CHAPTER 2

CHEMICAL DOWNWIND MESSAGE

OBJECTIVE


Given an operational scenario, and METOC data, prepare a chemical downwind message correctly IAW a master solution.

INTRODUCTION


Threat forces are equipped, structured, and trained to conduct chemical operations.  We expect them to use chemical agents as part of their conventional fighting capability because so much of their training revolves around the use of such agents.


The basic threat principle is to use chemical agents on unprotected troops to create casualties.  Against protected troops, the primary purpose is to make the use of equipment, terrain, and operations more difficult.  The use of chemical weapons by the threat forces initially may require a decision at the same level as nuclear weapons.  But they most likely will be used more freely once the initial use has been authorized.  Threat forces consider chemical weapons as an extension of conventional warfare.  If units understand the uses of chemical agents, they will be better able to avoid chemical hazards.

INFORMATION

OVERVIEW


Avoidance of chemical agents requires a complete understanding of physical characteristics, employment, and weather and terrain conditions.  Units can then estimate when and where specific types of chemical agents will be used, where the hazards are, and how best to avoid them.

Types of Chemical Agents


Chemical agents may be classified persistent, non-persistent and dusty.  Threat forces classify chemical agents according to their effect on the body.  They identify six major types- nerve, blood, blister, choking, psychochemical, and irritants.


Persistent.  These agents are used to impede the use of critical terrain, channelize the attacking force, or contaminate materials.  Persistent chemical agents are used to produce casualties (immediate or delayed).  Immediate casualties occur when the vapor is inhaled.  Delayed casualties occur when absorbed through the skin demonstrating the need for protective equipment.


Non-persistent.  Threat forces stockpile blood agents, choking agents, psychochemical agents and nerve agents such as tabun (GA), sarin (GB), and soman (GD).  Although G-series nerve agents are classified as non-persistent agents, some may persist for hours to days.  These agents should be expected along the forward line of troops (FLOT), and against units in contact with the attacking echelon.  These agents are used to immobilize, injure, or hinder activities of the unit under attack.


Dusty.  These agents, (toxic dust or dust-impregnated agents as they may be referred to) are not new.  These agents have been subjected to extensive scientific research since the 1930’s.  These agents are primarily mustard (HD) and the nerve agent sarin (GB) impregnated onto a solid sorbent (usually on silica) and dispensed as aerosols.  These agents generally have a lower vapor pressure and a dramatic increase in inhalation toxicity.

CHEMICAL DOWNWIND MESSAGE


The Chemical Downwind Message (CDM) contains all the weather information needed to calculate a chemical downwind hazard. The CDM is useful because it provides the local wind speed, wind direction, stability category, and relative humidity in a short concise statement.


The CDM is issued every six hours and is valid for three consecutive two-hour periods.

The Message Content


Date-time group of the observation is first.  Then the date-time group for basic data is the time the first forecast is effective.  Adding two and four hours to this time gives the effective times for the other two forecasts.  Area of validity is the area affected by the CDM.  It could be a map sheet number or an area.  Air stability category describes the projected air stability.  It will be on of seven numbers, which correspond to stable, neutral, or unstable conditions.  Surface air temperature is the average temperature of the air in the forecast area.  Surface wind speed and direction are the representative wind speed and direction during the forecast period.  Relative humidity is the average humidity for the forecast period.  A significant weather phenomenon refers to any weather conditions that could affect either the distance the chemical cloud travels or the duration of the agent in the hazard area.  Cloud cover in the area of validity is last.  Refer to Figure 1 for chemical downwind message examples.

Standard Format
USMTF Format

CDM
CDM

110500Z 110600Z

I Mef

WM 120010418742

XM 125019416742

YM 130005518642
MSGID/CDM//

OBSTIME/110500Z//

FCSTTIME/110600ZMAR83//

IIXAREA/I MEF//

FVALUE/WM/120/010/4/18/7/4/2

FVALUE/XM/125/019/4/16/7/4/2

FVALUE/YM/130/005/5/18/6/4/2

Figure 2-1.  Chemical Downwind Message Format Examples

PREPARING THE CHEMICAL DOWNWIND MESSAGE


The body of the CDM is broken down into three consecutive two-hour increments (refer to Figure 2).  Line Whiskey Mike is used for the first two-hour increment, line X-ray Mike for the second, and line Yankee Mike for the final two-hour increment.  Each forecast line contains 12 digits.

[image: image1.png]WHISKEY MIKE: 120 0104187 4 2

Downwind direction in degrees

Wind speed in kmph

Air Stability Code
1 very unstable (U)
2 unstable (U)
3 slightly unstable (U)
4 neutral (N)
5 slightly stable (S)
6 stable (S)
7 very stable (S)

Temperature Code
05=>5°
04=4
03=3°
02=2°
o1=1°
00=0°
51=-1°
52 =.2°
53 =-.3°
54 =.4°

Humidity Code
0= 0- 9%
10 - 19%

20 - 29%

30 - 39%

40 - 49%

50 - 59%

60 - 69%

70 - 79%

80 - 89%

90 - 100%

Significant Weather Phenomena Code
3 = Blowing snow or sand

4 = Fog, ice fog, or thick haze

5 = Drizzle

6 = Rain

7 = Light rain, snow, or mixture

8 = Showers of rain or snow, hail or mixture

9 = Thunderstorm with or without precipitation
S = Elevated inversion layer

Cloud Cover Code
0 = Less than half covered
1 = More than half covered
2 = Completely covered




Figure 2-2. Coded Weather Information in a Chemical Downwind Message


The first six digits represent the downwind direction and wind speed. The last six digits represent the air stability, temperature, humidity, significant weather phenomena, and cloud cover (see Figure 2).  Weather data which is unavailable or for which no code exists is represented by a dash (-).

Winds


Forecast the mean wind direction and the highest wind speed in kilometers per hour for each two-hour period in the area of validity.  Encode the wind direction in three digits and the wind speed in three digits.

Air Stability


The air stability code is broken down into seven coded categories from very unstable to very stable (refer to the Air Stability Code box in Figure 2).  The stability of a chemical or biological agent cloud is directly effected by the temperature of the air at the surface of the earth and the first few meters above the surface.


The air stability is derived from a combination of temperature gradient, terrain and weather which is a two-part process.


The first step is to determine the temperature gradient also referred to as atmospheric stability which can be obtained from the Skew-T information or a field expedient method utilizing the time of day sun angle and cloud coverage.  Keep in mind that the field expedient method is less accurate since the tables used are only broken down into three categories of stable, neutral, and unstable.  A more accurate estimate can be obtained by utilizing the sun angle obtained from the Solar Lunar Almanac Program.

Table 2-1. Air stability category basic chart








Air Stability Category Basic Chart








Time of Day and Angle of Sun




Condition of Sky
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Example (first step of finding the air stability):  It is morning. The sun’s angle 45( and the sky is less than half covered.  Find the time of day (morning) and angle of sun (45() on the chart in Table 1.  Find the sky condition (less than half covered).  Read across and down to the point where the lines converge.  The air stability category is ‘U’ (unstable).


Once you have obtained the air stability category from the basic chart, enter the adjustment chart with that category.  Select the appropriate weather and terrain condition from Table 2.  Read across to where they intersect and extract the final stability category (second step in finding the air stability).


It is important to consider any and all weather phenomena and terrain conditions in the area of validity.  If more than one condition exists then choose the most stable category.

Table 2-2. Air stability category adjustment chart.




Air Stability Category Basic Chart Adjustment Chart




Weather and Terrain
Stability Category From Basic Chart



All eight conditions given below must be checked. If more than one applies, choose the most stable category.
U
N
S

Dry to slightly moist surface.
U
N
S

Wet surface (after continuous rain or dew).
N
N
S

Frozen surface or partly covered with snow, frost, or hoarfrost.
N
S
S

Surface completely covered with snow.
S
S
S

Continuous rainfall.
N
N
N

Haze or mist (visibility 1 to 4 km).
N
N
S

Fog (visibility less than 1 km).
N
S
S

Downwind speed more than 18 km.
N
N
N

Temperature


Temperature is to be reported in degrees Celsius and is encoded in two digits.  When dealing with negative temperatures the minus sign is dropped, then add 50 before encoding.  Refer to Figure 2 in the temperature code box for encoding examples.

Humidity


Is to be computed as a relative humidity value and encoded as a single digit. Use Table 3 to encode the humidity parameter.

Table 2-3. Humidity Codes

0
=
0
-
9%

1
=
10
-
19%

2
=
20
-
29%

3
=
30
-
39%

4
=
40
-
49%

5
=
50
-
59%

6
=
60
-
69%

7
=
70
-
79%

8
=
80
-
89%

9
=
90
-
100%

Cloud Cover


Cloud cover is encoded as single digit using the following criteria: 0 – less than half covered, 1 – more than half covered, 2 – completely covered.

Significant Weather Phenomena


Significant weather is encoded as a single digit.  Use Table 4 to encode the weather parameter.

Table 2-4. Significant Weather Phenomena

3
=
Blowing snow or sand

4
=
Fog, ice fog, or thick haze

5
=
Drizzle

6
=
Rain

7
=
Light rain, snow, or mixture

8
=
Showers of rain or snow, hail, or mixture

9
=
Thunderstorm with or without precipitation

S
=
Elevated inversion layer

SIMPLIFIED HAZARD PREDICTION


The simplified hazard prediction tells subordinate units whether they are in a chemical downwind hazard area.  Units use the CDM to create the hazard prediction.  It should be noted that the forecaster would not be creating this prediction.  This area is only covered to show how crucial the wind and air stability components are since how far down the downwind axis an agent will travel greatly depends on these parameters.


The following steps are just an excerpt of the processes required to create a simplified hazard prediction.  Keep in mind that the information being used to create the predictions is extracted directly from the CDM.


Step 1 – Get the wind speed from the CDM.  If it is less than or equal to 10 kilometers per hour, use the circular portion of the prediction.  If it is greater than 10 kilometers per hour, follow the remaining steps.


Step 2 – Get the wind direction from the CDM.  Mark that direction of the compass circle of the template.


Step 3 – Get the air stability code from the CDM.  Use this code (U, N, or S), to determine the downwind distance (refer to Table 5).

Table 2-5. Downwind Distance

Means of delivery
Distance from center of attack area along downwind axis, when the air stability category:




U
N
S

Artillery, Bomblets, and mortars.
10 km
30 km
50 km

Multiple rocket launchers, missiles, bombs, and unknown munitions
15 km
30 km
50 km


Other tables for determining the distance from center of attack area along downwind axis have been omitted, but in each case the distances downwind were different depending on the air stability category.  As in Table 5 you can see that there is significant differences based on the stability category.  This should impress upon you the importance of providing accurate information.

SUMMARY


In this unit you have become proficient at analyzing the atmosphere specifically concerned with those parameters impacting chemical agents.  You also became proficient at preparing a chemical downwind message from which a unit commander could plan or make decisions for safe guarding personnel and equipment in the event of a chemical attack.

REVIEW EXERCISE 2

1. If more than half the sky is covered by clouds, what code value do you use?

2. If the wind is from 090°, how is this direction encoded into a CDM message?

3. Use the field expedite charts to determine the stability in the following example.  It’s evening, the sun angle is 20° and the sky is overcast.  The surface terrain is very wet and fog is reducing the visibility to ½ kilometer.  What is the stability code?

4. The outside temperature is –8°.  What is the coded value for the temperature?

5.
The wind speed is 8 knots, how is this speed encoded on the CDM? 
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