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Analysis on the Regional Characteristics of Sand-dust Aerosol

Over Tarim Basin
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Abstract-Aeolian dusts are common in Tarim Basin．rnIe analyzed results出ow that the concentration of sand—dust

aerosol in the atmosphere is much higher during aeolian dusts than that during the periods without aeolian dusts．During

aeolian dusts．the percentage by weight of the fine particles in the atmosphere(teoroases over the Cele station but

increases over the Aksu station due to the difference of the geographical locations．This proves that the fine materials are

abundant in the sand—dust SOUlX：e 1．egions and they ale easy to be carried into the atmosphere to be 8s the main sources of

the sand．dust aerosol during aeolian dusts ne curves of speotrem distribution of AI and other elements in the

amlospher／c aerosol over the Aksu station are unimodal，and the maximum values of the concentration vary in a range
of

4．7～7 0inn，which prove that the atmospheric aerosol particles over the locality
are mainly from the local sand—dust

50urces．The analysis on the richly concentrating factors shows that山e concentrations of all the crust elements in
the

ate-lospheix．!over the Aksu and Cele stations are higher during the aeolian dusts than that during floating dusts and in the

background atmosphere．Moreover，the lower the visibility is，the higher the proportion will be，and the concentrations
of

the crest elements in Lhe atmosphere are high during all the aeolian dusts． ·
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’Farim Basin is located in山e hinterland of Asia，is

far away from the eoeans and is surrounded by the high

mountains It is arid with less precipitation and sparse

vegetation，and the moving dunes are extensively

distributed in Tarim Basin．711le area of sand deserts

occupies about 60％of the total area of the basin，and

Tarim Basin is one of the main source areas of aeolian

dusts because of its peculiar climatic conditions and

geographical location．

Anotian dusts￡klTe coHmⅪn in 7l'arim Basin，

especially during the period from April to June(Fig．1)．

Sand and dust are the main source materials of the

atmospheric aerosol over the localities When an aeolian

dust ocenPs，much sand and dust float in the atmosphere，

and can be transported to north China and east China，

and even farther．

‘lhe much sand and dust in the atmosphere not only

impact the local environment，【m伍c，industrial and

agricultural production，but also bring about
the

disadvantageous influences to people’s health because

they calT'y many noxious materials，germs and viruses．⋯

Based oil the observed and analyzed results of

atmospheric aerosol carried out by the Chinese—Japanese

ccopemtive program of the research on aeolian dusts，this

paper analyzes the physi—ehemleal properties of sand—dust

aerosol over Tarim Basin so as to further analyze the
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impacts of aeolian dusts to the cnvlromnent

1 Sampling of the samples of sand-

dust aeros01．2j

For the Chinese-Japanese cooperative program of the

research OD aeolian dusts，the Andersen samplers of

atmospheric aeF080l ale installed at Aksu Station for Water

Balance Observation and Cele 1)esert Research Station．

Chinese Academy of Scienees The granularly"of the

sampled particles is classified into 9 grades：<0，43，

0．43—0．65，0．65～1．01，1．01—2．1．2．i～3．3，
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3 4～4．7，4．7—7 0．7 0～11．0 and>11．0 mn The

smnplem are installed on the meteorological observation

fOWCF OI 34 m in height at the Aksu station Both big-

current air samplers(Sibata HVl000)and small—current

AnderBen aerosol samplers(Sibata AN200)are installed

on the platforms of 7 and 17 in in height of the tower；at

the Cele station．the samplers are imtallod oll the top of

the two—storey building During the period from March to

August，2001，the atmospheric aerosols over the western

and SOUthem mRronal zones of 7Farim Basin were sampled

twice a montll during aeolian dusts and onee a month

during the periods vdthout aeolian dusts
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Fig L Distribution of the 7ISP㈣eI№don in saM-dust aerosol
at the different height ow’r the Aksu station

2 Analysis on the samples of sand·dust

aerosol

7I'he samples are weighted by the precision electron

balance made in Japan as soon as they are sampled，then

they am put into the polyvinyl bags and sealed so as to

avoid the artificial pollution．

The chemical analyses and tests are undertaken in

Physical and Chemical Institute，Japan．The analyzing

process is as following：one fourth of a sample is put into

the ion pure water and oscillated by ultrasunlc wave for 20

minutes so as to let the aqua—soluble compositions solve

fully．'lhen the ion concentrations of the aqueous solution

are analyzed．The concentration of N}H is measured by

indophenol and that of other positive ions and CI。，N旺

and S删are measured by ion chromatographic analysis．

After the aqua·soluble ions are eliminated，the aqua-

dissoluble compositions are put into aeetie acid solution

for eliminating cadsonate After that山e acid—dissofohlc

compositions are put into the mixed acid composod of HF—

HCL04一HN03 in a polytetrafluoroethylene cauldron and

heated to 2200C so as to let the acid—dissoluble

compositions decompose completely． At last the

concentrations of the main dements，such aS Na。Mg，

A1，K，Ca and Fe，age measured by Nil induetively

coupled plasma atomic emission spectmphotometer

3 The analyzed results and discussion

3．1 Analysis oil the TSP characterisfics of sand．dust

aerosol

According to the analysis on the aeraso[smnples

sampled at the platforrns of 7 and 17 m in height at the

Aksu slation，the concentrations of the atmospheric

aerosol particles in all slzcs are much hig}lel，about 5

  万方数据



⋯地学报

limes，dming aeolian dusts than that duiing the periods

without aeolian dusts(Fig 1)，and aboui 7 times over the

Cele station The atmospheric 7FSP eoncenlration during

the aeolian dusts is much higher than that during the

periods without aeolian dusts．During the aeolian dust on

April 15，2001，the atmospheric TSP concentration was

2044 33 p∥re。over the Aksu station，during the period

without aeolian dust(March 23，2001)，however，it was

only 332 19 p∥iil3，the former was 6 times higher than

the latter；during the aeolian dust oll April 20，2001．it

was 19865 46tag／m3 over the Cele station．whereas it was

only 212 7P∥11"13 during the period without aeolian dust

(March 24，2001)，the foH'rler was about 93 times higher

than the latter．During the aeolian dusts，the difference of

the 7ISP concentrations between山e two stations was

groat．山at is the TSP eoneentmtion over the Cele station

was 9．8 times of山at over山e Aksu station．

3．2 Analysis on the percentage concentrations of

aerosol particles in different sizes

The pmpertion of the coarse particles in aerosol

increases evidently during aeolian dusts For example，

the percentnge by wetght of the coal3e particles f>

7 0tin0 in aerosol increased for 6％during the aeolian

dust on March 23．2001 thall that without aeolian dust

(March 20，2001)over Cele Station，and the peak

values varied in a range of 4．7～7．0 pine’Fhe

atnmspherie load increased during the aeolian dust，the

eoneentretion by weight of the coarse panicles was hi曲er
than that of the fine ones，the peak values of the particles

in diflblent sizes still varied in the range of4．7～7．0 nm

over the Aksu station(Fig 2)，but they changed to>

11．0 l盯n over the Cele station(I,'ig，3)．Similarly，t11e

percentages of the fine particles ale obviously different

between the Cele and Aksu stations．During the aeolian

dust oo March 18，2001，the percentage by weight of the

fine parlieles(<1．Ol ban)in aerosol over the Cele

20卷

station was 0．12％less t11an that without aeolian dust

(March 20，2001)；during the aeolian dust on April 15，

2001，the percentage by wetght of the fine particles(<

1．01 fan)in aeiDsol over t}le Aksu station w∞0．8％

higher than that without aeolian dust(March 26，2001)

(Fig．4)The increase of the percentage of fine particles

in aerosol over the Aksu station during aeolian dusts

shows that the local sand and dust materials，especially

the fine panicles，are'abundant and easy to be ealeied

into the atmosphere under strong wind，and the pmpertion

of fine particles call be up to 60％(Table 1)．Whereas

the percentage of eoarEe particles in aerosol over the Cele

station increases obviously during aeolian dusts because

this area is close to a sand desert and the sand—dust

soulees are abundant．Therefore，during aeolian dusts，

the proportion of coalNe particles in the atmospheric

aerosol over the Cele region increases rapidly，whereas

that of fine particles in the atmospheric aerosol over the

Aksu region increases rapidly．

3．3 Spectnnn distribution of the element eoncentra-

lion of sand．dust aerosol[3-4]

The elements in atmospheric aerosol e&i,／reveal their

soulees【0 a certain extent．Fig．5 shows the spectrum

distributton of Na，Mg，Al，Ca and Fe at the different

hei【ghts over the Aksu station on June 25．2001．1he

cuⅣes of the speetrem distribution of山ese elements in

8elef：,ol aIe un删a1．and the maximum vatues of the
concentrations vary in a ra／lge of 4．7—7．0“m．which

reveal that the atmospheric aemsel particles over the

loeality are leainly frmn the local sand soulees，the

concentrations of all the elements jn the aerosol samples

collected at the sampling platforms of 7 and i7 ill in

height respectively ale quite similar，that is there is no

change with the change of halghts，and the total

concentration of the aerosol over the Aksu station i3 much

lower than t}lat over the Cele station．

Table 1 The granular compod60n of sand in Taklamakan Desert(％)
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Fig．2 SFmctram distribution of sand-dtm't aerosol particles

112 the dlfie．rent size ove／-file Cele station

q¨O．t3-1|6、0．65．m．】⋯lI二’o{3、i。、。1【_1m1‘1)1IlJ

【：imuI』|】¨∽⋯】

Fig 3 sr．ecm=distribution of sand‘dust

aerosol particles in the differe

Fig．4 Coml：arion between the percentage concentratiorts of
fine particals

din'ing aerolJml dust and the Dcnod without aerolian dtmt

Fig 5 Spectmm distribution of the different elements in sand—dust

aerosol叫cles over the Akesu smlion

3．4 Analysis on the characteristics of the elements

in atmospheric aerosol[5’6】

The ratios of Fe．Na．Ca and K to A1 characterize

the characteristics of the elements in the amaospheric

aerosol over Taklamakan Desert，the purpose is to

integrate the differences 0i the meteorological elements．

discharge quantity and transport processes．To take the

concentration of AI as the stylildard．s ratioha／because iL
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does nol ehmlge SO great from the different regions．The

results(iro given in Table 2，whidl a11cord with the

msults obtained by Zhang Xiaoye，et al，and reveal that

the desetl Is Ogle at the main sources of sand—dust aerosol

Table 2 The char‘acte—mi鹳of tlle elements in tlIe

atmospheric aerosol over the Akin stalioll

瓢惜l署】

20卷

pmt”rtion will be．and the coneentrations of the cmsI

dements aw high during all the aeolian dusts．

Table 3 The richly concentrathlg factors of the

nmin elements in the atnmspIlerie aerosol

over the Aksu station

4 Conclusions

(1)The concentration of sand．dust aerosol is much

higher during aeolian dusts than that during the periods

without amlian dusts；the TSP eoneentration of sand—dust

aerosol over the Cele station is nmch hi曲or than that over

the Aksu station during aeolian dusts

(2)During aeolian dusts，the atmospheric load

increases，the concentration by weight of coarse paflieles

is higher than that of the fine ones，the maximum values

of eoncentmtion of all the particles in the atmosphere over

the Aksu station vary in a range of4．7～7．0／zm，but

they increase to>1 1．09rn over the Celt station．

(3)During aeolian dusts，山e percentage of fine

particles in the amaosphere over the Cole station decreases

but increases over the Aksu station due to the difie．rent

geogTaphieal locations．

(4)The curves of the spectrum distribution ot AI

and Other elements in the aerosol over the Aksu station are

animodal，the n'l商mllm values of the concentrations vary
in a range of4．7～7．0／an，andthe concentrations of all

thc elements in the aerosol samples sampled at the

platforms of 7 and 17 m in height are quite similar．

Which pmves that the particles of the amaospherie aerosol

over the locality are mainly from the bx．al su也ce sand

sourees．

(5)The analyzed results show that thc richly

eoneentrating factors of Na，Mg，K，Ca and Fe in the

aan08pherie aerosol over the Aksu station vm in a range
of l～3，which proves that these elements are mainly

from the regolith．The concentrations of all the ernst

elements in the atmospheric aerosol over the two stations

are higher during aeolian dusts than that during floating
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dusts￡md in the background aunosphere Moreover．thc
2

lowe,the visibility is，the highCI-thc propotlion will be

Tnc c。nccntrail。¨s。f the cⅢst e|ements are high duiTlg
3

all the aeolian dusts
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塔里木盆地区域沙尘气溶胶特征分析
(摘要)

高卫东1，_，魏文寿1
日科学院新搋卟态々地理研究所．新秘乌鲁木齐83001

2中IR_5a1．学院研究’￡院，北京100039】

摘要：沙尘天气是塔里术盆地区常见的天气现象，对大气沙尘气溶胶的分析表明，沙尘暴期间，沙尘气溶胶浓度

远大于1F尘暴期间。对策勒和阿克苏两地的比较分析表明，由于两地地理环境的差异，沙尘暴期问，策勒站细颗粒

质量百分比呈下降趋势；阿克苏站细颗粒质量百分比呈上升趋势，说明尘暴期间由于当地沙尘源丰富，细粒物质较

多，细粒物质迅速被携带到高空，成为沙尘气溶胶的主要来源。阿克苏站大气气溶胶中Al等元素在不同高度的谱

分布呈单峰型，浓度最大值出现在4 7坤z·～7．O,uI[11范围内，说明当地大气气溶胶颗粒主要来源于地表沙源。富集冈

子分析表明，阿克苏站和策勒站沙尘暴和扬屯天气的各地壳元素古量均高于浮尘和背景大气，而且能见度能见度愈

小，高H：的比例愈大；各种沙尘天气发生时，均以亲地元素的浓度为最高。

关键词：塔里木盆地；气溶胶；TSp浓度；谱分析；富集因于分析

泞：小义址4i：-t r1日科学院艰大创新聊IJ(kzcx2-305和kzex【．104)7)资助下完成。
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