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New Design and Observation of Lysimeter on Actual Evapotranspiration
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Abstract: Research on water balance and evapotranspiration (ETa) process is an important part in water
cycle research. Observation and assessment on ETa over land surface are of great significance for the un-
derstanding of water cycle and sustainable development of water resources under climate change condi-
tions. However, traditional lysimeter is usually of simple function, limited precision, and is expensive in
installation and daily operation. To observe ETa over land surface and understand the ‘evaporation para-
dox’, the authors designed this new lysimeter system, which is located in the Ecological Experiment Sta-
tion of Nanchang County in Jiangxi Province, to study the impacts of climate change on water cycle and
ETa over land surface. With many hi-techs such as high resolution weighting system (0. 01 mm), pf-me-
ters (pf: 0-7) and observation GPRS loggers (24 bit, 512 k), ETa over land and its process are measured

based on the observation of soil water potential (Matrix potential) , lysimeter and groundwater level. Be-
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sides higher precision and frequency compared to traditional lysimeter, this new system can observe ETa

process, the new loggers for soil moisture and water potential, which got the international patent in 2004

thus it is of high precision, observation frequency and wide adaption to environment, and therefore can be

used to a wide range of application based on different targets and new version of design.
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Fig. 1 Structure sketch of lysimeter system
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GP-BusLogger II #A20088 - Incremental Data (Pos: 93342) - GSM/GPRS Signal: 10 (Parameter Set: 'MENNENE SNES SN par ')
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Fig. 2 Sample data downloaded from lysimeter data server
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Fig. 3 Dynamic process of evapotranspiration over land and
groundwater depth observed by lysimeter system in July 2008



.
116 L

% 936 %

H izl 545008 30,3 C, A fE /K & 104, 3 mm,
MZEWOR B 110, 9 mm, KA o ffE . HAROk
B.TH 9O HEAA —RIEKRE, BFEKE 62
mm , I Z A T R 8] K 43 78 2 L 55 PR ZE 1
RGN R AR LR AR ERM R B K., TH
Ref 7K 53 385 32 1 % 7 6 R A R K o A — RO i —
JE I BE T R TRl KSR A Y 1 RZE Bk A B
SIS A /I B O8I0 2 B 3 R T A K A T 7 [ 7
BRI B . T A MR KX 9 H B K
PRI N B3 17 H 224G A TF b 530 2% W 32 4 X
K BN R AR S K A BN A E 4 m R
T T~8 RELWBIE .l B iR 2% SO0 5
GGl L 25 S HAH 2 BT BT R 8 N A M
B 3 7K — il — 2R ORI 06 R B HO X il T K
(254 R Sk 1E B A TR X K A0 30 748 b 4R A 42 3t
BRAA AR | [F) BE y E— 20 40 i 1 K iE B 2 8k 5L
R 25 I & S B0S5 B AL 19 S B O8I0 A 28 R RIS I R
2 [] JUEK G Sl

4 5 8

B 7835 A H H A3 FOULI A, 75 2R )
W3 s WLINDRS B2 A R A2 BALAS BN R 52
AR SCA 28 0 2 i T 2% RO W DU R G SR TS HE Y
T HEREIRE RS B E TR R RS R A A TR
W 2 ] 1 33K S 7K Sl B A% s L AT ) B
Hi R 2R R L LK B TR R R K A A
2R S8 M HE A BE SO R L A% 5 7 s KR 4
e [, REERE WS @ & GPRS g2 1P i #rf R
Ch HATE PR L5 —4 GPRS 348 1P £l R4 4
S IE TR TG 2 B SR 4 R A% e S B B B0 Y
SERPAE L PRI SR A KRR T A HAG &R
B8 22 e AR AR X PR BE 19385 N RE 7 H5  1 FH
w1z,

FEl 0% 0 AT A 000 i TR 22 #3028 28 R A
W7 R 2% ()8, AR SC R il T 52 B 28 1R I R 4
X TR BBl o 0 Hb R ARG L R
JE 7K 43 K 3 CE B % F) 5 102004010518, 9) L /NI 2%
BACFI M 7K A7 85 22 3 AT LI AT O A Sy 1 h Y
SR S 55 % LY o X R K G AR L AR R ZE R
T LA K A NE B T 7K A7 A8 Ak B R AT T A
FELA 2008 45 7 F W8I0 45 5 A ] L Xk HAH B oG ARt

0T DA R 35 4 M S e e K — R — 28 B R
L ES I R e R L2 1 RIS
Sl 5 ot 2 T S5 2 R T B 7 R 5
VR L B R e R 19 6 B M LA B T B 7
o,

B TR A% S A 0 9 S B L
Fl A% SO B 7 TR0 4 S L0 B L
U T R 45 0 2 B R W3 I 25 PR B 48 1 T8
A5 AL R IR 0 UL I B0 7 05 1 4 5 R,
A T 4 T 34 80360 510 M K (32 0 L B R
KA LI 898 A K UL L B K U 25 . B 5 7
K FRBE R 5 A S SR 4 A A2 B
S 4R AR T 7 T S UL B

&% ik

[1] Ohmura A, Wild M. Is the hydrological cycle accelerating?
[J]. Science, 2002, 298. 1345-1346.

[2] Peterson T C, Golubev V'S, Groisman P Y. Evaporation los-
ing its strength[ J]. Nature, 1995, 377. 687-688.

[3] Brutsaert W, Parlange M B. Hydrological cycle explain the
evaporation paradox[J]. Nature, 1998, 396 30-31.

[4] Roderick M L, Farquhar G D. The cause of decreased pan
evapo-ration over the past 50 years[J]. Science, 2002, 298:
1410-1411.

(5] 2=k, RVUHE, & bl A, 45 = VLU M XA A8 b B L A 45 360
BRIl % ,2004,30(8) ; 18-22.

[6] Ramanathan V, Crutzen P J, Kiehl J T, et al. Aerosols, cli-
mate, and the hydrological cycle[ J]. Science, 2001, 294
2119-2124.

(7] EZR, BiEE. TEABEEAGFFROI] <655 5
7%, 2002, 7(2): 137-145.

(8] RE T WIBRA, FAEI, 5. XA HUR 6655 0 2 77 i 25 3k
[JJ. el T4 . 2006. 10.

[9] #EFk4r. E601 B 5 /N R ZE R E 5t i 4x or (7). <%
2000,26(10) . 45-48.

[10] B/ PhATAT. E601-B 70 28 % 2% W8I0 F H #5185 B 43
(7], A%,1999,25(D).

[11] 3824 ARREDY. MR /INBI 28 % 25 LI /K T 75 & 2 19 LA ) B0
[J]. K%:.1989,15(6): 48-51.

[12] H4&oC, Eiitfe, £ 5. 2 H0R Bk O vk 5 4r L)1, X
4,2005,31(2) : 86-87.

[13] Febre A0 05, =Mt Re &k ik eill]. K%,
1986,10(7): 26-30.

[14]  EOBr, XIEWT, WaHe #MREIT 40 a 28K & i Bk
FRELT]. FARVEUR A4, 2003, 18(4): 437-441.



