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Tracey Peake (00:02):
Hello and welcome to NC State's Audio Abstract. I'm your host, Tracey Peake. Drought has been in the news here for some time, with most of the Southeastern states affected and little relief in sight. So we're speaking today with Corey Davis, the assistant state climatologist for North Carolina, about the current drought, its place in North Carolina drought history, and what the future may hold. Hopefully, some rain. Welcome, Corey.
Corey Davis (00:32):
Thanks for having me.
Tracey Peake (00:33):
Thank you for being here. This is a timely topic. Even though it's a little overcast on the day we're taping it, it's not enough. So, let's start with a definition. What is drought? And how do meteorologists and climatologists measure drought and rate its severity?
Corey Davis (00:52):
I think if you ask most people, they would say drought is a lack of rainfall. And that's close, but it's missing a couple important pieces. So, one of those is just the context of, lack of rain compared to what? So, that's compared to an average, whether that's over a month, or a season, or an entire year or more. And the other piece that's missing is the impact. So, we know that when we miss out on rainfall over a certain time period, it starts to affect our water supplies or it starts to affect farmers or gardeners. It starts to create new wildfire risk across the state. So, really tying in those impacts is how we assess that severity.
(01:25):
And I think a good way of thinking about this is an extreme case of a desert. This is a place where they may only get four to five inches of rain per year, but the plants, the animals, even the people that live in those areas are adapted to that much rain. So they're not in a drought permanently just because they don't see that much rainfall. And the same thing is true here. Now, fortunately, we average a lot more than five inches per year. But still, we know when we start getting that far below normal, it does have impacts just like we've seen so far this spring. Water levels in our lakes start getting lower. Farmers can't plant their crops because there's not enough soil moisture present. And we do start seeing things like wildfires that pop up across the landscape.
Tracey Peake (02:02):
Okay. I do like that idea that drought is not the amount of rainfall that you are adapted to or that your area is adapted to having.
Corey Davis (02:11):
That's right.
Tracey Peake (02:11):
Okay. And the classifications that we're talking about, where we have mild drought, moderate drought, and then severe or extreme, are those also dependent upon the area? So you can't say if you're two inches under rain, then it's going to automatically be X. It just depends on how much rainfall it is for that area typically?
Corey Davis (02:32):
That's right. And of course, we have these descriptive names, the moderate, severe, extreme, and exceptional drought, but all these do have a data component. So, the US drought monitor defines those based on historical percentiles. That means no matter where you go in the country or what time of the year you're talking about, you can still make that comparison without having to look at the exact rain amounts.
(02:50):
So for instance, right now we're below 50% of normal rainfall going back to the beginning of the year. That is in line with that exceptional drought classification. And we see a lot of the impacts that historically have accompanied extreme drought, things like burning bans going into effect, starting to see some towns implement water restrictions. So that's where the impacts really come in. They validate the data in what we're seeing with those historical percentiles and rainfall deficits.
Tracey Peake (03:16):
And adding on to that, what are normal rainfall amounts for North Carolina? You said we've missed the mark by about 50%. What does that mean in terms of inches of rain that we usually get in a year?
Corey Davis (03:30):
Here in the Raleigh area, we average between 45 to 50 inches of rain per year. That comes out to about four inches per month. So when we look at all different timescales, we see that we have missed that mark. In the month of April, it was one of the driest Aprils on record for North Carolina. We had less than an inch in Raleigh. So that was already three inches or so below normal.
(03:50):
Going back to the beginning of the year, we're almost seven inches below normal. That's also right around 50% of normal. And if we go back to when this dry spell started to emerge last summer, we see that we're about 17 inches below normal in Raleigh. Again, we would expect to be around 33 to 34 inches over that time. So no matter what time you look at, we are really missing out on rain.
(04:11):
And I know it's easy as a scientist to get caught up in the numbers, but what I hope the takeaway for most people is that no matter whether we're three or seven or 17 inches below normal, that's not the amount of rain we can expect to see in one event, or one week, or even one month. That means that to really improve these drought conditions, we'll need to chip away. It's going to be half an inch here, an inch there, just slowly eroding those deficits over time. So if you see one decent rain, that does not mean the drought is over. That means that we're just starting to chip away.
Tracey Peake (04:41):
How long does it typically take to recover from a drought that is this exceptional?
Corey Davis (05:11):
I think a good target for us, especially looking at the time of the year we're in and what's ahead of us is maybe getting an inch more than we normally expect every week. So usually we expect maybe three quarters of an inch to an inch of rain per week in the summer, in the fall. If we could get two inches per week, then we could slowly chip away at that deficit. Again, going back to the beginning of this drought last year, that still means it'll take almost half a year at that rate to chip away.
(05:35):
But the encouraging thing I would say is that we would start noticing a reduction in impacts much sooner. If we made it through the summer with two or three fairly wet months, then we might be able to lift those water restrictions. Then we probably won't have as many wildfire concerns. Then a lot of the farmers will have enough moisture for their crops to really succeed this year.
(05:52):
So I think it's daunting to think about a 17-inch deficit and getting rid of that entire thing. But again, we'll start to see benefits sooner. And then I think if we don't get rain for the summer, in the fall, there are better chances coming later this year into next winter. That's where that El Nino event comes in and where we at least have some hope that, on the horizon, there is light at the end of the tunnel.
Tracey Peake (06:13):
Okay. And speaking of El Nino and La Nina, when we're talking about drought and drought relief, are particular weather patterns generally to blame for these kinds of things?
Corey Davis (06:26):
What I've said about this drought is that if you want to put the blame on Mother Nature, you better have lots of fingers to point, because there's not just one cause of this drought. We go back to especially mid-August, late summer last year, we missed out on rain from tropical systems. We did not see those hurricanes coming close to North Carolina. And as much as we don't like to see hurricanes, they are an important contributor to our annual rainfall budget. So that's where we started seeing especially Eastern North Carolina get into that moderate drought stage.
(06:55):
Going into the winter, we knew that we would be in this La Nina pattern. That means that the jet stream and the storm track tends to shift to our north, so we miss out on a lot of rain and those types of conditions as well. And that's where we saw that severe drought start to emerge this winter. And since the spring began, especially in mid-March, we've seen just a summer-like weather pattern. We've had high pressure parked over us. That's acted like a roadblock for any weather systems that might bring some rainfall.
(07:20):
And then, also it's meant warmer temperatures. That's increased the evaporation rates. And that's why we've now seen this drought reach the extreme levels just over the last few months. So I think a lot of folks have only paid attention to this drought, maybe in late March or April when it's gotten so bad, but we've been tracking this now for almost nine months. This is a very well-developed drought that took a while to get as bad as it is. So this was not an overnight occurrence, just like it won't be an overnight relief to finally get rid of it.
Tracey Peake (07:46):
And just for folks listening, who may be familiar with the terms, but not what they mean, what is the difference between El Nino and La Nina in terms of weather systems or patterns?
Corey Davis (07:57):
These are two sides of basically the same atmospheric pattern. So this goes back to sea surface temperatures across the Pacific Ocean along the equator. Usually every two to three years, they will go from a warmer phase, which is El Nino, to a cooler phase, which is La Nina. So the last two years, we have been in a La Nina pattern. We know that especially during our winter months, that tends to weaken and shift the jet streams to our north, so we tend to be drier than normal during those La Nina winters.
(08:23):
It looks like now we're going into a El Nino. It may be a fairly strong El Nino. In that type of pattern, we expect a much stronger jet stream that's usually anchored to our south. So that's bringing weather systems across the Gulf and up along our coastline. It's pulling in moisture. So those tend to be fairly wet winters. And I remember the last time we had a strong El Nino, that was back in 2015. I was supposed to go to NC State's bowl game down in Charlotte. I turned around halfway because it was raining so hard and there was standing water on the road. So not going to promise that or promise any NC State bowl success this year, but the last time we were in an El Nino event like that, yeah, it was a wet one.
Tracey Peake (09:00):
Okay. So there is possibly some light at the end of the tunnel, which is nice. I don't want to drive in a deluge either. I was hopeful that the snow that we had might have done something, but does that moisture not really translate when it melts the same way that rain does?
Corey Davis (09:18):
That was a real disappointment from this winter. Because if you look at the snow amounts we saw across most of the state, some areas saw a foot or more. We thought that would be a great way to recharge some of the soils and some of the streams that had dried out. There were really two problems. One of those is that it stayed so cold for that week or two after the snow that the ground was frozen. That kept that melting snow from really infiltrating deep into the ground. And instead of that, we saw what we call sublimation. So that's that snow or ice crystals converting straight into water vapor or gas. So it skipped the liquid phase altogether, so we didn't see that melting snow make it into the ground. Instead, it just went back in the atmosphere.
Tracey Peake (09:55):
Well, that stinks. I didn't even know that was a thing that could happen. I was like, "Yeah, all that snow." No, not even that. Well, poo. So how does this particular drought, let's talk about some North Carolina weather history, where is this one sitting in terms of North Carolina drought history? Is this the worst we've seen, or in the middle, or what?
Corey Davis (10:20):
Since this drought really got to this extreme level in the spring, we've heard a lot of comparisons to the 2007 drought. And that was, by most measures, the worst drought North Carolina has seen. That was also the last time we were at that extreme level with water restrictions in places like Raleigh. And it was recent enough that a lot of people still remember what it was like, even though that was almost 19 years ago. But it's interesting. We've recently uncovered some historical articles and data from the 1925 and '26 drought. That was 100 years ago. And we found that there were a lot of similarities to what happened in 2007.
(10:53):
That was a drought that started emerging during the warm season, over the late spring and summer, and also started emerging in the western part of the state. So it may seem like the mountains are the places where the drought first appears. In two of our most severe droughts, that was the case. It was the mountains that dried out first. And then we found those droughts both lasted more than a year before we started seeing some relief. So those droughts are probably the top two in North Carolina's history. The big difference with the current drought is that instead of a warm season drought, this has been mostly a cool season drought to this point. We've built up those rainfall deficits over the fall and winter.
(11:27):
And in a sense, that's good news for us. These are times of the year where we're not as reliant on rainfall, water demands are lower, folks are not irrigating their crops or watering their gardens or their cars as much at this time of the year. But now that we're going into the spring and even the summer months, we know those demands are increasing, evaporation rates are increasing. So that's why we think if it does stay dry through the summer, we could potentially see 2007 level impacts. Luckily we're not there yet. But again, that's something we don't want to discount in the future.
Tracey Peake (11:56):
And something that you did mention was the mountains always seem to dry out first. And this may just be confirmation bias or me just noticing things, but why does it always seem like the mountains are hardest hit? I think of the mountains, I think of waterfalls, and rivers, and streams. And they're always in the red. When you look at the little drought map, they're the red ones. So what's going on?
Corey Davis (12:22):
There is a climateological component. We talked about how Raleigh averages 45 to 50 inches of rain per year. Well, the wettest spots in North Carolina are in the southern mountains. Places like Lake Toxaway average more than 90 inches of rain per year. So that is a lot of moisture that they demand. Again, the local vegetation, the animals, the people there rely on that much rain. And when we get in a dry spell, like we've been in this spring where we're consistently missing out on rain and going weeks at a time without a drop of moisture, then those areas start to feel the effects first because that's a lot more rain that they're losing compared to places like Raleigh.
(12:56):
So that's why a lot of times it seems like those mountain areas can be the first ones to dry out. Weather patterns play a role in that too. If we see cold fronts, they come in from the west. A lot of times, they break up as they come across the mountains. So those areas can be in what we call the rain shadow, some of the driest spots in that type of setup.
Tracey Peake (13:13):
Well, thanks for explaining that to me.
Corey Davis (13:36):
I'll also note that there are parts of Eastern North Carolina that do tend to see, I'd say shorter term droughts emerging there first. Places like Elizabeth City, they have very shallow groundwater reserves, and that's one of the impacts that we monitor. So if they even go a few weeks in the summertime without their average rainfall, they can start to see shortfalls in groundwater levels.
(13:56):
So it's pretty common, especially in that time of the year, to see places in Eastern North Carolina be the first to go into say that moderate drought category, and then it takes a little bit longer for the rest of the state to catch up. But again, we've seen in some of these longer lasting droughts that it is those western areas, just because they're consistently missing out on more of that rain over a longer time period.
Tracey Peake (14:17):
And you mentioned that there is some perhaps hope on the horizon with El Nino. Is there any outlook for the summer thus far? Or is that just too far out for anybody to predict what might happen?
Corey Davis (14:30):
One thing that makes me optimistic is that really since the end of April, we have started to see that pattern change. Instead of going three weeks in a row without a drop of rain like we did in April, we've at least started to see more regular rain events. Now, up to this point, they have not been major events. This has been maybe half an inch in one day. But at least that is a pattern change that looks a little bit better for us. It's a little bit wetter. And the hope is that we can keep that up over the next few months.
(14:55):
Now, one of the challenges is that as we go from the spring into the summer, our overall precipitation pattern tends to change. Instead of seeing these frontal systems, we rely more on those pop-up afternoon showers and thunderstorms to bring most of our rain. Those are great if you're riding underneath one. That could bring an inch or two to your house in an hour, but then your neighbors across town may not see any. So that's what we think the big challenge will be this summer, is getting that widespread rainfall all across the state to the areas that need it without too many places missing out for days or weeks at a time.
Tracey Peake (15:26):
Well, fingers crossed that we see a lot of rain. Not too much rain because that's also bad. But enough to get us out of this drought so that the farmers could plant their crops. Finally, I'm going to ask you the question that I ask every single person, and that is, as the assistant state climatologist, what is the coolest thing you have learned on the job? Now, this does not have to be drought related. It can be literally any climate weather fact that you know.
Corey Davis (15:58):
One thing I love about the state climate office and just generally about the sciences at NC State is that this is very applied work. So we're doing the research and we're collecting the data, but we're also making the connections to how that affects our lives and the world around us. So a great example of that was a few years ago, we got a question about the connection between climate and lightning bugs. I first heard that and thought, "Is there a connection?" And after I did some reading, it turns out there is. So lightning bug adults will lay their larva in the ground every summer or fall. That larva will stay in the ground over the winter.
(16:30):
And then, as it starts to warm up in the spring, and especially as those soil temperatures warm up, that's like their alarm clock. That's when they start to emerge from the ground. And it's usually around the middle of May or early June every year that you start to see those lightning bugs that are now in the air flying around and lighting up. So for me, that took it from being just... An interesting weather fact is something I can actually see. When the lightning bugs start flying, I think about climate.
Tracey Peake (16:54):
That's really cool. We are big fans of lightning bugs here at the Audio Abstract. I do love a lightning bug. Well, thank you so much for being here today and talking us through the drought, and impacts, and history, and all of the above.
Corey Davis (17:09):
Absolutely. Fingers crossed for some rain soon.
Tracey Peake (17:11):
Yes. We've been speaking today with Corey Davis, assistant state climatologist for North Carolina. This has been Audio Abstract. I'm your host, Tracey Peake. Thank you so much for listening.
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