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# 3: Empirical forms for ¢,, in the unstable ASL found in the literature.(constants are adjusted
for k =0.4). Adjusted from Asanuma (1996)

Functional Range of

form z/L Reference Comments

1.25 +0.03 neutral  Panofsky and Dutton (1984) mean of various experiments
1.8(—()s 2:-0.8 Wyngaard et al. (1971) Kansas Exp.

2.2(—{)% -70; -0.6 Monji (1973) Utah experiment

1.3(1 -3¢ )% -7; 0 Panofsky et al. (1977) Minnesota & other aircraft data

0.089 + 0.171(—() 3]z
-2; -0.1 Bradley and Antonia (1979) ITCE data

1.25 -0.2; 0 Kader and Yaglom (1990) D-Sublayer.
2.2(—{)% -2; -0.2 Kader and Yaglom (1990) DC-Sublayer.
1.76(—()3 20; -2 Kader and Yaglom (1990) C-Sublayer.

1.25(1 — 3¢ )% -2; 0 Kaimal and Finnigan (1994) reexamined Kansas data

ACPRGED 7 B B & B ¢, = 0, /us,05 = 0y Ju. WCBEIUTIX REICEERONGR L B>
TW3. Kansas & ED 70 H£ROBIPFERTIE, MOS I =BERPRENT, BV g, 0, &
MOS IRDBNE WS FNEIITH 27, Panofsky et al. (1977) I,

oy ﬁ

= —r(1) (40
ThdeU~. THIZXNUT, Kader and Yaglom (1990) I, MOS IZfE> 7= Guy Do ZIIELT
w3,

5 SHEIEOMEUA

HECRIX, EHU TS BOENOBEN D FRVEIZ L > THBT2HETH S, HERIZD
WTH, MOS P#EMATES (Wyngaard and Coté, 1971; Brutsaert, 1982).

kze kzes

e = ¢ (C) = Qe, (C) (47)
N5 OB E BN 5RO DAL S < BINTWVWD (Wyngaard and Coté, 1971; Kader,
1992; Albertson et al., 1996; Kiely et al., 1996)-
7, b, po, ZEIMGREANPORDD I LEARETH D, KV CEHR ZEHFIZH T DL
MTANF—, ANT—DBEONLHEANE, RO ISICHIBZI OND.

Uy S2

= 0u & 0 (5 15\ _
—uh' =~ + Tﬂw«% 5 <wet + pwp) =¢ (48a)
ﬁ@ Q 1at2
W o = st = e (48Db)
ZIT, mAEHiz % DEHZEELL, TNTIN 3 k2 & kzu, /(Wid)? W2 &> THEXTUET D &
9 (¢) = da(C) = ¢ (49a)
Pe. (C) = ¢5 (C) (49b)



# 4: Empirical forms for ¢ in the uhstable ASL found in the literature(constants are adjusted
for k = 0.4) Adjusted from Asanuma (1996).

Functional Range of

form z/L Reference Comments
0.99(—¢) "3 -2; -0.1 Wyngaard et al. (1971) Kansas Exp.
0.92 +0.10(=¢)"3  -70; -0.6 Monji (1973) Utah Exp.
0.92(—§)_% -6; -0.1 Hogstrom and Agricultural site

[—0.22 + 1.28(—¢) 3]

Smedman-Hogstrom (1974)

-2; -0.2 Bradley and Antonia (1979) ITCE data
[0.032 + 0.509(—¢) 5]~

-2; -0.7 Bradley and Antonia (1979) BOMEX & San Diego
0.95(—¢) "3 -10; -0.1 Ohtaki (1985) Wheat field
2.9 -0.2; 0 Kader and Yaglom (1990) D-Sublayer
1.0(—{)_% -2; -0.2 Kader and Yaglom (1990) DC-Sublayer
1.1(—{)7% -20; -2 Kader and Yaglom (1990) C-Sublayer
0.97(—¢)"3 -2.5;-0.05 Hogstrom (1990)
2(1—-9.5¢ )7% -2; 0 Kaimal and Finnigan (1994) reexamined Kansas data
1.1(0.085 — C)_% ; Kustas et al. (1994) Monsoon 90
0.97(—C)_% -7; -0.5  Albertson et al. (1995) Owens Valley, CA

%%, FHTIE, A (48) KEWTHAmMEE, 2(.), ORHHPEHUTIZNILHDOR>TE
D, X (49) IFHWIELT U2,

5.1 ARY NL, EEEHEHEER

Mok, EEP AN T —ROARY MVH X OHEREE ET 5O TEETHS. JlHD
RO B L O T —ROWVEMESR (FEBA) 2AR27 bk, MFOL>ILEI N2,

4 4
3 3

wlo

Es(k) = asese

wlut

—Eu(k) = cayer™

(50a)

(50b)

ZIT kBT H S . K (50a) DEAIDRIX Kolmogorov D-5/3 I LIFINSD. K (50a)(50b)
Do, BET o, FEEEBTHY | o, = 0.51+0.01, ag = 0.8+ 0.1(RIEFUEELRE, Hogstrom,
1996), iy, = 0.52 +0.04, ag ~ 0.8(F L' 1/ WAELIR, Sreenivasan, 1995, 1996) & > #5 A%
Hb.

F7, MBEBEE Dxy(r) = [X@+7) - X@)|Y (@ +7) - Y(2)] PEITEHEINGD, Z
NEFEHHEEZANTURDESIZERIND.

DSS(T) = KDaseseiérg (51&)

4 4 2 2
= Duw(r) = 3 Duu(r) = g Kpayesrs (51Db)

Dy (r) = KDaue%r%

D,y (7)
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# 5: Empirical forms for ¢q in the unstable ASL found in the literature (constants are adjusted
for k = 0.4). Adjusted from Asanuma (1996).

Functional Range of
form z/L Reference Comments
1.04 + 0.13(—07% -5; -0.2 Hogstrom and Agricultural site

Smedman-Hogstrom (1974)
0.007 + 0.59(—¢) 3] !

-0.8; -0.2 Bradley and Antonia (1979) ITCE data
0.012 + 0.697(—¢) 5]~
-2; -0.7 Bradley and Antonia (1979) BOMEX & San Diego
(—¢)~3 : Takeuchi et al. (1980) cited by Ohtaki (1985)
—()7B -10; -0.1  Ohtaki (1985) Wheat field

ZITKp=(3/2)T(3) ~40 THB KT, C% = Dxx/ri EME/RT A—F LS.

c? = KDau6§ Cc? = KDasese*% 52
U SS

u

O THEE/IST A =R D MOS IZ LB KX, BAFo@) &2,

C? kze\ 3 2
(k:zz; W R < 236> — Kpayd? (53)
(k:z)%Cfs kzes (kze ~3 -1
T — KD S’LL 82 ug - KDaS¢Es¢€ (54)

6 AAZ—RTDHELE

R—TVHEDHEBEL R>THEDIE, ELREDLS R TEDA N T —BPKRLELIZ L >
THRBRIZENEIND | EWNWD ART—HLOMUTHY, LA I IIVAKELE BHIEEND. MOS IZ
BWTR, AN 7 —BIZHT k% BHEHMEIZB S 2 W, ¢, ¢y, ¢, BAN T —DORHFIZ K
L3 UBBIE2RIDZ L TREIINDG. T4hbLL, MELHEZFIZINS &

ERGTIENTES.

(55a)
(55b)
(55¢)

INEDATN T —EDOHUDEBIRIL T B DI DWTIE, % < DHEGRKIH D WO IXFERI 25T
KT HONTOS (B ZIE Warhaft, 1976; Katul et al., 1995; Katul and Hsieh, 1997; Bink and
Meesters, 1997; Dias and Brutsaert, 1996; DeBruin et al., 1993, 1999; Asanuma and Brutsaert,

1999a,b).
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