MsTMIP Driver Data Sets
	Category
	Name
	Spatial Extent
	Spatial Resolution
	Temporal Period
	Temporal Resolution
	Selected Variables

	Climate
	CRU-NCEP
	Global
	0.5°
	1901-2010
	6-hourly
	incoming longwave / shortwave radiation, air humidity, pressure, precipitation, temperature, wind speed

	
	NARR
	NA
	0.25°
	1979-2010
	3-hourly
	

	Phenology
	GIMMSg
	Global, NA
	0.5°, 0.25°
	one year
	monthly
	LAI, NDVI, fPAR

	CO2
	Enhanced GlobalView
	Global, NA
	0.5°, 0.25°
	1700-2009
	monthly
	CO2 concentration

	Biome
	SYNMAP
	Global, NA
	0.5°, 0.25°
	one time
	one time
	dominant biome, biome fraction

	Nitrogen Deposition
	Enhanced Dentener
	Global, NA
	0.5°, 0.25°
	1860-2050
	yearly
	NHx-N Deposition, NOy-N Deposition

	Soil
	HWSD v1.1
	Global
	0.5°
	one time
	one time
	soil layers, dominant soil type, clay/sand/silt fraction, pH, organic carbon, cation exchange capacity of the clay fraction, reference bulk density

	
	SSURGO (US) + SLC v3.2 (CA) + HWSD v1.1 (MX)
	NA
	0.25°
	one time
	one time
	

	Land Use Change
	Hurtt’s + RCP4.5
	Global, NA
	0.5°, 0.25°
	1700-2010
	yearly
	land use state map, land use transition


1. Climate

1.1. Global - CRU+NCEP

Status: Ready
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90

Temporal Resolution/Extent: 6-hourly / 1901-2010

Missing Value: -999.0

Variables:
	Name
	Units
	Description

	lwdown
	W/m2
	Incoming Long Wave Radiation

	press
	Pa
	Pressure

	qair
	g/g
	Air Specific Humidity

	rain
	mm/6h
	Total Precipitation in 6 hours period

	swdown
	W/m2
	Incoming Short Wave Radiation

	t2m
	K
	Temperature

	uwind
	m/s
	U wind component

	vwind
	m/s
	V wind component


Special Processing: N/A
Note: 
1) The CRUNCEP dataset is a combination of two existing datasets: The CRU TS.2.1 0.5°x0.5° monthly climatology covering the period 1901 to 2006 and the NCEP reanalysis 2.5°x2.5° 6 hours time step beginning in 1948 and available in near real time.
2) The rationale of this combined dataset is based on several considerations:

a. The temporal coverage: How to construct a homogeneous dataset that covers the whole period 1901-2010. Unfortunately actual available datasets from CRU stop in 2002, yet with extended recently to 2006. On the other hand the NCEP reanalysis is available in near real time but begin only in 1948.
b. CRU climatology offer a good spatial resolution (0.5° global) but only monthly mean fields are available which is a too low resolution for modelling purposes. On the other hand NCEP reanalysis as a temporal resolution of 6 hours compatible with land surface models. But the spatial resolution is low and precipitation of such reanalysis is known to be less reliable than CRU data which is based on raingauge station data.

3) Method for generating the data:
a. Between Jan 01 1948 and Dec 31 2002: data is based on CRU climatology, NCEP is then used only to generate the diurnal and daily variability. The NCEP is first interpolated to 0.5°x0.5° resolution of CRU. CRU provides a cloudiness that is converted to incoming shortwave solar radiation based on calculation of clear sky incoming solar radiation as a function of date and latitude of each pixel. Likewise relative humidity from CRU is converted to specific humidity as a function of temperature and surface pressure. Then the 6 hourly value is calculated as C6h=C*m/M except for temperature where C6h=C+(m-M). Where C6h is the 6 hourly value of our new forcing, C is the original CRU monthly value, m is the NCEP 6 hourly value spatially interpolated to the CRU grid, and M is the monthly average of each NCEP field spatially interpolated to the CRU grid.
b. After Dec 31 2002: we calculate the difference between Mx-M2002 where Mx is the mean monthly value of NCEP for year X and M2002 the mean monthly value for NCEP for year 2002.
c. Before Jan 01 1948: The procedure is the same as for 1948-2002 except that for variability we use NCEP data from 1948 and then the same variability of that particular year is applied every year on top of the CRU data.
4) From CRU data only rainfall, cloudiness, relative humidity and temperature are available. For the fields (pressure, longwave radiation, windspeed) we directly use the field coming from NCEP reinterpolated to the 0.5°x0.5° grid. Before 1948 we take the value from 1948 (hence there is no interannual wariability in those these fields).
Example Maps:
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Figure. Temperature at 2m on 2000-07-26, 12pm – 15pm GMT
1.2. North America – NARR

Status: Ready
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: 3-hourly / 1979-2010

Missing Value: -999.0

Variables:

	Name
	Units
	Description

	air.2m
	K
	3-hourly Air Temperature at 2m

	apcp
	kg/m2
	3-hourly accumulated total precipitation at Surface

	dlwrf
	W/m2
	3-hourly Downward Longwave Radiation Flux at Surface

	dswrf
	W/m2
	3-hourly Downward Shortwave Radiation Flux at Surface

	shum.2m
	kg/kg
	3-hourly Specific Humidity at 2m

	rhum.2m
	%
	3-hourly Relative Humidity at 2m

	wnd.10m
	m/s
	3-hourly Wind Speed at 10m


Special Processing: 
1) All NARR variables were remapped from 32km resolution in Lambert Conformal Conic projection to 0.25 degree resolution in Geographic Lat/Lon projection.  A conservative mapping method was used for variables precipitation and shortwave/longwave radiation. A distance-weighted average mapping method was used for other variables.
2) Wind speed is calculated from U wind component and V wind component before the remapping.
3) NARR precipitation was rescaled using Global Precipitation Climatology Project (GPCP v2.1) data. GPCP v2.1 is global, 2.5 degree resolution, monthly temporal resolution, and covers years 1979-2009.  So NARR precipitation in 2010 was not rescaled. The rescaling strategy is to maintain the NARR precipitation spatial and temporal pattern but adjust the total precipitation amount to match GPCP total precipitation.
4) NARR shortwave radiation (dswrf) was reanalyzed using MTCLIM algorithm with NARR daily total precipitation (rescaled), NARR long-term mean annual total precipitation, and daily max/min temperature as input data. The output of MTCLIM algorithm contains daily shortwave radiation during daytime. The original NARR shortwave radiation was then rescaled to make the average daytime radiation match the MTCLIM radiation, but diurnal cycle was maintained.
Note:

1) See http://www.esrl.noaa.gov/psd/data/gridded/data.narr.html for the original NARR data home page. 
2) See http://www.esrl.noaa.gov/psd/data/gridded/data.narr.monolevel.html for the description of all the monolevel data variables.
3) See http://www.esrl.noaa.gov/psd/data/narr/format.html for a page describing the original coverage along with information on reading the projection.
4) See http://lwf.ncdc.noaa.gov/oa/wmo/wdcamet-ncdc.html for the GPCP home page.
5) MTCLIM v4.3 is a weather simulation model designed especially for application in mountainous terrain. Given input data from one location, MTCLIM generates weather information for another location with potentially different elevation, slope, and aspect from the input location. The input location is referred to as the “base station”, while the new location for output is referred to as the “site”. Required input data from the base station are daily observations of maximum and minimum temperature, daily total precipitation, and daily dewpoint temperature (optional). Output from MTCLIM includes the daily max/min temperature and daily total precipitation, corrected for the difference in elevation between the base station and the site, as well as daily total incident shortwave radiation and daily average humidity estimated for the site. The two basic operations of the MTCLIM model are to correct the supplied input data for elevation differences, and to estimate unmeasured meteorological conditions using the supplied data as input.
Example Maps:
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Figure. NARR long term mean annual total precipitation before (left) and after (right) rescaling with GPCP
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Figure. NARR 3-hourly (1979-05-18, 15pm-18pm GMT) downward shortwave radiation flux before (left) and after (right) reanalysis with MTCLIM algorithm
2. Land Mask
2.1. Global – CRUNCEP Land Mask
Status: Ready
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90

Temporal Resolution/Extent: One time

Missing Value: -999.0


Special Processing: N/A

Example Maps:
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Figure. CRUNCEP Land Water Mask for Global
2.2. North America – NARR Land Mask

Status: Ready
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: One time

Missing Value: -999.0

Special Processing:
1) The original NARR land mask in 32km resolution in Lambert Conformal Conic projection was mapped to 0.25 degree resolution in Geographic Lat/Lon projection using a conservative mapping method to maintain the total land area in the original NARR land mask. After the remapping, we got the land fraction map. Then we used a threshold of 50% to convert land fraction map to land mask map.
Example Maps:
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Figure. NARR Land Water Mask for North America

3. Phenology
3.1. Global: GIMMSg
Status: Ready
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90

Temporal Resolution/Extent: monthly / one year
Missing Value: -999.0

Variables: 

	Name
	Units
	Description

	LAI
	none
	Leaf area index (LAI)

	NDVI
	none
	NDVI

	fPAR
	none
	Canopy absorbed fraction of PAR (fPAR)



Special Processing: 
1) Missing values on land were filled by Kevin to match the global land mask.
Example Maps:

[image: image8.png]Leaf area index (LAI)

Leaf area index (LAI) (None;
< h »

00 6 32 ds 65 81

DataMin =0.0, Max =8.1




Figure. Global LAI in June
3.2. North America: GIMMSg
Status: Ready
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: monthly / one year

Missing Value: -999.0

Variables: Same as Global, See above table

Special Processing: 

1) Missing values on land were filled by Kevin to match the North America land mask.

Example Maps:
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Figure. North America fPAR in June
Reference: 

1) Tucker, C. J., Pinzon, J. E., Brown, M. E., Slayback, D. A., Pak, E. W. and co-authors.2005.An extended AVHRR 8-km NDVI dataset compatible with MODIS and SPOT vegetation NDVI data./Int. J. Remote Sens/., *26*, 4485-4498.
4. CO2 Concentration
4.1. Global
Status: Ready
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90

Temporal Resolution/Extent: monthly / 1700 - 2009
Missing Value: -999.0

Special Processing: N/A
Note: This is the data Andy created.

Example Maps:
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Figure. Global CO2 Concentration in 2009-02
4.2. North America

Status: Ready
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: monthly / 1700 - 2009

Missing Value: -999.0

Special Processing: N/A

Note: The North America CO2 concentration data was subset from the global data Andy created and then interpolated from 0.5 degree to 0.25 degree resolution using linear average interpolation method.
Example Maps:
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Figure. North America CO2 Concentration in 2008-06
Note: 

1) The data is exactly GlobalView from 1979-2009.
2) It agrees well with Scripps CO2 at the South Pole and Mauna Loa from 1957-2009.
3) The annual cycle as a function of latitude prior to 1979 is set to the Globalview 8-harmonic “average” seasonal cycle.
4) It agrees with the Macfarling-Meure Law Dome ice core record of CO2 in Antarctica from 1700-19xx.
5) The MLO-SPO annual-mean gradient from GlobalView is modeled as a function of FF emissions from Marland et al. This particular model follows on Conway and Tans (GBC, 1999) and has a preindustrial interhemispheric gradient of 0 ppm. (There are many devilish details in this step)
5. Biome Classification
5.1. Global – SYNMAP

Status: Ready
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90

Temporal Resolution/Extent: one time / around 2000
Missing Value: -999.0

Variables:

	Name
	Units
	Description

	biome_frac
	fraction
	Fraction of each biome type in each cell

	biome_type
	none
	Dominant biome type in each cell


Special Processing: 

1) Missing values on land were filled by Kevin to match the global land mask.

Example Maps:
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Figure. Global Cropland Fraction
5.2. North America –SYNMAP

Status: Ready
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: one time / around 2000

Missing Value: -999.0

Variables:

	Name
	Units
	Description

	biome_frac
	fraction
	Fraction of each biome type in each cell

	biome_type
	none
	Dominant biome type in each cell


Special Processing: 

1) Missing values on land were filled by Kevin to match the North America land mask.

Example Maps:
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Figure. North America Dominant Biome Type (Quarter Degree)
Note:

1) Refer to appendix A for SYNMAP legend.
6. Nitrogen Deposition
6.1. Global – Dentener
Status: Ready
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90

Temporal Resolution/Extent: annual / 1860 - 2050
Missing Value: -999.0

Variables:

	Name
	Units
	Description

	NHx
	mgN/m2/yr
	NHx-N Deposition

	NOy
	mgN/m2/yr
	NOy-N Deposition


Example Maps:
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Figure. Global NHx-N Deposition in 1900 (left) and 2000 (right)
6.2. North America – Dentener
Status: Ready
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: annual / 1860 - 2050

Missing Value: -999.0

Variables:

	Name
	Units
	Description

	NHx
	mgN/m2/yr
	NHx-N Deposition

	NOy
	mgN/m2/yr
	NOy-N Deposition


Example Maps:
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Figure. North America NOy-N Deposition in 1900 (left) and 2000 (right)
Note: 
The gridded annual nitrogen deposition data during 1860-2050 was based on Dentener’s global atmospheric nitrogen deposition maps in the years of 1860, 1993 and 2050 with a spatial resolution of 5 degrees longitude by 3.75 degrees latitude (Dentener, 2006; http://daac.ornl.gov/CLIMATE/guides/global_N_deposition_maps.html) and nitrogen emission data from EDGAR-HYDE 1.3 (Van Aardenne et al., 2001; http://gcmd.nasa.gov/records/GCMD_EDGAR_HYDE.html). The annual variation of nitrogen deposition rate from 1890 to 1990 was controlled by EDGAR-HYDE 1.3 nitrogen emission data, which provides information on annual totals of NH3 and NOx emissions from 10 anthropogenic sources within 1×1 degree grid cells for each decade. The temporal trends of NHx-N and NOy-N deposition were assumed to be consistent with those of NH3 and NOx emissions, respectively. Nitrogen deposition was assumed to increase linearly over the rest time periods (1990 - 2050).
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Figure . Mean annual nitrogen deposition rate (mg N/m2/yr) across the land 
surface of global (upper) and North America (lower) during 1860-2050
7. Soil

7.1. Global – HWSD version 1.1
Status: Ready
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90

Temporal Resolution/Extent: one time
Missing Value: -999.0

Variables:

	Name
	Units
	Description

	soil_code
	code
	Soil Mapping Unit Code

	ref_depth
	code
	Reference Soil Depth

	roots
	code
	Obstacles to Roots (Europe only)

	il
	code
	Impermeable Layer (Europe only)

	t_cec_clay
	cmol/kg
	Topsoil CEC (clay)

	t_clay
	%weight
	Topsoil Clay Fraction

	t_gravel
	%volume
	Topsoil Gravel Content

	t_oc
	%weight
	Topsoil Organic Carbon

	t_ph_h2o
	-log(H+)
	Topsoil pH (H2O)

	t_ref_bulk
	kg/dm3
	Topsoil Reference Bulk Density

	t_sand
	%weight
	Topsoil Sand Fraction

	t_silt
	%weight
	Topsoil Silt Fraction

	t_usda_tex
	name
	Topsoil USDA Texture Classification

	s_cec_clay
	cmol/kg
	Subsoil CEC (clay)

	s_clay
	%weight
	Subsoil Clay Fraction

	s_gravel
	%volume
	Subsoil Gravel Content

	s_oc
	%weight
	Subsoil Organic Carbon

	s_ph_h2o
	-log(H+)
	Subsoil pH (H2O)

	s_ref_bulk
	kg/dm3
	Subsoil Reference Bulk Density

	s_sand
	%weight
	Subsoil Sand Fraction

	s_silt
	%weight
	Subsoil Silt Fraction

	s_usda_tex
	name
	Subsoil USDA Texture Classification


Special Processing: 
1) Missing values on land were filled by Kevin to match the global land mask.
Example Maps:
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Figure. Global Top Soil Layer Clay Fraction
Refer to Appendix B for codes of soil variables.
7.2. North America – SSURGO (US) + Soil Landscapes of  Canada version 3.2 + HWSD v1.1 (Mexico and Latin-America)
Status: Done
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: one time

Missing Value: -999.0
Variables:
United States

	Name
	Units
	Description

	clay_fraction
	percent
	Total clay percentage of the soil horizon

	sand_fraction
	percent
	Total sand percentage of the soil horizon

	silt_fraction
	percent
	Total silt percentage of the soil horizon

	fragments_volume
	percent
	The volume percentage of the horizon occupied by the 2 mm or larger fraction (20 mm or larger for wood fragments), on a whole soil base.

	hzdepth_bottom
	cm
	The distance from the top of the soil to the base of the soil horizon

	hzdepth_top
	cm
	The distance from the top of the soil to the upper boundary of the soil horizon

	hzthickness
	cm
	Thickness of the soil horizon

	om_r
	percent
	Organic matter. The amount by weight of decomposed plant and animal residue expressed as a weight percentage of the less than 2 mm soil material.

	ph1to1h2o_r
	N/A
	pH H2O. The negative logarithm to the base 10, of the hydrogen ion activity in the soil using the 1:1 soil-water ratio method. A numerical expression of the relative acidity or alkalinity of a soil sample. (SSM)

	cec7_r
	milliequivalents per 100 grams
	CEC-7. The amount of readily exchangeable cations that can be electrically adsorbed to negative charges in the soil, soil constituent, or other

material, at pH 7.0, as estimated by the ammonium acetate method

	dbthirdbar_r
	g/cm3
	Db 0.33 bar H2O. The oven dry weight of the less than 2 mm soil material per unit volume of soil at a water tension of 1/3 bar.

	soil_type
	code
	Soil greater group code according to USDA soil taxonomy

	texture
	code
	Texture modifier and class


Canada
	Name
	Units
	Description

	SOIL_CODE
	
	Soil Code

	MODIFIER
	
	Soil Code Modifier

	PROFILE
	
	Type of soil profile

	SOILNAME
	
	Soil Name 

	KIND
	
	Kind of Surface Material

	ROOTRESTRI
	
	soil layer that restricts root growth 

	DRAINAGE
	
	Soil Drainage Class 

	S_GROUP3
	
	Soil Subgroup (3rd edition)

	UDEPTH
	cm
	Upper Depth

	LDEPTH
	cm
	Lower Depth

	HZN_MAS
	
	Horizon Master Code

	COFRAG
	%volume
	Coarse Fragments 

	TSAND
	%weight
	Total Sand

	TSILT
	%weight
	Total Silt

	TCLAY
	%weight
	Total Clay

	ORGCARB
	%weight
	Organic Carbon

	PHCA
	
	pH in calcium chloride 

	CEC
	milliequivalents per 100 grams (meq/100g)
	Cation Exchange Capacity 

	KSAT
	cm/h
	Saturated Hydraulic Conductivity 

	KP0
	%soil_volume
	Identifies water retention at 0 kP, in percent by total soil volume

	KP10
	%soil_volume
	Identifies water retention at 10 kP, in percent by total soil volume

	KP33
	%soil_volume
	Identifies water retention at 33 kP, in percent by total soil volume

	KP1500
	%soil_volume
	Identifies water retention at 1500 kP, in percent by total soil volume

	BD
	g/cm3
	Bulk Density


Special Processing: 
United States
1) For each horizon, the original SSURGO database contains volume of 4 different sizes (2mm-5mm, 5mm-75mm, 75mm-250mm, 250mm-1000mm) of fragments. The processed fragments_volume variable is the total volume of these 4 sizes of fragments.
2) For each horizon, the original SSURGO database contains one or more textures. For example, a horizon that is gravelly loamy sand in some places and gravelly loamy coarse sand in other places is shown as GR-LS on one row and GR-LCOS on another row in this table. The row with the typically occurring texture is identified as the RV row. Stratified textures are shown in one row. For example, a horizon that is stratified gravelly loamy fine sand and cobbly coarse sand is shown as SR- GR-LFS CB-COS on one row and the Stratified? column for that row is marked "yes". If two or more textures always occur together but are not stratified, all of the textures are listed on one row and the “Stratified” column for that row is marked "no". The processed texture variable contains the typically occurring texture (if there is one row with RV marked as “Yes”) or a randomly chosen texture (if there is no row with RV marked as “Yes”).
3) Missing values on land were filled by Kevin to match the North America land mask.

Note: 

1) The Natural Resources Conservation Service (NRCS) Soil Survey Geographic (SSURGO) database (http://soils.usda.gov/survey/geography/ssurgo/) was used for the US. Its mapping scales generally range from 1:12,000 to 1:63,360 (1:250,000 for STATSGO). It contains more than 3000 survey areas and the minimum size map delineation is between 1 and 10 acres (2500 acres for STATSGO). See http://soildatamart.nrcs.usda.gov/USDGSM.aspx for a detailed comparison between SSURGO and STATSGO.
2) Soil Landscapes of Canada version 3.2 (http://sis.agr.gc.ca/cansis/nsdb/slc/v3.2/intro.html) was used for Canada. Its mapping scale is 1:1,000,000 for the major agricultural regions of Canada. See http://sis.agr.gc.ca/cansis/nsdb/slc/v3.2/model.html for a detailed data model description of SLC v3.2.
3) The soil type is based on the Greater Group level of USDA soil taxonomy. See http://soils.usda.gov/technical/classification/taxonomy/ for a detailed description of USDA soil taxonomy.
Example Maps:

8. Land Use Change
8.1. Global – Hurtt’s & RCP4.5
Status: In progress
Spatial Resolution/Extent: 0.5 degree / W: -180, S: -90, E: 180, N: 90
Temporal Resolution/Extent: annual / 1700-2010
Missing Value: -999.0
Example Maps:

8.2. North America – HYDE
Status: In progress
Spatial Resolution/Extent: 0.25 degree / W: -170, S: 10, E: -50, N: 84

Temporal Resolution/Extent: annual

Missing Value: -999.0
Example Maps:

Note: 

1) From year 1500-2005, Hurtt’s data is used; from year 2006-2010, Representative Concentration Pathway (RCP) 4.5 data is used. RCP4.5 represents the scenario of stabilization without overshoot pathway to 4.5 W/m2 at stabilization after 2100.
Appendix A. SYNMAP Legend

Value    Life forms          Tree leaf type    Tree leaf longevity    % land

1        Trees               Needle            Evergreen              9.8

2        Trees               Needle            Deciduous              1.7

3        Trees               Needle            Mixed                  0.6

4        Trees               Broad             Evergreen              8.2

5        Trees               Broad             Deciduous              3

6        Trees               Broad             Mixed                  0.5

7        Trees               Mixed             Evergreen              0.25

8        Trees               Mixed             Deciduous              0.03

9        Trees               Mixed             Mixed                  3.5

10       Trees & Shrubs      Needle            Evergreen              1.5

11       Trees & Shrubs      Needle            Deciduous              0.2

12       Trees & Shrubs      Needle            Mixed                  0.05

13       Trees & Shrubs      Broad             Evergreen              0.3

14       Trees & Shrubs      Broad             Deciduous              2.5

15       Trees & Shrubs      Broad             Mixed                  0.2

16       Trees & Shrubs      Mixed             Evergreen              0.03

17       Trees & Shrubs      Mixed             Deciduous              0.04

18       Trees & Shrubs      Mixed             Mixed                  0.3

19       Trees & Grasses     Needle            Evergreen              0.2

20       Trees & Grasses     Needle            Deciduous              0.03

21       Trees & Grasses     Needle            Mixed                  0.01

22       Trees & Grasses     Broad             Evergreen              0.3

23       Trees & Grasses     Broad             Deciduous              2.15

24       Trees & Grasses     Broad             Mixed                  0.15

25       Trees & Grasses     Mixed             Evergreen              0.005

26       Trees & Grasses     Mixed             Deciduous              0.02

27       Trees & Grasses     Mixed             Mixed                  0.2

28       Trees & Crops       Needle            Evergreen              0.3

29       Trees & Crops       Needle            Deciduous              0.006

30       Trees & Crops       Needle            Mixed                  0.003

31       Trees & Crops       Broad             Evergreen              0.7

32       Trees & Crops       Broad             Deciduous              1.1

33       Trees & Crops       Broad             Mixed                  0.2

34       Trees & Crops       Mixed             Evergreen              0.01

35       Trees & Crops       Mixed             Deciduous              0.01

36       Trees & Crops       Mixed             Mixed                  0.4

37       Shrubs              -                 -                      4.5

38       Shrubs & Grasses    -                 -                      8.3

39       Shrubs & Crops      -                 -                      0.4

40       Shrubs & Barren     -                 -                      10.5

41       Grasses             -                 -                      8.3

42       Grasses & Crops     -                 -                      1.5

43       Grasses & Barren    -                 -                      0.3

44       Crops               -                 -                      10.7

45       Barren              -                 -                      11.7

46       Urban               -                 -                      0.2

47       Snow & Ice          -                 -                      5.2

0 = water
Appendix B. Code for Soil Variables

Soil Code:

To-be-added
Code     Obstacle to roots (ROOTS)

0        No information

1        No obstacle to roots between 0 and 80 cm

2        Obstacle to roots between 60 and 80 cm depth

3        Obstacle to roots between 40 and 60 cm depth

4        Obstacle to roots between 20 and 40 cm depth

5        Obstacle to roots between 0 and 80 cm depth

6        Obstacle to roots between 0 and 20 cm depth

Code   Impermeable Layer (IL)

0      No information

1      No impermeable within 150 cm

2      Impermeable between 80 and 150 cm

3      Impermeable between 40 and 80 cm

4      Impermeable within 40 cm
