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What Are Mixed-Phase Clouds?

You know those fluffy cotton-like formations above? About 40% contain both liquid droplets and ice crystals

simultaneously - what meteorologists call mixed-phase clouds. From cumulonimbus storm carriers to layered

altostratus, this dual-phase existence directly impacts solar irradiance levels reaching Earth's surface.

The Three Cloud Categories

High-altitude cirrus clouds? They're mostly ice. Low-lying stratus? Primarily water. But mid-level

altocumulus? That's where the party happens:

  Temperature range: -15?C to -40?C

  Liquid content: 0.1-0.3 g/m3

  Ice concentration: 10-100 particles/L

How They Form: Physics Behind the Magic

Ever wondered why aircraft create hole-punch clouds? It's all about supercooled water - liquid droplets

existing below freezing temps. When disturbance occurs (like plane wings), instant crystallization happens.

But wait, no - this isn't just aviation drama. Natural processes create the same effect daily.

The Bergeron Process Explained

Here's the kicker: ice crystals grow at water droplets' expense. Since ice saturates air faster, droplets evaporate

to feed crystal growth. This moisture transfer drives precipitation formation - crucial for hydropower planning.

Why Renewable Energy Systems Care

Solar farms lose 15-40% output under thick clouds. But mixed-phase clouds? They're the wild card. Their

partial reflectivity creates fluctuating irradiance - sort of like nature's dimmer switch. Battery storage systems

must compensate for these rapid transitions:
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  Cloud TypeIrradiance DropRamp Rate

  Stratus70%2%/min

  Altocumulus35%8%/min

  Cirrus15%1%/min

When Clouds Dictate Power Output

Nevada's 1GW solar array faced 83% output swing within 8 minutes last March due to mixed-phase cloud

movement. Their battery systems kicked in at 45MW/second - pushing lithium-ion tech to its limits. Lessons

learned? Forecasting ice/water ratios in clouds matters as much as predicting cloud cover.

Tomorrow's Forecasting Tools

New lidar systems now map cloud phase content in real-time. Combined with AI, they predict energy ramps

20 minutes ahead - enough time for grid adjustments. Because let's face it - in our renewable-powered future,

understanding atmospheric cocktails becomes as crucial as monitoring sunshine hours.

Web: https://solarsolutions4everyone.co.za

Page 2/2


