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Abstract

Soil wind erosion can cause land degradation, land desertification anc‘ﬁ
sandstorms which are the most serious environmental problems in recent years in th‘
northern farming-pastoral areas of and even become a major ecological environmen
problem and one of the socio-economic problems in north of China. More than 90°r
of the grasses in Hebei Province have been more or less degraded. This phenomeno
not only constrains the development of livestock, but also created a threat o
ecological security in Hebei Province and Beijing-Tianjin region due to the decline o%
effect of grassland preventing the wind invasion. Since the year 2000, Bashang area
implemented the project of reducing cultivated land for green grass. Some place has
been improved, but the speed of governance cannot keep up the speed of destruction.
Desertification i in this region is stlll worrying. :

This article chooses KangBao county of Hebei Bashang area as a typlcah
farming-pastoral area. I adopt the methods of observation of field and the combmatloﬁ
of wind tunnel simulation. Through the analysis of the organic matter of soil, the
roughness of the earth's surface and the amount of wind erosion of the different types
of grass and the comparison of farmland, this article researches the wind resistance of
grass, reveals the effect of wind erosion prevention, and concludes that the trend of
development of the grass. At the same this article time provide the theory basis for
KangBao country to the prevention of soil erosion.

The results show that:

(1)There are relationships among the soil organic matter, the type of grass and
the depth of the soil. The higher of the grass coverage is , the smaller of the wind
erosion modulus is and the higher of the soil organic matter is; Surface soil was easily
erosion by wind, the speed of soil degradation is fast and the speed of depth soil
degradation is relatively slow; Plant roots group of underground which can fix the soil,
improve the structure of soil, fix the nutrient and improve the content of the organic

matter is densely; Different grass types have different grazing intensity, which not
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only has the influence of the ground part, bus also had the influence of underground
and the content of soil organic matter. (2)There are obvious relationships between
the content of soil organic matter and conditions of the earth surface. The content of
surface soil organic matter is higher than the surface of the bare soil organic matter.

(3)There are close relationships between the soil erosion and roughness of the
earth surface. The changes of the surface roughness is to seal the grass > artificial
grass surrounded > natural grassland, when the coverage in 70% or even higher, the
grass can prevent soil erosion.

(4) The height of crop plants is different, the angle of the wind and planting is
different, and wind erosion strength is different. The height of crop plants increased,
the soil erosion modulus show descended trend. The bigger of the angle of the wind
and planting is, the smaller of the soil erosion is. Therefore, in the process of forest
and gréssland construction should take artificial vegetation pleinting piant relétivély
high grass seed, and plants should be and the wind to planting vértical to reduce wind
erosion intensity.

_ (5) Wind tunnel test concludes: There are negative correlation between the
intensity of grass wind erosion (Qt) and the roughness of the earth surf ace. And there
are positive correlation between the intensity of grass wind erosion (Qt) and the wind
speed. Establish the relationship model of the wind speed and the strength of wind

erosion: Qt=k * exp (b * V)

Key word: HebeiBashang; Grassland ;Organic matter ;Wind erosion
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%, FIHERRE BN 30 12 SIS RImEMIERE, 455
HEEIARAY 8.17%.32.15%, 5 1988 AWM H) BT 5.08%.9.37%, & 1988~
2000 “E a5 K AR T 22.8 5/ 28.4 f,

2000 4 HFBRE AT, REMERARES TBIES, ¢
2004 18 54.52% T M3 37.56%; EHMEARBAFN T, B 2004 £ 32.15%F
REE] 31.02%, THERESD: TRE—ARKEREN, 5RERNLER
2004 FAHEL EFFT 14.39%. |

Gibpmig, BECrRETE 2000 Fai LR E, LFYHRE, 12000
FREREBAERFEESHEERERREETMES, ‘YA 2000 E?&%&E‘
MR A AT BTN RO RS . BT AT E A, XA
BT BRI, 7TLUR BRI BT DA LR
T —TAT Z B
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3.3 BUREEHIREEN 8 |

T B LA R AR B Mo A LUR AR LR N 3, Bl ixdt
B YRR ARG, B R MR T MRS ) A . T EAFAER)
] L

SR 240
| EETEE
B o

3.6 HEfREL KSR
%32 FAMVKEBZARNEE B

” =
. .
T -

R SR EREK  ABEZERX  EHRERFEX  BEHA

R 24. 88 10. 89 20. 65 26. 22
B 55. 69 15. 24 15. 56 34. 69
rh Bf 26. 32 43.21 45.09 29. 56
SREE 1.33 3.33 7.88 3.92
WoREE 2. 30 1. 06 1. 54 1.33
i % 1.65 1.21 0.97 1.13

(1) IR S B T R, KBS, HEhRmom, &
F i KBIHOHE D, ARER BB MR . AERFFTIRAE, REfRE AR R
A RS2 B AR FIRE R X, Wk 3.6 2 A, B PR, L. K
BREE. BIZIK. M 3.2 F MBI 23] BE DAL 42 iy 2 o B R T AR Y
35.94%. JLEE LR X, P RmERE K, BEELUE XL &R &
R 87.29%, FRIEPEW LR ZH L, E X E, SR 48.81%; 7



HHERTER, SRR, SHHEETRE 45.09%. M@
26 RBEH, e FEK S5 E R S A IR, X~ ﬁ[@
BT SRAN AR, FESRMERET: (SRR R,
TR RE R, AR, B SRR, TR 45%,
SR SR BB AR I B B B R FE AN E ER R +
R AR, SRR, |
(2) 4 BEAEENIRATLE S, BT TR EFRREEL, Bk
TR AR S R L, MR, ERILE, ABEEENZ, "
SHEMBLTE. |
o>az%*%m,ﬁﬂm@%goﬁmzﬁﬁtnﬁﬁﬁiﬁ%,mﬁ
LA KEL R, BRI REUBHEEIR 1% |
(& KBEERR, EHHE LR, REET RO, MEREEN 02,
WA, MRS KRAZ, HHEARA. |
() B —Hbk, BTLER, RRMEREHEMRTL.
e R, EWHERT, MAEEE AU RE REK BUTE. R
LTI IR e B A, WA, RREREEA S, 4
E&ﬁﬁﬁﬁ%%ﬁ%ﬁ B AR T A A B TR AL AT, BB L RAR SR80
kA, AR REAR ., SR, B R RE AR, 2000 £
Sk, SCHEREREAGEE, S MRS, TARRELL, FEWEE
HUE. ‘
w)iﬁﬁﬁﬁi,ﬁ%ﬁ%uﬁﬁu%,m$§ﬁﬁkuﬂﬁ%m,ﬁ‘
Eﬁﬁﬁﬁ,ﬂﬂﬁﬂﬁﬁﬁi,Eﬂﬁﬂ%ﬁ%¢’§%§%ﬁﬂﬁ,#*§\
A BRI, AR JLERER, RETNES, GFEN AR
T EAMAEATE. SEFTRDK, KRBT HRE, BUERESR
WD, TR
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3.4 RIFRBEHZTETLEERN

& 3.7 2mmmm¢ﬁﬁ%ﬁm§mﬁ$ﬂﬂﬂ

11.5 4
11.0 & /'
! o
10.5 -
10.0 \\
9.5
i

9.0 - - ,...F'/
e

B HEEL: 10hm’

- ¥ Ll Ll » r
1980 1995 2000 2005 2010 2015 2020

B 3.8  BE{RE 1990-2020 4F & i AR AR LA UL
KT, LR L, RO ERYE + R IR A2 5 AR H AR 22K
FIHGETEBME), BiTOx& AR MR HRRE 2020 4, eLp 1
B, SCHiEMIRE, KA KM T MR, E 3.7 HRRE 2010-2020
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TR E, AZRTTLUE HRERERK 10 FHERS AR MRS
MR ORI, HOIMRHTEIAR, DB AR, S A R S E AR A BUR
AT A& 3.8 F LRI P BEoth FO RSO 7T BiTisi 2, 2009 SEFHATETAR A 104391.91
hm’, S48 SRR 31.02%. HRE 2015 1 2020 4, EHERLHH
94695.97 hm” F1 85000.00 hm?. 2009 £ % 2020 FAX A/ 19391.91 hm?,
RIATE, Ko IsR RARE R RIP IR, R E A=) IRR T IHIRER
BHOEE., EMASREREERETRNHE. ARXER & AN TEBI
B, B2 BN RARBEFE A KR, EEREUXKEATHE, L7
HEHRAE. BRI ER R A TRV EWRE, MESEER S,
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4 i+ R R 5

B ) + RS R A ST B L, ACURRE AR RX, EXDE
K, RoB™ERESNZERR. AL, BHFEBHTEARNRE, R
AR RN R ER, WRERESKBKXR, FETEK
S TAEMTH BN 73N R R E R ) R 5

MR RIRFR, AIEF RIS, MEEAESRE. s R URHEE
R RAKTE -

4.1 EHNRSERMEXERR

4.1.1 FFRER

RIBELRMAREOE R TR, EXNREESEHMRBHT T REMN
Ji, B A BRRMERITE K5 =R TR SRR & T E TR AL KK

Hh BRI R 4.1 M 4.1 |
R4l BRI RS
=R SE WA REHRE | B

2011458 4H  GhiEM  FAREM  41° 43.916' N, 114° 18.582' E,
HEIR 1478m, R BTG H £ VEE,
BE 2-3em £H, WHTE, HEiK
= 5%-10%

2011 E5H4H  gkx BT 41° 43.762' N, 114° 18.568' E,
HGIR 1478m, HERBHHE. S
. EE, BE, BE 25-50cm £
A, T, SR 80% L

2011 E5 A4 H TWEkEE ALEHM 41° 49.940' N, 114° 42.762' E,
WK 1440m, WBLBFLEREE.
¥4k, HEERIEE 30cm 4, Frékia)
¥E 60cm 224, = 20cm £4, 1
Wi BE 50%LA B

22



Bh 4.1 ARk (ARAREN B HE & C ATHEM)

FELL E=A I 2, BEHUN LR LA T 4Y 15 em H4F, &M IR
a4, Hep 2 AMAEHRMELT 15em &6, B2 RSB, 451
7 Sem. 10cm. 15cm &b, BAEHIEA VTR 7547 .

4.1.2 HHLEWE

1. W55

HIEEVURRIBFE T HIRP TR SWIENYI, BIRE&F3). MYk
%, MAEMRESRAEROEMANDR CEMEMIELEaE. FHBR LT
W EBEARI S, LR HIRE NS ENEERR L —, CRelRE TRP S
K, Bt R 2 A R A, R R AR REAN R Y BE
b AT LUA IR BT R 3R 4« AR LB AEHUR & ' ZEFBKR, KEOAL
0.5%, @A 20%-30%. —MBRKT 20%H A PR LE, DT 20%HI T
R R, TAHELREIURSE RN T 5%.

Bl HEE PR E FIERE, R EFESHh 2 5, LR IERN
Yageik. UZLREHHA TOC S %, 550CHARE, 9S0CHRARIE. K
A RS UL b RSO 18 L IR U B bR ¢ L3 LB R T ik
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SRS EA TR DY, BUEEATE. ACERRERZITE, HRE
e EMREET, A—ERNEERE-RREREATBTRANE #R
YA P TR BRI T R B AR R W S 8, XK, AT ATV R BRI B
P E AR E.

2. LWPR

FREUEE 0.25mm LA LR 03g £4 GERLHE), BATRERRAE
B, HERMA 0.4mol/L EHMM-MMEE 10mL £, BEFRAFNAEBE
B B AR E] 200~230 CHI BB EIHA& 5+0.5min, RERAEI LA H %,
FAK PP B8 W B RILIR IR SN, iR 2B AT R M= AT 60~70mL,
I 2 WARIEMRTE ST, BE AR USSR R ERRNERRY, B

3. HHER

C (Vo-V)x0.003x1.1
BT LR

TIEEVR% = LEFEHIK%x1.724
R C— BT R AFTHEARAOYR IS, mol/L,
Vo FRE BT I RE R T SR AR VR B R, miL
Ve SR TR AR AR R AR, mL
0.003 ——AMEE 724 BER T4
1.1 —EHRIERE,
1.724— BN R E B HUR IO RS
4.1.3 FREEMAT A PR AEEAL
+ R R S AL BT A HUR M LR TR 00, H A HUR
ERMEYEKREOAN, WEMEaEHTE, NTBWH EEYEDE.
T AR R LA r 8 h M E R R, B IR S BNEEEL
B3R BT S B AR R I R W, BB e Ay 55 56 57 ),
I A 4.1 SRI0 TR T TS, OB LK 4.2,

x100 (AR 4.1)

A=
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4.2 ANRFMARE R0 LAY BZNL G

T+E KARFLHY EESE=R: AL E
0~5cm 2.1348 3.2324 3. 1587
2004 & 57 10cm 2. 3076 4. 1092 3. 3269
10715¢cm 2. 2308 3. 4543 3. 3204
0~5cm 2.3321 4. 1551 3. 7868
2011 £ 5 10cm 2. 4269 5. 7097 4.0312
10715¢m 2. 4207 5. 0809 3.9088
B 20044
6.0 - EHES =N !JPJEJ
55w E
so4  FAHRELHE
45
R 40
{;; 3.5 ]
= 3.0
= 254
1.5
1.0
0.5

0~5 5~10 10~15 0~5 5~10 10~15 0~5 5~10 10~15
SIE Cemd

Bl 4.1 AR 2SR S B R

1. ANFE KA PR S B

B 41 RMEAREBER S LEAEIRSEEREZER, gk 2004
R 2011 4F, MEEMM AN S B ZRE DR, 2011 £=4
+IES BEHAENURS B 5N 0~5em 1 42%, 5~10cm F 5.7%, 10~15cm
14 5.1%, P 2004 FEE 1% s HRBALREM, BELREPHIRTE
I7E 3.7%0h b, BIEE 2004 fEf 0.6% A4 KRR HIEFEHS ERIK,
BB AR S BIUE 23%A 4, U 2004 &t 0.1%4A4. HEEHBXR
REH AR S BIE, HMKEREE. A 0~5em. 5~10cm. 10~15cm =4
+ Ea = AR R R KR SR LR A AT T AL, SR ATLUE AR RIS
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. AR H A PR L RS AR 5~10em +E P IEE RS & E T HBH
LB WNERPATLUE H & ERRIBLE 0~5 cm ) 5~10cm LEEBFNRE &
BAUHIERIRK, T 5~10cm F] 10~15cm EEEERR /D, XEHARE TTIRS
R, HEBEENR, MRELBEUEANRE, BRMEFERTRER
WHEE, T B IR REYRRA I MRS, HEUREEIHE. SREMHEILR.

R O D, B2 S B AR, F i 2 A K AR
B, EYEEE, BB IRRRBLEZEMN, HEPHFIRS B AL
Ft, SHRT 15em B HFEMZEHTE BA 4.22%, ST RAENALEHR,

AR B SLAT BB EAE R G KRBT A& FERR AT,
HEAEHERMUIRERREDEKR, EHEYHE EIFEBERHEY, B N £
RARE, FOEEEE; FENMEIMERENEERIE 0~5em, ETFEN
B b, A SHMRERRMAERR R ZRRED, il & RHERRLE
KHIRW, 4 3R ML 24 52 B 5S , (ELIX 5% 00 B TR ) S g A N, -
AT AR A TEME 0~5em TEPHEHR S BN ZEE. HHTREZX
- WHREEE, ENRTERETE, BREDRREIEEERELRANR,
BT AN TE# 0~5cm BPHHR S BEKAIET 5~10cm M 10~15cm &

FARE 5 i TSRS A AT ™A R, W R E MR TR E, A
STAL. BRI R B st 2 B KR M L, FHRE E& ERAET
2.5%, NERHEMEZHEIFETEN 12, MRATERFIVREER 23,
IR E B,

g LR, B BB E T IRMEMEMRK: (1) M SRR R,
Wbt R R AR D, BRER R LRIE S, ([ HBEVURAR SR
E: Q) WTHSMHYRBRES A, REEHELE, JEEH. BERS. &
BAENRSE. 3) BEGREN K/ DEEZR I BB ERRR, AUEW
Ho bERSy, MR TR, #HMmEWELREIREE.
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2. 5REKRTL

4.5000 -

4.0000 -
3.5000 -
3.0000 -

2.5000 -
2.0000 -
1.5000 -
1.0000 -
0.5000 -
0.0000

(334/3) {gnnh =t

KEpHE WEET ARER AISH BHEH

Bl 4.2 ARBERALFEINRSE

SRR HAKEAHL ., RERER. KRR, A TEH. BHEmHRE
PURE B AHh 2.65g/kg. 3.71gke. 2.73g/kg. 4.15g/kg. 4.22g/kg. B 4.2 KM -
HEBFHR ST EHERNTRE, L8R MRIK A B3 B> A T > 1 i
>RIRE > TR B i o

HERATRAENASBESMRRAFTHENXR, AEYEE, AHEDE
AR R ERIOR R ENE B B & RAT KB B 09 HLR RS
m, FOARAE BB, BRNE OB, EREYES, W FRATLEE
3%, BEEFRS, &I RELHER: MBSO MR SRR, T
BEKZHTEMN, EHRUTHLEME MR RREERRT, £RNREHE
RIS, Bk LR HE YA RRID KB . #0451, [EE LR,
By ik W AR
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4.2 BT LHERR

4.2.1 FAREARBL
Fa.3  RRWHEBMABEE  CREL: %

N NNE NE ENE E ESE SE SSE
5H3H 0 0 0 0 0 0 0 0
5H4H 0 0 0 0 0 0 0 0
5H5H 0 0 0 0 0 0 0 0
#4.3  RREIRRMEBLEER AL %)
S SSW SW WSW W WNW NW NNW
5 H3H 0 0 9.1 19.3  29.1 35.2  43.2 0
5H4H 0 0 8.5 20. 4 13.4 65.5 75.3 0
5H5H 0 0 7.5 18. 2 15.3 34.5  65.8 0

| A ""‘t Py \;’y “"
wswte \ A Y ESE
\/\ /'r.\\ﬂfl \\ /
\ // / § I"/
SW\}\~ 'sE
/ S
soW~—| —%5e
S

B4.3 R e EER

B 4.3 RARIER 4.3 BN RBEEE, WE SR LUE %t E S MR
NW. WNW,

4.2.2 MFAEREL ST

HUREBE 48 - WOE s/ BV R B 3 — LA, 2 PR En — A RS
5, —AMERBTVRY AR B EER, KT AR T RE TR R B
() —Ha R MG RE 2 — A, (BsEhRillse s, fFES A, RMEDEH
Rl s, ZRMENLRBSHEE, ANERAET 34 MEY. Fit®
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KRS RE SR e, b2, LRI /NEAR DR, ZET T KA S e I P B
o T, X BE A L R, BT LARRRE BERR K, B AEE LR KUK
(60]
ARG LRI, A ORI UUT A X3 AR RS AT 7 5 -
1gK =(1gZ:-AlgZ1)/(1-A) (A 4.2 )

X A=Vy/V,
Vo Ml V) B RIRIREE R Z, A1 Z, A HGE
SRJG SR K8 BN A R KRS RE
4.2.3 AR RE LA
2% 5256 S (5435 20 2 X B 4 SR U T XU AT W, AR B £
B AR GERATRIBHEIRMED . KAF GRIEXIRE (5 BB XE). X
miga. HERAR (AR 42) TUFE, HREREERTHEPRRBLHR
HAREE, RS, RAK&EES A Semy 10cm. 30cm. 50cm. 100cm.
200cm. 300cm. 400cm, SCHE AIEHKT 50cm. 200cm 7E 30min A HFIIXE,
RS (R 4.4).

Bh 4.2 1 485 300 Hh Jo2 X B X
2 9 S0 B X R AT % i 4 Sm 90 A 2 S S XUR R 2R -
V=b+kLnH (~x4.3)
R V—EEAN H (em) LHIXE (m/s)
b, k—HARK
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R4 4 FIR RO R A R ARG

EHAR AR 50cm AFHRGE  2m AEHRE  HERERE ()

KARF 30min 5.18 (m/s) 6.46 (m/s) 0.20 (cm)
FlF & 30min 3.53 (m/s) 4.92 (m/s) 2.80 (cm)
ATLHH  30min 4.97 (m/s) 6.58 (m/s) 0.72 (c¢m)
#£4.5 B 2 KGR BR R U6 5 R
B KR RGH BR REERBEMEXRE
RIRE V=0.997LnH+0.568 R%=0.989
FE 3 R 4t V=1.235LnH-1.555 R?=0.987
ANTLEHh V=1.1614LnH+0.4266 R*=0.973

A mis)

Ml (m/s)

8 1
" 1 *
= - 7'1‘ *
= |
- A | pe ']
o . A 6 -
. | "
® A “» 1 * : @ L
= @ A * 5 o 9 &
* | * L]
.
- A 2 . 1 ®
A * P4 3 * 4+ ! 2
, [ o*
A o e : : ®
¥ ® o
"o 3 @ a B
® g
AP/® B
2
'S | o
%  §
@
e = - e p———
cm em
]
A
9 - A
‘ §
A 2 * :
= p ¢
74 ! s
A ’ ®
A ®
1 ¥
Ale
.
HES
L > | T T T
0 100 200 300 400
A (em)

Bl 4.4 FRE IR KE L
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—a— RIAE

35+ —a 3 EH
. . A AT E |
30 . $0 [ See §
o, % o L [}
. M Y L *®
' ‘o 4 N
25 ® Py . [ ]
204 o

Bl4.5 EHMRMEERE

Bl 4.4 & = REHIE KEBRL MR ER, %%%Emiﬂﬂﬁ&%zﬁ
Ko R 45 REEAR 43 HHHME AR NERL, NEFITUEH, X
REM, FHEMR, ATEMRHXESHRERHEXRECIE 097 UL, XE
BEEEER BT USSR . RIEAR 4.2 WH N & REME 30 SEHE
SERHERRER, SHIE 4.5, NEHSTTLUARE B E R K G5,
= 2R b ) SR A RS R A 0k BB B R > N T RS RARE M, R F A A
T E R RE R 2 B R RARFHEY 14.34 £, 3.67 £, 3 FHATHKERE X
N TEHIE 3.92 .

HFAREN A DSHREEESE, BYEE, ATEREYMHENZR
RREY), BEHEMRPHBHERLY, HEEEREE 80%AS, HYWEEK 25~50cm,
AT UUH AR R, /D X R, RARFE M R R NE 5%~10%,
HYRENE 2~3cm, MHRVNXELFREER, FEZIRMSE, TN
HER, BVURSERDR, LR ARBE. EATEM EIKEMER, Ml
B ENEMN, AEYZANRESERAEER, HREHZER S E X E R
AR, HERRENK. FERLXSFESRTEILK, TXAR™ENFTHES
%, NTEHZER BT FRARIE-TERER.
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4.2.4 SREHMREREERXT L

I~ ZnEH|
s Wiy o smiE
[ .r.o. 040 —A— BT
4 e i b e 1
. L ! P 635
21 ¢ tee ' A ‘\A
0.30 ’ LN "
;ﬁ 26 ¥ 025 / \/ "
= ol |
2 #
5 = 0204
3 %
2 4 £ 0154
104 4 14 A &
"SATA e N 0.10
ol T et A e L A e
05 K Al o L8 . . . .
ain f"l% P ey . L M aa, e vt
L] o A, A A, A A
00 hket_ink hiallL S .'... 0.00 o Pk wh had
0 5 10 15 20 25 30 35 5 0 15 20
& (%) B (7))
(a) (b)

B 4.6 MHREREEXLL (o FEH, b RED

KPP ERE 5 YRR S 50 M B A v X . R RIE R K, 8
Rpa R +BEEEF . KRR HIRE AR FHRe ) BB R, BiX—
S PR /I AL ORI BE T AR S, 33/ 50 3 R A s S PR M S
FEorsh YRS AR T R ER, e T KRB, BT iR
FEEE, MKTWEFABERER, =& TROKE. WE 4.6 PATLUEHE AR
HREE & T RAMKAARERE, JLFRREK 10 5. FrLE R ERAEDX
EATREREDRE, HFRFNE, REEARENAEHERH. Sem &
#H. 10cm BFEHL., RAEM, ATEH, BEIEH. FEXACUFRERE
B A ¥ B Lk XU A A

4.3 RIEREISEEM X IMEE

4.3.1 RFAARKRESHE

1. KKiR&

(1) RIREFE A2

LR BIAR IR 56 A 7 AU BT K 27 55 L S50 b ) S 30 8 o S Y, 1%
REAZHWEARKIFOERKSNE (B 4.7,

ZRIFBK 71.1m: BIE 66.6m KKRAAE. 4.5m Kitkahifail. NE+REF
HAEBIR RIS SER. HER. B BB Es. kg, &
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. RBEBL. By .

HBUH 400KW ELA ARG 1, i BB ARHG XU B S B AR5
REBK 24m. 5 2m. & 3m, FHATBEF£0.2m (K Q)RS0 HLal 4
MM 2m/s FTIk 45m/s, WIEBKZ)>1%, TAE>0.8%; &S5 idF8 A X<
SR B

{iﬁﬁ Han B-TrRR RER & Ty BorRm |
" P
TR W R A
4 e vme——n
mRs

4.7 NIAZHE (51 BS% 30"

(2) SLHHIRIRIN

MR RS SRKEREEMMERE (AT 15 &R M)
TG L 34T R G (AT 4 R A MU SR AR ) o 15 AN Xt i 16 A MR 72 BE A -
0.5cm. lem. 3cms 5cm. 7cm. 10cm. 15cm. 20cm. 25cm. 30cm. 40cm. 50cm.
60cm. 80cm. 100cm, KJETEH 2-45m/s, K 0.01m/s. FHIMLZRGEE B
W TR 3 AMERIEE, Gt 2 BiRg, WRERINXEEINE, Fashidx1 B
B .

HL7#F: 1%[E METTLER TOLEDO A &4, HiE KCC150 iKY
AKERIE) 0.001kg. FIZE RSB L FRERRE S0 a0 5 M ECR A, THER KE

2. ERHE

(1) FfankiE

MR R Som BIZEHL 2 46 10em WML 2 F (BRI S XRER. AT
& 146), BIBIESAH 1 40, RARE M., FEHE, AN THEME 158X ER
Rt. FERK 80ecm. % 30cm. JE 20em, FEZ) 70kg.

33



(2) KB FERE

S0 Hh 2 E R R KGRI A, TR SR T M e, X R R i
T2, K. SEARE 15m . 0.45m. SoHERAE Ik b EUIR B G X
T, GRERGHE R B (PSR KIS KRR £ PATRE), HRET
5 RREARSEF, KA b — ) 5 R R, TR o ) 67 B 2 R v
%, RUES M PSR, TS LRSTE, S DiEm Exm,; M ERZX
FEXAE EXE) 1.5m b HZH (A 4.2),

Bp4.3  RRTPE
(3) e MR
AL REEAT— BINA AT AL, B A E BN B — A R A EAR
IR A5 R BEAT A 7RG o KT 410 X R 60cm 8 8 A XU, 43 531 FH 6my/s» 8m/s.
10m/s. 12m/s. 15my/s. 18m/s 1X 75 WUH ORRHLIREG , 156 B )4 4 XUk (1 A (7]
B, 4R 6m/s. 8m/s 15 704, 10m/s + 12m/s 10 43%F, 15m/s. 18m/s §
ik
(4) BHLEFSIMAK
AT SEFSMARAFFIEAL, 75 X S BT SMATS B () & 51t Y KT R
2, WEMBETLLUEEEMMIER, R MERE R &S B AMATE .
(5)
IR ARG XA N ERE R R, REEEZ, RAUTFARIHHE S
B R HHAE AN R] M BB A
M
Q'=SxT
RP: Q——RIEE (g/m® . h);

AR (4.4)
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‘M———N’@% (2);
S—RBHERRER (m?);
T— X EERT A ().
4.3.2 RhERESKEKXR
EERSEFEELENR, BT HEEREEFE R RN+ & F W
R Rz BRI ER AR, HAELSEM FRES TN LRI
B, MATRERMOEE. SRS R, ALATTREREXR,
B H AR5 A 70 5 AR SE I B B ST AERIER R I, FRE B GE TR LA
Hah, B R R A R TR 5 S R e BB 2 T8 A EL RS
7, BHTRAHGE.
KRR Qekexp(bV) (AR 4.5
R Q—AMIEE (gm’ . h)
- V—BYAE (m/s) o
ks b—EHERH, k EFAREIEMEHMFRDHVBIE, &
B RGER AR, BEE kEEE, B RERD, RV EAS; b
FARTLE I FRV M AT, b MK, KRR KRR XE L
T 484 o R E K




4.3.3 SRR R IR K 5 R X H

KRG [+ &5 4t
7000 - 500
2309 .
N P
S a0 3 0
£ 7500 £
S 4000 N
3500
#3000 ]
o 2500 ¢ o8
= 1% 2
S00 -
0 ‘—"H T H 7
6 8 10 12 14 16 18 6 8 10 12 14 16 18
FUE (mvs) HiE (mvs)
ALE#
1000 -
~ .
= 800 -
s
. & 600 -
o’
B 400 -
=
S 200 -
g M
0 ® X . z
6 8 10 12 14 16 18
mﬁ; (ln«"‘S)

K48  FREHWMHEE

Bl 4.8 P& FIERY A 38 XSRBEBIRE KGR I AT S, JFERE BT
RN, MEERAEK 4.6, HXREIIE 095 UL L, HBARIERERE, K
BR A 3 XUGR B 5 WG 2 (AR R, B AT LS & 2 2R Y ) XUk
FEBEE XU MK 28NS . 7F 6m/s. 8m/s. 10m/s. 12m/s. 15m/s. 18m/s
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