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Our Planet's Burning Problem

With global temperatures rising 1.1?C above pre-industrial levels and solar radiation intensity increasing by
0.5% per decade, Earth faces unprecedented thermal stress. Traditional climate solutions move too slowly -
but what if we could literally deflect the sun's heat? Enter solar radiation management (SRM), the
controversial yet increasingly studied planetary-scale intervention.

Decoding Solar Radiation Management

SRM refersto deliberate large-scale methods that reflect sunlight back into space to cool Earth. Unlike carbon
removal (which tackles root causes), SRM works like a global thermostat by targeting solar energy reflection.
The most researched techniques include:

Stratospheric aerosol injection (releasing reflective particles)
Marine cloud brightening (enhancing cloud reflectivity)
Space-based reflectors (orbiting mirrors)

A Real-World Test Case: China's Sky Cooling Project

In 2023, Chinese researchers demonstrated solar radiation modification by deploying calcium carbonate
particles at 20,000 feet altitude. Initial data showed a 0.5?C regiona temperature drop - equivalent to
offsetting 10 years of warming locally. While experimental, this showcases SRM's immediate thermal impact
potential.

Why the Growing Urgency?

As Arctic permafrost releases 380 billion tons of methane (86x more potent than CO?), conventional
decarbonization can't act fast enough. SRM could buy critical time: Models suggest a $2-10 billion/year solar
geoengineering program might offset 1-22C warming by 2040. But here's the catch - it does nothing for ocean
acidification or ecosystem recovery.

"SRM isn't asolution, it's a stopgap. Think of it as planetary first aid while we perform climate surgery.” - Dr.
Lina Weber, IPCC Lead Author

The Global Debate: Savior or Pandora's Box?

In July 2024, India paused its monsoon-modification SRM trials after unexpected rainfall shifts. This incident
crystallizes SRM's core dilemma: Could localized cooling trigger dangerous weather pattern changes
elsewhere? The technology's low cost ($10/ton of CO? equivalent impact vs $200+ for direct air capture)
makes it politically tempting, yet scientifically perilous.
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Three Critical Questions Unresolved:

Who governs deployment? (A single nation could alter shared climates)
How to prevent "termination shock" if systemsfail?
Could reduced sunlight harm agriculture and solar power generation?

Future Pathways: Innovation Meets Caution

Next-gen SRM approaches aim for precision. MIT's 2025 "Smart Shield" proposal uses Al-guided reflective
drones that adapt in real-time. Early simulations show 70% fewer regional climate disruptions compared to
blanket approaches. Still, even optimists agree: SRM must remain secondary to emissions cuts, not a
replacement.

Q&A: Your Top Solar Radiation Management Queries
1. Is SRM currently being used anywhere?

Only in small-scale research projects. No national deployment exists today .

2. Can SRM complement renewable energy growth?
Potentially yes, but reduced sunlight might lower solar panel efficiency by 5-15% in treated areas.

3. What's the safest SRM method being explored?
Cirrus cloud thinning shows promise with minimal ecosystem impact, still in simulation phase.
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