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Table 1 Mass baance record of the Gacier No. 1
/'m | km? | km? /10°m? /10*m® /10* m® /mm
1958/ 1959 4005 1.17 0.78 63.9 47.0 +16.9 +87 [4]
1959/ 1960 4060 0.86 1.09 49.6 86.2 -36.6 - 188
1960/ 1961 4060 0.91 1.04 53.9 60.3 -6.4 -33
1961/ 1962 4075 0.86 1.09 51.6 84.2 -32.6 - 167
1962/ 1963 3971 1.35 0.60 85.2 39.5 +45.7 +234 [5]
1963/ 1964 4055 0.93 1.02 55.9 55.5 +0.4 +2
1964/ 1965 3948 1.53 0.42 9.8 26.8 +73.0 +374
1965/ 1966 4110 0.71 1.24 34.6 107.5 -72.9 - 374
1966/ 1967 4063 0.89 1.06 58.4 72.0 -13.6 -70
1967/ 1968 4121 0.68 1.27 38.0 127.0 -89.0 - 456
1968/ 1969 4008 1.15 0.80 77.4 48.6 +28.8 +148
1969/ 1970 4106 0.73 1.22 41.0 102.0 - 61.0 - 313
1970/ 1971 4015 11 0.84 71.1 51.2 +19.9 +102
1971/ 1972 3981 1.31 0.64 9.1 39.0 +51.1 +262
1972/ 1973 4146 0.60 1.35 27.0 165.0 - 138.0 - 708
1973/ 1974 4075 0.84 111 55.7 80.0 -24.3 - 125
1974/ 1975 3982 1.27 0.60 89.8 36.0 +53.8 +288 [6]
1975/ 1976 4066 0.85 1.02 48.4 43.0 +5.4 +29
1976/ 1977 4001 1.20 0.67 70.4 37.0 +33.4 +180
1977/ 1978 4155 0.52 1.35 28.1 48.4 -20.3 - 110
1978/ 1979 4120 0.61 1.26 31.2 46.7 -15.5 -84
1979/ 1980 4038 0.88 0.9 20.7 82.4 - 6L.7 - 335
1980/ 1981 4122 0.54 1.30 15.2 135.1 -119.9 - 652
1981/ 1982 4025 0.88 0.9 62.1 70.3 -8.2 - 45
1982/ 1983 4005 1.04 0.80 65.2 46.8 +18.4 +100
1983/ 1984 4007 1.07 0.77 30.8 46.0 -15.2 -83 [7]
1984/ 1985 4097 0.56 1.28 19.6 132.2 -112.6 - 611
1985/ 1986 4130 0.50 1.34 1.3 134.3 - 133.0 - 723
1986/ 1987 4025 0.91 0.93 36.5 68.8 -32.3 - 176 [7]
1987/ 1988 4080 0.66 1.18 10.8 129.2 - 118.4 - 644 [7]
1988/ 1989 3980 1.29 0.55 50.8 40.8 +19.0 +103 [7]
1989/ 1990 3959 1.30 0.54 54.0 4.5 +9.5 +52 [7]
1990/ 1991 4130 0.57 1.27 5.5 135.4 -129.9 - 706
1991/ 1992 3975 1.26 0.58 49.7 45.5 +4.2 +23 [7]
1992/ 1993 3980 1.27 0.57 46.1 51.5 -5.4 -29 (71
1993/ 1994 4058 0.74 1.10 25.7 95.2 - 69.5 - 378
1994/ 1995 4035 0.92 0.92 19.1 61.1 -42.0 - 228
1995/ 1996 3986 1.23 0.61 24.6 16.8 +7.8 +42 [7]
1996/ 1997 4160 0.426 1.316 10.1 158.7 - 148.6 - 853 (8]
1997/ 1998 4.0% 0.570 1.172 9.9 147.5 - 137.6 - 790
1998/ 1999 4122 0.539 1.203 8.2 145.9 - 137.7 - 791 [7]
1999/ 2000 4063 0.867 0.875 17.2 74.6 - 57.4 - 330
5 1973 1994 3 (1973/1974 1994/ 1995
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Table 2 Reocord of retreat gpeed at the terminus of the QGacier No. 1
/(ma b /m

1962-09 —1973-08 -5.% - 65.60 [9]
1973-09 —1980-08 -3.28 - 88.59 [7]
1980-09 —1981-08 -4.83 - 93.42

1981-09 —1982-08 -2.06 - 95.48

1982-09 —1983-08 -2.94 - 98.42

1983-09 —1984-08 -3.39 - 101.81 [7
1984-09 —1985-08 -3.35 - 105.16

198509 —1986-08 - 3.58 - 108.74

1986-09 —1987-08 -3.68 - 112.42 [7]
1987-09 —1988-08 -3.80 - 116.22 [7]
1988-09 —1989-08 -5.13 -121.35

1989-09 —1990-08 - 3.57 - 124.92

1990-09 —1991-08 - 6.51 - 131.43

1991-09 —1992-08 -3.44 - 134.87

1992-09 —1993-08 -3.84 -138.71

1993-09 —1994-08 -4.85 -5.80 -6.75 - 144.51

199409 —1995-08 -3.95 -5.06 -6.17 - 149.57 [7]
199509 —1996-08 -3.40 - 4.00 - 4.60 - 153.57

1996-09 —1997-08 -3.65 -4.23 - 4.80 - 157.80

1997-09 —1998-08 -3.47 -3.97 - 4.47 - 161.77

1998-09 —1999-08 -3.41 -4.13 -4.85 - 165.90

1999-09 —2000-08 -3.40 -5.16 -6.92 - 171.06

-3.73 -4.17 - 5.51 - 4.07 —
11993 1 2 ,
31
Table 3 Variation in area of the Gacier No. 1
I km? | km? I % | km? | km? ! %
1962-08 1.950 0.000 0.0 [9] 1986-08 1.840 0.110 5.6 [10]
1964-09 1.941 0.009 0.5 D 1992-08 1.833 0.117 6.0 9
1973-08 1.870 0.080 4.1 2 1994-08 1.742 0.208 10.7 9
1980-08 1.840 0.110 5.6 3 2000-08 1.733 0.217 1.1 o
(1) 4 72) 3 5 ; 6)
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Table 4 Average flow gpeed changng with time of the Qacier No. 1

1959 —1962 1973 1980 —1990 1991 —2000
/m /(ma?d /m /(ma b /m /(ma?d /'m /(ma b
3800(6) 7.09 3800(2) 4.39 3797(6) 3.83 3803(4) 3.87
3870(3) 7.13 3870(2) 10.92 3867(3) 5.26 3860(2) 5.04
3990(4) 11.41 3990(3) 11.63 3991(5) 6.55 3986(5) 5.92
4 055(4) 22.15 4050(2) 11.12 4 061(5) 5.45 4 056(5) 3.96
11.95 9.52 5.27 4.70
1) i 2)
60 1 (13 171 go
- , 2 10a(1959 —1970
- : 1971 —1980 ) 0.2 0.4
[:U-] . m , 1
’ ’ y 80
(2 ) ( 1 4).60—70 ,
, ( 4€0 50cm ,
[18]
: 80 (
4 ) ,
42 a
( 5,9 3 ’ ’
10 a(1959 —1970 1971 —1980 1981 —1990 1 ’
) 0.5 0.6 0.6 1.0 0.6 0.8 ’ L
: 68.2 93.9 ( ’
mm 61.5 79.1 mm. , )
: L 80 ,
42 a ( 1 '
4) . , 5
: 5.1

5
Table 5 Air temrperature and precipitation a the headwaters of the [Fimgi River changng with time

/ /mm
5 8 12 2 5 8 12 2
1959 —970 2.8 -14.9 -5.2 343.3 2.3 436.9
1971 —1980 2.9 -15.1 -5.3 323.0 3.1 424.4
1981 —1990 2.9 -14.7 -5.4 317.6 3.3 419.3

1991 —2000 3.4 -14.1 -4.6 411.5 3.5 498.4




258

26

.42a 1
7 976.0 mm. ,
, 21 a 42 a
(+374.0 mm) .

, 20 30a

5.2
[19]

456 a 5562 67a

2 3a 100 a
150a 302 a
, 62 67 a, 1955 —2000
45 a. 1650 —710

) 20 a

10 a
1 20 30a.
5.3
[0 3 F. Nye ,
1959 —981 1 ,
1 338 m, 4.0 m-
a’ , 80 a . ,
1 30 40a.
[21]
1980
0.304 knf. 1 1980
0. 107 knf. 1

knt

0. 197
2030

. 21
, (2] HadCOM2Gsal
2030
,2030

2070 2100 3

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

( References) :

Yang Daging, Jiang Tong, Zhang Yinsheng, e a. Andyssand cor-
rection of errors in precipitation measurement a the heat of [Fimg
River , Tianshan [J]. Journd of Qaciology and Geocryology , 1988,
10(4) : 384- 399. [ .
[J]. , 1988, 10
(4) : 384- 399.]
Wang Dehi , Zhang Peiyuan. On the valey dimate of [Fimgi River
in the Tianshan Mountains [J]. Journd of Qaciology and Geocryolo-
ay, 1985, 7(3) : 239- 248. | , )
[J1. , 1985, 7(3) : 239- 248. ]
Chen Jianming, Liu Cheoha , Jin Mingxie. Application of the repest-
ed aerid photogrammetry to nonitoring gacier variation in the drainage
area of the [fimgj River [J]. Journd of Qaciology and Geocryology |
1996, 18(4) : 331- 336. [ / s
[J].
, 1996, 18(4) : 331- 336. ]
Xie Zichu, Ge Quangnven. Sudy of accumulation, ablation and mass
baance of Qacier No. 1 a the headwater of [fimgj River , Tianshan
[A]. Sudiesdf Qaciology and Hydrology onthe [Fimgi River , Tian-
shan [C]. Bejing: Sience Press, 1965. 14- 24. [ ,
. 1
[A]. [C].
, 1965. 14- 24.]
Zhang Jinhua. Mass balance sudieson the No. 1 Gacier of [fimgj
River , Tianshan [J]. Journd of Qaciology and Geocryology , 1981,
3(2) : 32- 40. [ ) 1
[J9]. , 1981, 3(2) : 32- 40.]
Zhang Jinhua, Wang Xiaojun, Li Jun. Sudy o the relationship be-
tween Mass badance change o Qacier No. 1 a the headweter of
[fimgj River , Tianshan and climete [J]. Journd of Qaciology and
Gaocryology , 1984, 6(4) : 25- 36. |
1
[J1. ,1984,6(4) : 25- 36.]
Tianshan Qaciologca Jation. Annud Report of Tianshan Qaciolog-
cd Sdion,Vol. 1 - 16[ R]. Lazhou Inditute of Qaciology and
Gaocryology , CAS, 1980 - 2002. [
,1-16 [R]. :
, 1980 - 2002. ]
Jiao Kegn, Wang Churzu, Han Tianding. A grong negdive mass
balance recently gopeared in the Qacier No. 1 at the headwetersdf the
IPimgi River [J]. Journd of Qaciology and Geocryology , 2000, 22
(1) : 62- 64. [ , , )
1 [J31.
(1) : 62- 64.]
Wang Wenying, Liu Jinghuang, Luo Xiangrui , & al. An retreat in
the Gadier No. 1 a the headwatersof the Tfimgj River , Tianshan, a
the 1962 - 1973 year and ocontras survey o the movement [A].
Menvoirsd Lanzhou Inditute of Qaciology , Gaocryology and Desert
Research, No.1 [C]. Bejing: Sience Press, 1976. 32- 35. [
. 1962 - 1973 1
[A].
, 1 [C].

, 2000, 22

, 1976. 32
-35.]

You Genxiang. Map of Qacier No. 1 and Qacier No. 2 a the Surce
o the TPimgi River , Tianshan Mountains [M]. Xi’ an: Xi’ an Carto-



42 a

1 259

[11]

[12]

[13]

[14]

[15]

[16]

grgphic Publishing House, 1988. [ . 1
2 [M]. ,1988. ]

Xie Zichu, Huang Maohuan. An ewlution of the sow - firn layer
and ice formetion in the Gacier No. 1 a the headwatersof the [
River , Tianshan [A]. Sudies o Qaciology and Hydrology on the
Pfimgj River , Tianshan [C]. Beijing: Science Press, 1965. 1- 14.
[ . . 1 —

[A].
[C]. ,1965. 1- 14.]

Wang Xieojun, Wang Zhongiang, Xie Zichu. Change trend of re-
cent climetic on the Tianshan regons from the change of the pas 28
yearsof the dacier No. 1 & the [fimq River Headwater , Tianshan
[J]. Chinex Sience Bulletin, 1988, 9: 693 - 696. [ ,

) . 1
[J3]. ,1988,9: 693 -
696. ]

Shi Ydeng, Shen Yongoing, Hu Ruji. Préiminary sudy on sgnd ,
inpact and foreground of climetic shift from warm - dry to warnrhu-
mid in North weg China [J]. Journd of Qaciology and Gsocryology ,
2002, 24(3) : 219- 226. [ , , .
[J].

, 2002, 24(3) : 219- 226. ]

Qo Ni , ZhangJie, Liang Yun. Qimete change indicated by the re-
cent change of inland lakes in Northwes China [J]. Journd of
Qaciology and Geocryology , 2003, 25(2) : 211 - 214. | ,
[3]1. ,2003 ,25(2) :211 - 214.]

Li Yuan, Tan Yuan, Jiang Fenging, & al. Sudy on hydrologcd
features of the Kaidu River and the Bogen Lake in the Second Half of
20th Century[J]. Journd of Qaciology and Geocryology , 2003, 25
(2): 215- 218.[ , , , .20

[J]. ,2003 ,25(2) :215 -
218.]

S Hongeheo , Wei Wenghou , Han Aing. Change in the air tenmperar
ture and evaporation in Xinjiang during recent 50 years [J]. Journd
o Qaciology and Gaocryology , 2003, 25(2) @ 174 - 178. [ ,

[17]

[18]

[19]

[20]

[21]

[22]

, . 50 a [3].
,2003 ,25(2) :174 - 178. ]

Zhang Quowe , Wu Qfen, Wang Zhijie. The dgnd of dimetic shift
in northwest China deduced form river runoff change in Xinjiang regon
[J]1. Journd of Qaciology and Geocryology ,2003, 25(2) : 183 -
187. [ , ) .
[31. ,2003,25(2) :183 -
187. ]

Li Znonggin, Han Tianding, Jing Zherfan, e al. A summary of 40~
year observed variaion facts of climete and Qacier No. 1 a headwer
tersof Ifimgi River , Tianshan, China [J]. Journd of Gadiology and
Geocryology , 2003, 25(2) @ 117 - 123. [ ) )

, . 1 40 a

[J1. , 2003, 25(2) : 117 - 123. ]

Kang Xingcheng. A preliminary anadyss on the dimetic changes in
the drainage area of  [Pimgji River from tree ring [J]. Journd of
Qaciology and Geocryology , 1985, 7(2) @ 133- 140. [ .

[J1. ,
1985, 7(2) : 133- 140.]

Wang Wertti , Liu Zongkiang. Andlyssadf the frequency regponse be
haviour of the Qadier No. 1 a the [fimgj River Headwater , Tianshan
[3]. Journd of Qaciology and Geocryology , 1984, 6(4) : 13- 24.
[ , . 1

[J1. , 1984, 6(4) : 13- 24. ]

Ceo Meisheng, Meier M F. Cdculation of dacid longtudind sec-
tions under gable conditions—Qacier No. 1 @ the headwater of the
Pfimg River , Tianshan Mt. asan exanple [J]. Journd of Gaciolo-
gy and Geocryology , 1987, 9(2) : 131 - 138. [ , M
F. e 1

[J1. ,1987,9(2) : 131- 138. |

Sh Ydeng, Liu Shiyin. The cacuation of Chinee gacier s re-
gonse to the gobe dlimetic warming in the 21th century [J]. Chinese
Science Bulletin, 2000, 45(4) : 434 - 438. [ ,

21 [31.
45(4) : 434- 438. ]

, 2000,



260

26

Variation of the Gacier No.1 at the Headwaters o the [Fiimgi River
in the Tianshan Mountains during the Pas 42 Years
and Its Trend Prediction

JIAO Ke-qgin,

JING Zhefan, HAN Tianrding,
YANG Hui-an,

YE Bai- sheng,
Ll Zhong-gin

(Cdd and Arid Regions Environmental and Enginearing Research Ingtitute, Chinese Academy o Sdences, Larzhou Gansu 730000, China)

Abdract: The Qacier No. 1 a the headwaters of the
[fmgi Rive in the Tianshan Mountains (theredfter called
Qacier No. 1) origindly was a valey gacier with two
cirques. Owing to dacia retreat caused by goba warmr
ing, the eag branch of the dacier sgparated from the west
branch in 1993. The length and area of the gacier de-
creased from the 2. 2 km and 1. 950 knf in 1964 to 2.0
km and 1. 733 kn in 2000 , regectively.

The Qacier No. 1 has remarkably changed during
the pagt 42 years, which can be seen from the following
factors: mass balance of - 7 976. 0 nm, terminus retreat
of 171.1 m, area decreae of 11. 1 %, mean thickness of
8. 86 m and flow geed decrease of 39. 3 %. In addition,
owing to the upward shift of ice formation zones, cold per-
oolation-recrydallization zone disgppeared. These reflect
the generd trend of climete change during the pag 42
years. The observation for 42 years shows tha for those
daciers, through which climate change can be reflected ,
the observation should be greatly highlighted.

Based on the variation trend of dacia mass baance,
it is predicted that the Qacier No. 1 would not make up
the great mass deficits (- 7 976.0 mm) and get surplus-
es unless it keegps continuous accumulation for 21 years
with the extent of the bigges postive balance during the
pag 42 years ( +374.0 mm). The previous researches
show that the above condition hardly appears. Thus, it is
oonjectured that the retreating trend of the dacier will
continuoudy ¢ on for quite a long time, a leas before
the 2030s it is inpossble to appear an gpparent dacier
advance.

Based on the periodic characterigics of oold-warm
and dry-wet circlesin climate change as derived from tree
ring data, it is presumed that it is now in the third warm
period snce the Little Ice Age. Fom 1955 up to now,
the period lags 45 years. If the warm period recurswith a
periodicity of 62 67 years, it will lag about 20 years
from now on. Thus, it is exected that the dacier will

keep retreating for nore scores of years.

Key words: variation of the Qacier No. 1; trend prediction;; T}Umi River ; Tianshan Mountains



