
Those increasing CO2 levels are closely connected to two human activities: 
burning fossil fuels and deforestation.

most Deforestation occurs in poor countries in the tropics...

In 2010, humans burned about 44,000 gallons of petroleum EVERY SECOND...

...and about 3.8 million cubic feet of natural gas EVERY SECOND.

Add in CO2 from deforestation and all that burning produces 
about 35 billion tons of extra CO2 per year.

...while fossil fuel consumption occurs EVERYWHERE.

fellow with a chainsaw cutting down trees and saying

maybe earth at night... astronaut says:

and sometimes 
both at the 
same time!

check out the 
earth at night...

...everybody’s 
watching 

television...

alt: american 
idol...

alt: reality tv.

alt: game of 
thrones

the world cup

the eurovision 
contest.

ideas?

we already cut down lots 
of forests in europe and 

north america...

...let’s cut these 
down too!

we’ll learn more 
about this in 
chapter 15.

note, i added “extra” ok????

alt, maybe we should carry the “x per tons 
second idea into this box and then end with 

“that’s 35 billion tons per year”

compare this x Olympic-
sized swimming pools

Maybe joke that “We 
don’t have a useful 
comparison here; 

natural gas is hard to 
get a handle on!”

i think i’d prefer doing 
that in swimming pool 

increments too.

maybe a side mention of 
“at 1 atmosphere and at 

whatever temperature?”

or maybe we do the 
whole page in weight? 

pie chart here showing the relative 
contributions of petroleum, natural gas, 

coal, and deforestation

gimme some numbers I’ll work it up.

yoram, i like this, and think the numbers add something 
here, but i’m going to keep pushing to get more of the 
“why” stuff into our story... i’m currently thinking we 

can fit it into the business as usual discussion somehow.

this is “what” stuff. does that distinction make sense?
 if not, i’d like to chat about it some more.

i’m wondering if maybe we should make this point here: 

“it increases co2 because it means fewer plants to absorb co2”

let’s try to express the numbers in the simplest single 

care to do the co2 in terms of hot air 
balloons?

you burn it it rises, we might have to 
do some wonky aside about atmospheric 

pressure and temperature.
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yorambauman
Sticky Note
Yes I see your point, and I'm wondering if we can re-envision this page to take advantage of the graphical format. How about something like this:N: The scale of CO2 EMISSIONS FROM HUMAN ACTIVITY---about 35 BILLION TONS of extra CO2 per year---is simply INCREDIBLE.

[ALT: Maybe put the 35b into an N box at the bottom of the page.]Then have a pie chart with (clockwise from upper left):Coal: 36%Natural gas: 16%Other: 5%Deforestation: 12%Petroleum (gasoline, diesel, jet fuel): 31%(see data below)And then near the coal wedge have images of power plants and text along the lines of "In 2010 we burned 234 tons of coal EACH SECOND, enough to fill X rail cars."And then near the natural gas wedge have power plants and industry and home heating images.And then near the "Other" wedge have cement trucks and gas flaring.And then near the deforestation wedge maybe have some image there.And then near the petroleum wedge have images of planes, trains, trucks, and automobiles, with text saying something like "And in 2010 we burned about 44,000 gallons of petroleum EVERY SECOND, enough to fill a neighborhood swimming pool."(I don't think we'll have space or content to include little blurbs about the other components, so I think that works fine, yes?)Data details: Coal: 3625 MMTCNatural gas: 1568 MMTCPetroleum (gasoline, diesel, jet fuel): 3065 MMTCOther: 479 MMTCTotal of these: 8738 (from CDIAC)Deforestation: Say 1300MMTC (from AR5)Grand total: 10,000

yorambauman
Sticky Note
We can't really do an astronaut here because we want to show the whole earth, not just part of it. (And we want the whole earth to be "at night" :)

Or we can try for something else on this spread. If you don't think my suggestion on the next page has enough "why" content, then maybe we can add that here? I'm open to whatever you think is best for this page. 

yorambauman
Sticky Note
Okay with me, but now we've got 3 ideas vying for attention:1) Why deforestation increases CO2.2) Historic cutting of forests in N America and Europe3) "More in Ch15". I'm not sure we can include all 3 of these in one frame, but as noted below I'm open to your suggestions. Feel free to delete this frame and the next and put in something better, and if you want me to think about "why" content then I'm happy to work on it too...Maybe something like:D1: Like the North Americans and Europeans of previous centuries…D2: …inhabitants of the tropics are CLEARING FORESTS to make room for homes, farms, and highways. D3 (as-is) : We'll learn more about this in Ch 15.



Those increasing CO2 levels are closely connected to two human activities: 
burning fossil fuels and deforestation.

most Deforestation occurs in  
poor countries in the tropics...

 The scale of CO2 EMISSIONS FROM HUMAN ACTIVITY
 is simply INCREDIBLE...

...totalling about 35 BILLION TONS per year.

...while fossil fuel consumption occurs EVERYWHERE.

fellow with a chainsaw cutting down trees and saying

maybe earth at night... astronaut says:

this is fine. it doesn’t have to literally 
show the whole earth to get the point 

across.

and sometimes 
both at the 
same time!

check out the 
earth at night...

...everybody’s 
watching 

television...

alt: american 
idol...

alt: reality tv.

alt: game of 
thrones

the world cup

the eurovision 
contest.

ideas?

We’ll learn more about 
this in Ch 15.

Like the North 
Americans and 

Europeans of previous 
centuries... ...inhabitants of the 

tropics are CLEARING 
FORESTS to make room 
for homes, farms, 
and highways.

Deforestation: 12%

Coal: 36%

Natural gas: 
16%

Other: 
5%

Petroleum 
(gasoline, 
diesel, jet 
fuel): 31%

near the coal wedge have images 
of power plants and text along 
the lines of “In 2010 we burned 
234 tons of coal EACH SECOND, 

enough to fill X rail cars.”

near the natural 
gas wedge have 
power plants 

and industry and 
home heating 

images.

near the “Other” 
wedge have cement 

trucks and gas 
flaring.near the 

deforestation wedge 
maybe have chainsaw 

guy
some gag in other 

section here?

like, kids burning 
things?

near the petroleum wedge have 
images of planes, trains, trucks, 
and automobiles, with text saying 

something like “And in 2010 we burned 
about 44,000 gallons of petroleum 

EVERY SECOND, enough to fill a 
neighborhood swimming pool.”
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yorambauman
Sticky Note
I think edit to "just about EVERYWHERE". (There really isn't much in Africa, for example.) 

yorambauman
Sticky Note
Okay.

yorambauman
Sticky Note
I'm not all that keen on any of these. Maybe we should nix this and just have more space for the earth at night image? 

yorambauman
Sticky Note
So I think this can work! But… some thoughts:

1) Up top here we say that the scale is incredible, but we really don't give readers any immediate way to see that. (A giant pie chart, of course, is still just a pie chart :) So maybe it makes sense to move the 35b line up here: 

The scale of CO2 emissions from human activity---about 35b tons per year---is simply incredible.

(Or maybe you have a better idea? Or we could leave as-is, but I'm hesitant about that.)

2) Do you like this idea in terms of playing around with the "why" images and the pie chart pieces? I could imagine the pie chart itself being big or small, etc… hopefully that gives you lots of play with, so holler if you need anything from me.

3) Maybe change "neighborhood swimming pool" to "good-sized swimming pool"? Or maybe change to

enough to fill an OLYMPIC SWIMMING POOL four times every minute.

I dunno… I like the imagery though. 

An ALT is to put this in minutes instead of seconds, i.e.,

we burned about 2.6 million gallons of petroleum every second, enough to fill four OLYMPIC SWIMMING POOLS.

[But… I kind of like the per-second :)]

4) For coal, I'm not sure rail cars are the right analogy, in part because there are non-standard sizes and readers probably don't really know how big they are, so… how about dump trucks? A typical dump truck carries about 24 tons, so that's 

enough to fill about 10 dump trucks. 

5) As if all that wasn't enough (and feel free to ignore this for now) I'd be happier if we could find a way to talk about emptying swimming polls and dump trucks rather than filling them, e.g., 

…234 tons of coal (about 10 dump trucks worth) each second.

…44,000 gallons of petroleum (about the volume of a neighborhood swimming pool) each second. 

6) Just to reiterate that I like where this is going and that you should feel free to ignore my nitpicks and play around with it :)

yorambauman
Sticky Note
I think change "in the tropics" to "near the equator" because that will make more sense to readers, yes? 



Those increasing CO2 levels are closely connected to two human activities: 
burning fossil fuels and deforestation.

most Deforestation occurs in  
poor countries near the equator...

...while fossil fuel consumption occurs just about EVERYWHERE.

fellow with a chainsaw cutting down trees and saying

maybe earth at night... astronaut says:

this is fine. it doesn’t have to literally 
show the whole earth to get the point 

across.

and sometimes 
both at the 
same time!

check out the 
earth at 
night...

i will be drawing 
little people watching 

televisions or 
something!

We’ll learn more about 
this in Ch 15.

Like the North Americans 
and Europeans before us...

...we’re CLEARING 
FORESTS to make room 
for homes, farms, 
and highways.

...and 234 tons 
of coal...

chainsaw guy

planes, trains, trucks, 
and automobiles

i’m imagining these 
zoomed in wedges 
as having dense 

illustrations in them, so 
you get a visual sense 

of the scale

 The scale of CO2 EMISSIONS FROM HUMAN ACTIVITY,
35 BILLION TONS per year in 2010,

 is astonishing.

each second we burnt 
44,000 gallons of 

petroleum...
power plants

...10 dump trucks’ 
worth.

and added billions 
more tons by 

cutting down 
forests...

...burning 
natural gas...

some tiny gag here.

...and doing 
other stuff.

...a swimming 
pool’s worth...

i think i’d like to add another panel down here that gives a glimpse at how many different things we get 
from those emissions. I’m not sure this works, but hopefully there’s a gentle way to pull it off.

shaving...
travelling...

farming...

googling... buying...

in fact, we contribute to this total whenever we do just about anything.
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yorambauman
Sticky Note
Okay with me, but note that we need to change to something like 

Most of us contribute &c

(There are folks on solar panels or hydro, etc.)

yorambauman
Sticky Note
Maybe shorten to something like

All together, HUMAN ACTIVITY generated an astonishing 35 BILLION TONS of CO2 in 2010. 

(Or maybe nix the "in 2010" and just say "generates" instead of "generated"?)

yorambauman
Sticky Note
1) I think this giant pie chart thing is an interesting idea… but I'm not convinced it works. Maybe too avant-garde? Or… maybe there's another way to make it look more like a pie chart and less like a spider web or ?? 

2) We need to emphasize "each second" (bolding and/or repeating it) and/or maybe saying something like "And there are 35 million seconds in a year!" Something to emphasize it because right now it's easy to skip over...



Those increasing CO2 levels are closely connected to two human activities: 
burning fossil fuels and deforestation.

most Deforestation occurs in  
poor countries near the equator...

...while fossil fuel consumption occurs just about EVERYWHERE.

fellow with a chainsaw cutting down trees and saying

maybe earth at night... astronaut says:

this is fine. it doesn’t have to literally 
show the whole earth to get the point 

across.

and sometimes 
both at the 
same time!

check out the 
earth at 
night...

i will be drawing 
little people watching 

televisions or 
something!

We’ll learn more about 
this in Ch 15.

Like the North Americans 
and Europeans before us...

...we’re CLEARING 
FORESTS to make room 
for homes, farms, 
and highways.

...and 234 tons 
of coal...

chainsaw guy

planes, trains, trucks, 
and automobiles

to make the Per second  point really sing, do 
we need to get some per second data down 

here in these other categories?

eg. how many forests did we cut down per 
second?

all together, HUMAN ACTIVITY generates an astonishing
35 BILLION TONS of co2 per year.

each second we burnt 
44,000 gallons of 

petroleum...
power plants

...10 dump trucks’ 
worth.

and added billions 
more tons by 

cutting down 
forests...

...burning 
natural gas...

some tiny gag here.

...and doing 
other stuff.

...a swimming 
pool’s worth...

shaving...

travelling...
farming...

googling...

buying...

in fact, most of us contribute to this total whenever we do just about anything.

and translate this (below) 
data into another and 

perhaps combine the natural 
gas and other categories 

into one, for simplicity sake?

Natural gas: 1568 MMTC
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yorambauman
Sticky Note
Okay, so this is a somewhat radical rewrite, but here's my suggestion:

1) Nix this frame and the next one; they're complicated and distracting and ultimately don't add much to the story.  And I think the top frame on this page is funny and deserves a bit more space.

2) Move the "In fact, most of us contribute" frame from the bottom of the next page to this page. This page, then will just have those two frames:

N Those increasing CO2 levels… burning fossil fuels and deforestation.

N: Most of us contribute to that increase whenever &c.

3) On the next page, make the edits suggested there, but also add in little pie charts for the historical period, i.e., let's show those pies growing over time. (We can have those growing pie charts taking up the space currently used by the "In fact" frame.) 



yorambauman
Sticky Note
Change to 

The quantity of CO2 produced by HUMAN ACTIVITY is simply INCREDIBLE.



yorambauman
Sticky Note
Maybe in the center of this circle put

2010: 35 billion tons CO2



yorambauman
Sticky Note
Down here let's put some other years. It depends on how much space we have (read through this whole thing before starting), but let's see if we can start with 1890:1890: Make a circle of radius 1. (Whatever 1 is; the units below will be proportional.) Label it:1890: 4 billion tons CO2Split the circle into 1% petroleum, 34% coal, 65% land use. (Can nix petroleum if desired.)Next: 1920: Make a circle of radius 1.3. Label it:1920: 6 billion tons CO2Split the circle into 5% petroleum, 53% coal, 41% land use, and 1% natural gas and cement. (Can nix natural gas if desired.)Next: 1950: Make a circle of radius 1.6. Label it:1950: 10 billion tons CO2Split the circle into 16% petroleum, 40% coal, 39% land use, and 5% natural gas and cement. Next: 1980: Make a circle of radius 2.6. Label it:1980: 24 billion tons CO2Split the circle into 36% petroleum, 29% coal, 20% land use, and 14% natural gas and cement. Next: 2010: (This is the big pie chart up above.)  Make a circle of radius 3.1. Label it:2010: 35 billion tons CO2Split the circle into 32% petroleum, 38% coal, 9% land use, and 21% natural gas and cement. (PS. I don't think the proportions on the current pie chart match this…)PS. If it's easier to have 2010 be radius 1 then the other ones are as follow: 1980 has radius 0.83, 1950 is 0.53, 1920 is 0.41, 1890 is 0.32. 

yorambauman
Sticky Note
If it's important to combine these then that's fine. "Other" includes (1) gas flaring, which is natural gas, and (2) cement. So we could combine them to either of these:

Natural gas and cement

Natural gas and other


yorambauman
Sticky Note
Hm… I'd prefer for the examples above to be just that---examples---rather than something that we need to continue for all the other pieces of the pie chart. I suppose it might depend a bit on space availability. We might be able to say something about how much CO2 is in a big redwood tree, for example. Let's play with this again when we see how much space we have. 



temp. radius ruler

Those increasing CO2 levels are closely connected to two human activities: 
burning fossil fuels and deforestation.

fellow with a chainsaw cutting down 
trees and saying

and sometimes 
both at the 
same time!

...and 234 tons 
of coal...

32% petroleum 29% coal

9% land use
14% natural gas and 

cement.

chainsaw guy

“land use?” how about 
“deforestation.”

planes, trains, trucks, 
and automobiles

i think i vote for flopping these. so we end with the big one. see the  next spread for a mockup of that.

the quantity of co2 produced by HUMAN ACTIVITY  
is simply incredible.

each second we burnt 44,000 
gallons of petroleum...

power plants

...added billions 
more tons by 

cutting down 
forests...

...burning 
natural gas...

some tiny gag here.

...and doing 
other stuff.

shaving...

perhaps this is separate panels.

i miss this:

travelling...

farming...googling...

buying...

in fact, most of us contribute to this increase whenever we do 
just about anything.

2010:  
35 BILLION  

TONS of co2

1890 0.321890:  
4 BILLION  

TONS of co2

1920 0.411920:  
6 BILLION  

TONS of co2

1950 0.53
1950:  

10 BILLION  
TONS of co2

1980 0.83

1980:  
24 BILLION  

TONS of co2

We’ll learn more about 
this in Ch 15.

Like the North Americans 
and Europeans before us...

...we’re CLEARING 
FORESTS to make room 
for homes, farms, 
and highways.

and has been increasing dramatically over time.
worsmith “increasing”

i’ll wrestle with the interior %’s 
after we’ve got the big picture 

settled.8 9

yorambauman
Sticky Note
Agreed, let's flop this!

yorambauman
Sticky Note
Option #1 is to put this in Ch 15. Option #2 is shown on the next page / spread. See my comment there. 

yorambauman
Sticky Note
Okay, I think "deforestation" is fine.

yorambauman
Sticky Note
I'm happy to follow your lead on this frame… this frame is to answer the "why" question that you brought up earlier, and I like it. (One comment, though: in addition to "farming" we should include "eating" :)



Those increasing CO2 levels are closely connected to two human activities: 
burning fossil fuels and deforestation.

fellow with a chainsaw cutting down 
trees and saying

and sometimes 
both at the 
same time!

eating.

perhaps this is separate panels.

travelling.

farming.googling.

buying.

in fact, most of us contribute to this increase whenever we do 
just about anything.

perhaps swimming in 
swimming pool filled.

perhaps diving into coal 
or something.

i’m not sure about the pie charts versus graph at this point, so they’re both here. Nice thing about the graph is it looks kind 
of like a cloud of soot. and I’m not sure anyone’s going to read the small details on the pie charts, and they don’t convey 

exponential increase nearly as well as the graph. so I guess I’m leaning towards the graph.

add: and swimming 
pools!

perhaps, to resonate 
with petroleum.

2010:  
35 BILLION  

TONS of 
co2

0ver the last century, the quantity of co2 produced by  
HUMAN ACTIVITY has been growing exponentially...

...and shows NO SIGN OF SLOWING DOWN. 

...and 234 tons 
of coal...

each second we 
burn about 44,000 

gallons of 
petroleum...

1890 0.321890:  
4 BILLION  

TONS of co2

1920 0.411920:  
6 BILLION  

TONS of co2

1950 0.53
1950:  

10 BILLION  
TONS of co2

1980 0.83

1980:  
24 BILLION  

TONS of co2

32% 
petroleum 38% 

coal

9% 
deforestation.

21 % natural 
gas and 
cement.

...and CLEAR 
   more FORESTS... ...to make room for 

homes, farms, and 
highways.

1% petroleum, 34% coal, 
65% deforestation

5% petroleum, 53% coal, 
41% deforestation, and 1% 
natural gas and cement.

16% petroleum, 
40% coal, 39% 

deforestation, and 
5% natural gas 

and cement.

36% petroleum, 29% coal, 20% 
deforestation, and 14% natural gas 

and cement.
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yorambauman
Sticky Note
Agreed that I'm not sure between the pie charts and the graph. Can you put one on this page and add a spread with the other one on the RHS so we can compare? (If it's not too hard, duplicate the LHS page too.) 

yorambauman
Sticky Note
For the mock-up page with the graph, note that we'll need to get data, which may or may not be difficult. (The fossil fuel data is easy the deforestation data is harder unless we can get IPCC to give it to us.) And note that the original data is in C, so we'll need to change it to CO2.Also note that the graph you have here is the fossil fuel component only; we'll want to combine the top two graphs from the PDF I sent you; this one (the top on) is the fossil fuel breakdown, the second one has deforestation and a total for fossil fuels. Finally: I'm curious to see what you'd do with the rest of the space on the page if we include this graph. Want to play with it?

yorambauman
Sticky Note
For the mock-up page with the pie charts, how about making all the pies bigger, maybe 2x each radius?

And BTW I like the idea I mentioned earlier, of including a partial circle at the bottom right with a label of "2040??" The area could be roughly twice that of 2010, meaning a radius that's 1.4x longer. If we do that then we could change the 2nd N to a D and just have a character (maybe inside the pie?) saying this line.

Finally: Just playing around with ideas, but we could have the circumference of the pie charts be O=C=O. No need to do anything with this idea now, just brainstorming :)

yorambauman
Sticky Note
If we can make the pie charts big enough that we push these pieces of text off the page I'd be very happy :)



Those increasing CO2 levels are closely connected to two human activities: 
burning fossil fuels and deforestation.

fellow with a chainsaw cutting down 
trees and saying

and sometimes 
both at the 
same time!

eating.

perhaps this is separate panels.

travelling.

farming.googling.

buying.

in fact, most of us contribute to this increase whenever we do 
just about anything.

transition awk?
needs another clause, like “because burning fossil fuels is so easy and convenient, most of us contribute &etc.”

0ver the last century, the quantity of co2 
produced by HUMAN ACTIVITY has been 

growing exponentially...

...and shows NO SIGN OF SLOWING DOWN. 

...and 234 tons 
of coal...

each second we 
burn about 44,000 

gallons of 
petroleum...

2010:  
35 BILLION  

TONS of 
co2

32% 
petroleum 38% 

coal

9% 
deforestation.

21 % natural 
gas and 
cement.

2040:  
35 BILLION  

TONS of co2

32% petroleum
38% coal

9% 
deforestation.

21 % natural gas and 
cement.

1890 0.321890:  
4 BILLION  

TONS of co2

1% petroleum, 34% coal, 
65% deforestation

1920 0.411920:  
6 BILLION  

TONS of co2

5% petroleum, 53% coal, 
41% deforestation, and 1% 
natural gas and cement.

1950 0.53
1950:  

10 BILLION  
TONS of co2

16% petroleum, 
40% coal, 39% 

deforestation, and 
5% natural gas 

and cement.
1980 0.83

1980:  
24 BILLION  

TONS of co2

36% petroleum, 29% coal, 20% 
deforestation, and 14% natural gas 

and cement.

one challenge with using pie charts is that circles aren’t a great way to 
convey exponential growth (they just don’t look exponentially bigger 

even though they are). :-(

the pie charts show some 
interesting data about 

comparative use, but we 
really haven’t clarified how 
deforestation increases co2, 

which will leave people puzzled.

you mentioned maybe putting this in a d, but it has to fit in 
next to the “each second” comments, which are the most 

potent part of this whole spread iMHO.

mabye we should just cut the (*#$ing pie charts. sorry for 
the explitive. they’re quite difficult to arrange.
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yorambauman
Sticky Note
This "both at the same time" is a good joke and I'm sad to suggest that we kill it, but I vote that we combine the "why" and the material currently on the RHS here by making a bar graph for a selection of  years, i.e., starting at the bottom left of the frame we could have one bar for 1890, one bar for 1920, etc. One advantage here is that we don't need to do _all_ the years, just a selection of them. Another advantage is that maybe we can do something cool with the bars, e.g., maybe the deforestation part could be little trees (or one big tree stump? but that would be weird, because the more deforestation the taller the "tree" would be, and that's backward) and the gasoline part could be little cars and trucks and planes and the coal part could be power plants and the natural gas part could be little "CH4"? The bars could all be the same width (maybe shaped like a smokestack?) and so the height of each bar would be proportional to emissions, i.e., the 2010 bar would be 9 times higher than the 1890 bar. 

yorambauman
Sticky Note
And then we nix all this and instead the rest of this spread is like the rest of pp8-9 of 130423b: LHS: About half is absorbed by plants……and the rest pushes up the Keeling curve.RHS: Here's how the carbon cycle is affected. And then we get right back to the Keeling curve by going from this spread to what is currently p12. 



Those increasing CO2 levels are closely 
connected to two human activities: 

burning fossil fuels and deforestation.
fellow with a chainsaw cutting down 

trees and saying

1910 1960 2010

eating.
travelling.

farming.

googling. buying.

these days most of us contribute to this increase whenever we do 
just about anything.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

cars

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 9.5 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the 
atmosphere, pushing up the Keeling 

curve.

CO2 in the 
atmosphere now 

averages about 400 
PARTS PER MILLION 

(ppm)...

...and is INCREASING by 
about 2 ppm per year.

About half of that extra co2 gets 
absorbed by plants and by other 

carbon sinks such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

0ver the last century, the 
quantity of co2 produced by 
HUMAN ACTIVITY has been 
growing exponentially...

...and shows NO 
SIGN OF SLOWING 

DOWN. 
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yorambauman
Sticky Note
Okay, since we have this content on the previous page we can do away with this D and just end the page with the N. That may free up space on this page. (For example, we could go back to the idea of splitting up the previous line into two bits, one about plants and one about oceans.)

yorambauman
Sticky Note
1) I think we can kill all the Ds on this frame; we can show it so we don't need to say it.2) What's your vision for this frame and the next frame? Is there any way to combine them, e.g., to make the next frame into the Ds on this frame? (I suggest that because most of the text in the next frame can be replaced with visuals of airplanes, factories, farms, etc. Maybe we can bring back the "And sometimes both at the same time" line if its one of a series of vignettes of folks doing things that produce CO2. )

3) What did you think of my ideas for spicing up these bar graphs by including sections for deforestation, coal, petroleum, and natural gas? And… at the very least I think we should include totals here, e.g., 35 billion tons CO2 for 2010. 



Those increasing CO2 levels are closely 
connected to all those human activities...

fellow with a chainsaw cutting down 
trees and saying

and sometimes 
both at the 
same time!

eating.travelling.

farming.
googling.

buying.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

cars

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 9.5 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, 
pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants... ...and by other carbon sinks  

such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

a challenge that arises when we cite 
the numbers here is that it  causes 

confusion on the next page (here it’s 
35, there it’s 9, wha?). we mentione 

the equivalence on the previous 
spread, but it’s still going to feel 

confusing.

also, i’m worried that dividing the 
bar graphs into sections is going to 

lead to information overload. We are 
going to talk about that type of stuff 

in part 3, right? if so, why don’t we 
save it until then. We want something 

pithy and breezy here.

we’ll have planes and boats and cars on the right hand side, so I’d 
like to devote this space to the more personal side of the story, 

with individual characters doing these things.

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

1920:  
6 BILLION TONS of co2

1980:  
24 BILLION TONS of co2

2010:  
35 BILLION TONS of co2

...that contribute to burning fossil fuels and deforestation.
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yorambauman
Sticky Note
Are we really going to have planes and cars on the RHS? My inclination is to keep it more as-is so that it's more like the previous image. Otherwise I worry that this image will get way too cluttered. But… I dunno. (If we do have these things, though, we need to have power plants and factories, too, because those are major contributors.) 

yorambauman
Sticky Note
We could easily address this by including parentheses: 1920: 6b tons of CO2 (2B tons of C)1980: 24b tons of CO2 (7B tons of C)2010: 35b tons of CO2 (10B tons of C)

Yes it's confusing but I think it's also important. 

yorambauman
Sticky Note
1) We might be able to include some of this in Part 3, but I'm not sure. I don't think it's in the draft at the moment. 2) I understand what you're saying about graph overload, but I think the plain bar graphs are just going to be boring.3) How about breaking up just the 2010 bar into the different components of coal/petroleum/gas and other/deforestation?4) In addition or instead, here's another idea that may or may not be good: We could indicate important milestones inside of or on top of or in between these bar graphs, i.e.:1890 (optional, but I like it): 

Mostly deforestation 

[label as 4B tons of CO2 (1B tons of C)]1920 (or the 1890-1920 gap):

Electricity1950 (or the 1920-1950 gap): 

Cars1980 (or the 1950-1980 gap):

Population and economic growth2010 (or the 1980-2010 gap): 

Rise of China

yorambauman
Sticky Note
Maybe this will work, but I'm still very very strongly inclined to try to combine this material into the next frame (see ideas there). My problem here is that it puts the focus on the INDIRECT issues (travel, farming, buying, etc) rather than on the DIRECT issues (burning fossil fuels and deforestation). There are potentially sustainable ways to travel, farm, etc and so I think it's wrong for the focus to be on them rather than on the primary causes. That argues for putting deforestation and fossil fuels up here at the top of the page. Again, see comments below for more...

yorambauman
Sticky Note
I think this bottom part looks pretty good now! Hope you agree :)

yorambauman
Sticky Note
I think maybe we should add a Keeling curve reference here to smooth the transition to the next page, e.g., 

…but the Keeling curve shows that over time &c. 



Those rising CO2 levels are closely 
connected to two human activities: 

burning fossil fuels and deforestation.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

some cars

a factory

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 9.5 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, 
pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants...

...and by other carbon sinks  
such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

we need to either round up the next page to 10 billion tons of carbon, or recalculate these “tons of” calculations

you ok with getting rid 
of the numbers here, 
then we don’t have to 
repeat them for the 
other years and the 

focus can be more on 
the different sizes of 

the different shades in 
the bars.

6 BILLION TONS of co2
(2 b tons of carbon)

1920
10 BILLION TONS of co2
(2.5 b tons of carbon)

1950
24 BILLION TONS of co2

(7 b tons of carbon)

1980
35 BILLION TONS of co2
(9.5 b tons of carbon)

2010
4 Billion tons of CO2 

(1 B tons of C)

1890

Mostly 
deforestation 

Rise of 
China

Population 
and economic 

growth

Cars

Electricity

32% petroleum 

9% deforestation

38% coal

 21% natural gas 
and cement
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yorambauman
Sticky Note
For now let's round up the next page to 10. I'll need to recalculate these in the fall when some additional data comes out, so if you could make a red note for me to do that in Sept 2013 that would be swell :)

yorambauman
Sticky Note
We should probably change this to Electricity and industry

or 

Electricity and factories

or

Electricity and manufacturing

yorambauman
Sticky Note
I assume you're envisioning this as white space? I think that's probably the right call, but just in case I figured I would mention the "And sometimes both at the same time!" gag as an alternative. 

More importantly, I'm curious about what (if anything) you're thinking about doing to illustrate the "deforestation, cars, rise of China" stuff. And… it's a bit odd that "rise of China" is on the LHS of its bar and the others are on top, yes? 

And… here's another (probably bad) idea: we could have an exponential curve tracing over the top of the bar graphs, with the exponential curve passing through the labels. Maybe that would help unify them? (And it would take care of the China label issue.) 

yorambauman
Sticky Note
I'm not sure if you mean getting rid of the numbers that are still here, or getting rid of the additional numbers that used to be here. If the latter then Yes I'm okay with it; if the former then I suppose we could try it, but I don't think they really get in the way. 

Three other ideas: 

1) I think change "natural gas and cement" to "natural gas and other".

2) Can we consider adding back in the stuff about x gallons of gasoline (and x tons of coal) used every second?

3) It would be nice to have the fossil fuels all together in one chunk, so is it possible to move "deforestation" either to the top or to the bottom? (Maybe at the top because the year labels won't work if you put it at the bottom?)



Those rising CO2 levels are closely 
connected to two human activities: 

burning fossil fuels and deforestation.

we could perhaps add these in the middle here , 
but I’m thiinking white space will be more inviting 
and more impactful. so i think i vote for just the 
description at the left side about a century ago, 

and at the right about tons of burning.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

some cars

a factory

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 10 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants...

...and by other carbon sinks  
such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

please, let’s have something in this 
panel that’s like this, a sentence 

that a person would say. it really 
helps to introduce the graphic.

i love this and am 
totally happy to return 
to it, we’ll need a total 

number. please let’s just 
use one number for the 

whole shebang.

it has the added benefit 
of relating well to the 
carbon cycle graphic.

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

note that in september we need to revisit these numbers.
i think we should add another decimal place to the tons carbon data... if you read closely, the transition between 1/4 in 1890 and 1/3 

in 1920 is jarring.

note that in september we need to revisit these numbers.

6 BILLION TONS of co2
(2 b tons of carbon)

1920
10 BILLION TONS of co2
(3 b tons of carbon)

1950
24 BILLION TONS of co2

(7 b tons of carbon)

1980
4 Billion tons of CO2 

(1 B tons of C)

1890

a century 
ago, rising co2 

mostly came from 
deforestation.

...but after 
a century of 

technological 
innovation... ...and 

globalization...

these days we’re 
burning through x 

tons of fossil fuels 
every second!

and sometimes 
both at the 
same time!

35 BILLION TONS of co2
(10 b tons of carbon)

2010

32% petroleum 

9% deforestation

38% coal

 21% natural gas 
and other

this really is a great gag, but we 
probably have to cut it :-(
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Those rising CO2 levels are closely 
connected to two human activities: 

burning fossil fuels and deforestation.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

some cars

a factory

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 10 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants...

...and by other carbon sinks  
such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

woodcutter with 
hand saw

woodcutter with 
chain saw

factory and 
electric 

poles

cars

perhaps 
made in china 

sticker

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

note that in september we need to revisit these numbers.

6 BILLION TONS of co2
(2 b tons of carbon)1920 10 BILLION TONS of co2

(3 b tons of carbon)1950 24 BILLION TONS of co2
(7 b tons of carbon)1980

a century 
ago, rising co2 

mostly came from 
deforestation.

...Population 
and economic 

growth...

and sometimes 
both at the 
same time!

then came 
Electricity and 

factories...

35 BILLION TONS of co2
(10 b tons of carbon)2010

petroleum 

deforestation

coal

natural gas/other

...and by 2010 we were 
burning through 
44,000 gallons of 
petroleum EVERY 

SECOND.
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35 BILLION TONS of co2
(10 b tons of carbon)2010

 In the 19th century the major source of human 
CO2 emissions was DEFORESTATION...

...but that’s now been eclipsed by the FOSSIL FUELS that provide most of 
our ELECTRICITY and power most of our FACTORIES and CARS.

...but that’s now been eclipsed by the FOSSIL FUELS that we burn to generate 
most of our ELECTRICITY and power most of our FACTORIES and CARS.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

some cars

a factory

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 10 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants...

...and by other carbon sinks  
such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

this is wretched, but 
something toughing 

on this here.
hippie from last page 

perhaps.

ald and or trim

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

note that in september we need to revisit these numbers.

petroleum 

deforestation

coal

natural gas/other

by 2010 we were 
burning through 
44,000 gallons of 
petroleum EVERY 

SECOND.

Something explaining 
deforestation, which is 

something you suggested and 
I agree is a good idea. I don’t 

have specific wording here, but 
I think we tossed around some 

ideas before.
we’re cutting down 
trees to make room 

for roads, homes and 
businesses...

...after you cut them 
down, they don’t suck 

co2 out of the air 
anymore.

..dude, it’s like the tree 
stopped breathing.

32%

9%

38%

21%

35 BILLION TONS of co2
(10 b tons of carbon)

4 BILLION TONS of co2
(1 b tons of carbon)

2010

1890

deforestation65%

35% coal/other
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 In the 19th century the major source of human 
CO2 emissions was DEFORESTATION...

...but now it’s FOSSIL FUELS 
that provide most of our 

ELECTRICITY and power most 
of our FACTORIES and motor 

vehicles.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

some cars

a factory

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 10 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants...

...and by other carbon sinks  
such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

note that in september we need to revisit these numbers.

burning trees 
perhaps...

smoke continues 
over here.

by 2010 we were 
burning through 
44,000 gallons of 
petroleum EVERY 

SECOND.

Clearing trees to make 
room for farms and 

cities...

 ...releases the CARBON 
that was stored in 

those trees into the 
atmosphere.

35 b TONS of co2
(10 b tons of carbon)

2010

38% coal 

9% deforestation

32% petroleum 

21% natural gas/other

24 b TONS of co2
(7 b tons of carbon)

1980

20% deforestation

36% petroleum 

14% natural gas/other

29% coal 

4 B TONS of co2
(1 b tons of carbon)

1890

53% coal/other 

65% deforestation

6 b TONS of co2
(2 b tons of carbon)

1920

54% coal/other 

41% deforestation

5% petroleum 

10 b TONS of co2
(3 b tons of carbon)

1950

40% coal 

39% deforestation

16% petroleum 

5% natural gas/other
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yorambauman
Sticky Note
I like this one!

One minor comments:

* I think we only need to have labels and percentages on the one bar on the far RHS. That also eliminates the need to say "coal/other" since we can just include (or not) tiny slivers.

* Without labels except on the far RHS, maybe we can move the dates up? I liked the emphasis they got when they were at the base of the bars rather than below them. 

* In the N I think we need to change "FOSSIL FUELS" to "the FOSSIL FUELS". Hopefully this can fit into the space available, but if not we could consider either nixing "but" or putting a period after "deforestation" and then following with "Now it's the &c".

* At the bottom of that N it would be good to shorten so that it all fits on 4 lines. Maybe replace "motor vehicles" with CARS? Or maybe edit to "power our FACTORIES &c"? (I guess I have a weak preference for option #1.)



 In the 19th century the major source of human 
CO2 emissions was DEFORESTATION...

...but now it’s FOSSIL FUELS that provide 
most of our ELECTRICITY and power most 
of our FACTORIES and motor vehicles.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

some cars

a factory

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 10 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants...

...and by other carbon sinks  
such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

note that in september we need to revisit these numbers.

burning trees 
perhaps...

smoke continues 
over here.

wordsmith. perhaps we can get “factories and electricity and motor vehicles 
into the d?

by 2010 we were 
burning through 
44,000 gallons of 
petroleum EVERY 

SECOND.

electricity!

factories! motor 
vehicles!

Clearing trees to make 
room for farms and 

cities...

 ...releases the CARBON 
that was stored in 

those trees into the 
atmosphere.

35 b TONS of co2
(10 b tons of carbon)

2010
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24 b TONS of co2
(7 b tons of carbon)

1980

20
% 

36
%

14
% 

29
% 

4 B TONS of co2
(1 b tons of carbon)

1890

53
%

65
%

6 b TONS of co2
(2 b tons of carbon)

1920

54
% 

41
%

5%
 

10 b TONS of co2
(3 b tons of carbon)

1950

40
% 

39
% 

16
%

5%
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 In the 19th century the major source of human 
CO2 emissions was DEFORESTATION...

...but now it’s the  
FOSSIL FUELS that provide most 
of our ELECTRICITY and power 

our FACTORIES and cars.

Human emissions are a SMALL FRACTION of the natural cycle, 
but over time it ADDS UP.

scientist in car with trailer that has a 
plant on it perhaps.

hippies from the previous spread

About
 4 BILLION TONS

 remain in the 
atmosphere...

...and About
3 BILLION TONS 
are absorbed by 
plants and 

soils.

inhale more than 
you exhale... 

ships

planes

some cars

a factory

...and pretty soon 
your lungs will 

explode. 

...About 
3 BILLION TONS 
are added to the 

oceans...

119.6
billion 

tons

122.6
billion 

tons

90.6 
billion 

tons

92.2 
billion 

tons

here’s how the carbon cycle is affected by  
the 10 BILLION TONS of carbon emitted 

 by human activity each year:

...but the rest stays in the atmosphere, pushing up the Keeling curve.

About half of that extra co2 gets 
absorbed by plants...

...and by other carbon sinks  
such as the oceans...

We’ll come back to this in 
Chapter XXX, on ocean 

acidification.

forests still cover 
about 1/3 of the 

earth’s land.

We’ll come back 
to this in Ch 15.

note that in september we need to revisit these numbers.

burning trees 
perhaps...

“the” seems weird to me.

smoke continues 
over here.

by 2010 we were 
burning through 
44,000 gallons of 
petroleum EVERY 

SECOND.

Clearing trees to make 
room for farms and 

cities...

 ...releases the CARBON 
that was stored in 

those trees into the 
atmosphere.

35 b TONS of co2
(10 b tons of carbon)

38% coal 

9% deforestation

32% petroleum 

21% natural gas/other

24 b TONS of co2
(7 b tons of carbon)

4 B TONS of co2
(1 b tons of carbon)

6 b TONS of co2
(2 b tons of carbon)

10 b TONS of co2
(3 b tons of carbon)

201019801890 1920 1950
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