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Effects of precipitation downscaling method on evapotranspiration simulation of land surface model
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Abstract: In order to recognize the effects of precipitation intensity and duration on the evapotranspiration, temporal downscaling
simulation of daily precipitation in Changbaishan area is conducted using the weather generator of IBIS (Integrated Biosphere
Simulator) model and a precipitation downscaling model based on precipitation intensity and duration. The calculated hourly
precipitation is used as the meteorological drive and evapotranspiration is simulated using the IBIS model. The results show t hat
the precipitation intensity simulated by the weather generator of IBIS model is obviously low er, leading to a higher evapotranspt
ration, while the results from the precipitation downscaling model match the observation data well. The accuracy of evapotrans
piration simulation can be improved with the accurate precipitation downscaling.In addition, through the comparison of evapo
transpiration variation under different schemes of precipitation intensity and duration based on two precipitation events in 2004,
stronger precipitation intensity and shorter precipitation duration can decrease the total evapotranspiration and the proportion of
canopy interception evaporation, and increase the proportion of soil evaporation and plant transpiration under the same daily pre
cipitation.
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Tab.1 IBIS model parameters
v o X HE
wliqumax B EH KPS/ mm 0.2
fkeg  wligsmax  FSERECTRARBRE/ mm 0.4
2B wliglmax  FEEEMN BB/ mm 0.2
tdrip 78 2 4 P SR ek T (7] b 2
Y IR SR A 0.05/0. 03
iﬁ m AT RE 10/ 8
- b TALT R R 0.02/0. 01
dleaf MRS il RS 0.1
dstem k(238 il 55 0.1
TA5 de LR TR 0.0
cstem L RS RS 0.01
cgrass TR EZEM TR ET R 0.01
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T IBIS BERY 7 ) KA R/ 88 B B, BF SR
FH IR/ A 10 100 YK BE7K I8 R FE 52 45 3 5 9 7 I A
HUHEAT R LA T o XK L AR AR 253 81 3 KT 5 mm ()
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AHS B 7 B K B JEEASE K R 100 T, W R g I AR A ) 2
TR KRBT, KRR AR BRGS0 0 52 A ARG 95 17 I
AL R 01 1) o K B /K R S 30 50 A0 A AE 10 1 6 £ 8 WA, R
TR AR BN (1 5 K B K i ] S A TG

7 H B — 2 I LT, B B b [ THT 1) 7 P 28
RANIB TR R R 0 3, DRI A e H K AT R LR
LTINS, 2 B S0 [ 2 B KSR () KN A o AR S FH 4
A %% R B Naslr Sutcliffe Efficiency coefficient, NSE) FlAH
KRAREUR) 5o BT BRI o B ) I A8 B o A5/
BRI NSE 24 0 65, 5 S5l FEKBIAHCREh 0 81; R
AR EE 100 TR 220 NSE TERH 0 11~ 0 26, 55
IR AH 2 R BGE R 0 36~ 0 51, A0, RA KA
(1IN 8 7RORE RE AR X8 222, T 9 e 7 R ABE AR 1A ) /N B B K
L5 i 45 LS A

Fig. 1 Comparison of simulated and observed hourly precipitation
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L 2004 AEEH A1, R FAAS [ (0 B K B R D7 vk R A
T IBIS A2 o i S IX R 28 O ik AT AL . 2004 AR HLIX
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Fig. 2 Comparison of simulated and observed daly evapotranspiration
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Tab.2 Tab.2 Precipitation schemes
WIE S R KR AL NIRRT
T WOREE, BRI WGEN R A4
Jrge— Y 9 S SR B U TR FI 5 TN R 0= 0. 40;
T BRI B b= 0 50; n= 0.4

g Y iR 521 % L R YR I AR a= 0. 25;

T BT BK b= 0 50;n= 0.5

AR J5 St S0 AN Bk 72 LI 30 % T Bk
1,77 Bk DI 11 h, BR7KSREERIA 4. 8 mm/h; J7 1%
K 6 h, B R FEKSRIE 18 14 mm/h; J7 B=FEK P 16
h, 3K BEZK SR 11 32 mm/ ho W T B&K 2, 77 % — B&K
I 20 h, FE/KSRIEEY N 0 72 mm/h; 75 KI5 h, &%
KEFKHESE 6 26 mm/h; 5% =B KIS 13 h, 5K KSR
JE3 94 mm/ho W] ILJT S R B S A, Ty S — R
ST BN T 2% .

4.2 KA 3 AR %R

AN TR B R T I 77 8 R IR K A 30 4% AR i WLk 3, Hoh ke
JE S KE 2 10 an L RNV EE KE. K1
PGS N, AT EIEHNEBRE DM A 1 99 mm. 1 86
mm A2 11 mmo B THE AT RERBESEILERS
Bir A1 M 2 28 TR B8 00, 2880 R 2 T8 B KT 5 ARG 288/, AT
A, 78 KR AR 5L, AR B R 45 530
AR R RO B AERK 2 SRR, =A TR
FEORESMHA 5 86 mm2 72 mm M 4 26 mm, Kk E
ST 8 I R FR R W SE B . PRI B R R KUK
EjRR K 2 TR 9% 22— 830, B B K SIRJBE K B K 7 IR 15
, MR ZEROE A RN . [F R 3 Hie ] DR,
B 7K 5 B K B K D B B I 4, BDRIS 28 Dl 98 7Y g J2 A
R /N o T HE K AR AR ) 5 B K O, R Rk
BN, M A= U, 72 A A T, R RN,
S IR A3 AR R T A SR ek & K, 7 AR R AR R, 7L
SR R BN, el 2 A B R - AR AR A, R
A R R R R AR K

3
Fig. 3 Distribution of precipitation processes under different schemes
3
Tab.3 Variations of water cycle with different precipitation processes
FERE/ mm 7% BEOKPIN/h R (mme W) ZEHEKE/ mm H1E 77 i mm RIATIEEAKE(%) A=/ mm
T%— 11 4.8 1.25 12. 41 0.435 4.86
52.8 YiE 6 18. 14 1.18 26. 82 0.417 2.94
FE= 16 11.32 1.33 11.5 0. 440 6. 44
Ti%— 20 0.72 5.97 0. 384 5.3
14. 4 TR 5 6.26 2.71 0.397 1.9
E = 13 3.94 4.26 0 0. 390 3.43
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EuAg, i/ 7et 2 e L BE RO A e TR SR 8 i 2
(s DT, ek J2 A B LE s, Tt i AR, LT SR
AV, FLAR TR 2 1K L S BRI Dl SR Ay, {2t HE B 1)
A
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EE T o 81,

(2) Bk DI 3ok FRAE Mg 26 Bk APk By B AR A,
ZINEF B RS HDURG FE R B8 A B T3 i 28 R MBS0 RS R, H
AR 7 B AR IBIS A% AL RS AR A, R B (178
ek NSE HER 1 0 69~ 0 72 #2755 0. 84, Xt i 2t
11 38% ~ 12.82% F#AKE]- 0 63% .
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Tab.4 Variations of the component of evapotranspiration with different precipitation proces ses
T T S VP — — —
) 5/ mm Lt (%) ) 5/ mm Letil (%) ) 5/ mm Lg% )
TP 1.25 1 80. 00 0.02 1. 60 0.23 18.40
52.8 & 1.18 0. 84 71.19 0. 04 3.39 0.29 24.58
HE= 1.33 1.15 86. 47 0.02 1.50 0.17 12.78
ViE S 5.97 4.81 80.57 0.76 12.73 0.41 6.87
14. 4 TE 2.71 0. 68 25.09 1.12 41.33 0.91 33.58
TE= 4.26 2.72 63.85 0.94 22.07 0. 60 14. 08
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