55035 B 1) *E &~ 2 Eild Vol.35,No.1
20154F 1 A ACTA ECOLOGICA SINICA Jan.,2015

DOI: 10.5846/stxb201404090680

BUER, JUSCE, TSR, B0, EAA IR B ZR 1L R IR A bR i P A S I8 AR 252741, 2015,35(1) :0172-0179.
Yan T W, You W Z, Zhang H D, Wei W J, Wang R Z, Zhao G.Energy balance and evapotranspiration in a natural secondary forest in Eastern Liaoning
Province, China.Acta Ecologica Sinica,2015,35(1) :0172-0179.

THRILXRAREMREE L EMZES

BIER, LR KER,BE, TR, A R

T AR IE RS, PR 110032

FEE L TI0 T kA LU AR ARA 2 R G0 NLFAT I 2012 ARFRMRIN SMUR G I B | SR F Dk SC LY -fig i P57 ( BERB) ifF 58 T 12
AR X KRR A R BE T 21 50 B 2K BURRAE . 2503 RAR A MR A IR A 4 S B 1 (R ) 4 1.63x10° J/m” i K
Rn 54419 T1%, Rn A(E R RIRZT 2545 A0 Rn 50K ,35 101.73 W/m? ;12 A9y /N, A0 -2.38 W/m®, Rn TEHE )
KA H AL 5L g Ry WA H BRAE 12,00 BiJE ,Re 76 H 15 0.5 h EHIEAT 1.5 h HIEE, HEnf bl BHGER(LE) |
JERHAGHE e (H) 7RG R BT H AR . LE R RATAR L 7 ARk, H AU T Z 5 Ak W TE 4 A 0y IR
WEEAE 9 A6y, BSCH(B) IEMUE U FRIZEA ARk A K FE g 349MH R 1.50, B0 H SR L 60% , 21 K 7% B BI{EH ly 0.43,
BV LE S A LA R 70%, A=K ZH i i (G) Mgk SO I, 49 5 A 3K e R AY 2.5% , I B R 2 g i B A fk, JEAE K
G RREH AT, 2 i A 3 BE 1Y 6.8% ,1 AR LA HAME,, AR X KRR A M EAEZER (E) SHiEh 541.8 mm, 5 £&4F
R K AR 1Y 70.3% , 25 BB K SR AR M 25 R G B MK 43 32 00

SRR RARUR LR P ST L 5 R i P17 5 2R

Energy balance and evapotranspiration in a natural secondary forest in Eastern

Liaoning Province, China
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Abstract; Evapotranspiration is one of the major components of forest water budgets, and therefore, must be estimated
accurately. Accordingly, it is essential to thoroughly understand the relationships among evapotranspiration and the
components of energy balance fluxes to enable development of forest hydrology and forest meteorology, which are the
foundation of management and utilization of water resources. This study was conducted in a natural secondary forest in a
mountainous area of Eastern Liaoning Province, China. Components of energy balance fluxes and characteristics of
evapotranspiration were investigated at the Bingla Mountain Forest Ecological Station (42°35’' N, 125°03" E) during 2012,
by using the Bowen ratio-energy balance method (BERB). The monthly variation in net radiation ( Rn) exhibited a single
peak , with the maximum value (101.73 W/m”) occurring in May and the minimum value (-2.38 W/m”) in December.
Additionally, during fine weather, the diurnal peak variation of Rn occurred at noon, indicating a distinctive positive trend
from 0.5 h after sunrise to 1.5 h before sunset and a negative trend for the remaining time. Latent heat flux ( LE) and
sensible heat flux (H) exhibited the same diurnal single peak pattern. However, seasonal variations of LE and H showed
different trends, with LE exhibiting a single peak in July and H showing double peaks, the highest in April and the second

highest in September. The seasonal characteristics of the Bowen-ratio (B) values generated an approximate U-shaped
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pattern. The average value of B was 0.43 in the growing season ( May to Sep) , indicating that latent heat flux accounted for
70% of the effective energy. In contrast, the average value of 8 was 1.5, indicating that sensible heat flux accounted for
60% of the effective energy during the non-growing season. Soil heat flux ( G) showed different diurnal variations in
different periods. During the growing season, the diurnal variation of G showed an obvious single peak, and G accounted for
2.5% of the effective energy of energy expenditure. However, during the non-growing season, G showed no apparent diurnal
variation and accounted for 6.8% of the effective energy as energy deposition. The annual total evapotranspiration was 541.8
mm in natural secondary forest in mountainous areas, accounting for a large proportion (70.3%) of the total annual
precipitation (771 mm). The total evapotranspiration in the growing season was 398.3 mm, accounting for 61.8% of the
annual precipitation (644.4 mm) in the same period. Taken together, these findings indicate that forest evapotranspiration
was the most important expenditure for natural secondary forest in the Eastern Liaoning Mountainous Region. The
evapotranspiration value assessed using the BERB method in this study was equivalent to those reported by similar studies,
demonstrating that this method is reliable and accurate in natural secondary forest. The results of this study implied that
evapotranspiration was not only influenced by precipitation but also by energy flux, roughness of the underlying surface, soil
thermal properties, soil moisture, presence of plants and litter, and canopy density. Owing to its complexity and variability ,

the response mechanisms for energy balance and evapotranspiration in this region should be further investigated.

Key Words: natural secondary forest; Bowen-ratio method; energy balance; evapotranspiration
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AR AR A A b (125°037 E,42°35" N) AT, FRifEHL I 32257 ARG (B ARB (Acer mono Maxim. ) |
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Fig.2 Seasonal variation of energy balance components
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Table 1 Comparison of forests evapotranspiration in northeast China
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KA 42°24'N, ' ;
IR . . . AT
Changbai mountain 128°06'E T 2L A 2008 484.7 538.9 86.7 REARKRIE [24]
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o FMLTR 2003 450.8 538.4 83.7 T LA [28]
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J?ﬁilll . J TR 2007—2008 531.4 707.9 75.1 BREB % [7]
Bingla mountain 124°45
42°35'N, - . o
s e KRR 2012 541.8 771.0 70.3 BREB i EN TR
125°03' E
4 %t
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