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Foreword

This collection of transcripts from The Art of World Building Podcast is based on a series of non-fiction books, The Art of World Building. That series is divided into three volumes. The second is Creating Places. Each episode is based on a chapter (or part of one) from that book, with additional information and tips not found there. This collection is therefore longer than Creating Places.

 

These transcripts are designed for the podcast listeners (and anyone else who wants them) to have a written copy of the episodes to take with them anywhere and not need an internet connection. They are casual in presentation and unedited, except that each episode features section breaks with music and voiceovers; the latter have been removed from these transcripts and placed in the appendix to avoid repetition.

YouTube Channel

The Art of World Building YouTube channel now has videos that also expand on the material within the series. Check out the growing playlists and subscribe. Videos include replays of webinars that feature a Q&A, lessons from the books, previews of WBU courses, and tips from the book, 185 Tips on World Building.

 

World Building University

World Building University (WBU) has courses based on The Art of World Building series. Courses will be added as time permits. The available ones are:

 

How to Create a Species/Race

Accelerated World Building 

 

To learn more, please visit www.worldbuilding.university.


Episode 11, Part 1—How to Create Planets

Intro

Hello and welcome to The Art of World Building Podcast, episode number eleven, part 1. Today’s topic is about how to create a planet. This includes talking about its rotation, other planets in the solar system, asteroids, comets, constellations, and the impact of the Sun and moon on tides, hours in the days, and seasons. This material and more is discussed in chapter 2 of Creating Places, volume 2 in The Art of World Building book series.

Do you want practical advice on how to build better worlds faster and have more fun doing it? The Art of World Building book series, website, blog, and podcast will make your worlds beat the competition. This is your host, Randy Ellefson, and I have 30 years of world building advice, tips, and tricks to share. Follow along now at artofworldbuilding.com.

 

Basics on Planets

In an earlier episode, I may have mentioned this idea that we talk about world building, but we don’t normally invent the entire planet. However, that is the subject of this particular episode. When I say that we don’t normally create the entire planet, I mean that we don’t do so in extreme detail. We usually just pick a region or maybe one continent. So, in this episode when we talk about creating a planet, we’re not talking about doing the entire thing in detail, meaning every last civilization. We’re talking about the actual planet itself.

We may only develop one area of it extensively, but we still need the actual planet, of course. The focus of this episode is not just a planet, but one that is relatively similar to Earth. And the reason for this is that this is what most of us are probably going to invent. Even if we have unusual planets, our characters are probably coming from one that is more Earth-like. So, what I’m not going to cover in this episode is any planet where the physics are dramatically different. This includes ideas like gravity being wildly different or the planet being tidally locked to its Sun.

These are certainly good ideas to explore, but one reason I’m going to not focus on this is that, for one, most of us do need an Earth-like setting – at least one of them – but there are so many variations that we could do, and some of them are found in nature, that I can’t possibly cover them all. I’m also not a physicist or an astronomer, so if you’re looking for information on oddball planets, unfortunately, that’s not what we’re going to cover today.

Such planets are probably more useful to those who are writing science fiction than fantasy, but there’s no reason that we can’t have fantasy characters who are hopping from one planet to another the same way that we do in science fiction. It’s just that in sci-fi we use a ship, and in a fantasy setting we would probably use something like a magic portal.

Worlds that are not Earth-like are good places for our characters to visit temporarily. And one reason we might want to do that is if there is something valuable on that planet. Any planet that is markedly different from Earth is probably going to have limited use to us as well. That might also be true of our characters. Regardless, we’re going to focus on an Earth-like world. So, here we go.

 

Rotation

The first thing we should talk about is rotation. Because, on a planet like Earth, the planet is spinning one direction or the other. It’s either counterclockwise or clockwise. Which direction are we going? Counterclockwise. And this is why the Sun rises in the east and sets in the west. If you want to do something different, you can decide that your planet is spinning the other direction and, therefore, these are reversed. This is a really quick way to pull your audience out of their comfort zone. This also means that other celestial bodies are also rotating in the opposite direction.

Whether this has a practical impact on your world is debatable because, for most of us, we’re probably not going to be talking much about this. One on hand, this seems like a big change, but it doesn’t really change much about the details of the world. In other words, this alone is not going to make it stop being Earth-like.

Now, there are some basic things that are affected, and we’re going to talk a little bit more about this later. One of them is the ocean currents, and another one is which coast of a continent has warmer or colder air. Another issue is the way the prevailing winds will be reversed in each hemisphere. And if you’re wondering what I’m talking about with all of those, we’re going to dive a little bit more into that in a few minutes.

The good news is that all of these impacts are simply a matter of reversing a direction that I’m going to talk about later. For example, if the planet is rotating one way and that causes warm water to be on one coast, and then you decide it’s rotating the other way, you just have to decide it’s on the opposite coast. I wanted to mention that now just in case I forget to mention it later when we’re talking about some of those issues. It’s just a matter of reversal.

 

The Sun’s Impact

The next thing I want to talk about is the impact of the Sun. You may have heard of this idea of a Goldilocks Zone. And what that means is that our planet is not too close and not too far away from the Sun for life to occur. Most of us are going to want to just leave this issue alone and not touch it. If you’re entertaining the idea of having the Sun be much larger in the sky, that could mean one of two things: Either the planet is much closer to it and not in the habitable zone, or the sun itself is much larger than our Sun is.

This issue of size could be a problem because it’s entirely possible that this means the Sun is putting out far more radiation or that the solar wind from that Sun is significantly stronger. And this is the kind of area that I don’t want to get into too much because, again, I’m not an astronomer and I don’t want to give you misinformation. But this is one of the reasons why we’re focused on an Earth-like world.

We could also decide to do a different kind of sun, such as a red dwarf. Such a sun has a smaller habitable zone, and it’s closer to the actual sun. This means, of course, that the planet is that close to the sun, and this has a side-effect known as tidal locking. This has nothing to do with tides and oceans. What it means is that the same side of the planet is always facing the sun, and what that means is that one side is basically being blasted with sunlight all the time, and the other side is in perpetual darkness.

Now, on one hand this sounds kind of cool, but on the other hand one side is not going to be habitable because it’s too hot, and the other side is going to be too cold. So, we’re probably talking about a planet that is not Earth-like, and therefore it’s not the subject of this episode. But, I don’t want to discourage you from exploring these options for planets that our characters visit temporarily.

 

The Moon’s Impact

The next thing I want to talk about is the impact of the Moon, and this is a pretty big subject. It includes tidal locking, tides, the seasons, the hours in the day, and, of course, moonlight. Let’s talk a little bit about our own moon and how that contrasts to other moons that we have found in our solar system. This is not a recommendation that your moon be the same, but this will give us a baseline for variations.

Our moon has no atmosphere, but other moons in our solar system sometimes do have one, but it’s very toxic. Our moon also has no volcanic activity, unlike many of the moons in our solar system. And these are not necessarily unrelated facts. You might also be aware that the planet Mars has no atmosphere. On the other hand, a planet like Venus does. And, of course, so do we. So, one question is why is this the case? And what I’m about to tell you is true whether we’re talking about a planet or a moon.

Basically, what scientists have said is that if there is internal activity going on within the planet, the kind of activity that results in volcanoes, this has a side-effect of creating magnetism. This magnetism matters because it stretches out far from the body and turns into a kind of shield that protects the body from the solar wind that is coming off of the sun. If this magnetic shield is not there, then the sun’s solar wind literally blows away the planet or the moon’s atmosphere. It’s been speculated that this is the reason why Mars no longer has an atmosphere. It’s believed that it once did, and we’ve seen evidence of things like rivers on the surface.

So then, that begs the question, well, where did the water go and what happened to the atmosphere? The last I heard, there is no longer any geologic activity on Mars, and, as a result, the magnetic shield is gone and, as a result of that, the solar wind blew away its atmosphere and now it’s a dead planet. This may be what happened to our moon, but it doesn’t really matter what happened to our moon. This is the basic idea.

Part of what I’m telling you here is that if you would like to have a moon that has an atmosphere and forests and the whole bit just like we have here on Earth, you can do this. And we’ll talk a little bit more about this as we go along.

Another issue regarding the moon is that our moon is relatively large compared to the planet that it is orbiting. Most of them that we’ve found in our solar system, and even in other solar systems, are significantly smaller. Why does this matter? Well, you should just understand the size of our moon because if you decide to make one that’s much bigger than ours, it’s going to have a bigger impact on the planet.

It is arguable more likely that, in a fictional world and a fictional moon, that it’s actually going to be smaller than ours. However, by doing so, you are going to change its impact. And we’re going to talk about what would happen if you did this.

Another basic factor to consider about our moon is that it is in a relatively stable orbit. It is mostly circular, but a lot of moons out there are more elliptical. It’s more like an oval. The basic issue that this is going to cause is that when the moon is closer to the planet it’s going to have more impact on it, and when it’s further away it’s going to have less. Again, most of us are going to want to go with something Earth-like and be done with it.

Another basic fact to consider is that almost every body in a solar system is going to be rotating the same direction. This is caused by the gravity that caused everything to form in the first place. Basically, what happens as a solar system is forming is that all the dust out there is swirling, or it starts to swirl. As it gets closer to each other and it starts to clump together, it starts to form these masses. Because everything is spinning, it’s all spinning in the same direction.

Now, it is possible to have a moon or even a planet that is orbiting something in the opposite direction, but usually what this means is that that body formed somewhere else and was captured by the gravity of the thing that it is now orbiting. Generally, the larger moons are orbiting in the same direction, and some of the smaller ones are the ones that are going backwards or retrograde.

If you’re interested in more than one moon being around your planet, you might want to go with one main one that is more like ours, and then a second one. And this second one would be smaller, further away, and have this retrograde motion if you wanted it to. If you’re wondering how a moon could possibly be captured like this, as it turns out, celestial bodies are not always staying in their orbit. In fact, more recent research has shown that Jupiter has been responsible for all sorts of things happening with planets changing their orbits. And, sometimes, what happens is a planet or a moon gets flung out of its orbit and out of a solar system, and it could just end up going across empty space for eternity. But, sometimes, it might end up going into another solar system somewhere, or even another galaxy eventually, and getting caught in another gravitational pull.

 

Tidal Locking

Let’s talk about something I mentioned earlier: tidal locking. If you’ve ever wondered why the same side of the moon is always facing us, the answer is tidal locking. This means that the moon rotates in the same number of days that it takes to orbit us. When I first heard of this, I thought it was pretty coincidental in that it’s probably rare. Well, the reality is this is what’s going to happen to pretty much everything eventually, and the reason is gravity.

Despite the huge distances that often separate bodies in space, they have an effect on each other, and that effect is generally one of gravity. Gravity causes objects to either speed up in the case of something that has an elliptical orbit, or to slow down. And that can also happen with an elliptical orbit when it’s further away from the body that it is orbiting.

Tidal locking is an eventual result that is caused by this gravity. The moons that are closest to a planet are the first ones that are going to be tidally locked. So, if you decide to do this and you’ve got three moons, don’t make the first one still be spinning and the second one be tidally locked because that doesn’t make any sense. Actually, there is one potential scenario where that could work, and that would be if the closer moon was recently captured. I can’t stress enough that tidal locking is an eventual result. Even our own planet,

if given the time, is going to eventually be tidally locked to the Sun. It’s also possible for both bodies to be tidally locked to each other. For example, in the case of the Earth, it is only the Moon that is tidally locked to us. If we were to stand on the Moon looking at the Earth, we would still see the Earth spinning, so we would not always see the same side of the Earth. If only one of the two bodies is tidally locked, it’s always going to be the smaller one. In other words, it’s going to be the moon.

One really interesting scenario about a moon and a planet that are both tidally locked to each other is that if this was the case and you were standing on the surface of the Earth, for example, the Moon would always be in the exact same spot in the sky. It would not be rising and falling like the Sun. It would literally never move. One of the reasons that this is interesting is that half of the planet would see it, and the other half wouldn’t and would have no idea that it even existed unless people wrote about it or there was enough technology to get around to the other side of the planet.

What if you have a typical fantasy world where the only way to travel is either by dragon or by taking a ship, and you travel around the side of the world, you go across a big ocean and, the next thing you know, there’s this big thing hanging out there in the sky and it’s always there? You’re probably going to wondering, “What is that?”

This would have a big effect on the tides, as well, because the Moon is mostly responsible for tides. And tides are the next subject we’re going to discuss.

 

Tides

Let’s talk about tides. If we want to have a different number of moons than we have her on Earth, we need to understand the moon’s effect on the tides. While coastlines and currents have an effect on the tides, by far the Moon is the biggest impact, followed by the Sun. You may have heard that the Moon and the Earth are actually getting further apart, but this is happening at such a small rate that we’re never going to notice. Tides are the reason that this is happening.

The basic idea behind tides is that the Moon is causing a high tide on the side of the Earth that it faces because it is pulling the ocean away from the planet. And, as it turns out, the Moon is also pulling the Earth away from the water that’s on the opposite side of the planet, which causes a second high tide there. In the Creating Places book and on the website, I have some images that help make this kind of thing clearer. You can just go to artofworldbuilding.com and, on the menu for the second volume, there’s a link for images. And then, once you get to that page, the images for this particular episode would be under chapter 2.

The quick takeaway here is that the Moon causes high tide on opposite sides of the planet, and on the other two sides of the planet, those experience low tide at the same time. This means that there are two high tides and two low tides every day. The two high tides are not going to be the same height, however.

For most world builders, this is only really going to matter if you decide to have a moon with an elliptical orbit, because when it’s further away from the planet, the effect on the tides is going to be lower. By contrast, when it’s closer, it’s going to have more effect. This is just something to be aware of before you decide that your moon has an elliptical orbit and you never give it a second thought. This is a consequence of that.

Another issue affecting the height of the tides is that sometimes the Moon and the Sun are on the same side of the planet and that is going to cause the highest tides on that side. Another factor affecting the height of the tides is the mass and distance of the moon from the planet. The moon’s diameter, or its apparent size in the sky, has nothing to do with it. If we were to change the distance of the moon from the planet, or the mass of it, it’s going to change the effect it has on the planet. Fortunately, no one’s expecting us to tell them the mass of our moons or the distance, and, not to mention, how those compare to the one we have here on Earth, so we can largely ignore this. But I’m just going to throw it out there as an FYI.

Now, one thing that I’m sure you’re very curious about is what happens if we add a second moon to a planet. I go into a lot of detail in chapter 2 of Creating Places, but the short answer is that just like when the Moon and the Sun are on the same side of the planet, if you have two moons and they’re on the same side of the planet, they’re going to be pulling more on that side and causing a higher tide.

 

Hours in the Day

Let’s next talk about the hours in the day. It may surprise you to know that the Moon is partly responsible for us having 24-hour days. Both the Moon and the Earth are spinning slower and slower. The reason for this is that their gravity is affecting each other. And, in the case of the Moon, it is causing the Earth to spin slower, and this is causing the days to get longer. A billion years ago, we probably had much shorter days. Why? Well, because we were spinning faster. If you have always wanted there to be another hour in the day, then I suggest coming back in 100,000 or 200,000 years, and you will get your wish. Of course, that doesn’t mean you’re actually going to live any longer.

If we want a scenario where our planet has very short days, then we could decide that there is no moon and, therefore, this slowing has never taken place. However, the lack of a moon will cause other problems. One of those would be a lack of stronger tides, and then there is the fact that the Moon is helping stabilize the tilt of the Earth. And, therefore, that’s affecting the seasons, which we’re going to talk about in a minute.

 

The Seasons

Actually, let’s do it now. So, the Moon is stabilizing the Earth’s tilt. The Earth is basically leaned over a certain amount – roughly 23.5 degrees. This means that as we rotate around the Sun, one pole is facing toward the Sun and the other one is facing away. In other words, what this gives us is the seasons. So, if you take away the Moon and now the Earth is wobbling chaotically, then there aren’t going to be any seasons. Basically, if the Moon went away or was destroyed by some sort of asteroid strike, that would be it for the Earth. Maybe not directly, but sooner or later all life on Earth would end up dying because of the Moon being gone.

Even worse, the Moon is helping to stabilize the Earth’s orbit around the Sun so that we have a roughly circular orbit. And, without the Moon, that would also destabilize, and we would end up with an elliptical orbit, which means, at times, we would be too hot, and, other times, too cold.

And the last thing I want to mention about the Moon and its effect on the planet is moonlight, of course. If you don’t have a moon, you don’t have any moonlight. Another issue is that the reason we get moonlight is that our moon is barren, and, therefore, reflects the Sun. if you decided to create a moon that has an atmosphere and a forest and oceans and all that, that is not going to be nearly as reflective. And so, therefore, any moonlight that is shining down on the planet is going to be considerably muted. It would probably be a mistake to have a forested moon and then talk about the characters on the planet being out in bright moonlight.

 

Stars, Constellations, and other Planets

Let’s conclude by talking about some other things that our inhabitants on our planet would see if they look out into the sky, such as stars, constellations, asteroids, comets, and, of course, other planets in the solar system. If we’re doing fantasy, we may think that we have no need of these. And, in fact, we may not. But, sometimes it can be interesting to add them and help create a sense of a wider world. They don’t take that much effort to do, either.

When it comes to other planets, you should be aware that rocky planets, like Mercury, Venus and Earth – and even Mars – are closer to the Sun, while the gas and ice giants are going to be further away. Now, when I first did some research on that, that was assumed to be the case. But some of the more recent discoveries by scientists has suggested that something like a gas giant can actually be close to the sun. I think the jury is still out on whether they form there or not, because there are competing theories about what’s gone on in the formation of our solar system. But one thing that we do know for sure at this point, as far as the scientists have said, is that planets can migrate and change their place within the solar system. In ours, the big culprit behind this is actually Jupiter because it has the biggest mass of anything else besides the Sun.

There is something known as a “hot Jupiter,” and what these are are giant gas planets, just like Jupiter, but they are very close to the Sun – even closer than Mercury. Now, it might sound like I’m giving you some conflicted information, and, in a way, I am, but that’s because of new discoveries have changed things. So, what you should do here is just generally follow the advice that rocky planets are closer and that the gas giants and ice giants are further away. But, if you want to mix this up a little bit, you can probably get away with it. Just be aware that, depending on what someone else knows in your audience, they may decide that you’re wrong, you don’t know what you’re talking about. But there is some flexibility here.

Also, be aware that Saturn is not the only planet in our system that has rings. Some of the others have them as well, but they are harder to see, partly because they may be made of darker materials. The ones around Saturn are mostly ice, and that’s why we can see them.

Earlier, I mentioned the idea of a habitable or Goldilocks Zone where planets can be, and life can flourish on those planets. Again, at last check, scientists have decided that only two or three planets can exist within that zone if the star is a yellow star like ours. There just isn’t room for more than that.

 

Constellations

Let’s talk a little bit about constellations, which is nothing more than a group of stars that suggests an outline of a person or an object. Since things are rotating the stars and, therefore, constellations that are visible in the sky change. Here on Earth, and in a fantasy setting, we may have assigned supernatural elements to some of these constellations, but this could also happen in science fiction even if people no longer believe in that sort of thing. And, in fact, here on Earth, many of us don’t believe in them. Well, we believe in the constellation, but whatever it was supposed to symbolize is something that we don’t necessarily ascribe to anymore.

One great thing about constellations is that we can just invent this and there doesn’t need to be any explanation for it. Something to consider is whether or not a constellation is near the equator or not. If so, then it doesn’t matter whether you are in the northern or southern hemisphere, you’re going to be able to see it. However, it will appear upside down to you if you’re in one versus the other. If the constellation is further towards one of the poles, like the north pole, then people in the southern hemisphere are never going to see that.

In Creating Places, I go into a little bit more detail about issues that we could have with constellations, such as having a winter god have a constellation that is further north, but then the other side of the planet can never see that.

If you live in the northern hemisphere then you may be generally unaware of something known as a dark constellation, because most of these appear in the southern hemisphere. A dark constellation is made out of interstellar gas, and it causes a shape in the sky, kind of like when you look up at clouds and see familiar shapes. And the reason we can see this is partly that they are illuminated by stars, and they are also blocking the light of other stars.

If you remember from a previous episode on creating gods, sometimes people talk about good gods versus evil gods. And we could use that to some effect here, deciding that the good gods are the ones that have constellations made out of stars, and the evil gods are the ones that have these dark constellations.

 

Asteroids and Comets

I want to conclude today with a brief mention of passing asteroids and comets. The difference between them is their composition, with the asteroids not having a whole lot of ice, and, therefore, they don’t have a tail. The comets do have a certain amount of ice, and then they end up with the tail when they come closer to the sun, which heats up and then melts that ice which forms the tail. Aside from this, we can treat them the same.

The only reason we are likely to care about this is if they come close to our planet. One way that you could use this is for it to strike the planet in the context of your story. And the other way is for it to come by at regular intervals, and that this becomes a momentous occasion that people look forward to. And this has often been used for something like prophecies in fantasy. We can use these to create myths, including the doomsday one.

Make sure you tune in for the next episode when we go into great detail about climates, which is a much more interesting subject than you might think.


Episode 11, Part 2—How to Create Planets

Intro

Hello and welcome to The Art of World Building Podcast, episode number eleven, part 2. Today’s topic concludes our talk about how to create a planet and focuses on climates. This includes understanding the role of the equator and oceans, climate zones, prevailing winds, rain shadows, and of course the climates themselves. This material and more is discussed in chapter 2 of Creating Places, volume 2 in The Art of World Building book series.

 

Basics on Climate

Climate is one of those subjects that most of us probably don’t find very interesting, but I think that’s partly because most of us don’t really understand it. I mean, we have a basic understanding just from living on the planet, but we don’t really understand the details of it that actually do make it interesting, and we certainly don’t understand how those apply to a world that we are inventing. So, by the time we’re done with this podcast episode, I think you will find it more interesting that you do right now – or, at least, that’s my hope.

When it comes to climate, there are things that affect the entire planet’s climate, and then there are things that are happening on a more regional level. So, first, we’re going to talk about that bigger picture, and the two primary things we want to focus on are the equator’s role and then the role of the ocean.

 

The Equator

Let’s first talk about the equator. We all know what one is, but it’s basically an imaginary line. You know, it doesn’t actually exist. It’s just a line that’s equally distant between the north pole and the south pole. One of the things about the equator is that days and nights are exactly at the same length there, all year round. This changes the farther north or south you go towards a pole, to the point where it can be night for six months and then day for six months at one of the poles.

It’s also perpetually hot there, except in higher altitudes where it’s a little bit cooler. As a general rule, things tend to remain the same at the equator, and the equator is sometimes the exception to some of the other climate things that we’re going to talk about today. Since things stay the same, one of the things we don’t really have at the equator is the normal four seasons that most of us experience. They just don’t exist. Well, technically, they do exist, but they’re so subtle that they may as well not. If you are building a fantasy world where the characters in that region never leave that area, then they may not even understand the idea of the seasons, the same way that they would have never seen snow.

Now, they do have something instead of the four pronounced seasons, and that is basically a wet season and a dry season. Some places are actually wet all year, but many of them are just wet for something like 200 days a year on Earth. Of course, this means that they are predominantly wet. If you don’t like rain, you probably don’t want to live near the equator.

And, now, if you’re building a world where there are inhabitants who never leave the equator, then they are probably very used to the rain. They probably take it for granted and their culture as likely to have something to do with this abundant rainfall. Life in this area is often based upon the rain. If you are setting a story at the equator, you should take into account that it’s probably going to be raining on the characters most of the time. If this is something you don’t want in your story, then you might want to move it further from the equator.

For those of us who write science fiction, you may have wondered why space craft on Earth are usually launched from Florida, and the reason is that this is closest to the equator in the United States. The reason this matters is that the escape velocity needed to escape our atmosphere is less at the equator because the planet is spinning faster there. So, if we’re building a science fiction planet, we might want to consider this. We may have decided that the propulsion systems on that planet are so powerful that they don’t need to worry about this anymore, but it could be more realistic to decide that they do still need to worry about this, and plan our strategy and our books more with that in mind.

One of the things you can do with this is have a kingdom that is near the equator and, therefore, it is in control of the territory on that continent. And there’s another kingdom further north, for example, and that kingdom, the northern one, wants to send spaceships into space, but it has a harder time doing so because it’s farther from the equator. And this might cause it to try engaging in a war to gain territory that is closer to the equator. So, this is one way in which our research into world building and how the planet works, and just physics, can help us think of a story scenario.

In the previous episode, we talked about the Earth spinning counter-clockwise, which is why the sun is rising in the east and setting in the west. This is important to remember as we continue through this episode, because some of the other issues I’m going to talk about have something to do with which direction the winds are going and that is based on the direction that the planet is spinning, in part. But the reason I mention it right now is that in order for spacecraft to take advantage of this, they have to launch in an easterly direction. So, you could, again, have another scenario where two kingdoms do have territory near the equator, but one of them must launch its spacecraft over the other one to get into space and, as a result, it’s very likely to be shot down. Of course, this is assuming that they are enemies.

Personally, I find this kind of detail more interesting, and this is part of what I alluded to at the beginning, where understanding climate and other things about our planet can make the subject of climate more interesting. And, in this case, it can also impact our story and add a nice bit of realism to what we are doing.

Another issue we should talk about when it comes to the equator is that when we are inventing a continent for our world, we should always make an early decision how far from the equator this continent is. This may not seem like it matters at first, but the distance from the equator is going to determine the direction of the prevailing winds, and those are what carry moisture from one place to another, and that moisture can be blocked by mountains. And that is going to cause something that we’re going to talk about in a few minutes called “rain shadows.” This also causes the location of deserts and forests, so all of this is related to how far from the equator is this landmass.

If you’re not sure why any of that matters, by the time we conclude this podcast episode, you will.

 

The Ocean

Now we’re going to talk about the ocean and its affect on the climates, which is actually quite significant. If you have a world that has almost no oceans, then the climates are going to be much more stable everywhere. But, as I mentioned in the previous episode, we are focused on creating an Earth-like planet, not one that has so little water. With that in mind, we’re going to take a look, now, at how the oceans affect climate.

The first thing to understand is that the ocean absorbs a lot of heat from the sun. It then distributes that heat around the world as the oceans move. If your planet is not rotating, but is tidally locked to the sun, this is not going to happen. But that does not fit our description of an Earth-like world, but I did want to mention that.

Something to be aware of is that the water tends to circulate in certain directions, and what I’m talking about is, you know, we have one ocean that is really the entire planet. But, here on Earth, we call parts of that ocean the Pacific Ocean or the Atlantic Ocean, even though they’re really one, giant body of water. But, that aside, the Atlantic Ocean, the water in that area, it spins in a certain direction. And which direction that is has to do with which direction the Earth is spinning.

And, as it turns out, it’s also different in the southern hemisphere versus the northern hemisphere. This might sound a little complicated, but it’s actually easier than it seems. In fact, all of the oceans in the southern hemisphere are rotating counter-clockwise, whereas the oceans in the northern hemisphere are rotating clockwise. Since many of my listeners are either going to be in the United States or in other English-speaking countries like Europe, I’m going to focus on the Northern Atlantic Ocean as an example.

The Northern Atlantic Ocean, between the United States and the northern coast of Africa and Europe, is spinning clockwise. And what this means is that warm water from the equator is going up the eastern side of the United States, and, conversely, cold water from near Europe in the northern part of Europe is going down towards the equator along the coast of Africa. And then it goes back west across the equator. So, the ocean is spinning in a giant circle.

They say a picture is worth a thousand words, and it turns out I’ve got one on the Artofworldbuilding.com website. It’s under the Creating Places book. There is a page for all the images that are in the book, and it is Figure 14 from Chapter 2. It shows all of the ocean currents on Earth with blue arrows showing where the cold water is going, red arrows showing where the warm water is going, and black arrows showing water that’s probably basically in between the two of them.

Even without the picture, it’s relatively easy to picture this. If you just imagine the Atlantic Ocean in the north and you’re looking at the map, the water on the left side of the ocean is going up, and then it goes across the top to the right, and then it goes down the right side of the ocean, and then back left across the bottom.

So, what does this mean for climate? Well, on the eastern coast of the United States, there is warm water that is going up that coast. And, as a result, this is impacting the climate by bringing warmer and moist air there. The opposite is true on the other side of the United States where the Pacific Ocean is bringing cold water down from Alaska along the western coast of California and Oregon and Washington State. And, as a result, the water is much colder there. So, as someone who grew up on the eastern United States, I am used to going into the ocean in the summer and having the water being relatively warm. And I have gone to vacation on the western side of the United States and gotten in the water there and been shocked at how cold it is. And this is what’s going on.

Now, I did mention the idea that you could decide to have your planet rotating in the opposite direction. You know, the Earth is going counter-clockwise. If you decide to have your planet going clockwise, then that means that all the Earth’s ocean direction of the currents that I just talked about will be reversed.

Now, I did mention that in the southern hemisphere the water is swirling in the other direction. But, as it turns out, the affect is the same, and here’s what I mean: Regardless of whether you are in the northern or southern hemisphere, the water on the western coast tends to be colder than the water on the eastern coast. It’s true regardless of which hemisphere that you are in. The reason this is true is that in the southern hemisphere, the cold water from the pole is being pulled counter-clockwise up the right side of the ocean. Which means, once again, it’s on the western edge of a continent. Similarly, since the water is going counter-clockwise, the water from the equator is going down the left side of the ocean, which is the eastern and right side of a continent if we’re looking at the map. So, the rule does hold true. Regardless of hemisphere, on Earth or any planet where the world is spinning counter-clockwise, the water on the west coast is colder, and the water on the east coast is warmer.

As we continue our talk about climates, you’ll see how this affects everything.

 

Climate Zones

The next issue we need to talk about that affects climate on a global scale are the climate zones, and there are four of these. The tropics, subtropics, temperate zones and polar zones. We’re going to start at the equator and work our way outwards. And this means that we’re going to start our discussion with the tropics.

These run from 0°, which is the equator, to roughly 23.5° latitude. What really defines this is not the latitude, but the spot at which the sun appears to be directly overhead at its highest point in the sky. Naturally, most of us have no idea where that really is, so it’s just safe to say that, at least on Earth, it’s roughly 23.5°. If your planet is roughly the same size, then it’s going to be roughly the same spot. This isn’t something we really need to worry about too much other than just having a general sense of where that is. If yours is 23° or 24° on your planet that you’re inventing, that’s perfectly fine. No one’s going to call you out on that and say, “Well, that’s not true,” because, of course, we’re inventing a planet that doesn’t exist.

One of the most important aspects of the tropics is that they move the heat away from the equator towards the poles. This is true both in the ocean and in the atmosphere. That said, the tropics are not a climate, they are a climate zone. And what I mean is that if we have colder ocean temperatures, or even warmer ocean temperatures and mountain ranges, these can further modify the climate on the continents. For example, if the water is very cold, then the atmosphere is going to be a little bit colder there. And if the mountains are very high right there, then the air is thinner up there and this is also going to have an affect on the climate.

If this is a little bit unclear on exactly how that works, it will become clearer in a few minutes when we talk about the actual climates themselves. Right now, we’re talking about climate zones. And what do I really mean about a climate zone? We’re talking about a general area, in this case of the tropics, from 0° to 23.5°, and this goes all the way around the Earth, both north and south of the equator. This is a zone. The actual climates that are in that zone are affected by being in that zone, but they may differ from the average, and we’re going to talk about that more in a few minutes.

Now, you may have heard the terms “Tropic of Cancer” and “Tropic of Capricorn.” These are just the names of the northern and southern tropics, respectively. On an invented world, we’re going to want different names for these, and that raises the question of how do you choose a name? Let’s say we’re talking about the northern tropics and you have a
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