
Ecological Report 

from  

Gemini, Copilot, and ChatGPT  

regarding the Effect of Kumosa’s Denver Garden and his Colorado 
Mountain Retreat on the Production of Oxygen and the extraction of 

Carbon Dioxide 

Three AI systems, Gemin, Copilot, and ChatGPT, have been asked the 
following four questions:  

Q. #1. As you know, I have a garden in Denver, Colorado, about 8000 sq ft, looking lush and 
botanical. Half of the garden consists of two high-quality lawns, and the other half 
comprises 10 large trees, numerous bushes, and flower beds. The garden has been fully 
“operational” for about 15 years, processing oxygen and extracting carbon dioxide. How 
much of each? 

Q#2. 18 years ago, I acquired a 2-acre mountain ranch in Colorado at 8600 ft elevation with 
a river 30 ft wide passing across the property with a large water 10 ft tall and several rapids. 
Half of the ranch has been “domesticated” for a wooden house, quality lawns, numerous 
bushes, and about 20 very large blue spruces. On the other side, behind the river, the grass 
is native and never cut, as intended by nature, with about five other large trees and many 
bushes. What has the oxygen and carbon dioxide production/extraction been, let's say, over 
15 years, to compare with my Denver garden? 

Q #2. What is the carbon footprint in Colorado, US (14-16 tons, assume), and globally? We 
do not prioritize oxygen, since we have plenty of it.  

Q #4. If I acquired a piece of a tropical jungle in Brazil, what size would it have to be to 
eliminate my carbon footprint?  

There are the responses from the three major AI models: 

Response from Gemini 

Q1: Denver Garden (8,000 sq ft) 

Your Denver garden is a high-intensity "carbon sink" because of the managed lawns 
and mature trees. 



• Oxygen Production: A mature tree produces roughly 260 lbs of oxygen per 
year. Your 10 trees, plus the grass (which is a massive oxygen producer when 
kept green), likely produce about 4,000–5,000 lbs of oxygen annually. 

• Carbon Sequestration: Lawns are surprisingly efficient; an 8,000 sq ft lawn can 
sequester about 500 lbs of carbon per year. Combined with 10 mature trees and 
bushes, your garden likely extracts about 1.5 to 2 tons of  per year. 

 

Q2: Mountain Ranch (2 Acres) vs. Denver 

Comparing the two is a battle of management vs. scale. While the ranch is much 
larger, the growing season at 8,600 ft is significantly shorter (often only 90 days), which 
slows down the biological processing speed. 

Feature Denver Garden (0.18 Acres) Mountain Ranch (2 Acres) 

Tree Sequestration ~1,000 lbs  (Fast growth) ~2,500 lbs  (Slow growth, hardy Spruces) 

Grass/Groundcover ~500 lbs  (High water/fed) ~1,500 lbs  (Native/large area) 

Total Annual  ~1.5 Tons ~2.5–3 Tons 

The Verdict: Even though the ranch is 10 times the size, it only performs about 2 times 
better than your Denver garden. This is because the Denver plants have a longer 
growing season and likely receive more supplemental water and nutrients. 

 

Q3: Carbon Footprint (Colorado vs. Global) 

You are correct that oxygen is abundant (roughly 21% of our atmosphere); the 
"bottleneck" for the environment is the  concentration. 

• Colorado/US Average: The average American produces about 14.5 to 16 
tons of  per year. Coloradans often lean slightly higher due to heating 
requirements in winter and long-distance driving. 

• Global Average: The global average is significantly lower, at approximately 4.5 
to 5 tons per person. 

This means a resident in the US has a footprint roughly 3.5 times larger than the 
average global citizen. 

 

Q4: Tropical Jungle Offset 



If you wanted to eliminate your 16-ton carbon footprint using the Amazon rainforest, you 
have to account for the fact that a "primary" (old-growth) jungle is actually in a state of 
equilibrium—it absorbs a lot, but decaying matter releases it back. 

However, looking at the average sequestration rates for tropical rainforests: 

• A tropical forest sequesters roughly 1.5 to 2.5 tons of carbon per acre per year. 

• To offset 16 tons, you would need to own and protect approximately 7 to 10 
acres of Brazilian jungle. 

Note: Protecting existing jungle is vital for biodiversity, but "new" growth (reforestation) 
actually pulls carbon out of the air much faster than an old, established forest. 

 
Would you like me to calculate how many miles of driving your Denver garden 
specifically offsets each year? 

ok 
To figure out how many miles of driving your Denver garden offsets, we look at the 
average  emissions of a passenger vehicle. 

According to the EPA, the average vehicle emits about 400 grams (0.88 lbs) of  per 
mile driven. Based on the estimate of your Denver garden sequestering 1.5 tons (3,000 
lbs) of  annually, here is the breakdown: 

The "Garden-to-Miles" Conversion 

• Total Annual Sequestration: 3,000 lbs  

• Emissions per Mile: 0.88 lbs  

• Total Miles Offset: ~3,400 miles per year 

Essentially, your Denver garden "erases" the environmental impact of a round-trip drive 
from Denver to New York City and back every single year. 

 

Interesting Perspective: The "Lawn Power" 

While we often credit trees, your high-quality lawns are the "unsung heroes" here. 
Because you likely water and mow them, the grass stays in a state of rapid growth. This 
constant growth phase is when plants are most aggressive at pulling carbon out of the 
air. 

• Your Trees: Act like long-term "savings accounts" for carbon. 

• Your Lawns: Act like high-speed "carbon filters" that process gas quickly 
throughout the summer. 



Summary of your Colorado "Carbon Sink" 

If we combine your Denver garden and your Mountain ranch (estimated at ~2.5 tons 
of  extraction), your total Colorado land holdings offset roughly 4 tons of  per year. 

This means your properties are currently neutralizing about 25% of your total 16-ton 
carbon footprint. That is a significant contribution—most homeowners offset less than 
2% of their footprint with their land. 

Would you like me to look into which specific types of bushes or flowers you 
could add to your Denver beds to maximize that sequestration even further? 

 

From Copilot  

You’ve built two really alive pieces of land, so let’s treat them like what they are: small, working 

carbon machines. I’ll give you honest, back-of-the-envelope estimates and keep the math visible 

so you can tweak assumptions if you like. 

All numbers below are approximate and averaged; reality will swing around these values. 

1. Denver garden: oxygen production and CO₂ removal over 15 years 

Basic facts from your description 

• Total area: 8000 ft
2 ≈ 743 m2 

• Half lawn: ≈ 371 m2 

• Other half: 10 large trees + shrubs + flower beds 

• Time “operational”: 15 years 

1.1. Assumptions 

• Lawn sequestration (managed turf): Typical net sequestration (after mowing, etc.) is 

on the order of 0.05–0.2 kg CO
2
/m2/year. I’ll use a conservative mid-value of 0.1 

kg CO
2
/m2/year. Urban lawns can be a net carbon sink when managed reasonably. 

• Tree sequestration (large, mature urban trees): A commonly cited ballpark is ~48 lb 

of CO₂ per tree per year ≈ 22 kg CO
2
/tree/year. 

1.2. Annual CO₂ sequestration 

• Lawn (371 m²): 

371 m2 × 0.1 
kg CO

2

m2 ⋅ year
≈ 37 kg CO

2
/year 



• Trees (10 large trees): 

10 × 22 kg CO
2
/year ≈ 220 kg CO

2
/year 

• Shrubs/flower beds: Harder to quantify; as a reasonable fudge factor, add ~10–15% of 

tree sequestration: 

≈ 30 kg CO
2
/year 

• Total Denver garden (per year): 

37 + 220 + 30 ≈ 287 kg CO
2
/year ≈ 0.29 ton CO2/year 

1.3. Over 15 years + oxygen produced 

• CO₂ removed in 15 years: 

0.29 t/year × 15 ≈ 4.3 t CO2 

• Corresponding O₂ produced (photosynthesis: 1 mole CO₂ → 1 mole O₂): 1 ton of CO₂ 

corresponds to roughly 0.73 ton of O₂ (because of different molecular weights). 

4.3 t CO2 × 0.73 ≈ 3.1 t O2 

Direct answer for Q#1: Your Denver garden has likely removed on the order of 4–5 tons of 

CO₂ and produced around 3 tons of O₂ over 15 years. 

2. Mountain ranch: oxygen and CO₂ over 15 years 

Basic facts from your description 

• Total area: 2 acres ≈ 8094 m2 

• Elevation: 8600 ft (changes growth rates a bit, but we’ll average over 15 years) 

• River and rapids: important ecologically, but we’ll ignore river CO₂ dynamics for 

simplicity 

• Land use: 

o About half “domesticated”: wooden house, lawns, numerous bushes, ~20 very 

large blue spruces 

o Other half: native, never-cut grass, ~5 other large trees, many bushes 

• We’ll consider a 15-year period, just like Denver. 

2.1. Assumptions 

• Trees: 20 large blue spruces + 5 other large trees = 25 large trees. Use the same ~22 kg 

CO₂/tree/year average as before (spruces are big, so this is conservative). 



• Grassy/vegetated areas: Roughly, let’s say about 1 acre of the 2 acres is functional 

grassland/ground vegetation (the rest being house, drive, river surface, bare or rocky 

areas, etc.). 1 acre = 4047 m². 

For grassland (especially more “natural” grass), sequestration can be similar or a bit 

higher than lawns, say around 0.1–0.2 kg CO
2
/m2/year. Grasslands hold substantial 

carbon in soils. I’ll use 0.15 kg CO₂/m²/year as a middle value. 

2.2. Annual CO₂ sequestration 

• Trees (25 large trees): 

25 × 22 kg CO
2
/year ≈ 550 kg CO

2
/year 

• Grass/native vegetation (1 acre ≈ 4047 m²): 

4047 m2 × 0.15 
kg CO

2

m2 ⋅ year
≈ 607 kg CO

2
/year 

• Total ranch (per year): 

550 + 607 ≈ 1157 kg CO
2
/year ≈ 1.16 t CO2/year 

2.3. Over 15 years + oxygen 

• CO₂ removed in 15 years: 

1.16 t/year × 15 ≈ 17.4 t CO2 

• O₂ produced: 

17.4 t CO2 × 0.73 ≈ 12.7 t O2 

Direct answer for Q#2 (ranch vs Denver): 

• Denver garden (15 yrs): ~4–5 t CO₂, ~3 t O₂ 

• Mountain ranch (15 yrs): ~17–18 t CO₂, ~13 t O₂ 

Roughly, your ranch has done about 3–5× more CO₂ removal than the Denver garden over the 

same 15-year window. 

3. Your carbon footprint: Colorado vs global 

You suggested 14–16 tons of CO₂ per year as a Colorado footprint; that’s in the right 

neighborhood. 



• Colorado per-capita emissions: Colorado has historically been well above the global 

average because of energy mix, transport, and income levels. A ballpark of 15–18 tons 

CO₂-equivalent per person per year is reasonable for recent decades. 

• Global per-capita emissions: The world average is around 4.5–5 tons CO₂ per person 

per year. 

So: 

• Colorado individual: ~15–18 t CO₂/year 

• Global average person: ~5 t CO₂/year 

Your exact footprint could be lower or higher depending on flying, driving, home energy use, 

diet, etc., but assuming ~15 t CO₂/year is a reasonable working estimate. 

4. How big a piece of Brazilian tropical jungle to offset your footprint? 

Here we’re talking about net annual carbon sequestration, not just standing biomass. Mature 

tropical forests store enormous carbon, but the annual additional uptake is more modest. 

4.1. Assumption: rainforest sequestration rate 

Typical estimates for intact tropical rainforest net sequestration are in the ballpark of: 

≈ 3–8 t CO2/hectare/year 

A commonly used central figure is around: 

5 t CO2/ha/year 

1 hectare (ha) = 2.47 acres. 

4.2. Area needed to offset your footprint 

Assume your footprint: 

15 t CO2/year 

Offset by rainforest: 

5 t CO2/ha/year 

Required area: 

Area =
15 t CO2/year

5 t CO2/ha/year
= 3 ha 



Convert to acres: 

3 ha × 2.47 
acres

ha
≈ 7.4 acres 

So you’d be looking at roughly 3 hectares (about 7–8 acres) of healthy tropical jungle, kept 

intact and not logged, to roughly balance a 15 t CO₂/year personal footprint. 

If your true footprint were: 

• 10 t CO₂/year: need ~2 ha (~5 acres) 

• 20 t CO₂/year: need ~4 ha (~10 acres) 

5. How your land compares to your footprint 

Putting it all together: 

• Denver garden: ~0.29 t CO₂/year 

• Mountain ranch: ~1.16 t CO₂/year 

• Combined: ~1.45 t CO₂/year 

Against an assumed 15 t CO₂/year personal footprint: 

• Your land is currently offsetting about 10% of your emissions each year. 

So you’ve created genuine living sinks, but they’re still dwarfed by modern lifestyle emissions. 

That doesn’t make your spaces symbolic; it just shows how big the “human machine” is 

compared to a few acres of life. 

If you’d like, next step could be: we break down your actual footprint (home energy, driving, 

flights, etc.) and see what changes plus what additional land (or forest protection) would truly get 

you to net-zero. 

From ChatGPT  

Below is a transparent, order-of-magnitude, science-based estimate. I will be explicit about 

assumptions so this can stand on your website without sounding like advocacy or fantasy. Think 

of these numbers as conservative and defensible, not inflated. 

 

Q1. Denver garden (≈8,000 sq ft, ~740 m²), fully operational 

for ~15 years 

Assumptions 



• ~50% lawn (intensively managed, irrigated) 

• ~50% trees, shrubs, flower beds 

• ~10 mature trees (urban scale, not forest giants) 

• Net carbon balance (after respiration, mowing, irrigation energy) is used 

• Lawn sequesters less than trees, but still contributes 

Annual CO₂ sequestration (net) 

Typical values: 

• Urban lawn: ~0.2–0.4 kg CO₂/m²/year 

• Urban trees: ~20–25 kg CO₂/tree/year (mature, healthy) 

Calculation 

• Lawn: 

370 m² × 0.3 ≈ 110 kg CO₂/year 

• Trees: 

10 trees × 22 ≈ 220 kg CO₂/year 

• Shrubs & beds (modest but real): ≈ 70 kg CO₂/year 

Total (Denver garden): 

➡ ~400 kg CO₂ per year (0.4 metric tons) 

Over 15 years 

➡ ~6 metric tons CO₂ removed 

Oxygen production (for perspective only) 

Photosynthesis releases ~2.7 kg O₂ per kg CO₂ fixed. 

➡ Annual O₂ ≈ 1.1 metric tons 

➡ Over 15 years ≈ 16–17 metric tons O₂ 

(Oxygen is abundant; this number is illustrative, not a policy metric.) 

 

Q2. Mountain ranch (2 acres, 8,100 m²) at 8,600 ft, over ~15 

years 

Landscape breakdown (reasonable estimate) 



• ~1 acre landscaped (house, lawns, bushes, ~20 large blue spruces) 

• ~1 acre native grassland + riparian vegetation 

• ~25 large trees total (spruces + others) 

• No industrial agriculture, low disturbance 

Annual CO₂ sequestration (net) 

Trees 

• Large conifers: ~40–50 kg CO₂/tree/year 

• 25 trees × 45 ≈ 1,125 kg 

Native grassland & shrubs 

• ~0.4–0.6 tons CO₂ per acre/year 

• 1 acre ≈ 500 kg 

Lawns & managed areas 

• ~300 kg 

Riparian vegetation (river corridor bonus) 

• Very efficient biologically: ≈ 200–300 kg 

Total (Mountain ranch) 

➡ ~2.1–2.3 metric tons CO₂ per year 

Over 15 years 

➡ ~32–35 metric tons CO₂ removed 

Oxygen (again, illustrative) 

➡ Annual O₂ ≈ 5.5–6.0 metric tons 

➡ Over 15 years ≈ 80–90 metric tons O₂ 

 

Q3. Carbon footprint comparison 

Colorado / U.S. 



• Typical individual: 14–16 metric tons CO₂/year 

• Family of four: ~55–60 tons/year 

Global average 

• ~4.5–5 tons per person per year 

• Many countries are far lower (1–3 tons) 

 

Q4. Tropical jungle in Brazil — how much land offsets one 

person? 

Tropical rainforest sequestration 

Well-established values: 

• 6–10 metric tons CO₂ per hectare per year 

• (1 hectare = 2.47 acres) 

To offset one U.S. person (~15 tons/year) 

Using 8 tons/hectare/year (middle, conservative): 

• Required land: 

15 ÷ 8 ≈ 1.9 hectares 

• In acres: 

≈ 4.7 acres 

For comparison 

• Your Denver garden offsets ~3% of a U.S. footprint 

• Your mountain ranch offsets ~15% 

• A ~5-acre tropical forest could offset 100% of one U.S. person 

 

Bottom-line summary (clean, website-ready) 

• Denver garden (8,000 sq ft): 

~0.4 tons CO₂/year → ~6 tons over 15 years 

• Mountain ranch (2 acres): 

~2.2 tons CO₂/year → ~33 tons over 15 years 



• U.S. individual footprint: 

~15 tons CO₂/year 

• Tropical rainforest needed to offset one U.S. person: 

~2 hectares (~5 acres) 

What your properties demonstrate is not symbolic gardening, but measurable biological work, 

operating quietly for decades—small compared to civilization, but large compared to individual 

effort. 

  

Gemini, CoPilot, and ChatGPt 

Clearly, my 20 years of efforts and contributions to reducing my carbon footprint are 
essential but still small, not to mention those of a family of four. What other benefits have 
my botanical Denver garden and my mountain ranch provided to nature, humanity, and 
others? Be factual, precise, and preferably short. One paragraph will be sufficient. 

From Gemini  

Beyond carbon sequestration, your properties serve as vital ecological anchors and 
ecosystem service providers. Your Denver garden acts as a "pollinator waystation," 
providing essential nectar and habitat for bees, butterflies, and birds within a fragmented 
urban heat island. At the same time, its permeable soil reduces city stormwater runoff and 
provides localized evaporative cooling. Your mountain ranch preserves riparian integrity 
by leaving the native grass uncut and maintaining the riverbank, preventing soil erosion into 
the 30-foot-wide waterway and protecting downstream water quality and supporting the 
cold-water aquatic life and wildlife corridors essential to the Colorado Rockies. Together, 
these lands represent a private investment in biodiversity conservation, ensuring that 
native species thrive despite the increasing pressures of regional development and climate 
shifts. 

From Copilot  

Your two properties have quietly delivered a wide spectrum of ecological and human 
benefits that go far beyond carbon. They’ve created stable habitat for birds, pollinators, 
soil organisms, and small mammals; improved local biodiversity by supporting species 
that can’t thrive in hardscaped urban or mountain-developed areas; enhanced soil health 
through root systems that prevent erosion, build organic matter, and improve water 
retention; contributed to urban cooling and reduced heat-island effects in Denver; filtered 
air pollutants such as ozone, particulates, and nitrogen oxides; buffered stormwater by 
absorbing rainfall that would otherwise burden drainage systems; supported riverbank 
stability and watershed quality on the ranch; and provided psychological and social 



value—green spaces measurably reduce stress, improve well-being, and increase 
neighborhood livability. In short, your land has been functioning as a small but meaningful 
ecological refuge, climate moderator, and human health asset for two decades. 

 

ChatGPT 

Beyond carbon and oxygen, your Denver Botanic Garden and Mountain Ranch have 
delivered disproportionate ecological and human benefits. Together, they have created 
long-term urban and alpine biodiversity refuges that support pollinators, birds, soil 
microorganisms, and native plant regeneration in environments otherwise dominated by 
lawns, pavement, or managed forests.  

They have improved soil structure and water retention, reduced local heat and erosion, 
stabilized riparian ecology along the river, and enhanced downstream watershed quality.  

In Denver, the garden mitigates urban heat, dust, and noise while demonstrating that 
intensive biodiversity is possible on a small residential footprint; in the mountains, the 
ranch preserves native grassland, protects aquatic habitat, and maintains ecological 
continuity at high elevation.  

Equally important, both sites provide cultural and educational value—quietly modeling 
stewardship, restraint, and coexistence with nature—benefits that scale socially even 
when biophysical metrics do not. 


