[bookmark: _oszfzvdwtr91]Module 4 Study Guide: Aviation Weather Briefings & Go/No-Go Decisions
[bookmark: _8o9q1ora9yz9]1. Module Overview & Learning Objectives
Module 4 of the Dakdan Drone Pilot Academy curriculum focuses on aviation weather interpretation, atmospheric hazard recognition, performance integration, and operational decision-making. Weather accounts for  5%  of the FAA Unmanned Aircraft General – Small (UAG) knowledge test under the FAA Airman Certification Standards (ACS 10B baseline).
In commercial small Unmanned Aircraft System (sUAS) operations under 14 CFR Part 107, weather is a primary factor influencing aircraft performance, battery endurance, visual line-of-sight (VLOS) maintenance, and overall flight safety. Remote Pilots in Command (Remote PICs) must not only decode raw weather reports and forecasts but also translate that data into documented  Go ,  Delay ,  Modify , or  No-Go  decisions.
[bookmark: _eivc4vyhcdpe]Course Allocation & Mastery Requirements
· Standard Time Allocation:  10 Hours (asynchronous LMS, instructor-led lessons, game-based simulation, and practical scenario analysis).
· Module Mastery Gate:  Minimum score of  80%  on the Module 4 Weather Examination.
· Core Learning Loop:  LEARN → GAME → APPLY → COMPETE → DEBRIEF → REMEDIATE → DEMONSTRATE
· Primary Applied Artifacts:  Daily Weather Brief, 5 Go/No-Go Scenario Decision Logs, and Weather Risk Assessment Records.
[bookmark: _xtcm9d1ccmr8]Module Learning Objectives
1. Interpret Aviation Weather Information:  Read and decode METAR (Aviation Routine Weather Report) and TAF (Terminal Aerodrome Forecast) reports for operational decision-making.
2. Evaluate Atmospheric Hazards:  Analyze the effects of wind, turbulence, frontal passages, thunderstorms, atmospheric stability, wind shear, and fog on sUAS stability and control links.
3. Analyze Density Altitude & Environmental Impacts:  Calculate and assess how elevation, temperature, pressure, and humidity impact air density, lift generation, motor efficiency, and battery endurance.
4. Apply Operating Visibility & Cloud Clearance Rules:  Integrate Part 107 minimum visibility standards (3 statute miles) and cloud clearance requirements (500 feet below, 2,000 feet horizontal) into mission planning.
5. Execute Documented Go/No-Go Decisions:  Utilize structured risk cards and performance safety buffers to modify, delay, or cancel missions when conditions exceed internal or manufacturer limitations.
[bookmark: _idlfci2ff03j]2. Atmospheric Fundamentals & Weather Hazards
Understanding atmospheric dynamics allows the Remote PIC to anticipate rapidly changing flight conditions before launching an aircraft.
       +-------------------------------------------------------+
       |               ATMOSPHERIC ENVIRONMENT                 |
       +-------------------------------------------------------+
               |                       |                       |
               v                       v                       v
     +-------------------+   +-------------------+   +-------------------+
     | Wind & Turbulence |   |  Fronts & Storms  |   | Fog & Visibility  |
     +-------------------+   +-------------------+   +-------------------+
     | - Shear / Gusts   |   | - Temperature Gap |   | - Cloud Distance  |
     | - Control Loss    |   | - Convective Cell |   | - VLOS Reduction  |
     | - Battery Drain   |   | - Microbursts     |   | - High Humidity   |
     +-------------------+   +-------------------+   +-------------------+
               |                       |                       |
               +-----------------------+-----------------------+
                                       |
                                       v
                     +-----------------------------------+
                     |  Performance / Lift Degradation   |
                     +-----------------------------------+

[bookmark: _df20hx2e5azc]2.1 Pressure, Temperature, and Atmospheric Stability
· Atmospheric Stability:  The atmosphere's resistance to vertical motion.
· Unstable Air:  Characterized by rising air currents, turbulence, convective activity, and good surface visibility. Unstable air frequently generates vertical cloud growth (cumulus/cumulonimbus).
· Stable Air:  Characterized by smooth air, poor surface visibility (dust, haze, or fog trapped near the ground), and continuous/steady precipitation or stratified clouds (stratus).
· Temperature Inversions:  Occur when warm air layers lie above cooler air near the surface. Inversions trap moisture, fog, smoke, and pollutants, leading to reduced surface visibility and potential wind shear at the inversion boundary.
[bookmark: _k5ns1ail9ktk]2.2 Frontal Passages & Convective Hazards
A front represents the boundary line between two contrasting air masses (differing in temperature and moisture density).
· Cold Fronts:  Fast-moving, dense cold air displaces warm air upward. Cold front passages often bring sudden wind shifts, sharp temperature drops, low barometric pressure, gusty conditions, severe turbulence, and severe convective activity (thunderstorms).
· Warm Fronts:  Warm air slides over a retreating cold air mass. Typically accompanied by stratiform clouds, continuous light-to-moderate rain, low ceilings, and widespread reduced visibility.
· Thunderstorms & Convective Activity:  Thunderstorms require three conditions to form: high moisture content, unstable air, and a lifting force (e.g., solar heating, terrain, or a cold front).
· Hazardous Effects:  Severe downdrafts (microbursts), extreme wind shear, severe turbulence, icing, lightning, and rapid loss of aircraft attitude control. Operations must be suspended immediately upon detection of convective activity.
[bookmark: _x291x2uyomdj]2.3 Wind, Turbulence, and Wind Shear
· Surface Wind vs. Wind at Altitude:  Wind velocity generally increases with altitude due to a reduction in ground friction. A sUAS operating comfortably at 50 feet AGL may encounter significantly stronger winds at 300 feet AGL.
· Mechanical Turbulence:  Generated when surface wind flows over obstructions such as structures, trees, or irregular terrain. Building eddies can create unpredictable updrafts, downdrafts, and localized turbulence that destabilize small multirotors.
· Wind Shear:  A drastic, rapid change in wind speed and/or direction over a short distance (horizontally or vertically). Wind shear can quickly exceed flight controller compensation limits, leading to loss of control, sudden altitude drop, or rapid battery depletion.
[bookmark: _hw7y68fk6qnp]2.4 Fog Types and Visibility Degradation
Fog is a surface-based cloud that forms when the air temperature cools to its dew point, or when moisture is added to the surrounding air.
· Radiation Fog:  Forms over land on clear, calm nights as the ground cools rapidly via thermal radiation.
· Advection Fog:  Forms when warm, moist air moves horizontally over a cold surface (common in coastal regions).
· Upslope Fog:  Forms when moist, stable air is forced upward over rising terrain and cools adiabatically.
· Precipitation-Induced Fog:  Forms when warm rain falls through cool air near the surface.
· Operational Hazard:  Fog degrades visual perception, prevents the maintenance of Visual Line of Sight (VLOS), and deposits moisture on internal electronics, sensors, and propeller blades.
[bookmark: _240ec1nllera]3. FAA Operating Rules: Visibility & Cloud Clearance
To ensure safe separation from manned aircraft operating under Visual Flight Rules (VFR) or Instrument Flight Rules (IFR), Part 107 establishes strict minimum visibility and cloud clearance buffers.
Parameter,Regulatory Requirement,Operational Application / Rationale
Minimum Flight Visibility,3 Statute Miles (SM),Measured from the control station location. The Remote PIC and Visual Observer (VO) must have at least 3 SM of unobstructed visibility to see and avoid manned aircraft and maintain VLOS.
Minimum Cloud Distance Below,500 Feet Below,The sUAS must remain at least 500 feet below the base of any cloud layer to ensure manned aircraft descending through clouds have adequate visual buffer space to spot the drone.
Minimum Cloud Distance Horizontal,"2,000 Feet Horizontal","The sUAS must maintain a horizontal buffer of at least 2,000 feet from any cloud, fog bank, or dense vapor structure."
                       +-----------------------------------+
                       |           CLOUD CEILING           |
                       +-----------------------------------+
                                         |
                                         |  500 FT MINIMUM
                                         |  VERTICAL DISTANCE
                                         v
       +-------------------+    2,000 FT HORIZONTAL    +-------------------+
       |     CLOUD LAYER   |<------------------------->|   sUAS OPERATING  |
       |                   |      MINIMUM BUFFER       |        ZONE       |
       +-------------------+                           +-------------------+
                                                                 |
                                                                 |  VISIBILITY:
                                                                 |  3 SM MINIMUM
                                                                 v
                                                       +-------------------+
                                                       | REMOTE PIC / GCS  |
                                                       +-------------------+

[bookmark: _hmj9bftoa653]4. METAR and TAF Interpretation
Remote Pilots must read and interpret standard aviation weather reports to evaluate surface conditions and short-term trends.
[bookmark: _s34zd2aw0tm6]4.1 METAR Decoding (Aviation Routine Weather Report)
METAR reports provide surface weather observations taken at an airport station, typically updated hourly.
[bookmark: _8qugdrkwbhus]Example METAR Report:
METAR KDFW 121853Z 18012G20KT 3SM -RA BR BKN015 OVC025 18/16 A2992 RMK AO2
[bookmark: _tglrru5acmrt]METAR Element Breakdown:
1. METAR: Report type (Routine observation).
2. KDFW: Station identifier (Dallas/Fort Worth International Airport).
3. 121853Z: Date/time stamp (12th day of the month, 1853 UTC / Zulu time).
4. 18012G20KT: Wind vector (Winds from 180° true at 12 knots, gusting to 20 knots).
5. 3SM: Prevailing visibility (3 Statute Miles—meets minimum Part 107 threshold).
6. -RA BR: Present weather (-RA = Light Rain, BR = Mist/Shallow Fog).
7. BKN015 OVC025: Cloud ceiling/layers (BKN015 = Broken cloud layer at 1,500 ft AGL; OVC025 = Overcast layer at 2,500 ft AGL).  Ceiling is 1,500 ft AGL (lowest broken or overcast layer).
8. 18/16: Temperature and dew point (Temperature 18°C, Dew point 16°C). Close spread indicates high humidity and fog risk.
9. A2992: Altimeter setting (29.92 inches of Mercury / "Hg).
10. RMK AO2: Remarks (Automated station with precipitation discriminator sensor).
[bookmark: _y12qeyy33etw]4.2 TAF Decoding (Terminal Aerodrome Forecast)
TAF reports are concise forecasts issued four times daily for a specified airport area (valid for 24- to 30-hour periods).
[bookmark: _jpshmnrfvdp5]Example TAF Extract:
TAF KOKC 051140Z 0512/0612 14008KT P6SM SKC FM051800 19015G25KT 5SM HZ BKN030
[bookmark: _3tktmstfs052]TAF Element Breakdown:
· TAF KOKC 051140Z 0512/0612: Terminal Aerodrome Forecast for Oklahoma City, issued on the 5th at 1140Z, valid from the 5th at 1200Z to the 6th at 1200Z.
· 14008KT P6SM SKC: Initial period winds 140° at 8 knots, visibility Greater than 6 SM (P6SM), Sky Clear (SKC).
· FM051800: "From" change indicator starting on the 5th day at 1800Z:
· 19015G25KT: Winds shift to 190° at 15 knots, gusting to 25 knots.
· 5SM HZ: Visibility decreases to 5 SM due to Haze (HZ).
· BKN030: Cloud layer becomes broken at 3,000 ft AGL.
[bookmark: _otajczu4tglw]5. Density Altitude & Battery Endurance Impacts
Weather parameters directly dictate sUAS aerodynamics, electric motor performance, payload limits, and battery endurance.
       HIGH TEMPERATURE  \
       HIGH ELEVATION     >==>  HIGH DENSITY ALTITUDE  ==>  REDUCED AIR DENSITY
       HIGH HUMIDITY     /
                                                                    |
                                                                    v
       +------------------------------------------------------------------+
       | - Propellers produce less aerodynamic lift                       |
       | - Motors spin at higher RPMs to maintain hover                   |
       | - Current draw increases, accelerating battery depletion          |
       | - Maximum allowable payload weight is decreased                  |
       +------------------------------------------------------------------+

[bookmark: _ewj44vv8gcx3]5.1 Density Altitude Calculations & Performance
· Density Altitude Defined:  Pressure altitude corrected for non-standard temperature. It represents the altitude at which the aircraft "feels" it is flying.
· High Density Altitude Conditions:  Occurs in environments with  High Temperature ,  High Elevation , and  High Humidity  ("High, Hot, and Humid").
· Performance Degradation Effects:
· Lift Reduction:  Less dense air molecules pass over propeller blades, reducing lift production.
· Higher Motor RPM:  Multirotor flight controllers automatically command motors to spin faster to generate required lift, resulting in higher current draw (amperage).
· Reduced Payload Carrying Capacity:  Payload limits established at sea level must be downgraded in high density altitude conditions.
[bookmark: _kjtvz9tkgk1l]5.2 Battery Performance: Cold and Heat Impacts
Lithium Polymer (LiPo) and intelligent flight batteries are highly sensitive to operating temperatures.
+-----------------------------------------------------------------------------+
|                        BATTERY TEMPERATURE IMPACTS                          |
+------------------------------------+----------------------------------------+
| COLD WEATHER EFFECTS               | EXTREME HEAT EFFECTS                   |
+------------------------------------+----------------------------------------+
| • Reduced chemical reaction speed. | • Accelerated thermal runaway risks.   |
| • Sudden voltage drops under load. | • Internal cell degradation/swelling.  |
| • Decreased total usable capacity. | • Sudden thermal flight shutdowns.     |
| • Required Action: Pre-warm cells  | • Required Action: Monitor temperature |
|   to >20°C (68°F) before launch.   |   telemetry; allow cool down post-flight.|
+------------------------------------+----------------------------------------+

[bookmark: _idfsm3hxq8hs]5.3 Wind and Reserve Endurance Integration
Strong winds significantly increase power consumption during transit and hover maneuvers.
· Headwind Return Buffer:  Flying downwind during the first half of a mission creates a false sense of range. Returning against a strong headwind requires substantially higher throttle settings, rapidly depleting remaining battery power.
· Operational Rule:  Mission planners must factor forecast wind increases into battery reserve calculations. If predicted headwind returns will consume the standard battery reserve, the mission must be modified, delayed, or canceled.
[bookmark: _kbvlp5d1c4uh]6. Weather Risk Assessment & Go/No-Go Decision Framework
The Remote PIC holds ultimate responsibility for determining if weather conditions allow for a safe operation.
[bookmark: _n85boe3jrhu8]6.1 Mission Risk Assessment Card (Weather Domain)
Remote pilots evaluate weather metrics against conservative thresholds prior to every mission using a structured risk matrix:
Hazard Matrix,Low Risk (GO),Medium Risk (MODIFY/DELAY),High Risk / STOP (NO-GO)
Wind Speed / Gusts,Surface winds < 12 kts; gusts within conservative limits.,Winds 12–18 kts; approaching internal threshold.,Winds > 18 kts or exceeding manufacturer limits.
Visibility,> 5 Statute Miles (SM).,3 SM to 5 SM (near minimum threshold).,< 3 Statute Miles (Illegal / Unsafe).
Cloud Base / Ceiling,"Sky clear or ceiling > 1,000 ft AGL.","Ceiling 500 ft to 1,000 ft AGL; requires tight altitude limit.",< 500 ft ceiling or unable to maintain 500 ft below clouds.
Precipitation / Dew Point,Dry air; temp/dew point spread > 5°C.,Light mist; temp/dew point spread 2–5°C.,Active rain/snow or temp/dew point spread < 2°C (fog risk).
[bookmark: _8jiiakb683ga]6.2 The Go / Delay / Modify / No-Go Decision Sequence
When weather conditions deviate from ideal parameters, the Remote PIC applies a systematic decision process:
1. GO:  All weather parameters (wind, visibility, cloud clearance, density altitude, temperature) fall well within safe operating limits and battery reserve buffers.
2. MODIFY:  Adjust the flight profile to maintain safety (e.g., lower maximum flight altitude to remain 500 ft below a lowered cloud ceiling; shorten transit distances to increase battery reserve margins against unexpected headwinds).
3. DELAY:  Postpone launch until temporary weather hazards pass (e.g., waiting out a passing rain shower, morning radiation fog burn-off, or temporary wind gusts).
4. NO-GO:  Terminate or cancel the operation when weather conditions exceed legal minimums (e.g., visibility < 3 SM), exceed aircraft capabilities, or pose an unmitigated safety hazard.
[bookmark: _2zo8mpsajtdy]7. Gamified Retrieval: Weather Commander & Sample Scenarios
In the Dakdan Drone Pilot Academy framework, weather retrieval and operational decision speed are honed using  Game 4: Weather Brief Challenge / Weather Commander .
[bookmark: _2nbl7vyzv6wq]7.1 Game Mechanics & Scoring Rules
· Game Task:  Evaluate mission location, decoded METAR/TAF briefings, battery configurations, and density altitude metrics to issue an accurate operational decision (Go/No-Go) with written rationale.
· Scoring Formula:   $$\text{Total Score} = \text{Accuracy (70\%)} + \text{Rationale Quality (20\%)} + \text{Response Time (10\%)}$$
· Safety Zero Rule:  Any answer or decision that would knowingly result in an unsafe, illegal, or non-compliant operation (e.g., flying with 2 SM visibility or launching into active microburst conditions) earns an  automatic score of ZERO  for the entire round, regardless of selection speed.
[bookmark: _n5fzg56xir0e]7.2 Sample Weather Practice Items & Rationales
[bookmark: _h66f4kwlmvao]Item WX-001 (Scenario Analysis)
· Scenario:  Forecast winds are reported at 18 knots gusting to 28 knots. The mission plan requires a 2-mile outward leg downwind followed by a return leg into the headwind. Analysis indicates the headwind return will consume 85% of the total battery capacity, breaching the planned 20% reserve threshold.
· Question:  What action should the mission planner take?
· Correct Answer:   Modify, delay, or cancel the mission  rather than relying on the original endurance estimate.
· Rationale:  Flying into a strong headwind dramatically increases current draw, accelerating battery depletion. Relying on an endurance estimate that consumes required reserve capacity creates an unacceptable risk of low-battery lost-link or forced landing.
[bookmark: _kijotzhqtuzw]Item WX-002 (METAR Decoding & Legality)
· Scenario:  A METAR at your mission site reports: KOKC 151455Z 21010KT 2SM BR OVC004 12/11 A2990.
· Question:  Can a Part 107 flight proceed under standard operating rules?
· Correct Answer:   No (NO-GO).
· Rationale:  The reported visibility is 2 Statute Miles (2SM), which is below the Part 107 minimum required visibility of 3 Statute Miles. Additionally, the overcast cloud ceiling is at 400 feet AGL (OVC004), making it impossible to operate below the clouds while maintaining the required 500-foot vertical cloud clearance buffer.
[bookmark: _9jq55vg9aa6h]8. Module 4 Quick Reference & Exam Prep Summary
+-----------------------------------------------------------------------------+
|                     MODULE 4 WEATHER QUICK REFERENCE                        |
+------------------------------------+----------------------------------------+
| FAA Knowledge Weighting            | 5% of UAG Exam items (ACS Baseline)    |
+------------------------------------+----------------------------------------+
| Academy Module Passing Score       | 80% Minimum                            |
+------------------------------------+----------------------------------------+
| Part 107 Visibility Requirement    | 3 Statute Miles (SM) Minimum           |
+------------------------------------+----------------------------------------+
| Part 107 Cloud Clearance Rules     | • 500 Feet Below Cloud Base            |
|                                    | • 2,000 Feet Horizontal Separation     |
+------------------------------------+----------------------------------------+
| High Density Altitude Factors      | High Elevation + High Temp + High Dew  |
| ("High, Hot, and Humid")           | Point (Humidity)                       |
+------------------------------------+----------------------------------------+
| LiPo Cold Weather Rule             | Pre-warm battery cells before launch   |
+------------------------------------+----------------------------------------+
| Weather Assessment Outputs         | GO | MODIFY | DELAY | NO-GO           |
+------------------------------------+----------------------------------------+

[bookmark: _wfbphbfwp6p8]Key Study Checklist Before Taking the Module 4 Exam:
·  Ability to rapidly decode METAR and TAF text strings without external reference guides.
·  Mastery of Part 107 visual visibility (3 SM) and cloud distance limits (500 ft below / 2,000 ft horizontal).
·  Clear understanding of density altitude performance trade-offs (lift loss, higher RPMs, reduced endurance).
·  Understanding of cold weather preheating requirements and heat-induced battery swelling risks.
·  Integration of wind forecasts into battery reserve planning (especially headwind return calculations).
·  Complete familiarity with the  Weather Commander  70/20/10 scoring model and the  Safety Zero  rule for illegal decisions.

