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4.808 8.327 57.73
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e/ 4.237 9.722 43.58

1R THH IR, CROBMOBMERHE (HOMORE T 24, BEREO
KPMCEOTHEDY, Ve & V, OBREEMNK V:=1.94V.—1.16 TRINZ,

H2HEO L S, BUERME —EIC LT, crihHz Tz L, RHUOEHOAOTS
flo b, a OEMEE, AST3MO d OWEL Vv, ¢ & d LRACEEERL
Tw2, fih, ¢ it LT, OO S 21 & Wl & OEGEDILE 0.94:1 TH
D, RxDOEGHEEHOWHBOLLIZ 2:3 TH 20 WD T  fird O BIHE ¥ TREE ASFE T OTA T
WEE22E, FHOAD O R & AERE - O,

KeVo:Ve=0.976 Vi : Virreerreenreeniennn (1)

tho

HIRCTH DL, OO LTS ¢ OFBEOBERGHEICKH T 2EA1E, ¢ ERLLC, B
UEORREBBC L OTHRD, VI & Vi OBEREMLEC B Ve=1.97 V/+1.86 TxRIN
20 ¢ OFGER c 0L D /hE(, MRS 8m/s ORF, ¢ GOEMEIE 4.75m/s,
¢ OFHER 3.1m/s TH2, ZRHHEOHOMEEC X 2 A5 HAED MOBRED Hik
L, BRI LTHOBENC £+ 2 L 2 BUHOHIEIC L 2 bDOTH D EELBND.
4FiC L E, FOH MR T AN &Rk, REOSHONTRRENEC, RANTR
BWas, TOMEAR & EOTRAFIOET { THRICKRE { BADO TV,

2T, TATADDCHBIEC e ¥MaT, TOEHEE e=d &TiUX, ABDOFEEHE
OEEHERGEICK T 2 #1464 1% 57.80% <, HOookhlk 49.42% h 2o, TOARELH OO
HOTICHL T Z258E, M D 2 56/H8ci L2 2.

fig.5 mmmcmermessenn »----~------—--...._.__;’1
e e e e ey w
e ———
& u?xuzﬁhly)"la ﬁ@ﬁofu ;/)

MEEDIHPE T 2 2O, FET R P CKIRDTENIC L DO THRE LE~OHFHER, 2
MES EHEORECD Y, BWOKTFHRICTH 3D LAMT, BEY f, HTOEEY
m, WEX v LT, RTOER R,

. dv
f=m—
JiEx vy, AT ﬁa&?sﬁ«@M?@mﬁa‘ (8 S X, f iR TRbINS,




—102 — WHRRABREPIRMYE BHE

3 f=Cagp =0y’

z i =R
p=0.0012 g/em® (ZSGOHEE)

0T Cw%p (vy—0)3S = m—z’?

t=0 Okt v=0 & LTHIG T,

_ 2 mvy
C.pSuii+2 m

V=1,

b, BT AR 7 ORETIUE,
S=mr?, m:%wr"‘a, C.=0.5, o=2.4gjem’ (KF-OES)
Z2&OMlY _ ERCCATIUE,

v=0,— 9.6 v, B
~ 7Y 70.0009 vyt +9.6 7

B v,=8.0m/s, FrT-OFE »=0.15mm &TIUE, v & ¢ LOBRIZTRORICA 20

t () 1 } 30 60 | 120

v (m/s) | 6.67 | 7.95 7.97 | 7.99

=8.0m/s, 7=0.15mm

Bic » OBLIIE T2 v Ofiiik, ¢=30 BOLATRORKICZ %,

r (mm) 0.3 0.15 0.1

v (m/s) 7.89 7.95 7.96

LLEDHESHC & D, TRESRET OMBER LA b 30 BRI CAMBURICE L R D L2
TRELZBV SO LBl So WD THFOMIEL T~ THMICE L\ & R, —52h
IOTREES: B Z ORI ORI YT 5 b D 2 biLDo

4, fig. 4 IWAT ¢ MRURIMOTMIER kX~ M., M, &F4UE,
Mo=M Vo Virerorrnrreenaens @)

LD (1) e £ DT, HiDA N Q7L ik & BRfa & O Hid 0.976 VoIV, Td 35,
B1KICE BUPSK Vi=1.94V,—1.16 |c kD TR SEH T 2 BAICHIO AN ITRE 3
FiymeEs Mo ik 2 XD,

. 0.976V, . i
M= MS_VS.___ M. P @3




BiEMRIZ & 2 BEHDRGIE  (fER)

— 103 —

%3N REMNEIADORE (V.) iR (V) &%

(2
5 REO&#A
* 1) #5 1 EE
10 Q /
4 J1 8 HiZ 2Pt 3 Regiiz 13 i
cFw °F LREEBMCERC, BOHD
ms 0%2m
s DEEOT s, 3HHES
S
Ehb B\ VRS B0k O
+
! ° T, 3B 20 ShbENK LG
6 A 720 FIMPHIIET B BIIALE ic T
) UmEBlicEs LT, Bphe
+
BFEABIEY LTV, Bl
N WS 2B 4 1 20 453 T BT
Td 2o FiRABEEFIICHIT
2 T, ABDHu3s 0.07m,
0.5m, 1m, 1.5m, 2m, 2.5
mick3 &5 K\, il
0 5 - = L HREKOMD T 3o
— . mf
5 K O OB W U SN A &
HE ' ‘ N
% MR o 2.5~ 142~ 0.7~ 0.41~ ’0.20~ !o.1o~ Io o] = |
3 15\ S 1427 071 041 0.20  0.100 0.0 0BT B g
am \ R U % | ‘ | | | |
oo7| MWitg | 0.37 | 0.10 | 5.75| 22.05| 23.50| 14.25| 8.65| 1.50 | 70.47
: % 0.53 | 0.14 | 8.16| 31.20 | 33.35| 20.22 | 5.18| 2.12 100‘ a
o5 | Wit — [ 000 = 0.02| 067 0.50| 0.30| 0.16| 0.19| 1.85
% — | 0.54 | 1.08| 36.21| 27.03| 16.22 | 8.65| 10.27| 100
Lo | Thtg — | " — | 0.06| 007 005 0.10| 0.02] 0.01| 0.31 _
% - — | 19.35| 22.58 | 16.13| 32.26 | 6.45| 3.23| 100
15 | Wite — — | 0.03| 0.08 0.04 0.08| 0.04] 0.01| 0.18 4
% - — | 1667 | 16.67| 22.22| 16.67 | 22.22| 5.55| 100
900 | Wite — — —1| o.10 —| 010 o0.02| o.01| 0.23
% - - — | 43.48 —| 43.48| 8.69| 4.35| 100
o5 | Witg - —  0.07| 0.20| 020| 0.15| 0.04| 0.0L| 0.67
% — — | 10.45| 29.85| 29.85| 22.39 | 5597 | 1.49| 100

S 0.10mm LLELMAEIC &Y, UTRMKFPHEICE 2T RLEDL, BENLZORMD
T, ERElRBeee®s L L TRHEETH 2T,

FREEEMIEERTERD L bOTH B4, ZLRHDHD EHB2THVo NEE—1



— 104 — HAERBRGIF A, A 452

EREHRT, §md b oKD k5 ICLOMBETREMI L7e (7 ~ 2 OHEE 2.4 &7

2)o
W £ i #E .
mim cm3 g

2.5 Bk 8.17x 103 1.9608x 102
2.5~1.42 3.94x 1073 9.456x 103
1.42~0.71 6.4x104 1.536x 103
0.71~0.41 3x10-5 7.2x10
0.41~0.20 2x 105 4.8x10
0.20~0.10 2x10-6 4.8x10-5
0.10~0.02 7x1077 1.68x 106
0.02 UJF 4.2x1079 1.008 x 108

# 4 TREEMEREE DO R (V') &Rk (Vi) & OREfR

12

Tlo

8
&
+
4 of
/I
/
/
/
//
2
0 2 4 )

— V' m/s



250JAk 250142 142~071  OTI~0Al 04R0Q20 020010 010-092  002JKTF M.

BiRAKIZ & 5 RGO BIE  (RRER) —105—
— RO Fiy TR O E R Tk U OREIIREE L 35T 5 &,
. ¥ O6 F OM OBE E E &5 M oK
L N ﬂﬁgmm
T : 2.5 2.5~ [1.42~0.71~ (0.4~ 10.20~ | 0.10~ | o0 o 5
it ﬂ% Pk | 1.2 0.7 0.41 0.20 0.10 p-02| < ¥:04 af
mm \ R % .
0.07 | ¥ ¥ | 19 | 11 | 8,743 80,264 | 48,958 266,8752,172,619| 148,809,524] 151,362,373
2 % B —| - 1.69 = - —|  98.81 100
05 | M B | — 1 138 931 | 1,042 | 6,250 95,230 18,908,730 19,012,206
2y % o ¥ £ —| ~ 0.54 - i © | 99.46 - 100
10 | B B | — | — 39 97 104 | 2,083 11,905 992,063 1,006,291
' % e S a5 <5 A —|  .97.58 100
15 | M B | — | — 20 42 83 625 23,809 992,063 1,016,642
: % R < 35944 i) b —|  97.58 100
o0 | B B | — | — —| 139 416 | 2,083 11,905 092,063 1,006,606
# % = M 2 Hlga = = —|  98.56 100
o5k B o— | — 46 279 417 | 8,125 23,809 992,063 1,019,739
; % S = "2 = =~ —|  97.29 100
3 5 [N HARAVERLILIT & 2 TREE AR

30

ik ik 250m

10

+ +

30

20 HE200m

i L

30

20 F_—//\/ jﬂl_t(ASO'ﬂl

M

L

30

20 IthE 100 m

10

30

20 jhkosom (4

10

30

20 ShEooTm

1 0]



—106— WEABSHTERE $465
Fiti5 0.07m, 0.5m K¢k 2.5m T, TMPEEIICERL T Lega, —o0
KRNI EEOT W2, & T A8, EHEA 0.07m Kk 0.5m T, #% 2.5mm
UERT 2.5~1.2mm D b DIk, 2RI TS h, XRHERDONEVRERETDH 2, B
Y, 2022000, TOBMCHONZIHETIE, RELADCEFRENBEZ LN
+, FOEHLERHOHE Y HiAVWOTHOT, EHEE 0.5m OF 2.5~1.42mm O DU,
W6RTHNZL5CRIETH D, ZRZOIVEL, fedlcd: TORROFMTEES 0.5m
DENEE 2 bILBRIEIC B DIe—ODRIHNE bD L LTHLZBNBZRE BDTHOT, i
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cHL R 0.5m 79.16%
” 17 70.97%
” 1.5”7 55.56%
4 27 82.09%5
41y 76.65%
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~_ 2'5‘”41] 142 o.71) o.41]  o0.20  o.10]  0.020-028TF| #F
1TEOHES cm :
owi (Eitg | 0.6 0.8 | 11.6 | 36.6 | 21.1 | 145 | 5.1 | 0.9 91.2
U % 0.66 | 0.88| 12.72| 40.13| 23.13 | 15.90| 5.59 | 0.9 100
1~g [Wikg | 0.1 0.7 | 10.4 | 39.5 | 26.9 | 20.0 | 5.1 | 1.8 | 104.5
U % 0.1 0.67| 9.95| 37.80| 25.14 | 19.14 | 4.88 | 1.72 100
o3 [Titg 1.3 1.1 | 10.3 | 34.3 | 23.4 | 15.8 | 8.3 2.7 97.2
V% 1.34 | 1.13| 10.60 | 35.29 | 24.07 |. 16.25| 8.54 | 2.78 100
a5 (Witg | 3.7 3.1 18.7 | 2903 | 19.0 | 13.1 | 4.7 | 1.6 83.2
g U % 420 | 3.52| 15.53| 33.22 | 21.54 | 14.85| 5.33 | 1.81 100
5o (Titg | 1.4 | 12.0 | 11.6 | 35.0 | 22.4 | 13.0 | 43 | 1.3 | 1000
U % 1.30 | 11.88 | 11.48 | 34.65 | 22.18 | 12.87 | 4.26 | 1.29 100
1020 [ Eig | 0.7 06 | 82 | 27.8 | 17.1 | 93 | 2.3 | 1.0 6.7
U % 1.05 | 0.90| 12.24| 41,40 25.52 | 13.88 | 3.43 | 1.49 100
FEeNol BRI LD RN B R T A
2cm~3¢m
0
20
10
§ - lemm2em
&
ltm
9% 20

sk ~lem
30

20

25me 254142 1Q2~071 OTI-0d 04'~02 02~Q1 01~002  002nrma
L 3
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HERD2 DA 30 A O i R 4 25 A

Sem~10em

30 3em~5em
20
w0

25m:  25~142 142-07 071041 041-02  02~-Q) 01-002 0022+ mm
@

ERROH6HMO 1R 2Th %L, £RRCTAEAL L5 RERINERMiZ LTV 30
THOT, DT, ZOMBBHEIC L OTHNAECAILATFICRS 5 & b, FlOUIKRFA
EBL BV, X EFKTHD &, Fifk 0.71~0.41mm O D40k %< T 30~40% %5,
3~5cm BT, & 0.41~0.20mm, e 0.20~0.10mm OJEIC %< , #a0.71
~0.10mm © % &, FHLT 77% THY, TEO 76.65% &R~ LTV2o HiliT
WE, TEREROELSH 2 L, 0.10~0.71mm O bORATST, ZOHTH 0.20~
0.71mm O YOHEEMIICL Vo ZIREMEHICEDT, BTk VIRE D b2 R 1

BLMBPOWRICK LTHD THOREEFE 22 b0 L FbaFIE A &\ XML
TR 0.02mm LUFDO y O IFABERED 1.90% TH 24, WL ciazid 2.35% Ktk
DTWDo ZIEHKD bD X b bEHIEOHABICTUE 22 RS VT LEFTHOT,
W46 KO X 5, TEEOESM & RIiCH 2 &, Bk 0.02mm LUFD b O THK#O
FREEMEL DT VIO TS DT, I L PHEIIC R TERILTE, 0.02mm LIFiE
WE AR 7.8%, s 1.7% THICHELOTRMOBAEHAE (, ORED LR
T LORPFRTE 45— B T, % ORI IS TEEIEIEIC L Y, T X 5 Il
ARICUHERRTTREONE S ¥ £ B U HR OB L W T & &, BRI EE RO -
B B THICIER RIBA TS 30

3T, TATHEICKR 2 DRIEORRTH 20 HEFKICRT L5, 48 HD 15120
b 16 IR 20 e 2 THENT, Mo CiRamiEmil g nbdkx a, b, ¢, d, e
R f g" OREHBT LTV 20 2 &4 4+ AQhOBER & T 27201, £EEHNOZO
R OFHEEE v &L, 2T 0 &, 0 & v, OBIREHS V,=1.94V,—1.16
hokd B) Rk b, H5 KB ABEENOTIERIC ViV, R, X3 RUH2
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BT Lic & 5 W HibESOTREEAHE R 2 Bl L b —EDiE R T IDOTH 205, LOfik
FURIC IS 2R C RO TRUAMOMELR ¥R, Wicz A5 LT 1/6 &ﬁ 177,0.135
x0.135=0.018225 m* OMUIFH ¥ BT 2 Lkl M, & ¥ 2, ffakrﬁ]kci@ LCIE 1m,
TEE 2.5m OMEPME 2.5m* FHEAIC LT GREEOH & ZFEUEH 2.5m DLk R
AVELZONENG, TOMBETRERY RTLCEALEVAE, ZORRMHOTLEVE
DLBEELNZOT, —INCOEBOIRERT, IRERICILLZAD $DLHEL 2,)
M, nnit= M, x137.17=2,788.67 g
fiL  2.5/0.01825=137.17

Erdo

T O OIRBEREIZN AR 11 Fpha e 16 BHED SREIIE L, £® 1/10 & SKEROTRERS
fled2e, RECLMAER 1m O=B% 1 Hic 2,788.67 g"x5+10=1,3944 g"=1.4kg
ORLHBIT % ZECRDIDITD Do 2 ORIFRLEOUIKIER ORI L OTH L &
B0 RLUED, ZRBEICBIT2ROBEELBDOT, —HEOFKLBBE) Licphid i Lo
BIREBONT LW THET 2T ECh2b3TH NG, TOPGREEMC KD, 2R
BOHBE ek vwas, — T TFREMREC X 2 10RO E L ¢, BLERE
LOMFIAHERZ L LTk %o

6 ELOEKFELRREE

45 8 # Rk "n*f(ﬂd!l H‘?@JIK:J:

NS ; |
10.00  10.10 10.15| 10.20; 10.30; 10.35 10.40! 10.50 11.00 11.05
BE T~ ! I
7 7.3 | 5.7] 3.0| 40| 6.3| 6.8 6.2 1.4 1.1 3.0
I s
| 12 2 R (175
BT = 20em 1% £ A E My
RERMORBEC D0 — | — | —| = | — i e R oomic
75L 00 bk y Ch oM iy 2
Hbo nEmme °
50cmfirizo

4 OHENE, ¢7a% 10 BHOFYRE, B 1m O,

EECRMHE 1m OFEY HF TV B, KLOMRBOIIEEL 2 25M kA2~
HFHICGEWEORMEE 2 A TRAELAVYLS, TOHAME Im ORI E0.2
m ORGHCHSE U THARO ML T2,

BT RO UL & WO 72k AR OH 7 MO Y TD %o

JREDFS S AS FACA R T O ek T, ik 2m EQIEOEE ML,

Ve=V\Z%5 THFpb I3, MEcz zoiik 5m EQROTEESMI S,  LOSNIE
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Hy09 O M O U S A

ik 0.2m 0.5m 1m 2m 3m 5m
N T s \ N J_ B | T | TRk
e | A /s B s 1 e | R ] RO ] B
14.30| 1 75| 6.5 89 7.5 95 8.2 106 8.8 | 103| 8.6 |.116/ 9.8
2 64 5.6 78 6.7 82 7.1 92 7.7 96| 8.1 103 8.8
15.10; 3 76 6.5 94 7.9 95 8.2 106 8.8 | 109 9.1 | 115 9.7
15.20; 4 89 7.6.| 98 8.2 | 108 9.2 |[113(A123)| 10.1 | 126| 10.4 134{11.3
478H 5 |102] 8.6 | 121 10.0 | 127 10.8 |123(A148); 11.7 | 148 12.1 15813.2
15.50i 6 76 6.5 9 7.6 9% 8.2 107 8.9 | 112, 9.3 111j10.3
16 001 7 94 8.0 | 110, 9.2 | 118 10.0 130 | 10.7 | 136 11.2 | 14312.0
16.35 8 75| 6.5 9 7.6 95 8.2 107 8.9 | 111} 9.2 | 12010.1
! 9| 66 5.7 83 7.1 88 7.7 98 8.2 | 101 8.4 109 9.2
11.30{ 10 | 44! 4.0 55| 4.9 57| 5.1 60 5.2 | 65 5.6 | 66 5.8
11| 46| 4.2 59 5.2 60 5.3 66 56| 71 6.1| 72/ 6.3
12.10| 12 | 47) 4.2 57 5.1 63 5.5 67 5.7 73 6.3 73 6.3
igon 18] 48 4.3 | 60 5.3 | 63 5.5 | 61(A7) 6.0 71 6.1| 726.3
13.10, 14 | 57 5.0 68 5.9 74 6.5 78 6.6 83 7.0 84 7.2
15 44-l 4.0 55 4.9 55 4.9 59 5.1] 63 5.5| 63 5.5
16| 53 4.7 61 5.4 64 5.6 69 5.9 73 6.3 | 74 6.4
17 54| 4.8 62 5.5 68 6.0 72 6.1 76 6.5| 77 6.7
9.40, 18 | 61 5.3 74 6.4 77 6.7 84 7.1 88 7.4| 90 7.7
4 J12Q 19| 65 5.7 74 6.4 79 6.9 78(N88)| 7.4 90| 7.6 | 91 7.8
10.05 20 | 65 5.7 75 6.5 80 6.9 85 7.1 89 7.5| 92/7.9

(D Ml 120sec MY (2) A BIIBKEOM & 5TNER
BEBKKICIAT Ve=ViZ® 5 5t TR s GHSED o st Z RHLLE, Vi
FHE 1m OFM, Vz @k Zm (L 5mi8) ORMMTH 2. #9 KIORTRER,
Wk Im OBNTH 206, ZEMAE 0.2m OREicHT L,

Wk 1m OB ms| 7.3 7.4 7.7 8.0
H I 0.2m O£ m/s| 5.0 5.1 5.3 5.5

Td %o
3, BTAERFET O ZIRICUE, AOIE 245 LT, HWEHHES S 15m 0T
AL T 2 MO BEASAIONERDT/EEN D, Zhick 3 &,

Wery= 64.5 2(1—0.81 log #,40.27.1og Z)
1—0.53 log #;

e ¥ E Zem OFEM (em/s)

utE 3 1m OFEEGE (cm/s)

Z:53 (cm)
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log : 10 O)%

B8R Moo W Wl B A

m

50 s 4+
3 9/ "

3¢ I

T 09 !
08 I
0T
06
05 ¥ ]
04
03
L oE
S 2 3 4 5 678910 20
— R X

COHICLOTED Im @éﬁé@ﬁkﬁii’ 0.2m OXNICET &,

| ]

HWEIlm R (cm/s) | 7.3 7.4 T 8.0
. 10.2m OJaik (cm/s) | 5.66 | 5.73 | 5.93 | 6.13

COMERR LI LTH S &, MHROXDS KX TH 2 5 BETE, HML < —F
LT/E2 DD & HbiLDo
TR, WSBE T 2854005 E LT, 7
WA(f log a-+sina) =K,V*W
: S O g
;R
RO BT E AL 2.61 P /m?
D RO MEE (B 0.34 mm)
K : const., EllOFHA 6 0.00215

B F - 8



BERBRIC & 2 BEROBEIE (R —113—

w : KRGk, LWOHKRL S 0.3508
f=0.6009
Y52 TVwBo AXICRT MM, Bt a=0 OBAITIE,
0.6006 WA=0.00215 2-0-3508
s, FHHOY A ORISR R 0.344 mm T 4.98m/s 2 A5DOTWaEs, SEOCH
WTH 5.0m/s BWRARTHORMIENC 2O T b, KIKFI CHERL TV 2, Lz
FOIERTRELERKRICLOTHI OO TH 2 LIETMTH 2 RO BEFO B4
10 BT 378, b 50 Skicik, ELOWHRIC L 2T 5.1m/s TREORMIEZD
TV,
BIEROSERIT L 2 &, AkE & BSUEEHO Hic 3 B 2 BRs D b,
" W=aa+b
W - BRSEGHE
o BIKER
a, b: {EC L OTEILT 2HR%
TRAN, BKkE 1% THE, W KK 6¥8m/s LREDOTWD, ARIEREWOERT, X4
WA —2KE OB LG 252ORiiE, EOAR NI L VRS BDTH ST & EiED
Tw%, A7 AV 7 Western Oklahoma #Hi 5 CTORBRMATBETIR O EVRMT EF25
cit 11.2mfs OJENRLETH % L C. G. Bates [RIFFE DO TV 3,
g 010 £ F L0 F oKk B

REAH [0 om| koMo oo @ om [FRNORE @RREE O) g
9.30 | W, )% s Smm L 10.9 9.8 10
11.80 | #1505 @ A 16.9 16.4 2
11.30 18.1 17.8 1
12.30 | W, FES Smm FE 13.2 12.1 8
4 B12H . CEIN LY SIS L7
SE TG LIRS & T R
12.50 L"C"mﬁl L 19.3 18.7 3
9.30 | #£fg 5mm FERCTZOTRE 14.3 2.7 11
10.80 | lem R L CHRIR 10.4 8.5 18
11.30 ‘ 10.8 8.4 22
a—b

aokeklt 25 X100 TR

BRI, B I0RBRE AR TER LTRDIRY, 2R L TRIGOERE LT @k
Wi(13 HAGH 8 BFRYE, HFEMI AR 105°C THBLIOTH D, 2 (LT
TUETL, JREL L SRR RIREICD 5 L O L AT~ T, 0 TEKE L ERETL L OTRY
Gl llbOoTHEITIC BUED, e UTURC 2D1TIFEHATLC L /o

ERickoT, BIHOEKLORZHIOZKRELH» S &,



—1ig= - MR DFZE WY 8545 8

W % Sar| e ai| e

~ {i:l: (SRR U5 102 2% 1% | %4z, BO7Y) 8% 8%
# 4+ T lem @ 11 18 22 — —

9 30 4B 11 I 30 4pigid, KEOWRELMAIDOHIE DO TH 203, TOMS

OE KR IEI BRI L,

a=at? a=gKR, t:FHF
TARINZBMCD 20 HIMNLE a, b kRkvz L, HOEHEATER, ofikE a=
10221 T/REIND, 12 K 30 5345 50 Spigid, FLOWM: Lk & Rz OWsS kT
TR LT, =20 F v 7N L& LEeDTH I, ZEPAAABNLEL EOTVWE, ALE
5, Ja, )

# .9 B mEg & 2RO EKRROEE

R —IRK

Vi O~ PVYO
1
/

4

3 4

2

! T i
930 03 N3 —t
8% 4

wom | Boh| | I I SR
9.30 | 10.80" | 11.80 | 12.80 | 12.50

A m/s | 7.78 } 7.85 | 8.35 | 8.25 | 7.3

T, 11 IR 30 FUBRA LSRS AOTIRY , 2OBEIHESE2 R TRES RWhS 125
30 2%, [ 50 FORLDE A OBKRR 1% P EThVWE E3HF 30
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FEL O LIetA 2 T OF v 7 VTR, BKRRFHORKES &L hdRiIcHL LTw
2%, §z, WOWRS LT L TR/ b O T b AROMINSS 20 L 50k, 2 HOBNDO
BT, E5#2 %5 b0, 12 He 30 4hic 8% O O, s 20 43RO 12 I 50 S
& 3% KA LTwa 2 Enb#Br 2L, FLOFEHOZRIKRBEZIORKE & RHOHKIC
FoT, BHCHLST 23D LBbN S,

AR L RORKLEOTREIE, fkE LTORKR & IZMBERIC, WAz RLOWRIC X
DT HEZ HOT, H8HEAUHIMICRLEL Sic, 10 FeDE#R 5.0m/s Gk 0.2m
DORHE o H. L 1m OFGE 7.3ms 25D, B/KkE 4.27%, 108 50 4O FdE 5:1m/s

Gtk 0.2m O, 8D, BKR 1.64% T (T A\ ICEERE I HOBNTS Y, 2kH
& 12 HOWET, ZOMAERSSICIENR L5 cH2bn248, 9B S 12 HY, 5Pc
BT 2L, BOROWEK L2T, RELRGFABCHICHRLTED, EOTREORILELR
TIEfiE LTHWAIRRBHEE 2 RV EEL Do), B CREEICHEE LOTIAET 20k
WCREFT2 3O 0D D, NEFEYRF O E BIE T 245, 2k E LTRELOREILR
BHENF, BHCREEEIH L I1E CRBETH 285, AARBE LI/NE ho%kBic, £
OISR ZOT VD, R 11 ks 1.47%, iidi5.3m/s (k0.2 mO ik, R}
LB E, KEORLIRMAA SN, 11 Kb MicakE 1.44%, JE 5.5m/s (.k 0.2m
D, FRT k2 RO E WA IR LIAD 20 TH %0

PRk DTH 2L, KEORLOTREF 20}, FLBRAMEHLRIEICHE L7cRET 2
BRZIOT, ZOYA, TORECHTIIAMELRT L2605 401, 11 KO b
D 1HIT, EOTLZRDGTRIRIIE L 2 ROBEREBET 2 C & sHIRR VA, BEEORK
WROERK W=aa+b TTZOBRERUS2 b0 L THE, b & «=0, ‘EDB%ﬁ‘s'i’L‘JKEE.@
FHLRT 28X EABE LAY, 2O ERIC L OTRDIeL THROFRIMELMN
720

s, HISBRGAORL (v —2a4) o, JfE 0.59mm IO § 0¥ BV KEGRA
T 105°C ‘T 3 AR LT, BETEEPEON O B CIRIORREZ e Lie : T8, K
F 20cm OEETOME LT, o 7 g

Wy3=4.0m/s ]
e T OYA, EROMMOBEOBEMICHK 3 2 B8R & bk d Do RHFHA
IR A OTRE I LIC D W THAT A e 2 2Ic k3 &, ek 0.1 mm RO
DOHI LB <, REBATLE D3 LT bilkoT SIRTH TR S T B AR L RO T L
2o T OMEFIE_EORIAEERT RSN, Bl LT LN LiehRo, Kok
BD POIESTRE LR LT, KHicid 0.07mm FREELIFO/NERD bOOH A AT 2 2
LB INT, AR
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Eic, BUCHND D 2 BE&ORIBUEY I T 2%, SRBORICHARYEA LT RRE
FL % 105°C © 7 B IEH LREEIRIE & 7 07 b DI D\ TR Lico TRISER, 72
ROfg 14cm, & 100 cm OAROHE LTHRIEMOR LKL, T OWED bHRIB~REE L
oo RMiOHIT, #2& lem, 1E 8cm, £2& 60cm O (WMEBED AN, zohic
SRR E AN ARHOWD 589 1m OMEICEEME &, A% &2 Ohil~H
BRI L7co SSBUSEE, AEMINERERT & © 1/16 J57) OBEIIC 3 OB LD 7
Fre b OEMER L, EEMOEE G TRAIMATROMH 2 5 WIRICIER ¥ i LTiE &, A%
JOIMAIC & 2 BOFAUC & DT LEATR H T IREE Ji~7eo BEKOROILILIE, AHO
Bt BRI & 8 THSE Leo MU ORKE LS 2 5om OHE T O 5 BRIOPLE,
BT, FHALOMR 2 1F 345 5 R & (RN L7eBid & 5150 Lice ARHIOAHRA B~
DEEAEINCIE LT, BT BMICHiERIE Lz b0k 10 EROEME L
23, AKO RO B IR R EEHC £ DT TRAKR—EOME OIS b,

DR OEE CRIMSOMIER S %l 228 2 T £ 0 % L7kl BIRED L OO
FURlE LT FOMAS b Lico W%, Kbl bom O T, L TASRE) & i4 2 B
i,

Wows=2.4m/s (KEAFEOYA)
Wos=2.2m/s (GEFIC 1cm BEOMMND B 28554
HNoBmS @ 20~30%

LRI L7 -8k T MU i FROMB D TH 20

7% (mm) [ 0.59~0.30 | 0.20~0.15 | 0.14~0.07 f 0.078F

®RIL (%) | 175 | 3.5 | 238 | 272

K 7 RT3 JRGHO TEE MG I3 0.2~5m OFER TRDTH 3 43, FTEEBFHFO-
TTHBEB A AR C ¥ b~ X 06 L THL R 2 058 Lok & 3 &, BUligie k5
cm BESER AWK LR T LTw 30T, #HiFFICR G 2 BESIOR, Va=V12010
YAk 5om MESEHI 205 b0 L, SRTHLALE 5 om OFSUREEE 0.2m
OfCET &, KHic 1em BEOMMO S 2 HAORMMEE LT,

Wya=2.6 m/s _
BRI D o T OYATALOR S FEAMINCHEEIRA 8, —HRICHED /& WA

&<, BUEOHM & T LCTIBE 6~7Tm/s fiT—EOHICET 22 L5mbLTwa o
T, ZORADHNORE BRROLEDM 20~302% L VBNV bOEE2 b,

zD Wos OAIFRIKOERS W=aa+b TR T a=0 OBRAD W, #£OT bicHH+
2P0 ETHE,
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b=2.6 ‘
BHOMWETIZ, BRIEE W L EKE a it LT—HILHBLNTARVY, 4COff,
" W=1.5m/s, a=1.64%
THOWTHROKOESK a k3 &,
a=1.5

FIOR  BHI:sELT lom ROBAROEMR

2 301
N
F 201 *
/"/ “““““ +
10 1 ¥
93 1030 1130 1630
L2
aze)y ES A (88)

#I11X  RUEG: BkEke OBk

w (%)
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DT, LOTHERILEE & A/kR & OBIRRE LT, —ISFRAM 520
W=1.5a+2.6 , 4

W@ L OTESERSLRGE (m/s), Lk 0.2m ofi

a: LOFKR (%)

ANOM2 T 20% FLE
ok, 11 MicoRTmY o ofpnsic W s@iiciyn T 2HER LTV
73, TOMRRBHOMEC T k) THIFICEREINILTHTD Do
10 Kickz &, LT lem ok, KEOE:L ZRAIC, 11 K 30 SMHEO@T
(5, IFIORH 2 ST AR T LT w2 45, 2 RO ik s BT £ 5T, %
fd: & OIF & Ok ps7e s & B, XFERF-LOREELBINC L 2T, ORI T 2HO%
AR L, ZOBICEHIC L 2 FRASOWEDE T OkBIT, TOROEKRBEEDOH
Ko THIM L TH P ORANE & b, BUHORER L LcUP T2 b0LB260 (B
10 M), 4 A8 HAF#£ 4HE 30 4305 40 4NEDIic, 4 FiTHFLEERT Llom FOL
AR L TRRR T JI~7ehi I,

011 %
ok R%
1 |72 w 8 ‘ 4 |3
# ¥ 1] 1] 1 [ 1| 1
| [
FETF lem g | 22 r 21 | 14 | 13 ‘ 17.5
| |

Z L3 10 KL FERMET, EMREKRRELRILC LD

Tl v
C8HB 12 H VABEKIET, WOTHEARLBOGKREILE L TVaE E2TEV
B, kHFEH 10 FiCRT 12 HOMUBERHL L ZHlAwTH 2 2 & KRITH TRpEOFSHR 2%
BNLZDTH 0

7 TREEBFIEIC KT B RO LR

RoBE 2 IR OB H AR TDIRIC IS, € OBIFRHIC A 2 B BAk O T ¥ 385k LT, B
RIC SO TIBBOMBIC —ROME R Lico Z0BIC, BAETEEORTICRE 2 fRnOmH
BABICH L TIERICERER LT W De & OB NBRHOMIL S 12 BKUE 12 K
# 13 RICRT & 5 BRIET, AMRICRTHIERIERE 2L L, TREOB L LT L T340
bREECHI TR, “Dh:0” EEBRLTMEAFIEL, HRMME L AEHBWLDICE2DTH
225, ZAC bHS Fhk D PR E R LTV 2,
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BiEAKIZ & 2 RO (85 —119—

® 12 KN

- MW oE HE om
vARE B Wk o

o 1 | 2 \ 3 4
1 5.5 2 5.2 5.5 — -
2 3.0 1 3.2 — — _
3 3.5 1 4.5 — — -
4 2.5 2 1.8 | 2.3 — —
5 2.5 3 23 | 24| 25 —
6 2.5 3 25 | 2.5 3.0 —
7 2.5 2 2.8 | 3.2 — —
8 4.0 3 3.2 45| 4.5 —
9 5.0 4 | 3.5 4.0 4.2 4.5
10 5.5 2 4.8 | 6.2 — —
11 2.0 1 1.5 — - -~
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# 13 £ H12™Ersrers 1)

MAHE R B
o 1 \ 2 | s | 4
1 4.5 — 5.0 6.2 — — —
2 4.5 — 5.5 5.8 — — —
3 2.0 — 1.5 1.5 1.5 2.2 -
4 3.0 — 3.0 3.5 5.5 — —
5 3.0 - 2.8 8.2 8.5 - -
6 5.0 — 5.5 - — — -
7 5.0 — 5.2 — — — —
8 6.0 — 8.5 — — — —
9 5.5 — 5.8 — — — —
10 5.0 — 3.6 4.2 5.5 6.0 —
11 4.0 — 4.2 4.5 5.5 — —
12 4.0 - 4.2 — - — —
13 3.8 - 4.0 — — — —
14 3.0 — 4.0 — — — -
15 6.0 — | 20.0 — - — | z»
16 1.8 — 1.5 - — - —
17 2.5 2.2 3.0 — — — —
18 4.0 8.8 — — — — | &»
19 5.0 | 16.0 — - — — | &0
20 2.0 1.5 1.8 - — — —
21 4.5 | 14.5 — — — — | 20
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Summary
Wind Erosion Prevention by Windbreak

Hajime Iizuxa

In this study the wind erosion namely the surface soil blowing by strong
wind in Kanto District was observed in order to clarify the effect of - windbreak
upon soil blowing.

1. The observation was made during the period of 5 days begining April 8
1949 on the reclaimed field in Kikyogahara, Gumma Prefecture.

2. On this area the north west seasonal wind prevails in the season ranging
from winter to early spring. This wind together with dryness causes so serious
soil blowing that_farming can not be operated in places not protected by wind-
breaks. :

3. The amount of blown soil was measured by an apparatus designed by
the Wind Damege Research Office, Forest Fxperiment Station. This apparatus
called “Sand catcher” is a box with the length.of 100 cm and open square ends
of 13.5cmx13.5¢cm, one of which has sharp edges and placed -against wind.
Inside the box there are placed 7 sheets of wire nets of a size 13.5cmXx6.75cm
alternately with distances of 10 cm starting from the points 10cm apart from
the leeward end.

4. Sand catchers are placed on the ground surface and in the heights of
0.5, 1.0, 1.5, 2.0 and 2.5 meters above ground. ]

5. The soil catching rate (the percentage of the amount of soil caught to
that blown) of the box differs according to the wind velocity ; 78% for 5.95m/sec
of the standard wind velocity (the wind velocity outside the box) and 48% for
8.14 m/sec.

6. Under the assumption that soil particles are blown with the same velo-
city of the wind, it is presumable that the amount of blown soil in a given
period is propotinal to tge average wind velocity in the same period. Let the
amounts of blown soil at the entrance of the box and outside the box be M, and
M; respectively.

Then, M,=M, V[V,

Further, the ratio between the wind velocities at the entrance of the box
and outside the box is known from wind-tannel experiments as 0.976 V/Vs.
Therefore, in the case where the wind velocity ratio is calculated by means of
an equation between V. and Vi, namely V;=1.94V,—1.16 (empirical formula),
the average amount of blown soil at the entrance of the box M. is obtaind as

M=, 2V vy,

7. The amount of soil blown through a plane I meter wide and 2.5 meter
high perpendicular to the wind direction is calculated as 1.4kg per day, where
the duration of soil blowing is estimated to be 5 hours per day. Generally spea-
king, windward area suffers from wind erosion while leeward area, from soi
deposit. .

8. The limiting velocity for soil blowing is W=1.5a+2.6 at the experi-
mental site, where « is the water content of surface soil. The intensity of wind
turbulence is estimated to be about. 20%.
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9. The effecf upon wind velocity control was very small, since the velocities
were minimized to only 61.44%, 69.33% and 77.44%5 of the wind velocities on
the standard area (the area having no influence of the wind-break) for 10 h, 20h
and 30 h respectively. However, the effect upon soil blowing control was quite
Irhge since the soil blowing rates were 0.14%, 18.04% and 50.54% of the stan-
dard area for 10h, 20h and 30 h respectively.

10. Despite the delay of drying and the richness of water content owing to
the decrease of wind velocity, surface soil is easily blown by gentle winds on
leeward side. This reason is due to the large intensity of wind turbulance. Let
the limitting wind velocity on the leeward side of a windbreak be W’ and the
standard wind velocity be W. We have the following relation :

) W' = W(TIT!)0-031r-1.158

Where T : The intensity of wind turbulance on the standard area.

T . The intensity of wind turbulance at the point corresponding to W',
7 : The ratio of the wind velocity at the point corresponding to W’
to standard wind velocity.

The scale of the wind turbulance was neglected in obtaining the above
formula.
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27| 13| s5| N | 7.0] 27| s.0|i0.1|NNw] —| 27| 2.2|112| N | 0.4]. 27| 2.2| 4.4|SSE| 0.4| 27| 1.9| 7.4 [NNW] 2.2
28| 27| 20| E | 08| 28| 4.3] c.o{NNW| —| 28| 9.0|15.3WNW| 0.0| 28| s.2| 6.1|NNW —| 28| 87182 NNW —
20| 5.4(10.8 [NNW| —| 20| 4.1| 7.3|NNW| 0.0 29| 5.4| 8.4 NW | 40| 20| 0.1]|185|NNE| 0.0
30| 2.2 45|NNW| —| 30| 6.2|145|Nw| — 0| 71120 8 | —| 30| 40| 0.8 nnw —
31| 2.1| 5.2 [NNw| —| 1| 3.4 54| NW]| — 31| 3.3| 6.7 N | 1.4
sl —| —| —lsarlas| - —| —ess|emx| —| —| —lsrolas| —| —|NNWos1|em| —| -1 - -
iy |8.63| — I — || 538 — | | Fiare| — — = |z |sar| —| — — |7y |57 - - —
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