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1
Fig.1 Weather stations in Heihe River Basin and neighborhood
1
Table 1 Miss dates and interpolation

1967 12 1 1968 1 31 0.85(1 )

1968 12 1 1969 1 31 0.89(12 )
0.73(1 )

1967 2 1 4 1 8 ;;Ei ;

1967 10 1 12 31 '

1968 1 1 4 1 0.80(4 )
0.82(10 )

1968 10 1 1969 1 1 0.80(11 )
0.73(12 )
0.80(10 )

1959 10 25 11 30 0.68(11 )

(P <0.01)
7 1 6 ( )o<
30 1 1
12 31 0 ( )
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2

Fig.2 Freezing /thawing index and temperature time series with long-term mean indicated

2

Table 2 Correlation coefficients between freezing/thawing index and time

FI, T, Fl, 11, FI, TI, Fl, 11,
~0.74 -0.72
r -0.65 0.63 -0.39 0.40 0.42 0.34
0.73 0.61
-135.9 -0.44
slope -56.0 47.8 -35.4 0.23 0.09 0.20
185.3 0.42
24.48 22.57
F-tests 40.75 36.37 9.86 10. 46 11.73 6.57
36.68 16.72
0.53 0.50
Adj_R? 0.41 0.38 0.14 0.14 0.16 0.10
0.51 0.35

CFI, TI, FI, TI,  slope( ) C * d/10a; r F-ests P <0.05
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3

Table 3 Statistical features of the freezing-thawing index in Heihe River Basin

FI, Ti,

FI, TI

¢ I, /FI, TI,/FI,
/m [(°C + d) [(°C + d) [(C + d) /(°C + d) -
A 941 900 4177 861 5278 4.8 6.3
B: 966 1015 4120 861 5149 4.3 6.1
C: 1177 724 3 806 761 4766 5.4 6.6
D: 1270 673 3976 721 5 005 6.0 7.0
E: 1332 693 3534 701 4613 5.2 6.7
F: 1477 738 3 489 841 4 411 4.9 5.5
1: 1 455 681 3613 — — 5.5 —
G: 1483 750 3 437 682 41715 4.7 7.4
H: 1591 961 3514 888 4502 3.7 5.2
I: 1765 803 3219 765 4220 4.1 5.9
2: 2272 968 2 409 — — 2.5 —
3: 2311 1 083 2347 — — 2.2 —
J: 2787 1369 1741 1212 2 811 1.3 2.3
K: 3320 2110 1028 1622 1956 0.5 1.2
L: 3367 2135 1175 1 702 2087 0.6 1.2
— 1 040 3039 968 4126 3.7 5.1
1971—2000 30 30
o 185.3 °C + d/10a
1954—2006
. 1976 !
47.8 0C
°C »d/10a U
Frauenfeld 7 o
2
2 o
F R’ -0.99 0.99
F 99% .
F ( P -1.301 C * d/km
) o -1.334 C *d/m o
1969—1978 2.2
2 F
1976 )
1975
1954—1975
1976—2006 2 . 2 o
F 2
P<0.01( 3), 0 C
1969—1978
1977 1954—1976
1977—2006 2 o
1954—1975 2.2.1

135.9 C » d/10a 1976—2006
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R 0.8 o
2.2.2
( 3
TA TS . R’ 0.97
113.01 °C + d/C (P<0.01) .
80.03 °C *+d/C. ( 3),
250.97
°C - d/C 259.71
°C - d/C .

3

Fig.3 Linear relationships between manual air average temperature and freezing-thawing index

2.2.3 10 73°C/(C = d)

x107°C/(C + d)

T=-228x107FI, +2.29 x107°TI, -1.06 (5) (
T=-2.00x10"FI, +3.13x10 T, -5.53 (6)

-2.28 x

2.29 x107°C/(C « d)

~2.09
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Spatial Variability of Freezing—thawing Index over the Heihe River Basin

Cao Bin' Zhang Tingjun' Peng Xiaoqing' Zheng Lei'
Mu Cuicui' Wang Qingfeng’
(1. College of Earth and Environmental Sciences Lanzhou University Lanzhou 730000 China;

2. Cold and Arid Regions Environmental and Engineering Research Institute Chinese
Academy of Sciences Lanzhou 730000 China)

Abstract: Air and ground freezing-thawing index for stations in the Heihe River Basin were calculated based
on daily mean temperature and its variation characteristics and time series were analyzed. The results showed that
the freeing index over the Heihe River Basin were influenced by elevation and latitude while the thawing index
mainly influenced by elevation; air freezing-thawing index and surface freezing-thawing index ranges were 673 ~
2135°C +d 1028~4177°C »d 682~1702°C +d 1956 ~5278 C *d respectively; freezing index exhihi—
ted decreasing trend and the slopes of air freezing index ( 19512007) and surface freezing index ( 1954-2005)
were —56.0 C *d /10a and -35.4 °C * d /10a; thawing index increased and the liner tendency of air thawing
index was 47.8 °C * d/10a during 19512008; surface thawing index decreased during 19544975 with a rate of
-135.9 °C + d /10a and increased during 19762006 with a rate of 185.3 C * d /10a. Freezing index was influ—
enced by both elevation and latitude while thawing index was mainly controlled by elevation in the Heihe River Ba—
sin. We also found that there was a strong liner relationship between mean annual air temperature and freezing-tha—
wing index.

Key words: Freezing-thawing index; Frozen ground; Heihe River Basin; Climate change.



