Manual for How to Generate the Paper Tables and Figures
1. Project Source Codes Location
  There are two projects, one is to generate the data and tables for the paper, which is located under the following directory:

[Server PC]C:\phpapp\Geneflow\GeneFlow VC++ Program - GOOD - Cube - TN Simulation - Pollen&Seed - Application - Backup – 10292014.

The other one is to generate the output graph for the paper, which is located under the following directory:

[Server PC]C:\phpapp\Geneflow\GeneFlow VC++ Program - GOOD - Cube - Simulation - Backup - 11102014(Paper Version)
    So if you want to re-generate the table data, then please work on the first project. If you want to re-draw the output graph, please revise on the second project.

2. Concentration and Deposition Detector Location

In order to get the 1% and 0.1% distances, we set up the concentration cubes as the following figure. In the wind direction, 1000 cubes are put from the center of the field at the height 1.05m. And the distance between cubes is 2m. So if the cube on the field center is given the index 0, and other cubes’ index increases by 1 as it goes far from the center, then the left-bottom point and right-top point’s coordinates of the cube with index “CubeIndex” will be:
(CubeIndex * DETECTOR_DISTANCE - HalfDetectorWidth, - HalfDetectorWidth, DETECTOR_HEIGHT – HalfDetectorWidth)

(CubeIndex * DETECTOR_DISTANCE + HalfDetectorWidth, HalfDetectorWidth, DETECTOR_HEIGHT + HalfDetectorWidth)
Where “HalfDetectorWidth” is set as 0.1 which means the side length of the cube is 0.2m,  and the wind direction is set as from north to south. And there are total 1000 cubes which are enough for measuring the 1% and 0.1% distance.
    For deposition slides, they have the exactly same layout as the concentration cubes. In fact, the deposition values got from the project aren’t be used, which is calculated in fact by the experimental formula “deposition value (at some position) = 0.2264 * concentration value (at the same position)”.
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Figure 1. Layout of concentration cubes
3. Input Parameters Adjustment

When you run the program, you will be asked to input a weather data file, the default input file is located in the folder “C:\phpapp\Geneflow\Application\Input”, whose name is “application_default_input_1.txt”. The meaning of the input data is as following.

index
weathertime
timeperiod
sourcestrength
    u*
L
winddirection

index
hhmm
            second
             grains/m2/s
  m/s
m
degree

1
1010
              7200
               46
               0.2
-15
   0

If you want to adjust these parameters in weather data input file, you may just change this file. For other parameters, you need to change the source codes or set in the user interface.

3.1 Model precision

    The released particle number (Np) and the source subsector number in the file of “ChildFrm.cpp” are important to the precision of the output result. The source field is divided into subsectors radially by “SegmentNo” and angularly by “AngleDivision” in the codes. For better precision, choose bigger Np, SegmentNo, and AngleDivision. But the running time will be longer. In this program, Np is set to 640 by default in the function “CalculationOfDispersion1()”. The AngleDivision and SegmentNo were set in terms of source radius in the function “FlyFromCircularSource()”, i.e. 

int AngleDivision =  4 * 72 * (SourceRadius / 8);

if (AngleDivision > 720)


AngleDivision = 720; // To improve the performance
int SegmentNo = 4 * 60 * (SourceRadius / 8);

if (SegmentNo > 1500)


SegmentNo = 1500; // To improve the performance
If you want to adjust “Np”, “SegmentNo” or “AngleDivision”, please change the above source codes.
3.2 Settling speed

    The pollen settling speed can be adjusted by the sentence of “SettlingSpeed = ” in the file of “ChildFrm.cpp”. By default, “SettlingSpeed” of the horseweed is set to 0.0165 at the beginning of the file “ChildFrm.cpp”. You may change it.
3.3 Horseweed and field plant characteristics

About the source plant horseweed, its flower height is set as 0.8m with the variable “SourceFlowerHeight”, and its height is set to 1.3m with the variable “SourceFieldHeight” in the file “ChildFrm.cpp”, and the source radius is set as 1m. 
For the field plant’s height, “bare ground” is set as 0.2m, “soy bean” is set as 0.9m, “sweet corn” is set as 1.71m, “grain corn” is set as 2.83m in the function “SetUpCanopy()” by default. You need to change the following source code if you change to other field type from bare ground.
ReceptorFieldHeight = 0.2; // 1.71(Sweet Corn); // 0.9(Soybean); // 2.83(Grain Corn); // 0.2(Bare Ground);  
For source and receptor plant’s characteristics, they are set in the function “SetUpCanopy()”of the file “ChildFrm.cpp”, If you change the field type, please also remember to change the source codes in the function “SetUpCanopy()”.
For the buffer plant’s height and characteristics, they are set in the function “OnPredictionAperiod()” using the following source codes.
LAD283[1] = 0.3;

LAD283[2] = 1.38;

LAD283[3] = 1.87;

LAD283[4] = 2.74;

LAD283[5] = 2.4;

LAD283[6] = 2.3;

LAD283[7] = 1.15;

LAD283[8] = 0.18;

Fx283[1] = 0.579833194;

Fx283[2] = 0.578002293;

Fx283[3] = 0.521381108;

Fx283[4] = 0.60477524;

Fx283[5] = 0.748235138;

Fx283[6] = 0.552506549;

Fx283[7] = 0.675771137;

Fx283[8] = 0.138639181;

Fz283[1] = 0.522982852;

Fz283[2] = 0.692148883;

Fz283[3] = 0.761091478;

Fz283[4] = 0.645076765;

Fz283[5] = 0.59130277;

Fz283[6] = 0.694671088;

Fz283[7] = 0.595409663;

Fz283[8] = 0.98131626;

Lv283[1] = 0.03725;

Lv283[2] = 0.0465;

Lv283[3] = 0.052;

Lv283[4] = 0.0535;

Lv283[5] = 0.046;

Lv283[6] = 0.055;

Lv283[7] = 0.038;

Lv283[8] = 0.0105;

OtherCanopyFieldHeight = 2.83;

Please change them if the buffer field type changes.
3.4 Detector size and number
For the concentration cubes, their sizes are set by
float HalfDetectorWidth = 0.1; // 0.045; // 45mm
Their distance and height are set by

#define DETECTOR_DISTANCE 2

#define DETECTOR_HEIGHT 1.05
And, their number is set by
int CubeNumber = 1000;
   For the deposition detectors, their sizes are set by

const float DepositionDetectorLength = 7.5; // 1.5; // 0.75; // 0.075; // 75mm
const float DepositionDetectorWidth = 2.5; // 0.5; // 0.25; // 0.025; // 25mm
Their layout is same as concentration cubes, so they have the same distance and height, and their number is set by
int DetectorNumber = 1000;
    To change the above parameters, just change the corresponding codes.
3.5 Output graph parameters
For output graph, there are two parameters which is important. The first one is the concentration height shown in the graph. See the following source codes in the function “Load3DMultipleMapsData()” of the file “OpenGL3D.cpp” 
for (i = 0; i < ny; i++) ResultConcentration.yset(i, i * 0.3);//i * 0.2);
where “i * 0.3” is the concentration height shown in the output graph. For example, if the receptor radius is 60m, then ny = 60, so the largest value of “i*0.3” will be 17.7, only the concentration value between 0 and 17.7m will be shown in the output graph, so you may change this height range by changing “0.3” into another number.
And in the output graph, the vertical axis of the mean wind direction concentration graph is drawn in the function “DrawAxis()” of the file “OpenGL.cpp”. See the following source codes:

////////////////////////draw vertical scale for concentration field
glPushMatrix();

glTranslatef(0,0,0);

Draw3DLine(0, 0, -m_fC,  0, 2 * (0+6) * (m_pDS->m_ReceptorHeight * 4) / m_pDS->m_ReceptorRadius * m_fC,-m_fC );//scale axis
for (i = 0; i < 7; i ++)

{


Draw3DLine(0, 2 * (0 + i) * (m_pDS->m_ReceptorHeight * 4) / m_pDS->m_ReceptorRadius * m_fC, -m_fC,




0.006,  2 * (0 + i) * (m_pDS->m_ReceptorHeight * 4) / m_pDS->m_ReceptorRadius * m_fC ,-m_fC );//tick
}

char Tstr[6] = { 0 };

for ( i = 0; i < 7; i ++)

{



memset(Tstr, 0x00, 6 * sizeof(char));


glRasterPos3f(0.008, 2 * (0+i) * (m_pDS->m_ReceptorHeight * 4) / m_pDS->m_ReceptorRadius * m_fC, -m_fC);


sprintf(Tstr, "%-1.0f", i * (m_pDS->m_ReceptorHeight * 15));


PrintString(Tstr); 

}

PrintString(" m"); 

glPopMatrix();
 When drawing the vertical axis for concentration graph, the vertical axis should show the correct height range for concentration graph. If not, please revise the above source codes.
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