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USER'S GUIDE FOR THE WETLAND-DNDC MODEL

DISCLAIMER
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1. Introduction

Wetland-DNDC is acomputer smulation model of weter, carbon (C) and nitrogen
(N) biogeochemistry in forested wetland ecosystems. The mode can be utilized for
estimating forest production, ecosystem C dynamics and emissions of trace gasesincluding
methane (CHj), nitrous oxide (N20), nitric oxide (NO), dinitrogen (N2), and ammonia
(NHs). This Usar's Guide provides an overview of the Wetland-DNDC architecture, the
interfaces with specific functiondity and features, the work environment, and compilation
of databases.

The guideisdivided into eght sections. Section 1 isthisintroduction. Section 2 isa
brief overview of the moded structure and the scientific basis. Section 3 deds with system
requirements and ingtdlation. Section 4 provides a step-by-step guide for setting up the
input parameters required by the model runs. Section 5 explains how to view and interpret
the modd ed results. Section 6 includes three gppendix specifying the definitions related to
al of theinput parameters required for the model runs at Site and regional scales. Section 7
isanindex of useful key words. All references cited in the Guide are listed in Section 8.

It is recommended to review the publications listed in the references for obtaining

an adequate understanding of the scientific concepts underlining the model functions.



2. Model Description

Wetland-DNDC was congtructed by integrating hydrologica and forest
biogeochemica processes at site and watershed scales. Two existing models,
FLATWOODS, adistributed hydrologica modd (Ge, 1993), and PNnET-N-DNDC, aforest
biogeochemica modd (Li et d., 2000), were adopted and modified for the integration.
Severa new features were devel oped to support the integration, which included (1)
quantification of water table fluctuation and laterd flows, (2) smulation of soil redox
potentid dynamics and its effects on C and N biogeochemistry, and (3) characterization of
forest structure with three layers, namely upper-story, under-story and ground growth.

Water table dynamics plays akey role in linking the hydrology and the forest
biogeochemidry. In the Site mode, Wetland-DNDC provides three options to define the
fluctuation of water table: (1) using observed water table depths, (2) using a set of
empirical hydrologica parameters developed from historical observations of water table
dynamics, and (3) using a hydrologica model based on the locad climatic, vegetation and
s0il conditions at the Ste scdle. In the watershed scale, the soil hydrological features (e.g.,
water table depth, surface and ground water influx and efflux, percolation, infiltration, and
diffuson) are caculated by tracking precipitation, throughfal, evaporation, transpiration,
and leaching rates a adaily or hourly time step. When Wetland-DNDC isrunin the
watershed mode, a pre-prepared GIS database is required to hold the spatialy
differentiated input parameters including daily meteorologica data, topography, soil
properties, initia water table depth, forest type and age, and management. A grid system
isutilized to link Wetland-DNDC to the GI S database.

In Wetland-DNDC, forest growth is smulated by tracking photosynthesis,
respiration, C dlocation, N uptake, water demand, and litterfall at a daily time step. Nine
forest types have been included in Wetland-DNDC. They are pine, spruce, hemlock, fir,
oak, hardwoods, birch, beech and rainforest. The physiological and phonological



parameters for the forests were mainly adopted from the PNnET model (Aber et a., 1995).
The under-story shares the same plant types as above listed for the upper-story. The
ground-growth plants include maoss, herbaceous and lichens. The growths of upper-story,
under-story and ground-growth are smulated based on their competitions for light, water
and N (Zhang et al., 2002).

Soil biogeochemistry is modeled in Wetland-DNDC for estimating soil organic
carbon (SOC) decomposition, nitrification, denitrification, methanogenesis and
methanotrophy in the saturated and unsaturated zones of the soil profile. The forest soil
profile congsts of an organic section (the forest floor) and aminera section (the minera
soil). Theinitid SOC profileis caculated based on latitude, forest type, forest age, and il
fertility. The caculated initid SOC content and the organic layer depth can be modified by
the users during the input procedure. Soil redox potentid (i.e., Eh) iscaculated at adaily
time step for each soil |ayer to govern the microbia oxidation-reduction processes
including production and consumption of carbon dioxide (CO,), methane (CH,), nitrous
oxide (N20) and nitric oxide (NO) in the entire soil profile. Diffuson of the substratesin
the soil matrix is cdculated to quantify the fluxes of the gases emitted into the atmosphere.
The detailed descriptions of the functions adopted in Wetland-DNDC have been published
in former papers related to the DNDC modd (e.g., Li et a. 1992; Li et ., 2000; Li 2000).

Wetland-DNDC has been cdibrated and vaidated at Site scae against numerous
field data sets measured in forest ecosystemsin North Americaand Europe (Stange et d.,
2000; Butterbach-Bahl et a., 2001a and 2001b; Zhang et d., 2002).



3. Software and Hardware Requirements

The WETLAND-DNDC mode can be operated on IBM-PC computers with 486 or
better capabilities or on workstations. Computers withaRAM of 64 MB or moreand a
speed of 350MHz or higher are recommended. The output files produced from a 100-year
run requires about 0.5 MB of disk space.

Wetland-DNDC requires Windows 98, 2000, NT, ME or XP ingdled.

Colour graphicsis essentid for successful use of the Wetland-DNDC package. The
graphics display should be set as 1024 by 768 pixels to ensure the best graphic outpuit.

A mouse or Smilar input deviceis required for operating the interactive graphics
programs of the Wetland-DNDC package.



4. Installation

The Wetland-DNDC modd is available a http://www.dndc.sr.unh.edu or in CD-
ROM. The model package is a self-extracting zip file. After downloading the package into
the hard drive of your computer, unzip the file firgt, and then click "Ingd|" to

automaticaly create dl of the necessary directories and dlocate dl the supporting files

contained in the package.
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5. Input for Site-Scale Simulation
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Figure 1. Wetland-DNDC workspace

5.1 Getting started

After the ingdlation procedure, you should have a directory, WetlandDNDC, in
your C drive. Enter C\WetlandDNDC and click "Wetland DNDC", and then you will see
aworkspace presented on the screen as shown in Figure 1. By clicking the buttons you
will be able to send your input data to the modd or run the mode in the Site or regiond
mode.
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5.2 Overview of modeling session

If you run Wetland-DNDC at Site scae, the buttons marked with the words in green
will dlow you to manualy typein dl of your input information for climate, hydrology,
forest, soil and management. For regiond runs, you will need to use the buttons marked
with the words in blue to select the pre-prepared database and execute the hydrological and
biogeochemicad smulations.

When asmulation is sarted, Wetland-DNDC firgt reads dl of the driving
parameters from a series of files, which were automaticaly created by the mode during
the input procedure. Hydrologica processes, soil climate, plant growth, and soil
biogeochemistry are calculated consecuiively at adaily time step. At the end of each
smulated year, an annud report is prepared to summarize the mgor pools and fluxes of
water, C and N in the ecosystem. Optiondly, daily record can be turned on during the input
procedure, so that al of the mgor pools and fluxes can be recorded for each smulated day.
Wetland-DNDC smulates forest water, C and N dynamics through a year to severd
hundred years.

Input procedure is sarted by defining climate parameters. Since some of the later
input parameters are processed based on the early input data, following the climate—
hydrol ogy—forest—soil—management sequence during the input procedure is necessary

for success smulations.

5.3 Input of climate information

Clicking button “Climate’ will open adidog box for inputting site and climate
information (Figure 2).  On this page, you can type in Ste name, latitude, N concentration
in rainfdl, amospheric CO, content and number of total smulated years for the
amulation. The definitions for the items shown on the page are described as follows:

[Site name]: A dring for Ste name;

[Latitude]: The latitude (decimd unit) of Ste location;

[N in precipitation]: Annualy averaged N (dissolved nitrate and ammonium)
concentration in rainfal in unit mg N/l or ppm;

11



[Atmospheric background CO2 concentration (ppm) (350) ]: Atmospheric

background CO, concentration (default vaue is 350 ppm);
[Simulated years]: Aninteger number of tota smulated years.

i Input Climate Parameters

i | Cancel |

Site narne | M it precipitation, ppmm I
Latitude I Atmosphenc COZ2 [360] I
Simulated pears I|_‘

~Site

- Clirnate-

 Climate File's Format

& Jday, MaxT. MinT, Rainfal " Iday, MaxT . MinT , Rainfall, Solar radiation
[C]IC)  [em]  [mifm2dday]

Select daily climate files | 7 Use 1 climate file for all of the vears

Figure 2. Dialog box for inputting site and climate information

There are two different formats for meteorologica data files containing (1) dally ar
maximum and minimum temperatures and precipitation, or (2) dally ar maximum and
minimum temperatures, precipitation and solar radiation. After sdlecting the dimate file
format, you can dick button "Sdlect daly dimatefiles' to browse and select the desired
climate file(s). After specifying dl of the parameters on the page, click button 'OK’ to store
the information in the computer. The information for each input parameter will be
automatically saved in the hard drive, and will remain even &fter the modd runs.

Wetland-DNDC requires daily meteorologica information to drive the
hydrologica aswell as the biogeochemical processes embedded in the modd. The
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meteorological data files must be prepared in advance. The detailed information for
congtructing the meteorologicd filesis provided in Appendix A.

5.4 Input of hydrological information

Click button "Hydro" to start input process for hydrologica features. If you select

Input Hydrological Parameters =
Start | Landtype:  Upland © wetland £ k. I Cancel |

— If wetland iz selected, please specify the approach for obtaining water table dynamics

Observed water table data file |

Empirical hydrological parameters |

[ritial weater table depth, cm Intensity factor for surface outflow

Intenzity factor for ground inflow

IE_.
ID—
Intenzity factaor for ground outflow Iﬁ—
ID_..
lﬂ_a
I__

Bottom depth of ground water, cm

Peat floating parameter

Lowest water table depth ceasing suface
outflow, crn

Highest water table depth ceaszing ground
inflaws, crm

Lowest water table ceazing ground outflow, 0
cm

Fraction of bypasz flow

111

Surface inflow fraction of precipitation

Site database |

Figure 3. Dialog box for inputting hydrological parameters

"Upland", the didog box will automaticaly dose after your selection. If you select
"Wetland", you will need to specify an approach to obtain water table dynamics from three
options. The options are (1) using observed water table datafile, (2) usng empirical
hydrologica parameters, and (3) using site database to run ahydrological mode. By
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dicking one of the optiona bars, you will specify your choice by sdecting the
corresponding datafile (Figure 3). Double-clicking a sdlected file name will ddeteit from
the box. Detalled information for preparation of the hydrologicd filesis described in
Appendix B. Reviewing and following the example files are dways a decent way to learn
how to prepare the files. In the package you received, the example files for observed daly
water table data, empirical hydrologica parameters, Site data and regiond data are stored
in CA\Data\Database ObservedWaterTable\,

C\Data\Database EmpiricaHydroParameters, C\Data\Database Site\ and
C\Data\Database Region, respectively.

If you have sdected the option of empirica hydrologica parameters, the vaues for
the parameters will be automatically shown on the screen. These parameters include:

[Initial water table depth (cm)]: Initid depth of weter table. Positive values mean
the water table is above the ground; negetive vaues mean below the ground.

[Bottom depth of ground water (cm)]: Depth of the bottom of groundwater.
[Peat floating parameter]: Deviation of the peat ground induced by floating effect.

[Fraction of bypass flow]: Fraction of surface water delivered into soil profile

through a macro- porous medium.

[Surface inflow fraction of precipitation]: Fraction of precipitation entering the

wetland.

[Intensity factor for surface outflow]: Index for surface water outflow from the

wetland.

[Intensity factor for ground inflow]: Index for ground water entering the wetland.

[Intensity factor for ground outflow]: Index for ground water outflow from the

wetland.

[Lowest water table depth ceasing surface outflow (cm)]: The lowest depth of

water table where surface water outflow ceases.



[Highest water table depth ceasing ground inflow (cm)]: The highest depth of

water table where ground inflow ceases.

[Lowest water table ceasing ground outflow (cm)]: The lowest depth of water
table where ground water outflow ceases.

These empirica hydrologica parameters can be derived from field measurements
for specific wetland (see Zhang et d., 2002).

When you finish with the hydrological inputs, click OK to save the information.

5.5 Input of forest infor mation
Click button "Forest” to input forest parameters (Figure 4).

Input Forest Parameters

Start Cancel |

Soil fertility: 1 [fertile] - 3 [poor]

~ Upper-ghory - Physiological and phenological parameters for i ;
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Fewiew | Canfirm | ey ID_ Leaf M retranslocation i
Growth respiration fraction 1] Seniesc staft day 0
~ Under-stomy il il i
ark. respiration frachion ]
Age iD Type -
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Figure 4. Dialog box for inputting forest parameters

1

ol



The input parameters required for this didog box include soil fertility, ages and
types of upper-story, under-story and ground-growth of the forest.

[Soail fertility]: Thisisafloa number from 1.0 (for poor soil) to 3.0 (for fertile soil).
[Upper-story age]: Age of upper-story trees.

[Upper-story type]: Dominant type of upper-story trees.
[Under-story age]: Age of under-story bushes.

[Under-story type]: Dominant type of under-story bushes.
[Ground-growth type]: Dominant type of ground plants.
[Leaf]: Initid leaf biomass, kg C/ha

[Wood]: Initia woody biomass, kg C/ha

[Root]: Initid root biomass, kg C/ha

[MaxL]: Maximum leaf biomass, kg C/ha

[MinL]: Minimum lesf biomass, kg C/ha

[PlantN]: Initid plant N storage, kg N/ha.

[BudC]: Initid available C stored in buds, kg C/ha.

[WoodC]: Initid available C stored in woody biomass, kg C/ha.
[PlantC]: Initid avalable C gored in forest, kg C/ha

After defining the age and type for each forest layer, click "Review" to browse the
relevant default values for biomass and other physiological and phenologica parameters.
These vaues can be dtered by the users to suit their specific tree species. By clicking
"Confirm" you will save dl of the parametersinto files. The definitions for the
physiologica and phenologicd parameters are listed asfollows:

[Initial leaf N content %]: Initid N concentration in foliage, % by weight.



[AmXA, n mole CO2/g/s| and [AmaxB]: Coefficients for photosynthesis curve.
[Optimum Psn temperature]: Optimum temperature for photosynthesis, °C.
[Minimum Psn temperature]: Minimum temperature for photosynthes's, °C.
[Amax fraction]: Dally Amax as afraction of ingantaneous Amax.

[Growth respiration fraction]: Growth respiration as afraction of gross
photosynthes's.

[Wood maintain resp. frac]: Wood maintenance respiration as a fraction of gross

photosynthesis.

[Root maintain resp.frac]: Root maintenance respiration as a fraction of gross
photosynthes's.

[Light half satur constant]: Half saturation light intensity, pt mole/m?/second.
[Respiration Q10]: Effect of temperature on respiretion.

[Canopy light attenuation k]: Light attenuation constant.

[Water use efficiency]: Water demand for producing a unit of biomass.
[DVPD 1] and [DVPD2]: Cosfficientsfor caculating vapor pressure deficit.
[Max N storage]: Maximum N content in forest, kg N/ha

[Max leaf growth rate]: Maximum foliage growth rete, %/yesr.

[Max wood growth rate]: Maximum wood growth rate, %o/year.

[Leaf start TDD]: Accumulative therma degree days for starting leaf growth.
[Wood start TDD]: Accumulative therma degree days for starting wood growth.
[Leaf end TDD]: Accumulative thermd degree days for ceasing leaf growth.

[Wood end TDD]: Accumulative therma degree days for ceasing wood growth.

17



[Leaf N retranslocation]: Fraction of leaf N transferred to plant N storage during

senescence.
[Senesc start day]: Starting Julian day for senescence.
[Leaf C/N]: C/N retio infoliage.
[Wood C/N]: C/N ratio in woody biomass.
[Leaf retention. Yrs]: Time span of leaf retention, years.
[C reserve fraction]: Fraction of available C for plant reserve.
[C fraction of dry matter]: C/dry matter ratio.
[Specific leaf weight, g/m2]: Specific leaf weight, g dry matter/n lesf.
[Min wood/leaf]: Minimum wood/lef ratio.
[Leaf geometry]: Leaf geometry index.

[SLWAdel]: Changein specific leaf weight with foliage biomass, g dry matter/(n?
leef * g foliage mass).

5.6 Input of soil information
Clicking button "Soil" on the top toolbar to input soil parameters (Figure 5). .

Types of the forest floor and the minerd soil need to be defined first. After
gpecifying the types of the forest floor and minera soil, click the bar “Obtain default
vaues’ to achieve default vaues for other soil parameters including thickness, number of
layers, pH, SOC content, bypass flow index, and soil skeleton (stone fraction). By pushing
the bar “ Review and modify”, you will see more default soil parameters shown in the table
‘Parameters’. All of the default vaues can be changed by users. Clicking the bar

18



“Confirm” will complete the soil input procedure and record the parameters into the hard
disk.

Input 5oil Parameters

- Parameters
FrlpR L Organic  Mineral
Type = -
I J ! J Bulk density, gfem3 |U iEI
Obkain default values | Clay % IIJ !D

Hydralogical ID_‘ !EI—

conductivity, cmdmin

Thickness [m] IEI | IEI Parasity |U IU

Layers IIJ IEI Field capasity |EI !D

tH ID ID Wilting point |EI !D

SOC. kg C/ka 5 om IU iD | Litter fraction ID ig
Hurnads fraction ||:| lg

$0C, kg C/ha o o )
Hurruz fraction ID_' !g—

Bypass flow: 0 - No, 1-Yes IU

Stone haction [0-1] ID IEI

Soil profile thickness [m) IEI Total layers iD

Review and modify |

| Cankirmn I Cancel

Figure 5. Dialog box for inputting soil parameters

[Forest floor type] is defined based on quality of the organic matter in the forest
floor. The categories are rohhumus, moder, and mulls.

[Mineral soil type] is defined based on proportions of sand, Sit and clay in asail.
There are 12 soil typesincluding sand, loamy sand, sandy loam, silt loam, loam, sandy
clay loam, sty clay loam, clay loam, sandy clay, sty clay, cdlay, and organic soil.

[Thickness of forest floor] isthetota thickness of the organic layer. The default
thicknessis 1.5 and 0.2 m for wetland and upland forests, respectively.



[Thickness of mineral soil] isthetotd thickness of the minerd layers of the soil
profile. The default thicknessis 0.02 and 0.3 m for wetland and upland forests,

respectively.
[pH] is soil acidity.

[SOC, kg C/kg 5cm] is soil organic carbon concentration at the top soil (0-5 cm).
The unit iskg C/kg sail.

[SOC, kg C/ha] is soil organic carbon content in the entire organic or minerd
profile. The unitiskg C/ha.

[Bypass flow] iswater flow through the macro pore. 0isno bypassflow; 1
indicates there is bypass flow.

[Stone fraction] isfraction of stone content in the soil.

[Sail profile thickness (m)] isthetotd thickness of the entire soil profile including
the forest floor and the minerd layers.

[Total layers] isthe number of totd organic and minerd layers.

[Bulk Density (g/cn*3)] issoil buk dengity. The unit is g soil per cubic cm.

[Clay % (0-1)] isclay fraction by weight.

[Hydrologic conductivity] is soil saturated hydrologica conductivity. The unit is
cm per minute.

[Porosity] is pore volumetric fraction of the soil.

[Field Capacity] isthe maximum water-filled fraction of tota porogty in afredy
drained soil.

[Wilting Point] isthe maximum water-filled fraction of tota porosty a which the
plant Sarts wilting permanently.

[Litter fraction] is decomposing plant or animd residue C percent of total SOC.

[Humads fraction] isliving microbia biomass C and active humus C percent of
total SOC.

[Humus fraction] is resistant humus C percent of total SOC.

20



5.7 Input of management information

Click the“Manage’ button on the toolbar to input management-related parameters. Forest

x
Start I
Cancel |
—Harvesting
Year |EI fdonth |EI Day |0 Cut fraction [0-1] |EI
— Fertilization

Yearl tdonth | [ray Rate, kg M/ha |

Figure 6. Dialog box for inputting management parameters

harvest is defined by itstiming and cutting percent of the upper-gtory plants. Fertilization
IS defined by its timing and nitrogen application rate (kg N/ha) (Figure 6).

By dlicking the button OK, you will complete the input procedure for running
Wetland-DNDC at ste scae. During the input procedure, dl of the input parameters are
converted into a series of interna files, which are stored in the hard disk of your computer
and accessible to Wetland-DNDC.
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6. Execution of Site-Scale Simulation

By clicking the Run button given in the top toolbar, you will command Wetland-
DNDC toread in dl of the input parameters, and execute the rlevant caculations. Six
graphic windows will gppear on the screen to demondtrate the daily dynamics of severd
fundamentd features during the model runs (Figure 7).
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. . : : ’
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Figur 7. Windows demonstrating daily dynamics of water, C and N pools and fluxes during the model runs
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Window 1 (up-left corner) shows Site name, smulated year, and forest type.

Window 2 (middie-left) shows daily soil carbon profiles.

Window 3 (top-right) shows daily air temperature, precipitation, snow pack,
evaporation, transpiration, and radiaion (PAR).

Window 4 (second in the right) shows forest N uptake, upper-story and under-story
foliage biomass, gross photosynthesis, respiration, water stress, and litter fall.

Window 5 (third in the right) shows soil temperature, moisture, ice content,
available N, Eh, and water table depth.

Window 6 (forth in the right) shows daily rates of decompaosition, nitrification,
denitrification, methanogenes's, and methanotrophy.

Window 7 (fifth in the right) shows daily net C exchange, CH, and NH; fluxes

Window 8 (bottom in theright) shows daily N2O, NO and N> fluxes

These windows provide an opportunity to allow users to observe the modd runs but

not any precise results.
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7. Regional Simulation

All of input data required for regionad smulations must be prepared in advance.
The data usudly include grid name or ID, location, land-use type, forest type and age,
meteorologica data, soil properties, and management measures. Appendix 2 provides an
example of the input data files for amulations a watershed or regiond scde.

Click the button “Region” to specify aregion, for which a database has been
prepared in advance. Then dlick the button “Hydro” in blue to initiate the hydrologica
amulation that will produce daily water table depths for each grid. When the hydrologica

Climate . Hydmo Forest Ho Manane Flumy Pawae Stop Exii Fike Fleqean Hyirg Fam

“ater Tabke Dhynamecs

il -a0 Al cm

1. Comiler £ Hards Loed lowest
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i gtart 0 e N, [B8 pecoon ' wetenew., [ Joocureriz.. o pwudoen.. [ iiHed-Part L ietedom. B[P x 2dEW
sid |

Figure 8. Hydrological simulation at regional scale
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smulation is accomplished, you can use the mouse curser to sdlect a specific grid in the
land-use map or in the water table map for alater biogeochemical smulation (Figure 8).
After dlicking agrid, adidog box will appear. Click the button Review in the didog box to
review the location, 1D, land-use type and water table fluctuation range of the selected
grid. You can firm your sdection by clicking OK; or re-sdect agrid by clicking Cancd. If
you want to smulate dl of the grids for their biogeochemica processes, just click the
button Regiond smulation in the dialog box. The above-described procedure will create
daily water table depth files for the selected grid(s) to support your biogeochemica

smulations later.

Clicking the button Run in blue will sart the forest growth and ol
biogeochemistry smulations for the selected grid(s). The names and formats of smulated

results are same as the result files produced during the Ste-scde smulations.
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8. View of Modeled Results

Mode reaults are recorded in a series of fileslocated at
C\WetlandDNDC\Result\Record\. Thefilesare

- Bdance ForestC yr;
- Bdance ForestN _yr;
- Bdance SailC yr;

- Baance SoilN_yr;

- Day_Climate yr;

- Day_Ecosystem yr;
- Day_ForestFHoor_yr;
- Day Gas yr,

- Day_GroundGrowth yr;
- Day_Hydrology yr;
- Day_MinedSail_yr;
- Day_UnderStory yr;
- Day_UpperStory_yr;
- MultiYr_Record

- Year yr.

The Bdance * files record mass bdancesfor C and N in the forest or in the soil.
The Day_* files record daily climatic conditions, water table dynamics, and C and N pools
and fluxesin different ssgments of the forest ecosystem. The Year_* fileisan annud
summary for the most important pools and fluxes occurring in the ecosystem. All of the
output filesare in aplain text format. They can be eadly re-processed with any word
processors, spreadshests, or graphic software.
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9. Appendices

Appendix A

Format of meteor ological data files

Climate is consdered to be one of the most important forces driving forest
biogeochemistry and evolution. WETLAND-DNDC requires daily maximum and
minimum air temperature and precipitation. Photosyntheticadly active radiation (PAR) is
optiond. The meteorologica data file must be prepared in advance. Thefiles should have a
plain text (i.e, ASCII) format. Each year mugt have an individud file.

In the meteorologicd files, the first row contains agtring of the file name. Thefirg
column is Julian day; the second maximum ar temperature (°C), the third minimum air
temperature (°C), and forth precipitation (cm water/day). Following is an example of the
dimatefile

HG95
1 212 -2.31 0
2 -1.25 -3.58 0.24
3 -2.69 -5.11 0
4 -5.65 -11.25 0
5 -7.62 -12.81 0
6 -8.19 -13.81 0
7 -5.3 -13.68 0
8 -6.78 -8.5 0
9 -0.6 -7.65 0
10 0.98 -0.68 1.72
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Appendix B
Format of regional data files

Regiond database must prepared in advance for smulating forest hydrology and
biogeochemigtry at regiond scale. The database congsts of eight files.

File1:

15.3 (Latitude);

0.80 (potentia evaporation correction factor);
3 (Number of rows);

3( number of columns);

9 (number of active grid);

5 (number of smulated years)

File2:

Grid ID; conifer acreage; hardwoods acreage; mixed forest acreage; agricultura
land acreage; resdentia land acreage; commerciad land acreage; water; Area

1 35 21. 120 00 0. 0. 0 001
2 155 0. 0 220. 0. 0. 0. 00
3 12 235 0. 00 0. 0. 0 001
4 100.00 0. 0. 00 0. 0. 0 002
5 100.00 0 0. 00 0. 0 0 002
6 100.00 0. 0. 00 0. 0. 0 002
7 100.00 0. 0. 00 0. 0. 0 002
8 100.00 0 0. 00 0 0 0 001
9 100.00 0 0. 00 0 0 0 o001
Firgt day of seasons

106 (spring)  183(summer)  289(fdl) 335 (winter)
File 3:

Trangpiration weighting factor for layer 1, 2, 3
0.15(layer 1) 0.65 (layer 2) 0.20(layer 3)
File 4:

Initid moisture contents a 3 layers; Initid maximum moisture content &t layer 3



250 (layer1) 400 (layer2)  100.0 (layer 3)

Fileb5:

Initid water-table elevation (m) at each grid

026 (grid1l) 0.26(grid2) 0.26(grid 3)
0.26 (grid4) 0.26 (grid5)  0.26(grid 6)
026 (grid7) 0.26(grid8)  0.26(grid 9)

File6:

1.0 (Coefficient of transpirationin X, Y)
0 (flag)

100 ( Distance between rows, m);
0 (flag)

100 ( Distance between clowns, m);
0 (flag)

0.1 (Specific capacity);

0 (flag)

5.00 (Hydraulic conductivity);

-7 (flag)

15 (m)

Bottom of aguifer (m):
066 (grid1l) 066 (grid2) 0.66(grid 3)

0.66 (grid4)  0.66(grid5)  0.66(grid 6)
066 (grid7)  0.66(grid8)  0.66(grid 9)

7(flag) 1 (m)

Top devation (m):

066 (grid1l) 066 (grid2) 0.66(grid 3)
0.66 (grid4)  0.66 (grid5)  0.66(grid 6)
066 (grid7)  0.66(grid8)  0.66(grid 9)

File7:

150.0 (layer 3)

0.20 (Power Index of digtribution function of soil water capacity)

0.80 (Dedlining coefficient of subsurface flow)
0.97 (Dedining coefficient of ground flow)

0.01 (Codfficient of shdlow ground water releasng)

0.01

(Coefficient of deeper ground water releasing)
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0.90 (Drainageindex of ground water)

0.80 (Snowmelt rate)

0.40 (Snow evaporation ratio of PET)

0.60 (Pipeflow rate)

0.60 (Frost coefficient of soil moisture )
-1.0  (Criticd ar temperature for snowpacking, °C)
-3.0 (Specific ar temperature for soil frogt, °C)
0.40 (Soil saturate capacity)

0.20 (Fed water capecity)

0.10  (Wilt point of soil )

200. (Thicknessof layer 1, cm)

300. (Thicknessof layer 2, cm)

500. (Thicknessof layer 3, cm)

5,50 (Drainage coefficient of unsaturated soil)

File8:

Y MDJay Dalyranfdl (mm);  Air temperature; Measured water table (m)
0111 .00 145 .28
012 2 .30 10.8 .28
013 3 .00 8.3 .28
014 4 .00 7.2 .28
0155 .00 5.9 .28
016 6 .00 13.1 27
017 7 19.60 15.0 .26
018 8 .00 8.6 .30
019 9 .30 9.7 .30
0 110 10 .00 12.5 .30
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The Wetland-DNDC modd is till under development. If you have any comments
or suggestions, please send them to Changsheng.li@unh.edu. We will keep updating the
model and publish it at http://www.dndc.sr.unh.edu.
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