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A NUMERICAL SIMULATION ON THE
EVAPORATION IN BARE LAND (2)
—EFFECT OF TIME-VARIATION OF WIND SPEED ON THE EVAPORATION—

By Yasuo IsuiHara, Yasuhisa Kvzuna and Eiichi SHIMOJIMA

Synopsis

Wind speed in turbulent boundary layer developed above ground surface usually
changes with time in various scales. It is well known that the wind speed plays a
key role in the evaporation from bare land. In practice, it is important to clarify
the effect of variation of wind speed with a relatively long periodicity on the
evaporation, because we often need a mean evaporation rate as diurnally averaged.

In order to investigate the effect of the time variation of wind speed in a
relatively long time-scale on the evaporation from bare land, a numerical simulation
has been undertaken. In the simulation, assuming that a land condition is uniform
and a meteorological condition is horizontally uniform, one-dimensional fundamental
equations of water and heat in the evaporation field as an atmosphere-land
continuum were set. Water table was in particular set to be located at a decided
depth under the ground surface. Through the calculation it is stressed on that,
when the wind speed changes periodically and randomly with time, the average
evaporation rate can be given by evaporation rate at the averaged wind speed.
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Table 1. Calculation conditions.

b -T2 5 7ik wind type | wind speed (m/sec) | water table : Z, (m)
Exp. A-1 const. 7 0.3
LT 2EaTHY, Exp. A-2 const. -6 0.3
EORHEBHE<U> Exp. A-3 const. 5 0.3
ThTERINTOV S, Exp. A4 const. 4 0.3
_ Exp. A-5 const,. 3 0.3
33 &{zﬁﬁ%ﬂto)ﬂlﬁ Exp. A-6 sine 6+2, 12 0.3
HMiEFtE 3, Fig. Exp. A7 sine 6+2, 6 0.3
1ok9ic, K&K 3 Exp. A-8 sine 6x2, 3 0.3
ORI oh5, Exp. A-9 sine 5*x2, 12 0.3
Thbb, F1EES Exp. A-10 | random 6+2 0.3
i T DREME DR Exp. A-11 | random 5+2 0.3
FETHV, B2 B Exp. B-1 const. 8 1.0
Hihcokydmok | Exp. B-2 const. 7 1.0
E X SICE 3 B Exp. B-3 const. 6 1.0
ARRORETHE, | DXPB | consh o =

-z n xp. B- sine +2, :

27 FROWTOH kDl | Sine L G
_ : ? Exp. B-8 sine 62, 6 1.0
HhsERs L, IROESRE Exp. B-9 sine 6=2, 3 1.0
2Ty PNEEL, L Exp. B-10 sine 5+2, 12 1.0
TotRETE, #4o Exp. B-11 | sine 5%2, 3 1.0

BT OER, BEo %
EAE A3 10min. &L, FHE (B O2EAE4zi-o0WTiR, #H, HEEDLIC TR IlmE
Wh<, FHICE» S IHE-> THL & - 1.
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Fig. 1. Simplified flow model of the simulation.
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s, <E>E ®@hODHD
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0.2
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0.1
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Fig. 8ici3, AiX Fig. 7 OE#EH
12 BRI TELT 5 D Ofthic, 0
ZoRBE» 685H (Exp.B-8), 3 0 [ y g 0
B (Exp.B-9) DbDHEHT, 0 3 6 ¢ (n) ? 12
ChoOERBRE L ERAkSBoE  Fig. 7. Periodic solutions of E,, E,/E, and 6. in the
T ORI AR E T H D, case of Exp. B-7, and values of <E, and E,...

_g_



306 FOKBG KPR $3285B-2 1.4 (1989

ZNFhORHO bDIER, BERU OHIIET 3, i, A6, 3HEOKKMEIEAZH
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44 HWREHNERLTHIEE
Fig. 9 OE#L, BEEH 7+ 2m/s @ Exp. B-5 D54 (B 1285) T, E, E/E, RU 6, DFH
LEALERL TS, K&y, PUFOT Eb0h 3, MERESKRIFFIT/NS T, 6,<6, 0FRMH (HiFE
EH%RT 3) Mig-xh, 721 BPERITREAEEMLEY, FI0BE, E ORKE S/IME
EHIEDENEFNLY 30~ 60 AR RbITH Y, RAERELHEOE/LONHIZET TN
HEl->TW3, E/E, DB/ « BREOEEIEICO VTR, BEEOBK « B/ MEDARIE & 0 #ic
30 ~60 BLEATV S, B, MREKIBOZRFEFIIS VY, RNEFMICHANS L, TOK
SR EFECERSBE O LOAEDOBRIE, Fig. S TOMEREHEROKEILH 2R OHITO D
DEFLTHEI LD B,
ZOEBAD<E>lAKkD S E, 0.113m/h TP OH) &18BTEHRD -1, OFEFOFIE
HEO<U>=Tm/s 2 EEMNEA S (Exp.B-2) O, fli20.108m/h (b OH) &ik-70D
<, HIREHEEL TV BRI LTS, <E>RE, THREBTE5LE4A5 (. 3 (2) BH),
Fig. 9 HOEIZ, EHROBACHNBEZILOEO 545 3 BIL B > TL Mo RMEE U
154 (Exp.B-6) OAREBRERUH 0.2 0.2
REKDBOBPEER LI HDTH
5, T OBRNENIL 4 I REATY
5, COBHREER (B 12 KR a
DE, #H~x3 &, BRECEHEIH
FHELHIHL TV, BREE
DIUNE L I BIcoh TR 3B
HskEEERL, BMEETIR
WINE BB EMh D, T,
AN 3EBHOBEDO<E>HEI
0.113m/h EFHEE 07D T, ZODfE
3 LECDE, fE (0.108mm/h) L& 0 l | | 0
LTWB T &5 B0 0 3

(mm/h)
2]

E

t (h)
Fig. 8. Periodic solutions of E, and 8. in the cases of
45 E/E, & 6, DB Exps. A-7, A-8 and A-9.
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Fig.9. Same as Fig.7, but in the cases of Exps.B-5
and B-6.
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Fig. 10. Relation between E./E, and 8..
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