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A STUDY ON ENERGY BALANCE IN THREE ECOSYSTEMS
AT XJAOLIANG EXPERIMENTAL STATION

Zhou Guoyi  Yu Zuoyue Peng Shaolin
(South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract Based on consecutive measurement from 1981—1990 at Xiaoliang Experimental
Station in Guangdong, the energy balance in three ecosystems, mixed forest, eucalyptus
forest and bare land, was studied comparatively. The reflection rate to solar radiation was
in the order bare land >eucalyptus forest>mixed forest. The net radiation (NR) on bare
land was 1.57 times of that on mixed forest and eucalyptus forest. The energy dissipation
by evapotranspiration was 95% of NR for mixed forest, 59% of NR for eucalyptus forest
and 70% of NR for bare land. The heat conductivity of soil changed a little in different
ecosystems and various seasons, but the regularity was not apparent. Annual heat flow
through soil was nearly balanced for bare land, which differed from that for mixed forest
and eucalyptus forest. As a whole, the heat environment was best in mixed forest and
worst in eucalyptus forest, which was shown by that the output of energy from the mixed
forest was mainly through evapotranspiration and that from the eucalyptus forest was
mainly through air movement. This is why the micro<limate in mixed forest is warm and
wet but that in eucalyptus forest is hot and dry.
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RERESEA-URIRNE L. HERERESREANE-NMERRE, KMEH
FxxBUE, ks, REMEIERE, RENMBSBEMAG; #EF, ARdm#Ek. #
1. FLASCESE ICRERFEHEIA AN, RN, EXEERET MR EE FEREEHHR
. BZ, PMESEANREFHIBAS ZERXBY, HEUTBHEZ KT A
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B/NMERETED 1287 mm (1984 4F), FRENHH, TZF(10-3H)WERF 28.7%, BF(4—
OR) & 71.3%, BEFXEZXURHERANARNEERNTE. btk vrba®, mFikt
WRTHE, BEMRABEOE LA, EHMmE, BENEKRHHES B RBOR, BAFK
HARHY, BN 3 ANNMEKRAESEANEANL: LR EKKREREN S b, B
EREMATREMER, BESRA, EE00RERNET, LELWEN, SHK
#, JLFBRAEBEILE, M (Eucalyptus exserta) #/NEK K RTE 568/ E /K XA R #
R b A TR AR AR R, XEMORMAERMERSR, RAE-DBR, KTHEYH
b, WRBERBEKRKEMRLE, BREMFHELRELHRE, XLFELEREATKENEC
MErB, HETT —NMEKRERNTR, CRERXIHOERAEKK, BREHKEEALK
HEEZHEBRIER L, BEAMHAINRERE, FESARERUENY M AEERN, B
B 2T MUK R A HOE Y3 TR B IR, AR AR P — N EKER, HHH
MR HEER, NMBEWIEE, AENEK, KA, M. X 3 MEKRE A
B, HWIPHSRAEA B, BYERERLME o, Fik, BN TRAHREA -, BHX
X3 MEKRHNEBERAERLE 1, RFWTBREE—EHES, BHY A T EAK0RE D,

£1 3MMEARMDSEEE

Table 1 Microclimate factors at three catchments
#KK @AM KW(CT)  MAEE  FHENE(h) W& (mm) #FAE (mm)
Catchments Area Temperature  RH(%) Annual sunlight  Annual rainfall Annual evaporation
RAZH Mixed forest 6.41 22.8 87.3 2041.7 1494.4 729.6
M A Eucalyptus forest 3.78 229 85.6 2041.7 1313.5 652.5

#R3 Bare land 3.73 229 82.8 2041.7 1533.7 1747.4
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Kb o HEMENRHR; R, MBEELXKSHAH T RATRBEH R m’d); —;— K H

MR, R/MEERR; ¢ IRFEF -BMEEFH, BUE 5.5668 x 10° (W m?K*); T Rk bk
BHE 2 m BELANAERF(K); ey AEHBE 2 m HELANLFRAKE (mmHg) . Hb:
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AEA AL B 12 R 510 10.0% M 45.6%; B8 —Bo PSR, TR 38 A AR HOMR e )
W5 R 66.1% F129.9%, XLLERE—K 8, 10, 12, 14, 16 BE R FHE. AR
EFR, BE—EARKHBHORERE-EMNER, BAK, XFEFEEX-BROTAOH
X, BUEEZHTRBMRNBRT —ZME, EMATHBRMRIER, HRAKHE
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MAT& R R AHFH M 0.45 5.

BIESME 3 DARFEUARS, FAZFAREMSESEREE BN, XEIFETS
BN E _ERESES R T X R, 1981 -1990 EEHHEHELE 2, ERWUHEL
F 4F - 349 0 8 B ELIR SR AR AR 88 ZAE BRI K 0.57 /%, FN 4.11x 10° J m?, &
BRI R B AHRANEE, HLHAEENRIEENABRGHNOAES ERHIESE. B
AR E AR EE AU ENE, THEEHESHN 2.59% 10° ] m?#2.60x 10° J m?,
MAE LIt SR 26 ° SO MBS A AN THAERE S EE AN, 3N RAEANSBH M A TR~
W, BKXMEBIETAG, B/MIE2HEG, MSKHEEANERASHURAR -8, X541t
M/NSBEEZEGR X, BN SEES BB RLE 1, BREXESIAE 136, BTHERE
we, WHERHEDTATER, RAWUEMRME, XEF M — D5,

R2 EAFRLEMRESE(10° T m?) (1981 —1990 41T {H)
Table 2 Net radiation (10* J m?) in the three ecosystems (Annual mean of 1981 to 1990)

A #Month 1 2 3 4 5 6 7 8 9 10 11 12
B3 Mixed forest 12016 9727 12880 17355 26729 30455 35898 31401 28366 23015 17066 13698
AR Ak Eucalyptus forest 12038 9641 12821 17380 26568 30277 35777 31453 28497 23012 17429 13779
#i4h Bare land 24528 18491 23417 26625 39503 44039 51512 45279 42212 36399 30707 28097
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Fig. 1 Diurnal changes in net radiation in mixed forest
—o— B§X Sunny day; —e— Z=X Cloudy day
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AN, EREKBHAMBRERGAX, KRENRERTER, EHEHKT &R ALEE
Wi, B, WAz . WRERIHS, REEBRPIEERTETHRENS
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Do ERAABEA 53.4% MRS, ATERBMKGRD, HEREHRARKD, KE
RE R R RN B RS TR MG i, Bk, R R AR ESEH TR /D
ARAACRI R YRR AR AE. X, WREFEMA/DHERETRAKIS M. M3 T HE#
M, RIBBEBRERRS, XEHTHROBRBEANED, REKMCFEREERNKK, TH
FTHEBKKDIBEZHBE. D THRBEE, RERERENEERRET A TRRNKE.

R3 ZNESREOBRBFEME (10 T m?) (19811990 £ F 144H)

Table 3 Encrgy dissipation by evapotranspiration (10* J m™) in the three ecosystems (Annual mean of 1981 to 1990)

A Month 1 2 3 4 5 6 7 8 9 10 13 12
B3 # Mixed forest 11930 9616 12715 17120 26620 30319 35720 31240 28297 22995 17066 13688
& Hk Eucalyptus forest 3430 4472 6751 9349 15641 19190 21215 18740 18703 15535 11107 7596
$3 Bare land 8347 8021 15765 17582 32952 37483 39160 35777 35246 29438 16360 11562
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Fig. 2 Diurnal changes in soil temperature at various soil layers under the two forests

A: A H Mixed forest; B: ##k Eucalyptus forest;

—¢— Ocm; —8— 5cm; —a— [0cm; —e— 15¢m; —*— 20cm

3.22 RGN LM HE

TRMERXMBESE RN RS ZREE B RE 2. BN B R
R—BH, E8-18mZE, MESHM LA, ARLWERZEMN LBERHK, £ 14 5
BEIRAME: 7E18-8WZW, ARBERZAENLEESMD, AX, BIHRBERARE HERER
W, HEEAEUT, EHERERGEEME, 5-20 cm LEOERE AL, BISHLL
?Bfﬁi)fﬁi—lﬂﬁ BT HHEM A, 15 cm 120 cm BANERK LB AL B, IR
HXAUE, X5REA AN & REFH K.

TEPSHAE NEK4TR, £0-20 cm iy SATIRBRS, BB FHBEE EE L
Bbh, HHBEEAUE, BEAEESER—NKFL, 20 mUT, BN, XUHSXMRE
MEMBRRR, RERETRKBEAIEA XY, B SREMMNEA, HELER
Ry, LRIHBEVIRHHAR, 20 cm BR, EEHATHEMHE, RREFPIREH
TEALHALY. BHLESREOEEMNES, ETEAIRAKEMLEEE, BAXHER
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AL T LA ERERRER. HEOEEEA: A RAGT, DRBEDRFARRZR
FIINFETHZAEEME L REPERENY RV YRARSE, XL HESHEREER.
*4 TRIHRERPESHE (T m's” T (1981 —1990 £/ FH{1)

Table 4 Heat conductivity (J m™s' C™") at various soil layers under
three ecosystems (Annual mecan of 1981 to 1990)

T EWE Soil layer 0 cm 5 cm 10 cm 15 cm 20 cm
B3 M Mixed forest 0.12 0.18 0.14 0.14 0.18
¥ Eucalyptus forest 0.16 0.17 0.21 0.25 0.46
# 3 Bare land 0.17 0.18 0.19 0.28 0.45

TIRYANIRARIAREENE TR  LEOAREEE RO BRE, TRAR
R, WEERE, DEPERIETHRBOKHEES. LRI EESEN LRI HER, B
BERRERR, T ettt ok, 48 v 4t B o i T P VI B R 5 T T s O B Q3 -

dQ=-1 % dsdt (10)
RA, QAKRBN); A NIRRT m's' T THERE (C); 2 J b BB & 1 6 i %

(m), ASFRAABEETMEEEHEN T MAR, € dtEEpR, il ds HHEEE o £
o= 92 _,dT (11)
dsdt dz
Sds HRMERN, ORARMEE.
M B3R, WRARH 0—-15 cm ZEMRREE B EA FRREBIEIHL. HBEE
RORPEETE 8- I8 WOoMIEME, HEWMBEZ25ME, ME DRBERMME, HEEWEH. H
PP R AR R TR R B H A b2k, R DUIE 30 Mkt 88 70 M 407 b 0 e A K b - 0 A
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Fig. 3 Diurnal changes in heat flow density at various soil layers under forests

A: {B3H Mixed forest; B: ###k Eucalyptus forest;
—e— (O0cm; —®— 5cm; —a— [0 cm; —e— 15 cm

TIRFAGHASHE RER (10) HEE R R EBRARRERS S H AR THE (F
5. 4=-9HMm, 3N REHIEBLTHRICHE, LREBREABEHRHHRR 10-2 4
B, IMFRAERBEFREMILBLTRERR, HEBHARTFAEGKFE S 3ABHN
OB RESR, MTRICAKRE, HAMRAE, (ERAREEE 24T HORE.
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%5 ZARHGMTMATESE (10° T m®) (19811990 49 F-H{H)
Table 5 Heat balance (10* J m?) in soils under three ecosystems (Annual mean of 1981 to 1990)

A {#Month 1 2 3 4 5 6 7 8 9 10 11 12 ¥
R Mixed forest 886 -546 457 1199 934 2487 1295 517 50 -582  -1415 1799 798
B Eucalyptus forest 820 -565 134 995 1337 1527 1672 649 324 -1018 986 -1761 124
# 4 Bare land -554 330 387 918 1484 3232 2406 1199 843 <441 -1021 870 617

3.2.3 Imdi#A A

: MAALHREERAIEIER, TENOREABRMERT BRABERER, FREHEE

BEABEAEEEDZNL, #THRSBE/IAIRRSA, FEHERMEHRE A C. Monis /1 A, M,

O6yxos K {LI3iE, F|/H A. Paulson M F. 1. Badgleg £ A EH R, ®RIHT—MHEZE LR

Boami R ER, RS THAERN ! '
H=1295.955¢,, (6, — 6,) (12)

Y 2.1, 298 - _{% z/[L=0
H?ﬂiﬁ‘:ﬁg( J m>s ), 0 ﬂﬂzﬂbﬁ@uiﬁ, (Pl‘z {(02 OZZ/LZ-Q,

BomfiRE: LARKRBENHERE. MAN, FMAXESEEHERNITE, ERLZE
LTEHEHE ¢, Bh(12) RIFLARMMRLERRE, HERLEG.

F6 SARGHIMER(10° J m?) (1981 —1990 4F A3 F- 314 )

Table 6 Direct heat transfer (10* J m?) through air movement in three ecosystems

o HERKE LHEERREN

A4 Month 1 2 3 4 5 6 7 8 9 10 11 12

R 3 # Mixed forest 952 687 302 -787 867 2306 -1058 375 140 632 1339 1802
WA Eucalyptus forest 9375 5539 5797 7089 8566 9563 13065 12062 9490 8515 7339 7934
#3 #tb Bare land 16739 10800 7293 8125 5068 3259 9946 8235 6123 7402 15368 17405

FRRENERERERASREEMNEN R L, MAANEHH FHAAKNBRAZ E
CEZR{BNMERANEE, WARKRED, BESHKEE LARRNERRRSRER /M. HOER
BAREEAN BB PR, AR6TR, HHHE, EER -HNENAEEHE
WAEZNEERRIHK, HERERRZ2ARAM, HRAKEHE T E LKA, HKAKFEM
XL, Bk, At— BB AR BRERK, ERAANERER S FRIMESNIE
B, WHRRAAXBRNEREREHE, NABERIXE, ZIIBERRAATHEFRE
MEEXHT. KR4 AU, EERF(4-98) HELBBHERER. BERKRESREKS
TR, REMBHEAD, REHRBABBELIZSHERZHRTE, INXRLEXRMETRE
HIAKS BEHCROL. BRI FEBAXBETIHMAERARAE, REKSERHERE. 2T
., AMEBRFLRBIFKENER, KKEEREHRERER.
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