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796
80 cm (Caragana jubata) (Salix gila-
shanica) (Polygonum viviparum)
(Carex atrata) (Stipa)
2
2.1
1 2700 m
2 570 m
(100°17"E 38°24'N) 2.85 km® 4.25 NE( ) 23°(C 1)
km 1 42 2 600 ~ 3 800 m 1152 /hm’ 96 a 0.55 10.6 m
-0.6~2.0C 1 052 mm 15.3 cm
1893 h 110.28 kW/m* (Potentilla glabra) 4%
60%!10-11 (Carex lanceolata) (Polygonum vivi-
[12-13] parum) (Pedicularis muscicola)
37% 8.44 cm 30%
76 cm 0.63 g/cm’
1.00 g/em®
SW( )
10° 72% ( Stipa grandis)
2 600 ~ 3 300 m (Potentilla chinensis) (Agropyron
3300~ cristatum) (Iris ensata) (Stellera chamaeja-
3 800 m sme) 80 cm
1.10 g/cm’
2600 ~ 3 300 m 1.00 g/cm’
(Potentilla fruticasa) [14-15]
£1 HIERSKUMFELEI
Table 1 Basic information of meteorological observation fields of forestland and grassland
(m) ) «C ) (cm)
2750 23 NE 0.55 211
2570 10 SW (0.72) 154
2.2 2 10 min
2 1 10 min
(HydraProbe =30 ~
55 +0.1 23
(%) =+0.03) 2014 6 1 —2015 5 31
(Campbell CR3000)
10 20 40 60 80cm 2014 6 1 —2015 5
31 0:00 2014 6 1
(HOBO) loggerNet —2015 5 31 1
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Fig. 1 Daily changes of soil temperatures of forestland and grassland
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Fig. 2 Yearly changes of soil temperatures of forestland and grassland
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Table 2 Freezing and thawing time of different soil layers of
forestland and grassland
3.2
3.21 (cm) (- - - -) (d)
10 2014-11-07 2015-04-23 167
( 3) 20 2014-11-15  2015-04-27 163
10 20 40 2014-11-18  2015-05-13 176
cm cm 60 2014-12-04  2015-05-17 164
80 2014-12-05 2015-05-22 179
10 2014-11-09  2015-03-26 137
20 2014-11-14 2015-03-30 136
10 cm>20 cm>40 cm>60 cm>80 cm
40 2014-11-20 2015-04-07 138
10 cm>40 cm>20 cm>60 cm>80 cm 60 2014-11-26  2015-04-07 137
80 2014-11-30 2015-04-29 150
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Fig. 3 Daily changes of soil moistures of forestland and grassland
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Fig. 4 Yearly changes of soil temperatures of forestland and grassland
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Fig. 5 Coupling relationship between temperatures and moistures in different soil depths of forestland (left) and grassland(right)
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Spatio-temporal Change Characteristics of Soil Temperatures and
Moistures in Forest and Grass Complex Basin in Qilian Mountains

ZHAO Weijun'?, LIU Xiande'?, JIN Ming'?, JING Wenmao'?*, WANG Shunli'?,
REN Xiaofeng'?, MA Jian"?, WU Xiurong'?

(1 Academy of Water Resources Conservation Forests in Qilian Mountains of Gansu Province, Zhangye, Gansu 734000, China;
2 Key Laboratory of Hydrology and Water Resources of Forest Ecology and Frozen Soil of Gansu Province, Zhangye, Gansu
734000, China)

Abstract: The data of soil temperatures and moistures in 10 minute interval in the meteorological observation field under
Picea crassifolia forestland and grassland in the Pailugou basin of the Qilian Mountain Forest Ecological Station were analyzed
with the methods of comparative analysis and linear trend. Results showed that daily soil temperatures showed sinusoidal changes
in 10 cm and 20 cm soil depths and linear changes in 40 cm, 60 cm and 80 cm soil depths. Soil temperature reached the highest at
the end of July and then began to decline both for forestland and grassland, reached the lowest in early February for forestland
and in late December for grassland. Freeze-up period of forestland is longer than that of grassland. Solar radiation did not
influence the daily change of soil moisture in forestland and grassland. Dynamic changes of soil moistures were coincident and all
showed sinusoidal changes in different soil depths under forestland. Soil moisture was low and changed little during the freeze-up
period but changed obviously in other time. In forestland, soil temperatures and moistures were kept in a relatively stable range
and with the same change trend in different soil depths except in 40 cm soil depth. In grassland, soil temperature and moisture
changed inversely before soil freeze-up and after soil thaw. During the freezing period, topsoil temperature and moisture were
also kept in a relatively stable range, with obvious change in temperature but unobvious change in moisture, while soil
temperatures and moistures changed consistently in other soil depths.

Key words: Forest and grass complex basin; Soil temperature and moisture; Spatial-temporal change; Qilian Mountains
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