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Tab.1 Information about the observation stations

4E ZJEPE 4iJEPN 3RS B /m it T TR /m WFFEHTBE
R YK 100.41 38.86 CSAT3;Li-7500 2.81 FokAH 15 2011.6.10 ~ 2011.6.19
[SES AR 100.46 38.04 CSAT3;Li-7500 3.15 IR ;L 02~03 2011.6.10 ~2011.6.19
Kl GT 100.25 38.53 CSAT3;Li-7500 20.25 P SN 15~20 2011.6.10 ~2011.6.19
HE DH 94.1 39.9 WM Pro; Li-7500 4 eSS k| 2 2013.7.12 ~2013.7.23
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Fig.1 Location of study areas
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Tab.2 Input variables of the FSAM model
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Fig.3 Output variables of the FSAM model
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Fig.4 Wind direction frequency of each study site during the study period
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Tab.3 Input parameters for each site with different atmospheric stability

YK AR GT DH
e NV e AFE e AERE e AFE
Zul Zo 13.8 180.1 13.1 123
z,/L 0.028 -0.082 0.015 -0.019 0.006 -0.013 0.043 -0.025
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H 1% it 7.8% 76.9% 10.3% 88.6% 22.6% 87.7% 30.7% 70.1%
TR TR Sl 92.2% 23.1% 89.7% 11.4% 77.4% 12.3% 69.3% 29.9%
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Fig.5 Source area for each site under stable atmospheric conditions
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Fig.6 Source area for each site under unstable atmospheric conditions
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Tab.4 Distance between the maximum (minimum) of flux contribution and the observation point
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Investigation of spatial representativeness for flux data of

continental river basin in arid region of northwestern China

ZHANG Kun, HAN Tuo, ZHU Gao-feng, BAI Yan, MA Ting

(Key Laboratory of Western China’ s Environmental Systems with the Ministry of Education, Collaborative Innovation Centre

for Arid Environments and Climate Change ,Lanzhou University , Lanzhou 730000, Gansu , China)

Abstract: With the increasing of global change, the change of surface heat flux is becoming more and more at-
tention. But the quality and uncertainty of flux data is seriously affected by the spatial representativeness. There-
fore, the paper selected the data during the growing season from four observation stations in northwestern China.
Then, the paper calculated the flux source area and the point of maximum flux contribution for each site by
FSAM model. In this paper, the main source areas (P=80% ,60% ,40%,20% ) was given for each site under the
different condition of atmosphere (Stable & Unstable). It turned out that each station under the condition of stable
stratification, the source area are as follows: Yingke-station (190 m, 110 m, 80 m, 60 m) ; Arou-station (140 m,
115 m, 85 m, 65 m) ; Guantan-stati-on (580 m, 320 m, 240 m, 180 m) ; Dunhuang-station (280 m, 140 m, 100 m,
80 m). Under the condition of unstable stratification, the source area of the four stations are as follows: Yingke-
station(90 m, 55 m, 35 m,30 m) ; Arou-station(120 m,95 m, 80 m, 65 m) ; Guantan-station(480 m,280 m,200 m,
160 m) ; Dunhuang-station (140 m, 80 m, 60 m,40 m). From the results, the source area of Guantan-station is the
largest in these three stations, because its underlying surface is the forest ecological system and its instrument in-
stallation location also is the highest of all. The source area of Yingke-station is not only the minimum but also in
a flat elliptical shape. That is the place of the station was surrounded by windbreaks and had a strong disturbance
of human activity, so that the turbulence movement for atmospheric is more complex. As a consequence, the di-
rection of the wind is not always stable but very easy to form a strong side wind, especially under the condition of
instability. For Arou-station, by the reason of its lowest instrument installation location and the homogeneous un-
derlying surface, the change of source area is more uniform than the other three stations. The source area of Dun-
huang-station is between Guantan-station and Arou-station. Thus, it is concluded that the changes of the flux
source area were preliminarily analyzed with the height of the instrument and the different underlying surface, etc.
Obviously, the erection height of the instrument had a direct influence on the extent of the flux source and differ-
ent underlying surfaces form different turbulence and thus indirectly affected the distribution of flux source area.
In the present paper, we also calculated the point of maximum flux contribution under the different atmospheric
stratification for each site (Yingke 20.7-39.8 m; Arou 44.8-49.6 m; Guantan 109.3-124.7 m; Dunhuang 31.7-
49.3 m). Its length is consistent with its source area size. In addition,in combination with characteristics of under-
lying surface for each station, the major source area of the observation is located in the area where we interested
and the observation data of the four stations can represent the underlaying surface properties. It is able to provide
the reliable basic data for the research that the matter and energy exchange in continental river basin in northwest
China. There is some errors when calculating the tall vegetation due to the model itself. Because it is a simplified
analytical model, so it can not describe the turbulence conditions inside of the canopy.

Key Words: eddy covariance; footprint analysis; FSAM; northwestern China



