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Dynamics of aerodynamic parameters over a rainfed maize agroecosystem and

their relationships with controlling factors
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Abstract: Based on continuous observation data of 16 m gradient weather observation tower from 2006 to 2008 at Jinzhou
agricultural ecosystem research station, dynamic characteristics of aerodynamic parameters roughness (z,) and zero-plane
displacement(d) over a rainfed maize agroecosystem and their relationships with controlling factors during growing seasons
are analyzed. The results showed that d appears about 10 days after jointing when plant height (k) is about 1.40 m and
increases from 0.80—1.00 m to 1.00—1.40 m after tasseling stage. z, is smaller than 0.20 m before tasseling stage and
comes to the maximum about 0.4m before and after milk stage. d/h and z,/h are 0.40—0.54 and 0.10—0.14, and are
decreasing and increasing with LAI, respectively, before h comes to the maximum. Before d appears, negative exponent and
positive linear relationships between z, and wind speed at 2 m (u,), z, and LAl or h are found. Yet, after d appears,
relationship between u, and z,+d is more notable than those between u, and z, or d. At the same time, positive exponent
relationships between z; or d and LAI or h respectively are found. LAI and A influence more to z, than to d and z,+d with
greater role for the latter. Those relationships are more conspicuous from d appearing to h coming to the maximum. These

research conclusions will play an important reference role for setting up aerodynamic parameterization and improving land
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surface process model.
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F1 EXREKF(5—9A) FEREHILER
Table 1 Probability of different wind directions in maize growing season from May to September
K] Wind direction/ (°) 0—45 45—90 90—135 135—180 180—225 225—270 270—315 315—360
H I E 53t Percentages/ % 8.25 8.34 1.97 1.45 63.27 13.72 0.64 2.35

F2 2006—2008 EEARMEFTERSEFTHHIBH
Table 2 Dates of maize growth periods and its planting density from 2006 to 2008

AE R (Bk/m?) =nt Lt L&t EillVils LA e

Year Density Three leaf stage Seven leaf stage Jointing stage Tasseling stage Milk stage Mature stage
2006 3.91 5H24H 6A8H 6724H TH19H 8H420H 9A27H
2007 3.80 5H17TH 6H1H 6J120H 7H16 H 8H 15 H 9H24H
2008 3.65 5HI15H 6 15H 6J125H 7H21H 8H7H 9H25H
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Fig.1 Dynamics of maize plant height and leaf area index from 2006 to 2008
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Fig.2 Comparison of relationships between simulated and observed u , with d(a) and without d(b) in 2006 and 2007
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Fig.3 Diurnal variations of z, and d during maize growing season from 2006 to 2008
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