Lincoln National Forest Climate Report: Water Year 2024

Highlights

« The current average 12-month (October-September) Standardized Precipitation Index
(SPI) for Lincoln National Forest is -1.27 (Moderately Dry).

» Average October-September precipitation was 13.75 inches, which was -6 inches
different from the long-term average. This value ranks 119th out of 130 years in total
precipitation (Rank 1 is the wettest year).

» Average October-September temperature was 54.2 degrees F, which was +2.1 degrees F
different from the long-term average. This value ranks 7th out of 130 years in average
temperature (Rank 1 is the warmest year).

« The 1-month outlook for November predicts a 50-60% chance of drier-than-average
precipitation and a 50-60% chance of warmer-than-average temperatures. The 3-
month seasonal outlook for November-January predicts a 50-60% chance of drier-than-
average precipitation and a 60-70% chance of warmer-than-average temperatures.
(More information at NOAA Climate Prediction Center, https://www.cpc.ncep.noaa.gov/)
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Figure 1: Lincoln National Forest drought status for Water Year 2024 (September 2024 12-Mo. SPI)
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Table 1: 12mo. Water Year Drought Statistics

District Minimum SPI Mean SPI Maximum SPI Total Precip [in.] Anomaly [in.]

Smokey Bear -1.65 -1.06 -0.61 14.93 -4.74

Guadalupe -1.53 -1.41 -1.33 10.49 -6.45

Sacramento -1.73 -1.35 -0.86 14.58 -6.64
Note:

Lincoln National Forest SPI and climate statistics for Water Year 2024 (October - September). Statistics are calculated based
on the average of all PRISM grid cells lying within a District boundary.
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Seasonal Drought Summary

The Maps in Figure 2 depict SPI values at the end of each season for districts in the Kaibab
National Forest (KNF). Seasonal definitions for the KNF are as follows: Winter ( Oct - Feb );
Spring ( Mar - May ); Summer ( Jun - Sep ); Fall ( -). Figure 3 shows seasonal drought
progression within each district. Seasonal mean SPI values and precipitation totals are shown in
Table 2. Figure 4 depicts monthly progression of forest-wide 12-month SPI. Mean values are
calculated by averaging all grid cells lying within a district or forest boundary. SPI and
precipitation values were acquired via PRISM Gridded Climate Dataset.
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Figure 2: Lincoln National Forest end of season SPI maps for water year 2024 (September 2024 12-Mo. SPI)

~

THE UNIVERSITY OF ARIZONA

Cooperative Extension

' 4

1

Climate Report - University of Arizona

, CSAP
cLIMAS A« 2

httpiicals.arizona.edu/climate




Seasonal Drought Summary (cont.)

Seasonal SPI Values 2021 - 2024
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Figure 3: Lincoln National Forest seasonal SPI values (2021-2024). Seasonal monthly definitions are as follows: Winter (Oct-Feb); Spring
(Mar-May); Summer (Jun-Sep); Fall (-).The displayed SPI value represents the final month within each season at a timescale of the
number of months within that season. Current seasonal SPI values (black dots) are not final since the season is still in progress.

Table 2: District-level Seasonal SPI and Climate Statistics

12-  Winter  Spring Fall 12- Precip
District Winter  Spring  Summer  Fall Month Precip Precip S“.m”.‘er Precip Mon?h Anom

SPI SPI SPI  SPI . ) Precip [in.] . Precip :
SPI [in.] [in.] [in.] fin] [in.]
Smokey 042 054 072 - 106 425 1,60 9.08 _ 1493 474
Guadalupe -0.28 -1.06 -1.14 — -1.41 3.21 0.67 6.60 - 10.49 -6.45
Sacramento -0.48 -0.51 -1.13 — -1.35 4.29 1.49 8.80 - 14.58 -6.64

Note:

Lincoln National Forest seasonal SPI and climate statistics by District. Values are calculated based on the average of all PRISM grid
cells lying within a District boundary.
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Figure 4: 12mo. SPI for Lincoln National Forest (2000-2024)
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Temperature Impacts on Drought

This section explores the impacts of temperature on drought development for different time
length intervals. Figure [A] shows the relationship between the Standardized Precipitation Index
(SPI) and Standardized Temperature Index (STI) at a 12-month timescale for the entire Forest
and at each District . Table [B] shows precipitation and temperature-based climate statistics at
3-, 6-, and 12-month timescales. Figure [C] shows time series plots of the SPI and Standardized
Precipitation-Evapotranspiration Index (SPEI) at 3-, 6-, and 12-month timescales. Note — the
Hargreaves method is used to estimate potential evapotranspiration for the SPEI calculation.

Precipitation - Temperature Drought Classification

12-Month
~ o [l
o
2
x 2-
3 Wet 8
c 1- Forest (>:
Ee] o
E A Average ‘E
% 0 LCLOI M’m District -
[ ® Guadalupe
o ] [ ] gacr:megto
o -1 mokey Bear
s oA
©
8 o Dry| 3
° 2014 2016 2018 2020 2022 2024
S 6-Month
%)
-3- 3
-3 -2 -1 0 i 2 3
Standardized Temperature Index (STI)
[
3
s
x
[B] 3-Month  6-Month  12-Month -
Total Precip [in]  6.56 8.87 13.75 -
Precip Anom [in.] -3.43 -4.74 -6
3
Mean Temp [F] 68 64.8 54.2 2014 2016 2018 2020 2022 2024
12-Month
Temp Anom [F] 2.3 2.6 21 3
SPI -1.3 -1.44 -1.36
STI 1.59 1.95 1.74
SPEI -0.83 -0.35 0.22

Index Value

[A] Drought classification quadrant of the 12-month SPI and 12-month
STI (Standardized Temperature Index). [B] Table showing 3-, 6-, and

12-month climate statistics for the Lincoln National Forest. [C] Time )
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Station Climate Summaries

Summaries from climate stations with relatively long periods of record, minimal missing data
(<10% of days), and within the area boundary are presented in the following tables (5 and 6) as
reference locations. These stations are a select subset of stations that contribute to the gridded
climate maps. Red circles on map indicate locations of NOAA Global Historical Climate Network
stations.
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Figure 5: NOAA station(s) located within the report area boundary.

Table 3: 12mo. NOAA Climate Station Observations for the 2024 \Water Year

Total Precip Days Total Avg Temp

Station El(?t\; POR Precip Anom with Snow Temp Anom Frggzz
(in) (in) Precip (in) (F) (F) y

ALAMOGORDO WHITE 2014-

Do RIS W 4200 300 332 249 36 00 616 -048 71

CLOUDCROFT 8723 gggi' 17.99 -8.99 82 636 457 -054 155

RUIDOSO SIERRA 2010-

R 2o 6810 5070 956 145 63 00 547 094 105

Note:

Lincoln National Forest summary statistics of select NOAA stations within the Forest boundary for October 2023 through
September 2024
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NASA SPoRT Soil Moisture Estimates

Relative Soil Moisture Percentile
(0-2m depth): 10-26-2024
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Figure 6: Integrated surface to 2 meter deep relative soil moisture estimate

Modeled soil moisture estimates are provided by the NASA Short-term Prediction Research and
Transition Center. This program uses a land surface model to integrate surface weather
conditions (e.g. precipitation, temperature, wind...) with surface and soil properties like
vegetation cover, soil depth and type to track and make near real-time estimates of soil moisture
on a 3km by 3km grid. This map displays how unusually wet or dry the relative soil moisture
(based on local soil properties) is for the integrated amount from the surface to 2 meters deep.
(more information at https://weather.ndc.nasa.gov/sport/modeling/lis.html)
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Mechanics Behind the Standardized Precipitation Index (SPI)

The SPI is a meteorological drought index which use monthly precipitation sums to calculate a
time series of z-score values. The SPI uses z-score values to represent the number of standard
deviations a monthly precipitation total is from the long-term mean. The sign (positive or
negative) of a z-score value represents if the monthly total precipitation is above (+, water
surplus) or below (-, water deficit) the long-term mean for all other instances of that month on
record. Furthermore, the size of the z-score value represents the frequency of drought
conditions (Table . Smaller SPI values (i.e. falling near zero) represent more frequent drought
events while larger SPI values (positive or negative) are less frequent drought events.

Table 4: SPI Drought Categories

SPI Value SPI Category
>2 Extremely Wet
1.5t01.99 Very Wet
1t01.49 Moderately Wet
-0.99 t0 0.99 Near Average
-1to-1.49 Moderately Dry
-1.5t0-1.99 Very Dry
<-2 Extremely Dry
Note:

Table adapted from https://drought.unl.edu/Monitoring/SPI/MapInterpretation.aspx

An important feature of the SPI is the ability to be calculated at a variety of monthly timescales.
This flexibility allows the SPI to evaluate drought conditions for different time periods. For
example, a 3-month SPI calculation compares total precipitation from the 3 months with all other
instances of those same 3 months on record. Land managers can assess SPI values of different
timescales to interpret short and long-term drought conditions on their land.

About the data used in this report

« PRISM Climate: The gridded used in mapping and forest and district level climate
summaries is provided by the PRISM (Parameter elevation Regression on Independent
Slopes Model) statistical mapping system. This system uses a weighted regression
scheme to interpolate station data while accounting complexities like topography and rain
shadows. The PRISM mapping system relies on a high density of stations to account for
small variations in temperature and precipitation. Use caution in interpreting fine-scale
patterns (or lack thereof) in regions with low station density. More information on PRISM
can be found at https://prism.oregonstate.edu/ and https://climatedataguide.ucar.edu
[climate-data/prism-high-resolution-spatial-climate-data-united-states-maxmin-temp
-dewpoint.

« Climate Stations: Station-level data used in this report consist of NOAA Global Historical
Climatology Network(NOAA-GHCN) stations and USDA NRCS Snow Telemetry sites
which include Cooperative Observer sites, Airports, and CoCoRAHS volunteer
observations and also USDA NRCS Snow Telemetry(SNOTEL) sites. NOAA-GHCN
stations consist of Cooperative Observer sites, Airports, and CoCoRAHS volunteer
precipitation observations. SNOTEL sites are automated stations located in key snow
monitoring locations, often in forested locations. NOAA-GHCN data were accessed
through the Regional Climate Center-Applied Climate Information System(RCC-ACIS)
and SNOTEL data were downloaded using the ‘snotelr’ package. <//pagebreak>
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Report Information

» This report was generated on 2024-10-26 .
» Past reports can be found at: https://cales.arizona.edu/climatereports/

Contact information

Direct any questions, comments, or suggestions to:

» Mike Crimmins, Professor and Extension Specialist (crimmins@arizona.edu)
« Trevor McKellar, Research Scientist (tmckella@arizona.edu)

https://cals.arizona.edu/climate
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Appendix A: Allotment Climate Statistics

Smokey Bear Ranger District

End of season Standardized Precipitation Index (SPI) maps and climate statistics for allotments
within the Smokey Bear Ranger District of the Lincoln National Forest are shown below.

Smokey Bear Ranger District Seasonal SPI Values

5-Month Winter SPI (October - February) 3-Month Spring SPI (March - May)

Latitude

Longitude

Figure 7: End of season SPI values for allotments within the Smokey Bear Ranger District.

Table 5: Allotment-level Seasonal SPI and Climate Statistics

. . 12- .

) ) 12- Winter Spring Fall Precip

District erétg: Sprslr;’gl Sumrgglr glajl: Month Precip Precip = Su_mrr_ler Precip Mon?h Anom

) : recip [in.] h Precip :

SPI [in.] [in.] [in.] fin] [in.]

Payton  -0.80  -0.52 -0.92 - 1.4 3.58 1.65 9.35 - 14.58 5.8

Indian 539 945 065 - 097 3.88 1.54 9.01 - 14.43 -4.13
Divide

Pery 062  -048 -0.82 - 124 3.14 1.42 9.00 - 13.56 -4.89
Canyon

North Coe  -0.40  -0.59 -0.56 - -1 3.05 1.16 9.00 - 13.21 3.8

Be”ggg 034  -0.51 065 - 097 4.41 1.60 9.42 - 1543 424

Latham  -045  -0.80 -0.45 - 099 2.92 1.01 9.13 - 13.05 -3.93

Hightower  -0.12  -0.47 -0.29 - 061 3.92 1.32 6.96 - 12.20 2.38

Dry Gulch  -041  -0.54 -0.69 - 103 4.60 1.81 10.03 - 16.44 476

Finley  -0.45  -0.45 -0.49 - 087 4.49 1.66 8.97 - 15.13 -3.93

Vi -049  -051 0.72 - AN 3.76 1.53 9.46 - 14.75 -4.91

Loma 506 066 -0.88 - 108 7.32 2.41 11.14 - 20.87 6.47
Grande
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. . 12- .
vt e 09 SIS Ed o Puch ey Preoh Precp Mo iwom
[in.] [in.] [in.] [in.] fin.] [in.]
South Coe ~ -0.35  -0.60 045 - 088 273 1.05 8.56 1234 329
Haskins ~ -0.27  -0.34 069 - 080 408 1.68 7.80 - 1356  -354
Wilderness ~ -0.44  -0.50 059 - 096 494 176 9.53 - 1624 453
Eagle Creek 053  -0.59 050 - - 2.64 113 8.66 - 1243 369
Capitan Gap 038  -0.17 404 - 113 536 235 10.42 - 1813 586
Wilson  -022  -0.36 056 - -078 401 1.56 6.88 -~ 1244 301
Hale Lake ~ -055  -0.50 081 - 119 323 141 8.94 -~ 1358 472
Lower Bonito ~ -0.30  -0.68 08 - 11 666 228 10.70 - 1964 635
Kudner  -0.55  -0.52 054 -  -099 329 138 9.04 - 1371 398
Jacks Peak  -019  -0.50 045 - 075 376 1.30 747 - 1224 284
Block -031  -0.70 058 - -099 299 1.01 8.03 - 1203 -369
Fitz  -046  -0.43 080 - A1 3.82 158 9.29 - 1469 473
Vouoson 034 -0.40 095 - 114 438 173 9.26 - 1537 503
'\ga;:ﬁg’ 003  -0.88 057 - -091 304 079 8.04 - 1187 341
Bill 004 -072 071 - 092 309 1.01 6.93 - 1103 353
NogalLake ~ -0.60  -0.53 063 - 107 335 147 9.36 - 1418 442
VeraCruz  -043  -0.46 041 - 08 326 133 8.05 - 1264 3.1
Wi dlg:g:zg 057  -0.44 080 -  -1.16 463 1.93 10.29 - 16.85  -5.79
Ruidoso  -0.62  -0.40 437 - 159 472 215 9.08 - 1595 735
BarW  -031  -0.53 044 - -081 4.03 1.39 7.87 - 1329 324
Cedar Creek  -051  -0.63 A14 - 44 619 229 10.09 - 1857 757
Arroyo Seco  -015  -0.78 059 -  -095 277 095 7.08 ~ 1080 357
Taly  -050  -057 048 - -097 264 112 8.67 - 1242 357
Welch  -0.30  -0.45 077 - 102 435 1.66 9.39 1540  -443
Comery  -033  -0.37 097 - 113 450 181 9.40 - 1571 515
Alienated ~ -058  -0.54 060 - <105 339 144 9.41 - 1425 432
Arabella  -037  -0.71 053 - -098 294 1.10 8.31 - 1236 -3.99
Salazar 036  -0.67 051 -  -097 258 096 8.26 - 1180  -346
Spencer 039  -0.53 036 - 079 412 145 8.15 - 1372 331
Diamond = 545 043 041 - 082 405 158 8.53 - 1416 357
Peak
Comon 052 086 082 - -0t 272 114 8.85 - 1271 374
Ato 029 -0.82 087 - 113 849 249 11.89 - 286 757
Fastflele o050 057 048 - 097 264 112 8.67 - 1242 357
Skinner  -059  -0.51 072 - 113 359 158 9.39 1456 476
Cavanaugh  -0.59  -0.52 075 - 118 298 133 8.93 - 1323 46
yonueh 045 048 051 - 09 420 163 9.03 - 148  -398
Gavilan 085  -0.48 097 - 146 348 164 9.20 -~ 1433 603
Mouhfa”iﬁ 026  -0.41 060 -  -0.83 3.94 1.48 6.84 - 1226  -3.14
Pino  -0.34  -0.40 046 - -078 354 139 7.03 - 119  -298
Jacob Spring  -0.36  -0.60 074 - 109 320 114 8.21 - 1255 4.1
Baca  -017  -0.80 050 - 09 3.11 0.93 8.72 - 1275 346

Note:

2024 Water year (October - September) and seasonal climate statistics for allotments within the Smokey Bear Ranger District.
Seasonal monthly definitions are as follows: Winter (Oct-Feb); Spring (Mar-May); Summer (Jun-Sep); Fall (NA). All data acquired via
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Winter  Spring  Summer  Fall 12- Winter Spring Summer Fall  12-Month Precip
District Month Precip Precip - Precip Precip Anom
SPI SPI SPI  SPI h ) Precip [in.] h ) )
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Guadalupe Ranger District

End of season Standardized Precipitation Index (SPI) maps and climate statistics for allotments
within the Guadalupe Ranger District of the Lincoln National Forest are shown below.

Guadalupe Ranger District Seasonal SPI Values

5-Month Winter SPI (October - February) 3-Month Spring SPI (March - May)

Latitude

Longitude
Figure 8: End of season SPI values for allotments within the Guadalupe Ranger District.

Table 6: Allotment-level Seasonal SPI and Climate Statistics

. . 12- .
v WS SRS SIS Pl wenin  Prech  Pecs ST precp MO o
il n] il PR ing

Siting Bull 057 049  -080 - 115 247 061 4.81 - 7.89 36
Black River 042 047 <139 - 15 492 179 9.60 - 1631 -804
Bear Springs  -070  -048  -096 -  -134 3.20 152 9.76 - 1449 659
Ssporli(rjgsr 059 054 097 - 133 2.97 1.31 8.95 - 1323 59
Hardin  -059 046  -090 -  -123 3.04 122 8.23 - 1339 5.7
Rm 051 -055  -086 - -122 267 118 8.41 - 1225 507
Car?;orﬁ 043  -075 148 -  -163 5.34 151 9.06 - 1591  -898
Panama  -075 049  -1.07 - 147 274 138 8.91 - 1304 6.6
Sargent  -066 054 133 -  -164 3.18 139 8.50 - 1307 739
Woods 038 -054  -120 - 134 479 137 8.06 - 1422 659
Natonal ~ -0.56 053  -068 -  -1.1 3.51 1.03 8.56 1340 5
Acrey 019 049  -138 - 13 7.1 217 1027 - 1955 815
Montgomery ~ -055 -053  -083 - 122 262 121 8.62 - 1245 518
Mccollaum 055 -047  -037 - -086 4413 123 8.58 - 1394 377
Prude 050 -046  -101 -  -126 3.42 0.96 6.33 - 1071 479
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ot WS Se S Ed wown  Preoh  pedy oS precp MU o

[in.] [in] [in.] fin] [in]
Last

Channs 040  -0.48 140 - 15 5.33 187 9.92 - 1712 837

Bullis 556 053 081 - 116 3.12 0.84 5.79 - 9.75 421
Springs

- 072 047 422 = 156 555 155 9.19 1406 741

- 074 040 096 - 131 3.64 1.80 10.34 - 1577 681

- 053 042 445 - 136 4.54 1.94 1017 — 1665 725

- 054 -056 070 - 114 2.39 1.08 8.35 - 118  -468

- 037 -050 416 - 128 5.84 2.08 10.68 ~ 1860 743

- 072 047 422 = 156 555 155 9.19 1406 741

- 041 048 089 - 113 4.80 1.46 8.47 - 1473 554

- 053 -050 133 - 154 3.96 156 9.07 1459 759

- 048 058 446 - 144 3.00 1.21 8.20 - 1241 607

- 041 057 144 - 155 5.21 1.71 9.46 - 1638 85

- 054 040 108 - 13 5.26 2.14 11.06 - 1845 759

- 049 045 1422 = 139 468 1.92 10.01 - 1661 735

- 051 053 421 - 146 3.67 144 8.81 - 1392 682

- 050 -057 416 - 145 3.08 1.25 8.43 - 1276 624

- 047 050 133 - 148 466 178 9.57 - 1601 774

- 059  -0.50 133 - 158 3.79 155 9.07 - 1441 765

- 053 057 118 - 148 3.03 1.25 8.31 - 1259 635

- 035 -060 142 - 5 4.82 134 8.02 - 1418 716

- 058 -059 053 - 101 4.09 113 7.99 - 1322 453

- 045 048 136 - 149 472 178 9.55 - 1604 783

- 023 041 126 - 124 6.76 2.29 10.66 - 1971 77

- 047 053 123 - 145 3.69 1.38 8.76 - 138 678

- 08 046 095 - 139 2.71 144 9.52 - 1367 649

- 058 -056 124 - 154 3.13 1.32 8.48 - 1203 6.8

- 055 -054 1423 - 5 3.47 1.41 8.87 - 1375 69

- 070 043 442 = 143 3.74 177 9.90 - 1541 722

- 071  -051 099 - 14 2.66 1.32 8.90 - 1280 623

- 045 048 431 = 143 5.38 1.98 10.28 - 1764 817

- 043 048 108 - 124 3.88 112 6.62 - 1161 499

- 050 -0.48 129 — 146 458 1.82 9.72 - 1612 764

Note:

2024 Water year (October - September) and seasonal climate statistics for allotments within the Guadalupe Ranger District. Seasonal
monthly definitions are as follows: Winter (Oct-Feb); Spring (Mar-May); Summer (Jun-Sep); Fall (NA). All data acquired via PRISM.
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Sacramento Ranger District

End of season Standardized Precipitation Index (SPI) maps and climate statistics for allotments
within the Sacramento Ranger District of the Lincoln National Forest are shown below.

Sacramento Ranger District Seasonal SPI Values

5-Month Winter SPI (October - February) 3-Month Spring SPI (March - May)

Latitude

Longitude
Figure 9: End of season SPI values for allotments within the Sacramento Ranger District.

Table 7: Allotment-level Seasonal SPI and Climate Statistics

. . 12- .
o Wi e SmTS B yows sy meon s Pesp MO om
[in.] [in.] [in.] [in.] fin] [in.]

Escondido ~ -0.14  -0.57 124 - 122 6.71 1.90 10.14 ~ 1875  -7.14
Pendleton  -0.80  -0.43 079 - 124 2.80 1.50 9.99 ~ 1429 605
Ca‘i‘;’(')”rf 052  -0.49 062 - -1.03 3.38 1.41 9.32 - 14.10 -4.23

16 Springs ~ -0.33  -0.70 046 -  -093 2.99 1.05 8.99 - 1303  -355
Carrissa  -0.54  -0.43 058 - - 3.54 1.07 7.07 - 1168  -4.09
Cuevo  -0.34  -1.10 113 - 143 3.35 0.62 6.45 - 1042  -7.08
ScottAble  -0.65  -0.60 055 - 108 3.28 1.42 9.43 - 1443 431
Miller Flats ~ -0.17  -0.57 124 - 124 6.60 1.95 10.18 - 1874 724
Potter Hill  -0.61  -0.56 122 - 151 5.30 2.30 9.47 - 1707 762
Sacramento 026  -0.47 058 -  -0.86 4.04 1.47 8.15 - 1366  -3.48

Note:

2024 Water year (October - September) and seasonal climate statistics for allotments within the Sacramento Ranger District.
Seasonal monthly definitions are as follows: Winter (Oct-Feb); Spring (Mar-May); Summer (Jun-Sep); Fall (NA). All data acquired via
PRISM.
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