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Abstract

The time scale of snow-ice transformation is basic study of the glacier physics, it
plays an important role to reconstruct ice core record. Further researches on chemistry
and others relevant subjects largely depend on understanding of ice formation process.
Transformation time of snow turn to ice is difficult to get due to its variability with
environment, climate and ice formation type. Fresh Snow transforms to glacier ice
through cold or warm type ice formation process. In China, the transformation on
most glaciers takes place under a warm type ice formation process. However, the time
scale of the transformation from snow to ice is poorly documented in literatures. The
main reason for it is of lack of long-term field observation data. In this paper, an
explicit transformation age from snow to granular ice at accumulation zone (4130m)
of Glacier No.1 is given out based on our 24 months’ continuous snow pits profile
observation and the study by employing snow layer tracing method. Our study
demonstrates that, in summer, the time for snow developing to fine firn is about 7
days, and the time for fine firn turning to coarse firn is about 20 days~3 months. The
same transformation process takes about 2.5 months and 2~4.5 months respectively in
winters. Thus, the snow to ice transformation age at this site is about 41~47 months in
total. In addition, this paper also discussed the seasonal variability of snow layer’s
movement, the relationship between movement velocity with snow pit depth and
density, and as well as the magnitude of ice formation volume in summer, etc. It

concludes that the late summer (August-September) is a main time period for ice
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formation, and melting water greatly impacts on the snow to ice transformation
process.

Physical and chemical study is correlative in glaciology. Chemical elements and
insoluble microparticles move down through snow layer with three styles: the first,
they were eluted by melt water. The second, they disappeared or moved through
sublimation and evaporation. The last, they moved down with the snow layer through
impact of snow pack. Based on the results of process and time scale of ice formation,
we explored the seasonal evolution of insoluble microparticles in snow pit. The
insoluble microparticles are mainly from the wet or dry deposition of dust. The
atmospheric dust is one of the most important factors in the global climate changes.
Its effects include the scatter and reflect of solar insolation, the supply to the Iron
fertilizer to ocean, and its restrain to rain. The microparticles record in ice cores is an
excellent proxy for atmosphere dust. So, the processes involved in the evolution of
vertical profiles of microparticle concentrations, as well as their seasonal variation in
surface snow, was studied by weekly sampling a snow pit from September 2003 to
September 2004 on Glacier No.l in the eastern Tianshan. The development of the
microparticle stratigraphy in the snow pit are closely related to the physical
development of the snow-firn pack. The sampling site is located at 4130 m asl in the
percolation zone of the glacier, and in addition to the effects of sublimation and wind
erosion, melting plays a crucial role in both the physical and chemical evolution
processes. During the winter season, insoluble aerosol concentrations in the surface
layers are altered slightly by sublimation and wind erosion, and the concentrations are
further modified as the wet season begins in late April. In contrast, insoluble aerosol
stratigraphy in the deeper layers remains relatively unchanged through the winter. In
early summer, as melting occurs in the upper part of the snow-firn pack, meltwater
carries microparticles and chemical species to different depths in the underlying
snow-firn layers, such that at the end of the ablation season, all of the surface

elements might be leached out from the upper layers.

Key words: Glacier No.1, Ice formation age, insoluble microparticles
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90 AR LUK AU AR A B o W . (A4=058), 2003), AR TF s b £ vk
s ok T A7 M C 55 LR R R AR Ak, X AR AW AN S AR K TR S R
A b, S AR VK 21025 AR AE A ikt (AR e B L S50k 1AM, Bt
40 60 AR ILMA BRI R CEBRZE, 1988), kil LRI 1%,
TGS TR, 52 A S PRAS AR, AR SCIVGHS BN OK T (2= ),
2005) . VKNS RIS R R E TIKNIA S IV 2R, K7
ISERERIE T 252 AR, Xl R 1) K (3-5 4F) , LK B 41
R, DR PRIRIE S 20 00 T AN ) s B SRR AR D 10, T A i R PR A AT
(538

UKV 2 1T 7 2 A P DK 2 R e K A R S BN [ T AN ) o ek AVE 28 280 3=
TEATPIRD CHEAEIR, 1988): RITRAR b A AR 11994 2L e K A R AR 22 AR 26 e
Ltk N AR R IR Y KPR o ¥4 B KL R HR TERUK 2 5 . DL 46 a7
JRUK IR . Z8 K4S (FE KT, 1987; W A4E, 1984) Rx patheth[X =5 J2 a5
WS FRHAT TR0 IR LRI A BEAL v AL B AT B R = R o R A plvk o i
Rk 2 Y DB Ras 57 oK I AR o« BB K 2 20k )R kAR FH DA
BK o BEAKTEAE T K aE AR, RZARRAERURZ N, FEERA L, S SRk,
RAAEHL VKN B CRiAER, 19885 B7%AH, 1988 WRIEHK, 1998; 1R175, 1999;
A%, 1982a, 1984, 1965, 1975; ERE%, 1996), M, % 1 Suk)I kK1t
HIEIWTTEEA B et 60 SEARHIM B AE . S SeAE i s x 1 50k & )2l i
BHARRHAE JOSOKVE -IEAT THEST CGBf A48, 1965), 80 fFARER% ., sk, X
WL R 1 S UK)IAR R IX T 2 I — S Rp R BEAT T AT A (R,
1980-1981; EWEZE, 1996; X, 1997).



G

FRK AT B A2 i A 25 Y5 A B N UK I — o R 75 PR R ) 22 0K A B 2 1)
FEAWNKZ —, [RIRT H AT D sk B Bek BT 50E E K . IR Bk Ak
MBI FETIIAE . Br TiERE (WhREER, 1998; fRMIF, 1999) 45/ bHuk)I]
b, R LK )1 2 DLBE R vk o o Robert L. Hawley 361 FH 38 B 5t e 3 % A
AT R B, DL F ) Tay Lor Dome UK AR IRAS T IRIVR B
—HE)yEH (Robert L.Hawley, 2002).

P D KA BRI ST A6 T 1962 4F, i B 28 S5 FH 27 235 1 A A R R AR 1S
1S Uk TS Ak i vk TR 5 3~5 4F G E 28, 1965) . ILJR I [ 28 4 Bk
BFGUE AL . IS 1L X DU [ R 7 VR AT A8 41, A A R AL AR |
(PRI I] Gt 128, 1982a, 1975, 1984), FRRAAE AT 1 S0k IRET T 200
MW CEREZE, 1981, 1984, 1996 AR UKARANTG A I 1 -5 k)1 ok i AN 2D
T 10 4F, ANEZALET ERRE M v R UK NUKESE (ERRZE, 1996).
1994 4, 2= Eh 20l FLAEVKIE 6400m 1 B (R BIXHEAT T FH UK AL HLHIRTF 9T,
WAL E FE KIS EAR G LT, 9155 2 B TR O RL T DK (6
), 1994).

F b, UK R T 2 kA AL, Bilgdk S 2 R A K. W
UK, UK B DRI o BE RN R AR R 72 5 o AnAE v X, B Ik i) T jeAin
WRAE — AN vl ASE R CRUBIAE, 1997 )0 3 32 L DR Ay AN [i) (4 4 v J3E 51
T JERE , KGR ARVK IR EAN ] o ANV SCHTRIPK R T 0K, ek 4 B B
WAL RIS VKIS TR CEBEZE, 1996) .

1.4 BRFBEMRBRIFR

KA R AR TAEARAG 1 S e, 1o H. B B AE Bk b B B A
TEM o AT A I RSO UK P IR AL 2 (RIS 1) a8, DK AEsK
A5 SRy AR 7 T HAT IR A &k, DK HRal = T AR X 1/
ARG AL S o JLIR, DR NHEAN IS X 0 A i FEAFAE 72 5, RERG S
S KT AR A ZE S R RS 6000m FRIAR sifE A X KT (UK
L) BgAb TR TS, fes EInBUR AL s R U IARAL IR FEAR /N 22
AL AT EAPRAIAC SRAE DK 2 o Beda s, AR, DK 2l S B ey B S 11



@GR 150K F R0 — KA IN TR A PR A 35 SUAS I IORE 0 2= 19 i AL

B2 IL o FE R, JUHR AT T4 A0 747 LIRS A4l 5f v] LUK BI4E 4y 7%

X PRGE AN ORI, 1T DA 23 S K 107 ~10° 4F R 1A K70k
sk, A EIJLET, R EH QAR I X IET T 55T
(Thompson L, G., 1989; Marry Davies, 2003; Wake C.P.,1994; Petit I. R., 1990;
Petit J. R., 1990; Fiacco R.J.,1993). Dome C, Byrd, Century Camp #K:40 5% 1],
TR B FEAE AR IR UK 5 2B KT EEAE R 6, 3, 12 £ (Thompson, L.G., 1981).
M % Dome C. Byrd. Camp Century VKEH 2/ (Y) HRORIKRE (XD nlIH45
MG AT Y=-aXlogX+b, Jf HHAE = HIAHK R4 (Thompson, L.G., 1981),
H A AR AT b AN TE A3 6 L AR R R 2 L ke rh k2 2
S, A LURE I M KCE 2208 T AR, A BROKGE T R A 35 B v T B
AR E B PRy R IR AR TP AR R S £ FEHLIX. (Propero,J.M.,2002), T R}
BRICR ARV X TC IR & AR AR Bl 2 fEk R flbgs AR ss T-Ib k. 7E Vostok
PRGOS, ARORE TR B AE AR IR UK (75~11ka) P304 0.45ppm, 1 KK
UK (130~76ka) P34 0.09ppm (Petit, JR., 1999), il F
T K, SORIARER L 20m (RO B0 & 3 sIA 10°~10%/ml (Thompson, 1989),

Hh i B2 1L DK ) T DR Ry SET b AR XA # o v A BRI IX AR AL, Vb A AR ik A
PAS S A R T B, IRk 2 152 200G (Ing, GK.T., 1969; Jackson,
M.L.,1973; John T. Merrill,1989; ). 4R KH, FLfiHIX (25°t0 40°N) &2
Vb B B Y X 8 (Uematsu, M.,1983; Prospero. J. M.,1989; ), 455l j&
BFEIAR (Gao. Y, 1992). X B TS FIANE R AT 3L — & RIBFE,
BT 0 S SR UK CS R R AR K TR A, SR T AR 1 R o 83 L 1) ARG R
TFIR MR T D AR 2R 1) I Sl SR A AR LA, W] DL g sl SR A SR g AT 0 LU A 5T
CWRREMR, 1995; X4liF, 1999): 3, Moki& =, ~UxRZ AT+, ok
B AR TR 2 R, ORISR T I, 2o AR AR I T
L, BORE S S AN BORDRE AR AR A0 S B T b AR 8 (1 it R B g 50, Vb AR AR i B
PR R, ORISR K 2, RS AR, SRR/ (RI4ET, 1999).
BBAb, A3 S ANERORL I T A PR SKOR AR DTRRRFAE ) — AN T 1, JRAE
ANF XA IR (Davidson, C.1.,1993; Dibb, J.E.,1993; Hamilton, W. L..1969), i
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X AN O Ja DRI R AR A AL S I PR, SCRR AP /DA 4R .

1.5 KiEXHAR BHIFIENX

VEN S EARFEE 150K NI FERF I 850, AL TR ATy
(R AR, 52 R A I B TRRFAE W S0 3, X 15 UK UK R FE IR AT T AF
GU, T RO R —RL 5 UK IE A DI AT TR IR T RFE AR 2
ANEEORLIR) 3 A REAE DA AN TR (R 5 OB A o DU 7R 5 SRR IR X 1
UK R UK D I RUANES Boks 20 A e Ak

FSUKAE BRAE R UK N A B2 S A, 56T e — 0 AR ok LA, R
DK SRR R o ASCHS AR T YU i S AT, 5T 2 IR A% AR i ] 4L
e RIFAVTBUOBERS 2 M BOK R, ol DO 3T 2I40R0 S, 4IRS SRR, A
R B RL T K AE— AN B 1 K I BEAT BRI, JF45 3] — AN a5 R . A
0T KOS REAT 7 S 0 5 (0 B o 1 T BRAE 5 2 IS Bl B B AR e Y
R AL, DLXFMEBOHTHE, T LS 2 57 2 ok A = AR . &
ARFFWYE 1 SOk AL A 26 B2 i, 2 Rk, AHE AR K ZHLRIK
JRIBE B UK RFAE o RilZK 2 b JE M ok Oy =0 DRIk, 0P X ek 7 i kAT
TEAH PRI FEA AT By T B DX S pK I R AN S5 DA I ], S (2 B T
T UARK 2 5 20 (R 0K )1 vk o FE ) 26— e L

UK I 18 B R 2 o 2 0 R H AN TR I R 9 PR it

DKGES H ANV RO DRk 2R 9 R HR AR o K A2 1 R AR (R 2 V5 DX 1 T
ELRRRE, TR AR 8 /NI DA Ay 2 R ) S B, AN T8 S AR DKGES i S AR IR
I AR DR PR B AN AR ¥ 1K) (Zielinski etal, 1997;Rea etal, 1998). Fif%nl L
PG HAAFPF R B (B BARRR R . TrEfadice Emeery, &
FWE R CABD MIBCEE. AT, ~PEGE AR A S ) 22
ARV ECR, T SPIA IER AR S TR IR AR A . AR, SR
FERBE AR AR L, AT A5 R L X SRBE (0 T LD . R, e
MR VP AR I 2 —, S PR B, FEILP B AR UE X AR
PFNAE AT DA SRS AR R Tl A B AR o A — X T e A ot — 52 1
Brplgs Ao AIRIOR LA MR vk ) 378, 38 i e dk S 0RE s K &
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GRS, WU R IZ S PRI 424, ME IR, AT
PRI DX SR IE , R0 38 D7), [R] I by i — M X DGR S R AR DKL R A AR
i o
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FIE HRRXHR

2.1 BEARFHAIEX I BRI AE

BB ARFHYE DAL TG 2 BRrb A FE WK R i, 77 ke S A o ol [ v L
Mge, KRB HrsE i, TR T E A4 PR B SRR HERS /R SN R SR (1
PR M. G A BRI D EZRIN SN, R b s (B 2.1).

|
—4 8N 76E p
Peski
Sary-Ishikotraui 05
44N —
Peski
Muyunkum \
® Bishkek t i_ﬂ
r
nta
T — Glacier |
40N = 40N
Taklimakan Des.
Qaidam Basin(Des.)
—36N
300Km
SflE 9?E

2.1 R EARTEIYE 15 0K D AR IR 1 3 BEPA 8 7 T B

Fig. 2.1 The geographic environment of Glacier No.1 in Urumgi riverhead

1SR BT AR A 2R R L X DY o O 22 (Vb 3G iE . R T2 A7 T8 UK
TR EE TR TN SE AR TS R I L e AT SEAT PG LN b, A
NN G S BE s G S AL T AR R b K R PR A R R Y, Y P
Wi (A 2 PEGRR AT I o DA Ll e, SRR BE, REAE a AR ), 3R EL
EW] R . 3600m LLE sy th9&5RA1, 0K oA, BN RGOS I &y .
A Fe By o ACRMEAEY) N T AT MRS GIREEZE, 1994),

13



@GR 150K F R0 — KA IN TR A PR A 35 SUAS I IORE 0 2= 19 i AL

RNV BRI S RE IR BT | AR AR (AR 4 78 26 2R DA B 2R MG 2 KA oA
15 UK B ST DX v A BRI P AR SR A T ARG, ATV 2R B ple A 12 X
— KRIREE 2 —, DS E2aidsk. b bR EBRAERER 3-5 A4
JoHHE 4 A4y (ZEVTA, 1991, P o 180-189). Hr&iil/rtrey, Hudsk byl
7 18 vt 5 L Xt e 9B PR T S 98 2R 38 H A )T G R A 5 R R T R X S5
T b X G2 ORI LA B TRV G JE N T 588 A S DR AT 1 “ ARER L (F
VLR 1991, p: 189) b A B Bkt (M A5 ) i 1n) o 10 KSR i e it 1
AT

F T R A7 WO R R, R 7 e S, AT WK R i, BT BT /R
R, RAMERRGL, IR R E T, SRR EAT e e . s
2382 0BRGPl e KEUE 4000 KLAR,  H 152 75 8 e BRI R IR i B 1)
SN, D AR e D N 2 8 o B 0 s AL P S o TSR R L i X ) 3 2
e, &7F (1 1), 78 1500m = b, JES R THUE g, 7ER LR
Ab7= 2R 9 S R TBENE IR, ok 1% X &2 32 R AT/ T ) — A A iy
fiE o 3 AL BT 0 it 25 AR B2 A T M X S g i) TR S /2 (4 HD, T
WG IR B B AER, B Bimk. W R Z P, R RUNLRRER, W52
PRSI TATRE AN R L Ak X o A6 S SR R L AR 358 2 18 A0 K L e R 1
SCUARE, s T ISR RTRAEA, IR LR R A X T R 3K
SR R, BRGL—al, BEAKIRD, ZoFITRA (B2.2), HE
(7 J3), BT IR L b DX A b ] D8 b A i DR 5 s st PR BELRG 8 o R R
G 1 DX REAT TR AR 7 2 RIS i 122 X sk, R L 3 X A7 LA B =i A
To VG IAE NI, 78 75°B A RWACEIB, #mZR47, 2R
B EARFAMPTRE T, TSR AR, 3G iR IRk E
XSSP IEA AR R, R B, PRI, AR LB EERI R L
L DX T AR R TR X5 BSE A 5% M % 45 AR STl 5 DX ) 2 ZERA B 2GS, 2004)
K (10 HD, —SCPALRIRAE S8 N BRI 7 22 08 M X 43 SR s U BN 52
i ERE AR AT, T B X R AR A0 R BRAIAK /R v SN g s X
(375 A A0t 23 A Rl e AR R Bt AR T R L e b DX R A A
BERYSIR (ZRYLR, 1991,
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Fig.2.2 The air current at 1500m height in spring of 1960-1969

By R GRS Ly DX PR3 PR A R AT VR 0 AR AL R A AR R/
BEEIKAF N 23 FC R ANIS 50 o BFAE 11 222K 4F 3 T 7EHEK 1000-2400m Ak JE s i /2 o
KEAEHFIR 1900m A1 3500m Ao A AR K GBRETAR, 1994)0 R ilix
FEKVRIEA AT T — 28 KT KPR P T AR . ok
HALVKIERKYC, RS /R VU ER Lk L HE AR 1

B B RS ITIR XA T 2 e 1) [ PR b X . ZREEORSPEEZ 3500 A HL,
VEEERPEIE A 6900 2 M, JbERIbIKIAEA 3400 A H, R EIFEHEL 2500 2 B,
) S R 2 0 2 S B 7K 1) ST (R ] e 1) P AB SR I, 52 4B bR LU U
PHAY, ZoHge Bormy, P IR ORI, ML A K. AR
SRR USRI, AT DAk N B s BUR S, B R g PR /K R 1 M B BEVE 1Y
P, KSR TS, AKREEIE 3.5 A8, (FhFR BT 4.5 2
R R R B TR, A AR D — 8 40 R B AT LU e SR AR, U
ABENPSHE, 0 R SR BEKAT € DTk BT RIL R BT R L, IR 3-4
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@GR 150K F R0 — KA IN TR A PR A 35 SUAS I IORE 0 2= 19 i AL

AR E, AR E S PR S B R R LS, AN UUER, ANREIE
JRA R IETK o = A2 T SR B 7K 114 2 BE K VAR YRS KGRIk B B s AT (R 7
A TAE, 2t gm vy S (1T A A L S5 Mk ACHTaRE, ) R T O i A K ) 32
KRR (=TT, 1991, p: 97-98).

2.2 1Sk EAR4FE

1 SUK)Il (43°06'N, 86°49'E) Ao J~Fh[E T 1l Hr s vy 2 i1 L ik 3= ik Ak 3 5
BT CRPGIED Y5 L3, #5517 100km. B4, PEH 240 TR 1.79 km®,
BRI 2 KR IR A AL AR DL R ORISR o X Be ks ) 3E 4T 43 #
W A RIS At E GRS, A, KA RO 2 2R
GrBAL, XL e AT KR, A5, B, BRSO ER (BRI, 1983),

1 SUKNDEEZEAMA BRI, 5~9 AL E BB A, L 724
90%II 7K . e A IR K AR, AT 2 B KRN 12% 40 CEREIE,
1985; MKER, 1992; FKE4E, 1994). AUk, 5-9 H 4t @& 44 Bk Sk
I O KR, 1992). BEKIFEZE A S . Sk, MBI IR
SEVK IR ZUTH R, X FP R B8 L5 v Ak R DS i, TR 1 5 UK TR R AR )
IR A A A RFALE o

15 UK b DX B AR AN LA 1 1, 1T LA 1 S8 (it o o 1 (R
MeRAE, 2000; FEHEAE, 1992: WRRAE, 1992). BEAEWHK LRI TR,
IKEAA RGO, b KBEACGHTE 1 50k E BRER, 1992), 847 53 4b
—ANECKBEIKAY, M AITE 1800-2200 KA AR . 5 KPAE (1988) X5 EAK
SR A AKOUL I 2R B8R 2205 1E J5 VSR X SRR o 22 222K/100 K. itk
VLR 1 5 UK ZR SR 4050 SKAL CRLE G I 2 511 B K 522 645.8mm
K2 (B KRIREE, 1998).

1959—2003 “E[A]UK )| VT2 P ShAEHER 4055m Ak .

1 SOk DT A i) JE i B R AR KRR B b BRI T 2 X iy A& 8l Tl
AR AR AR R TR R (K3 T o oK | R 2 EEL 9 L Py A A R )l A
WA GERFHALT 1 SUKNZRIETT ) HEE L 105 2 B AL, IS & AR
WA N2y 50 A B R H 1958 4R LIRSS JF A ek MuKie) 4%, X Leir
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o BFFE XL

P S RO L A 7 R i RSB BT BOR K Rs A S L N A P N w] ety
PERIIR IR RGN 57 2 120K

2.3 EHSH)HER

FEAERARIE T, X AR D A S IR EERIX 2 —, &
BB R, FEAL RO E IR IR i AR o 7R —H X T I
R —HZ B E bR AL S B R R A3 R oK) 2587, @i iR
(4000m ZiA7) KT IBRE AT HURE S IR RGERRAERILA UK ) 1 K
(VBRI R0 b DOt 2 K B B A% 1) S A IR R B R A4 g 5
7R KN R EIRL T 1 0K 2 RO RS UTRRRHE, AR Kl sk, B0
ANEEORLIFI 215 o3 A AL PRI A E IR IR, AT B 1 D3Ry A, IR F4ia
Do MTASTRAF 770 5 1) 5 B AR TR 150K )1 A AP R . i X 1
Qb TR 5578 RS T T R R SRR, BEIK A2 2R 1 2 AR G X
MLy, AURIAEE AT AR A, H2s B T 7K VKU 1 A AT 78 T UKl sk 1
B0 SR EOR GBHF, - 2005)

AT F ORI ERE E AT 1 S UK NZR 3G 4130m AL IRLS 7 )5
BE, WAAEVK) ISR GRS, R EAdb . %07 B8 T H I ) B ke X ek, 45531
AT, EATHE, 1 HRCRIES, 5 m B R A AR Gl a2,
1975), ZWTJEHIM, FHEFERARLEN, WA RE R ER, MR
WG GORIFIT B K R AR BT, 2R 2P RIFK &R 663.4mm,
ZATIIRIE N —10.4°C (FETE), 2004; 5 KIK, 1988).

HESMMERE TAEC T 2002 45 9 A 14 HIFGG, RA 1 1k (EFH
INEEAR), AR . B AL S KA BAEAE R 4 25 B S K R . R
KAEAFETR AR T AR R 2 AR IRES R KRSy
P SVKEESL . B 2003 FEFFAGEIEIN T HFA D FR i rdb 3 Bk . =5 KRk &
I PG SRS I /N e o [ 0 NP M D R AL 2 7
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@GR 150K F R0 — KA IN TR A PR A 35 SUAS I IORE 0 2= 19 i AL

E=ZF SEARSHAR 1 Sk)IBREL ALK B F PR 5]

3.1 f& I

ARIFFIHZ T YU TR N (R 4130m), S8BT EH R E LT
kA RIZHE, R, MRS, REUK, UKK. By B 21 vk) 11200,
A7 5 R TR AR N 5336 B R Bl (1977 1) 2 524k o RlKAE I — i f e
BB T HEEEH . —JTHRUKIZ S5 T IR R, 507 R K R S R
(RIAR AR AR T 0 F R I S0E « MRk B BRDRLE R, A2 AT
W5 2 A TE IR T UK, R UK T L) 0.8g/em’s A, VKA T 783
KEFEEME <M (C*B* KAJICHU., 1982; C*B* KAJICHU., 1965), FiT ik
VKI5 AR 8 Hs A8 SN IR SR A UK &S B — 28 BT, JRAEhri ., $Y AR T84
HAG 3 DB FEEIE, TEIKNITK, %2 0.9 g/lem®s 4 TH—F0 T R 1 #v i
s, AR RUK B B NUKIET, 850 B BT R nok, — &6 2okt
MR o

AR SCIITHR IR UK AT B B 5 e A AR S5 oK AR HOKD - RN ) Y T

AT FUIET5F 2 AT ik L o b, 18 R AT RO 35 23 0 s AT R R
TR ECATHER B3R 5 T 1 5 0K BGOR AT B el 8o =5 2 A RV T LUK 25 o A
SEAT, I I R R K R v Ak, A K AR BRI S R TR
AR SO0 O PR 5 S K S F e DR 3R B K AR ) AT

R

3.2 BRI

Y 470 A B, 5 25 K A A AE R B 25 %85 S R ok o R O

(1) EEFITHO o A T AR B0 I A8 FH 48— (R R A LI i 55, AT
HE T AH D ARG o 22 I A A0 LK) 25 DK 53 26 b5 #E (CBe KAJICHU, 1982,
1965; Paterson., 1987) HMISERpral #RAENE, XE RSB TR 0 N H S . 4
Ry (<imm). B2 (1~2mm) 5 KR (2~4mm) U, 6 252 5B IKKIH
RLER UK CRIVBEAREE UKD o B T Al ic s 55 2 350 T IR Ak 20, A 46 V5 4L
JE R UK AR B R e H T (S #29F, H A ERE 1 bt
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FE DEARFEIR 1S UK R K A B )

BRI, FFLL 10em by [ EESEPE B AR AT T TA 2 RN ORI IR ) o 15
W EIR e, XS E R T R IR MR G, BEYUEE, HE T
YO T FHZTT o A0 B W T S8 mt Eime GRITHIRAAE) #EE Som, BALR
EF T3, AT 52 BB SR R S5 1R S0

(2) BT S R o 0 85 S KRl R RO, S L A e =5 B
A E AR SE I (B 3.0 BETIREEIE RS (10em) KPR EE MY Ch
THIEA Y Sy IRy g, (A G NEREE IS e RO ZE S, A A 24 AR
LR S ATAR AR A AT — B0k, 25 ST A £ BE S5 EE5] 1T 5 KA 1) 5
—EYL S, HHHTY e E WA BIUKTH A EE B HEAT ERESWIN, AN 2002 4 12
%2004 429 H, CAHPTERITBATOR . BTH0E I T Y0585 )7
BEATHR 5, MKUCh LLL2,L3 ..., JFAHIANGR B20, WM, DU THRA. S0
HH S ECE TN, ESYLAREE L 10em G R EERE AT . BEE S 2
JERERIRE N, PrARCECE AT, B2 Ik R 27 . BRI AR,
ST R, B NIRRT & AL . BT AR RIEY, W
N AR E, WA 2—3 J& . BRitimst, 1 2004 £ 9 H,
AR T YT S KL 4 KALIEFE T 55— 550 S, FHE N EAE H AL T R4
O BB AT AR BEAT 28 S AR, TSR AR AT AR 2R AT e A el R WL m LA A%
IE, HRTCA 1 ERIPOR B M55 T 04 4F 12 HE 05 4 12 A 4R AR LS5 .
Ay 875 15 T DRI B SRS T sk, OO0 &% oS TR 25 BT
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Fig.3.1 Bamboo stakes in snowpack

3.3 WIRA&E

AT T KGR, A IR S B - 22— ARV AR ) da i 2 e =5
LRSI ] T g ST WORL T UKL, IFIA) T gy B A0 S5 S AE AR DK I T
FTHUA 24 AN BOWIBERE B S — RS . 4R E MDA T AL TR T 4
an T e PSS A FITOOCIAS 2, AR S — 0 T KAL) T g RIANRE ELFZ
ARAF o T TR A F) 57 2R EEARTRATBLAR SRR 2 14 Ji A RE 5 2 R RS P x
PR AL REAT BN Rt e RARTARE R HIR S e BRI, il T
BT ATL, ARIE TR AL 5 (AL B B 5 2 BA M RRR B PTRG, JfF il
FOMRBIE] A T2, MUBESRHE, ERAT ARV R T oK. SLI AR TR AR 1L
RN TRMEACH ATLL AT2, AT -+ ATne X FLSRAN R T4 SRR T ek i) i
E
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i, BENELERTTIR. MK 3.2 (a) Alf, Pk LIS fE 03 4E 12 A 5 H
PETHE)E, 0447 1 H 31 HAL TR, #0445 2 H 28 HEIA, TA0kiE, i
P L18 Fifeds R Rk OV Se i 7B S BI0RL S 3. 18 3.2 (b) Sl THE
FIARNE DL . HARIEEALIN (8] L3 3. 1,

03-12-15 03-12-28 04-01-31 04-02-28 03-05-08 03-05-16 03-05-22

0 LIS g

L18 0 0 0

N s
=114 20 e 116

(b
[ ws Bk B ans B en Y e

B 3.2 OB B4R T A R

Fig. 3.2 Sketch map of evolutional process from snow to fine firn
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Table 3.1 Evolutional time from snow to fine firn
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Table 4.2 The variational percentage of number concentration, average size and relative

surface area in different overtime after melting
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Fig.4.2 Seasonal changes in large particle and total particle concentrations in surface snow and
daily variability of precipitation and the prevailing wind speed versus time from September 2003

to September 2004 recorded at the Daxigou Meteorological Station.
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Fig.4.4 The evolution process of large particles in snowpack. A complete year-round
concentration data of large particles (from 30" August 2003 to 31 August 2004) are exhibited

here. P4, P, and P3 indicate three typical dust-rich layers.
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