ChinaFLUXSE 7 R@EMMIEC SHARLE)

E CAMPBELL
5 SCIENTIFIC



TEART

—. JMTAfE

Jta i@




AT AERERRE

ReriEE: BUlNERN, EEELR EETRVERNRE, BRAEREE,
=]
E

BRIR J/m? - sHW /m? , BIBRE—RE, SAIHEEZSH
*%JE?% H — CpKZ_; Net Radiation

REAMESE: H =paCwT
Layer

Soil Heat Flux G

WX EALE T EL: H =2t

1+

ﬁ '




AT AERERRE

REAMEEE: H = paCow'T”

REIEXRTT AR EEME R IXEfIAE, RUEEUERYESE

N1/

‘I"*Iﬂ-' - 10HZELZE20Hz
/1 \

/ \ L)
&
&

MR EEMEIMRERIRETEN S ZIRA



AT AERER

8472 Flux_CSFormat_14.dat

55.0

a0.0 4

45.0

40.0

35.0

500

25.0

20.0

15.0

10.0

3.0

0.0

-5.0 4

-10.0

-15.0 4

-20.0

-25.0 4

-30.0

-33.0

-40.0

-43.0

<H =
I1/52

(=
T T T T T T T T T T
2021-06-19 2021-06-21 2021-06-23 2021-06-23 2021-06-27 2021-06-29 2021-07-01 2021 -07-03 2021-07-03 2021-07-07
a0:00 a0:00 an:00 a0:a0 a0:a0 ao.an a0:00 a0:00 an:00 a0:a0

IEBIE TIEfRRY40 R AR

a_strgth[Min FW  FW_SIGM
10,52 0.52
11,42 0.84
12,03 0.67
13.00 0.91
13.31 0.86
14,15 1.10
13.62 0.58
12,13 1.39
9.68 0.89
8.91 0.28
11.64 0.81
13.34 0.82
14,48 0.94
15.16 0.93
15.56 0.79
16,08 0.99
14,66 4.37
-37.12 13.76
0.04 21.08
-31.19 18.47
-45,37 5.16
-45.93 3.38
-46,26 3.13
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN
NAN NAN

sUN_azil
80,12

83.34

86.72

90,41

94,69

100.04
107.57
120,12
145.63
190.86
228.23
245.45
256, 18
262.53
267.31
271.28
274,81
273.10
281.28
284.45
287,608
291.03
294,57
293.36
302,45
306,92
311.85
317.30
323,35
330.01
337.30
345.15
353.41
102,67
10,27

18.37

25.99 E5

33.01

o Am



79t

{EFEER

<H =
I1/52




+ENR

AR EIIE

HEEEEENX

fUXTIE-

2.

3.

BESZRARNITIE

4.



oL \
! / OP = (ai + b)) + ck
i / 1\
kia”|P
Nmm = »
#4095 /B B UEORIP TSR =
A 7 HERBA R —RIE S
& K%, OPHIESIEREE



RIETHES S P

1, XURUEBEREARRD# AU, U, U,

2, BERERONENKEY,, U, U; BalLioiEER
A ATRARR3 MR L, FTAU,, U, UFR

Instrument
bubble-leveled plane




Instrument
bubble-leveled plane

U;, Uy, UDBIR=XIES
(ERRRNEERIRIXE
KN, BI5UEAEED

=30° 0
Uz

ul

\i 7/

/ 1\

U]__xyl uz_xy ] u3 _Xy?:EiE.}:Eélédzlj_‘
ARy FERPOAEE, SUMH
RUSkF o BIZ90°, 330°, 210°

U3_xy U2_Xy




RIETHES S P

U = '(_u;cosgol +i1_1;pin(p1)sin91 +F,L;F0591
Uy = (uylcos@, +huybing;)sind, +lu,koso,
Uz = uxlcosgag +|1|iy}‘ing03)sin03 +!EZ}:0583

U

U] |sinficospq, sinbisinp; cosO | Uy
=|sinB,cos@, sinb,singp, cosH,||uUy
sinfzcos@ps sinfssings; cosO;| LUz

Uz

Uuq Uy Uy Uuq Uy Uq
Ur |1=A Uy A1 A Uy =41 U, Uy =41 U,
Us Uy Uy Uz Uy Us

@1 = 90°

A
UY

0, = 30°

X X




B mERENX

= yg defined by Barrett and Suomi,1949

C
= P = pRT
IESENEKSS BNERSEFENBRT, B SAItAREL SRR SIS, EIHK

MNENXEFRES:

V.

CZ

Cpd e .
(g = 5=, Ry NFSHESARES)

T, =
YdRd Cvd



t = distance/speed
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Select ltems for Flux Computation

Master Anemaometer | CSAT-3 [Anemometer 1]

[l Crosswind correction of sonic temperature applied by the anemometer firmware

Anemometer Diagnostics :

Fast temperature reading (alternative to sonic temp) :
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Comparison of turbulence measurements by a CSAT3B sonic
anemometer and a high-resolution bistatic Doppler lidar
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Ensemble cospectra between u and w (absolute value) based on turbulence measurements from the PTB lidar and the
CSAT3B sonic anemometer. The dashed line indicates the theoretical -5 7/3 power law in the inertial subrange
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Geometrical  First path  Second path  Third path

deformation =1 =2 i =3
Path length before 11.6486 11.5240 11.4968
(di /d7; incm)  after 11.6160 11.1245 11.3548
Zenith angle before 20.935379 20026608  29.612041
(6; in®) after 29.925878 25.226585  28.772601
Azimuth angle  before 00.000000  329.527953  206.80477
(¢h; in ) after 00.000000 324736084  209.23382
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(a) 17:00=17:30, 8@ May 2015
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Sonic temperature (C)

Time (min)

Xinhua Zhou et al. Recovery of the three-dimensional wind and sonic témperature
data from a physically deformed sonic anemometer
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Horizontal orientation

M| of the sonic anemometer

Class Range
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Table 4.5 Proposal for the combination of the single quality flags into a flag of the general data
quality (Foken et al. 2004)

Flag of the general
data quality

Steady state test

according to Eq. 4.38

Integral turbulence
characteristics

according to Eq. 4.41

Horizontal
orientation of the
sonic anemometer

CO =1 O oLh s L bd e

1
2

[

1
3

one flag equal to 9

1-2
1-2
34
1-2
3-5
<35
<6
<8
6—8

1-5

[
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00 00 00




ILJ\1Z|X)_ E= =XV j“«

B EERAETRNEFHRLS,

al¥xl390, 1, 2=1F4

i) o oy T o 5 2
(1-2) 8% (<30%) (1-2) B8R (<30%) 0
(<5) 8 (<100%) (<5) 85 (<100%) 1
(<6) 8t (>100%) (<6) 8¢ (>100%) 2

TR ERID TR, RE

¢ FERTHIENE,

* =5

FREFH, RASIERERS, RZUBE,
EEATREARSITRIOIRE

& REIRIEIE, TRATIESEREWNLR

¢ FRERENLE REMEAEEDNSS, (BERAITFTIEIME

(1~3)
(4~6)
(7~8)
(9)



Z=e6 Flux_CSFormat.H

i
=
x
v

Flux_CSFormat ~ H~ [ QaQc

3404
3204
300
2804
2604
2403
220
2004
1804
1604
1404
1204 !

1004 ' .

804 ; I | | .
o™ |

£ 604 ‘ i - * ) | i
= !

I
Il

404 ,
204 : ' { il
04 . j Y ok by o
204 | . | bt
-404 . I .
-604 \
-804
1004
-1204
1404
1604
1804
2004
220

1102 11-03 11-04 11905 1106 11-07 11-08 11-09 11-10 11-11 11-12 11-13 11-14 11-15 11-16 1117 11-18 1119 1120 1121 11-22 1123 1124 1125 1126 1127 1128 1129 11-30



iil:ﬁ/ \1;)-?

EENREmRT LU A ARSI SRENE, EREXA, INRSEE-2/3ER, MElEE-

4/3E1E

variance =7 =I;;Sr(n)d]11(n)
0

covariance = w7 = jn C, ;(n)dIn(n)

i

(Co)variance is area under
the (co)spectral density
curve

e ISulu*u® = ISVIU"U" < ISWU™N®  +ISTIT'T * [Cuwiu*u* *CwTh™T*

001

0.0001 ! L '
00001 0001 001 04 1 10 100 oooot oot o1 04 1 0 10

n={z/U =tz




¢

Mz / \1;)_?

'=pa]

1 Too close to cano

- SRS, MRS RS RER, R R
Twl sk, MBRBRAIRE 1 0H RASRENE, Nt Rk — ST

o0t o ° ‘:.- E,‘J1E_% - Pt

0.001 % "
i ] T T ! ! TP : v \ IJ /
17 High above canopy \‘f‘//\\ Y
: ~ 6 | I\M d - 4

0.1 -

Mormalized co-spectra, nCin)/w'x’

- i ' H , '/J
‘f*‘*-' -“*4 -<i'.‘;\\ i \ | / (-.‘
0.1 1 F 4 N ! d: ~/
: ‘r" “.\ \ ! |
. * ! :
e " <<l L0\
0.1 7 :“.‘ A :‘a | / |‘ \
b ' L i’
~ 7 e
0.001 . - . . > .
0.001 0.01 0.1 1 10

Non-dimensional frequency, f=n{z-d)/U

TR e,  BETUBIEIRESN (Ogive) REMEMAMAEORIIE
¢ ~mpew' T (— NEZ450gs

A~ IRGASEf12em KB BT F T TV HAMONIE o4 [
e -~ A 5IRGA[R] FH47cm ) F

(Burba, 2013)



REE &

REEFHEHAEHRIANRIRIRIMERBEERIEN— 1M EENE , FLUXNETIFSZ iR taeEF
BEIASWRDITEN —MRERERF R T EEEURRIRETH.

M20tHIC80F(C/EHEFIR, HWREEFENASHIIMRIE KSE0AILFZHHE A (Foken and
Oncley,1995) BISESTS TEREE Z ZE X TR NBFEERIA,

_ Y(H +LE)

ERE =S/ =0




FA= By

FIUXNET. EuroFlux®] ChinaFluxgy
ECUNIRIBEEASE 5 %5/380%.
T4%R] 73%, ZFiEFEREEANAG
HYIE)R

QD%EJZH‘EEEEU*SZ}EE’J‘@EEIZHAKEﬁﬁﬂﬁ
{ENE, EEEEN=EENGR=
BoJ 5

Surface
Layer

Latent Heat Flux Ly E

Sensible Heat Flux H

Soil Heat Flux G



IR DT

Wind sensorx L

’ | " [L}
<~ Fetch | ™ 1100
I L I

- WESE - HEERE KRSIENE };



IRX DT

4— wind

i

|
3

J/u kﬁ\i\/< <100<150<200

50
Upwind distance m

2,=0.15 x height of canopy
EEREERN, WURXIER
SHEFERSEEIE R, MR RN

400
oY
J0a
ok
200
1{":' @l i 504 Wind
wall
F Unstabile . Stable
0 ¢ b1 oM {efL=-1.0} 0ol Mewtral [ij"l.:].ﬂJ
100 ot 0001
200
aad
-304
@,
400
o 100 Failv] oo 400 500 [e1] To0 B0
X{m)

REEEHISE, WNRYREEEE#K



I AR



