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1 INTRODUCTION

The mountain microclimate simulator (MTCLIM) extrapolates meteorological variables from
a point of measurement (referred to as the "base” station) to the sudy ”site” of interest,
making corrections for differences in elevation, slope and aspect between the base station
and the site (Hungerford et al. 1989). It uses very common measurements of daily maximum
and minimum temperature and precipitation to estimate incoming solar radiation, humidity
and daylength, while correcting temperature and precipitation measurements based on user
defined lapse rates and differences in base and site isohyet values.

2 MTCLIM for Excel (MTCLIM-XL)

MTCLIM for Excel packages all the logic of MTCLIM into a single, user-friendly interface
that runs within a Microsoft Excel spreadsheet. It was developed in Visual Basic for Appli-
cations and the code is contained as modules embedded in the workbook. The application

consists of two worksheets and a set of self-contained functions.

2.1 Initialization worksheet

The first worksheet is for initialization of the MTCLIM simulation (Figure 1). This work-
sheet contains site physiographic information such as latitude, elevation, slope and aspect, as
well as information about the base location. The format of this worksheet is almost indenti-
cal to old MTCLIM INT files with two exceptions. First, parameters are defined by keywords
as opposed to being expected in some pre-specified order. Second, parameters can be entered
in any order. All parameter keywords are expected to be present in the first column of the
worksheet and the values corresponding to those keywords must be in the second column of
the worksheet. In the MTCLIM-XL workbook, there is a worksheet named Keywords that
lists each required keyword and describes them. The initialization parameters are as follows:

NOTE: Keywords are not case sensitive. [.LE. INPUT_WORKSHEET, input_worksheet, and
Input_Worksheet are all equivalent.

INPUT_WORKSHEET - The worksheet name that contains the met observations.

OUTPUT_WORKSHEET - The desired output worksheet name. The model extension
will be added internally to this name. For example, if you input "miss84” as the output

worksheet name, the final output worksheet will be miss84.mtc43. This is done for consis-



tency with previous MTCLIM versions. If this worksheet already exists, the entire worksheet
will be cleared by the program and new output will be generated.

GRAPH_OUTPUT - The program now has a graphic output option. Set this option to
1 to graph all the values of solar radiation, daylength, vapor pressure (or vapor pressure

deficit) and temperatures. These graphs are created as embedded graphs in the OUT-
PUT_WORKSHEET page.

NMETDAYS - The total number of days of meteorological observations present on IN-
PUT_WORKSHEET.

DEWPOINT _FLAG - MTCLIM can use dewpoint observations if available for the esti-
mation of radiation and humidity. Set this flag to 1 to use them, otherwise, the program will
determine whether to use minimum temperature or an interative estimation of humidity as

describe by Kimball et al. (1997).

HUMIDITY _FLAG - MTCLIM can output humidity as either vapor pressure or daytime

average vapor pressure deficit.

YEAR_FLAG - If their is a year column in the input met data worksheet, set this to 1,
otherwise set it to 0.

NOTE: In MTCLIM, the term BASE is used for the location where observations were col-
lected. The term SITE is used for the location to which we are extrapolating.

BASE_ELEYV - The elevation of the base station in meters.

BASE ISOHYET - The isohyet of the base station in centimeters.
SITE_LAT - The latitude of the site in degrees.

SITE_ELEYV - The elevation of the site in meters.

SITE_SLOPE - The slope of the site in degrees.

SITE_ASPECT - The aspect of the site in degrees from North.



SITE ISOHYET - The isohyet of the site in centimeters.

SITE_EHORIZ - The east horizon of the site in degrees.

SITE WHORIZ - The west horizon of the site in degrees.

TMAX_LR - The maximum temperature lapse rate in degrees C per kilometer.
TMIN _LR - The minimum temperature lapse rate in degrees C per kilometer.

2.2 Meteorological observations input worksheet

The second input to MTCLIM-XL is a worksheet of the meteorological observations of max-
imum temperature, minimum temperature and precipitation at the base location (Figure
2). MTCLIM-XL expects to find these observations in the Excel worksheet defined by the
INPUT _WORKSHEET keyword. The keywords in the meteorological observations input
worksheet are required to be in the first row of the worksheet. The order of the columns

does not matter. There are fout required keywords and two optional keywords as follows:
Yearday (Required) - The julian date of the observation (1-366).

Tmax (Required) - Observed maximum temperature in degrees C.

Tmin (Required) - Observed minimum temperature in degrees C.

Prcp (Required) - Observed total daily precipitation in centimeters.

Tdew (Optional) - Observed dewpoint temperature total in degrees C. Only required if
DEWPOINT_FLAG is set.

Year (Optional) - Year of observation. Ounly required is YEAR_FLAG is set in initialization
worksheet.



3 Running MTCLIM-XL

Once you have created the initialization worksheet and you have imported the meteorolog-
ical observations to another worksheet, you are ready to run MTCLIM-XL. First, open the
MTCLIM-XL.xls file. It may ask you whether or not you would like to enable macros, if it
does, click the enable macros option. The program should automatically make a button at
the bottom of the Excel window called ”Run MT-CLIM”.

Start by creating a new initialization worksheet. There is a sample worksheet already
contained within the program called ”default”. You can either rename this worksheet, create
a copy of it or simply fill in the values. To create a copy of the worksheet, right click on the
worksheet tab name at the bottom of the screen and click "Move or copy”. The you can just
click the "Create a copy” checkbox to make a copy. You can then rename the copy by right
clicking the tab and selecting "Rename”. In any case, make sure the first column contains
all the keywords and the second column contains the keyword values as seen in the example.

Next, import your meteorological data into another worksheet. Remember to make sure
the column headings match the required keywords. The order of the columns does not matter.

The last step is to run the MTCLIM program. There are two ways to do this. If the
button "Run MT-CLIM” appeared at the bottom of the Excel program window, press it.
Otherwise, from the ”File” menu, choose the ”Macro” submenu and the ”Macros” option
(Alt+F8), click "RunMTCLIM” from the list of avaialable macros then click "Run”. Both
methods will bring up a dialog box asking for the initialization worksheet name (Figure 3).
Type the name of the initialization worksheet that you created above and click OK. If the
program executed successfully, there will be a new worksheet created with your data. If the
GRAPH_OUTPUT flag was set, graphs will also be created on your output worksheet.
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Figure 1: Screen capture of an example initialization worksheet for MTCLIM-XL
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Figure 2: Screen capture of an example met data input worksheet for MTCLIM-XL
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Figure 3: Input dialog box prompting the user to enter the name of the initialization worksheet to
use when running MTCLIM-XL.
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Figure 4: Output generated by the MTCLIM-XL program (Shown with the GRAPH OUTPUT
option set)
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