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Fig.7 Duration variation of the sensible heat fluxes derived from YZ01,LAS and EC( Miyun site, June 30 to July 4, 2009)

Hyc LG, Hys BRI M H s 7 227 357 HE 9 BE AH
FIEMER“ Hy” Ko TR AT A R R 4L

AR X 32 A TS el R K i, 1T 2 AN TN RN R 4
AR X 1 SR Bl A0 K A, 3840 53 4 i
4.1.4 #HHGEF LE by

WARSCHIF A 2.2 frik, A 7RG RKR B
P, ZEAS IS U T AR B 2k (1AL i R
SRPRN bGP AR T B T
WG LE_LAS_tt]” . MK 8 ATLLE ), A &R
250 FT A5 P R R £ PR R G A5 1
BHGE  LE_EC” )L a s dkw — 8, L EA R
55 INAS 1) Vs B 1 b TP A DG Yk T DA ) Vs G
AR R —28, “LE_EC” 5“ LE_LAS_Hf " Z [A]
MERIEIL G R BN 1.07 AR A 0.78

4.2 M 5EE BLS450 R KREHEXRS
EC gyxftE
T 2234 (100°27'53"E, 38°02/40"N ) v T 7
MR B B N EE . YZ01 F1fE [E BLS450
YR AR 2 390 m, A EHHN 9.5 m,
YZ01 {9 % 5t 7 5 18 [ BLS450 F) $22 W 22 3% 1 v
FAHE, YZ01 A0 RS 55 7 [ BLS450 Ay & B o 2 4%
FE AR 3 5 108 BE MR 5 28 8 RN i S XL i) JRUsE L 55 K
TR G ARG R Z AR AR T | L7 i
10 m (=3 B A SGIINE |52 A 4 B HGE A8 IR
ML AEIZIE T, L A B 30 min SEI{H, A
XIS YZ01 5 2009 4£7 H 14 HIEH 1217, 1t
Bof 30 BEAH OC R Gt ia % 1E 7 (3 2008 4F 6 J] 11 HIF
AN ) |, T 7 [ BLS450 39 fa] 35 WL ( 15 2009



5511 1

Jill A 0 45« DRORUBE 7K A 5 LN 2 5 1 0

1135

10 A 17 HIFGE M) o A S0k LS 5 B AH G R
Se 1) Fex ik st 8] 4 2009 48 H 9 ~17 H, HuXJ 3
H4 H 1 LE ; 5755 BLS450 [ b X256 B 7] 5%
2010 42 A 11 ~20 H, Xt H N € FH, i T4
[ BLSA450 ASfE 1822 4 t DA MR 6 14 i LA 5, BT A
FEARIR o A TN IR IC IR R (55 (6T EL &5 SR 40T o
4.2.1 15 BLS450 #F bk 22 5,35 S 45 2 09 45 M) 5 3%
C:uyss R}

K9 & YZ01 55 BLS450 754 C2 X L&, M
& 9 u] LA HY, YZO1 Fi BLS450 {4511 C2 {1 H 284k
AR T . (H 5% m i A R A KR —FERY 2,
YZO1 JF54 C ¥ 3m#R L BLS450 MIE [ € K, T
(1) €2 Z AR A 2R B0 1.25 A3 525100, 93,
4.2.2 5 BLSAS0 xfrbpi i & Heg 2 2

110 2 YZ01 Z 485 BLS450 Z 48 WL 11 Jak b

Wi H R R E . B 10 FTLUE B0
HAMER AR R, 5 C g 24, YZ01 il
FE WY RHGE B H 35 AR . BLS450 5 ) B &
HR,ENZ BRI G RO 117, R EL
$70.99,

4.2.3 LHREAF ARG RME T H 6%

B 11 2 YZ01 F 485 1 B2 AH OG22 40 WL 1) Jgk
Hama H 285 1R K. WK 1L /LRt e
) H AL AR H R . 5% iy X A5 R 2k
B1, YZO1 0 i 1 o HAGi £ H 5 3l 41 L i B AR OC R
SrilE G i H R, FZEEN AT Re Rl TR
JEA R E RAEFAERE = A SIS, X B[R] 1
Y G RAH 82% FiA o
4.2.4 LREMLARGWRNTHLEE LE 4R

558wl —FF 78 A 2% 0t g 5 ) AR

500
—O0—LE_LAS_##l

400

300

200

100

BIEE / W/ m?

-100

06-30 06-30 07-01 07-01

07-02 07-02 07-03 07-03 07-04

HE§/H-H

8 YZ01 #%5 EC RE WK LE B (ZF 15,2000 £6 A30 HE7 A4 H)
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Development of a Measuring System for Surface Energy and
Water Vapor Fluxes at Large Scale

SHI Shengjin' ,HUANG Binxiang' , LIU Shaomin®, YANG Yan',
HUANG Yongbin’, XU Ziwei’

(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;
2. State Key Laboratory of Remote Sensing Science, School of Geography, Beijing Normal University ,
Beijing 100875, China; 3 Rainroot Scientific Limited , Beijing 101100, China)

Abstract; Based on the extension of the first-order perturbation theory of optical scintillation and Monin-Obuk-
hov similarity theory, an apparatus YZO1 for measuring the refractive index structure constant C> and for measuring
surface fluxes, such as sensible heat flux and latent heat flux along a long line-of-sight path, was developed. This
apparatus consists of a transmitter part, a receiver part, an optical alignment part and a signal processing part. Sig-
nal modulation and demodulation method is used to distinguish the EM signal from background radiation. Filter and
feedback circuitry is used to increase signal to noise ratio. The power of YZ01 transmitter is 3W average, and the
receiver only 1. 8W. The feature and accuracy of YZ01 was tested by comparing with Kipp & Zonen LAS and Scint-
ec BLS450 over Miyun site, Beijing and Arou site, Qinghai. The results showed: (1)The modulate signal of YZO01 is
about 14% stronger than Kipp&Zonen LAS over Miyun site. (2 The slope of linear regression and the correlation co-
efficient of C> between YZ01 and LAS is 0.98 and 0.7 over Miyun site. 3)The slope of linear regression and the
correlation coefficient of H between YZO01 and LAS is 0. 90 and 0. 93 over Miyun site. @ The slope of linear regres-
sion and the correlation coefficient of LE between YZ01 and LAS is 1. 07 and 0. 78 over Miyun site. (5)The slope of
linear regression and the correlation coefficient of C> between YZ01 and BLS450 is 1.25 and 0.93 over Arou site.
(©The slope of linear regression and the correlation coefficient of H between YZ01 and BLS450 is 1. 17 and 0.99 o-
ver Arou site. (D)The slope of linear regression and the correlation coefficient of LE between YZ01 and BLS450 is
1.03 and 0. 84 over Arou site.

Key words: Optical scintillation; Sensible heat flux; Latent heat flux.



