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R-internal functionality for retrieval of climate data matching requirements:
1. Downloading & handling Of ERAS(-Land) products :::: KrigR—a tool for downloading and statistically downscaling

climate reanalysis data
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3. Statistical interpolation of climate data via Kriging

CLIMATE DATA NEEDS FOR THE 215" CENTURY

WorldClim Precipitation Climatology

1. Data Accuracy

= Global legacy climate data
. mmm download ERA ( ° ° °
sets (e.g., CRU, WorldClim) O e cimate Variabie Extent controls spatial limits of the data.
> DataSet = "erab-land", <+«—— Reanalysis Data Product
offer subpar accuracy Q DateStart = "1995-01-03", | e Window Rectangular Extent Shapefile Point-Coordinates
. ‘— DateStop = "1995-01-03",
- Macroecology relies on D Teoivtion = day 1 T . ; @
. L — TStep = 1, +— Temporal Resolution
climate data at global scales Ay B2 o.icnt - extent (Shape_shp), «— Geographical Region
oo U Dir = Dir.Data, +—— Directory for NETCDF
. . e FileName = "ExtentRaw", <«——— Name for NETCDF -
Climate Reanalyses (e.g.; ERAS/ERAS-Land) offer higher 8 PPLyses - AL }—cm R )
accuracy and data uncertainty flags. o -
~ "
. O . .
2. Temporal Resolution o Allsubsequent steps in Krigk can
= handle third-party data. |
. Legacy data SetS rarely I‘ep0rt % O p y Extent = Shape_shp, Extent = Pts_df,
data at sub-monthly intervals ailzr = 05
9 Bi0|0gica| processes (‘) and é’ @m ¢ @m ¢ @ o @ ¢ @ ¢ @ ¢ @ ¢ @ ¢ @ ¢ @B ¢ @B ¢ @G ¢ @G ¢ EGEN ¢ EGEN ¢ @G ¢ @G ¢ EGE ¢ EGEN ¢ EGEN ¢ EGEN ¢ GES ¢ GED ° GED ° GED ° GED ° GED ¢ GED ¢ GED ° @ES ¢ EGEN ¢ @GEN ¢ @GEN ¢ EGEN ¢ EGEN ¢ GEN ¢ @Gms ¢ eGm> ¢ eGm ¢ G ¢ @ ¢ @ o @m o @m o @m o e
extreme events (1) operate e e e e I R b Ho downscale (i6:0) @ -
o o ) Train_ras = Demo_Raw, € DdTd you want 10 downscale (l.e.: 60 -
at finer temlf)Oral reSOIUt|OnS Generations -Ia Target_res = .02, 4 Torge?resoluﬂon or a raster object whose resolution to match
omm Shape = Shape_shp, < Optional, shapefiles or points like specified in download_ERA()
B Keep_Temporary = TRUE+———— Whether to keep the GMTED 2010 data set on your hard drive . 900
) 5
>
2 R Variabl 8 The default DEM won't be a suitable covariate
. ange o ariapiles i 600
or all ECVs.
= Legacy data follows a temperature —— fovienments
(1) - precipitation () paradigm 200
- Neglecting other essential @ cﬂ[’ - 0 el |
R 1t Demo_Raw, < Data you want to downscale (i.e.:() 50 0
Climate Variables (ECVS) I|ke riaf oars Covs_ls[[1l]],+— Covori.o’res at training resoILJ.’rion.(i.e.:@) B ™ 7 R 3 .
/ \ / \ Covs_1ls[[2]], «— Covariates at target resolution (i.e.: (3))
wind (§), radiation (9, etc. (...) L, How many cores to use for kriging ] ! . . w
SN ocaliafionofigng Interpolation uncertainty is an output unique to Kriging.
ir.Data, < irectory where will be store
ERA5(—LOﬂd) OffeI’S Up TO 83 ECVS i leN "DemoKrig.nc", < Name f?)/r NETCDF output
eep_Temporary = FALSE < Whether fo delete the temporary files Computational costs depends on user-specifications
) (1/layer) upon completion . . .
and statistical relationships.

1. Accessibility
= Climate Data Store (CDS) interface can be overwhelming

High uncertainty
around coastlines
&l and islands
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and downloads hard to reproduce

= CDS APIs (e.g., ecmfr) download specification can be 8’
unintuitive and don’t offer data manipulation g’
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Practitioners need an intuitive, reproducible R-interface for
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data retrieval and handling.
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2. Spatial Resolution
= Native spatial resolution of climate reanalyses is coarser
than that of legacy data
- Practitioners have become accustomed to these fine spatial
resolutions
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Practitioners require a workflow for creation of high-

spatial-resolution data products.
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IMPLICATIONS OF KrigR-DERIVED PRODUCTS
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LETTERS (Kriging o highly\ TResolution and TStep control temporal resolution of the data. M Downloads are automatically broken into
@ T o o : to f ! individual months of data.
___ Reconciling high resolution climate datasets using KngR accurare 1or d 03-01-1995 - 00:00 - 08:00 03-01-1995 - 08:00 - 16:00 03-01-1995 ~ 16:00 - 24:00 Air Temperature [K] |
e W \VO rl eTy of ECVs. Y, = s ! Cores conftrols how many downloads to
L , stage in parallel.
> N m
Legacy products largely fall outside of E_E il SingularDL allows staging of a maximum of
k KrigR predictions + uncertainty. ) o 551 270 i 100,00 layers of data as one download.
TerraClimate CHELSA WorldClim I - :
-(?.5 2 265 '
O ! :
c B ; Some ECVs are stored cumulatively.
% 10 5 0 ~10 5 0 ~10 260 .
| :
O i PrecipFix enables back-calculation.
c :
.; '
g - ' PrecipFix
= - The standard deviation of =
O the underlying reanalysis KRl | [ ] . m B
TerraClimate CHELSA WorldClim % A'rTempegawm[H] ensemble members gi\/es |
- a fhe dynamic data !
c i |
(o) *‘ uncertainty. ! KrigR doesn’t support all ECMWF C3S
O : ! oroducts.
DataSet = "erab", I
Type = "ensemble members", : . .
F‘UE s - ! We are planning to expand KrigR
M functionality & ECMWF has voiced interest
. In Us doing so.
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