M0t 42 W il 7 i ji Vol.10, No.2
19914 6 H GEOGRAPHICAL RESEARCH Jun,, 1991

& % HIBE ST ARE i1 iR

1

B s T )

2 8. BMBLEEY, AR ERAUR RO ERT, ] HET
2. BRTSCmkl i T — Rk, AR R TR L,
AR BT, T £ RBEAF LTS e Jeal, Aok B Z by
firfti. AR ILIE T itiE, INDBRBIIIS AT BT W fyPRJEal, i
T O RECH N G, HFR A e m i A o

BB 2T UL SHEMEI R g LT

—. KRR UL

?.@Z’Z"Jii%&mﬁ‘}l:ﬂﬁ bty HEASACA WIRR R AL IR, T 2K A TR B TOK VIR R
FETHI Vg SR HOR TS SRR 2R R W A AR WU B R P — ’\I‘?*ﬂﬁ'ui)u’)iﬂ’fﬁﬁﬁl
iﬂjﬁ/;‘?@{?ﬁ:t_ﬁui

M 18014F Doltony K i 2% 4 A U U, HARZE R AT O PRI I e, 3B
HALFAT BT IR BRI, B R 1948 4E PenmanCls 283 NI 2850 A3, B2 0T LAE 4408
AT A U0 b R A 35 5 28 R T A W B L R SE A AR TRk B2, R AR R P R
EHR YRR R TRNK, fkPenmanjyil, YR AT IE—Z NPT, W—nl - iz
HFERTT LYY Dy

eA,+ pAd/T

}\, =
E: e+ 1 +7T5; /Ty

(1)

K By MRS A IR LN T RERE, S8 TE X )T B i
SRS BRI B FDR A mﬂ REZ 255 O JENFIL FLIAMNGR 2“0 ol fy 10 A1 25, HD
8=qo(T) ~q, q LN, q.(T) BAUHRTRASIRA LN A KM Co & &= U
EELHM; &= (A/Cp) dq,/dT, uhﬁaﬂi%k{mlﬁi%ﬂ)m, 20°CI, e=2.2;d)a, TorMITa it
Ry — Xt K IRY B BT, Ts GRAKTTAR R ER 2R A FLYT R e b 2 TRD I T S 2 i BT
AR Jyip R ACFLBR YT Ta BRI }#z%lmﬁ)\fw}(ht IR SR R 4 g 32 R B FELBT
o FIT. ) SRR T R AR IR S AN JT i TR FE R R BA

R 568 J22 e e JE B It R B A S R P A, AR RE VIRV L TR IR R BN —

AX19904F 4 A28 A Fl, 128 5 HMKFI %R,




2 i1 2 ik K 104

FEMAMA, PRITA L, oo Mra SR AR — F R BT BRI R R S

B RS AR R R

BENTE | WSS e T.ou
AR, np 1 BOR, B
S EE BRI R )T, Bl N H E
B2 R SR, A~ 4

A AL B T T A
“HEPRT IR, L N I %@
R R bﬁ%ﬁ
eA+ pAd,/T, l
f

AE= == BE R34 (9
e+ 1 +1./1,

it |

ﬂjz = _A,iiirl/ra) (3)
- T oe+ 1 41,/ * Pl R R R e

Single-layer resistance model of evaporation

X fiPenman-Monteith
AR, ERXMARER 8%
HATR B AR BERIZE A, T AL
PAIFERR, On BIRE A LK S
FEE B A 22, 3K 3
Ty = pAda/A, IEAFSERH i YA
B, WPz v R, M
KA (2) Mk (3) BALEL
X (1) JURRE—3, B
B ET s FNT 1)U R T — RIKiR
0, T LAPE R e IR By
57, WUTET W0 i 0 X WA BH

fifeo [H 2 SRR ML
RKEHIZ Efﬁﬂﬂi{}ﬁﬂb, Multi-layer resistance model of evaporation

EAR K LN RRY 5 25 :

%, B2 RBY L AR, X R —AE ] 1, T RIE L UT I 5, IR
KTTTE R 9, W 6L RO AT P RE, X 15— 6T 210 K00 (1) o
eA;+ pAd{/Ty;
e+ 1 +7T5;/Tq;
TR B R IR, o TSR S, B AU B — R, N il
BRI WA O 1 O WYL T8 2 R R MR I i i TR & S L 4 DR 2R
e, SR P TG T A TR BB SO e, SR K LR AL B, LR K B ST R 45
TAE AT IEW] . 7Pl 2 L) R A S MG 5eE P2 L Tar iy "N, K AR ARGV Rl R K

YEi = (4)




2 # Bl AR : 3

WOCHR R Lagrangian J5 i k] ASEMRYL XA ] 8, Raupacht3—53 (1987, 1989a,
1989b, ) CLZR IR FY s S Je AT LA KR 1 502 5 77 1, 3 TLoAC 4 o vl R0 S B e
BRASIGH L AR % B Lagrangian J73kocab 84,

T 2 LI B e R B A B i AR A, T RIATAE A RS BRI AR
ARG B R, A SRR IE MY, 8% Ross (1975) €6) fii Myneni, Ross and
Asrar (1989)C73 Fyk BEBLIG RILINSZ B 4007 S8 2 W IS L, 104N, ZEe T E MM
RN 2R RR A RE RS 1 B R 2K, X AR R AN AL RS AL, R Philip (1957)C83 R
Philip 8. de Vries (1957)C9) LR 700 B4 TRBEMB I, W5, LR bRl T
M ER A, 3881 B R — R, RIAMTAE To0 M1 Ty MR

2 LB, W DU S bR S R XA S SR e W 4 A, UL IR W A A 3 )
¥y, Goudriaan (1989)C103 FRyb Yy “JREGE BN o ML 2 N FBI 58 AU PR R EEAE
fb, LLRIAAR Z I RGP % 8, B IE sz bR, X B & L Pt syl oy
“HIMEERIEC” , Chen (1984) 110 % BRAGBCFIBE AL N Jy B AT G

=, ByEd St B mAAL B T ik

TR, 2 FF-HCE1F 3 A b B R R 4 T e B P d (D/w P RELE,
D 1A AR R, wi N PG, S2bm it )7 AR S PR ML TP B, D O B AR il AR R
Sh TR, LA — RO X R R RESE R R B L, O G R B A AT
JORM IR, T s e 2 BGREm R LA, DRIy R 2 AR R OT (4 B 22 1 — 2%
R, BUSMEA A 3 BB M, Aok, RBLETY (D/w 2
8 5 0 S Y ARV JR B R 5 SR TR B I )

A SR A AE I B Y, RSB S AR “RRY A AEl PR R RS, W
W5y B BT MR A A B 5% 5 1 b 1 R U e LA R 3 0 532 0 B 50 0% LB 3 2 22 TR 437
Tome HE RIS PR O 0 T AL I 0 A 2 3 SRR A M = 2 Gl J PRLBOR 26 °F Bl iy
2B B

T,= T,y (5)
R RN (P37 AW T
I,=Tay=(In(z2~d)/2,)*/K*U, (6)
a =U,/ug

202 TN K 0 %7 Jy L 00 5 ML, 280 1 ) B B 2 T T8
She AR T TR 4 (TR — S, LA, bR BT
A, B RS A1 U, TS CBEREAON” AT () A S R A
Mo TR RASHBLEC 2N T R SR I PRRED) (19870120 AL AR — 4
FABLE , B

T, =T+ Ty 7))



4 el i i R DE

AL Ton FHERIEIRH
Ty =75 (D/u) '7° (8)
BEAh, BUERRS 2 L L, B RORbR B AR O AN e, DR 5 R B O RN
il MRSl EA R OX (o) NEH— PR, CRFAERSED, M
=) U:/ug (9)

b=(1 ~-168)" 12 £<<o
{ Qo
=1 +5¢ E>0

B2, WpMRE ro= Ty WHE WS RME-FHEZL.

A B A FLBH BT LA PR A RS Porometer 8 57, WIARYE B CRURY AT FLMLGL

W T R4S AT A CILBL S B Ao Szelcz (1069)C18) G HLLLI

Ty=rg;/LAT* an
roy R A YA ILBBT EHI 0, LA A AR g, WELALY = LAL/2, UHTR T
LR b £ A R, BRI —AEREBEMFHHSHE A K 8 W rﬂllfhi\o
Jarvis (1989) U1 YO LT E 100 HEA, ik, B “Reik” "HLBLET, B4 8
AR IR RIS, B 7E ) e oA on 77 B 3 25 % S (JhinJf Lysimeter ), T RUAE
ARFLB YT s CYIR, BAE T , BRI GRS REN £ Z R R, — K
g, BWASILMPINA 5 AFBIET, W. KHERMS, fFRT, =8 70 M %V, COo.ik
B, MR KA Wat, HBLACTLIL BT Ry

r—a f(Wat) £(S) (V) £(T) £(CO,) (12)
LA R (1989) USIRHHR BN T 15 B g NI

8o.=1{2.867x LAI+0,0277C1 —exp( —K x LAI)JRn/k}

x{1 =0,254D}/{1 +CP;/( -31529,0)3*+*°} (13)
=1000/8.

ERPRCH RN R, DRMWAIE, HRETT SHEEE T RN G AR R, LW
BIEREWRN, BETAERN. %1 AR TES R JLE R TILI b t, i
W 7GSRI SR R0 S 80160, 2P R R KM B, b R RKSE s bt /kl”/l\u\
B, 0,010, BT HER TR X KA o 8, RaR b, SR WIRES, PARSEIGA ARUERA!,
VHITEAKSE SRR, TFHRUMatfR T A RC A AW BK 70 BeBh, 110 RqE
Yot i /NS FLBL Bk B ez osm™ P B 200sm™ IR JE) /R PRI T HE 0T S, AR AR RR SO,
S SRR, T g BE AN RO R KK R R R Bk, T BTN B EOB SR
SCHk Sud & Smith (1984)E173, Sellers et al (1986)C181 , Sellers & Dorman(1987)C19],
LK Wilson et al (1987)C20],

BER, FEE A BTSN FUBOE A R, R RSE RN AT S I 2 A X S ML BU AR 0
B S BOR, A R S RE . MR AR UL W Yk s i — R B, xR R
AN 35, AR 2323 S AL BB REBUE ] 2673507

S.= (r,/E) (dE/dr,)
il S«= (r,/E) (E/dry) (14)



2 % MRkl AR MBI RIS 5

®1 ERSAERRARAFASH

Model types of stomatal resisrance

and the parametors included in ezch

Modeler { f(Wat) £(S) £(V) £(T)
Avissar et al, (1985) Vg S Va T,
Baldocchi et al,(1987) 1, PAR Va T.
Choudhury (1983) UB] Rn — —
Choudhury and Idso (1985) U S — —
Deardorff (1978) Bvo/0v 5 S —
Dwyer and Stewart (1984) Ov S Va —
Federer (1979) R S Va Ta
Halldin et al, (1984/85) — S Va -
Jarvis (1976 by S Va Ta
Kaufmann (1982) b= PAR Vi -
Simpson et al, (1985) Pxb — Va —
Singh and Sziecz (1976) — S — —
Takami and Yukumura(1979) R — — —

IR E W05 A LA T L P M 45
§,= TeaT& Se= % -1 (15)

Qpoy Qpoy

KHa=AE/A, KRR acq=¢/ (e+ 1) , JEFRMEM 0 - & KK HE CEEHE
By WMTONTESRIGHIZER) , aRARERBER LN (o= OMMZER) . I R HEmW
HET +1, BkE + 1090 FWHEFHRESISB + 109 B2 AT -0, WHEkH
+ 10 %R MBEPLR E 2 S8 - 1 WM ZERIRZE. T LI R R AIE 1 /b, U0 B 28 R e pTIR 2
g S2me & /. BAE DL 0, Lmiy O, 1 Tmpy AR WA LomiYy bR B £ — B B, RIS AR
R T=25°C, AU P=1000mb, J}EAF X 40 FREBG A B, THR KA = 500W 5~ HA MR
BT *; = 50sm™" i KA CF RN B R) A = 10Wn ™!, 8= 0, 1758 kg™*, M Ffry = 50sm™"
WHERME 2. NE 2 WG HA TBRRAIERS LA 408K, Xt 5 P &R &
fiaeq (EREE25°CIEZN0,735) T30, BLMRRE R W 78 2 (15) s 4818 & 5t
RS B NPE Y, TR 2R BT AR KA, O RERLES BEXE 0, 28 % xlr o R ke

AALBEPU B SR A — 0, MT BB, AR T AR, (XA, K
LT/, ZERN T T oM X UL AR AR AR R A A ] by AL R e BT RO R R
Kk, TERA ACFLBRL T 6 AR R R A TR, AR B AR, AR S BR LR
AT HMEHER X RITE, MABILRFY LN, HEEEETEMNTEEENE,
MBAERN T ARIE, RIS E M Ty B, MR M E R R, HEET
IVRE BRI ZE S b, UG B BORD AR R R ROR S A B L Ay BTG



6 i Fiil g K 104

x2 RENr. s HRARGERE
Typical values of r, and rs and the sensitivities

for pasture, crop and forest in dry and wet conditions
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Normalized evaporation for a wheat calculated from a multflayer
canopy model at three different reference wind spced (1, 2and4
ms~1) and for dry, damp and wet soil states (ground rs of

infinity, 200 and 20sm-!, respectively)
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ON THE RESISTANCE MODELS OF EVAPORATION
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Abstract

All kinds of resistance model of evaporation, from the simple single-layer to
complicated multilayer-models, have been widely applied, There is an a-rgument
in literature that single-layer models are incorrect but useful, whereas multi-
layer models are correct but useless, Discussion and judgement on these two
kinds of model were made in this paper, both models have sound physical
basis, but they are best suited for somewhat different tasks, Both types of
model are therefore correct and useful within their respective sphere of approxi-
mation and applicability, Single-] yer models are appropriate where one is
concerned with vegetation essentially as a permeable lower boundary to the at-
mosphere (or upger boundary to the soil) in system with a length scale much
larger than that of the vegetation 1tself, for example, in studies of the atmo-
spheric planetary boundary layer and the atmospheric general circulation, or
in hydrological modelling of medium-scale or large-scale catchments, On the
other hand, multilayer models are appropriate when it is necessary to resolve
detail within the canopy, either because the detail is important in its own
right or because the height scale of the vegetation is comparable to that of the
system under study, for example, the interaction between microclimate and

physiology, or the hydrology of small forested catchments,



