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1. Introduction

May of 1995 was the third wettest May on record at the National Weather 
Service Office (NWSO) Goodland (GLD), Kansas. Total precipitation collected at 
the Weather Service Office was 4.87 inches, and this was 1.38 inches above 
average for May. The entire County Warning Area of the NWSO experienced 
above normal precipitation during this month with some totals exceeding 12 
inches over the far eastern parts of the area. Many areas received as much as 
75 percent of their annual precipitation from late April through May.

Hydrologic conditions across northwest Kansas, during May 1995, re­
sponded to the excessive rainfall. Subsoils were saturated and runoff into local 
rivers and creeks occurred almost immediately with any rainfall event. The 
highest water levels indicated by river gages and reported by river observers 
was noted east of Goodland and Colby, although standing water was common in 
nearly every farm field and low-lying area during the month. The River Fore­
cast Center (RFC) river models also showed wet soil conditions by producing low 
flash flood guidance values across the area.

This study examined the accuracy of the WSR-88D (KGLD) rainfall esti­
mates in hydrologically active areas during the middle to late May using the 
Storm Total Precipitation Product (STP) data and reports from local cooperative 
observers across northwest Kansas. The data collected contains both the coop­
erative (COOP) rainfall totals and STP estimates for up to 24 hours with each 
case ending around 1200 UTC (the time that most of the GLD observers trans­
mit their accumulative rainfall reports).

With the limited gage data support (non-cooperative observations) that 
will be utilized in the Precipitation Processing Subsystem (PPS) of the radar, it 
is important that the WSR-88D serves as a reliable diagnostic tool for precipita-
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tion detection and accumulation, especially during possible flood situations. 
Shown below, the KGLD radar has proven to be dependable during most in­
stances for diagnosing precipitation amounts.

2. Cases and Results

As with many other NWSO’s with the WSR-88D, the STP is a commonly 
viewed Principal User Processor (PUP) product at NWSO GLD. The Storm Total 
accumulation is updated every volume scan when precipitation is detected within 
radar range. The 88D samples a volume of the atmosphere and provides areal 
estimates of precipitation. On the other hand, rain gage data taken from the 
field provides point source measurements of precipitation. For the purposes of 
this project, rain gages distributed over northwest Kansas combined to compute 
Mean Areal Precipitation (MAP). This was done by using the simple Arithmetic 
Method of computing MAP (Linsley et al. 1975). It was common to see that 
results from these two sources were not the same for every given case.

Many rainfall events from late April into early May led to saturation of 
the soils across the Goodland Hydrological Services Area (HSA). Additional rain 
through late May would cause concerns for flooding in some river basins.

A. Case 1

From May 16 to the morning of May 17 the KGLD STP product indicated 
generally 1.5 to 2.5 inches of rain over sections of Logan, Gove, and southern 
Thomas Counties of northwest Kansas (Figure 1). Rain gages in this area com­
puted a MAP of .80 inches in 24 hours. Only one COOP station exceeded a total 
of 1 inch. The difference was approximately 250 percent, or about 1.2 inches if 
the radar estimates were averaged. Based on this difference and from other 
reports received during the event, no advisories or warnings were issued. Re­
gardless, the KGLD STP estimates alerted the radar operator to the situation 
that led some rivers to rise to levels that had not been reached for sometime.

B. Case 2

The second case, ending the morning of May 22, the STP estimated .5 to 
1.0 inches of rain over Thomas and Sheridan Counties (not shown). MAP 
amounts produced by 5 COOP gage stations in the area were .75 inches, and 
very small differences resulted from the radar/gage computations.

Rainfall amounts on the morning of May 22 were not very large, yet they 
were enough to create additional runoff into the local rivers and creeks that 
were previously affected by sudden rises and high flows. As it turned out, flood 
advisories were issued for five northwest Kansas counties including Thomas, 
Sheridan, and Graham from late on the 22 to the following morning due to more

2



uk ia yb-iy
DECEMBER 1995

: oj v\■ >-« W : : :: * : £| ».6iVno to q
vt urs: cv-jj-to .. <-(.n::v 
:n az;\:Oit> -x>*tr:<tp mo. :. N. ,V,:.S»CK lV : > OJ (i U.\rWA:<!-XOV«C; 
•» t--~ to QNttO S WZ 
<2> W ©XXfOX^CJtlXiLt;'

Fi
gu

re
 1. Storm T

ot
al

 Pr
ec

ip
ita

tio
n e

nd
in

g a
t 1

15
9 U

TC
, 17

 M
ay

 19
95

. Rai
nf

al
l e

sti
m

at
es

 un
de

r 1
.5

 in
ch

es
 ha

ve
 be

en
 fi

lte
re

d 
ou

t f
or

 cl
ar

ity
 of

 th
e p

ro
du

ct
. Ac

tu
al

 CO
O

P r
ai

nf
al

l r
ep

or
ts 

ha
ve

 al
so

 be
en

 ad
de

d t
o t

hi
s p

ro
du

ct
.

3



CR TA 95-19 
DECEMBER 1995

showers and thunderstorms. This activity, combined with the earlier rains de­
tected by radar, enhanced the threat of flooding.

C. Case 3

The final case was a rainfall event that occurred over the far eastern 
counties of the Goodland HSA. Rain gage stations in Norton and Graham Coun­
ties on the morning of May 27 indicated average rainfall of 2.7 inches. In fact, 
all gages collected more than 2 inches. The STP ranged between 1.5 and 2.5 
inches as shown in Figure 2. This time the difference was about .7 inches if the 
radar estimates were averaged and compared to the MAP.

Based on the KGLD precipitation estimates early May 27, NWSO GLD 
issued flood warnings for parts of Norton and Graham Counties where numerous 
creeks and rivers were flooding. Water levels remained at or above bankfull 
along sections of the South Fork Solomon River in Graham County through the 
day. Two small bridges were washed out in southeast Norton County with 
estimated damage costs of 7,000 dollars.

3. Conclusion

Although the KGLD STP product did not match the gage amounts each 
time, it did give a good areal representation of precipitation for the flood prone 
river basins of northwest Kansas. Considering the hydrologic conditions at the 
time, the radar detected rainfall data necessary for forecasting several river 
stages and the more significant flooding toward the end of May. In situations 
where flooding was a threat, the KGLD radar provided valuable precipitation 
amount information that was utilized for flood advisory and warning situations 
at NWSO GLD.

Currently, the WSR-88D PPS generates a 2x2 km grid for display with 16 
data levels. Precipitation product thresholds can be adjusted to improve the 
utility of the data levels. Future software build changes, including higher reso­
lution products, should more accurately pinpoint rainfall amounts with fewer 
adjustments. This will further increase the effectiveness of the Goodland HSA 
flood/flash flood warning program.
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