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FEABRETERBMEMH

(FERBEN+=FNA+HEMN PERBEA+=FAANEER)

B OB

AR DA MR B > BRES RSN EBREDEE R REE
WEEEZAN  GREFEEAREE APEEAHSHEEERBIREEC REF
B {8 LR+ 6 6% B B 68 I 28 UCLA GCM R ECMWF GCM Z MR 2 HHE S8 o L—KR
o 2 R BIE IR, » BB UCLA 228 4R EEREEER Vv D/wisgire
2 BEEE - i ECMWF 2 53 803 3% i 15 B B 62 JB s B B » — YT = » B9 0.885 v/ D Jwi
BEAE - KD BRI > wBMERE WS f%E - T/ UCLA RECMWE fi 2802 H.# -
%A ®% - UCLA SBERTBER 2l - BERE LI EREsth - SAWEHRRS -
45 UCLA 2 /A SCHE B & ch K ) 58 78 B 2 B S Ak VB o2 B PR » T L AR (1 B B 1 £ o2 4
B (r?) EE0.9 - MM RALCLEL -

BREEER : MIRIREE - WRBH - KBHE -E- - 5P -HW -

I

_‘Eﬁ

HMEXAREC AN EFTEHARNESN @ ARBRVIBEB=2B0K - EMEEARE
- BRERBEE (GERE > 1993)  BEEMERGHR G - APEERGE > 1993) R EH
# % (Tsuang, 1990) Y M EHEE - HHERNEEDRRECBERBEER - BEMPZ
i H A DL —#E 2 2l 512 X5 2 (Anderson et al, 1984; Pielke, 1984)

Or _ 0 b OT "
0t Bzpc, 0z

HERMYBAZRBS SAE > TLUUEREZSERE - RAMBHIEHEKR > HUH YT
B% - BRI B KRBEEXAMERHESE—~ZB M » mMUCLA GCMB—/&@
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(Arakawa, 1974) , Penn State/NCAR 2> MM4 (Anthes et al, 1987) Fh R B E /2 ETHREXLXR =
& > B[4 ECMWF GCM (ECMWF, 1988)  Dickinson et al. (1986) 332 BATS 2 8 £
=g - B4l Sellers et al. (1986) @ .2 SIBR2MAIBMER — BN LEY— 8 - ME RIS &
BALHR  BRFANBRRBCBEREY g BRERECEEE - iRRBYHIORE
Al BRBZA/)N e YHENREAEEE . H R ZRK (Tsuang, 1992) - A SE
BNSH RBERBMAENSHRHEZECRE - LFEEERLERCHIRERBZE -

SRR E Y BUEEE - £ LR UCLAR SIBE K E—B AR » HEERIEVD/w
C R DS R BRS 0 w BHER S A (2r/86400 s7!) - BRMEX B ARER
Je# JBL P 2 MM4 4 i 0.95/ D/2w - SR #hsk = @~ #2168 B A& » 26 ECMWF {3/ % & 7.2cm -
fiBATS 28 £ # v D/2w - B 282 ik » Deardorff (1978) @ i — /& » —@AHE=
BRERMRBER (Qs) S 1AM BHFRIBEY 1k - HBIE L —/F (5 forced restore rate
. eguation) B - H—@RERV2D/w M@ LHEHBESVD/w - Hithk—jgo %
f@ B E T TR SR MR R E S R ERERE VDl B4R THME, HUI2EARE
DEBEME  BIFBEE - KBS SRS E S BB LE - Laval (1988) RGN & HE
HekfE—ERE - SRR ABERFBREEEEE (%) - AXES - SEFEAEN R
BEBCHEEE  BEEREMAWE  GE-BREMNR—KRBBES BBREN  BNEH
N BRZNESH -

F— BEBEARBEAZIWRYE B REEE -

ok b R & A WA & B E A
UCLA JD/w
- & SiB D/w
Deardorff y2b/w
oy MM4 0.95/D/2w
Deardorff D/2e
_ E; ECMWF 7.2 cm
B BATS VD/2e

=B &

BRMERREEE S ZBENE » Bloc, Fohy BEE - HitthROBETLEAR (1) @k
5 T 51 #4018 75 12 s



NT=FKH HERR THlRE 191
O _ by 0T _ 0T )
ot pc, 822 T 922 (2)

Hop DR BRI (= kn/py)(m?/s) - XIBABHERZHRBET BRB (S TFIRER
i)

T,(t) =T, — AT cos(wt — 7/12) (3)
HepT, Bk FiRE (K)
ATHH®RZ #2E (K)

w = HBER 5 8 2 £ 3 (2/864000 rad)/s)
t =" HhEERE (s)

EMRM H2 - TS MMM RIBMATAR - H A5 (Carslaw and Jaeger, 1059; Pielke, 1084)

T(z,t) =T, — AT exp(—v (w/2D)z) cos(wt — vV w/2Dz — 7/12) (4)
— R E » MR HRRHCA RS BeERERKBOHE - MAERQ @ S EE MRS

T  aQ

P = "5, (5)

A LUE W R R b R ERER R W] 15

04T
Qs - Qz—»oo = —Pcp/ —a{dz (6)

HAQ B R e MER (X THRE) » Qoo BEEEIHER - HARX W) ZT(2 ) RALRK
(6) H#5

Qs — Qim0 = PGy /Ooo (9% [Tg - AT exp(—\/(w/ZD)z) cos (wt -V (w/2D)z - 7r/12)] dz
= pcpATu.)/Oo<> exp (—\/(w/ZD)z) sin (wt — v (w/2D)z — 7r/12) dz

= —pc, ATwV 2D Jw [cos (wt — 7 /12) — sin (wt — 7/12)] /2

= —pc, ATwv D Jwcos (wt + 7/6)
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FEI R E - REREE > Qo0 =0 - A REMBRPBREQH

Qs = —pc, ATwV D ]Jwcos (wt +7/6) (8)

ML AR P ELEEQ, EER  AREZEATHE VD/wRK I « X B A (3) SRR
B 4y H B R

%ﬂ — WAT sin(wt — 7/12) (9)

g A=t (8) R (9) B AT R

aly, Qs  sin(wt—7/12)
dt pcpV/ D]w cos(wt + m/6) (10)

PEANEH T ABEREMRBE MG - ZE LA EABRRER M REETL=
BN - (B cos(wt+ m/6) = 0Fs & % 27 R Bh (singular point) KW s - WA EARE
BB R - BRI LR EDSE R RE - Tl Yt - B4 AR (8) RAR (3) 7T
COWEQ, BT, HEEE o Q LT, E /4 0 A 3N o MRIEE - AR (10) TR

T, _ Qs
dt  pe,V/ Djw

(11)

HepVD[wBHHm - KMEEHH LR TEL - £ FES RN RIBREIRMEK/s)
Q B35 B8 (o7 R ) 4 B 45 0 P ot 3 T IR 2 Bt (w/m?) 5 T e R ERLAL R VS (T3 K) » B 7R
BVDJw » HBE BT E R 27 - WitV DJwiHE R B R AAEEE  EHB ) -

Ap = \/D_/; (12)

IR E¥E LD —EEERRE » HEEERR A TUAR (1) g ERZAREE - D
A (11) A 3B UCLA 2 GCM E (Arakawa, 1974) - fF Arakawa 7 R #HE #5R72 - BEARIE
I T St oK T FE B AR R HL RS T 7E VR A p LUF Z B (8% - T 38 £ 8 #e B (Bhumralkar,
1975; Deardorfl, 1978) - HIFREZ #E MR M LAk » F b ol 3wy 40 =g R A R 4 o B S
B MRS U REREEE A UT 2 > IR WRERRECHE - 54 % AEMRIEEHR
BAHSH R (ECMWE) 2% = g A (EMCWEF, 1988)

?IS_ _ Qs D(Ty - T,)
ot pcpz1 - 0.521(21 + 22)

(13)
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Ty D(T; - T,) + D(T. —Ty)
ot~ 0.5z3(z1 + 22) 2223

(14)

Hbzi > 22 33 AIRBREE - PERERBZEEmM)  LET 4SBT ERIERCRE
K) - AhEREE (Ta) » —BREBEBRE - NG 22=25=621 » WHRE2R72cm - THGRE
z1 JRRERE A SR B AR BT o > B (R 0.885Ap -

= EMME

PATF RIS ERT A M AR - 5 UCLA 2 A5 (11) R ECMWF 2 A= (13) (14)
o BoERGE-ERBZER BT EEGIARER T PR EY G KRRERE -

1. BHMQ, ZBRax XM

‘&% pc, = 10J/m?/K » AT = 10K + D = 27/86400 m?/s - Rt \p B2 HE\p = VD/w =
Im » T Qs IR AT (8)

2
S ——7r—t+7r/6

Yis
86400 - (86400 ) (15)

Q.(t) = ~10-10-

—EWER Q. MBB R RE R T,(°C) bk - RBAK ) LHT, = 15°CRAIRE

T, (t) = 15 — 10 cos(wt — %) (16)

AT R T 82 Qs R A UCLA 2 4K (11) % ECMWF 2 AR (13) (14) Wi 3 Bl kb2 T ok - B
IRHIE R - BB A (13) 5 (14) 221 = 0.885Ap = 0.885m » ffij T, = 15°C - Fifg i
7 68 FA 6 30 43 1 (forward scheme) » R¥REBE RS 1/NKF » F10AIREEES7.93°C - BT R UCLAZ
A (11) 2 3H R B R AT 2B T 5/NR > BIEMTFEEESC - ECMWF AR
(13) (14) Z H HIME R UCLA X AR — BB 5/\F 2 A2 - B IREIIA1E f 5° C {4858 360
NREZHEDBRERERR I°CLIA - sh75R T SR TR E —~RMZBHRERK - 5E
BEENR#EAR UCLA X ECMWE ¢ R EREBITRAMER  EHBECRE(HREZEZ
FIERICCRETE B TREUCLAY —BEEBEEN A ; M ECMWF 2 =& & % 1 /& i
0.8850p * AEZBRAEZBCEERE G655 - TREHERC HEEE -

RTE#E-SRBHRAZRREEEE WG  BFAUTECREEEES A UCLA
R ECMWF 38 512 HARRECHHEEEHERECIEE 2/ \p R (ME2) -
ERERCAREBER20°C HETPTRAEEBEEEARBRAREZR/) » KZEXREE
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Bl BaQ. % UCLAKECMWF iR S {E MM RE LK » UCLAZ

MRERAp - ECMWF Z iR 3G L /E50.885Ap » Ty R15°C -

BEFER/NSAERBEZRLA « K E 2/ o /NR045K » I ECMWEF 2 =@ A& B#
L ERUCLAY —@ast » IERAEBEEEEEARER S8/ EREMRBE M
ECMWF & 8({E 5 B @/ N U R E - ST IRB B ANRTE Al » B UCLAZ — @ LR EE
B Ap - i ECMWF & = fg o /3 X3 22 W /i /B B AR 0.885Ap 5 - TTCERHH SR H B - %
HBOERTE  ARERRRBELORBEMBLREBBEEE DR T8 - B#H D
ERTERMA » S UCLAZREEER Ao > 1 ECMWE £50.885Ap nls i H R %= - B

ECMWF BB A TR E Z BEER - RIFE p B/
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Tg (C)

T v T CYTTTT T
31 335 359

Hour

—Analy. ® 21=0.6 lambda ¥ z1=1.2 lambda #* z1=.885 lambda

B3 DaQ,k » ECMWF 2RI 21 = 0.6Ap, 1.2Ap }0.885Ap 2 iy I H%
{E 2 B FR {H & LB -

2. KR E 2 ZEH

BT EiE— 55 UCLA R ECMWF 2 R B E AR LR RGIFTER M RBEER
FEREREMBECEE -  AMAESTFRARBLIARTIRBC BN LERNEBHANFHFT
CHFREHEBERRBER  UEHEEERBER Q. (v/m?) - BRABREHE S - L&
AT T 1 R B st v 2 R R -

$ b3 2 #GE & 0 1R 38 Brutsaert(1982) uf LA F HEHHE ¢

Qs :de —Rsu+Rld_aT;_H_LvE (17)

Hh Roa BAB A HESH (w/m?)
R, B3 A M I Bt i85t (w/m?)
R B AREREH (w/m?)
'0 £ stephan-Boltzman % # (5.6697 x 10~ 8w/m?/ K*)
T, bR EE (K)
H g R psE & (w/m?)
L.ESEBHEE(w/m?)

EXPRRER - ABEH  RERRKEHTHEARSE T, THEMR L EAELE
KRG - R BGE B R RS BB B AR DUF 25 52 (Brutsaert , 1982)

_u3*p

L= @@,y +061E) (18)
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o = ku (19)
T In((7u — do)/20) — Yem ((zu — do) /L)

_ —ku*pL, (qa —q" (Tg))
LB = W e = do) [ 20) — Wn (24 — do) )

—ku’pe, (T, — Ty)
In((2r — do)/20) — s (27 — do)/L)

H= (21)

% # L £ Monin-Obukhov £ & (m) » »* £ E# & # (Friction velocity)(m/s) » F 87K ¥ & 2 5%
K (kg/m?/s) » zu ~ 24 ~ 2r PHIBEEE - BEHRBEAERCIEE () > pBEREE
(~12kg/m®) » L, B350 M3 (4 25° C§472,442,000 ) /kg) + ¢, BS728 SR EL24 (1,005 J /kg /K)
»uBKRZAHE (m/s) » TRAREEK) » k¢ (T)EBEARLRBRERBERT, <MMLLLR
(specific humidities) » k £ von Karman constant (k=0.4) » zo £k (#HH0.03 m) » gBE
FIh0sH B (9.8m/s?) » do £ zero-plane displacement height, {5 2% £50.147m, GW £ & B R BUR B
B K Ak 45 it EBE 7 (Ground wettness) 1 s, BB BRI E 5123, (mass stability function) » 1,3
2 a8 /712X (heat stability function) » s, Z /KIS E H R (water vapor stability funciton)
S BARRRER(( = (2 —do)/L>0]

_;Hs<7 0< C S 1
"/)sm(o = "/)sh(o = d)su(C) = Bs =5 (22)
_,Hs) C > ]-a
KRARER[( = (2—do)/L <0
z=(1-F.0)"4, fu=16 (23)

1 1 2
+:v] +ln[ +z

_ -1, 7
. ] 2tan™ 2+ 7 (24)

Yan(Q)=2 n|

1+:v2]

ws’l((‘) = 1/)31;(() =2 In [ 2

(25)
EREUEARK(20) 2 GW BB XE » F/KBHI %A K T EERANGW=0 » F i LE=0
s RN R AU K 43 76 4 B HE T R AR B8 AU BRR GW =1 » AR (17)~(25) R e — JEAR ML B 3L 75
B EeHET, e REBAR Rw R v ¢ TLHIERHET, » Qs » L+ v
kHELH - AAFRUEEBALBHEHER AR 17)~(25) ERKMK (AT, <0.I°C) R 1k -
WifE AR T A BRI (B 4) BN Reg > Row > Ria > v o BT, - BBERCEE
PEREEBTE RIS 2 = 3.86m » 2, = 3.26m » zp = 3.26m » FIB BRI 199245 A 28 H (Julian
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=EA

LT.LQ(3.26m)
A Ry 48 3K 06 41 3t —\ 1=
(2.1m) _\ a ! s
3o & BA AR 5 48 A 3t T lws ﬁﬁﬁsn’?‘)ﬁ

(2m)

SN A Ny
(2.1m)

N 3 & f NG 43T

(2m)

FHAZE— %»

s

LI MiEF it T KRR

(Ground Heat Flux)

e )y

IGT TREAM
W4 RB|BEHBERTEH -
£ RAREBWREE-
HB L% B K 1 M % ES £
B ik A, & it YOUNG MODEL 05103 ig;sws
& B AL it CAMPELL MODEL 207 zg;i ;f
R A it CLIMATRONICS P/N 101448 +1.5mb
ORI 43 EPLAB MODEL PIR 1%
38 9% 4t 3 EPLAB MODEL PSP +0.5%
L34 % Fit |CAMPBELL HFT-1 +5%
L&t CAMPELL MODEL 107B | 0.4°C

date 149) % 6 A 29 H (Julian date 180) - i Fi @88 < MM R MERE (1R D) - ERZIRZBAER
~ KRR R R (401 5~ il 10) Fiw -

11 R UCLAMB H AR AR AREE 21 H  BE ERAR7) ~25)FHRkBZT, R
BB 7 L8« 7k VB3 B RS 2.3 X 107%m? /s + RS 2,300kg/m® -+ ¢, £5879 J/kg/K
(Pielke, 1986) » (Rt - Y —HACRHARERNAKHER » B DT RE 21 = 0.5Ap B
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 ERCHREZLEBAERA Mia =20 K ARECHREZRD RAFa = K
TR DR BZTEAE - ZABRBPITRE 2 = R BMARHKANKEREER
REEBET - ERXBES  AREEZX  FRXAMEK -

REREBERENECHIRE ARTIREANCFEIRERBEF30.3°C » HER
#Z257%4.92°C MEAUCLAZEE AR A 21 = \p FETHH B MR ERER 29.8°C - ¥R
Z£50°0C  RERNEIEERERLTC > r2H0.89 : MEMEA 21 = 0.5\ iR £ £ 5.92°C
ARBHE  RRAMEEERER225°C > r? = 0.80 » A 21 = 2Ap FHEME£4.00°C
IR ERBIE - R RIE S SR ER 245°C » 72 R0.76 o LA XM 21 = 0.5Mp B 2)p 1
EREVAEFa=1pif - SAHTERFEEC ERERROTRZZERENE - A THER
UCLAZ —@itn A= - i SRERIN A - HERFEN T TERELME C RERE R HREE

®= HRABIAELAREIN2ESF2BHECA 290 CEREZEBR R
F{E SRR 2 Lh B -

it X » ik

ECMWF (2,=0.885 Ap)

LT UCLA ECMWF (T,=30°C)

2, Z, T,

054, Ay 2 [01r, 051, 0885r, 2i, | 10°C 20°C  30°C  40°C ta T,=27.7°C

+ 4 14 (°C) 30.27 |29.31 29.84 380.07 | 4F# 30.16 3006 30.06 [27.74 29.05 30.05 30.83 29.81 29.85
iRt £ °C) 492 | 592 496 400 | ¥ 437 448 383 | 501 466 448 437 455 450
3y 4845 B R (°C) 097 044 021 | 44t 013 023 022 | 266 123 023 -065 046 043
DY FIEES 231 226 172 245 | ## 124 130 237 | 307 188 130 138 136 138
£(°C)

MY 089 089 076 | ## 094 094 078 [ 089 092 094 094 093 0093
cv 001 001 002 K 001 001 002|001 001 001 00l 001 001
SLOPE 079 093 107 | ###& 109 106 114 | 092 101 106 109 105 105
Int(°C) 724 241 -189 | 4#FM 268 -1.65 -3.86 | 467 095 -162 -331 -088 -115
MBE (°C) 1.60 1.63 243 | 4t 117 125 231 | 167 142 125 120 126 129

B 12FH A ECMWE 2 =@ st 5 A - S wTa =30°CHRRB\B2T, RBAEILE - H
Bt L 21 = 0.5Ap » 0.885Ap Rt 2Ap C KRB - AT =5 EREE R 21 = 0.1Ap ZHEH R
* o RERFRHATRIRE 21 =01 K » HEE T, (ERE » 21 =0.5Ap » 0.885Ap R 2Ap £ /E
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W12 SAECMWF +BHHEAHER - SRR S RBEROS Ap » 0885 Ap &
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BERE AT AR 22 (ARl 2 ) B9/ NP Bl R Y » Hoh XL 21 = 0.885)p 2 ##E 3 4.48°C
BRI B R 2 4.92°C - HEG R 21 = 0.5Ap - HAREEZ N MANHT— O AT B E 8 R L
BHEK S RGN BREEBAECREZL 2 =05 p BR/) - HEEREFL240C- /T
E—STRARKE B 1358 ECMWF h 5 —FR{ET. » 535 HE20°C, 30°C R 40°C »
Bl 21 = 0.885Ap » DAL T, B HEAEAE - To BBl - RBHRS - — K90
RERERA - RERT I RRAEMNIN T To FREREAE (1) RIERHBEZ T RE
(27.7°C ) C R T, < ffiat &k - B R KRR T B T, MR H A REE » To AKANE
BT, HRK BRI EBRZNR/N » Hh Ty =10°CHy HIEREZ£55.01°C SR fIl 2 B8 2
Bl BUBRBRES RERE(LPC)ME @ AT, = 30°CEER/ -

M Bt mT 406 A ECMWE 2 R A » Eh 21 = 0.5Ap » Toy = 30°C i Ho 4 39 15 BT ik 52
BRECRZR/D BEREZAR/D  fwz = 0885 » Ty = 10°C Ky H & i Z B HIE
RET BHENBEEEBAECRZIRK - HhE 52 =0885Ap » T =30°C » {HF%
BREBRIHESR  Hrl = 0UBKHARIEEEL — - EEIF Ty 2 {H B2 T
SR (27.7°C) 83T -

=
n'" I
14

FEARRBHERCEERAICHAED BT ERERBEEECH RN  BEZHESER - 8
—HRMEECHE  FRERRERECHE - B ZHRAIRVGEMEE -

HAAMMAZNME - B 14 Bk B R E R 24/ N R EEFEREC LE > Hp b
B £’ K (Julian Date 160) 2 2B » i T B HI £ X (Julian Date 175) 2 3G - ¢ 1 o 7] 35 3 ¢
A UCLARRECMWE 2 28 » H B {E SR RIER @0l B8 —ERRES P RRERN
HEME BN HERE > "EEERZER Q. HMRREBEEAN - Q. h M RFEESH
I RMEABUEERMRRERE CEHE - MHPHRREES RGBT 0 T
] R R AT PR B MR T R T SRR N - R E KIBIE SR ME o EalsE BERME TR
 JRBEZAEIN - BEH Q. BHER0 - BN TRHQs =0T, 8 - Bl RBE M T, (HH AR
FERELS LENE BRI - BRAEERMSCBE - £5EH UCLAR ECMWE 2 ith 1§
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Ty = (Rig/o)"* (26)
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» #&am08 F UCLASRECMWE w3t 858 » IR MR RE SRR R » i+ UCLAG
HAEERERS ZVHEE  KEMAEHEECRE - ECMWFHE L EIIEN&H R
B B -

16 £ 5 B K [5) ¥ #5 18 B (300K, 305K, 310K,315K) » sKEWZE R* = 450 + 150sin(2w(t —
6)) w/m? » C = 10w/m*C » T, = 300K KW T » T, EHEKEE 2% - KPR R CERM
+

R*=R,g— Reyw + Ria (27)
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JERIE + 1993)

PCp = PaCd + PuCut (30)
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R & 7k & (field capacity) (6;) » EIRTEMIAR & WK R R B E F 2 Bk BB - B35
ZK R I & 7k & (wilting point) (6,,) > BB H - Z W R BT BRI TIREFE o FLER
- BEAKBEREZESKEFEREEME - — 8 S FLEREKE 33% ~ 66% 2 [ - HE &K
BE12% ~ 59% 2.8 » i EZEEERILE10% ~ 54% 2 [ -

i - 0 BB AR R BN B M B KR R+ A B o de Vries (1975) @ BRIK LI RE
50% ¢ T MEME KB BRBEIRE > BRER

0.2x 10760 +3.5x10759, 6 <10%
D= (31)

0.5675 x 10-6 — 0.175 x 1075, 6 > 10%
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BRT ARG HRECEMREE IREN > SARECHYIAGRREE 8 - 4
VARG B 3 KA - R TR BB Y BE R o 58 7K 8L 1F A (Evapotranspiration) # 42
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NEBEBERULBRBIFEM - RRBREAR (2002 CGWIH - GWHEY CEE - HRREPB R L3

ZEKEBEEW - GW{H (ground wettness) B, #8 7% B¢ £ 8 (evapotranspiration factor) A LA F &3k &
(Holtan et al. 1975; Viessman et al., 1989; #£ K ¥F - 1993) -

GW = GI x k x min |1, max]|0, (o_i_:%’_)w] (32)

HPGIBHEMCRERE > UDRBERS  FBRAVED R R E ARG MAR LT E
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(Viessman et al., 1989)

(33)

Hrh 85 AL B (porosity) « AP EMERKEE LS KR/ NP EEER - HYRK
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= .

IR E B A N (30) - BB AR AR (1) RFBRHAR (32) » FRBAK BRI
B fiek MW EESEI RS FAEYEER R - LTUEG DK BB T
PE— R BIERET -

15 o T B BB RS 48 1993 4212 A 3 H (Julian Date 337) 2 1993 48 12 A 29 H (Julian Date
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A2lHK2B3HHEE P EEC DBRHM TR LR EKREIREEE KRR EK
RIFERARNFRT83% R 6.27% » g+ HEKKET7.05% » MFLBERZ IR 47% K 45.8% -
i H TR RS 46.4% > BRI (1993) 2 + M S WK R A 41 1 2 JH B R type 5 &
type 6 il « 5+ 82 paca = 1.07 x 108J/m3/ K W7k 5 & puwCo = 4.19 x 1067 /m3 /K #§ +18.2.
PCp = PaCa+ PuCu O 1 pep = 1.3654 x 1057 /m®/ K« T + 47 SEBURBORII & A KA - B E
HhE I 2 & KRN 10% i BB R B D = 0.2x 1076 + 3.5 x 10769 » 18 D =4.47x 107 "m?/s
» fidp =V DJw=0.078m «

54 BREEREC K - THRAR(32) KRG - HpENRE » UGz - iE PR
ZAZEKRI="T7.05% » FEBZ 0, =31.5% - i (0 - 0,) /N NAE - WABBRHBHESSE -
RREMREHH AN EREEREERSE - BRGCABAHES - KBRHES -
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B RemER0.8°C  MHRMRH(r°) 096 - HLRIER  MEFH LR EKE - HRk
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The Ideal Numerical Surface Thickness to Determine Ground Surface

Temperature and Schemes Comparison

Ben-Jei Tsuang  Hsiao-Chin Yuan

Department of Environmental Engineering
National Chung-Hsing University

ABSTRACT

Using the finite difference scheme to simulate land surface temperature, it is found that the
magnitude of the diurnal temperature fluctuation of land surface will vary with the discretization of
the land. The thicker the surface layer, the smaller the temperature fluctuation is. The purpose of
this study is to determine the proper thickness of the land surface layer for temperature simulation.
In addition, schemes for land temperature simulation used in the UCLA GCM and in the ECMWF

.GCM are compared. Using a concrete surface as a case study, it is found that in the UCLA GCM,
the thickness has to be equal to v/ D/w to simulate the diurnal fluctuation, but in the ECMWF
GCM, it varies with the temperature of the deeper layer. Generally speaking, a value of 0.885 v/ D/w
is a better choice, where D is heat diffusivity of land, and w is the angular rotation speed of the
Earth. In respect to the comparison between the UCLA scheme and the ECMWEF scheme, both
schemes have advantages and disadvantages. Since UCLA scheme is very stable, no 7,1 value needed
for input and less computational time, therefore, UCLA Scheme is recommended for land surface
temperature computation by authors. By applying the UCLA scheme to grass overlayed surface in
Taichung and in Ilan, the correlation 72 between calculated and observed land surface temperature
is as high as 0.9 and the standard error is only 1°C.

Key Words : ground surface temperature, land surface parameterization, concrete surface, grass,
Taichung, Ilan



