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Description
CNMM (Catchment Nutrient Management Model) is a 3D spatially-distributed, grid-based and process-oriented biophysical model comprehensively developed to simulate energy balance, hydrology, plant/crop growth, biogeochemistry of life elements (e.g., C, N and P), waste treatment, waterway vegetation/purification, stream water quality and land management in agricultural watersheds as affected by land utilization strategies such as BMPs and by climate change. The CNMM is driven by a number of spatially-distributed data such as weather, topography (including DEM and shading), stream network, stream water, soil, vegetation and land management (including waste treatments), and runs at an hourly time step. It represents a catchment as a matrix of square uniformly-sized cells, where each cell is defined as a homogeneous hydrological response unit with all the hydrologically-significant parameters the same but varied at soil depths in fine intervals. Therefore, spatial variability is represented by allowing parameters to vary horizontally and vertically in space. A four-direction flux routing algorithm is applied to route water and nutrients across soils of cells governed by the gradients of either water head or elevation. A linear channel reservoir scheme is deployed to route water and nutrients in stream networks. The model is capable of computing CO2, CH4, NH3, NO, N2O and N2 emissions from soils and stream waters.
The CNMM can serve as an idea modelling tool to investigate the overwhelming critical zone research at various catchment scales.
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Technical information
Operating system(s): Windows 7 or Linux
Licence: open source (C language)
Output(s): Energy balance, hydrology, C-N-P cycling, plant/crop growth, stream flow and water quality and waste management
Export format(s): ASCII text and ARC GRID (esri)
Other information: relatively complex
image5.jpeg
g
H
i
:
E
£
¢
g
&

000
Olkn12 2Marl2 kel MAEI2 DNov2 095eb13 01 Aw3 OB NDectd





image6.jpeg
g
E
!
i
H
8
B

2Mar12 1n12 MAEL DNowl2 09Feb13 OLMay13 243 100013 Decld




image7.png
045

(W9 gw2) W -0 JO JUSIUOD JajeMm [I0S

T T

g3

fll v}

]

80

O a

o
=] [} o 0 o 0 o
X © @ 2 I - -
o = =} <} =} = IS}

0

30-Aug-14 29-Jan-15  30-Jun-15

1-Jun-13  31-Oct-13  1-Apr-14

1-Jan-13




image8.png
Soil temperature at 5 cm (°C)

40

O Observed
35 | ——Predicted

1-Jan-13 1-Jun-13 31-Oct-13 1-Apr-14 30-Aug-14  29-Jan-15  30-Jun-15




image9.png
O Observed
— Predicted

300

=4
Q =} Q =} o
e} S 0 =} [}
39 3 - -

(,-B3 N Bw) wo G1-0 40 JUBJUOD +HHN I10S

30-Jun-15

30-Aug-14  29-Jan-15

1-Jun-13  31-Oct-13 1-Apr-14

1-Jan-13




image10.png
120

O Observed
—Predicted

100 +

80

60

40 4

20 A

Soil NO3- content of 0-15 cm (mg N kg-)

0 T T T T 4
1-Jan-13 1-Jun-13 31-Oct-13 1-Apr-14  30-Aug-14 29-Jan-15  30-Jun-15




image11.png
025
O Observed

——Predicted

0.20

0.15

0.10

N,O flux (kg N ha! d1)

0.05

1-Jan-13 1-Jun-13  31-Oct-13  1-Apr-14  30-Aug-14 29-Jan-15 30-Jun-15




image12.png
NO flux (kg N ha! d-')

0.15

o
N

0.09

0.06

0.03

0

O Observed
——Predicted

1-Jan-13 1-Jun-13

31-Oct-13  1-Apr-14

30-Aug-14 29-Jan-15  30-Jun-15




image1.jpeg
01dan12 22-Mar-12 11dun-12 31-Aug-12 20-Nov-12 09-Feb-13 O1-May-13 21Jul-13 10-0ct-13 31-Dec-13





image2.jpeg
H
i
i
i
8

ey 00 o
Ollen12 2Merl2 1Lhni2 3ARI2 0Nov2 09Feb13 OLMerl3 203 10013 310ectd





image3.jpeg
H
i
;
H
g
:
z
g

2Mar12 1n12 AL DNowl2 09Feb13 OLMay13 243 100013 Decld




image4.jpeg
2
g
H
z
:
j
:
g
E

Mn12 MAEL DNowl2 09Feb13 OLMay13 2143 100a13 Decld




