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Using the saturation mixing ratio is used in the context of calculating the CCL:

1. Calculate Lifting Condensation Level (LCL): Determine the LCL using the initial
temperature and dew point temperature of the air parcel, along with the adiabatic lapse
rate. This gives you the altitude at which the parcel becomes saturated as it rises.

2. Determine Parcel's Mixing Ratio (w): Calculate the mixing ratio (w) of the air parcel at
the surface using the actual amount of water vapor present. The mixing ratio represents
the actual amount of water vapor in the air. To determine the mixing ratio (w) of a parcel
of air, you'll need to know the mass of water vapor (in grams) present in the parcel and
the mass of dry air (in kilograms) that the parcel contains.

Determine the Mass of Water Vapor (m_v):

Measure or calculate the mass of water vapor in the parcel. This can be obtained from
humidity sensors, weather instruments, or calculated using dew point and temperature
measurements.

Determine the Mass of Dry Air (m_d): Calculate the mass of the dry air in the
parcel. The total mass of the parcel minus the mass of water vapor will give you
the mass of dry air.

Calculate the Mixing Ratio (w): Divide the mass of water vapor (m_v) by the mass
of dry air (m_d) and multiply by 1000 to convert to grams: >
Mixing Ratio (w) = (m_v / m_d) * 1000
The result will be the mixing ratio of the air parcel, expressed in grams of water
vapor per kilogram of dry air.

For example, if you have a parcel of air with 10 grams of water vapor and 1.2
kilograms of dry air, the mixing ratio would be calculated as:
Mixing Ratio (w) = (10 g / 1.2 kg) = 8.33 g/kg

This means that the air contains 8.33 grams of water vapor for every kilogram of
dry air.
Some approximate ranges for mixing ratios:

Very Dry Conditions: In extremely dry regions like deserts, the mixing ratio
can be as low as a few grams per kilogram (g/kg), often in the range of 1 to 5
g/kg.

Moderate Humidity: In more temperate regions with moderate humidity,
mixing ratios might range from about 5 to 15 g/kg.
Higher Humidity: In tropical and humid areas, mixing ratios can range from
15 to 25 g/kg or even higher.



3. Calculate Saturation Mixing Ratio (w_s): Determine the saturation mixing ratio (w_s)
based on the temperature of the air parcel at the surface. The saturation mixing ratio is
the maximum amount of water vapor that the air can hold at that temperature.

4. Compare Mixing Ratios: Compare the actual mixing ratio (w) of the air parcel with the
saturation mixing ratio (ws_). If w > ws_ at the surface, it indicates that the air is already
saturated or nearly saturated. This can suggest the potential for cloud formation even
before the parcel reaches the CCL.

5. Analyze CCL: The Convective Condensation Level (CCL) is the altitude where the
temperature of the rising air parcel matches the environmental temperature. If the actual
mixing ratio (w) of the parcel exceeds the saturation mixing ratio (w_s) at or below the
CCL altitude, it suggests that cloud formation could occur as the air parcel rises to the
CCL and condensation initiates.

6. Six
7. Seven

Convective Clouds: Within convective clouds (which are actively rising and
moistening), mixing ratios can increase significantly, sometimes exceeding 25
g/kg.

w_s = (e_s / p) * (R_d / R_v)

Where:
w_s is the saturation mixing ratio in grams of water vapor per kilogram of dry
air.
e_s is the saturation vapor pressure at the given temperature.

p is the pressure of the air parcel.
R_d is the specific gas constant for dry air (approximately 287.058 J/(kg·K)).

R_v is the specific gas constant for water vapor (approximately 461.5
J/(kg·K)).

e_s = 10^(A - B / (T + C)) is the Antoine equation relating the saturation vapor
pressure of a substance to its temperature.

Where:
e_s is the saturation vapor pressure in millibars (mb) or hectopascals (hPa).
T is the temperature in degrees Celsius.

A, B, and C are constants specific to the substance. For water: A = 8.07131 B
= 1730.63 C = 233.426
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