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Abstract; Transpiration conductance model is an important resistance model to measure water vapor output at the canopy
atmosphere interface. Our study foucused on its characteristics and response to environmental factors, which provided a
theoretical basis for clarifying the water vapor output mechanism at the canopy atmosphere interface. In this paper,

Platycladus orientalis forest observation station of forest ecosystem in the capital circle was taken as the research object.
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Through analyzing the dynamic changes of canopy conductance and aerodynamics conductance by TDP thermoprobe, we
measured the density of sap flow in the trunk of Platycladus orientalis forest and monitoring the main environmental factors
such as photosynthetic effective radiation, saturated water vapor pressure difference, air temperature, and wind speed. And
the model of canopy-atmospheric transpiration conductance was derived and calculated so as to build a simulation, which
clarified the response of canopy atmospheric transpiration conductance to various environmental factors. The results showed
that the trend of transpiration conductance in non-growing season was consistent with that in canopy; the growing season was
consistent with the trend of aerodynamic conductance, and the trend was single peak throughout the year. The difference
between transpiration conductance and canopy conductance in winter remained stable (around 45 mol m™ s™'); the
maximum difference value among transpiration conductance, canopy conductance and aerodynamic conductance in other
seasons was at the peak level of canopy conductance and aerodynamic conductance; the annual average transpiration

>s™") and it was smaller and stable in other seasons (40—50 mol m™

conductance was the largest in winter (86.92 mol m”
s'); in the non-growing season, the effect of environmental factors on transpiration conductance was basically the same as
that on canopy conductance, and temperature was the most important factor (r=-0.198) while other environmental factors
had little impact (r<0.1) ; in the growing season, wind speed was the most important factor (r=0.488) ; the influence of
photosynthetic effective radiation (r=0.228) and vapor pressure deficit (r=-0.299) was significantly increased, and the
influence of temperature was reduced (r=0.114). The model of transpiration conductance simulated the change rule of
Platycladus orientalis transpiration in different seasons, clarified the influence mechanism of environmental factors, canopy

conductance and aerodynamic conductance on transpiration conductance, and confirmed that we should pay attention to the

influence of aerodynamic conductance on transpiration in growing season.

Key Words: transpiration conductance; canopy stomatal conductance; aerodynamic conductance; environmental factors
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SRR R L R B A R R B4 T 1,40 g/em’, pH 6.83 A HLIT 21.93 g/kg, ARTE
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Table 1 Morphological characteristics of the sample cypress
Mtz

i = . M JibJ2 % S T AR M TR
Number Height/m Diameter at breast g B th/m Projected crown area/m? Sapwood area/cm?
height (DBH)/cm
! 45 7.1 3.2 2.4 2.8
2 52 9.8 2.8 3.4 3.3
3 7.5 12.6 2.8 7.2 5.0
4 7.9 145 2.7 8.6 5.0
5 10.4 17.4 2.5 7.8 6.0
6 1.9 19.8 2.9 10.6 4.0
7 1.2 203 3.5 10.1 3.8
8 13.3 24.0 3.3 9.0 44
9 14.7 27.0 2.9 1.2 7.4
10 15.4 322 31 1.5 5.4
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Ki.g, WEEFE (mol m™s™) 5 p H/AKERE B 998 kg/m’ ; g, WM H, HL0.462 kPa m® K™' kg™ ; T A%
SR (°C) 5 VPD AR AIK IR 2 (kPa) 5 M, , 27K I EEJR it B 18 ¢/mol
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Fig.1 Diurnal variation of transpiration conductance (g, ) and canopy conductance ( g, ) in different seasons ( Error bars indicate

simultaneous standard deviation)
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Fig.2 Diurnal variation of transpiration conductance (g,) and aerodynamic conductance ( g,) in different seasons ( Error bars indicate

simultaneous standard deviation)
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H AR B BN RS E . AR A28 [ 12 BRI . F 22 (126.82 mol m™ s™') >H 7 (107.53 mol
mZs ) >&ZE(92.71 mol m? s ) >FKZE(77.55 mol m?s7")

W WA R 28 R 5 [ S N H AR LR I, 28 R 5 R 122 R Z M EE AR
E IR ZE N ITER WS 7 R EIE K /N EESTER G, FEERESE s 1eRES
2N T 1 22 (AT BEA— B0 R T B 5 25 R ) 5 T 2R (A TR, W (B K P B s R ) 2
1 30%—A40% I AT s Rk ZE I T B 5 A3 R B ) 20 T 25 (RN, R R T BR A5 AR Bl ) 2 KT, X 2%
[ SRR SN B i & Fe 2k i T SR A i AR B WA SRR S ER S R E
AR
2.3 =RhSE S EABE A 1] Y e 1 S5C B

i 2o % 5 P I () AZ A RRAE 3 B ) R0 = R AR A 22 5 A 2= S A [) 19 ) ] A2 AR AR, HL 2% BB A
TR £ T AR A i BEIE AR TE 6.00—18:00 Z (8], UL, K& FESNAEE KT (XF) HERKSE
(HFZ HZ kZE) , HIBkr HAb BB TCAREE 5 , 54T Spearman MG PE T, K AE A K Z (FEARE n=
3726) FIHEAE K ZE (FEAKL n=2203) PO R 3 =S S MZEE S 5 VPD PAR (T ) 835 M ¢
KZFH(P<0.01),

®2 FEKSFEZSESHERFHEXESF
Table 2 Correlation analysis between various derivatives and environmental factors in the non-growing season

B AHERS (PAR)

Photosynthetic

HIFIK IR EZE (VPD)

Vapor pressure deficit

I (T)

A5Er Variables R
Air temperature

active radiation

5667+ Canopy conductance -0.180** -0.150 ** -0.265*"
WE S E Aerodynamic conductance 0.594 ** 0.585** 0.413**
7%/ S Transpiration conductance -0.164 " -0.074"" -0.277""

# % FERAH PN 35 (P<0.01) 5 + FsAH e B3E (P<0.05)

HAAEERE, A RKESIAERKZEMIL, g, 59 PAR FI T BYIEAE SR A—E, 2.5 VPD PAR T HIIER
KRR —E, U IATEAS RIS 25 1 T )2 5 B RN 2% s S X6 A 5 TR - 114 i 1 AR [

x3 ERKEESESHERFHRXESR
Table 3 Correlation analysis between various derivatives and environmental factors in the growing season

HaFKIKEZ2E (VPD) A H AR (PAR)

ZESWE(T)

AR 8 Variables Vapor pressure Photosynthetic .
. . . Air temperature
deficit active radiation
5667+ B Canopy conductance -0.087** 0.245** 0.079
WE S E Aerodynamic conductance 0.539** 0.495** 0.289 **
7&M S Transpiration conductance 0.255*" 0.431*" 0.149 **

# % FERAH SN 35 (P<0.01) 5 + FmA ek 3% (P<0.05)

FEPRAR BT, 23R8 i S B R T WG AR B A T3, B ATE e W 28 Rl D122 5 B 5 S A 1
S K/ N R v KGR ANE 45 il 28 it 5 AT RAVE Ry 430728 50 B KUGHO el J2 5 B 28 IS BE s i R/

AR KT, TR S 0 EEEE T, VPD PAR u XEE G RN, 23580 120 S
FEE PAR f7 ¢, PAR AR AL 2 KA DGR IR 21| JR i A i 25 S5 2 7 AR KU ) OB IR, 7 X6 28 R,
IR RSN, BR T VPD TEZE IS 5 B2 RS2 i BRI, £5 PRI IR X7 78 1 5 32 52 el K/ N 5 7 22 e 32
AR—F,

ARFEMHBETAEAKZE, £ WER X2 5 i A 8% LI, {2 VPD PAR T u B9 r fHRYIE
AR KR G R BHA 2, Ui VPD \PAR T R ATE)2 S = SR, b vPD 2 25 K
F. VPD 5§ T X258 112 SR T PAR YA IEA , D3RS B F1E A K ZEnt s S 8l S S 1 52
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i B SR K A—3, « PAR FIl VPD X 2& 5 B (52 m B S T, T OS2 M B AIG, H PAR IE A 566
Z2H5AEEREBAR—FL,

*4 FEKSESESREERFHREXIHT
Table 4 Partial correlation Analysis of non-growing season derivatives and environmental Factors
fWAHZE %0 (r) Partial correlation coefficient

s 2| A HT A wE S oK [ S
P i A ' ):H"ﬁx% 2 SR (g) Imﬁﬂj}%%"fg(&) Z»\Hﬁ‘?ﬁ"g('&)
Control variables Analysis variables Aerodynamic Transpiration

Canopy conductance

conductance conductance

T.PAR .u VPD 0.151*" 0.230 " -0.049"
VPD PAR u T -0.213"* -0.056 " -0.198 "
VPD.T.u PAR -0.058 " 0.426 " -0.074"*
VPD T PAR u -0.079"* 1 -0.050 "

o FORMRNER R (P<0.01) 5 = FORAHRNERE (P<0.05) 5 1E25 (B J12# S BERAR R o uw ARl Ag et

*5 ERKFESESREEFHREXDHT
Table 5 Partial correlation analysis of growing Season derivatives and environmental factors
MW AHE %L r Partial correlation coefficient
=R g,

il A Srir s

FEM I g,

Control variable

W2 g,

Analysis Variable
Canopy conductance

Aerodynamic

Transpiration

conductance conductance
T.PAR u VPD -0.511"" 0.368 " -0.299 **
VPD PAR u T 0.352*" -0.144"" 0.114"*
VPD.T.u PAR 0.308 " 0.222"* 0.228 "
VPD T PAR u 0.144"* 17 0.488 "

w0 FRMOCHER B3 (P<0.01) 5 + F/RAHOCH: .38 (P<0.05)  FE2 K3 J124 S B MR AH DG AT T w SR R4 il A5 o

R T RFARAE K A K T 2 T M2 Rl 12 BE A A X 281 5 A 52 ), A SO R AR R A K
TR T AR NI ST T A DG T, BFoE R TEAE A K Z b 4 S B8 X 728 15 5 B8 10 52 1 K /N
KR GE (r=0.749) >53NS (r=-0.127) AEE K ZBRHEZERE (r=0.574) s K8 4 S5
(r=0.544) X} 75 5 5 BE A 52 R/ NEAR — 3

3 e

3.1 DARE)R AR AR

= H AR T BT AT N g A RS feARA K EWE, ER S EAHK T
e ) — AR A 7R, S DU AR W7 32 B IMA RS DL, I R AR T | 25 3 5 AL LA
3, TR A BT E 2 AR A A ZRI ), 25 PRI R Blb ) £ FH A T B, e — 85 PR SR B (B S R R
TR G LTS B, BT AR T2 TR K AR A DR R KT H ARG 22 R
TERL S VPD T A A B R 13 PR T T LA R K A A 2 R LR as SR RO A A AU
SRS, ERFK 2> A BB FE PR, b TR PR K™ B, AL DRl L AR A K AR A AERE K 31 )
IR AALIEAT E SRR L R R IR AR A AR P 2 AR S 2 IR T B, VSRR AR R L
RS SRR A MR VO 22 T I B AR o 2 3 A /MBI o AT Wk 3, e = S A
10:00—18:00 Z [A]A7 /Mg w5 (18 5, It AT RESE AR A I 1 LR Sp UK B D SRR B T 5
AR L T ARSENE R AALITE  (E B 3G R FHAR S AR A S AR AR YR 22080/ L) 78 18 i b LB 2 G T
Jeb 2= 5 B /N

JEE R BB R F X 2 R KN R T>VPD>u>PAR IR EEVE R £ B 56 2 5 1 T 3085
DR AR R O B R W EEAE 15 CCLATR (28 °C LA AR S ma AR <AL I P, A SCIEAE R ZEH I TR
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5C , MAAFE R IR A T T30 LB IR 7R3, HOCHRREEN 5 T KM 06, AR B N 5% ek
JE S KN R . VPD>T>PAR>L, VPD PAR T & AT LI EEIREE N T 7 AR T, & B
TRANE I SLEVE R 26 S A b 7 VPD I R/NS S AL TR A H VI e &R, HEHFoE
T AR VPD R, VPD YAE Akt 58 12 78 s A BB AR i 0 AN, TR AR L VPD N EEE T
VPD i E 2005 TR T, 7 Kostner faj b2 2 AoE LUEFIR BE AN VPD BIE X 20 FF | BT LA EE A 37 5 i)
T B B A AR R — AR, SO PR B A A B R, e A, b B 5T S T, XA 2% 1 5 i A KR
A COME , BT RS SFBUSAL TR MR A P93 K o (5 i A2 0 5 - e R 3R ) 4% et J 2 2% s o
LR S A R,

3.2 kazs KB I 2s g B AR AR

Az Bl Jy 20 B HARMUTE & R R g ias, =38 )5 2R SRR R T 1,
AR ZEN 2R J1 2 A r 22 52, R R £ BUE AN [R A O #4504 22 SO ], A5 KGR 9 /N TR, i
7] B B 25 R %) J PR, i b 35 R DR b g o % et 52 2% 5 T e o X\ N R . IR KR B
TR BE AR ARG L R P A A 22 5 KRl BTt bah  BRARA S & B v B B A K B R
R AL SR T2 SR, AR 2 Rah D12 SN X R 2 s 1 AR &R

e KA BT X3 KB 17 R BE RS2 K/NR  u>PARSVPDS T, AR K ZE K B I % 25 8 )
22 3B B K/ MK R . u>VPD>PARST, PAR AR 252 M T 0974840, T 55 A0 X8 1 A8 AL 52 i & VPD
PAR AR, T 25 25 AR X, 45 IR IR A B P ) SR RIVE R T s i e, (HARAER FE S A K2 VvPD
5 T W) r (4 xHETHS , PAR 1 r (L XHE RS, 5L I8 7 AR K X 2 [ ah 12 I g ) L B 5 3k
AR A, EAEENRE BE S22 R RAHOC R B v 55 A%, R ] BB R T 25 5 WG 22 IEAH G,
oyl 95 1 M ) s A N R P RN i el 2
3.3 Az R AR LRI

AR ZE T RAZE IS S A AR Y o s fa B fEAR AR K202 3 B R 2R I 5 AR A — 3, RUDEJE-K
AT (R K P T LA AT PR A K e A R Bl 2 3 R ZE I 5 AR A — 30, el 2 ALK VR B AR T O
JZ32 302333 S L B . AR E I S B AR 2 S 22 S AR W R, AR AR 3R XU A X
AP VB 38 A AR AR S ) 5 0 R 25 5% 71 9 3 W RO 5 Y 370 6 s 522 TR S 5 X Iy R 25 0 3 I ol 25 IR
BIXEIN AP H Y066 68 01 FZE 1 3 R0 2 i 2 REAR, 0T HARFL S EE S35 T IS [l {H R I XU o Bl
SN SRR AR SO PR ] RS2 X4 56 2 2R I /K VR Bk 7 AR A5 AR Bl 1 24 B B T Z B, 22 B s s <A
RO 3 AR AN ] 77 A BELAG: 17T % A T R e T XU ) RN T e B 8 s 7K VR 5 RBP4 1 BEL 22, 7KIRE 7 1l
WA AL AL e 2K 75 i, S 8082 R R,

b K 2R IS [H 1 X 25 i G BE A 20 K/ N K . TSPAR>u>VPD 8 T 41, 4% B8 IR 1 ok 25 s 5 5 S 1) 2%
BRAL, X 5 AEH T ERE NS R 8 WA SR A EREZEE S EEmE R, ERES
IHE K75 28 1 3 B A5 I K/ N R s u>VPDSPARS T, MR TR AR K 2 25008 S X w PAR AT VPD A4 5 i B
TR, TR A , 280 S v KGR B AR A K s R 12 B R AR 25 1 5 v A 5
ANREANE , SRR 23R8 )2 T R T R R N SR R R K e 2 X 2R SR
BOREAER AR ZE )2 S A R )2 B AR B 20, SRR T AR T

4 it

WESEEANERFZHTIEEAKS, EEHK(161.63 mol m™ s7') , HFZEH/N(104.69 mol m™ s7') | &
2 H AR AR 3 SR 34 oAb 2 S B R B 23 R 3l )2 3 R U B R 25 KW 21 & TRl 22 /0
B2, F 2 K (126.82 mol m™ Sfl) KRR /IN(T7.55 mol m™2 s7h) AR R RIE Y, KESERI NIE
ERFSEZREBS N ARKRFESER IR E B8 HRA RN K20 5E)ZREMER3T
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SR EAN K e RS ITEA B 2 5 B2 R 12 R EE I (EK Y, &4 H B S ELA TR K
(86.92 mol m™ s™") , HAZ= AT 22 545/ (40—50 mol m™ s™' Z [A] ) ,

WFAZE RS R AR S B 2 0, 2608 S SRS N PR G R R B AR H i & A E K B R A ERN 7
Xof 2 1 5 5 ) 55 ) 52 B ) s e SR — B R E B (r=-0.198) , FEA K ZErh Ky
S K (r=0.488) ,PAR(r=0.228) Fl VPD(r=-0.299) (5200 B B 5, T IS FEA% (r=0.114) .

WFFEAB 7R T 96k 2 - KA K P4 B S s AL . PR A K R K e e 2 58 B K )2 5
R 12 R K NEA —B, N2 R ZE R T I R AL T E AR, B B R [R] 22T 25
SR AR R, (H R A e 2 258 S A AL A T AR EL 360, FLZASE R R R SR A R S S Ar e i R 22
A T E— 0T
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