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= [ GAW Station Bukit Kototabang — Early years

Inaguration of GAW
Bukit Kototabang
by WMO Secretary-
General on 6
December 1996
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= [ GAW Station Bukit Kototabang — Present
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Location

Environment : tropical rainforest on
the mountainous area
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Climatology

BMKG
- Annual Rainfall : 2440 mm - Daily Air Pressure : 916.6 hPa
- Daily Temperature :21.6 °C - Daily Sunshine : 3.9 hour / day
- Daily Humidity : 88 % - Daily Global Solrad : 193 Watt/m?

Surface wind pattern
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- GHGs Measurement Activities

()

BMKG
Flask Sampling (BMKG-NOAA)

« Sampled on a weekly time-base

* Airinlet at 32 meter a.g.l

« Send to NOAA CMDL for further analysis

* First operation in January 2004

» Temporary termination in February 2011

« Resume operation in February 2013

» Parameters : CO,, CH,, N,O & SFg

* Old periode data (2004-February 2011)
ftp://aftp.cmdl.noaa.gov/data/trace gases/

* New period data (February 2013 —
present), upadate data via
sftp.cmdl.noaa.gov.
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GHGs Measurement Activities

BMKG  Result - CO, Mixing Ratio

Bukit Kototabang, Indonesia (BKT)
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E""E_._ B GHGs Measurement Activities

BMKG
Result — Annual CO,
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I GHGs Measurement Activities

()

Result — Comparing CO,
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E”';—-‘-_._ . GHGs Measurement Activities

BMKG

Result — CO, Growth Rate

dCOz/year, ppm
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—— Iy GHGs Measurement Activities

BMKG
Result — Monthly Average CO, (2004-2012)

Monthly Average Variation (2004-2012)
Bukit Kototabang Carbon Dioxide (CO,) Conc
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BMKG

GHGs Measurement Activities

Result — 5'3C from CO,

isoptope C%, permil
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Global

GHGs Measurement Activities

Result — Comparing CH,
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[ GHGs Measurement Activities

BMKG  Result - N,O Mixing Ratio

Bukit Kototabang, Indonesia (BKT)
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GHGs Measurement Activities

BMKG  Result - SF; Mixing Ratio

Bukit Kototabang, Indonesia (BKT)
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GHGs Measurement Activities
BMKG
NRT Monitoring (BMKG-EMPA)

 Using Picarro G1301 Analyzer (2011 — present)

 Collaboration between BMKG (instrument),
Empa and MeteoSwiss (standard gases and

calibration unit), with an extensive guidance
directly from Picarro, Inc.

« Continues monitoring, data frequency + 5 sec

* Inlet at : 10, 20 and 32 meter a.g.l.

« Parameters : CO, and CH,
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@ B GHGs Measurement Activities

BMKG
NRT Monitoring — System Measurement
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GHGs Measurement Activities

Result : Output NRT Monitoring CO, - CH,-H,0

CO2 (humidity-corrected, ppm)

CFADS27 (BKT)

1-minute aggregates
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BMKG
NRT Monitoring — Data Handling — R Program

R source codeStep #1
IR R (32610 - DA KerSelicarr, BT UserLagries V2R =R Eavo T

R File Edit Packages Windows Help

B R I T 4803440340444 4 04044 00
#EEF$4444444444% analyse picarro data from BET ######3##38555344548

data (UserLog Data) directly downloaded from Picarro computer

purpose: analysing the data locally
generating new parameters

GHGs Measurement Activities

analyaing the data locally
generating new parameters

applying humidity correction
analysing calibrations

applyving humidity correction

applying calibration

input: path and filename

guicklooks: all data
all ambient air data
mean target gas data

output: wvarious quicklooks of ambient air and calgas data
file with Imin averages (uncalibrated, -> ProcStepl)
files with calgas data (lmin averages)
file with calibration results
files with
STRUCTURE

- INPUT SECTICH

— IMPORT SECTICH

— identify inwvalid data

- NEW PAREBMETER SECTICH

- DATR FLAGGING SECTICH

— CALCULATING MEAN VALUES FOR CAL/TARGET MEASUREMENTS SECTICN

— BRPPLY CARALIBRATION, GENERATE SEFPARATE PARAMETER (air, target)

— EXPCRT DATA

- CALCULATE 1-MIN AVERAGES

LS B I R L

TO BE DONE:

wversion history

wversionl: based on processing code for JUN, adapted to BET data, humidity cc

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
F3
4

2aa 'reardme NataPBracszsine twt! din Falder 'CeATTasarasbimat 12348 Dinmmmant 2t CAW, Aat+ =\ BE

I

analysing calibrations
applying calibration
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GHGs Measurement Activities

BMKG
NRT Monitoring — Data Handling — R Program

R source codeStep #2
IR RGui (32-bi) - DAKorSelpicarro_BKT_readProcStepZ viR - R ol NN

IR R File Edit Packages Windows Help

BRSNS RN AR AR AR AR
####44444444444 analyse picarro data from BET #####334344855434444

: read processed BET Picarro data, processed with rpicarro BET UserLogFiles _v2.R' I'Eﬂdﬂ mﬂnthly 1I|]j.n filES
puposs: s e e e plots data for a whole year
generates data file for a whole year

generates data file for a whole year
calculates higher aggregates

input: path and filename pattern .

_ - calculates higher aggregates
guicklooks: plot of all ambient air data
output: one file with 1min averages

one file with 1min calgas data (if full data set is read)
file with calibration results (if full data set is read)
files with 10min and 1h data

STRUCTURE
- INFUT SECTION
— IMPCORT SECTICHN (lmin data)
- NEW PARRMETER SECTICH
FLOT DATR
— EXPCET 1min DATR
— CALCULATE 10min and 1h DATA
— EXPORT 10min and 1h DATA

=1 Nk L R
I

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
# TO BE DCONE:

#

# version history

#

# wersionl: based on processing code for JUH

#

# see 'readme DataProcessing.txt' in folder 'C:\Users\mstl34\Documents\GAEW\data\BET g
#

# last update 25.10.2012, mst

#

Eie ettt adadssdsdsdsisdssaddsdsdsdssssdsdsdsdstssssssdstsdsissssssssdstsisiis)
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GHGs Measurement Activities

BMKG
NRT Monitoring — Data Handling — R Program

R source codeStep #3

R RGui (32-bit) - [D!\KorSel\picarro_BKT_readPro
R File Edit Packages Windows Help

B R R R R R R AR R R R R R R A A R A 1 R R A R R R 1 1 1 2 088
##4454444444444 analyse picarro data from BET #####534534854584844

read processed and lh-averaged BET Picarro

e nii. AThanks to Dr. Martin Steinbacher-EMBEAs veariv 1

#calculates higher aggregafges .
input: path and filename pattern for develope R 4 m@hwlhﬁgr
£ 2

gquicklooks: plot of all ambient air data

er aggregates

output: one file with lmin averages

one file with 1min calgas data (if full data set is read)
file with calibration results (if full data set is read)
files with 10min and 1h data

STRUCTIURE
INPUT SECTICH
IMPORT SECTICON (lmin data)
NEW PARRMETER SECTION
FLOT DATR
— EXPCRT 1min DATA
— CRALCULATE 10min and 1h DATA
— EXPCORT 10min and 1h DATA

=1 N s R

TC BE DONE:

wversion history

wersionl: based on processing code for JUN

see 'readme DataProcessing.txt' in folder 'C:\Users\mstl34\Documents\GAW\data®

last update 25.10.2012, mstT

e e e e e e e e e e e e e e e S e S S e e e e e e e e e e S e e e e S e

R R R TR I A IR T I AT AT TR TANT AT IAISARIAIAAR AN

4| i
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GHGs Measurement Activities

NRT Monitoring — Data Handling — File Data Output
2012 3 2 2 20 45.0 10 300.38 1842.092
2012 3 2 2 20 47.3 10 300.38 1842.15
2012 3 2 2 20 50.2 10 300.65 1842.13
2012 3 2 2 20 51.7 10 300.65 1844.13
2012 3 2 2 20 54.7 10 301.32 1844.14/2012 3 2 2 33 30.2 20 390,30 1838.84
2012 3 2 2 20 6.1 10 391.32 1849.64 201 s 2 2 35 s1.5 20 300,50 18358, 52
2012 3 2 2 20 59.1 10 391.80 1840.63)<01e 3 2 2 35 34.5 20 390,597 1858.37
20012 2 02 2 21 0.5 10 391.89 1853.78/201l2 3 2 2 35 35.9 20 390,97 1863.73
2002 % 0?2 2 21 3.3 10 Iwl.os 1853, 792012 3002 2 35 3H.9 20 300,85 1H63.48
2002 T 02 2 21 4.8 10 Tol.o98 1856.4=2012 32 2 35 40,3 20 300,85 18564, 24
2012 3 2 2 35 43.3 20 390.30 1864.18
%g%% % % % %% S:g %g ggg:gg %gg%:g? Z0l2 3 02 2 35 44,7 20 390,30 1852, z0f0l2 3002 2 5% 30,0 32 388.41 1858.21
2012 3 2 2 21 12.2 10 390.82 1841.94)2012 3 2 2 35 47.8 20 390.68 1852.38)2012 5 2 2 25 51.4 32 388.41 186l.11
2012 3 2 2 21 13.5 10 390.82 1845.782012 3 2 2 35 49.1 20 390.68 1858.3142012 5 2 2 25 34.4 32 388.63 1861.09
2012 2 2 2 21 16.5 10 301.14 1845.80|2012 3 2 2 35 52.0 20 390.57 1858,202012 3 2 2 53 33.8 32 385.83 1818.97
2012 3 2 2 21 18.0 10 391.14 1852.91|2012 3 2 2 35 53.4 20 390.57 18g0.002012 53 2 2 54 38.8 57 385.01 1838.96
2012 2 2 2 21 20.9 10 301.31 1852.89|2012 3 2 2 35 56.3 20 391.30 1860.03f2012 3 2 2 53 40.2 32 389.01 1823.446
2012 3 2 2 21 22.2 10 391.31 1850.93|2012 3 2 2 35 57.7 20 391.30 1858.00)2012 5 2 2 54 43.0 57 388.86 1835.40
2012 2 2 2 21 25.1 10 300.02 1850.04(2012 3 2 2 36 0.6 20 391.68 1858.,00f2012 3 2 2 53 44.5 32 388.86 1831.33
2012 3 2 2 21 26.5 10 390.92 1851.62|2012 3 2 2 36 2.0 20 391.68 1855.35)2012 5 2 2 a3 47.3 32 350.83 1831, 34
2012 3 2 2 21 29.5 10 3G0.08 1851.83(2012 3 2 2 36 5.1 20 391.58 1855.3g)2012 3 2 2 33 48.5 32 390.85 1843.59
2012 3 2 2 21 30.9 10 390.98 1852.55(2012 3 2 2 36 6.5 20 391.58 1850.6g2012 3 2 2 53 al.8 32 351.54 1845.99
2012 3 2 2 21 33.8 10 301.00 1852.53(2012 3 2 2 36 9.5 20 391.79 1850.62f2012 3 2 2 33 33.0 32 391.54 1846.53
2012 3 2 2 21 35.3 10 391.00 1854.56|2012 3 2 2 36 10.8 20 391.79 1854,95)2012 5 2 2 53 a6.1 32 381.46 1846.91
2012 3 2 2 21 38.3 10 30G1.06 1854.58(2012 3 2 2 36 13.8 20 391.59 18540542012 3 2 2 43 57.3 32 391.56 1831.64
2012 3 2 2 21 39.6 10 391.06 1854.77(2012 3 2 2 36 15.2 20 391.59 1855.3gf2012 3 2 2 36 0.5 32 351.72 1831.63
2012 2 2 2 36 18.3 20 301.78 1g55.37)£012 s 22 4& 1.7 52 301,72 1830.10
2012 3 2 2 36 19.6 20 391.78 1858.12)£912 3 2 2 36 4.6 32 391.80 1839.08
Height 10 m 2012 2 2 2 36 22.6 20 301.s64 1858.17)£912 = 2 2 36 6.1 52 301.850 1835.83
2012 3 2 2 36 24.0 20 391.64 1854.65)2012 3 2 2 46 B.1 32 301.84 1833.87
2012 3 2 2 56 10.4 32 301.84 1851.58
- 2012 3 2 2 56 13.5 32 301.98 1851.58
2012 3 2 2 56 14.9 32 391.98 1853.09
Height 20 m 2012 3 2 2 56 17.5 32 301.81 1853.04
2012 3 2 2 56 19.2 32 391.81 1853.10
2012 3 2 2 56 22.3 32 392.05 1853.20
2012 3 2 2 56 23.8 32 392.05 1850.47
Height 32 m
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GHGs Measurement Activities

BMKG

Data Handling — Submit to WDCGG

[=] bkt500s00 bmkg_empa.as.cn.co2.nl hr2011 dat E:!|

=] onods L RO

onm

on m

o s T ¥ 3 BY N LT 5 B P

(=T

LT L L L L L B I I I R

B Ry

co1

coz
co3
co4
Co%
coa
coT
cog
cog
clo
cl1
ciz
Cl3
cl4
Cls
Cla
ci7
clg
cla
c20
cz21
cZz
C23
cZ4
C25
C2a
c27
C28
cZa
C30
Cc31
c3z

TITLE: C02 hourly mean data

FILE NAME: bkt500200.bmkg empa.as.gn.co2.nl.hr2013.dan

DATRA FCORMAT: Versionm 1.0

TOTAL LINES: 4376

HEADEER LINES: 32

DATR VERSICHN: 201307

STATICH WNAME: Bukit Eotatabang

STATICH CATEGCRY: Global

OBSERVATION CATEGORY: Air sampling observation at a stationary platform

COUNTRY/TERRITORY: Indonesia

CONTRIBUTCR: BMEG, EMPA

LATITUDE: -0.2

LONGITUDE: 100.32

ALTITUDE: B&4.5

NUMBER CF SARMPLING HEIGHTIS: 1

SAMPLING HEIGHTS: 32

CONTACT POINT: zugeng.nugrohofbmkg.go.id martin.ggeinbacher@empa.ch

PRARRMETER: CO2

COVERING PERIOCD: 2013-01-01 2013-01-30

TIME INTERVAL: hourly

MEASUREMENT UMNIT: ppm

MEASUREMENT METHOD: Cavity EBRingdown Spectroscopy (CRDS)

SAMPLING TYPE: continuous

TIME ZCONE: Cther UTC+7

MEASUREMENT SCALE: NCAAO4

CREDIT FCR TUSE: This i=s a formal notification for data users. "For scientific purposes, access to these data iz unlimited
and provided without charge. By their use you accept that an offer of co-authorship will be made through personal contact
with the data providers or owners whenever substantial use is made of their data. In all cases, an acknowledgement
must be made to the data providers or owners and the data centre when these data are used within a publication.™
COMMENT :

DATE TIME DATE TIME cCoz2 HWD 5D F C5 REM

2013-01-01 0©Q0:00 59555-955-99 99:99 413.23 15 &.11 —-55955 0 —-595555558%
IN1I_N1-_N01 A1 =nn GOO0G_00_00 G000 411 77 A0 T N -1 fa T 11111
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BMKG

GHGs Measurement Activities

Simple Analysis — CO, diurnal variation 2012

425
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GHGs Measurement Activities

BMKG
Simple Analysis — CO, vs Near IR Radiation

480

480 460
CO, 3sm vs Near IR Radiation
L
460 o o
460 420 | o
o o
R o . o
o
440 440 2 o O o, ? CO, 3om = - 0.0229*NIR + 395.28
= = £ 420
2, & &
420 249 =
Q o) o)
O O O 400
400 400 o
380
380 380
35“ 35“ 360 T T T T T T
0 100 200 300 400 500

NIR Radiation, Watt/m?>
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E""E_._ B GHGs Measurement Activities

BMKG
I IS — thiv variatinn 2019
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. WHAT’S NEXT?
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BMKG

Challenges on conducting GHGs Measurement
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New NRT Intrument for

N,O Measurement.
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