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Abstract; In this study, lysimeters were used to measure evapotranspiration ( ET) of Alfalfa, Caragana, and Artemisia
capillaries in water-wind erosion crisscross regions in the Loess Plateau. The measured ET and Penman-Monteith equation
were used to determine crop coefficient (K, ) , and the effects of vegetation height and coverage and precipitation on the ET
were analyzed. The results show that the Logistic model can be used accurately to simulate the changes of the height and
coverage of the three types of vegetation. The daily ET variations of these three types of vegetation were significantly affected
by precipitation, indicating that evapotranspiration processes were controlled by the soil water content in the arid region.
There was no meaningful difference in the monthly ET among the three types of vegetations. The total ET of Alfalfa,
Caragana and Artemisia capillaries were 316. 8mm, 317. 7mm and 361.9mm, respectively. The crop coefficients of Alfalfa
in initial, middle and end growing periods were 0. 48, 0. 54, and 0. 42 respectively. The crop coefficients of Artemisia
capillaries in initial, middle and end growing periods were 0.58, 0. 67 and 0. 62 respectively. Crop coefficients of Caragana
in initial and middle growing periods were 0. 45 and 0. 57 respectively and those values are higher than that of local typical

food crop.
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B R K XU Ae B X T R oK L R EK 8 B S B IR Y oK R R, 3™ B R I A 2912 X,
ZRAS M TSR R, BIRE, &R SRR SR K R A S i —" . B4R
FREEE T FEITE T KRB E TR SRR RS K Kk K E R R AR B X
J2 M X T R R X K A Sh A AR A AR R AR ST KR B T AR . R PR R K B 1
T T T3 R K e XU St XN A ol i i A B B TR, Ho R 3B 3K o i & B R 3 Ay, 3
FIZX A A BRK £ UR AR b iz X oK A SRR R RS A R A EEEEH.

SALE1E (Medicago sativa) FIfT 5% ( Caragana korshinskii) 2 FiAE # f2 B + rmp J 7K ol XUt 32 4 IX. BG4 S Y
PR b JEAR , 7K T AR R KUE v TAR g S B3I T2 MRS o BBEE (Antemisia capillaris) 28 7
JFIB# b B AR E SRR AT R A e o XUZEA S X L m R T R X SR S ETE £
AR VDFTRE (2 AR A SRR B AR BT FE K B AT LR, &0 3a TRR R B Ap I B 1 R RE K B E W
MU, Rk R R, B R K E RS 0 ~ 300em + 2 5K R EHME N 15. 8% , W7 E 1 1 #E
IKGETE 500em ZEA7 o 2RI EFR0E 15 54+ K 40 B T B0 R BT T IR A BIBTSE , Ay S 4R 4k
MEEESSBET, DIETEBILE 200em +2 AT, T 00 T 24447 Sbk 1 3k 43
AT REIE . BRI I + 8 R T R KA S AW -5 K PR ST KSR BE AT K
RET B AEMSH R BEMK, Bl R FES AR AR, B FUEMHXHRZEPEL
BoK o, N K sh S RIS B B A MFEKE . FIE RA DR 2EEE ARG RS A
REFIBFSE TAE " kG B s AR 2B X — M I ZE R AR M 28 BORE K BF 9T 11 A BFSE AU
FRERZEBN AR E I FIE TS AT R FRE 3 P a2 Bkt K B T, B B W78 Tl xf
b X BT RE B RE K RRAE A AT, R4 12 DX A 2K R ol R P R i A e B A B B R (L S R S K o
1 #R5H®
1.1 HRERANH

AWFFEAE H ERFEBEK FIFRK LR RIS TR 5 B BRI s 2T, R 56 XA TR FE A AR 2 LA
7Y 14km LbF75IE VAT, 11K 1094 ~ 1274m, B FIIREKEJy 437. 4mm, FSIRE 8.4°C, =10CHIRN
3248.0°C , &4 H FERT 4L 2836h,, HiartE H3E By + | FREBRZUR M, EHH Y+ FE L g+ RE
Uith | & BRERH R L IR BUR, JE B X

FERBMASE TSR MA THECROATIR T, B8 T B e aM B BRE 3 M E ATt
%, AR FZ X B 5 B AR HURE B A SRR M o RIS/ N K 20m x FE 10m, + 3TN
B+, NX T, BEFEET Bl 2007 424 H 319 A, H A ETE#E 2006 458 H i, 3T 2007 458 H i
FEXE], #7257E 2008 4 4 H ) Bodk. B8 FIFT A R 2% BE R AR SR A K 7538 74 ik B SRAEGOIR B A 5 , B
BAEITHE 25em, F7 AR ORRBE A THE N 50em, DHFRE ZiBHE la 5 BARWE . KB P ETE M PRE K
HEH/NX —3, FPAARYE 50em MRRIEFITIEZEZR B P FIAE 4 Bk, TERF 5T B B 9 5 /N X I Fioes 285 B f 5
—3

&1 2007 £ 4~9 ARSESE
Table 1 The climate condition of Shenmu from April to September in 2007

i H Ttem 4 H April 5 H May 6 H June 7 A July 8 H August 9 H September
SEHIRE Average temperature(°C ) 10.4 18.3 21.9 22.7 22.6 16.6
AXTHEEE Relative Humidity (% ) 30.1 29.0 50.0 59.2 56.8 58.3
A A% Solar radiation( MJ/m?) 21.0 23.4 19.8 19.0 18.9 17.3
JAi# Wind speed(m/s) 3.7 3.9 2.9 2.4 2.4 2.3
[%7k & Precipitation( mm) 16.2 42.0 44.9 55.1 97.9 45.8
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1.2.1  SERpzZEflE e

FREAZEB M ERR N 1.2m B 1. 4m F3E 6 R 789 B AR ERE A — /ML
EF K HBR. I TRFEAARS LR 1. 4y’ ZERZ EEHIEE FH% 3em 24, WHIE
R b3 T H3R 3em 245, DA R 7K o 2 vh 0 ] IR AT AR 9 S0 R /K MBS o 78 9 11 R0 AR Ak 4 IR AR ) A 3
AN HE ) ARl I 2E AR i B R AR AL, B 4% Bt % 8] CR1000 ( Campbellsci , Logan, UT ) $iE k& 4% L #47 B
il &, AREHRBERARCE , idFk 8/ EB W ERZL, R EF RGP T ER 2L
1658
1.2.2 SH{EYZEBE(ET,)

F|F FAO-56 #E#£f#) Penman-Monteith AR AE S VE Y FE BB AR ETTE /A " | Penman-Monteith 2%
AAUF -
900

0.408A(R, - G) +7y T o732 e —e)

ET, = A +y(1 +0. 34u,) (1)

R ET, NS B R, mm; R, 052 K AR ST, M)/ (m* d) 56 Dy R 3em &, M)/ (m*d) 5r @B
T kPa/ C 5 A REFKSESIREXRRIMZERIFIER, kPa/C ;T RS FHRE, C su, JFEHITE 2m ALH)
R, m/s e, 25 S AR E  kPase, 2 R ELFRK S, kPa,
1.2.3 tEYAEKIER

B3 3 ek A APy X R B A0 AR BRAREOR [R] , RIAS TR R 7d ZE AR 3 FERE AR v A
T EE AT . WL 4 A 3] 9 AR, P E RS s E IR 8 H 18 SXIE, thkimFHRIE
RzE , 35 BRI B AH LR B8R, 85 I %k B2 A B4R 4 Tmage] 1. 36b AbFHR J5, A4S H A 4% 1) 55
FEAE . WA rh & B 3 FAE AR bR AR 22 S8R, BRLHG IR 77 W A 28 2 Y8, B e A 10 IR, Ab 3R
R 4R A5 5 BE AT , B2 B R 28035 — 31
1.2.4 52EZX

AR ERIEE 15 H/D X, B/NRHE R 1 RE IR 518 B (Vaisala HMP45A ;150cm) | K FH 48 5t
(Kipp&Zonen CNR-1;175em) 5 X3 ( Young 03001 ;200cm ) , f&7K £ F| F AR vE TR AR & .
1.3 BdEabz

3 FAE R | w B S AR A AR K AR AL & AR E T Logistic 3 ZH08A1, HARK N :

a
Y 1 +bexp( —cx) (2)

K0 ZRBEMIIREL, y AR RE MR EEE, o b DHIAERISHL
FASH Y7 R ML R BRI RGE] 3 MHESNEDRE(K,) , HEAK N
K, =ET./ET, (3)

A, ET AR EFRFEHER , mm . BARAL BRI AT IR HI/EHH Office Excel 2003 & SPSS13.0 GEit#k 4+,
2 H#RESH
2.1 fEYPHREMEE A

FE B ORE K 52 BIAE Y AE BRARAE SN ERER 58 BN , DR AT RS R 30 B A ROR DL SR 28 DT T O B
HNREZ—o B LR T 3 Mg ks o B 2216, I PP T LU H 3 i gk e A i BE 22 1 -1
AR 12 4.5 AMEYUET AR, TR AZSE SR SRER TR B IR gk = A
MR L FEB/IN (BT G20 6 Ay IRZBH T =, FZR I, TE A T R AR 17 O , LB b e R e
A BRAR DL T HEE K R R BE AR (I RBEE . 9 Ay Z JE AR AR B, i 2 P St %

TEFRERR SR AINGE RT3 AP E AR A R, R AR AR . WERE A 9 A iR
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EANAE iR RE T RS R RE T HRE R —F Y ,9 A G AR JE v R A
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PSR BAR B T7 SRR , TERBARAT AR 4 B I 28 S0 ) R RORBE A — o, R AT 2R E A A R 5 R[] i B
TERER,

_ _ 70 - - 80
70 Bi7E Alfalfa 70 #74% Caragana
60 |- - 60 60 70
= S 60 £
E sor- 505 E 50 >
1 g = 0 ¢
W 40 40 ¢ = 40 2
= g = 40 3§
E 30f 130 & E§ 30 g
£ 0E 2 30 S
¥ 20 H20 = fE 20 =
# w % 20 g
10 410 10 10
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 | 1 1 1 1 | 1 1 1 | 0
238323382858 ¢ = 222828285832 38828
T I ITL8 88855585888 T888555588383838383883
H 1 Date
120 = Vi BE®E Artemisia capillaries 7120
100 100
® S
£ 80 80 g
< s
5 2 —o— Plant hight
2 60 60 3 ) €
= = ——— #J¥ Plant coverage
S S
A 40 40 =
£ k>
20 20
L 0

B3 Pl bk R AR L

Fig. 1 Change of height and coverage in three vegetations

FRAAR(2) % 3 PGk R B AR T G . R 2 A TG SHOFX U EH#ET THXR
BOPRER BAR AT o AT AR T E@?lé‘iﬁ%ﬂ%&]iﬁ%*ﬁ%%ﬁﬁ%ﬂﬁ 0.98.0. 93, AR#ELR N 3. 24
5.39, Logistic MR 7 S5k R \Hi BE MU R A INE IS AN BT PRTH o JRINZE TAT AR S Y, #EA 9 A
HBEE HEEAEBBENES . 3 MEIRR  ZE A MR REAE 0.93 ~0.99, FRiERAL T 2. 04 ~
5.39 ZIa], W 3 R POV 3B A ASAIE Sl E EZ AR G AR e B 2ZE R AR/ . BIAIA Logistic

®2 HEMEE Logistic MLHMASE
Table 2 Parameters of three vegetations height and coverage by Logistic curve

“ b . R FRUER
Standard error
H715 Alfalfa PR Height 48.44 8.16 0.04 0.99 2.95
5 Coverage 38.91 5.03 0.03 0.98 2.56
#r 4% Caragana PR Height 165.96 17.83 0.02 0.98 3.24
5 Coverage 43.95 101.55 0.05 0.93 5.39
T BAES Artemisia capillaries ke Height 101.45 14.90 0.05 0.99 2.04
5 Coverage 78.84 55.66 0.05 0.99 4.33
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N6 A 25 HARBUEERRTE6 APMELS 7d AN /G MBI, FEMJE 38 & K B3N, A1 3928 % FiAE
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BT 3 ME PR R H AL BRI B R ZRIE 5 AKRE 7 ARX—iE, W5 HIRE] 6 A¥IiX—if B
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Fig. 2 Daily evapotranspiration of three vegetations
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WK R KA AB B 3 eh OB TR R IR MK A SRR B T H R R Sk . BIRoK R 1
B RE K RIS & R X RS  H IR R I E SR T ARSER S . B LKA IR
/b REGE T B 1 A R I TR SR 4% I B IR , 7K A 4R P RO S I B BB R T
2.2.2 ASEhRAEBERMSEEY BRI A B Al B BRI Aremisia capillarios

HBOUNS A 21 SFRESIE R, | SHFCeen 00
FHEB A ZEBE N 6 AFFIRGEIT. B3 AW TEE, 160
W AMBIRRE 3 FREBN A ZEORA BT, A 5. E 1o
BT 6 F {4 MR N 79. 9mm, S FE MR B 19 A %“’0
0.7 7.8 RSB 5351 59. 8mm 54, 6mm, TiidE & o0
9O A By RS IZEBUR XIS AE] 72. 2mm, B TAE %
8 ANCEENEG, B9 A B X ATAERS., #4546 0
AU BN 68. 8mm,7 A 74. Imm .8 A f K $ i Month
74.9mm.9 A4y~ 95.2mm, B RWE K WEaHE, &5
L1 Sobiren I35 JEE O AR AL FT LB H A 46 9 A iy —
BAEER, B S R ST — B R R
BIFRES 6 05 MBI 116. 6mm,7 H 4y MFEHUR N 97. Tmm, 8 [ MFEHCR K 55. 5mm, 9 H 4 MK HER
371, 2mm,, BBREAE RIS I PR T R ORI BRETE , HUE 6 I PE A K HORE RS9 A B HEA R
o BAE 1B 3 FRGRRE S AL, T 7.8 0 3 R A K B R AL FE T W , (B ZE R A
WLEE H 7.8 A 3 FEEEE SRR R X AT REH T 7.8 H (57538 1 LR A0 M 7K B RIRE K 37 3
B S SRERA . H IR, REER DBARFE. FAAR ) HE T MAANBERR ET,. 6 A4 ET 4
B8] 169. 2mm, 1 7 H 8 A4 ET, 431 151, Imm 147 3mm, BIASE W HIR 6 A BIASH#ELR
FETFT A A4, B 3 Rkt b A 2R 0 B R ) DU IR B RNE B A BT 10 7 A58 A
2.2.3 B ET,MBFFEBR LM

4 iR T ET, 0 3 R g e EAUERER 1 2 0. N R AT A ), B R FEEA 7 ARG
BRGEERE TE R W4, TS AR A BB SR B R ESE LT B4, B 2l F AR & 15
Brbe K B2 RAK, T B0 By BRGEME 48, A5 H 21 BEI9 H 28 B MM BH%
B H| 316. 8mm 317. 7Tmm {YAHZE 0. 9mm, P FRE i BFIZEHE N 361. 9mm,, X — A Bt 7S I8 18 IR i
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Fig. 3 Monthly Evapotranspiration of three vegetations
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Fig. 4 The cumulative distribution diagram of ET,, and three vegetations ET
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ET, [ 2FRE N 636. 2mm, i T 3 FifE#E ) BRRZERE . XUASKRE R I AR 0M AR E 15 TG %7
RE I ME—BE R 45 3 FPRHE H 28 BUR M 2 A LB ) R 3OK 4RGN THE B 2R BCE B 1= HIE . 16
BRI T LR 25 S 133K 228 A T LUSE S T B AR B e SRR e XU A A DX A R BURFALE
2.3 YE¥ZE % (Crop coefficient) K, 115

M BFEZK B MG XS T & B RO RE R B A AR A KRR S A B R F EEMER .. HK
FEZK B FA B 7 AR 22 INZE B A0k (15 BEAH G ER AT LA L BOKE B T X8 AR B RE /K B, T 6 ok Wt 15t 4 45
ERE A E MR ER , RGBS 2RI . BET, &% MR A Ko 1 ET, 8 @ FEK &, X
TIE— b XA [RIAE 4 FE 7K B0 E PR S SRR TE T 8 &5 PRI Koo AT K 07T DA BRAE 4 B (9 A 1 %
FbE BT LA AR B A R AR B R A ERR AL (FAO) 4 T — Sl i K, 37
B4R R AR b URAF LU E S R I Koo ABFSTUARIE FAO HEFF 73 B Ko TR s, FI A
K1) ) 5T EETRE Fr A MBS 3 FEEOIEY RE(Ke,) P EIEY RE(Ke,.0) TS IEY R
B(Kena) o I THEVIFRIART ZARR BRI, FTAR T E T Ko Kepao ETE TR PR E VA h 3RS 39159
K. 435120 0.48.0.54.0.42 F10.58.0.67.0.62, ¥R K, 7 0.45.0.57, K, K38 NEB AR
FNIE VAR EAE AT AR R LB AE K B IR AL T R R AR

FAO {24 B TS IR A0 1 IS 1 K 43512 0.4.0.95.0.9 /10.3.1.05.0. 5", HfE b AT
DA ), FAO $24EH K FIARYE SCINEHE T B 18 AAT 2R Ko FAE 2R . BRI, RIS SE PR E B S
ZVEMZERCE A 1 3 1 S R K XU Ag 55 X 3 AL RSB K AR LB . [RIHIINE (Y 24 b SR R A
WATF (Setaria italica) WIH P HIFIG B Ko 435029 0.23.0.43 F10.24, LWETE P MBI BRE 3 FiiEk K.
BN, RS THEBRNETPNFKREEDT 3 M ERMY. EEETASTARKMZE LB RMEYE , KIE
VIR FAE R BE R L 3 Fp B A/ . R E R AT R A RKERE, ENMTRRR WRIEYE KB, Bt E
SAE S THFEE 21 LK 7o

3 Fit5iie ®5 3 HERTEMEN K,

(1) FARNEETIRE T A MRE 3 fi Table 5 K of three vegetations in different stage
PR RN 5 R R R — 18 A, BIAEK Keini K i Keend
VIR A A A FARE SRR R W kg A AR Alfalfa 0.48 0.54 0.42
KBS 767 8 A G B ey o T Comgana 045 05T -

T4 B 75 Artemisia capillaries 0.58 0.67 0.62

K, BEA9 A MR EKRERE B EHEAME,
AT Z R TAEWE RS IR K Logistic HLRIXS
3 v POk = A B B [ R ARG EAT T R T 3 PSR e A 2 BE A R B4

(2) B8 Fr A FRE 3 FHEEAY H 28 BUR 2 AN I R B B 8., K e T e 2 B W J — = B BE 7Y
AR B — A FEBOEE , AR SRR R, BB T — KM KX M R E R . X 5 H 25 S 5
B IR IX 3 H 2RI EA LR R o XU BASALUA A 7N ) ok o2 Y b X AL 2 BIORE K AN
MRERA K, HOKIPROU I ZE R BE 0. 3 MAESRZRBHFOK RSBV E 7S 316. 8mm A7 5%
317. Tmm B FRH 361. 9mm, HABIRE R T A RIK b, (A2 AR B7E 3 Mg B . R AT RER La
AR TP SR TR K AR TIREAGETE, RE R T | SR FEK D R RRAN T, B
RPN B AR IR S KLY &, IR B o MR NIE I 3 AR PR R TR
BAREOK B, B R R B Tk 3K BSOSO , TR 5 B A Rk AT RE & S B T e
SEEE AT AR RPHEY) , HAE W) B (A 3 b R R AR BU7E 2 ~ Sa [l BRI, 76 N TSR RS R P %
TERIEAE YA A T RETE 0 R AR O ZERE b, REARAR BRI R B B , IR T LA 6 - 390K 703 BETH #E , SEBUMEL B 0%

IS 3 Bl PO [F] Bk [R]RBE A 78 BURHE AN ET, BZEACHRHE , 7T LA H H 30K o R OUx FHEB 28 B
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BEEGIVER, R KD 25 R K B A A 7 B B A SR . B ATERIF ST 38 v JRUK XUk 52
B XA AR BORE /K LR N R FE 2025 IR B Rk 7 AR 1, BITE S S8 R I T 2Rl B 458 390K 02 mT X
SE AT BB T AR B e K I KU 32 i XA BURHIE . ATE BT FE R, 38 XA S8 N TR g i R 3E
JF R BB M A R X X SRR RE K R RIRE K B, % T 1 T 2 AT B 250 B AR R A R
A RKSHR A EZEM

(3) HR3JE FAO HEXF I J7 85 , IS BRI 2 E AR U E K 3 R gL PRk &, VI HE T 3 ff
M Koo BE A PRE D AU I K 235 0. 48 0. 54.,0. 42 F10.58.0. 67.0. 62, 72 #AF
IR K 290.45.0.57, B T H 76 AAT 2508 2240 LE AR YD , TR G 5 B B8 4K ik 18] 9 5 21X B 5080 R X A _E 1)
Ko #ATBITHSRIE . IR 3 RS K 7T AR ), SR AMF PR AE R KA R K, 7719
BRI o PRI B XA [R] 3 DX A R A 9 R AR G Koo BRT, Ko B3R R T 2R AT xR AR
Y1, 35 F B R Ko BFFEED , RGHE R — X B R POREK B PR RHET R W XE. Rl RBE+
g JE R BE A R B AP A SOR S AR R AR 25 BR 5 A3t X, 3 4 ST A A Y K, 3R A AN A
FEBLAFE K B ANFEAK LA, T L4 2o X A 5 S o 7 PR 4 B e A 7 6 B 4 (3L St B K , B
FIF LA Ko A ETo 7 A PO K B, 458 Y B R SRR e BRE K Bl B MM Rt A7 N A Y
B,
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