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Fig. 1 Sketch map showing the study area and selected stations
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Tab. 1 Statistical features of the annual freezing and thawing index for 7 stations along the Qinghai—Xizang Railway

SCONI:| e NI /ME I/ME ZAEPIME bMEE

IR AR H I A 1
VRESTREL /KRR 11456 1967 496.7 1999 719.9 153.6
(‘CH) TiBE 26146 1967 1948.6 2003 2271.7 162.0
VEJEW]  3265.6 1985 17775 2003 2131.0 267.3
%% 2390.7 1997 1481.0 2003 17735 195.9
TE il 1964.1 1967 1148.0 2003 1439.6 193.8
RAYii3 11115 1967 617.9 2001 855.3 151.0
Bt 222.2 1981 20.5 2001 95.4 51.7
Ak iege  MURAR 3268.6 2003 2396.1 1967 2829.4 190.0
‘c-H) TEFE 8129 1998 469.7 1976 635.0 74.6
Ve 1126.9 1998 718.5 1976 902.6 88.2
%% 1239.9 1998 826.6 1976 998.4 86.4
bl 1486.4 1998 1000.4 1976 1215.9 116.1
2 1952.7 1998 1496.6 1997 1692.3 99.4
Rt 3718.1 1999 2869.5 1967 3245.2 209.5
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Tab. 2 Decadal variation of the freezing index for 7 stations along the Qinghai—Xizang railway

i 15 EAHES E2:35°4 HiTE7 YREiHE (G H)
(m) 60 4FfR* 70 4FEAR 80 4R 90 4R 00 AFEAR*  1971-2000 4F 1966-2004 4

FIRA®*  36°25N  94°54E  2807.6 9809  780.2 680.6 650.1 516.0 703.6 719.9
FIREE 35°13N 93°05E 46122 23704 22837  2301.1 22554  2085.3 2280.1 2271.7
VEVETH] 34°13N 92°26E  4533.1 2190.1 2081.5 2270.6 21146  1873.0 2155.6 2131.0
e 32°21'N 91°06E  4800.0 19298 1786.7  1741.7 17997  1559.1 1776.0 1773.5
e ih 31°29N  92°04E  4507.0 17087 1477.9 14492 13451 12200 1424.0 1439.6
4 30°29N  91°06E 42000 9695  860.6 855.4 845.6 723.5 853.9 855.3
Ed 29°%40N  91°08E 36489 1395  109.8 106.1 73.9 31.0 96.6 95.4

#3160 FEARIE R 1966-1970 = 1F°FH41E; 00 FEARIIELA 2001-2004 S PIAME. *k JRA IE AT AL I {E.
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Fig. 2 Variations and linear trends of the air freezing index from 1966-2004 for 7 stations
along the Qinghai-Xizang Railway
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Tab. 3 Decadal variation of the thawing index for 6 stations along the Qinghai—Xizang railway

il g5 Eaili-3 S biTz7 3 Ak e °c-H)
(m) 60 fEARx 70 4EAR 80 AFEAK 90 4EAK 00 4EAK*  1971-2000 4 1966-2004 4F
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VEVEITR* 34°13N 92°26E 45331 8635  872.1 867.8 955.2 983.0 898.4 902.6
7 32°2I'N  91°06E 48000 9503 9585 991.9 10464  1054.4 999.0 998.4
6 ity 31929N  92°04E 45070 10957 1150.1 12024 13109  1327.0 1221.1 1215.9
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Fig. 4 Variations and linear trends of the air thawing index from 1966-2004
for 7 stations along the Qinghai-Xizang Railway
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Variation Trends of the Freezing and Thawing Index
along the Qinghai—Xizang Railway for the Period 1966-2004

JIANG Fengqing, HU Ruji, LI Zhen
(Xinjiang Institute of Ecology and Geography, CAS, Urumgi 830011, China)

Abstract: Yearly freezing and thawing index for seven main stations along the
Qinghai-Xizang Railway were calculated based on daily maximum and minimum temperature
records for the period 1966-2004. Statistical characteristics and variations of the annual
freezing and thawing index for these stations were outlined. Trends in annual freezing and
thawing index for these stations were analyzed using two methods, namely a non-parametric
trend test method, i.e. the Mann-Kendall test and a simple linear regression method. The
results show that the mean annual freezing index for these stations ranges from 95 to 2300 °C,
and the mean annual thawing index ranges from 630 to 3250 °C. The mean annual freezing
index of the seven stations exhibited decreasing trends with linear tendencies ranging from
-16.6 to -59.1 °C/10a, and the mean annual thawing index of the seven stations showed
increasing trends with linear tendencies ranging from 19.83 to 45.6 °C/10a. The results of the
MK trend test show that the significant decreasing trends in the annual freezing index for
most stations except for Golmud were detected at the 0.05 significant level. The increasing
trends in the annual thawing index for four stations except Golmud and Tuotuohe were
determined by the MK method at the 0.05 significant level. Golmud was the only station
where no significant trends in both the annual freezing and thawing index were found. Results
from the simply linear regression method are similar with that from the MK test.

Key words: freezing and thawing index; global warming; trends; the Qinghai-Xizang Railway



