29 ~TESo 24 3 23

« R: https://cran.r-project.org/bin/windows/base/

« Rtools: https://cran.r-project.org/bin/windows/Rtools/

« R-Studio: https://www.rstudio.com/products/RStudio/

« QGIS: https://qgis.org/ko/site/

« Panoply: https://www.giss.nasa.gov/tools/panoply/download/

You've already installed all required software from the previous session
for

N Gridded proxy data extraction )
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Example of weather stations with missing data
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Fig. 3. Comparison of (a) monthly average of precipitation, maximum temperature, and
minimum temperature and (b) missing rate of precipitation stations.
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Weather stations with
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Group 1 observed data with various ratio of
artificial missing
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Monthly precipitation (30-yrs) climatology with
increased missing
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Monthly maximum temperature (30-yrs) climatology
with increased missing
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minimum temperature (30-yrs) climatology
with increased missing
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Weather station data QC algorithms

APEC CLIMATE CENTER
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Weather station data QC algorithms

APC

APEC CLIMATE CENTER
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APC

APEC CLIMATE CENTER

Weather station data QC algorithms
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Weather station data QC algorithms

APEC CLIMATE CENTER

Consistency
File Edit View Text Document Navigation Help
|ldentifies runs of 7 or 11931 1 1 -99.9  -3.1 0
2 1931 1 2 -99.9 =xs 0
more of the same value 31031 1 3 .99.9 -0.5 0
4 1931 1 ) -99.9 -1 0
S 1931 1 S -99.9 -1.8 -8.4
6 1931 1 6 -99.9 -7.8 o 58
7 1931 1 7 -99.9 -6.6 -12.2
8 1931 1 8 -99.9 -0.6 -9.4
9 1931 1 9 -99.9 4.2 -2.7
10 1931 1 10 -99.9 5.9 -1.4
11 1931 1 11 -99.9 4.9 -7.8

Fle Edit View Text Document Navigation Help

1fi 1 1931 1 1 -99.9 -3.1 0
|d§l:lt|fl€$ where - 21931 1 2 -99.9 -1.3 0
minimum temperature > 31931 1 3 -99.9  -0.5 0

% 4 1931 1 4 -99.9 -1 0
maximum temperature 51931 1 5 .99.9 1.8  -8.4
6 1931 1 6 -99.9 -7.8 -11.5
7 1931 1 7 -99.9 -6.6 -12.2
8 1931 1 8 -99.9 -0.6 -9.4
9 1931 1 9 -99.9 4.2 -2.7
10 1931 1 10 -99.9 S.9 -1.4
11 1931 1 11 -99.9 4.9 -7.8



Weather station data QC algorithms

APEC CLIMATE CENTER

Consistency r— -

File Edit View Text Document Navigation Help
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Weather station data QC algorithms

APC
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Hands on for observed data QC

« Confirm the best correlated proxy data (in this exercise,
MERRAZ2)

* Open Rstudio

 Install rQC package (D#2078-SDTP#To0ls)
« Open yaml and rQC_Run.R files in Rstudio

« Revise yaml for each directory path

« Run Enviist = Set Working.Environment &%

« Confirm the folder location of your observed (weather
station) data: D-#2078-
SDTPHWGridDataExt#Observed#User)



Control file: yaml Configuration

Mostly default for this training, but red boxes need to be re-checked or changed

prjdir: D=/2018-SDTP/QualityControl
obsdir:|D:/2018-sDTP/Database_Korea/Observed/User (1)
stnfile: Stat1on -Info.csv
bondncfile: /2018 SDTP/Database_Korea/grid_daily KOR/MERRA2/MERRA2_prec_hourly_1980. nc‘
GirdExtractDi D: -SDTP/Database_Korea ExtractedkB) (2)
GirdRegionNm: KMA_ASGS 60stns (4)

(5Jgridnm: MERRAZ]
griddir: $(prjdir)/GridExtobs

QcvVarNames:
- prec #Precipitation (mm)
- tmax #Max. temperature (C)
- tmin #Min. temperature (C)

chkobsbir: $(prjdir)/Qcout/01_checkobsbata
chkRgnDir: $(prjdir)/Qcout/02_checkbataRange
chkconsbir: $(prjdir)/Qcout/03_checkConsistency
MinConsDay: 7

FiTINeighborDir: $(prjdir)/Qcout/04_GapFillNeighbor
SrchDist_stn: 100

cc_thold_stn_pcp: 0.5

cc_thold_stn_tmp: 0.5

Fi11Gridpir: $(prjdir)/Qcout/05_GapFillGrid
SrchDist_grid: 100

cc_thold_grid_pcp: 0.5

Fc_tho1d_grid_tmp: 0.5



rQC_Run.R Script Configuration

(1) Install rQC package using Rstudio function

remove.packages("rGridbata")
Tibrary("rQc™)

# Install required packages
Install.Required.Packages()

| | | 2)
# setting working environment
EnvList = Set.working.Environment (envfi1e=rD:f2018—SDTPfToo1S/Qua11tyContro1/rQC.yam1"

## Convert extracted grid data (variable-based format) into station-based format
do.call(Convert.Grid.vars.To.Stns, EnvList)

## Check station Tication based on available NC file
tryCatch(
do.call(check.station.Location, EnvList),
apccerror = function(err) {
print(err$message)
}
)

## Check missing data file, dates, characters
tryCatch(
do.call(check.observed.Data, EnvList),
apccerror = function(err) {
print(err$message)

}



rQC_Run.R: Extracted grid data format change
(variables = stations)

yaml script

bondncfile: D: /2018 -snTP /Database arid daj 1w WN/AMEREAZ /MEREAZ prec hourlyw 1980, nc
GirdExtractDivr: D:/2018-SDTP/GridDataExt/Grid_Output/Extracted
GirdRegionim: WMN_Stns

gridnm: MERRAZ

ariddir: $(pridir)/GridExtobs

rQC_Run script

10 ££ convert extracted oerdd data (vardiable -based format} dpto station-b
11 do.call{Convert.Grid.vars.To.5tns, EnvLisT)
1<




Check.Station.Location

yaml script

rrigiw: D:/201=-S0TP/QualityControl
0

bedir: D:/2018-SDTP/GridDataExt/Observed/User
stnfile: Statiog—lgfo.czv ) ) )
bondncfile: D:/2018-S0TP/Databasze/grid_dai Iv_WwN/MERRAZ /MERRAZ _prec_hourly_1980.nc

EX PRy

rQC_Run script

13 ## check station lication based on _available NC file
14 trycatch(

15 do.call({check.station.Location, EnvList),
16 - apccerror = function(err) {

17 print(errimessage)

18 1

19 )




Check.Observed.Data

yaml script

13 chkobspir: $(prijdir)/qcout/01_checkobspata

T4 ChEKRgnDir: F({prjdir),/Qcout,/02_CheckDataRange
15 cChkcConsDir: $({prijdir)/ocout/03_cCheckConsistency

rQC_Run script

21 ## Check missing data file, dates, characters
22 trycatch(

23 do.call{check.Observed. Data, EnvList),

24 -  apccerror = function(err) {

25 print{errimessage)

26 }

27 )




Check.Data.Range

yaml script

13 cChkobspir: $(pridir)/ocout/01 checkobsData
14 chkrgnDir: $(prijdir)/Qcout/02_checkDataRange
15 cChkConsDir: ${prjdir)/Qcout/03_checkConsistency
rQC_Run script

30 ## Check data range (temperature only)

31  tryCatch(

32 do.call(Check.Data.Range, EnvList),

33~ apccerror = function(err) {

34 print{errimessage)

35 }

36 )

3/




Check.Internal.Consistency

yaml script
13 chkobspir: $(pridir)/qcout/01_checkobspata

14 chkrRgnDir: $(pridir)/ocout/02 CcheckbDatarRange

15 chkconspir: $(prijdir)/qcout/03_checkConsistency
16 MinConsDay: 7

rQC_Run script

30 ## Internal consistency check (temperature only)
40 trycCatch(

41 do.call(Check.Internal.consistency, EnvListT),
42 ~ apccerror = functionlerr) {

43 print(errimessage)

44 }

45 )

Af




Gap.Filling.Neighbor.Stations

yaml script

QcvarMames :
- prec #Precipitation C{mm)
- tmax #Max., temperature (C)
- _tmin #Fin, temperature (C3

ChkobsDir: 3(pridird/Qcout/01_CheckObsData
ChkRgnDir: 3(prijdirl/0cout/02_CheckDataRange
ChkConsDir: ${pridir)/QcOut/03_CheckConsistency

Mi1nConsDaw:  F

SrchDist: 100
FillMeighborDir: ${pridir)/Qcout/04_GapFillnNeighbor
P2 thold strn. O 2

FillaridDir: 3(pridir)/Qcout/05_GapFillGrid
rd_thold_grid: 0.1

rQC_Run script

47 ## Gap filling wsing neighbor starjons

48 trycCatch(

49 do.call{Gap.Filling.Neighbor.stations, EnvList),
50~ apccerror = function(err) {

51 print{errimessage)

52 1

53 )

24



Gap.Filling.Grid.Data

yaml script

QcvarMames:
- prec #Precipitation C(mm)
- tmax #Max., temperature (C)
- _tmin #Min, temperatyre (0

ChkobsDir: 3 (pridir)/Qcout/01_CheckObsData
ChkRanDir: J(pridir)/Qcout/0Z2_CheckDataRange
ChkConsDir: $(pridir)/Qcout/03_CheckConsistency
MinConsDay: 7

SrchDist: 100

FillnetighborDivr: $(prijdir),/Qcout/04_GapFi1 1 IMelghbor
re_thold_stn: 0.7

Fillgridpir: $(prjdird)/ocout/05_cGapFillaGrid
rd_thold_grid: 0.1

rQC_Run script

55 ## Gap filling using grid datal

56 trycatch(

57 do.call(Gap.Filling.Grid.Data, EnvList),
58~ apccerror = function(err) {

59 print{errimessage)

a0 1

61 )

62




Missing rate calculation of the original observed data
(before QQC)

APEC CLIMATE CENTER

yaml script

rrigiw: D:/201=-S0TP/QualityControl
0

bedir: D:/2018-SDTP/GridDataExt/Observed/User
stnfile: Statiog—lgfo.czv ) ) )
bondncfile: D:/2018-S0TP/Databasze/grid_dai Iv_WwN/MERRAZ /MERRAZ _prec_hourly_1980.nc

EX PRy

rQC_Run script

#### Data summary

QcvarNames <- c("prec", "tmax", "tmin'")

obsdir <- "D:/2018-SDTP/Database_Korea/Observed/User"
sthfile <- "station-Info.csv"

syear <- 1976

eyear <- 2005

# 1. Data withough QC
datadir <- "D:/2018-sDTP/QualityControl_Korea/Qcout/01_checkoObsbData"
Data.Summary.Graph (obsdir, stnfile, QcvarNames, datadir, syear, eyear)

# 2. Data after QC
datadir <- "D:/2018-sDTP/QualityControl_Korea/Qcout/05_GapFillGrid"
Data.Summary.Graph (obsdir, stnfile, QcvarNames, datadir, syear, eyear)

# 3. original grid data extracted
datadir <- "D:/2018-sDTP/QualityControl_Korea/GridExtobs"
Data.summary.Graph (obsdir, stnfile, QcvarNames, datadir, syear, eyear)



Data Summary Graph of the GridExtObs data and the
final data (after QC and gap filling)

APEC CLIMATE CENTER

rQC_Run script

#### Data summary

QcvarNames <- c("prec", "tmax", "tmin'")

obsdir <- "D:/2018-sSDTP/Database_Korea/Observed/User"
sthfile <- "station-Info.csv"

syear <- 1976

eyear <- 2005

# 1. Data withough QcC
datadir <- "D:/2018-sDTP/QualityControl_Korea/Qcout/01l_checkObsData"
Data.Summary.Graph (obsdir, stnfile, QcvarNames, datadir, syear, eyear)

# 2. Data after QcC
datadir <- "D:/2018-sSDTP/QualityControl_Korea/Qcout/05_GapFillGrid"
Data.Summary.Graph (obsdir, stnfile, QcvarNames, datadir, syear, eyear)

# 3. original grid data extracted
datadir <- "D:/2018-sDTP/QualityControl_Korea/GridExtobs"
Data.summary.Graph (obsdir, stnfile, QcvarNames, datadir, syear, eyear)




QC and Gap filling result
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Q&A

Any questions?




By HikingArtist.com

Thank You!



