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Forest Site Classification

How do we use what we have-kind of learned about the moisture distribution of species in relation to moisture? The definition of site classification. The site components are that-you've heard me mention earlier about 3 of theses-temperature, moisture, and fertility. One thing that I didn't say hardly anything about is this last one down here, another site component that you've all wondered about, I didn't mention the word light, but it's generally constant at the top of the canopy. Where it varies is down in the canopy and on the forest floor. The top of the canopy, it's pretty much all the same, except on a day like this when it's cloudy wouldn't be quite as light at the top of the canopy. Disturbances, that's another thing that we as resource managers or foresters need to be concerned about is that disturbances vary with time, type, and level of intensity. But what we suggest that disturbances do mainly is to affect the density of the species, not so much the species itself. Not what is there, but it's how many of that particular of one species is there. For example, if you disturbed, I'd like to use pine example, but I don't want to here. If we disturbed sites efficiently, we'd get a lot of yellow poplars back, because yellow poplars are very similar to pines in their behavior; the way they seed in, and the way they early grow. I'm really a pine guy that started out 20 years ago in pines. The loblolly pine, the more you disturb a site, the more pines you'll get in there. Even if you don't disturb it, you'll get a few pines, but in the more disturbance, the more pines you have. So why do we want to classify sites? Well, there's a number of reasons, and you can read them as well as I can. Probably one thing might appear is species composition and thinning response. Now methods of site classification. We can use the-what we would all like would be what the farmers like, and that would be a direct measure. How many bushels of wheat does my field out here grow? Well, they know from year to year how many bushels of wheat it grows, but for us, for forest grows, how many cubic feet of wood does our stand grow? We're probably not around long enough to figure that out. Measure from, what, every 70 years or so. So instead of what we use is something called an indirect measure; something that is related to crop production. And we could either relate it to soil moisture, more moisture, more productivity, or the growing season length. But then primarily what we do, is down here at the bottom-the last but not least, something called the site index. That is the indirect measure of classifying sites. And as I think as we all know, I'm not going to get into this very much, I'm going to talk about it the problems and the benefits of site index in just a second, but we know that it's the average height of the dominant and codominant stands, usually at 50 years of age in eastern hardwoods. And there are a number of presumptions that we typically conveniently forget. But the main thing is that the tree is a phytometer. It's a measurement device that summarizes all of the site components. Site index, as for me, I have to translate it into a group of curves that we call height over age curves, so wherever you are at any particular age, and you know the age of your stand, you know the height of the stand, and that gives you something about the height at 50 years. That's interesting, on this particular graph, 50 falls right in the middle-you'd think at 50, it would be one of the key axes that you would want here, but... and also, this happens to be for yellow poplar. One of the things here, is that you would want to apply site index curves in the same manner in which they were developed. In this case, these curves were developed by using 25 trees per acre. So, you know, height and age. And even so, even with that kind of a sample that went into developing these curves, the accuracy is in a 10-foot site class. In other words, somewhere, your estimate is somewhere in between here and here. Somewhere in there, or if you look at midpoints, it's somewhere in between that area, within 10 feet. If you try to get it any closer than that, you're just fooling yourself. Site index evaluation-we all know that it's widely used, quick and easy. Primarily, it works well-I'm really, I told you I was a pine guy, initially-it works well in southern pines, conifers, and it also works well for yellow poplar.  Shade intolerant, single stemmed species. But there are also some problems with it-a multitude of problems. Last but no least down here is the height measurement. It's measuring just the height of the tree. You'd think that would be pretty simple to do, but in oaks, it's not because of this. Notice how, as this oak, I think this is a white oak, but notice how the stem just kind of splits up as the top of the-what's the, the first long and half or 2 logs-kind of a rounded top on this. I've got to get better slides next time. You know, when you get stuff off the internet, you're just thankful to have something, you know. Here, yellow poplar, somewhere in this growing season, there's one central stem with one tip that they didn't even show for me here. Anyway, this sentence is from University of Georgia, You know, their bug book thing that you can use, I'm glad I got that. Now, another problem with site index, it is the method in which the curves were developed. In here, you can use the old method call the guide curve, or the new one is by stem analysis, but then you're at the dilemma of which set of curves to use. Here are the 2 sets of curves actually plotted together. And see how the site index estimates diverge? Also, if you don't have a particular tree that you want the species on the site that you're interested in, there are ways to convert. And in the central states, a fellow named Karmien put out conversion curves, and Doolittle, wasn't it Doolittle, David? Yeah, that did what I've always talked here about the southern Appalachian, but now we're talking about a broader area, I have to bring in Karmien about the central states. Site index and soil series. You'll say 'Hey. What I need to get out in the woods for? Give me a soils map.' Well, a Tusquittee loam happens to be widespread around here. Here in the mountain areas. So if you look at your soil map and say, 'Okay I'm in Tusquittee.' Well, you're somewhere within the site index in Tusquittee, somewhere ranged in between 120-this is for yellow poplar-all the way down to somewhere around 70. So that was the measure site index on Tusquittee loams. So the average is somewhere around 90, so you can take 90, and you'd be within probably 20 feet one way or another. Soil may or may not give you the answer that you're looking for. We've done quite a bit of site classification work here at Bent Creek Experimental Forest, and I'm not going to get into much of it because it's all in the literature. One thing I will say is that soil site relationships were the vogue at one time in the 50's, 60's-they can take soil bore, how much sand is in the upper horizon, which way is it facing, and then do a little of this thing, and develop these relationships. It's okay for a broad estimate. It'll get you in the ballpark. I'm not going to talk about aspect too much. You can look at that, except that here in the mountains, it doesn't work all that well, because we have plenty of rainfall here. It doesn't really dry out that much. Whereas, if you get on the other side of the Mississippi, like on the west side of Fort Smith, Arkansas, it starts to dry out there, an aspect is much more important. I thought Marty was going to be here, so I was going to show you something about the mountains of Arkansas, so I was going to use one of the slide about his area, but as it turns out for white oak, then site index varies as we know slightly, according to aspect. But I'm not sure if it varies that much here. It looks like it's up to 55 here, and then down to 50, so it may vary 5 feet if you change an aspect. Now here, these are slope shapes. It is probably more important-notice the range that you get here. You know, the spread that you get. And one would be on a ridge, so here's the ridge sites down here. The 5 up here-this is the cove line. So it makes more difference whether you're on a ridge or in a cove. Generally which way it's facing. It is a contributing factor, but you want to know where you're on the landscape first, because that's where the water is primarily going to be either collecting or draining away from.  Now let's get into the last thing I want to talk about is the-what is it the trees tell us? Here, we're going to be seeing a lot of this yellow poplar on several of our landscapes. We're going to be seeing a little bit of scarlet oak. We're not going to be talking about scarlet oak that much. And somewhere in between red maple. So what are these species tell us? Based on expert knowledge, and also time in the woods, once we get outside our office and spend some time in the field, we can see that using species, the tree species can tell us something about the moisture environment. It has a lot of advantages. Here are the advantages right here, particularly intuitive for managers. There are a few problems associated with it, but this is what we're kind of getting into now. We're trying to let the vegetation on the landscape tell us something about the environmental components on which it's growing. In just a minute, we're going to go on the stage and see how it works. But the species composition thing, there's nothing new about it. Back in 1926, they used it primarily in Finland and, well, you can read all the rest of that. It's really what Whittaker was using 1950 also. So you say 'well how does it help me do site index?' Well, as it turns out, this thing we're calling a moisture index based on species composition, does give us a relationship with site index. But here, look at the spread of site index. It'll make more sense to you once I put the data sheet in your hands. But there's still quite a bit of spread of site index around, even though if you know the moisture, we have an r-squared of about 65, so we can make a rough estimation about site index is by the species composition method. So I think-the last thing before we go out into the field-this kind of summarizes everything. For site quality, look at this. We're talking about the light-y'all don't have this, this isn't in your handouts, but the way-when I edited it about 11:30 today. This is a component of the site. Light, the climate, you know, cold, hot, dry, geology, we talked about the soil, topography-all this figures in the site quality. Obviously, you can't do much about it unless you built a green house and increase the watershed, you but fertilizer, you're not going to be changing the fertility much. All this leads into, and also, up here, disturbance is really apart of climate, one component. Leads into a characteristic vegetation. Think about, you know, the national scale. Then you have more disturbances. All this together comes into something called productivity-how much cubic feet of something is produced out there on the site, which goes back to site quality. However, we as managers would like to think we can do something, you know, useful or beneficial to society. So right in here with the characteristic vegetation, we're cutting off the more disturbances down in here. We're cutting out of here characteristic vegetation, in other words, oak forest, and we're doing some kind of management. We're doing what we call planned management. We have a plan to do something-we have a prescription. We have decided that what this particular stand-we don't see what it needs, but what society wants. So therefore, for doing a planned disturbance, we're changing the light in the canopy by our disturbance. All this goes down to affecting productivity. Now, if you look close here, I hope you see that this productivity is a little bit larger font than the productivity of doing nothing. We hope that we do increase productivity by management. There's one thing-let me read this. 'The one site component that you can change using silviculture is..." all of these things, but the one thing that you can really change as silviculturists is changing the light that reaches the forest floor. And that's through a disturbance. You cannot change fertility unless you dump fertilizer on it. You cannot change the moisture unless you hook up the sprinkler system. You cannot change the temperature-you're stuck with all that. Light at the top of the canopy, but you can change the light in the canopy and the light that reached the forest floor. That's really what silviculture is about. And the light is benefitting the particular species that you want to see get that light. 
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