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EHRUE
MREEHE T ERETIEROEMEE
FHARMEENFHREZHETIBOKY. %
ZHMMS, ARREFE, XSEEE. FER
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PGPIBEMNE S MR EHA T 1 Sk FEX
R4 130 mb IR FRGRE, LEKNBRES
W, el ZNERTHRENERENKX
W, HHRLE, T2 XHEEMHRB, mMAXNKE
%, 5RSERBMNKBEREEMD. ZEEEH
HENSERTAE N, ABRNHABRERTE,

REFMIBRMRAME. BEKERISERIE#HT
FeKEMEBEENEIT, SRZLEFE EHEKERN
663. 4 mm, ZEEFLHRE N —10.4 C222,

2.2 MA5HZR

AT FEACH AR A A 48— SR AL i
B, BRAIME THMBMBRAENL. SRBREHNIER
PIEUK SR ARSI L bR vl 4, ST E %
BB HRRESNFE . ARSRAE<] mm), F
PECRE 1~2 mm) 5B E R E 2~4 mm)4
. EFSETHMKE AR EKE. BET WM
EXEEHENFLERML. BFEFAE. BERE.
Kk %. )

ERBEMERIHITT . ERMEXKAY
fpat, EREVUKBMKE/ENS BE, BAM
MFEEME, KKERMZELB D R, RS
2 e, ROILLZKEENS BRE, X5
WEHITHRS, NIKEFBKKAI W,, W,. W,

2.1

o EWERKER, MR THEEFRTHN
SAEE NS R, #E W5 AR S oK iE 2 E)k
EHRRERARFRRKE. W FHHHE,
BRTHA-AEH, HEAE, B REARBAL
BB R KT R AR
2.3 WHEEFES
MESFHEATRBM M E R 1A, 24
LR, g 2002 457 A& 2004 4 11 AWM T
28 A~ A 3L 111 A FHu 0w W3 i % HRL

3 MMERS5ITR

MBMEREN, EEHENSZY AT
B AR EREARS HBEWREMRR, IR
AT HbR¥e H 40k 4 Aad, & 1.

IR 4 Mot EHAR. KA. H4HE
EERBESSNHTITE, HKEHL TR
3.1 BENETK

B 1A H T MR E B 2002 4E 9 B & 2004 4 11
AMBESHRNBEABESREHSER. HKE
. AP EH, NXFREMAKEEHNNDY
— AN EREREIES, EREER-IMHBERZR
HAE, RGEZHMEE, &5 XITHEEARND
.

XEREHNETERMTREEEEMAMNEBE,
FHRERXERBHNEKERD, RERMK, ZRHE
RS, RMERBHEEZEATERERB KL,
2002—2003 F W BE B E K LK 100 cm,
2003—2004 SEE R 195 em, FHER LK. HEHRTE
FDEEREEBEARF. 2002 FR—IMFRH
BRE, EEXERHEM, O AVKNEHEEMNN 40
cm Ef, 2003 EKBIEE,. I AVNSEREE
180 cm 245 2) /KB AR, 2003/2004 4E JF & 6
BIREKE . 2002/2003 SR K—2, GIE K 15.3
mm, J5& N 10. 3 mm. pk4h, 780 M B O R
EREFSHEBRWRERNDFREERE, SHSHELE
#H20~30 cm, XHEBLESMEEREMESE R —F

1 BERULIBRSTRANBIERBRBONSEF
Table 1 The division of different stages in the snow to ice transformation process
£FREMWD EF WGP EEREHGY REHHH AL
11 AHRAIE3 BIE 1AMES AR SAMEIAR 10 AME 1L A$Ea
B B AR 1T <—10°C —-10C~0C >0 C —10~0 T
EREHEELRE B 3 BIR B
BKBREE RBARD, AEESERPERMKSE  LEEE#RK ERPEARE LR MK
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Fig. 1 The variations of snowpit profile depth, air temperature and precipitation at Daxigou
g P p

Meteorological Station from September 2002 to November 2004
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EFES, EEHEMEBERR; 2)NREERNYD
R AR X B R E R .

P TEERTH, BKIFHEEK, KHRES
TRERKRME 70%, KI5 B4 4 & L6t
B. HRIPBERS, HHEEIHEE, KT
BERAUFELILTER, EEXRBNKIKkEE.
XMERBRBEENERESEEERE. MNE1F
H.6 AV ERREE R X (2003 424 210 cm,
2004 44 260 cm), Z IR EERFHRB A ER, 2
2003 4E 7 H¥A B & # (120 cm), ZJEFE EF.
2004 FFHB/MEHBAE 8 A 5 5(130 cm).

BEBW, BAKEHABE/D, KBHYTE
ZREAHMCHE TR, FNGEAEEES), XBRE
REEEEEESINEERRA.

MERBSHEL, EREESTLKEZ
SEMEEKGERER, HEESKBERMX, 5
FKEBEMHX HEFERLH, MESKBHREAR,
REATREKEDT R T O EZ 6520 M.
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ZUWERERT. —F2ZP, SEREXEE—HREHR
ESHAKS AW, B/NEE—BEBAE 7. 8 Af.
3.2 HEWRLTRE
3.2.1 WEAITE

RENEENHEGHE. AT, FRE.

HESE., B2, KA RKBEGRSERAN, H
PRERSETENEER.

PERELEERERE, HESAHHNEL. B
SRAEZEANARE L WOMAME M. MiE)
HER, BEHERLTBCRSEE, FLBNE/N, EEHLA,
FEER MRS, ZHETRARE. ERKM L
BERNENT, NEH—BHK, BE¥EM, &
PrEPRNEMENE®A B, £2BREEEST
BAEAREBRRSAMNER . BEATE
SARRMBRBFHEN. iR ERKABLAYG
TFTHITHWEREM, FEREBREEIRETERE
HEMAKSE5EZGTHEAHWEEREMN. CHEHNHR
FADY, 1 SIS BREFURBEKRE
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LifE 200349 A 13 B F LIPMARE R, 2003
£10 A 31 B FHRBER, 5200441 8 31 B
B FHAET R, MR LT ESERRKE L
SEETHANFERIHENENEL:; ZFMHR L AKN
HnEgk BT ki, 2004 4 A 24 B. 7 A
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Fig. 2 Evolution of stratigraphic profiles of the observed snow pit
*k2 XFTEEREETHL
Table 2 Snow temperatures from 6 February to 6 March 2003
H#/(4E-A-H 2003-02-06 2003-02-13 2003-02-20 2003-02-27 2003-03-06
0 cm Be/C —13.0 —12.5 —15.0 —10.4 —12.4
BK/C —29.5 —28.5 —25.5 —13.8 —31.3
40 cm BR/C —12.5 —11.0 ~14.0 —14.1 —12.0
Bik/C —17.0 —16.5 —22.3 —15.4 —15.4

H 6 HXEBRF I AHI(FE 2), £F/Z 0cm & 40 cm
HEE, BREBEHET 10 °C, RS IR
BRAE, NEHRLTER, &2 TRERES.
Bk Z I 3 v R AR R 4 A S R AU A B A AR
HEXE, NERANEIREEMTEERSF_H
ZE. MNEABBHAR, ERNS %A ERS
HEBEMETER BIREA™, EFHERIFS
BAKBRNFEHREIRARN 1R, AuFIHEES
BRI 2 A, EFEREVTAFTEIAREN
AR R KRB 2 A A, NERE RN T KB
3~41H.
3.2.2 NEHAMKEN
H3HUTARSNERE&ERZLH. NPE
, EEEERMEAE RS M HAIRKT0%), &
ZHHPMELSREPKZ(65%, 60%), FEHE

MR/ GSY). FHENFLNSHBSHER, B
HEZEHRIWBRKO%, BEEELGBX). HEEXR
KBRE. KA BRSO EEFRERHA SN T
BIEE(15%), MEBEHPKRZ 02K, 750, &
EEMEY.H, NEZHEIHNBEFHEH
W, B TFREREAE, EREZERM, FUKE
RAREWTHEKR. RI3HWHT 2003—2004 FFR
BEEMNERERIBEEX -SRI EERENWTILE
AP EL, XFESEEEEE SN 90 cm
M132 cm, HePHE . BRSAPRFRASWEE
B K (2003 4E3E W /0 T 75 em, 2004 4E3% 83 cm),
T AR AE 4k 9 2 B AR X /)N (2003 4E 28 15 cm,
2004 £H 33 cm). X—HR LKA, EEHMEE
KECEEEERAFHS. RS+, MHEANSHH
By LGB 3N
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Fig.3 The proportion of components in a snow profile in different stages
3 BERYEBESBRANSAMMRS HE(cm)
Table 3 The depths of different compositions of a snow profile changing with time (cm)

H/GE-A-A) ERRE ¥E MNE o R HNE HEEER
2003-05-16 210 20 40 40 105 5
2003-06-26 120 Q S 20 90 S
2004-06-04 262 0 45 40 160 17
2004-08-05 130 2 0 0 127 1

3.3 kXRF¥EWL K. THRAFEREWERFTER. DESRER
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ZHEHWMEKFEFEZERBNBRHREWME RN, 7
BEEFNES, FREPREA A F BT R K
. 2002 FR—NZEANBRRE, SERHBT 458
2 Al EFHKAEIILE 23, B4 85
i 2003 £ 9 A 13 HZE 2004 4F 10 A KX BAFE A
KA EABER. NP EH, NEAFERENIKS
B EEIR S, KA RS 2B
&, HIE R4 B B RE .
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Fig. 4 The locations of ice slices in the observed snowpit,

from September 2003 to October 2004
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R, BERR. BEEX, EEEFHLET M
IR, E—ERE LHB T EHME. Ko
REEYER THEH, RPT THBKA. #£A
6.7 A, BREFEBEAR, ERTEENKREE
EEMHERE, HogEmE, KRTHNETIB.
SFEE, b TRKTEREEREM, ABE% K
&, MUESELHMERTELSHER KA. #A
8.9 AtE, RENFBERT EZRZINE, FE
FLEMBK A LT 2MBERE, THRKAFNOULE
CHETH. EEREHREFT REIKF BIKE
B ERLE, TERRTHENBERL,
2004 £ L Pk i R FFEEAF» 2003 47 JU 3 K & T Al
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Fig.5 The temporal variation of temperature in spring 2004
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Fig. 6 Locations of dust layers, from September 2002 to November 2004
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EFEZILEXIN P, SHERE B ENIF
&, AIABMBHITERREREREDNZEKRKLSEA
MEFEFTEZ— WMAEBLERERENHEE SN
REZFAMEFEA. £FFHAEHTL
ZREMRL, KEEKPRBE TP, EXRIE
FTF, JA B 2 i 9 KA B T8 9 5 i B DT RE T 0k
BREMER, BHEEFN LXK EH P
TRE-XTERAHWEI KN Lk EEE{IERM
KBEEHWRETTHRE-REMERN, $FE
ERVIERE IR E, Bl gk S Fl R E 2 (.
MREAH, XEFHAEHTFHEABRERTS, At
HAEANERNE, WRAEHESEFRXEEZEY
MRESEPH BB, 2003 FEiXBALEH WA
FlatiE k4 A9, 2004 K 6 A1, HEZR@M
Kk, EFEHABRME Rt R -8 A 7.8 A
#r, SHBRER, AR
3.4.2 HALREALWE AR

B 64HT 20024 9 AF 2004 4E 11 A WIS
WEZELR. NhES, SHEEFHEBKNEY
TALFE. £XFEREWISHEEMEMBRE LA
BE, BFEIM, MESIB KNG LZE WAEN
BB, HERMTHE—FEPBLETHERIZ
Weti, MABLKESB TS, BAEHEHER
B, WHEEBEHEEK. KEEIPIFLEHET
BEXBETERE.

RN EARMBRE A, WRIKHE.
FEk. REHW. kJiliEsh,. KIEHEAEEHS
EN%, EARNBEASERERZTEMERR
B, £F2eH, BIFEMEAXNEE, ER54AE

THHEEFEESEASMNEN RKIINEZS.
FEgIY, FuEHENEREES.: DXKKKF
MRS, EREEFEFLENYFERRE; 2)KBEMN
k. RERTHN, SBEERMSLETHNE
FERE HERFEWKERK, FMUERTEL
EHRBZITH, FadlmT THRISLZHRE.
ESERENEN, BRESEREATBFLENS
h, 2002 EZBMEBIBE. KFEHEHIW, SED
REWMBHEENTIERE
3.4.3 HHEMEEIR

2002 EFR—NMFAMEERE, SEKIBEN
Bh, BHEALHR 30~40 cm. ZELTFRENEY
e, XAMRSHENRTRMETREFMNNLS.

mE 6 fia, 20024 9 AP AN, EEHREA
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A RE R 2002 4EEK 2001 EMENSHELHMER
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RiK#IEE7E 10 AREBR—1TFMISHE W, , i
AXZREWE, BIMSELATRENGBERS
T, W, 5 W, E. 2003464 At, XEFSAW,
EEETECHEMNEREK. s ARESEFHEK
B, FEANSLAE W, 5THRBAZE W, &N
rE—iE, HEZEHTH, 8 Ah4A 2003 EFMEFE
L2 W AHEER. S HPaE,. EEPHISLER
EFEE3IFK, W, W, W, bt WSS AE
FEVEVR %, R BIF] 2002 4F 9 A 14 HEt W R¥ AL
B, AEX 3IANEAEESZPHNBERHENK A
AT, B 2003 4 10 A B 2004 4F 4 A X Biat
|, X3 M5BT EE. 2004 FLXEFFHE
HABRERKS, 4.5 ANNESEZPRER W,
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3.4.4 BHEEFEHER

HERET, BELEZNESLSEHEHE
. 23BFZNRAEME, £EFEEFLE—K
S ETHRMOBAEHEERM, FUBSERLBRFET X
HBHERE -1, BI—1TBhhERE-ITEER.
XHMEL T, TURABREXN TR ZKE#HTT
R 4E.

MAEHWBILERREL, 2002 £FFE2RE
Hih, SABEENEESHAEH BRI, ERa
EEPRRELE—KEBH W, 2003, 2004 4E¥5
EBEEEMETAE, XHERLRFTRG
SRS R W, 5 W, 5. 454 2002—2004 sEH 5
HERH, TUMNLHMNSREERETHE. &
2004 4E 11 Ayyet, ERPHEF L ATBTHE W,
Wass Woo Wos), B W, 978 6t 8] R 2002 4
2% 2001 4E, LT AR L ERER N 3~4a. 7
sb, EETRE T ED, BIARBNSEERR
41~47 MA@GB.5~4 ), XEHMABRECENSE
REAYES. HEATUHE 1 SKIHERX LN
ERFEMRI 3I~4 a

MEEMSTREY, BHBENOERMEER
ZHERENER, KPSBOEmER, BHEZEG6
~8AIR—FHEEEMBBINE, HEZE
FHSBE—ERELERBREEHMAOBRE. N
KBRS R 1959 FFUKRMSETHAF, 2002 4F
WEZEHSEEG.8 CTHIHIE 45 a KM BEFE,
2003 4E5 200 FMEZFHKB (IR 4.4 C
M50 O BFEFRKEMME. FUESKBEREH
SE4y (N 2002 4E), BSHEHNB BN HLZ IR
ATk,

R B EN BE RS EEN T RAE
—EMRE. HFRBREKB-BSAEEAEX, ¥
SEEFTEBEAAEMN Y, X—ENNBREFT
HE— 2 B WL B 5T

4 KBRS

HEERIZEHE 1 Sk Rk EBRH. BRK
B RN EEBRRTHEAMEER, —ERKNERE
B, RERMBERRL. A TXRITHEREESF

R, BB BREEFFERER TRITFE
PHRAK, KBTS THREHRE, FHREN
K, AU KEFLKR.

AWMBRP, ELUNER T HREARNE N TL
BRI EFE OB KEFRE. Ll 2004 4£54
Bl EBRIGE W.EASRE. NE 2R K&
REFFE(E6), 2004 4E 6 A 4 HAt, W, F#H
HHNERBFEHN27.0cm, 6 A 25H.7 73 28H. 8
A 31 H4% % 24.0 cm,, 16.0 cm, 12.0 cm. # A
#HIAHRE W, THRMUHNEEERELE7T.Om &
4, DEANAESREIZY W, THOHNEH/BLT
20. 0 cm, 403X FB 40 M OB F 1R AT BB 48 K 7B 7 5%
FRBEK. HTRAKER—NEZEREEER
B R, BRABE. KA M ERBAKAE %
HEEE. FRRNERAFTH PR

EZRTHEREMNEKRET — R0
BFEERM, BRESEERKINK, EERESIH
%, WIRRKRATE 40~50 a (yETH.

5 4hig

ET 28 AMEEURER, 1 SKINBRRKX
(BRABOmAHEREETERAR KT BHITT
LR, BHUTSEE:

(1) EREENLSE 2SR AP
FER, MEESSBRERMEX, SEKEBEME
*x. ERBKEE - BUIMES A6 A, &/
BEE—-gHERET. 8 H.

() KA RMKBBAEZLEHTY. FFHIH
B, EREBBERZER KA, BITEZHEMH
¥, KEESEXKRER. DIEFEIEY K LI
Bk RKEgmE, REETHHKTHENER
£, XHRE-EFEILF.

) BEHARRBTHEAIBRFTHFLR,
HEESHEEZRHTHASHEARKR, XFZREN
Wz, BEZHEFIYE/ND. FHFEHHFAN SHNEM
B, EZESHPBKR, EEESD. HEBEROKE
BE . KEF.BEBRHSERSHEHMSH LA
B, REFEHMMKZ, AR/ EFEEHM
+ampl, HRMERAAEAESE LTMHS. AN
Eep, TR E R B,

) BEREEPHIEFNIRERO, X
SBHEHERE. E—BEHR, —FPEAXRF
— A EARES. EREFTRBES, SAEE
ERPHETASRESBITAE.
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Observation and Study of the Snow to Ice Transformation in the Accumulation
Zone of Glacier No. 1 at the Headwaters of Uriimqi River
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LI Zhong-qin,

YOU Xiao-ni, LI Chuan-jin

(Tianshan Glaciological Station, Key Laboratory of Ice Core and Cold Regions Environment ,
CAREERI, CAS, Lanzhou Gansu 730000, China)

Abstract: Physical process of snow to ice transfor-
mation is one of important research objects in Glac-
iology. However, most previous studies on the
Glacier No. 1 focused mainly on properties of snow
profiles, rather than the process, because of lack
of long-term field observation. The currently
launched PGPl (the Program for Glacier Process
Investigation) provides a unique opportunity to ob-
serve this evolution process and to trace every
change in snow-firn pack at PGPI observation and
experimental site on the Glacier No. 1, which in
turn made a great contribute to PGPL

During PGPl field campaigns from 2002
through to 2004, about 110 snow/firn stratigraphy
profiles (in weekly interval) were obtained at PGPI

site (4 130 m a. s. l. , in the percolation zone), on

which various physical measurements and observa-
tions have been made simultaneously, as a result,
the evolution process can be analyzed in detail.
Particular effort was contributed to those visible
layers on snow-firn stratigraphy, such as different
sized firn, dust layers, ice slices, etc. , by tracing
their evolution processes, The results have reveled
enormous details of these processes over the two-
year period. It is found that percolation of meltwa-
ter has a definitive impact on the transformation
process. Ice formation process in a year can be di-
vided into four periods depending on features of the
process: winter steady period, spring fluctuation
periods, summer intense period and autumn fluctu-
ation period. Different periods have been discussed

respectively in this paper.
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