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Common Land Model (CoLM)
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Prognostic state variables and the equations

Energy Balance

0 jpkehdv >, [Uih, dS+jWT dS+_[RdV
at k=i,1,v,d A k=i,l,vg
Rate of change Convection Conduction Radiation
In stored heat
where
P K Intrinsic density of constituent,
0, Partial volume of constituent,
h, Specific enthalpy for three water phases and dry soll,
U, Mass flux,
A Thermal conductivity,
R Radiation,

d, 1, |, v (fordry soll, ice, liquid and vapor)



Prognostic state variables and the equations

Water Balance

9 [p6,dV =—[U,-dS+3 [M,(1-8,,)dV + [S, dV
atAV S LAY AV

Time rate Mass flow Phase change
sinks

of mass change
where
P Intrinsic density of constituent
0, Partial volume of constituent
U, Mass flux
M. Phase change from phase k’ to phase k
O 1k Kronecker delta

S, Source or sink term
d,i,l,v (fordrysoil,ice, liquid and vapor)

Sources or
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(FAO/IIASA/ISRIC/ISSCAS/IRC, 2009. Harmonized World Soil Database
(version 1.1). FAO, Rome, Italy and IIASA, Laxenburg, Austria.)
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Dai Y, Shangguan
W, Liu B, and
Coauthors, 2011:
A China dataset of
soil properties for
land surface
modeling. (to be
submitted to
Global
Biogeochemical
Cycles)

1 Horizon Thickness (cm)

2 Soil Texture

3 Bulk Density

4 Particle-Size Fraction % (0.05 - 2.0 mm)

5 Particle-Size Fraction % (0.002 - 0.05mm)

6 Particle-Size Fraction % (< 0.002 mm)

7 Organic Matter Fraction (%)

8 Total N (%)

9 Total P (%)

10  [Total K (%) A Horlzon I ! E4E
11 Available P (mg/kg)
12 Available K (mg/kg) it
13 |pH Value (H,0) B Horizon
14 Exchangeable H* (me/100g) ¢ Horizon

15 Exchangeable AI3* (me/100g)

16 Exchangeable Ca%* (me/100g)

17 Exchangeable Mg?* (me/100g) R Horizen |
18 Exchangeable K* (me/100g)

19 Exchangeable Na* (me/100g)

20 Cation Exchange Capacity (CEC) (me/100g)

21 Color

22 Structure

23 Consistence

Soil Profile

j —BEDROCK



clay fraction of

sand. the topsoil
fraction of (0-30cm)
the topsoil

(0-30cm)

sand clay fraction of
fraction of the subsoil

the subsoil (30- 100cm).
(30-100cm).

content (¥)
["nonsoil [7730 - 40 W 70 - 80
B0 -10 [77740 - 50 W80 - 90
10 - 20 (50 - 60 90 - 100
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Soil Hydraulic Parameters:

g6 4 gh{B
ot = [I{-[E} (% — 1)] — 5(8) Richards equation

— —1.-'.:'.
b =,(0/0;) } Functions by Clapp and Hornberger (1978)
K(8) = K4 (6/8;)¢E+*/4

Ks = saturated hydraulic conductivity (cm/d)

Os = saturated water content (cm3/cm3)
ys = saturated capillary potential (cm)
A =pore-size distribution index

033 = Field capacity (cm3/cm3)
01500 = Permanent wilting point (cm3/cm3)

The parameters were estimated from multiple Pedotransfer Functions (PTFs) as the functions
of the percentages of sand, silt and clay, organic matter and bulk density of the profiles.

20 PTFs for Ks . } Output: Median, Individual PTF value
15 PTFs for ys, A, Os, 033, O1500 , respectively

Dai Y, Shangguan W, Liu B, Duan Q and Coauthors, 2011: Development of a China dataset of soil
hydraulic parameters using pedotransfer functions for land surface modeling. (to be submitted to
Journal of Hydrometeorology)



Saturated Hydraulic Conductivity (cm/d)
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Saturated Capillary Potential (cm)

psi psi
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EEAR XX EIEHE (i, p, h)

fj =1 (x, ) +a,z +
= (x,y) +a, eXpr)+

;
1n[1 - ];]] = .(x, y) @)

TR iR 2 (CV-RMSE)

3 hourly 3 hourly Estimate daily mean
without 3, with 3, with B

t 2.0C 1.5C 0.7C

P 4.0hPa 2.0hPa 1.8hPa

h 11.7% 5.3% 1.5%
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