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Abstract
Using integrating nephelometer and aethalometer observations in 2005 ~ 2006

measured at the Silinhot Observatory in Nei Mongolia, a study is performed of
variation in aerosol scattering and absorptive properties in the semi-arid climate, with
the affecting factors investigated. Results show that (1) In autumn ~ winter, on the
whole, the scattering coefficient follows a pattern of dropping and then rising, due to
human activities and meteorological conditions locally, the curve of daily mean
scattering exhibits an evident bimodal form, with the appearance time and magnitude
of the peak and valley varying slightly with season. The coefficient can be a good
indication of the strength of sandy weather. The scattering coefficient and mass
concentration of PMjo have a high correlation coefficient, the mass scattering
coefficient a =0.313 mzlg; There is an exponential relation between the scattering
coefficient and the visibility. (2) The concentration of black carbon aerosols is much
higher in winter than in spring because of the heating of coal burning in wintering.
Precipitation scavenges the particles out of the air through moist deposition. Both in
spring and in winter the daily mean follows a remarkable bimodal course. The peak
and valley occur about 1 hr earlier than the scattering counterparts. (3) A study was
performed of windspeed impacts on the scattering coefficient and BC mass
concentration, and found that when the wind speed <3.5 m/s, its increase would
substantially dilute the BC scattering coefficient and mass density. (4) Atmospheric
visibility calculated from the aerosol scattering and absorptive coefficients is closer
to reality; the scattering and absorptive extinctions account, respectively, for 75 and
25% of the total by aerosols in December.

Using the dust particle concentration data measured by Wide Range Particle
Spectrometer , the dust emission rate. friction velocity and threshold friction velocity
over the surface of Zhurihe area was estimated. The result indicated that (1)The value
of dust flux was in accordance with the intense of the dust weather. It showed that the
dust flux increased when sand and dust weather occurred, and increased with the

increasing sand and dust weather intensity. The average dust flux over dust-storm
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weather and blowing sand weather are 6.0x10% kg-m™2.s" and 4.14x10°
kg-m™.s7, respectively. (2)The friction velocity is almost less than 1 m/s. The
relationship between dust emission rate and friction velocity was analyzed, when n is
lor 2, the dust flux had the best linear correlation with U, . (3)The threshold friction

velocity of observed dust diameter was calculated. When the diameter was increased,
the threshold friction velocity there is first an ascending then a decline trend. The
result observed in this article was prepared for the building of dust flux mode of arid

arca.

Keyword: aerosols, scattering coefficient, BC mass concentration, dust flux
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wHEECIR AT BEE “REDENER. MEE RIS 5FEEW (ADEC)
RIBIT ST T B SR s b A7 BORBE I P KL, 58 T 20024E4 B SR Bk vb LR A,
HRFREBLVHMAESENRYE, HoMTHEELE (REER) WRES . £/
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9.95X10°kg -m™ .57, BMARWEN2. 17X10 kg -m™ 57 . HEL LBIHEMT3%LL_E
Fd>50um BRKF. TIHETREYREEEEFENRE.

1.3 AXFENE

(OFAPERS R LR RN — Nk A —— WSS 520055 52006457
IR EEVE R R BOK B A BB TR, IR 24T B X RS R A AR A

(2) H A 8 BRI AL WPS MBI MD AR T MR FERER R, 2Rt ERN
EAREMMEK D ARSI TOEDER. BEEEURINGFERERE, BT TEER
X RE R R ST R .
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RN LR B 5@ AR RE O R BEZEMEFEETAMRE, A FIRSMO, M0,
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° ~170° MEEREREA RE, P, X /EREHERENNES, SRR HMEIF
B JE m U B 70 ~90° WEME, RAERITANBS AR REEE.

M9003 BRI SUR T B KR MW, ERHEROEST, FRELHIEHE
MNeFENEEAE, NEREIHIOHE. EXFMERGN, ZREMIRAEZHRER
HEIAS G, Bt EN EHET ASHLRBSTLE SBATRI. StyilE
AR NERTAERR, RAF—RAMEGN KBS URIR AR E, B ATE 10
° B 170° &, FEMAMZSREHNABOEEALREEE. EXMEET, S
ErENESERTRINEH R o, . RENBRGBNEZERT HBMERRER, AX
THERAREEXDLIR M R LR EOE . RFWBIEAN, hEMEBES AR HIERRITE S
BRSCIRIIR, AT BE O B B R AR AL A e i

(2) BRRREX

SEIO K AN S 0 2 B E B2 A 7 A7 FIAE-31 8 BB K 2 {X ( Aethalometer, Magee
Scientific Co, Berkeley, California, USA), FIEEZESZRT I BB SERA RERE. HIFHE
RA A ERSERHLRROeE Y, BT ¥ RENEEY. TEAERERK
MEKISE, BB NEEFRESERES, MEALETREN LM AEER
B, HEREEN, LEREBATNG S A B EARK RKE HEmpc A HL X
%:

ATN =In(I,/ D) = (1/ A)* my, (9

R, LB MIERAER: mec A BN ERARER LR ERERE, B
Jgem’; o(l/A) WEERSERNOFERER, EBORENETRABNSH, XL
PR R E SRR K A RREL, B4 kn’ » g”. Aethalometerfd Al ¥k K880nmf)if £ 4
Fetf ABCIRBE MoARMERY U, B RYEE o BUEN16.6 n + g .

machIE Am,, SEBRSERFRKE p,. AEREXR:
Pyc * F* At

S

RNA, FARERE, A JREREERE, SARKBRITREGRER LHEHR. HiR
BERERIREM, ZERV T SEARPNNENT SRAN. 2R AR BE M/
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A, BRI KRBT ARG EARA. TR RRES MRS
ST ERAETE, SERMIER, EIEAA T RRR—A0CRMBNML, REFHRUREN
FEVE.

EXFE—WEART, Spr SAFI BRI FAEIIT BRCHR %I Ra,
R BB RN ST B FR AR (0, WM EAM ATN A:

ATN(t):—ln% (11

i, T—AMRATEREN ATN(+ A, BETEBEEEREEE:
AATN = ATN(t + At) - ATN(t) = p* Amy, (12)

¥ (10) RN (12) KEVE] 15 BIZKAER B BRSSOk BE -
e

R, ASMORAERERA Vmin, BSMINRAELN KR, FH5SminZk B —4A
i, LATREEHEREEN, XS0 EXGRELN B,

(3) HAthixs

KA S B BEPM o JF B 7 B 3R FH 3 E Rupprecht & Patashick 2t & FJTEOM1400a% K < b
FIRMAHEAT M, %X BRIk, REBRE. HEARBNEHEIFHIA
A%, TEOM{X S8R LAE RS o 2Rk 40 SErH i B SR P B AL B R I, HITERER.
FMAEZFEMHFEES, EEEHERSAR, Bl —MEEMRELEREHBEN
RSN E, SRRGHURTREE, 5—RkEE a3, 2R EEEE
i, PREPRRBE, WENLESTHDTRRERLS, FUTXR:

M=Ky/f (14)

HP, MUBRYRE, KoABBEEH, DRGIE.

KA b WK Vaisala 2y 7 RIFD 1265 LR SO AT A & R— NI B B4
IRSET ST M. ©HESH (FDTI2) JEWR (FDR12) #E4 (FDP12) A
WIS EEAAR. FDTIZREAAM MM, BEEERER—FENR. BEHLE
S FEIESIPIN-OE —HRE LR TRN. BBR BT IR, REFICPULE
HHEIEEE AR FERLE,

XA IR IC RAEI N Smin. F5h, FFERSZEER BOWSFER SR
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MEE BRI,

2.1.2 MRBEE

MA TR K B FRELTBRERFERSFEARE (43°57'N, 116°07°E), EMREAL
FHRERTNERE, LTHNFLEERTHBRERRE L. GRTHEMLTAFLERK
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BEPEBREHOLEFNE, TIERERD. U5ERERERD.
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BEM1 A% 9 A REER — M ETREARNES. LZHHRRESMFEKR, ¥
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Fig.2.1 The daily average of aerosol scattering coefficient
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Fig.2.2 Diurnal variation of aerosol scattering coefficient for four seasons
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Fig.2.3 The distribution of aerosol scattering coefficient during dust-storm and blowing sand

weather (a) blowing sand weather (b) dust-storm weather
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TEARFEEAZD, ATTUHEE B SRR RETH, ﬁi%?ﬁﬁi?%*& 400
Mm™ ~500Mm™ Z (8. it A LR ERThee, EiEE AR LY AREHER,
MR A T AR SE R SLa .

22.3 HH RS PM, REREZRAKXR

B 2.4(a) 4 A 27 H 0:00 5Z 24:00 #[8] PM,, FIERKE SHH BB ET L. B
WIS ZERLLMAEFE, 27 B 13:47-15:57 HIHEP KRR, 15.:57-20:35 AP L BRRS,

18



B fE B TRAFEH L #ARX

SEMTRZHEMBR AT, 27 H 11:00 ZERE. AHEE, RE. RARERZIHN
i, AURR—BRRKE. BRI RS PM WAL 274 1.

6000 1
——PM10 - 10000
so004 .. NEP
- soo0
E 4000 -
[y}
= E
= i ~ 6000 D
o 3000 o
= 4 4000 :E
2000 =
1000 - 2000
o -4 . 0
20:50
(a)
2000 ~
R=0.886
—— y=0.265x+79.4 =
----- y=0.313x -
1500 -
£
1000 A
=
o
=
=
500
0 T

T v . . . .
1000 2000 3000 4000 SOIOD
W bk EE pg/m3

€]
B 2.4 BHAKSREREXRE
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FERELIAEEN, BHARAEERHIARE: RZ, YHEREHIKER, HTH
Bt R R A BIRE. MBS REE REREOEBAEEES, IR E 2R
MLk, MXRRHUL 097,

BE, HERERUA—BNERL JRERE (RENRED BABHEMRR, &
HEY ERERE FRERELAEE. B RERSBRNTRE, ASEEKH
B, RIE Mie UL, RETE 0.05~1.5 um IR FESTRERA, X EEH R
RERB A, THZE > 1.5um RT3 RBREHNTTRER. Bt 4RSS ERS AR
T RERERIABKRE  BHREFA—ERIANKE. A, BASFPIRTRE,
B A BdR, EREBREFSA—ERK.

S RREBON RS REWRE R L R A BRSO EAHER, BRVRER
WA (a)d. 48k 19 A% PM MATERL, KIL 1-3 A4 PMo ISR INE BN b,
NE B G ER RRSBRARE A (PMo7E TSP FHIEWME R, EET 4 A4AEEH
B RS RERE /DN PEME, 3 686 NMEHELS (WA 2.40)), HEERHEXAK
R=0.886, FEBHH R a=0313m"/g. HEIEMMEK I REHN RZEHME, Shih*gE 5
MIRIRN 0.98 mg , FMRESIMEBIILTHFREHE RZHCh 273 mYg, Xu %4
NG LA MR MEN 4.0 mYg, T, ERRBEK, WENTERNZREHRL
MZEH, EEBEREBRLT RS URTRAIRZERX. GRS EEUERLS TR
E, TERED, mRE, WREFEEAXNTRERSFT IR D, F, 4
A ERVAERSBERZEY, BWNERTH, —EFYARR, REREESB 7,
B RECREAXER D, SBUREBS RERD.

2.3 SRR W1
2.3.1 BC AR E /N AR R H 5

B 2.5(a)F1H 2.5(b) 3 AN BARIESE 2006 4 4 A5 12 AHE BC REREEH /DAL
Bdh. NBITWTLEN, EBRENEYRBRETLEA, B4 HHBERES 12 B4
HARXS BN . 4 A/NB MR I K 2085.62 ng/m®, B AAE K 17869.89 ng/m®, B/ ME
73 183.08 ng/m’; 12 A/ IR FHE N 6067.96 ng/m’, BAAE N 43782.89 ng/m’,
B/ME N 429.78 ng/m®, 55100 4 AR 2.91 1%, 2.45 f5H1 23548, % 2.1 S T RE L
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Table 2.1 BC Maximum and Minimum hour average concentration values and the
corresponding weather conditions

A BRIME KB (ng/m®) H B[] BEBR) AEms) K

‘H =PIz 17869.89 4 H 108 18:00 10- 6.4 x
B/ME 183.08 4 A 218 23:00 6 6.3 "
BAHE 43782.89 12H430H 2000 10 1.9 ¥
27 B/ME 429.78 12 56 B 14:00 0 33 x

2.3.2 BC REIRE BT

K26%24 A5 12 ABCIRENTHET. MFEHERT—H, £FEHEBCK
EHTHEHEFIXNER, XETTES5AREHURKLLMBE R, 4 BBER 6 5EA,
BC i EE I E —MRAE, Bld 6 M B MR, XL (6 E - AKFESIAERT
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Fig.2.6 Diurnal variation of BC mass concentration for April and December
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concentration versus wind speed
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Fig.2.8 Relationship between aerosol scattering coefficient and visibility during sand and dust
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