PRECIPITATION IN THE EDWARDS AQUIFER REGION

The Edwards Aquifer Authority (EAA) monitors precipitation throughout the region using a network
of 75 real-time rain gauges. Rainfall data is used as input for watershed computer models that

can provide estimates of monthly recharge to the aquifer. Collected over several years or decades,
the extensive database of rainfall information can also be useful for monitoring climate trends,
evaluating relationships between rainfall and aquifer levels, or for understanding how global-scale
phenomena such as “El Nino” (which refers to above-average sea surface temperatures in the
equatorial region of the Pacific Ocean) may affect rainfall in Central Texas.
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The locations of the EAA rain gauges are shown in Figure 1. In general, rain gauges are not always
reliable indicators of total rainfall over a region. Rainfall can vary greatly over relatively short
distances and a gauge only reflects rainfall at a specific point. Additionally, gauges are susceptible
to occasional malfunctions. NEXRAD (Next-Generation Radar) data from the National Weather
service provides a potential solution to the limitations of individual rain gauges because it provides
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continuous coverage of the entire region based on overlapping coverage from NEXRAD Doppler
radar stations in Brackettville, Corpus Christi, New Braunfels, and Granger, Texas. However,
NEXRAD measures reflectivity of precipitation near ground level and not the actual amount of
precipitation as measured by rain gauges. For this reason, EAA takes a two-step approach to
rainfall data by using the operational rain-gauge data as a “ground-truth” to calibrate the NWS
NEXRAD data. The resulting product is a dataset of hourly rainfall totals for a grid of 16-km?2 pixels
over the entire region of interest that extends back to January 1, 2003.
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Figure 2 shows the calibrated NEXRAD coverage area with a color map indicating total 2015 rainfall
for each 16-km? pixel. The high degree of spatial variability in rainfall totals can be seen, with the
highest rainfall total of 70.3 inches in Travis County at the northeast edge of the coverage area and
the lowest total of 17.7 inches in Edwards county on the western edge of the coverage area. Figure 2
also shows delineations of the nine watershed catchment areas that contain streams that cross the
Edwards Aquifer recharge zone.
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The rainfall over these watersheds is of particular interest because their catchment areas convey
water to the Edwards Aquifer recharge zone and the data can be used as input to the EAA’s HSPF
(Hydrologic Simulation Program—Fortran) models as one method to estimate recharge. Table 1
provides the 2015 area-averaged rainfall total for each of the nine watersheds obtained from the
calibrated NEXRAD data. Figures 3 through 12 illustrate the distribution in time of rainfall for each
watershed area. It can be seen that the month of May provided much of the cumulative rainfall
throughout the region, followed by dry summer months and relatively wet conditions from late
October through December.

2015 RAINFALL TOTALS FOR NINE DELINEATED CONTRIBUTING ZONE WATERSHEDS

GAUGE 2015 AREA AVERAGE RAINFALL (INCHES)

Nueces-West Nueces River Basins

Frio-Dry Frio River Basins

Sabinal River Basin

Area Between Sabinal and Medina River Basins
Medina River Basin

Area Between Medina and Cibolo River Basins

Cibolo and Dry Comal Creek Basins

Guadalupe River Basin

Blanco River Basin

.............................................................................................................................................................
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2015 Daily and Cumulative Rainfall for the Watershed Area of Cibolo Creek and Dry Comal Creek Basins
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2015 Daily and Cumulative Rainfall for the Watershed Area of Blanco River Basin

Blanco River Basin
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Because the timeframe covered by EAA’s calibrated NEXRAD rainfall data does not begin until year
2003, it is not yet suited for evaluating long term historical trends in annual rainfall. For this type of
analysis, we rely on data at individual rain gauges that have been in place for many decades. Table
2 shows how the 2015 annual rainfall for several selected gauges across the region compares to the
long-term average rainfall. It can be seen that above-average rainfall was observed at all of these
locations in 2015.
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2015 DEVIATION FROM MEAN RAINFALL VALUES

GAUGE COUNTY LONG-TERM AVERAGE 2015 TOTAL DEVIATION FROM AVERAGE

San Antonio Intl. Airport Bexar

New Braunfels Comal
San Marcos Hays
Hondo* Medina
Sahinal Uvalde
Boerne Kendall

Brackettville Kinney

...........................................................................................................................................................................................................................

* Incomplete data set, actual totals may be greater. (Rainfall amounts shown in inches)

Table 3 lists the annual rainfall totals for these gauges going back to 1934. These rainfall records
indicate how variable rainfall can be at a particular location from year to year. For example, the
lowest annual rainfall total observed at San Antonio Airport rain gauge was 13.7 inches in 1954,
while the highest was 52.3 inches in 1973. Although these records show extended periods of above-
average or below-average rainfall, there does not appear to be any significant trend of increasing or
decreasing annual rainfall totals in the region over the long term.

The long-term records for these rain gauges and many other weather stations throughout the region
can be obtained online from the National Centers for Environmental Information (formerly the
National Climatic Data Center) at http://www.ncdc.noaa.gov/cdo-web/search. Data from the EAA’s
rain gauge network or calibrated NEXRAD database may be obtained from EAA upon request.
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1934-2015 Annual Precipitation for Selected Rain Gauges

in the Edwards Aquifer Region (in inches)

YEAR BRACKETTVILLE UVALDE  SABINAL  HONDO SA BOERNE NB SM

1670 1807 2397 2765 2678 3080  35.67
193  --- .17 4821 5873 4293 5293 4167  41.09
1936 2236 2453 2653 3527 311 4759 3041 3348
1937 1685 17.88  957a 2293 2607 3281 29.19  26.03a
1938 1997 1312 1539 2756 2326 2414 2832  28.17
1939 1838 2530 13.98b 2314 1883 2620 1335 1859
1940 2243 2766 2751 2813 3079 3229 3811 4357
1961 2152 3179  33T7ha 4407 2636 4160 4299 4841
1942 21.01 1901 137a 3483 3846 3112 4208  44.65
1943 233% 2063 17.21 3143 2051 2633 2993 2545
19646 2476 3276  2].62a 3246 3319 4298 4314 4742
1945  15.69 2237 2660 2957 3046 3350 3938  31.74b
1946 1910 2641 14162 29.65 4507 4562 6160  52.24

1947 22926 22.67  --- 1898 1732 2189 2752  21.53
1948 20022 1831  --- 2882 2366 2377 19.88b 21.27a
1949 3132 341 --- 39.90 4081 4105 21 3622

1950  17.70 1827 15282 2491 1986 2494 2113  21.10
1951 1471 1607 1563 2405 2446 1876 2484  30.88
1952 1226 1824 2316 2556 2624 3754 3387 39N
1953 1012 1834 2146 2061 1756 2142 3006  33.39
1956 1938 1560 1472 1192 1370 1029 1012 1342
1955 2655 1836 2087 21.21 1818 1927 2312 2644
1956  7.58 9.29 11.29 1556 1431 1205 1841 1837
1957 3421 3930 4003 3509 4883 5255  51.88  46.51
1958 4537 3903 4118 4160 3969 4094 3640  39.08
1959 2751 3151 27.02 3068 2450  35.64  404AS 4347
1960 1992 2398 2624 3237 2976 3255 3428 4548
1961 1791 2626 27.26 2736 2647 2545  15.70a  30.02
1962 1087 1412 1358 1785 2390 2526 2740 2847
1963 1507 1670  18.99 1890 1865 2066 2341  19.90
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1934-2015 Annual Precipitation for Selected Rain Gauges

in the Edwards Aquifer Region (in inches)

YEAR BRACKETTVILLE UVALDE  SABINAL  HONDO SA BOERNE NB SM

1964 2075 2230 2378 2829 3188 2736 3065 3027
1965 2148 2621 2941 3080  36.65 4241 4516  45.00
1966  21.63 2087 2154 2946 2144 2905 2598  27.12
1967 2195 2010 2389 3033 2926 2675 3174 2641
1968  17.26 2520 29.88b 3191 3040 3514  3H97 313
1969 2853 3338 3305 3230 3142 3807 3301 3659
1970 1650 1359 2213 3096 2274 2119 3523 3230
1971 2946 3101 3100 3296 3180 4524 2943  31.10
1972 2121 1549 2110 2543 3149  35.09 4202  31.90
1973 3061 3085 35.14b 4782 5228 5093 5166 4791
1976 1825 3094  2093b 3641b 3700 4180 4285  37.28a
1975 2662 2692 2365 258ka 2567 3349 3582  4B.6h4
1976 3440 4604 4082 4521 3913 4524 49.06  47.46
1977 1506 1990 17.06 19.40  29.64 3243 2483  29.69
1978  19.06 1848 2128 2464 3599 3517  3635%h  33.08
1979 1636 3235 3144 2883 3664 3997 3672 3874
1980 1833 2306 2267 2127 2423 39.02 3369  29.56
1981 2873 2624 3019 2740 3637  41.05 4323  49.62
1982 1910 2335 1844 2199 2296  27.66 2104  22.47b
1983 1935 2445 2333  2092b 2611 3460 3413 3695
1984 1624  1533b 2067 21.19a 2595 2697 2090  8.26b
1985 1893  576a 2367 2194 4143 3177 3126 3354
1986 2746 2986b 29.62b 36.01b 4273 4352  47.04  42.20
1987 3945 3639 3836 4009 3796 3986 3733 3794
1988 1208 1520 1352 981  19.01 1949 1627b 21.50
1989 1698 1865 1726 1610 2214 2514 2099  25.46
1990  38.24b 2473 3006 2701 3831 4251 2458  35.14b
1991 2811 2177 3112 3455 4276 4822 5655  51.07
1992 2222 2785 31.73 4534 4649 6417  38.84b  40.33b
1993 1518 932¢ 1320 1660 3200 2402  19.54b  24.01b
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1934-2015 Annual Precipitation for Selected Rain Gauges

in the Edwards Aquifer Region (in inches)

YEAR BRACKETTVILLE UVALDE  SABINAL  HONDO SA BOERNE NB SM

1994 2285 39.61 2932 2238b 4042 4098 3576  40.85
1995 2587 1947 2755 2455 2320 3029 2329 3257
1996  2032b 1620 1420 1550 1780 2457 19.00 2820
1997 - 2171 3874 3154 3394 --- 41.65  43.56
1998 2415  27.40b 20.66b 30442 4210 4574 5298  58.51
1999 1988 19.08 2550 1694 1663 1867 2107 19.38
2000 18.11b 2384 2287 3249 3586  46.30a 36.34b  40.56
2001 1840 2602 2587 3059 3672 8391 319 A2M
2002 --- 36.79 3575 L4700 4627 6320  43.60 4616
2003  2519c 2339 2486 3470 2845 2855 2342 2574
2006 4023 27.76 3199  LhT76 4532 6050  50.55  52.68
2005 2513 1648 2024 2890 1654 2631 21.01 2242
2006 1462  17.85 11.06 1215 2136 2426 2851  26.36
2007 3993 2889 3755 5758 4725  59.00 4540 4159
2008 1259 11.23  1h66 1618 1376 1474 1670  15.79
2009 1426 1619 2086 2500 3069 3265 2810  33.10
2010 2378 1886 2713 2732 3139 4206 3703 27.58b
2011 1298 9N 1381 1527 1758  17.76 1925  19.3%
2012 2035 1397 1870 2596 3930 2978 3549 3426
2013 21.18a 2275 2287 19.48a 3199 2895 3288 3130
2016 1892a 21.09 2062 17.84a 2820 29.00 2317 2384
2015 26208 --- 4162 3290a 4222 5009 4345 5229

MEAN 2176 2306 2402 2862 3049 3414 3288  34.08
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U.S. Department of Commerce; Uvalde data: Texas A&M AgriLIFE Extension Service.

a Partial record not included in long-term mean or median; missing one month.

b Partial record not included in long-term mean or median; missing more than one month.
¢ Change in gauge location from previous years.

--- No data available.

Mean and median values calculated using only years with full records.

Years with partial or missing records discarded from data set.
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