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Development and Application of Micrometeorological
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ABSTRACT

This study integrates the theoretical components of heat transfer of the Plant-
Atmosphere-Soil Simulation Model (PASSM) and General Circulation Model (GCM) to
develop a micrometeorological model for paddy field. Such a model can be used to
simulate the heat flows between plant, land surface, and air, and evaluate the function of
microclimate modification by the paddy field. The proposed model is applied to three case

studies on the Tsi-Tung demonstration paddy fields in Yun-Lin, Taiwan. The simulation

results indicate that the net absorption of solar radiation is greater for the paddy fields

with water storage than those without water storage. Most of the absorbed energy is

released through the latent heat of evaporation, which reduces the land surface
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temperature and sensible heat flow into air, thus modifies the regional microclimate. The

results also reveal that if water storage remains in the paddy ficlds after planting rice in

summertime, the cooling effect of the one-hector paddy field is equivalent to 20 family-

type air conditioners. The modification of microclimate is more significant as compared

tool to quantify such effects.

Keywords: Micrometeorological model, Sensible heat, Latent heat, Solar radiation,

Paddy field.
— W B

AEEE T A EN TR - MTFEA R R A
B BERE  AIFEE B ~ FHTEH T K - Rt
W L ~ A P SRR BT LR S © AW SRS
7k HH AE REFR SR A 3 — PR R X o R A SR
Rt 2 THEE » Ll Ak B FH A A SR AR A B DS R
Rz R R AL 2 B 2 e Rk
T BT IL S T ERATF SRR
W b R 28 KR E RSB G R TTRER
HB s AHRUMEY-KE - HEER
PASSM Simulation
Model, Wu 1990);2 835 BB HE - ikl & R RIR
5 GCM (General Circulation Model):Z i1 #4
WA o B AR AR - A Rl B AT
¥ e i 3R B K SR 2 iR (R B R R R

2L -

(Plant—Atmosphere—Soil

— -~ W HER

21 EMBRNZBRES M

M7 K R TR - bR T AR R ST
2 AN {3 BE R AL B K Rk - A R E
B 22 4 L 72 AT A 2 22 1T J8 B4 (Sensible Heat) Bz
b 3ok 47 BLAE ) o PR 4 B 7R AR 2 BB BB
fii(Latent Heat)f§ih 3 > Fh 5 DUIEER 4 /7 2R I
FERES - KGR B Fe 2R 2 (ETR B (R ]
1 [i7R o fl¥7EF(Plant Community) N 2 ARG BE 4
B Sy (2) ATARRAS S A UAhET -

Sr(2) = Sy -exploa, - CLAIZ) oo (1)

{ !
{ §
g {

{
§ i
| {
g to the paddy fields without water storage. The proposed model can be used as an effective g
| |
; |
§ |
, %

A Sy IBARZ KB EHBF(WMY) ¢ o) 5
R R B (I 2K HATL A % 0.3 % 1.5 2 [l (Ross,
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Ty Al RE R MR ZBEEK): T(2) BEEZ
2 FERBE®K) - FIAROEREG) - 7TREGED
BETEEE Z IRATR L B ERETHE Ry (2) ¢

Ry(@)=ap Sp(2) + Ly(2) i, “4)

Ay B I B A A R R A 2 R e

22 BE - REBFKERZEHE
(D) #f &7 {H3k
72 G5, G o 53 4L R 43 B3 A5 77 (Stable)~ A8
5% (Unstable) & o4 (Neutral 3 = R - B 2R
TR ANBE B e AR BRI AT
PR HA R SEE LR R T DL T 3k
T(Wu, 1990) :

*

w__u
dz  k(z—d)

—11-



K584 (i 3a4t)
[T (1212111
222 RRR S 777
_ ] K ] ey
e et
N - I T T
HH’”"*” HH‘ Rk gt /’/"ﬁmw&u
T 8
s & E
98k Eﬁﬁ;‘sﬁgﬁma B8 ik .&«ﬁ\hﬁkmu)gﬁ a\“{i\\ TTT /}7
I SN
My IR ’Egﬂﬂa Wb X RF 3o b sk
B 1 ABEfMRASBIRERGRE
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