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Abstract

Based on the theory of Eddy Covariance method,fioxitoring towers were
established in Pingtung, in order to monitor the,@ax of the reforestation on the
plain, with the hope that we can calculate the ciypaf carbon storage of the
reforestation on the plain, and the realistic feguin the reduction of G&mission
thereof. We sincerely hope that this study woulavmte some contribution to the
carbon tax involved in the global climate change.

Up to the present, 4 complete enumerations have ¢teeied; there are 12 tree
species in the experimental plots, with a totad,@00 sample trees. From January to
October of 2009, east wind is the prevailing win@ction in the experimental plots,
with an average wind aped of -0.057 m/s, therefioeeexperimental plots are under
stable conditions, which meet the requirementfisfsgtudy. The CeConcentrations
of each month in the experimental plots increasendwnight time, and reach the
maximum concentration around 5 AM, and decreasgugity during day-time and
reach the minimum concentration around noon-timegiit after it. The average
atmospheric C@Concentration of 387.52 ppm, and the daily vasrabf CQ
Concentration of 39.99 ppm. the average co2 flix745 u mol/m2/s, and the
average monthly C&Xlux increase from January to October of 2009.@dmng to the
CO, Concentration and the day and night cyclic vasiatn CQ flux, we can
calculate the carbon strange capacity of forestheraverage, each ha, of forest can
absorb 27.163kg of COrom the air daily or the total experimental plot
sequester 2875.2 metric of €@ach year. The net radiation increases from Jganaar
October of 2009. And reaches the maximum positataeszduring the day time with
great solar intensity, and reaches negative valuegl night time indicating the
dissipation of energy. The sensible heat flux i3.83w/m2, and reaches the
maximum value during day time with maximum soldemnsity and reaches the
minimum value during night time when the tempemiarversion phenomenon
happens. The average latent heat flux is 7.154AM/danuary of 2009, which
increases to 46.051 W#rin October, and reaches the maximum value durityg d
time with maximum solar intensity, and approachegative value during night time
with increased atmospheric moisture content.

Keywords: Global climate change, Carbon dioxide& fladdy covariance method, the
amount of carbon sequestration.
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k= = X Ak i 2+ (three-dimensional sonic anemometer &

=

25N Az kAR 48 4 47 iR (LI-7500 open-path infrared gas analyzéns®

B gt 2 iBAR LN o
1. F# & £+ (CR3000 Series Datalogger)
'Copyright (c) 2002, 2006 Campbell Scientific, IAdl.rights reserved.

'2 October 06

'version 2.2

'modified on 12/19/2007 by S. Ivans
‘added: cnrl, 107 and cs616 sensors

' This datalogger program measures turbulence seas@0 or 20 Hz. The time series
'can be saved to a card. The datalogger will adsapite online turbulent fluxes

‘from the measured data. The flux table save$alttoss products that are

'required to rotate the online fluxes into natwvald coordinates in post

'processing as described in Kaimal and Finniga84},%and Tanner and Thurtell (1969).

2. @ FHAE Fig M2 & EThe following sensors are measured:

'CSAT3 three dimensional sonic anemometer
'LI-7500 open path infrared gas analyzer (CO2d2@)
'HMP45C temperature and relative humidity probe
'CNR1 4-way net radimoter

'107 soil temperature probe

'CS616 water content reflectometer (volumetnit moisture)(one sensor)

' The sign convention for the fluxes is positiveagnvfrom the surface and negative
'towards the surface.

' The datalogger will introduce lags into the CSALB7500, and datalogger Panel
"Temperature data so that all measurements areedlig time. The lags are a
‘function of the Scan Interval and are computedraatically by the program.

' The site attendant must load in several constard<calibration values. Search

'for the text string "unique" to find the locatiowbere unique constants and
‘calibration values are entered.

*** Unit Definitions ***

'Units  Units

'C Celsius
'degrees degrees (angle)
'g grams

'J Joules

'kg kilograms
'kPa kilopascals
'm meters
'mg milligrams
'mmol millimoles

'mol moles

's seconds
‘umol micromols

'V volts

‘W Watts

3. &1 R BARA Wiring

'SDM INPUT
'SDM-C1 CSAT3 SDM Data (green)
' LI-7500 SDM Data (gray)



'SDM-C2 CSAT3 SDM Clock (white)

' LI-7500 SDM Clock (blue)
'SDM-C3 CSAT3 SDM Enable (brown)

' LI-7500 SDM Enable (brown)
'G CSAT3 SDM reference (black)
' CSAT3 SDM shield (clear)

' LI-7500 SDM reference (black)
' LI-7500 SDM shield (white)

'ANALOG INPUT

"1H CNR1 downwelling shortwave radiation signaidy

1L CNR1 downwelling shortwave radiation signderence (blue)
‘gnd CNR1 shield (clear)

'2H CNR1 upwelling shortwave radiation signal (tehi

2L CNR1 upwelling shortwave radiation signal refece (black)
'3H CNR1 downwelling longwave radiation signalaigr

‘3L CNR1 downwelling longwave radiation signalerence (yellow)
'4H CNR1 upwelling longwave radiation signal (brow

4L CNR1 upwelling longwave radiation signal refiece (green)
'5H HMP45C temperature signal (yellow)

‘5L HMP45C signal reference (white)

‘gnd HMP45C shield (clear)

'6H HMP45C relative humidity signal (blue)

'6L short jumper wire to 5L

"TH CNR1 Pt100 (yellow)

7L CNR1 Pt100 (green)

'8H 107 signal (red)

‘8L CS616 signal (green)

'‘gnd 107 signal reference (purple)

'CONTROL PORT

'Cl CS616  power control (orange)

'G CS616  shield (clear)

'VOLTAGE EXCITATION
'VX1 107 excitation (black)

'G 107 ground (clear)

'CURRENT EXCITATION

'IX1 CNR1 Pt100 (red)

'IXR CNR1 Pt100 (blue)

'POWER OUT

12V HMP45C power (red)

' CS616 power (red)

'G HMP45C  power reference (black)

' CS616 signal reference (black)

'POWER IN
'12v datalogger (red)
'G datalogger (black)

'EXTERNAL POWER SUPPLY
'POS CSAT3 power (red)
' LI-7500 power (red with white)
' datalogger (red)
'NEG CSAT3 power reference (black)
' CSAT3 power shield (clear)
LI-7500 power reference (red with black)
' LI-7500 ground (green)
' datalogger (black)



4. &35 R BELRIIE P K _PipeLineMode

# #ic7g "+ Constants ***

'Measurement Rate 10 Hz 20 Hz

Const SCAN_INTERVAL = 100 '100 mSec 50 mSec

'Output period

Const OUTPUT_INTERVAL = 30 'Online flux data outpaterval in minutes.

Const NUM_DAY_CPU =7 ‘Number of days of datastore on the CPU.

Const CNR1_CAL = 150.00 'Unique positive muligplfor CNR1 (1000/sensitivity).
Const CSAT3_AZIMUTH =0 ‘Unique value.

'‘Compass azimuth of the -x axis. For the figure
" below, CSAT3_AZIMUTH = 90.

' () -> Compass coordinate system

'{} -> Right handed coordinate system

' (N)
: {-ly}

|
|

¢ |

' W) ) e o ) ()

' CSAT3 Block | CSAT3 Trdosers
' I

' I

' v

' {+y}

' S)

"The program computes the compass wind directisinguthe constant

' CSAT3_AZIMUTH, and a CSAT3 wind direction. Goo&&T3 wind directions
" are between -90 to 0 and 0 to 90 degrees, egvitid is blowing into

' the CSAT3 sensor head.

Const OFFSET = 16 'An offset delay that wilibtroduced to the CSAT3 and LI-7500
data.
Const DELAY_CSAT = 2 'Fixed inherent lag of tBEAT3 data (two scans).

Const DELAY_IRGA = INT (300/SCAN_INTERVAL) 'Fixechherent lag of the LI-7500 data (three scans dA.0r six
scans at 20 Hz).

'‘Determine scan buffer size, CSAT3 Execution Pataraend fixed lags for CSAT3 and LI-7500.
Const SCAN_BUFFER_SIZE = 60*INT (1000/SCAN_INTERVAL  'Compute a 60 second scan buffer.

Const CSAT_OPT = INT (1000/SCAN_INTERVAL) 'CompuESAT3 Execution Parameter (10 or 20 Hz).
Const CSAT_REC_BCK = OFFSET-DELAY_CSAT ‘Numbérexords back to align CSAT3 data.
Const IRGA_REC_BCK = OFFSET-DELAY_IRGA ‘Numbdrrecords back to align LI-7500 data.

'‘Compute CPU and card storage size for the FLUXaDsttles.
Const FLUX_SIZE_CPU = (NUM_DAY_CPU*1440)/OUTPUT_IMRVAL'Size of flux DataTable on CPU [days].

Const CP = 1004.67 ‘Estimate of heat capacitirdfl/(kg K)].

Const LV = 2440 ‘Estimate of the latent heatagorization [J/g].

Const SDM_PER = 30 '‘Default SDM clock speed.

Const MU_WPL = 29/18 'Ratio of the molecular weigf dry air to that of water vapor.
Const R = 8.3143e-3 'Universal gas constant fkP2/(K mol) ].

Const RD = R/29 'Gas constant for dry air [KP8#tK g)].

Const RV = R/18 'Gas constant for water vapBa[kn”3/(K g)].

5% g " Variables ***

'Online lagged CSAT3 and LI-7500 data.
Public aligned_data(10)

Alias aligned_data(1) = panel_temp
Alias aligned_data(2) = Ux

Alias aligned_data(3) = Uy

Alias aligned_data(4) = Uz

Alias aligned_data(5) = Ts

Alias aligned_data(6) = diag_csat

Alias aligned_data(7) = co2



Alias aligned_data(8) = h20
Alias aligned_data(9) = press

Alias aligned_data(10) = diag_irga

Units panel_temp =C
Units Ux = m/s

Units Uy = m/s
Units Uz = m/s
Units Ts=C

Units diag_csat = unitless
Units co2 = mg/m”3
Units h2o = g/m"3

Units press = kPa

Units diag_irga = unitless

Public co2_um_m

Public h2o_mm_m

Units co2_um_m = umol/mol
Units h2o_mm_m = mmol/mol

Public diag_bits(8) AS Boolean
Alias diag_bits(1) = del_T_f

‘Warning flags.
'Delta temperaturenvag flag.

Alias diag_hits(2) = sig_lIck_f'Poor signal locknving flag.

Alias diag_bits(3) =amp_h_f
Alias diag_bits(4) = amp_|_f
Alias diag_bits(5) = chopper_f
Alias diag_bits(6) = detector_f
Alias diag_bits(7) = pll_f

Alias diag_bits(8) = sync_f
Units diag_bits = samples
Public agc AS Long

Units agc = unitless

'Amplitude high wargiflag.
'‘Amplitude low wargiflag.
'‘Chopper warningfla
‘Detector warnitepf
'PLL warning flag.
'Synchronization waugnilag.

'Automatic gain control.

'No delay meteorological variables.

Public hmp(2)

Public e_hmp

Dim h2o_hmp_mean

Dim rho_a_mean

Public batt_volt

Alias hmp(1) =t_hmp

Alias hmp(2) = rh_hmp
Unitst hmp =C

Units rh_hmp = percent
Units e_hmp = kPa

Units h2o_hmp_mean = g/m"3
Units rho_a_mean = kg/m”3
Units batt_volt =V

'HMP45C temperature and relativenidity.
'HMP45C vapor pressure.
'Mean HMP45C vapor density.
‘Mean air density.
'Datalogger battery voltage.

'‘No delay energy balance sensors.

Public Tsoil

Public cnr1(9)

Public cs616_wcr
Public soil_water_T
Dim cs616_T

Alias cnr1(1) = Rn_cnrl
Alias cnr1(2) = albedo
Alias cnr1(3) = Rs_downwell
Alias cnr1(4) = Rs_upwell

Alias cnr1(5) = Rl_downwell
Alias cnr1(6) = RI_upwell

Alias cnr1(7) =T_cnrl

Alias cnr1(8) = Rl_down_meas
Alias cnr1(9) = Rl_up_meas
Units Tsoil=Deg C

Units ¢s616_wcr = uSeconds
Units soil_water_T = frac_v_wtr
Units cnrl = W/m~2

Units albedo = unitless

Units T_cnrl = K

'Flux variables.
Dim Fc_wpl
Dim LE_wpl
Dim Hs

'Soil temperature in deg C

'CNR1 Net radiometer.
'Water content reflectometergger

‘Volumetric soil water contevith temperature correction.

‘Water content refectometer peri@ti temperature correction.

‘Carbon dioxide flux (LI-7500), witlvebb et al. term.
‘Latent heat flux (LI-7500), with Welet al. term.
'Sensible heat flux using sonic tempeat



Dim Hc

Dim tau

Dim u_star

Dim Fc_irga

Dim LE_irga

Dim co2_wpl_LE

Dim co2_wpl_H

Dim h2o_wpl_LE

Dim h2o_wpl_H

Dim cov_out(31)
press_mean, and Ts_mean.
Units Fc_wpl = mg/(m”2 s)
Units LE_wpl = W/m”2
Units Hs = W/m"2

Units Hc = W/m”"2

Units tau = kg/(m s"2)

Units u_star = m/s

Units Fc_irga = mg/(m”2 s)
Units LE_irga = W/m”2
Units co2_wpl_LE = mg/(m"2 s)
Units co2_wpl_H = mg/(m"2 s)
Units h2o_wpl_LE = W/m"2
Units h2o_wpl_H = W/m"2

'Aliases for covariances.

Alias cov_out(1) = stdev_Ts
Alias cov_out(2) = cov_Ts_Ux
Alias cov_out(3) = cov_Ts_Uy
Alias cov_out(4) = cov_Ts_Uz
Alias cov_out(5) = stdev_Ux
Alias cov_out(6) = cov_Ux_Uy
Alias cov_out(7) = cov_Ux_Uz
Alias cov_out(8) = stdev_Uy
Alias cov_out(9) = cov_Uy Uz
Alias cov_out(10) = stdev_Uz
Alias cov_out(11) = stdev_co2
Alias cov_out(12) = cov_co2_Ux
Alias cov_out(13) = cov_co2_Uy
Alias cov_out(14) = cov_co2_Uz
Alias cov_out(15) = stdev_h20
Alias cov_out(16) = cov_h20_Ux
Alias cov_out(17) = cov_h20_Uy
Alias cov_out(18) = cov_h20_Uz
Units stdev_Ts=C

Units cov_Ts_Ux =m C/s

Units cov_Ts_Uy =m C/s

Units cov_Ts_Uz=m C/s

Units stdev_Ux = m/s

Units cov_Ux_Uy = (m/s)"2
Units cov_Ux_Uz = (m/s)"2
Units stdev_Uy = m/s

Units cov_Uy Uz = (m/s)"2
Units stdev_Uz = m/s

Units stdev_co2 = mg/m”3

Units cov_co2_Ux = mg/(m”2 s)
Units cov_co2_Uy = mg/(m”2 s)
Units cov_co2_Uz = mg/(m”2 s)
Units stdev_h2o = g/m"3

Units cov_h20_Ux = g/((m"2 s)
Units cov_h20_Uy = g/((m"2 s)
Units cov_h20_Uz = g/(m"2 s)

'Wind directions and speed.

'Sensible heat flux computed from Hs &&d wpl.
'Momentum flux.
'Friction velocity.
'Carbon dioxide flux (LI-7500), witht Webb et al. term.
‘Latent heat flux (LI-7500), withoebb et al. term.
'‘Carbon dioxide flux (LI-7500),8hb et al. term due to latent heat flux.
'‘Carbon dioxide flux (LI-7500), Wie et al. term due to sensible heat flux.
‘Latent heat flux (LI-7500), Webbal. term due to latent heat flux.
‘Latent heat flux (LI-7500), Webbal. term due to sensible heat flux.
'‘Covariances of scalars and wiridd vector, t_hmp_mean, e_mean, co2_mean,

'Alias cov_out(19) = wnd_spd - in compass coorairgistem, same as CSAT3.
'Alias cov_out(20) = rslt_wnd_spd - in compass domte system, same as CSAT3.
Alias cov_out(21) = wnd_dir_compass

'Alias cov_out(22) = std_wnd_dir -
Alias cov_out(23) = wnd_spd
Alias cov_out(24) = rslt_wnd_spd
Alias cov_out(25) = wnd_dir_csat3
Alias cov_out(26) = std_wnd_dir
Alias cov_out(27) =t_hmp_mean
Alias cov_out(28) = e_hmp_mean
Alias cov_out(29) = co2_mean

in compass cauaite system, same as CSAT3.



Alias cov_out(30) = press_mean
Alias cov_out(31) = Ts_mean
Units wnd_dir_compass = degrees
Units wnd_spd = m/s

Units rslt_wnd_spd = m/s

Units wnd_dir_csat3 = degrees
Units std_wnd_dir = degrees
Units t_ hmp_mean =C

Units co2_mean = mg/m"3
Units press_mean = kPa

Units Ts_mean=C

'‘Diagnostic variables.

Dim disable_flag_on(4) AS Boolean ‘'Intermediatecessing disable flags.

'disable_flag_on(1)
'disable_flag_on(2)
data.

'disable_flag_on(3)

'disable_flag_on(4)

Dim cov_disable_flag AS Boolean
Dimn
Units n = samples

'No delay CSAT3 data.

Dim wind_raw(5)

Alias wind_raw(1) = Ux_raw

Alias wind_raw(2) = Uy_raw

Alias wind_raw(3) = Uz_raw

Alias wind_raw(4) = Ts_raw

Alias wind_raw(5) = diag_csat_raw
Units wind_raw = m/s

Units Ts_raw = C

Units diag_csat_raw = unitless

'‘No delay LI-7500 data.

Dim irga_raw(4)

Alias irga_raw(1) = co2_raw
Alias irga_raw(2) = h2o0_raw
Alias irga_raw(3) = press_raw
Alias irga_raw(4) = diag_irga_raw
Units co2_raw = umol/m”3

Units h2o0_raw = mmol/m"3

Units press_raw = kPa

Units diag_irga_raw = unitless

'No delay analog measurements.
Dim panel_temp_raw
Units panel_temp_raw =C

'Working variables.

Dim cov_array(3,4)

Dim co2_mm_m3
concentration.

Dim h2o_mm_m3

mmol/mol concentration.

Dim sigma_wpl

Dim j

Dim scan_count AS Long
Dim wind_east

Dim wind_north

Dim save_ts_flag_on AS Boolean
Dim dly_data_out(10)

Dim rho_d_mean

Dim diag_csat_work AS Long
Dim diag_irga_work AS Long
Dim e_sat

'TRUE when CSAT3 diagnostizning flags are on or CSAT3 has no data.
'TRUE when LI-7500 diagnostarning flags are on or LI-7500 failed to send

'TRUE when CSAT3 diagnostizning flags are on.

Used to filter the sumGBAT3 diagnostic warning flags.
‘TRUE when LI-7500 diagnostarning flags are on.

Used to filter the sumL&f7500 diagnostic warning flags.

'TRUE when CSAT3.br500 reports bad data.

‘Number of samples in the online covacis.

'Arrays used to hold the ingata for the covariance instructions.
‘Carbon dioxide concentration ptim”3], used to compute umol/mol

‘Water vapor concentration [mmo#], used to compute vapor pressure and

‘Webb et al. sigma = density atev vapor / density of dry air.
'Generic counter variable.
'Number scans executed.
‘East wind in compass coordisgitem.
'North wind in compass coordsaystem.

'Used to synchrottiedime series output to the even minute.
‘Variable used to tempoyastbre the lagged record.

'‘Density of dry air used in Webhl. term [kg / m"3].
'Working variable usedreak out the CSAT3 diagnostic bits.
‘Working variable ugedoreak out the LI-7500 diagnostic bits.

'Saturation vapor pressure.

5. BpEE A %;éi%] d12k 2% Final Output Data Tables ***



'Online flux data.

DataTable (flux, TRUE,FLUX_SIZE_CPU)
Datalnterval (0,OUTPUT_INTERVAL,Min,10)
CardOut (0,-1)

Sample (1,Hs,|IEEE4)
Sample (1,Fc_wpl,|IEEE4)
Sample (1,LE_wpl,IEEE4)
Sample (1,Hc,|IEEE4)
Sample (1,tau,lIEEE4)
Sample (1,u_star,|IEEEA4)

Sample (1,Ts_mean,IEEE4)
Sample (4,stdev_Ts,|IEEE4)

Sample (1,co2_mean,|EEE4)
Sample (4,stdev_co2,|IEEE4)
Average (1,h20,IEEE4,disable_flag_on(2))
Sample (4,stdev_h2o0,IEEEA4)

Average (1,Ux,|IEEE4,disable_flag_on(1))
Sample (3,stdev_Ux,IEEE4)
Average (1,Uy,IEEE4, disable_flag_on(1))
Sample (2,stdev_Uy,|IEEE4)
Average (1,Uz,IEEE4,disable_flag_on(1))
Sample (1,stdev_Uz,|IEEE4)

Sample (1,press_mean,|EEE4)
Sample (1,t_hmp_mean,|IEEE4)
Sample (1,h20_hmp_mean,|EEE4)
Sample (1,rho_a_mean,|[EEEA4)

Sample (1,wnd_dir_compass,|EEE4)
Sample (1,wnd_dir_csat3,IEEE4)
Sample (1,wnd_spd,|IEEE4)

Sample (1,rslt_wnd_spd,|[EEE4)
Sample (1,std_wnd_dir,IEEE4)

Sample (1,Fc_irga,IEEE4)
Sample (1,LE_irga,|IEEE4)
Sample (1,co2_wpl_LE,IEEE4)
Sample (1,co2_wpl_H,|IEEEA4)
Sample (1,h20_wpl_LE,|IEEE4)
Sample (1,h2o0_wpl_H,|IEEEA4)

Totalize (1,n,IEEE4,cov_disable_flag)

Totalize (1,n,IEEE4,NOT (disable_flag_on(1) ORatiie_flag_on(3)))
FieldNames ("csat_warnings")

Totalize (1,n,IEEE4,NOT (disable_flag_on(2) ORatiie_flag_on(4)))
FieldNames ("irga_warnings")

Totalize (1,n,IEEE4,NOT (del_T_f) OR NOT (disakflag_on(3)))
FieldNames ("del_T_f_Tot")

Totalize (1,n,IEEE4,NOT (sig_Ick_f) OR NOT (disabflag_on(3)))
FieldNames ("sig_Ick_f_Tot")

Totalize (1,n,IEEE4,NOT (amp_h_f) OR NOT (disalfl@g _on(3)))
FieldNames ("amp_h_f_Tot")

Totalize (1,n,IEEE4,NOT (amp_|_f) OR NOT (disalflag_on(3)))
FieldNames ("amp_|_f Tot")

Totalize (1,n,IEEE4,NOT (chopper_f) OR NOT (disalflag_on(4)))
FieldNames (“chopper_f_Tot")

Totalize (1,n,IEEE4,NOT (detector_f) OR NOT (dikalflag_on(4)))
FieldNames ("detector_f_Tot")

Totalize (1,n,IEEE4,NOT (pll_f) OR NOT (disableadl on(4)))
FieldNames ("pll_f_Tot")

Totalize (1,n,IEEE4,NOT (sync_f) OR NOT (disablagf on(4)))
FieldNames ("sync_f Tot")

Average (1,agc,IEEE4,disable_flag_on(2))

Average (1,panel_temp,IEEE4,FALSE)
Average (1,batt_volt,IEEE4,FALSE)
Average(1,Tsoil, FP2,False)

Average (1,soil_water_T,IEEE4,FALSE)



Average (1,cs616_wcr,IEEE4,FALSE)
Average (9,Rn_cnrl,IEEE4,FALSE)

EndTable

"Time series data.

DataTable (ts_data,save_ts_flag_on,-1)
Datalnterval (0,SCAN_INTERVAL,mSec,100)
CardQOut (0,-1)

Sample (1,Ux,|IEEE4)
Sample (1,Uy,IEEE4)
Sample (1,Uz,|IEEE4)
Sample (1,Ts,IEEEA4)
Sample (1,co2,|IEEE4)
Sample (1,h20,IEEEA4)
Sample (1,press,|IEEE4)
Sample (1,diag_csat,IEEE4)
Sample (1,t_hmp,|IEEE4)
Sample (1,e_hmp,IEEEA4)
EndTable

"** \Working Data Tables ***

'Reorder the data and prepare to lag all the data.
DataTable (dly_data, TRUE,OFFSET)
Sample (1,panel_temp_raw,|IEEE4)
Sample (1,Ux_raw,|IEEE4)
Sample (1,Uy_raw,|IEEE4)
Sample (1,Uz_raw,|IEEE4)
Sample (1,Ts_raw,|IEEEA4)
Sample (1,diag_csat_raw,|IEEE4)
Sample (1,co2_raw,|IEEE4)
Sample (1,h20_raw,|IEEE4)
Sample (1,press_raw,|IEEE4)
Sample (1,diag_irga_raw,|IEEE4)
EndTable

'‘Compute the flux covariances and the other crosdyets required to rotate the data
'into natural wind coordinates. This data is outptegry OUTPUT_INTERVAL minutes.
DataTable (comp_cov,TRUE,1)

Datalnterval (0,OUTPUT_INTERVAL,Min,1)

'‘Compute covariances from CSAT3 data.
Covariance (4,cov_array(1,1),IEEE4,disable_flag1pt0)
'‘Compute covariance of CO2 against CSAT3 wind.data
Covariance (4,cov_array(2,1),IEEE4,cov_disable, An
'‘Compute covariance of H20 against CSAT3 wind .data
Covariance (4,cov_array(3,1),IEEE4,cov_disable, An
WindVector (1,wind_east,wind_north,|IEEE4,disablagf on(1),0,1,2)
WindVector (1,Uy,Ux,|IEEE4,disable_flag_on(1),0)1,2
Average (1,t_hmp,IEEE4,FALSE)
Average (1,e_hmp,|[EEE4,FALSE)
Average (1,co02,IEEE4,disable_flag_on(2))
Average (1,press,|[EEE4,disable_flag_on(2))
Average (1,Ts,IEEE4,disable_flag_on(1))

EndTable

6. LR E @& ¥ 4758 Program ***

BeginProg
n=1

'Set all CSAT3 variables to NaN.
Move (Ux_raw,5,NaN,1)

'Set all LI-7500 variables to NaN.
Move (co2_raw,4,NaN,1)

'Set the CS616 variables to NaN.



Move (cs616_wcr,1,NaN,1)
'Set the SDM clock speed.
SDMSpeed (SDM_PER)

Scan (SCAN_INTERVAL,mSec,SCAN_BUFFER_SIZE,0)
'Datalogger panel temperature.
PanelTemp (panel_temp_raw,250)

'Get CSAT3 wind and sonic temperature data.
CSAT3 (Ux_raw,1,3,91,CSAT_OPT)

'Get LI-7500 data.
CS7500 (co2_raw,1,7,6)

'Measure the HMP45C temperature and fraction Hityni
VoltDiff (t_hmp,2,mV1000,5, TRUE,200,250,0.1,0)

'Measure battery voltage.
Battery (batt_volt)

'Find the engineering units for the HMP45C terapaie and humidity.
t_hmp =t_hmp-40

'Find the HMP45C vapor pressure (kPa).
VaporPressure (e_hmp,t_hmp,rh_hmp)

'107 Temperature Probe measurement T107_C:
BrHalf(Tsoil,1,mVv20,15,1,1,4000,True,0,_60Hz,890,
Ts0il=-53.4601+(90.807*Tsoil)+(-83.257*Ts0il"2)5Z.283*Ts0il*3)+(-16.723*Tso0il"4)+(2.211*Tsoil"5)

'Measure CNR1 Net Radiometer.
VoltDiff (Rs_downwell,2,mVV20C,1,TRUE,200,250,&4 CAL,0)
VoltDiff (RI_down_meas,2,mV20C,3,TRUE,200,258/R1_CAL,0)
Resistance (T_cnrl,1,mV200,7,Ix1,1,1675,TRURJER00,250,1,0)
T_cnrl =T_cnrl/100
PRT (T_cnr1,1,T_cnrl,1,273.15)

‘Compute net radiation, albedo, downwelling apdelling longwave radiation.
Rn_cnrl = Rs_downwell-Rs_upwell+RI_down_meassBl meas
albedo = Rs_upwell/Rs_downwell
RI_downwell = RI_down_meas+(5.67e-8*T_cnrl*TrfT_cnrl*T_cnrl)
RI_upwell = RI_up_meas+(5.67e-8*T_cnrl*T_cnrlthrl*T_cnrl)

'Measure the CS616 soil water content probes.
CS616 (cs616_wcr,1,16,1,2,1,0)

'‘Apply temperature correction to CS616 period fimdl volumetric water content.

If ( (10 <= Tsoil) AND (Tsoil <= 40) ) Then
€s616_T = ¢s616_wcr+(20-Tsoil)*(0.526+cs616 *#0r052+cs616_wcr*0.00136))
Else
€cs616_T = cs616_wecr
EndIf
soil_water_T = -0.0663+cs616_T*(-0.0063+cs616).0007)

'‘Lag the CSAT3 and LI-7500 measurements.
CallTable dly_data

If (scan_count >= OFFSET ) Then
‘Load in the analog data that has been lagggdHRSET scans.
GetRecord (dly_data_out(1),dly_data,OFFSET)
Move (panel_temp,1,dly_data_out(1),1) '‘panelptem

‘Load in CSAT3 data that has been lagged by CBA&IC_BCK scans.
GetRecord (dly_data_out(1),dly_data,CSAT_REC_BCK
Move (Ux,5,dly_data_out(2),5) 'Ux, Uy, Uz, Tag_csat

‘Load in the LI-7500 data that has been laggetRiBA_REC_BCK scans.
GetRecord (dly_data_out(1),dly_data,IRGA_REC_BCK
Move (co2,4,dly_data_out(7),4) 'c02, h2o, prdézg_irga

'‘Copy and convert CSAT3 for compass wind vectonputation.
wind_east = -1*Uy



wind_north = Ux

'Save the molar density to compute molar comagah.
co2_mm_m3 = co2
h2o0_mm_m3 = h20

‘Compute the molar concentration of CO2 and H20.
€c02_um_m = co2_mm_m3*R*(t_hmp+273.15)/press*1000
h20_mm_m = h2o_mm_m3*R*(t_hmp+273.15)/press

'‘Convert LI-7500 data from molar density [mmal8hto mass density.
' 44 [g/mol] - molecular weight of carbon diogid

' 0.018 [g/mmol] - molecular weight of water wap

If (NOT (co2 =-99999) ) Then ( co2 = co2*44 )

h20 = h20*0.018

'Define 61502 as NaN.
If (diag_csat = NaN ) Then ( diag_csat = 61502

‘Break up the four CSAT3 warning flags into feeparate bits.
diag_csat_work = diag_csat

del_T_f=diag_csat_work AND &h8000

sig_Ick_f =diag_csat_work AND &h4000

amp_h_f =diag_csat_work AND &h2000

amp_|_f = diag_csat_work AND &h1000

‘Turn on the intermediate processing disabkg flhen any CSAT3 warning flag is
" high, including the special cases NaN (61582)pst Trigger (61440), No Data

' (61503), an SDM error (61441), or wrong CSAT3bedded code (61442).
disable_flag_on(1) = diag_csat_work AND &hf000

‘Turn on only when CSAT3 diagnostic warning fiage set.
disable_flag_on(3) = ( disable_flag_on(1) AND NQs = NaN) )

'Save the four most significant bits of the CSAliagnostics, except for the

' special cases NaN (61502), a Lost Trigger 4614No Data (61503), an SDM
"error (61441), or wrong CSAT3 embedded codd4g).

If (diag_csat_work < &hf000 ) Then ( diag_csdNT (diag_csat_work/&h1000) )

'Swap the LI-7500 diagnostic bit state.
diag_irga = diag_irga XOR &h00f0
diag_irga_work = diag_irga

"Turn on the intermediate processing disablg faen the LI-7500 has failed to
' send data to the datalogger via SDM. Setadkfhigh and rail the AGC to 94.
If ((co2 <-99990) OR (co2 = NaN) ) Then (diaga_work = &h00ff)

‘Compute the AGC.
agc = INT ((diag_irga_work AND &h000f)*6.25+0.5)

‘Break up the four LI-7500 warning flags intaifeseparate bits.
chopper_f = diag_irga_work AND &h0080

detector_f = diag_irga_work AND &h0040

pll_f = diag_irga_work AND &h0020

sync_f = diag_irga_work AND &h0010

‘Turn on the intermediate processing disabkg flaen any LI-7500 warning flag
' is high, including the special cases NaN oS&M error.
disable_flag_on(2) = diag_irga_work AND &h00f0

‘Turn on only when LI-7500 diagnostic warningd$ are set.
disable_flag_on(4) = ( disable_flag_on(2) AND N@liag_irga_work >= &hQ0ff) )

'Save only the four most significant bits of tHer500 diagnostic word.
diag_irga = INT (diag_irga_work/&h0010)

'Filter data in the covariance instruction €18SAT3 or LI-7500 reports bad data.
cov_disable_flag = disable_flag_on(1) OR disafiég_on(2)

'Start saving the time series data on an eventeboundary.
If ((NOT (save_ts_flag_on)) AND (IfTime (0,1,M) ) Then ( save_ts_flag _on = TRUE)



'Save adjusted time series data.
CallTable ts_data

‘Load the arrays that hold the input data ferdbvariance instructions.
cov_array(1,1) =Ts

Move (cov_array(1,2),3,Ux,3)

cov_array(2,1) = co2

Move (cov_array(2,2),3,Ux,3)

cov_array(3,1) = h2o

Move (cov_array(3,2),3,Ux,3)

‘Compute the online covariances.
CallTable comp_cov

If (comp_cov.Output(1,1) ) Then
GetRecord (cov_out(1),comp_cov,1)

‘Compass wind direction will be between 0 a6 8egrees.
wnd_dir_compass = (wnd_dir_compass+CSAT3_AZINH)MOD 360

'CSAT3 wind direction will be between 0 to 1@€grees and 0 to -180 degrees.
If (wnd_dir_csat3 ) > 180 Then ( wnd_dir_csat®&nd_dir_csat3-360 )

h2o_hmp_mean = e_hmp_mean/((t_hmp_mean+27R¥})*
rho_d_mean = (press_mean-e_hmp_mean)/((t_hngn+A&3.15)*RD)
rho_a_mean = (rho_d_mean+h20_hmp_mean)/1000

‘Compute online fluxes.

Fc_irga = cov_co2_Uz

LE_irga = LV*cov_h20_Uz

Hs =rho_a_mean*CP*cov_Ts_Uz

tau = SQR ((cov_Ux_Uz*cov_Ux_Uz)+(cov_Uy Uz*cdyy Uz))
u_star = SQR (tau)
tau = rho_a_mean*tau

‘Compute the standard deviation from the vagan
stdev_Ts = SQR (stdev_Ts)

stdev_Ux = SQR (stdev_Ux)

stdev_Uy = SQR (stdev_Uy)

stdev_Uz = SQR (stdev_Uz)

stdev_co2 = SQR (stdev_co2)

stdev_h20 = SQR (stdev_h20)

sigma_wpl = h2o_hmp_mean/rho_d_mean

'LI-7500 Webb et al. term for water vapor E2p)(
h2o_wpl_LE = MU_WPL*sigma_wpl*LE_irga
h2o_wpl_H =
(1+(MU_WPL*sigma_wpl))*h20_hmp_mean/(t_hmp_mean+2B3*LV*cov_Ts_Uz
LE_wpl = LE_irgat+h20_wpl_LE+h20_wpl_H

‘Compute a sensible heat flux from Hs and LH. wp

Hec =
(Hs-(rho_a_mean*CP*0.51*RD*(t_hmp_mean+273.15)*(hgh mean+273.15)*LE_wpl)/(press_mean*LV))*((t_hmp_ane2
73.15)/(Ts_mean+273.15))

'LI-7500 Webb et al. term for carbon dioxide E2f).
co2_wpl_LE = MU_WPL*co2_mean/rho_d_mean*cov_hdn
co2_wpl_H =

(1+(MU_WPL*sigma_wpl))*co2_mean/(t_hmp_mean+273*Hg)(rho_a_mean*CP)
Fc_wpl = Fc_irga+co2_wpl_LE+co2_wpl_H

EndlIf
CallTable flux
Else
scan_count = scan_count+1
EndIf
NextScan

EndProg



HHEEZ B AR MK AR
. 2 G
2008 Nov 2008 Dec 2009 Jan 2009 Feb 2009 Mar 2009 Apr

00:00 19.21 17.14 14.67 20.32 20.55 22.00
00:30 19.15 17.01 14.53 20.19 20.45 22.08
01:00 19.02 16.76 14.37 20.08 20.25 21.95
01:30 18.96 16.50 14.28 19.97 20.08 21.80
02:00 18.80 16.37 14.13 19.78 19.99 21.58
02:30 18.80 16.29 13.97 19.70 19.89 21.43
03:00 18.56 16.19 13.90 19.77 19.82 21.34
03:30 18.43 16.15 13.82 19.57 19.71 21.25
04:00 18.38 16.05 13.71 19.80 19.63 21.38
04:30 18.30 16.07 13.64 19.69 19.62 21.34
05:00 18.24 15.96 13.49 19.62 19.55 21.29
05:30 18.16 15.96 13.30 19.36 19.37 21.01
06:00 18.13 15.93 13.32 19.30 19.19 20.93
06:30 18.11 15.73 13.29 19.26 19.22 21.15
07:00 18.44 15.84 13.31 19.38 19.70 21.79
07:30 19.26 16.50 13.92 20.02 20.55 22.65
08:00 20.21 17.66 15.11 21.03 2151 23.5
08:30 21.23 18.95 16.29 22.13 22.55 24.24
09:00 22.26 19.99 17.86 23.20 23.40 24.95
09:30 23.05 21.23 18.95 24.11 24.13 25.48
10:00 23.72 22.17 19.91 24.9 24.74 25.94
10:30 24.34 22.97 20.70 25.54 25.22 26.37
11:00 24.67 23.58 21.49 26.03 25.73 26.85
11:30 25.00 24.12 22.07 26.55 26.10 27.08
12:00 25.21 24.49 22.58 26.73 26.45 27.19
12:30 25.39 24.80 22.89 26.96 26.49 27.41
13:00 25.39 24.93 23.13 27.02 26.41 27.26
13:30 25.45 25.07 23.15 26.88 26.40 27.04
14:00 25.23 24.87 23.29 26.85 26.27 26.82
14:30 24.86 24.76 23.15 26.53 26.22 26.63
15:00 24.48 24.57 22.97 26.43 26.09 26.50
15:30 24.30 24.17 22.71 26.01 25.86 26.31
16:00 23.95 23.51 22.31 25.71 25.57 25.96
16:30 23.49 22.94 21.79 25.28 25.25 25.68



17:00  22.90 22.09 21.09 24.85 24.85 25.57
17:30  22.09 21.11 20.25 24.39 24.40 25.04
18:00  21.58 20.35 19.35 23.81 23.84 24.55
18:30  21.20 19.84 18.54 23.23 23.23 24.08
19:00  20.85 19.28 17.94 22.81 22.81 23.74
19:30  20.52 18.87 17.27 22.42 22.38 23.50
20:00  20.20 18.57 16.78 22.19 22.09 23.29
20:30  19.97 18.31 16.36 21.97 21.89 23.10
21:00  19.74 18.01 16.05 21.64 21.62 22.89
21:30  19.67 17.81 15.66 21.51 21.45 22.78
22:00  19.56 17.56 15.43 21.33 21.27 22.58
22:30  19.51 17.43 15.24 21.10 21.08 22.41
23:00  19.39 17.28 15.07 20.88 20.89 22.26
23:30  19.17 17.07 14.84 20.65 20.69 22.06
. B REH R
2009 May 2009 Jun 2009 Jul 2009 Aug 2009 Sep 2009 Oct

00:00  23.28 25.06 28.79 30.28 28.60 26.66
00:30  23.20 24.97 28.68 30.00 28.33 26.52
01:00  23.06 24.89 28.52 29.81 28.34 26.23
01:30  22.92 24.66 28.27 29.60 28.24 26.21
02:00  22.77 24.61 28.22 29.51 28.17 25.90
02:30  22.66 24.52 28.10 29.89 28.09 25.80
03:00  22.46 24.44 28.01 29.93 27.85 25.77
03:30  22.40 24.42 27.89 29.88 27.89 25.63
04:00  22.42 24.51 27.79 29.81 27.69 25.48
04:30  22.33 24.43 27.66 29.78 28.31 25.40
05:00  22.27 24.47 27.68 29.74 27.56 25.42
05:30  22.09 24.30 27.58 29.82 27.54 25.47
06:00  22.29 24.40 27.65 29.51 27.33 25.61
06:30  23.06 25.07 27.83 29.56 27.55 25.61
07:00  24.16 25.92 28.37 29.65 27.94 25.78
07:30 2554 26.88 29.28 30.59 28.73 26.34
08:00  26.76 27.81 30.15 31.43 29.64 27.05
08:30  27.42 28.43 30.66 31.94 30.62 27.80
09:00  27.90 28.94 31.22 32.75 31.39 28.46
09:30  28.43 29.07 31.72 32.90 31.91 28.98
1000  29.01 29.53 32.08 33.04 32.22 29.76



10:30 29.43 29.73 32.40 33.52 32.61 30.23
11:00 29.51 29.93 32.77 33.90 33.09 30.52
11:30 29.81 30.01 32.93 33.63 33.40 30.96
12:00 29.78 30.01 32.94 34.02 33.65 31.09
12:30 29.64 29.84 33.11 33.82 33.77 31.13
13:00 29.45 29.59 32.96 33.99 33.47 31.10
13:30 29.27 29.86 32.69 33.94 32.79 31.08
14:00 29.20 29.83 32.70 33.74 32.49 30.97
14:30 28.80 29.76 32.60 33.98 32.12 30.85
15:00 28.35 29.55 32.60 33.58 31.78 30.67
15:30 28.05 29.44 32.71 33.34 31.82 30.48
16:00 27.74 29.11 32.66 33.27 31.53 30.24
16:30 27.60 28.57 32.52 32.87 31.58 29.98
17:00 27.32 28.19 32.35 32.73 31.40 29.61
17:30 26.96 27.77 31.98 32.29 31.14 29.27
18:00 26.47 27.54 31.54 31.77 30.36 28.74
18:30 25.90 27.09 31.19 31.57 31.51 28.38
19:00 25.49 26.59 30.74 31.68 31.60 28.11
19:30 25.09 26.22 30.43 32.14 30.72 27.82
20:00 24.83 25.88 30.15 31.98 30.60 27.66
20:30 24.56 25.68 29.96 31.93 30.41 27.55
21:00 24.36 25.56 29.76 31.64 30.24 27.47
21:30 24.13 25.58 29.46 31.35 29.89 27.27
22:00 23.95 25.50 2941 31.11 29.82 27.16
22:30 23.76 25.51 29.24 30.60 29.12 26.98
23:00 23.63 25.33 29.05 30.62 28.62 26.94
23:30 23.49 25.21 28.99 30.30 28.66 26.66
o B RS AP SRR
2008 Nov 2008 Dec 2009Jan  2009Feb  2009Mar 2009Apr

00:00 82.34 77.49 78.24 78.49 81.44 80.16
00:30 81.95 77.89 78.91 78.61 81.29 79.00
01:00 82.26 78.80 78.92 78.44 81.42 79.19
01:30 83.10 79.92 79.35 78.51 81.71 79.90
02:00 83.14 80.20 79.95 78.33 81.66 80.76
02:30 82.17 79.97 80.33 78.09 81.56 81.00
03:00 83.43 80.09 80.60 77.55 81.65 80.82
03:30 84.16 80.14 80.32 78.19 81.79 80.81




04:00 83.72 80.30 80.78 78.07 81.83 81.13
04:30 83.93 79.71 81.24 78.22 81.78 81.15
05:00 84.20 79.80 13.49 19.62 19.55 21.29
05:30 84.34 79.51 82.75 78.75 82.59 81.30
06:00 84.37 79.38 82.33 78.68 82.64 81.72
06:30 84.49 80.33 82.12 78.65 82.50 81.05
07:00 83.37 79.73 81.75 78.28 80.79 78.31
07:30 80.29 77.40 79.12 76.17 77.31 74.80
08:00 76.95 73.38 75.21 72.92 74.04 71.54
08:30 74.25 68.67 70.58 69.37 69.92 67.62
09:00 70.17 64.76 64.40 65.29 66.55 65.26
09:30 66.14 59.55 59.41 61.66 63.75 62.55
10:00 62.62 55.32 55.18 57.71 61.05 60.57
10:30 59.47 52.36 52.11 54.63 59.37 58.85
11:00 57.98 49.52 49.28 52.85 57.58 57.06
11:30 56.09 47.57 47.43 51.24 55.88 56.85
12:00 55.25 46.18 45.36 51.01 54.99 57.00
12:30 55.54 45.35 44.58 51.10 56.07 56.49
13:00 55.97 44.91 44.27 50.81 56.89 57.50
13:30 56.20 44.83 44.23 52.44 57.59 58.81
14:00 58.08 46.67 44.26 53.31 58.52 59.68
14:30 60.70 48.07 45.26 54.84 58.11 60.16
15:00 62.63 49.01 45.96 55.73 58.75 60.70
15:30 63.68 51.31 47.19 57.48 59.81 61.28
16:00 65.30 53.00 48.64 58.28 60.95 63.25
16:30 67.44 55.09 51.17 60.30 62.46 64.52
17:00 69.35 58.64 54.10 62.35 64.12 65.29
17:30 73.54 63.03 57.30 64.70 65.80 68.05
18:00 75.18 66.60 61.25 67.91 68.55 70.53
18:30 77.11 69.42 64.07 70.46 71.42 73.19
19:00 77.06 71.31 66.62 72.80 72.93 75.15
19:30 78.06 73.12 68.74 74.80 74.5 76.38
20:00 79.53 74.27 70.34 75.78 76.20 77.00
20:30 80.64 75.31 72.00 76.02 76.94 77.71
21:00 81.16 76.38 72.99 77.14 78.01 78.80
21:30 80.46 76.65 74.52 77.11 78.26 78.83
22:00 80.84 77.15 75.38 77.28 78.35 79.01
22:30 80.79 77.33 76.04 77.65 78.95 79.00



23:00 80.69 77.94 76.75 77.94 79.74 79.61
23:30 81.64 78.67 77.47 78.37 80.33 80.29
o5 B RS s AP SRR
2009May 2009Jun 2009 Jul 2009 Aug2009 Sep 2009 Oct

00:00 79.81 81.88 83.71 81.17 85.80
00:30 79.31 81.62 83.59 80.97 85.30
01:00 79.11 81.46 84.18 81.67 85.65
01:30 79.36 82.12 84.29 82.10 86.01
02:00 79.17 81.83 83.77 81.47 85.90
02:30 78.92 81.77 83.58 81.27 85.66
03:00 78.91 81.69 83.33 81.00 85.52
03:30 78.70 81.60 83.48 81.97 85.54
04:00 78.97 82.03 83.65 80.57 85.68
04:30 78.60 82.34 83.85 81.33 85.61
05:00 22.27 24.47 83.15 81.40 85.41
05:30 77.75 81.73 82.75 83.60 85.69
06:00 76.68 81.50 81.99 81.80 85.55
06:30 73.77 79.68 80.01 83.27 85.57
07:00 69.77 76.67 77.49 81.23 85.78
07:30 65.56 73.09 73.21 78.97 83.75
08:00 62.12 70.17 70.15 76.83 79.84
08:30 59.05 68.05 68.84 75.30 75.86
09:00 56.94 65.47 66.33 71.87 71.47
09:30 53.99 65.18 64.89 70.13 67.43
10:00 52.38 63.90 64.12 68.63 64.96
10:30 51.00 62.64 63.14 53.90 62.50
11:00 51.14 61.66 62.28 55.75 62.03
11:30 50.84 62.16 62.63 53.50 60.40
12:00 51.82 62.90 62.88 54.10 59.02
12:30 53.72 63.43 62.05 55.35 59.47
13:00 54.65 65.37 63.74 62.25 60.30
13:30 56.12 63.91 65.55 59.90 61.63
14:00 55.91 64.23 66.30 62.80 62.80
14:30 57.00 64.68 66.48 65.50 64.49
15:00 58.94 65.00 65.32 67.85 64.65
15:30 61.09 65.88 66.15 65.50 65.98
16:00 62.51 66.39 66.38 65.80 66.93



16:30 62.60 69.16 66.91 65.65 67.97
17:00 63.60 70.79 68.29 69.90 69.24
17:30 65.45 73.19 71.63 71.05 71.30
18:00 67.63 74.62 73.94 69.65 73.29
18:30 70.29 75.97 76.33 72.75 77.17
19:00 72.48 78.56 79.13 78.65 80.06
19:30 74.69 81.01 80.51 81.20 81.65
20:00 76.19 82.58 81.96 81.80 83.03
20:30 77.25 83.16 82.78 82.30 83.32
21:00 78.03 83.74 83.42 78.60 83.58
21:30 79.07 82.86 84.53 77.80 83.44
22:00 79.81 82.45 84.11 77.25 83.98
22:30 80.12 82.05 84.09 77.55 83.83
23:00 80.02 82.18 84.31 78.35 84.39
23:30 80.13 82.14 83.97 78.80 84.70
- BA Bk 4R
2008 Nov 2008 Dec 2009Jan  2009Feb  2009Mar 2009Apr

00:00 23.09 22.34 21.65 25.56 25.43 27.37
00:30 23.10 22.22 21.49 25.38 25.23 27.11
01:00 22.79 22.11 21.33 25.20 25.05 26.90
01:30 22.87 22.01 21.18 25.04 24.89 26.69
02:00 22.80 21.91 21.04 24.89 24.74 26.51
02:30 22.94 21.81 20.90 24.74 24.59 26.33
03:00 23.20 21.71 20.78 24.60 24.46 26.16
03:30 22.83 21.62 20.65 24.47 24.33 26.01
04:00 22.67 21.54 20.6 24.56 24.15 25.97
04:30 22.50 21.45 20.49 24.46 24.03 25.83
05:00 22.45 21.37 20.37 24.35 23.90 25.86
05:30 22.40 21.29 20.21 24.03 23.84 25.62
06:00 22.34 21.21 20.10 23.95 23.72 25.50
06:30 22.29 21.13 19.99 23.86 23.60 25.38
07:00 22.24 21.07 19.89 23.77 23.51 25.27
07:30 22.21 21.02 19.81 23.70 23.5 25.19
08:00 22.23 21.04 19.76 23.69 23.59 25.14
08:30 22.29 21.11 19.81 23.79 23.82 25.11
09:00 22.41 21.28 19.96 24.04 24.19 25.10
09:30 22.61 21.56 20.22 24.45 24.73 25.11




10:00 22.82 21.82 20.66 24.96 25.37 25.13
10:30 23.03 22.21 21.16 25.57 26.15 25.18
11:00 23.28 22.74 21.77 26.29 26.94 25.24
11:30 23.52 23.23 22.53 27.08 27.7 25.32
12:00 23.73 23.65 23.26 27.82 28.39 25.40
12:30 23.90 24.01 23.89 28.38 28.98 25.51
13:00 24.10 24.38 24.50 28.84 29.42 25.68
13:30 24.33 24.73 25.05 29.27 29.79 25.90
14:00 24.53 25.00 25.52 29.62 30.13 26.14
14:30 24.65 25.18 25.86 29.87 30.4 26.39
15:00 24.71 25.26 26.07 30.03 30.57 26.73
15:30 24.70 25.24 26.13 30.12 30.61 27.07
16:00 24.65 25.15 26.06 30.11 30.53 27.31
16:30 24.57 24.98 25.91 30.00 30.32 27.51
17:00 24.46 24.77 25.67 29.79 30.02 27.67
17:30 24.34 24.53 25.36 29.50 29.61 27.78
18:00 24.20 24.29 24.99 29.14 29.15 27.91
18:30 24.07 24.07 24.62 28.74 28.67 28.12
19:00 23.94 23.86 24.25 28.35 28.21 28.39
19:30 23.82 23.65 23.91 27.98 27.81 28.67
20:00 23.69 23.47 23.58 27.64 27.45 28.83
20:30 23.58 23.30 23.28 27.33 27.12 28.82
21:00 23.46 23.14 23.00 27.04 26.83 28.71
21:30 23.36 22.99 22.74 26.77 26.56 28.55
22:00 23.27 22.84 22.5 26.52 26.32 28.39
22:30 23.18 22.70 22.28 26.29 26.09 28.18
23:00 23.09 22.57 22.08 26.08 25.85 27.92
23:30 23.01 22.51 21.89 25.87 25.63 27.64
o B iy 2R
2009May 2009Jun 2009 Jul 2009 Aug2009 Sep 2009 Oct

00:00 26.31 26.22 27.65 27.12 26.89 25.84
00:30 26.18 26.10 27.54 27.03 26.71 25.74
01:00 26.05 25.99 27.45 26.93 26.70 25.65
01:30 25.93 25.88 27.35 26.84 26.61 25.56
02:00 25.80 25.77 27.26 26.75 26.52 25.48
02:30 25.68 25.65 27.17 26.68 26.44 25.40
03:00 25.56 25.55 27.09 26.60 26.26 25.32



03:30 25.44 25.46 27.01 26.53 26.28 25.25
04:00 25.51 25.54 26.94 26.47 26.08 25.18
04:30 25.41 25.45 26.86 26.40 26.06 25.11
05:00 25.31 25.37 26.79 26.34 25.93 25.04
05:30 25.02 25.11 26.72 26.28 25.93 24.97
06:00 24.93 25.05 26.66 26.23 25.80 24.90
06:30 24.88 25.00 26.61 26.18 25.75 24.84
07:00 24.88 25.01 26.61 26.19 25.75 24.80
07:30 24.96 25.08 26.67 26.31 25.92 24.81
08:00 25.13 25.20 26.81 26.52 26.02 24.87
08:30 25.37 25.40 27.02 26.76 26.21 24.99
09:00 25.61 25.63 27.22 27.11 26.47 25.19
09:30 25.89 25.86 27.42 27.64 26.88 25.43
10:00 26.27 26.15 27.65 28.19 27.26 25.65
10:30 26.61 26.65 27.91 28.66 27.52 25.88
11:00 26.98 27.03 28.21 29.01 27.85 26.11
11:30 27.26 27.41 28.58 29.28 28.21 26.37
12:00 27.55 27.70 28.84 29.47 28.59 26.64
12:30 27.81 27.92 29.02 29.64 28.88 26.90
13:00 28.13 28.15 29.19 29.94 29.16 27.14
13:30 28.48 28.57 29.33 30.24 29.34 27.47
14:00 28.77 28.85 29.44 30.26 29.40 27.84
14:30 28.95 28.96 29.51 30.13 29.62 28.11
15:00 29.01 28.98 29.53 30.02 29.68 28.26
15:30 29.00 28.97 29.58 29.84 29.60 28.27
16:00 28.97 29.00 29.62 29.65 29.48 28.22
16:30 28.98 28.97 29.66 29.45 29.31 28.08
17:00 28.98 28.83 29.77 29.23 29.06 27.89
17:30 28.88 28.66 29.79 28.96 28.83 27.68
18:00 28.69 28.45 29.66 28.85 28.66 27.47
18:30 28.46 28.22 29.44 28.65 28.44 27.27
19:00 28.20 27.98 29.20 28.46 28.24 27.08
19:30 27.94 27.75 28.97 28.27 28.05 26.91
20:00 27.72 27.54 28.75 28.11 27.87 26.75
20:30 27.51 27.36 28.56 27.97 27.71 26.61
21:00 27.32 27.19 28.38 27.84 27.56 26.49
21:30 27.14 27.03 28.23 27.71 27.43 26.36
22:00 26.97 26.89 28.09 27.58 27.31 26.25



22:30 26.81 26.75 27.96 27.46 27.19 26.14
23:00 26.66 26.60 27.84 27.34 27.00 26.03
23:30 26.51 26.45 27.73 27.22 26.98 25.92
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