Daily mean cloud amount (%)

Daily mean relative humidity (%)

Daily mean specific humidity

i BH
(a)
Lanyu 1992
160 I = "
1 1,,.:-. -~
x—-E:
804 a 9
b géu.cc-"‘
4 o -
504 ) e
Q
Q
40-
o -
Q

IR downward (cal/cm*~2/day)

(b Lanyu 1992

760 780 80Q 820 840 860 880 900 920 940 960

954

a
- May
-

June

- '
second-half Sept.

x
first-half Oct.

IR downward (cal/cm**2/day)

760 780 800 820 840 860 830 900 920 940 960

Lanyu 1992
2 .
-
304 . aF g
1 &
(=4
-]
28 i . bad
- %G
a B9 o
2 x
o a L]

IA downward (cal/cm*=2/day)

18 v g + v
760 780 800 820 840 860 880 900 920 940 960

199258 63 - O THAEI0O[ 4R » BRI ER#IR]
B(a) HFEHER  (b) HFHEEEE (%) 5 (o) HFEEEE (mb) iy
THRRE - 1B 11b A9 AR AR M R AR - ’

239



KRR E

240
(a)
Lanyu 1992
28
g
g 2
L
o
Q
£
[
-t 2‘.
c
]
]
E
2 221
3 %
20 T T T T v
800 850 900 850 1000 1050 1100
IR upward (cal/cm**2/day)
(¢)
Lanyu 1992
)
he)
N
+*
X
£
2
©
KCA
o}
P
100 200 300 400 500 600 700 800

Solar downward (cal/cm**2/day}

IR net (cal/cm**2/day)

UV (cal/cm**2/day)

B HE R
(b)
Lanyu 1992
50
o
May
x
3 +
June
o L
-501 T second-half Sept.
x Q’-o- o =
*Ne . first-half Oct.
+ ‘o<,
(=]
-150 Lo -,
cb -~
2000 200 %o 40 w0 &0 750 800
Solar downward (cal/cm**2/day)
() Lanyu 1992
30-
20
10
"o 100 200 300 400 500 600 700 800

Solar downward (cal/cm**2/day)

W12 199245H - 6H - OATHARION L4 H - ZEMERFHI (a) HZRIRT
HHFHRIE  (b) BRMSIEEHRBIR... ; (c) HRMS] 22 H Z M net
D (d)ERMES| HBRBUVEKHNE - B P ERBREERR -



NT+Z2FA-AH i Be 241
H 28 R, = 5.28—0.28 X F| RF”S | (8)

= 3 - Ekﬁﬂfﬁﬁiﬁﬁﬁ%ﬁﬁ(net)ﬂﬂEiﬁs VRORERE (18 12¢) - AHBR $R B 0.9 » 51
BhHEXR
H % fnet = 12.2+0.53 x F &S | (9)

Kig b - HRBnet 120 ~ 400cal/em?/day » 7fif H RS | /120 ~ 800cal/em?/day » ¥I5
net i —£% -

425 ARWMEAHG

HEMENAHSAREHRBRAGH TEN BENES (H 12d)(HMAKE0.91) » —FRIAT L
TFRER -
HEMUV =1.84+0.035 x (H RS |) (10)

hEnS | fok » UVALK » —#RIMLEKIF50.035 - HREMUVKIN S ~ 28cal/em? /day & ] -

A FEM S A AE RS FT QIR KRB B RH - AR ¢

(1) il KB TEMSER(S ) M EBHER(ST)  TEREATHEHUIR]) - &
BES (net) » AIEERBRN > TEEGRAILHMS | HL - 8 Kondratyev(1969, 1972) -
Coulson (1975) + Robinson(1966) SR IR HHHLL - B TREAFMBRNCRBAESHE
- FBE - KR () RN EHC IR TRABERIEF ERSERMN (H 122) - KRS FWHE
A -

(2) 1~ ST - IRTHEnet (Y HMLIEH —B - TEIRS |WB{LEE - IR REEMUNH
BLEE  TRBERAEZIZREEMKESNBLER -

(3) HRMS | WA FiH BB M2 HE BUTOEHRN - EAMBES T - G2 (4) A
HEX - BLUSES | -

(4) R RHEFREZFRBIENE  TEUFRENBETEE  WROLT » FERER
WRRKHRRSTHRIS | - MHE - BEZK > SIIEE/D > HEBREEHLEA - R
Kondratyev (1972) » WK HHEKF0.11 ~ 023 - AEREA/NK » KHERFEHEK -
AR KRS KERE - KRG TR - AR SRS TR -

(5) HEMS 1A RHS |HER BT EMEMAETUR(G)FR -

(6) REM TENREREKNSENEE L _KSRNRBEER  hIEERS » KK
BAS  MRENBERE FEFSREANTEFSEREA K2 FEREY > KRE



242 REFRIE B TS SR

DR REBHREEE > I TEHEREEE - HFEHEREST B —EEWE A 5%
 FE65% LU L IR | R BARR IR HEE  FEOSN LT T ENB R B - FA 1
LIH S IR | g B LR (206) - REGEHIR] -

(7) BR (5)IBRER - IR IR TRAENESE - FIAEBNE > IR = (IR —IRT)¥TT8E
HEEREE  EREENOHE - WESMHREIRAS | MK EAHERR(E12b) 4 =
EETLRN(8)Fr - ERHRERIRT » AL H TSR R M EESRAAN AR (R
7) -

(8) HRMFEABBEAHHES | RTIEARN - BT (9) fife - TS - HREST
IR, Snet 50 S | EHIIEAHRN - AHBAEBEHAECIL LT - At - MAKGEH BHE
REEMAREERE - HRIR | HBIRTWHRBERARS | HRME Bk AER
HE A RR AR A EREETE -

(9) BERETESBEREE > FATUKXG) EHARHS | - RO HHEARKS T > H(8)
HHREB Rue » () EHH B net - WEMERERTHRETEER (1) BEEZE
P AHBI R BCE 091 » HRIREIRER K - R HILA(6) =0 (7) 0 RM IR |
IRT » Wi IR, $HIRE - RRERGB A » WH(6) 5 (7)WAERABNRB08 AL
H - BB RRESBEREE - KBS E &N HBLIE R LK K (normalized function)
an(E4) - (B 6) AR » BT LA B A E R ML - DL LR G BUR S S TR, B E B BN S B
» [T LATRET BUER A4 (1990) BB 3 > R B R AR ML MG B S| 8L > HEtH AR
BS | RREMHEES T » TRyer fiinet - FR TR | QW] LR IS ER (1988) B =02k G &
o it BEAVEERM -

(10) 241 5 iR 0O B WU BUR 50 B B SR H MRS BIERIE R R » BT LAU V asio 7R > #9
7£0.034 ~ 0.048 2 1) » FRFILEBRAZHE M > F9550.039 -

(11) WG ER RS > IIFERHHLREBREMT - MEMBHERBENSM6 - WHERH SN
SHAIEEF]  RERRHRNVEHSEN > FERRAERMMBMESE TR » FHUT
BERSEEIT  BEBNHARBHENEE -

fEEBRWERE NSC-82-0202-M-002-069 3+ # & B » FIFF M P RREELT - HFBUR R UL
fEARMEE) » LEHRZWHESLAENEHT - SAMLEH R B/ NERITFE -

BB - 19922 1 K REEZE AT RAE REGHIRIE 2T (7) - SEERAEAME  BHHER
ERREETRERGE DT - EPA-81-E3F1-09-07 -



A+ZLEAR o A 243

'
HIEA - 1992b © SEMEZEMNERZ X EEH VIR - BUEZEREBRGEHR - 1992, 9,
14-21 » 1 - LW SR -

WIchER - BREE - 1988 : MW KRREH ISP B BERE - KERIE > 16 - 409-434 -

WA - HBEkHE 0 1989 T EE KGRI ER R KRB P E R - KERE - 17 »
169-186 -

BICREE o ST 0 B 0 1990 1 EHMER R AEARER BRI EHE S HS BB LR -
K@ E}ER » 18, 35-55 o '

B MIhER > TR 0 1989 MMM RBERERBEHN VI - KEHE - 17
‘ 287-302 -

BRZKEE » 1993 : REISIFTAZ12AMGBBBERRRAHL - T ERERKFKBEFE T > 34
» 97-136 -

BB 0 BB > 1988 - KRR HES A R R - REKRECEEERSN - KRBE
‘ » 16 » 391-408 -

Coulson, K.L., 1975: Solar and Terrestrial Radiation: Methods and Measurements. Academic Press,
322pp.

Garrels, R.M., F.T., Mackenzie, and C. Hunt, 1975: Chemical Cycles and Global Environment.

William Kaufmann Inc.

IPCC (Intergovermental Panel on Climate Change), 1990: Climate Change:The IPCC scientific
Assessment. 365pp.

IPCC, 1992: Climate Change, 1992: The Supplemantary Report to the IPCC Scientific Assessment.
200pp.

Kondratyev, K.Y., 1969: Radiation in the Atmosphere. Acadmic press, 912pp.
Kondratyev, K.Y., 1972: Radiation Processes in the Atmosphere. WMO. 309, 214pp.
Liou, K.N., 1980: An Introduction to Atmospheric Radiation. 392pp.

Liou, K.N., 1992: Radiation and Cloud Processes in the Atmosphere: Theory, observation and
Modeling. Oxford Uni. Press, 487pp.



244 KRE 2 -y ot - << g

Liu, C.M. and S.S. Ou, 1990: Effects of tropospheric aerosols on solar radiative heating in a clear
atmosphere. Theor. Appl. climatol.41, 97-106.

Mohnen, V.A. and W.-C. Wang, 1992: An overview of global warning . Env.,Tozi & Chem.,11,
1051-1059.

Robinson, N., 1966: Solar Radiation. Elsevier Publishing Co., 347pp.



Volumeme 22, No. 2 Atmospheric Sciences 245

Measurement and Analysis of The Atmospheric
Radiation Field at Lanyu

Chung-Ming Liu

Department of Atmospheric Sciences
National Taiwan University

ABSTRACT

In this research, we have used a complete set of instruments to measure the atmospheric radi-
ation field at the Lanyu meteorlogical station. The measured components are the solar downward
flux (S |) , solar upward flux (S T), IR downward flux (IR |), net flux (net) and UV flux (UV |).
Further, the IR upward flux (IR 1) is estimated based on the above-measured data. The S | data
and has been compared with the measurement by the Central Weather Bureau at Taipei. The differ-
ence can be reasonably explained. Also, the measured data has been compared with data obtained
abroad. The diurnal variation pattern and the data scale are close to those data. During the Labyu
observation period, due to unexpected ignorance, part of the data have lost. Only those collected
during May, June, Mid-September to Mid-October, 1992, have remained. After thorough analysis,
it is concluded that the variation of S T, IRT, net and UV| has a positive correlation with that of
S |. When S| is strong, the surface-reflected S T will be increased and the diurnal temperature
change will be enhanced. Therefore, the IR T will be enhanced. As to IR |, since strong S | is
usually associated with clear sky, low cloud amount and water vapor, the long-wave radiation will
be from higher altitude with low air temperature. Hence, the intensity of JR | will be decreased.
By estimating IR,.; =IR | —IR 7, it is noted that the absolute value of 1R,.; will be enhanced.
However, the absolute value of I R,,.; is usually much smaller than that of S |. Hence, the net flux
will still be enhanced when the S |is enhanced. On the contrary, on cloudy or even rainy days,
the intensity of S| will be decreased, so as the surface-refected S 1. The surface emitted IR Twill
also be decreased due to minor temperature variation. However, the IR| will be enhanced as the
long-wave radiation is now mainly from the bottom of cloud. Hence, the absolute value of I Ry, will
be decreased, same as the net flux. The above-stated findings can be expressed by a few empirical
formula to estimate daily-sum radiative flux. As to the hourly variation pattern, it can be either
unified by the normalozed functions or estimated by using the complicate formula develped by Liu
et al. (1990).

Key Words : Atmospheric Radiation, Measurement, Empirical Formula



