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Water Consumption of Three Dominant Tree Species at Qingshuihe Watershed
of Chongli District in Zhangjiakou

LI Jie' ,REN Qi-wen*" ,SUN Jie-xiao'
(1. Hebei Provincial Academy of Water Resources ,Shijiazhuang, Hebei 050051,China;
2. Hebei Academy of Forestry Science ,Shijiazhuang , Hebei 050061 ,China)

Abstract: Based on tissue heat balance theory, thermal dissipation sap flow velocity probes (TDPs) were
used to measure sap flow velocity of Pinus tabuliformis, Larix principis-rupprechtii and Betula
platyphylla at Qingshuihe watershed of Chongli district in Zhangjiakou,from April,2016 to April,2017.
And the environmental factors such as air temperature,relative humidity,net radiation, total radiation, wind
speed,sunshine duration, soil temperature, soil moisture content and so on were observed simultaneously to
research water consumption characteristics of three tree species. The results showed that 1) in sunny days,
the sap flow velocity daily changes of three tree species presented unimodal curve, with bimodal curve or
polymodal curve in cloudy days and polymodal curve on rainy days. The sap flow velocity of three tree spe-
cies represented as sunny days > cloudy days >> rainy days. 2) The average values of sap flow velocity of
B. platyphylla, P. tabuli formis and L. principisrup prechtii with similar tree ages were 0. 066,0.013,and
0.012 kg * h™' « em ™', respectively. The sap flow velocity of broadleaved tree B. platyphylla was appar-
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ently higher than coniferous trees,that was 5. 19 and 5. 75 times to P. tabuli formis and L. principisrup-
prechtii.3) The stand density was 986 /hm”,and the mixed ratios of P. tabuli formis,L. principisrup pre-
chtii and B. platyphylla with about forty-year-old stand age were 38% ,54% ,and 8% , respectively. The
total water consumption was 297. 4 mm in growing season,and the water consumptions of P. tabuli formis,
L. principisrupprechtii and B. platyphylla were 98.0,118. 1,and 81. 3 mm,respectively. The total water
consumption in growing season accounted for 58. 3% of the rainfall, but the rainfalls in April,May and Sep-
tember were less than the water consumption, and the water supply was not enough. 4) The results of
Pearson analysis showed that sap flow velocity of three tree species was positively correlated with air tem-
perature,net radiation, total radiation, wind speed, sunshine duration, whereas a negative correlation with
relative humidity. Partial correlation analysis showed that the dominant environmental factors which influ-
enced sap flow velocity were air temperature,soil temperature and sunshine duration.

Key words: Pinus tabuli formis; Larix principis-rupprechtii ; Betula platyphylla; water consumption;
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Fig. 1 Daily change of sap flow velocity under different

weather conditions
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Table 3 Characteristics of forest water consumption in growth season and rainfall in the same period
A
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B #E/KH/mm 0.19 14. 31 15. 00 16. 85 19.07 14.77 1.08 81.25
/M FEKE/mm 6.52 48. 81 51. 21 60. 71 66.07 52.31 11.71 297. 35
[i5) 487 ¥4 7] 42 / mm 3.10 39.70 54. 60 174.70 172. 30 41.30 24. 50 510. 20
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Table 4 Correlation coefficients between sap flow velocity and environmental factors
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Table 5 Multiple linear regression of sap flow velocity and environmental factors
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