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I. INTRODUCTION

General Introduction. Three climatic regions define Texas. The eastern region as
classified by a simplified version of K6ppen’s classification is humid subtropical (Cfa).
This region’s climatic characteristics are as follows. The coldest month has an average
temperature of under 18°C (64.4°F) but above -3°C (26.6°F); at least one month has an
average temperature above 10°C (50°F). Precipitation of the driest month averages more
than 3 cm (1.2”). This region is also characteristic of having hot summers, with the
warmest month over 22°C (71.6°F).

From the Guadalupe Mountains along the Rio Grande to the Davis Mountains, the
climate is subtropical desert (BWh). Characteristically, this climatic region is known for
being hot and dry. Evaporation exceeds precipitation on average throughout the year.
There is no water surplus; hence, no permanent streams begin in this region of Texas.
This region is considered to be desert and always stressed for moisture. The mean annual
temperature is over 18°C (64.4°), with annual precipitation of usually less than 40 cm
(15.77).

The panhandle area, the southern border region (east of Big Bend National Park),
and the region that lies between (north to south) is recognized as the subtropical semi-arid
climate (BSh). Just as the desert, evaporation here exceeds precipitation on average
throughout the year. In addition, there is no water surplus here. A semi-arid climate

characterized by grasslands, it occupies an intermediate position between the



desert climate and the more humid ones. Again, like the desert, the mean annual
temperature is over 18°C (64.6°F)

All three of these climatic regions show the characteristics of warm: to hot
summers and mild to no winters. Each of these régions has a different average
precipitation expectation in comparison to the others. The humid subtropical climate, on
average, receives more precipitation than the subtropical semi-arid climate, which
receives more than the subtropical desert climate. All of these regions experience
drought. Figure 1 is a climograph representing the humid subtropical climatic region. It
shows the precipitation and temperature that can be expected for the area of Texas
classified as Cfa. El Paso, Texas is a subtropical desert climate. Figure 2 shows what
can be expected to take place over the year in Texas in the BWh regions. The most
identifiable difference between the BSh and BWh climates is the amount of moisture.
Notice that in Amarillo (see Figure 3), there are greater amounts of precipitation in the
summer months than in El Paso. Austin, Texas, in Travis County, experiences
temperatures and precipitation values influenced by the merging climatic regions. See

Figure 4 for the climograph.

Problem statement. Texas uses five indices to measure drought. One of these is the
Palmer Drought Severity Index (PDSI). Texas uses this index to measure the hydrologic
component of drought. This is a problem because the PDSI does not measure just the
hydrologic component of drought. The PDSI uses the components of meteorological and

hydrologic drought to assess agricultural and socioeconomic drought.
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El Paso, Texas (BWh Example)
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Amarillo, Texas (BWh Example)
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Austin, Texas (BWh Example)
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Objectives. The aim of this research is to create a new hydrologic index and to examine
its ability in measuring Texas droughts against the PDSI. In doing so, this research
supports the concept of basing hydrologic drought measurements on the hydrological
factors that comprise the drought. The research will maintain the theory that the
meteorological components of drought apply to and support the hydrologic drought

index.



fI. LITERATURE REVIEW

Drought. The National Droughit Mitigation Center NDMC) states that, “Drought is a
normal recurrent feature of climate, although many erroneously consider it a rare and
random event” (NDMC 2000, 1).

There are four disciplinary definitions of drought. They are meteorological
drought, hydrologic drought, agricultural drought and socioeconomic drought. Days with
less than a set normal amount of precipitation define meteorological drought.
“Definitions of meteorological drought must be considered as region specific since the
atmospheric conditions that result in definitions of precipitation are highly variable from
region to region” (NDMC 2000, 2).

This variability, the NDMC discusses, is a result of the global water balance and
the hydrologic cycle. “In this cycle, water moves from land and ocean to the atmosphere
as water vapor and returns as precipitation” (Strahler and Strahler 1996, 89). “Since one
planet contains only a fixed amount of water, a global balance must be maintained among
flows of water to and from the lands, oceans and atmosphere” (Strahler and Strahler
1996, 90).

Agricultural drought combines components of meteorological drought with
agricultural impacts such as lacking crop yields or dehydrated livestock. (NDMC 2000)
The third disciplinary perception of drought is hydrological drought. It is the association

between any precipitation shortage and the effects of the shortage on the surface and/or



subsurface water supply. (NDMC 2000) Socioeconomic drought is the fourth type of
drought. This form of drought affects both social and economic dealings.

The supply of many economic goods, such as water, forage, food

grains, fish and hydroelectric power depends on weather. Because

of the natural variability of climate, ,waier supply is ample in some

years but unable to meet human and énvironmental needs in other

years. Socioeconomic drought occurs when the demand for an

economic good exceeds supply because of a weather-related shortfalt

in water supply. (NDMC 2000, 4)

Greater concern with defining drought occurs when multiple professions examine
drought and its impacts. The National Science Foundation (1979) list four major
difficulties in defining drought; discipline specific definitions, definition of drought
regions, need for incorporation of stream flow, and uniform terminology.

Drought is a normal occurrence in the state of Texas. It is probable that at any
given time of the year, Texas is experiencing some form of drought. (Votteler 2000) The
twentieth century recorded drought in every single decade. The drought in the early and
mid 1950s was the most severe drought in Texas recorded history. All areas of the state
experienced severe to extreme drought. Ironically, the 1930s Dust Bowl era drought, the
largest meteorological disaster in American history, was not the worst drought
experienced in Texas. This is not to imply that Texas did not feel implications of the
Dust Bowl drought, but to emphasize the severe harshness of the drought in the 1950s.
(Bomar 1995)

According to Herring (2001), there are three primary contributors to the
development of drought. The first is land and sea surface temperatures. The second is

atmospheric circulation patterns. The third is the soil moisture content. The extreme

event of drought is a cycle of these intricately related factors and their interaction.
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Hydrological droughts are usually out of phase with or lag the occurrence of
meteorological and agricultural droughts. It takes longer for precipitation deficiencies to
show up in the components of the hydrological system as soil moisture, stream flow, and
ground water and reservoir levels. As a result, impacts are out of phase with those in
other economic sectors because different water use sectors depend on these sources for
that water supply. Therefore, competition for water in these storage systems escalates
during drought and conflicts between water uses increases. (NDMC 2000)

Land use is a primary concern when considering hydrological drought. Changes
in human patterns of land use affect hydrological drought. The most common changes
are land degradation and the construction of dams. Altering land characteristics is the
main way humans inadvertently exacerbate hydrologic drought. The result is an increase
in the frequency of water shortage even when no increase of frequency occurs in the
meteorological drought. (NDMC 2000)

Drought initially begins with natural climatic variability. The magnitude of this
variability depends on the climatic region. Drought is a normal occurrence in desert and

semi-arid climates. In the humid region, drought is very irregular.

Drought indices. Yevjevich, da Cunha, and Vlachos (1983) describe the importance of
drought indices. They contend that indices are beneficial due the fact that they allow for
impacts of droughts in different areas to be compared to one another. The most widely
used drought index in the United States is Palmer’s Drought Severity Index, which
examines the stochastic behavior of drought (Lohani and Loanathan 1998; U.S.

Department of Commerce 1965; Guttman 1999).
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The state of Texas Drought Preparedness Council (TDPC) uses five different
indices to measure/describe drought. They are the Standard Precipitation Index (SPI), the
Keetch Bryam Drought Index (KBDI), the Satellite Vegetation Health Index (VT), the
Crop Moisture Index (CMI), and thie one this research is concerned with, the Palmer
Drought Severity Index (PDSI) (TDPC 2001).

The PDSI is a pseudo-meteorological drought index used to calculate and
examine long-term drought. It takes into consideration such factors as precipitation;
evaporation; run-off; transpiration; soil moisture; water consumption. The Palmer
Hydrological Drought Index (PHDI) is an early form of the PDSI. It excludes such
factors as soil moisture and water consumption. The CMI is a modification of the PDSI.
It reflects short-term moisture supply in the areas of major crop production. Its design
prevents its use to assess long-term drought. (U.S. Department of Commerce 1965;
NDMC 2000)

TDPC uses three indices not derived by Palmer. They are the SPI, KBDI, and the
VT. The SPI detennjnes the variation from average precipitation over many time scales
including days, months, and years. The KBDI measures percent soil moisture based on a
field capacity of eight inches of water, and is important when assessing fire danger. The
VT characterizes changes in vegetation amounts (0-100, with 0 meaning extremely poor
and 100 symbolizing excellent) based on relative moisture. (TDPC 2001)

To create the PDSI, Palmer used the water balance model. The water balance
model (Alley 1984) involves many limitations and forces many assumptions into the

creation of the index. One of the assumptions is the method that evapotranspiration is

calculated. Alley and Palmer agree that there is no accepted method of calculating
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evapotranspiration. Palmer uses Thorwaite’s method to compute potential
evapotranspiration. When using other methods of calculating evapotranspiration (besides
Thorwaite’s method), the water balance model creates indices with conflicting results
from Palmer's index, and is therefore, incompatible for any type of analytical
comparisons. The most troublesome feature of Palmer’s index is the determination of
severity classes. (U.S. Department of Commerce 1965; Alley 1984)

Palmer uses data acquired from central Iowa and Kansas to define a numerical
scaling system to classify drought severity. A value of zero refers to normal conditions.
Negative numbers identify the different stages of drought severity. Minus two identifies
moderate drought; minus three identifies severe drought and minus four (and lower)
identifies extreme drought. In the same manner, positive numbers refer to normal to
excessive rainfall. These figures when applied to other parts of the United States imply
that the defined classes use the terms “severe” and “extreme” rather loosely. Palmer also
develops his recommendation for constants in the equation, from the same central lJowa
and Kansas data. While three regions of Texas are used as examples for developing
monthly weighting factors, they were created using not only the formulas developed from
the Kansas and Jowa data, but also using the same constants. In his examination of the
spatial variation of drought, Karl (1983) modified Palmer’s recommended constants so
that he could determine the existence of spatial trends. (U.S. Department of Commerce
1965; Karl 1983; Alley 1984; National Oceanic and Atmospheric Administration 2000)

Palmer’s indices take much more into consideration than what defines
meteorological drought. By including evapotranspiration, and soil moisture conditions

Palmer’s indices hint toward a hydrological drought index (Alley 1984, 1100). Palmer
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considers the impact of soil moisture — while his use of the phrase “Climatically
Appropriate For Existing Conditions (CAFEC)” without identifying normal climate
seems more appropriate when assessing estimatiouns and predictions of agricultural
drought.

Karl (1986) discusses Palmer’s original design of creating computations for his
index using monthly averages. This desensitizes the PDSI from any short-term
influences. Karl suggests using the Z-Index as a means of assessing agricultural drought.

Karl and Kascielny (1982) use Principal Components (PC) Analysis to identify
the components that account for the variance of the PDSI across the United States. Using
state gridded data, every location sampled in Texas experienced drought at one time in all
four seasons. They conclude that the geographic location of Texas is the most influential
factor in the occurrence of drought.

Palmer designed the PDSI calculations to address fhe measurement of hydrologic
drought in semiarid and dry sub-humid regions. He cautions that any attempt to use these
calculations in any other climatic realm may result in unrealistic values and therefore
unrealistic interpretations. Texas is an area within the two regions that Palmer identifies
as the basis for his calculations and the state experiences more meteorological droughts
than any other area. The Fox Index intends to provide information regarding
precipitation and evaporation, the main components of drought. The resuits of the Fox

Index apply to the three climatic regions of Texas and are easier to interpret than the

PDSI.
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Creating a drought index. Palmer used the water balance or hydrologic accounting
approach to climatic analysis to create his index. This method of analysis creates a time
series of moisture excesses and deficiencies. In hydrologic accounting, the parameters of
evaporation and precipitation are critical. To understand the moistness or aridity of a
climate, evapotranspiration is compared to precipitation. This comparison allows for
ground storage of water and its consumption. (Thornwaite and Mather 1955). This is
extremely important because drought is relative. Areas with differing climates have
different levels of drought severity. For example, areas of aridity are always under stress
of little water, therefore a drought in those areas would constitute much drier conditions
than what would be needed to constitute a drought in areas of moister climate.

There are many different indices of drought. Choice of an index depends on the
impacts and data parameters relevant to the region to be monitored. This paper uses
evaporation and precipitation to develop a meteorological drought index suitable to
addressing short-term water supply issues in a large climatically diverse state such as
Texas. The following chapter describes, in detail the methodologies in the creation of the

Fox Index.



II. METHODOLOGIES

The following sub-sections detail the computation of the Fox Index. Data
variables are defined. Sources of data are provided. There is a description of the
research design. The means of calculation are identified. Finally, in this section, the

process for analysis is given.

Data definitions.

1. Actual climatic weighting factor — the calculated amount of influence climate has
on precipitation departures, considering the estimated value.

2. E —reported evaporation amount for a quadrangle.

3. Estimated climatic weighting factor — a calculated estimate of the influence of
climate on precipitation departures.

4. Modified Palmer Drought Severity Index (MPDSI) — the adjusted PDSJ for real-
time.

5. Moisture anomaly — the departure of the precipitation and evaporation measured
for the month from the normal values for the month.

6. Moisture demand for a quadrangle — the calculated amount of water needed by a
quadrangle.

7. P —-reported precipitation amount for a quadrangle.

15
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8. Quadrangle — an area of land defined as one-degree latitude by one-degree

longitude.

Data sources. The Texas Water Development Board provided the evaporation and
precipitation data for this study. The precipitation and evaporation data are those
collected at the weather stations for each quadrangie. These variables are available for
every quadrangle in Texas. The reported Palmer Indices are available online from the
National Climatic Data Center (NCDC) in Asheville, NC,

http://www.ncdc.noaa.gov/onlineprod/drought. The data from the TWDB was developed

from single stations, whereas the Palmer data was developed from merged data from
many stations. TWDB divides Texas into 103 quadrangles (Figure 5). This study is
concerned with five quadrangles representative of the climatic regions of the state. The
period of record is the fifty years, 1947-1998. Texas divided into the one-degree latitude
by one-degree longitude quadrangles defined by the Texas Water Development Board.

See Figure 5 for the map.

Research design. This research builds on that of Malstaff (2000) in an attempt to
recalculate Palmer’s drought series as a continuous function. The idea is to create a new
index that is easier to use to monitor drought in Texas. Malstaff’s (2000) methodology
suggests the calculation of the new index by using Palmer’s basic equations, and
changing his model for Texas by using data specific to Texas. He suggests that the Fox

Index base itself on the Palmer Hydrologic Index without considering Palmer’s moisture
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probability rules. The most dramatic means of changing the model is by Malstaff’s
recommendation to use actual measurements of evaporation rather than predicted
calculations of potential evaporation, and by placing the ground water amount to the
demand-side of the equations. This results in the strict use of evaporation and
precipitation data. (TWDB 2000)

The Fox Index uses reported evaporation and precipitation data for quadrangles in
Palmer’s formulas rather than all required components of the PDSI. The data processing
and graphical representation take place in a Microsoft Excel Workbook.

In this study, the data processed are those of five quadrangles. The quadrangles
represent the three climatic regions in Texas, with the humid subtropical area represented
with both continental and maritime influences. The quadrangles used for this research
are 206 (includes the Amarillo, Texas weather station), 601 (includes the El Paso, Texas
station), 613 (includes the Nacogdoches, Texas station), 1010 (includes the Corpus
Christi, Texas station), and quadrangle 710 (includes the Austin, Texas station). The fifth
quadrangle, including Austin, Texas, represents the transition area of all three climates in

the state.

Calculations of the index. The Fox Index uses the December 1947 reported value for the
Palmer Drought Severity Index and the reported evaporation and precipitation data from
the respective quadrangles as a seed to calculate index values for the period, 1948-1997.
To compare the Fox Index to the Modified Palmer Drought Severity Index and Palmer
Hydrologic Drought Index, the research suggests using trend line analysis (TWDB 2000

b). The slopes of these trend lines will be compared using a t-test (Zar 1974). Similar
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slopes would imply that both indices are measuring the same fundamental components of

drought. If so, the process of monitoring drotight in Texas can be simplified by using

only precipitation and evaporation data readily available at weather stations.
The following equations create the Fox Index from evaporation and precipitation

data.
A =((E/P)+2.80)/D, [1]

where A is the moisture demand for a quadrangle, E/P is the ratio of evaporation to

precipitation, and D is the absolute value of precipitation departure for the month.
K’=15*log(A)+0.5, [2]

where K’ is the estimated climatic weighting factor and log (A) is the base ten logarithm

of the moisture demand for a quadrangle.
K=(17.67/(D *Ki)) *K’ [3]

where K is the actual climatic weighting factor, 17.67 / (D * Ki) is the ratio of Palmer’s
constant and the averages of the absolute values (D) for the annual (Ki) precipitation

departures, and K’ is the estimated climatic weighting factor.

z=d*k, [4]
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where z is the moisture anomaly, d is the average precipitation departure, and k is the

climatic weighting factor.

FI=0.897 * PHDI_ 1)+ z(t) / 3 [5]
or
FI=0.897 * MPDSI,_ ) +z(t) / 3, [6]

where FI is the Fox Index, PHDI; ) is the reported PHDI for the month before starting
the calculations and MPDSI;_ ) is the reported MPDSI for the month before starting the
calculations (for this study, both are the reported December 1947 values), and z(t) is the
moisture anomaly for the month of calculation.

Each of these equations builds upon the one calculated before it. Therefore, to
calculate the Fox Index, evaporation and precipitation data are processed through each

equation, in order of its listing here.



IV. RESULTS

The expected result is that the trend lines of the comparative indices will not be
the same. The trend lines should differ in the sense that the Fox Index uses a local scale
of information (data collected at the single station quadrangle level) as opposed to the
Palmer Indices, which use merged data from larger regions. The varying scales of the
data, and components of the calculations (variables e.g., precipitation and evaporation
data strictly, rather than precipitation, evaporation, soil moisture and water consumption
data) determine the differences between the trend lines and their equations. The Palmer
Drought Severity Index identifies drought in areas that include many quadrangles while
the Fox Index identifies drought severity at the one-degree latitude by one-degree
longitude scale. Therefore, independent identifications of the variations from quadrangle
to quadrangle take place. This is as opposed to the PDSI “canceling out” the differing

quadrangle occurrences.

Comparisons. The results of the calculations are compared by graphic representation.
The results are analyzed by means of trend line analysis. Important factors considered
are the relationships between the equations of the lines, the similarities of the trends and
the differences between the trends. The comparisons analyze the relationships between
the indices, if any exist. The most important relationship to notice is that between trends

of the time sequence graphs produced by the indices.

21
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The following graphs show the results from the previously mentioned tables. The
results of the Fox Index are compared to the Palmer Hydrologic Drought Index and the
Modified Palmer Drought Severity Index. Following the direct comparison graphs are
the graphs with the trend line analysis. Below aré the descriptive results for each

quadrangle.

Quadrangle 206. Figure 6 shows that the Fox Hydrologic Drought Index and the Palmer
Hydrologic Drought Index track in the same pattern. The Fox Index has a greater range
of values than the Palmer Index does. Figure 7 illustrates the linear trends of each of the
indices. The equation for the FHDI trend line is y = -0.0314 (year) — 0.4474. The
equation for the PHDI trend line is y = -0.0517 (year) + 1.3006. The R*value for each
equation is 0.10. Figure 8 shows the Fox Drought Severity Index and the Palmer
Drought Severity Index tracking along the same general pattern as Figure 6. The linear
trends of the drought severity indices are given in Figure 9. The equations of the trend
lines are y = -0.03 (year) — 0.4718 and y = -0.0521 (year) + 1.2962 for the FDSI and
PDSI respectively. The R? values for these trends are 0.13 for the Palmer Index and 0.09
for the Fox. A t-test comparing the slopes of the trend lines (Table 1 and Table 2) shows
a statistically significant difference (t= 9.5 and t= 9.1 respectively) between the slopes for
all indices. Appendix A lists the tables created in the calculation of the Fox Drought
Severity Index and the Fox Hydrologic Severity Index for Quad 206. Summary tables for

the other four quads are presented in Appendix B.
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Table 1. Quadrangle 206 Hydrologic ﬂrought Indices Statistical Analysis

‘Hy: Slope PHDI = Slope FHDI
Hy,: Slope PHDI <> Slope FHDI

For Sample 1 (FHDI):

For Sample 2 (PHDI):

SUM (x° ) = 42925

SUM (x°) = 42925

SUM (xy) =-1918.28

SUM (xy) = -560.9575

SUM (v ) = 88.153989

~ SUM (v*) = 27.84722025

n=>50

n=350

b =-0.04469

b=-0.01307

residual SS = 2.427765

residual SS =20.51645

residual DF = 48

residual DF = 48

(S“y+x)p = 0.23900224

Sgi-2 = 0.003337036

t=9.475713312

v=96

9 052)96 = 1.985

Therefore, reject Hy.

P <0.001
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Table 2. Quadrangle 206 Drought Severity Indices Statistical Analysis

Ho: Slope PDSI =}Slope FDSI
H,: Slope PDSI <> Slope FDS
For Sample 1 (FDSI):

For Sample 2 (PDSI):

SUM (x°) = 42925 . SUM(x°)=42925

SUM (xy) =-1889.25 ~ SUM (xy) =-583.7375
SUM (y°) = 85.854962 SUM (v* ) =28.31612025
n=>50 n=>50

b =-0.044013861 b=-0.01359901

residual SS = 2.699793752 residual SS =20.37786821
residual DF =48 residual DF = 48

(S%y+x)p = 0.240392312
SBl-B2 =(.003346726
t=9.087942425

v="96

to 052).06 = 1.985
Therefore, reject Hy.

P <0.001
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Quadrangle 601. Figure 10 displays the pattern similarities of the Fox Index and the
Palmer Hydrologic Drought Index. This graph displays information from the El Paso,
Texas area. This area is classified as BWh. The mioisture stressed region has negative
values for normal climatic moisture lévels. The Fox Index does not generate zero as the
normal climate value. This quadrangle identifies that fact visibly. Figure 11 is the graph
of the linear trend lines for the FHDI and PHDI for Quadrangle 601. The trend line data
for each are as follows. FHDI: y =-0.028 (year) —2.8374; R?=0.12. PHDI: y =-0.058
(year) +1.7596; R2=0.18. Figure 12 illustrates the Fox Index with its moving trend
(intervals of five years) and those of the PDSI. Figure 13 illustrates the linear trend lines
of those depicted in Figure 12. The equation for the FDSI linear trend line is y = -0.0272
(vear) — 2.8508, and the R?=0.11. The equation for the PDSI linear trend line is y = -
0.0514 (year) + 1.513, and the R =0.15. Tables 3 and 4 show the statistics for this
quadrangle illustrating that here, as with Quadrangle 206, the slopes Fox Indices are
significantly different than the slopes of the Palmer Indices. The t-test comparing the
slopes of the indices for Quadrangle 601 result is t-values of g = 13.15 and tgs) =

13.46. See Appendix B for the summary table presented for Quadrangle 601.



Table 3. Quadrangle 601 Hydrologic Drought Indices Statistical Analysis

H): Slope PDHI = Slope FDHI -

Ha: Slope PDSI <> Slope FDSI

For Sample 1 (FHDI):

5t

For Sample 2 (PHDI):
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SUM (x”) = 42925

~ SUM (x” ) = 42925

SUM (xy) = -4819.585

SUM (xy) = -246.16

SUM (¥ ) = 638.785498

SUM (v° ) = 38.964468

n=>50

n=350

b =-4819.585/42925 = -0.11228

b = -246.16/42925 = -0.00573

residual SS = 97.64631

residual SS = 37.55283

residual DF = 48

residual DF = 48

(S%ysx)p = 1.408324

SBI-BZ =(.0081

t=13.15286

v=96

10 05(2).96 = 1.985

Therefore, reject Hy.

P <0.001




31

Table 4. Quadrangle 601 Drought Severity Indices Statistical Analysis

Hy: PDSI = FDSI
Ha: PDSI <> FDSI o e
For Sample 1 (FDSI): For Sample 2 (PDSI):

SUM (x*) = 42925 , SUM (x”) = 42925

SUM (xy) =-4802.33 SUM (xy) =-277.27

SUM (y°) = 635.842152 SUM (7° ) = 29.555673
n=>50 n=50

b=-0.111877228 b =-0.006459406

residual SS = 98.57058499 residual SS = 27.76467351
residual DF = 48 residual DF = 48

(S%ysx)p = 1.315994359
Sg1-p2 = 0.007830453
t=13.46254532

v =296

to 05(2).96 = 1.985
Therefore, reject Hy.

P <0.001
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Quadrangle 613. Figure 14 illustrates the hydrologic drought indices calculated for the
Fox and Palmer Indices. Figure 15 shows the linear trend lines for FHDI and PHDI for
Quadrangle 613. The equations for the linear trend lines are y = -0.0405 (year) + 3.9461
and y = -0.0662 (year) + 1.4652 for the FHDI and PHDI respectively. The R? value
equals 0.24 for the FHDI and R? value equals 0.17 for the PHDI. Figure 16 is the graph
of the PDSI, the five-year interval moving trend line associated with the PDSI, the FDSI
and its associated five-year interval moving trend line for Quadrangle 613. Figure 17
illustrates the linear trend lines of the indices represented in Figure 16. The linear trend
lines are determined using y = -0.0393 (year) + 3.9271 (FDSI) and y = -0.0567 (year) +
1.1779 (PDSI). R? respectively equals 0.24 and 0.15. The t-test comparing the slopes of
the trend lines (see Tables 5 and 6) shows that there is a significant difference between

the slopes of the trend lines of the indices.



Table 5. Quadrangle 613 Hydrologic Drought Indices Statistical Analysis

H,: Slope PDHI = Slope FDHI -
"Ha: Slope PDHI <> Slope FDHI
For Sample 1 (FHDI):

For Sample 2 (PHDI):

37

SUM (x°) = 42925

SUM (x° ) = 42925

SUM (xy) = 3292.815

SUM (xy) =-973.505

SUM (v° ) = 441.4595143

SUM (y° ) = 48.116377

n=>50

n =50

b=0.076711

b=-0.02268

residual SS = 188.8647

residual SS = 26.03805

residual DF =48

residual DF =48

(SPye)p = 2.238571

Sp1-g2 = 0.010213

t=9.731905

v=96

to 05(2).96 = 1.985

Therefore, reject Hy.

P <0.001




Table 6. Quadrangle 613. Drought Severity Indices Statistical Analysis

Hy: Slepe PDSI = FDSI -

Hy: Slope PDSI <> FDSI
For Sample 1 (FDSI):

. For Sample 2 (PDSI):

38

SUM (< ) = 42925

SUM (x” ) = 42925

SUM (xy) = 3320.1

SUM (xy) = -970.6575

SUM (y* ) = 443.8486273

SUM (v° ) = 38.7773165

n=>50

n=>50

b =0.077346535

b =-0.02261287

residual SS = 187.0503975

residual SS = 16.82796339

residual DF =48

residual DF = 48

(S%ye)e = 2.123732926

Spi-p2 = 0.009947405

t=10.04879231

v=96

10 05(2).96 = 1.985

Therefore, reject Hy.

P <0.001
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Quadrangle 710. See Figures 18 —21. Figure 18 illustrates the hydrologic drought
indices with their respective five-year interval moving trend lines. Notice the similarities
in the patterns of the indices. The FHDI reports greater variance of index values than the
PHDI does. Figure 19 shows the linear trend lines for the PHDI and FHDI for
Quadrangle 710. The properties of the linear trend lines are, for the PHDI: y = -0.0777
(vear) + 5.9936 with R” = 0.16 and for the FHDI: y = -0.0625 (year) + 1.6982 with R? =
0.12. Figure 20 displays the drought severity indices (PDSI and FDSI) with their
respective five-year interval moving trend lines. Figure 21 illustrates the linear trend
lines developed for the PDSI and FDSI for Quadrangle 710. The properties of the
drought severity linear trend lines of Quadrangle 710 are, for the PDSI: y = -0.0762
(year) + 5.9692 with R* = 0.16; for the FDSI: y = -0.0567 (year) + 1.4118 with R* = 0.12.
See the statistics below (Table 7 and Table 8) that display the significant results of the t-
test comparisons. They show that the slopes of the PHDI and PDSI are different from the

slopes of the FHDI and FDSI.



Table 7. Quadrangle 710 Hydrologic Drought Indices Statistical Analysis

0 ope PHD ppe )
A ope PHD ppe )
For Sample 1 (FHDI):

For Sample 2 (PHDI):

44

SUM (x’ ) = 42925

SUM (x°) = 42925

SUM (xy) = 4306.5675

SUM (xy) =-517.6075

SUM (" ) = 867.7707853

SUM (Y ) = 41.21931825

n=50

_n=50

b =4306.5675/42925 = 0.100328

b =-517.6075/42925 = -0.01206

residual SS =435.7027

residual SS =34.97779

residual DF =48

residual DF =48

(SZyr)p = 4.902922
D

SBI-Bz =0.015114

t=7.435761

v=96

10 05(2),96 = 1.985

Therefore, reject Hy,.

P <0.001
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Table 8. Quadrangle 710 Drought Severity Indices Statistical Analysis

Hjy: Slope PDSI = FDSI

Ha: Slope PDSI <> FDSI

For Sample 1 (FDSI): R .- For Sample 2 (PDSI):
SUM (x°) = 42925 v SUM (x*) = 42925

SUM (xy) = 4339.845 o . SUM (xy) =-633.8025
SUM (y* ) = 870.933617 , SUM (v") =33.53301225
n=>50 n=150

b=10.10110297 b =-0.01476535

residual SS =432.1623969 residual SS = 24.1746987
residual DF = 48 residual DF = 48

(S*y+x), = 4.753511412
SBI-BZ =(.014882199
t=7.785698502

v=96

t0 05(2).96 = 1.985
Therefore, reject Hy.

P <0.001
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Quadrangle 1010. This analysis refers to Figures 22 — 25. Figure 22 illustrates the Fox
Hydrologic Drought Index, the Palmér Hydrologic Index, dnd their respective five-year
interval moving trend lines for Quadrangle 1010. Figure 23 illustrates the linear trend
lines for the FHDI and the PHDI for the quad. The equation of the linear trend line of the
FHDI is y = -0.0534 (year) + 2. The R? value equals 0.35. The equation of the linear
trend line of the PHDI is y = -0.0625 (year) + 1.6982. The R? value equals 0.12. Figure
24 shows the drought severity indices, of both the Fox and Palmer, with their five-year
interval moving trend lines. Figure 25 illustrates the linear trend lines of the FDSI and
the PDSI for Quadrangle 1010. The linear trend line of the FDSI is calculated using the
equation y = -0.0527 (year) + 1.9867. The value of R? is 0.34. The linear trend line of
the PDSI is calculated using the equation y = -0.567 (year) + 1.4118. The value of R?is
0.12. Table 9 and Table 10 are the summaries of the t-tests calculated that show the
slopes to be significantly different from one another (t = 13.15 and t = 13.46 for the HDI

and DSI analyses respectively).



Table 9. Hydrologic Drought Indices Statistical Analysis

Hy: Slope PHDI = Slope FHDI

H,: Slope PHDI <> Slope FHDI °
For Sample 1 (FHDI):

For Sample 2 (PHDI):
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SUM (x°) = 42925

SUM (x*) = 42925

SUM (xy) = -4819.585

.’ ~ SUM (xy) = -246.16

SUM (v° ) = 638.785498

SUM (v° ) = 38.964468

n=>50

n=150

b=-0.11228

b =-0.00573

residual SS = 97.64631

residual SS = 37.55283

residual DF = 48

residual DF = 48

(S%yx)p = 1.408324

SBI-BZ =0.0081

=13.15286

v=96

t() 05(2),96 = 1985

Therefore, reject Hy.

P <0.001
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Table 10. Drought Severity Indices Statistical Analysis

Hy: Slope PDSI = Slope FDSI -

Ha: Slope PDSI <> Slope FDSI
For Sample 1 (FDSI):

. For ple 2 (PDSI):

SUM (x” ) = 42925

SUM (x°) = 42925

SUM (xy) = -4802.33

SUM (xy) = 27727

SUM (v ) = 635.842152

SUM (y° ) = 29.555673

n=>50

n=>50

b=-0.111877228

b = -0.006459406

residual SS = 98.57058499

residual SS =27.76467351

residual DF =48

residual DF = 48

(S%y+x)p = 1.315994359

SBI-BZ =0.007830453

t=13.46254532

v=96

10 052,96 = 1.985

Therefore, reject Ho.

P <0.001
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Quadrangle 1010: Hydrologic Drought Indices Linear Comparisons
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Quadrangle 1010: Drought Severity Indices Comparisons
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V. CONCLUSIONS

The aim of this research has been to provide an index to monitor hydrologic
drought in Texas using only evaporation and precipitation. This research has shown that
aim has not been met. Using individual month’s values of precipitation and evaporation,
for determining the water balance yields some discrepancies. It is inevitable to have
some errors, due to the inexactness of measuring evaporation (or evapotranspiration).
The best means of reducing error is to use daily values. The most errors cccur with the
use of annual averages. Due to the constraints of data collection, this r;search uses
monthly values for both evaporation and precipitation. The errors occur due to the
average monthly values combining both the monthly surplus and deficiencies in its value.
This is the limitation of the water balance method.

The results of the two-tailed t test prove that the Fox Indices do not measure the
same characteristics that the Palmer Indices measure. The Fox Indices measure drought
at the single station quadrangle scale. The Palmer Indices measure drought over larger
areas, using data combined from multiple stations. Therefore, the Fox Indices will not be
adequate substitutes for the Palmer Indices. They will however offer a supplement to the
Palmer Indices with simplistic explanations.

Future research suggestions inciude applying the Fox Indices to the remaining 98
quadrangles in Texas, applying the Fox Indices to the other fifty states, to determine their
usefulness as an additional drought index throughout the rest of the United States, and

utilizing the Fox Indices as a resource for forecasting drought.
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Table Al. Quadrangle 206 Evaporation Data (inches)

AP

586

fo

- ()

66

1997 281 73| 606 7031 994| 711, 687) 529] 332| 174

1996| 309! 391} 562| 823| 537] 831| 872| 685) 478 6{ 385] 488 69 62
1995| 311| 377| 574]| 583] 615 773| 849| 821| 557| 676] 477| 444 70 56
1994 289| 253[ 521] 719] 631f 1123]| 1195] 1026] 85| 6851 496] 314 8102
1993| 21| 252| 494 665f 737] 977) 1157] 10] 908] 671 405| 278 77 53
19921 172] 341] 521| 5261 581 6591 91| 693] 737 596 38] 251 63 66
1991| 209 348]| 592 735{ 891§ 997] 1117] 9.83| 714] 798] 321| 364 80.7
1990] 261| 249] 326 428] 624] 1097| 1063]| 1023] 748] 501| 28| 22 72 51
1989| 324 19f 588| 58| 568] 587] 853| 643| 623| 646]| 554f 248 68 05
19881 168| 271] 429]| 616) 6.62] 843] 7.92] 811 68471 491 468]| 346 65 44
1987 | 223| 231 4] 635 499] 659] 1033] 764] 526| 52| 346| 232 60 67
1986 311| 4221 629 694| 6.83] 687| 1129] 778] 593| 3661 264| 188 67 42
19851 15] 334| 509| 683| 637| 833| 1033| 855] 714| 4.13} 251 0 64.12
1984| 204{ 492 321| 702] 7.55| 881] 917 743| 755| 499| 387! 194 68 5
1983} 204| 173| 359| 517] 6.05] 724| 1162 98] 858| 525| 366] 166 656 38
1982| 239) 291| 576] 664| 582] 677| 868 77| 767| 583; 402] 206 66 31
1981 226| 338| 445] 691| 648| 1018 942| 732| 551! 397| 382| 255 66 26
1980| 223| 311| 566} 629] 523} 969| 1302| 1021] 751]| 638] 3.23| 265 7522
1979| 167| 174 42| 527| 542] 744 912| 7541 701| 769] 277] 28 62 56
1978[ 135] 179[ 494]| 803| 6.23] 826| 1089| 921] 675] 536| 184 29 67 55
19771 171 371| 596; 542) 5.67 91| 1073| 802] 738] 549| 427 31 70 55
1976] 31| 48| 587] 595| 6.04] 933 846] 955! 565| 471] 285| 303 69 35
1975| 082| 145] 318| 563| 534 784]| 743| 8381 337| 744 267] 222 8577
1974| 268| 464| 447| 859] 7.15| 949| 1078 721 421 408 3] 166 37 95
1973| 176f 189] 294] 378] 53] 792| 8581 879]| 5659, 54] 34) 322 58 568
1972 231| 32| 592| 664] 5261 737| 795| 762]| 5635] 41y 174] 295 60 42
1971 306 3] 4131 601| 68| 723] 827| 694f 588] 511] 303| 183 613
1970 11f 165] 221] 46| 763] 826| 864] 844 66] 371] 213] 146 56 43
1969] 085] 148] 213] 572 541| 749] 763| 772] 467| 389 224 071 4993
1968| 074f 066] 343] 549| 5.08| 798| 728] 731{ 708] 595| 2.89] 083 5474
1967| 119} 178] 601] 649] 6691 638! 7231 716y 587 766]| 312) 1.71 6129
1966| 112 055| 542| 544| 65| 834 991| 674i 511] 589 542]| 184 62 28
1965| 154| 199] 187| 604| 6.26| 565| 831| 683] 561] 462] 348] 195 54 15
1964| 0761 16| 38| 737| 779] 884| 1072 898| 573] 555| 302| 184 66
1963 077]| 246] 578| 833] 6.91] 741 98] 665| 556| 589| 388] 103 64.45
1962| 08| 274] 452]| 501| 749| 672| 741] 792| 465| 518] 3121 171 §7 27
1961 09) 111] 339| 527| 6.28| 655| 715| 691} 62| 546| 143]| 217 52 83
1960 101} 166) 312] 582 6f 693| 578| 671] 486 345 305| 232 507
1959| 215| 251 486] 547] 572| 732| 748| 743| 722] 397] 267] 149 58 28
19581 1181 143| 111! 426] 461 797| 852 75] 599 44| 283 191 516
10671 241] 253 312] 403| 4.15 716 104 679] 586] 357| 195] 312 55 09
1956| 217 16| 618]| 713] 865| 894 871] 875| 879] 618| 383] 307 7399
1965| 182] 282} 529 775] 596| 762 9.1 77] 623| 553| 428) 295 67 06
19541 18] 427] 498| 589| 447| 866] 942| 859| 865] 524| 414]| 333 89 43
1963| 35| 34| 65| 77| 97| 111} 125 961 16| 72 4 13 88
1952] 32| 39| 49| 591 69| 115 114 1291 111] 98 54| 31 90
1951 19] 28] 44| 59| 58 75| 11.5] 123 111 851 42! 32 79
19501 33| 26 5] 57| 78 85 7.1 761 57y 571 381 32 56
1949] 29| 25| 47| 45 64 75 8.5 78, 64| 55 4, 23 63
19481 17 2| 38] 67 7 81 9.2 85 81| 55 4! 44 69
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Table A2. Quadrangle 206 Precipitation Data (inches)

Ty

S

st

AYFLe

26 96

1997) 052| 079 0f 764] 2.82] 251 .31f 374] 185] 091 1{ 208

1996| 002] 023] 013] . Ol 1.34] 334] 654| 4'74| 437] 147| 047| 048 23 14
1995| 311] 377y 102] 104} 5041 35] 366)..196] 283] 07| 004} 078 27 46
1994] 078] 01} 117] 18] 1.75] 155] 421] 269| 153] 134] 081| 052 18 24
1093} 105] 078] 137] 082] 2.38] 404] 381} 33| 171] 048) 068} 052 2074
1992] 051] 0a1| 116] 207] 3.581 622] 259| 393[ 039] 013| 146] 089 23 44
1991 078 0] 063] 011] 442] 369| 386] 2.67| 202 096| 133] 292 2338
1900] 124 144] 174] 161] 156] 057 267} 301| 335] 055| 074] 029 187
1989| 039] 058] 074] 038] 374 588] 218} 305| 197] 053] 001; 048 1993
1988| 057] 004| 176[ 294 41 295] 306} 279] 321 045| 028] 013 2219
1987 1] 121] 192] 043] 4.99] 407[ 191] 367] 372| 111] 059 16 2522
1986| 001] 114| 039] 069} 3.27] 296] 2.04] 488| 327 282} 21| 065 24 22
1985| 072 105] 233] 285] 1.51| 362] 153} 201] 502] 327! 056} 019 24 67
19841 046{ 054] 155] 133] 0.56| 414] 101] 317 09| 299| 096| 146 19 07
1983| 126 187] 116] 127} 2.63] 29] 055] 102] 075] 247; 057] 064 171
1982] 014! 09] 074] 063| 4.28 72] 643! 141] 171] 05| 075] 099 2319
1981 006| 015 2] 143] 2.44] 291] 355] 447] 268] 29| 137] 011 24 06
1980 11f o78| 186 151| 406] 197| 055| 227| 099] 036| 092 061 16 97
1979] 111] 034] 181] 162] 3.62] 389] 306] 352} 101| 196[ 043] 014 22 51
1978| 054] 112] 022] 053] 602] 496f 139] 141] 284] 088; 063; 026 208
1977] 0451 08| 04] 356] 568| 178] 238| 542] 086] 029} 033| 01 2206
1976 ol o11f o088l 198] 1.97] 176} 162] 207] 344]| 091| 034 0 15 09
1975| 047| 129] 06| 127] 3.57] 32| 531] 237| 076] 006| 142| G16 20 45
1074 032] 027] 138] 018] 2.12] 227] 051] 613[ 175] 349] 032} 043 19 16
10731 059] 05[] 458] 27| 149! 042] 421] 148] 234| 089] 032} 037 19 88
1972] 014] 008| 006| 014| 3.34] 387] 272 193 1] 163] 18 033 17 03
1971] 018] 175/ 008l 089] 0.73} 238] 28] 233] 432| 286 303| 085 222
1970] 001} o01| 138] 142] 038f 152] 174] 239] 094| 111} 049 0 1139
1969 002] 114] 147] 026] 4.09f 35| 257] 274| 352] 261] 033} 054 2278
1968] 153| 078] 057 108! 351| 219] 268 36| 063| 154 14 017 19 27
1967 002| 025] 037] 193] 1.74] 388] 374] 238] 125] 105| 028] 039 173
1966| 047] 077] 002] 089] 0.46] 376] 192} 382| 194| 045; 011| 018 14 78
1065| 048] 039] 089] 059] 2.72| 947 153] 233] 149] 119] 009} 057 2174
1964 | ooel 205] 011] 015{ 1.97] 278] 136] 193| 258] 04f 179} 079 1597
1963| 003} 067 01] 055] 2.62) 329| 217] 3.24] 175] 085| 028] 042 15.97
1962| 062] 028] 044] 13| 1.11] 587] 565] 283| 219} 097) 064 042 2222
1061 008] 05| 315] 024] 1.51| 465] 493] 29| 168] 116] 196! 02 2297
1960| 125] 134] 109] 097| 1.33] 635] 565] 351]| 422] 474] 001| 083 3128
10591 041] 017] 04| 124] 487| 228 414 283| 123} 232 019| 437 245
1058 0.91| 0.58] 207{ 22| 3.52] 258] 799] 108] 217] 01| 062; 047 243
19571 055] 097| 314 343] 5.03| 122] 096| 376| 083] 25| 107| 002 23 48
1956] 009 099] 007] 014| 2.66] 175| 294 1] 055) 038 0{ 003 106
1955] 024] 009] 011] 085] 5.43| 259] 202 13| 223] 015} 068] 006 151
1954| 024] 003] 014] 173] 467 201| 149]| 253]| 047} 104 0|l 022 14 56
1953| 052] 035] 047] 079} 0.81| 031] 377| 248]| 021] 387| 044| 057 146
1952| 033[ 033| 06| 246( 1.26| 243| 199| 212| C48 0] 098] 055 13 52
1951| 059] 111] 056] 074] 853 397| 165] 173[ 139 144| 042({ 041 22 54
1950 0] 026f 009] 115] 2.08! 482| 887 441] 445| 029; 004; G13 26 59
1949 225| 077] 082] 162] 544 382 47| 26| 203] 195] 002] 043 265
1948] 034 21] 079 075] 2.59] 255] 304]| 539| 051§ 192] 242} 007 21 57
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Table A3. Quadrangie 206 Evaporation/Precipitation (inches)

~ _ Dec Annual

1997 513] 356| 73000 0791 208} ‘ 190 371] 581 3321 084 245
1906 | 154 5] 1700] 4323]| 82300] 401 249} 133; 145| 109 408 8191 1017 301
1995) 100] 100 563 561 122 221 2327, 419] 197] 966] 11926| 562 257
1994 371] 2530 445 399] 361 725} 284] 381] 556 511 512) 604 444
1993] 200] 323 3861 811y 310y 242| 320, 303] 531 1398 506| 535 374
1992 282 832 449 254] 162} 106] 2351; 176] 1890| 4585 260 282 272
1991] 268] 2480 040] 6682 202] 270] 289] 368] 353] 83t 241) 125 345
1990 210| 173 187 266 400| 2194f] 398| 340) 223| 911 378 759 388
19891 83 328 795] 1526] 152] 100} 391; 211] 3167 1219] 55400] 506 341
1988| 295] 6775 244 210] 166] 28] 259| 291] 202| 1091] 1614] 2662 295
1987 223] 191 208] 1477] 100] 162) 541f 208] 141; 468 586y 145 231
1986] 3110] 3700 1613] 1008] 209] 232} 553| 159] 1814 130 1265 289 278
19851 208| 318 218 240] 422] 230} 675 425] 142| 126 4481 005 260
1984 443] 911 207 528] 1348] 213] 908] 234| 839 167 403] 133 369
1983) 162] 083 309 407 230] 250] 2113 961] 1144 213 842| 259 388
19821 1707| 323 778] 054] 136] 143] 135 546] 449| 1176 536) 208 286
1981| 3767( 2253 223 483] 266 350] 265] 164 206| 137 279| 2318 275
1980) 203 399 304 417] 129] 492] 2367] 450] 759) 1772 351| 434 443
19791 150] 512 232 3251 150 191 298 214| 694| 392 644| 2000 278
1978] 250] 160] 2245] 1515] 103| 167| 783] 653] 238] 609 292 1115 325
1977] 378| 464 1490 152] 100] 511 451] 148! 858| 1893] 1294 3100 320
1976 3100] 4364 667 301] 307] 530 522| 461 164] 518 838] 3030 460
19751 174] 112 530 443 150 245] 140 354] 4.43]| 1240 188! 1388 273
1974| 838 1719 324 4772] 337 418] 2114] 117 241 117 938] 386 355
1973| 298| 378 064 140 356] 1886] 204] 594 239] 607| 1063 870 295
1972| 1650] 4000] 9867] 4743] 157] 190] 292| 395| 535] 252 097]| 894 355
1971) 1700 171| 5163 675 932 304} 295| 298] 136] 179 1001 215 275
1970| 1100] 1650 160 324| 2008] 543] 497] 353] 702]| 334 435} 1460 495
1969] 4250] 130 145 2200] 132] 214] 297] 282 133| 149 5791 131 219
1968| 048] 085 6 02 508 145] 364] 272] 203} 1124| 387 289 488 284
1967| 5950| 712| 1624 336] 384] 164] 193( 3.01| 470] 730] 1114} 438 354
1966 238] 071 27100 611] 1413} 222] 516] 1761 263] 1309] 4927| 968 421
1965 321 510 210] 1024] 230] 060] 543] 293] 377| 388f 3867 342 249
1964 1267] 078] 3455] 4913] 395| 318] 788] 465| 222| 1388 169 233 413
1963| 2567] 367] 5780] 1515] 264] 225 452| 205{ 318) 693| 1386| 245 404
1962 129] 979| 1027 385] 675F 114] 131} 280 212| 534 578{ 407 258
1961| 1125] 222 108] 2196] 416] 141 145] 238] 369{ 471 073] 1085 230
1960] 081 124 286 600y 451 109 1021 191 115 0731 30500 280 162
1959 524| 1476 1215 441 117] 321 181] 257] 5871 171} 1405| 034 238
1958| 130 247 054 193] 128] 309 107 694] 276{ 4400 4.56| 4.06 212
1957 438| 261 099 117] 083] 587] 1083| 1811 706; 143 182| 1560 235
1956 24 11 162| 8829 5093] 325] 511 296| 875| 1598] 1626f 38300: 1023 6 98
1955) 7581 3133] 4809 912 110] 294| 450] 592| 279| 3687| 6350} 4917 443
1954| 750) 1423| 3567 340 096f 431 632{ 340] 1840 504) 41400} 1514 477
1953] 673] 971 13 83 975| 1198]| 3581 332 387] 5476] 186 909] 228 603
1952 970] 1182 817 240 548| 473] 573| 608] 2313| 9800 551| 564 6 66
1951 322] 252 7 86 797] o068] 189] 697 711} 791] 590 1000| 780 3560
1950| 3300] 1000| 5556 496] 375] 176 080] 172y 128| 19661 9500] 2462 248
19491 129| 325 573 2787 118] 196] 181] 300] 315] 282) 20000) 479 238
1948] 500 095 481 893] 270] 318] 303 158]| 1588] 539 1651 6286 320




Table A4. Quadrangle 206 Average Precipitation Per Month (inches)

1997

225,

1996

1934,

1995,

229]

1994

152

1983

1.73

1992

195

1991

195

1990

1506

1989

186

1988

185

1987

219

1986

202

1985

206

1984

159

1983

143

1982

193

1981

201

1980

141

1979

188

1978

173

1977

184

1976

126

1975

170

1974

160

1973

166

1972

142

1971

185

1970

095

1969

190

1968

161

1967

144

1966

123

1965

181

1964

133

1963

133

1962

185

1961

191

1960

261

1959

204

1958

203

1957

196

1956

088

1955

126

1954

121

1963

122

1952

113

1951

188

1950

222

1949

221

1948

180
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Table AS. Quadrangle 206 Monthly Precipitation Departures

Sdut - Aug v Annual
1997 -006| 006]| -095| 622] -023| -076] 013] 093] -013] -067| 024| 141 24 71
1006| -056) -050| 083] 141} 171 008] 357 193] 139 -011} -029} -019 2121
1095| 253] 304| 006] -038] 199] 024] 069] -085] 085] -088] -072] 012] 2517
1994 020] -063] 021] 038f -130] 171} 124f -012] -145{ -024; 005 -015 16 72
1993| 047 005] 041] -060] -067] 078] 064 049] -027| -110| -008| -015 19 01
1992| 003] 032 020] 065] 053] 296} -038] 112] -259) -145| Q70| 022| 2149
1091] 020| -072] 033] -131] 1.37] 043] 089] -014] 004] -062] 0567] 225 2143
1900] 066] 071] 078] 019] -149] 276] -030f 020] 037| -103} 002} -038 17 14
1089] -019] -015] -022] -i04] 069] 262] -079] 024 001] -105} 075} -018 18 27
1088| 001| -069] 080 152] 095] -031] 009] -002] 023y -113} -047] -054f 2034
1087] 042] 048] 096] -099] 194] 081] -1068] 086] 174] -047f -017| 083 24 04
1086| -057| 041| -057| -073] 022 030] 093] 207| 029{ 124 134; -0.02 22 20
1085| 014] 032] 137] 143] -154| 036] -144| -080] 304] 169 -020]| -048 22 61
19841 -012] -019] 059] -009] 249] 088] -196] 036] -208] 141] 020] 079] 1748
1083| 068| 114] 020] -015] -042f -036] -242| -179] -123] 089] -019f -003 15 68
1982| -044] 017] 022] -079] 1237 146] 346] -140| -127| -108] -001] 032 2126
1081| -052| -058| 104] o001 -061] -035] 058] 166] 070] 132 061| -056 22 06
1980] 052] 005{ 090] 009} 101] -129] -242] -054] 193] -122| 016] -006 15 56
1979] 053] -039] 085] 020] 057 063] 009] 071] -097; 038| -033] 083} 2063
1978| 004| 039| 074] -089] 297] 170] -158] -140] 014] -070| -013] -041 19 07
1977] 013 007 -056] 214 263] -148] -059] 261] -112] -129| -043| -057 20 22
1976| -057| -062] -008] 056] -108] -150] -135] -074| 046] -067| -042{ -066 13 83
1975] -011] 056] -036] -015] 052] -006] 234] -044) -122] -152| 066| -051 18 75
1974| -026] -046| 042] -124] 093] -099] -246] 332] 1231 191 044} -024 17 56
1973 001] -023] 362] 128] -156] -284] 124]| -133] 036] 069]| -044| -030 18 22
1672| 044 -065] -090] -128] 029] 061] -025] -088] -198] 005] 1.04] -G34 15 61
1971| -040| 102] -088] 053] -232] -088] -017] 048] 234] 128] 227| 018 2035
1670| -057| 072| 042] 000| 267 -174] -123] 042! -204] 047} -027] -066 10 44
1069| -056| 041 051] -116] 1041 024] -040] -007] 1541 103| -043| -013 2088
1968| 095] 005] -039] -034|] 046] -107| -029) 079] -235] 004} 024)| -050 17 66
1967| -056]| -048| -059] 051] -131] 062] 077] -043| -073| -053| -048; -028 15 86
1966] -011] o004] -094] 053] 2591 o050] -105] 101] -104| -113| -0.65} -048 13 65
1965| -010| -034] -007| -083] -033] 621} -144] -048] -049] -039| -067| -C10 19 93
1064| 052 132] -085] 127 -108] -048] -161[ -088| -040| -118] 103] 012 14 64
1063| -055| -006] -086| 087 -043] 003| -080] 043] 023[ -073] 048] -025; 1464
1062| 004| -045| -052] -012] -194] 261 268] 002| 079} -061] -022| -G25 20 37
1061| -050| -0.23] 219| -118] -154] 139 196] 009{ -03); -042] 120| 047} 2106
1066| o067| 061] 013] -045] -172] 309] 268f 070] 124] 316| -075| 016] 2867
1959| -017| -056] 056] -018] 182] 098] 117] 008| -075] 074]| -057] 370] 2246
1058| 033| -015] 111] 078] 047 -068] 502{ -173| -081 -148]| -014f -020 22 28
1957| -003| 024| 218f 201 198] -204] -201] 095] -115] 092| 031} -065 21 52
1056] -049] o026| -089] -128] -039] -151| -003| -181[ -243] -120| -075| -064 972
1955| -034| -064] 085 -057] 238] -067] -095| -151] 025| -143] -068] -061 13 87
1054| -034] -070| -082] 031] 162] -125] -148] -028] 251] -054| -075} -045 1335
1953| -006] -038] -049] -063] 224] -295| 080] -033] -177] 229f -032| -010 1338
1952| -025[ -040| -036] 104] -179| -083| -098| -069{ -250] -1567| 022] -012 12 39
1951 001] 038] -040] -068] 548} 071] -132] -108] -059| -014| -034] 025 20 66
1050] -057f 047{ -087] -027| -097] 156 590| 160| 147] -129| -072; -054 24 37
1049| 167| oo04] -014] o020f 239] o056] 173] -021| 005] 037| -074] -019| 2429
1048| -024| 137 -017| -067( -046] -071| 007] 258] -247| -056] 166] -060} 1977
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Table A6. Quadrangle 206 Absolute Values for Monthly Departures

AUJ

1997 006| 006] 095] 6.221 023] 076| 013] 093] 013] 067| 024] 14 2471
1996| 056] 050 083] 141 171] 008] 357 193] 139| 011] 029] 019 21.21
1905| 253] 304] 006} 038] 199] 024} 069} 085| 085( 088| 072f 012 2517
1994 020] 063] 021] 038] 130] 171] 124] 012] 145| 024{ 005/ 015 1672
1903| 047} 005] 041] 060} 067] 078]. 064; 049] 027] 110] 008] 015 19 01
1992] 003{ 032] 020] 065] 0531 296] 038] 112] 259} 145| 070] 022 2149
1901| 020) 072] 033] 131] 137] 043] 089 014] 004} 062} 057} 225 2143
19901 066] 071] 078] 019] 149] 276] 0.30] 020| 037} 103; 002] 038 17 14
1989] 019] 015] 022] 104] 069] 262| 079! 024] 001} 105! 075] 018 18 27
1088] 001] 069] 080] 152] 095] 031] 009 ©C2| 023] 13| 047 054 2034
1087| 042| 048] 096] 099] 194| 081[ 106] 086] 174] 047! 017] 093 2404
1986 057 041 0571 073} 022] 030] 093! 207] 029] 124] 134] 002 2220
1985] 014] 032] 137] 143] 154] 036| 144] 080] 304| 169} 020] 048 22 61
1084] 012] 019] 059] 009] 249] 088| 196] 036| 208} 141f 020} 079 17 48
1983| 068| 114] 020] 015} 042| 036] 242} 179] 123] 089 019f 003 1568
1982 044| 017] 0221 0791 123] 146] 346] 140] 127] 108} 001} 032 2126
1081| 052] 058] 104] 001} 061] 035 058] 166| 070] 132 061f 056 22 06
1980 052| 005] 090] 009] 101] 129] 242] 054| 199] 122} 016} 006 15 56
1979| 053} 039f 085] 020] 057| 063] 009f 071| 097[ 038| 033] 053 2063
1978| 004| 039] 074] 089] 297] 170] 158 140| 014] 070} 013} 041 1907
1977] 013] 007| 056] 214] 263| 148| 053] 261] 112] 129] 043! 057 2022
1976] 057] 062] 008] 056] 108] 150| 135] 074] 046} 067| 042} 066 13 83
1975] 011| 056] 036] 015} 052] 006] 234] 044 122| 152 066} 051 18 75
1974 026| 046] 042] 124] 093] 099] 246] 332] 123] 191) 044; 024 17 56
1973] 001| 0231 362] 128] 156 284] 124| 133] 0.36] 069]| 0.44| 030 18 22
1972] 044] 065 090f 128] 029] 061| 025| 088] 198] 005| 104| 034 15 61
1971] 040] 102] 088 053] 232 088] 017§ 048] 234} 128f 227} 018 20 35
1970] 057] 072] 042] 000] 267 174] 123| 042| 204]| 047| 027| 066 10 44
1969| 056] 041] 051 116] 104[ 024] 040] 0C7] 154] 103} 043] 013 2088
1968{ 095! 005] 039 034] 046 107] 029 079| 235| 004| 024 050 17 66
19671 056] 048] 059] 051] 131] 062] 077 043] 073} 053; 048, 028 15 86
1066] 011] 004] 094] 053] 259] 050] 1.05! 101] 104 113} 065| 048 13 55
1965| 010] 034] 007] 083] 033] 621] 1441 048] 049]| 039] 067| 010 1993
1064] 052| 132] 085] 127] 108[ 048] 161] 088] 040] 118} 103]| 012 14 64
1963] 055] 006] 086] 087] 043 003| 080 043} 023| 073 048} 025 14 64
1962 004| 045] 052[ 012 194[ 261] 268 002] 079] 061] 022] 025 2037
1961] 050! 023] 2191 118] 154] 139] 196] 009| 030] 042, 120{ 047 21 06
1960] 067] 061 013] 045] 172| 309] 268 070] 124]| 316f 075] 016 28 67
1959] 017] 056] 056 018} 182 098] 117| 008] 075| 074 057] 370 22 46
19581 033| 015] 111] 078] 047] 068( 5021 173| 081f 148} 014| 020 2228
1957 003] 024]| 218] 201| 198] 204| 201} 095| 115| 092| 031] 065 2152
19561 049] 026] 089] 128} 039] 151| 003| 181} 243] 120] 075{ 064 972
1955] 034] 064| 085( 057] 238] 067| 095] 151] 025( 143] 068] 061 13 87
1954] 034] 070] 082] 031 162] 125} 148] 028] 251] 054) 075] 045 13 35
1953] 006| 038] 049] 063] 224} 295| 080} 033]| 177f 228| 032] 010 1338
1952| 025] 040] 036} 104] 179| 083]| 098 069 250f 157| 022} 0.12 12 39
1951| 001] 038] 040 068] 548] 071| 132f 158]| 059 014] 034) 026 20 66
1950] 057| 047| 087] 027] 097| 156] 590| 160] 147] 129} 072] 054 24 37
1949| 167] 004] 014] 020] 239] 056] 173] 021} 005} 037| 074} 019 24 29
1948 024| 137] 017] 067] 046] 071] 007| 258 247| 056] 166{ 060 1977
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Table A7. Quadrangle 206 Average D Values

Oct Nov . ‘Det; Annual’
116] 057] 051] 1903

:Jan Feb -Mar Apri.:May . Jun
040| 048] 068| 081

Jul -Aug . ‘Sep
140] 086] 116




Table A8. Quadrangle 206 Formula 1

Sl

430
1996] 1614] 4159| 6726] 10226 481] 423] 295] 491| 336] 6592| 1933] 2564 031
1995] 939] 798| 1231| 10.41] 284 401] 366] 808] 412] 1072} 2147) 1665} 028
1994| 1062] 5903| 1060 8.41| 453] 804] 404! 765| 722 681] 1670] 1748] 038
1993| 1185] 1267 936] 1351| 416] 418] 430| 674] 701] 1443] 1540] 16 11 034
1992] 973| 2335| 1065 6.61] 312] 300] 452] 528(1875] 4185] 950] 1111 029
1961 1353] 7369| 1782| 86.21] 340] 440f 408] 750 5471 956! 917| 800, 033
1990 902 951 683 5.76] 480{1979] 485] 717| 435| 1025| 11568] 2054] 035
1080| 2743| 1276 1570 2237{ 305] 304] 480] 568| 515| 1289] 9784] 1554; 033
1988] 986| 1482 765 6.06] 314] 453] 385) 660] 416] 1180} 3331) 58165 030
1987 1242] 989 714] 21.75] 268} 354] 588] 565| 364| 644| 1524] 840| 027
1086 3179] 1366| 2766| 15.92| 345| 410] 597] 508] 399] 353| 714] 1126 9029
1985| 1206] 1256 728 6.44| 495| 408] 684] 816] 365] 350] 1281] 5864| 028
1984 11351 2502 712] 10.00]1149] 394] 850 595 967 384] 1202] 816f 0234
1983| 1091{ 782 8 61 8.51] 360 424]1713[1435[1230] 424| 1622| 1066 035
1982| 2399] 1267 1547| 16.52] 294] 339] 297| 956] 630 1253| 1435| 965| 030
1981 9994 53 21 734 9.45| 385 504] 390l 513| 420 359| 983| 51371 029
1980| 894 1426 8 54 863] 289] 618]1895] 844| 897] 1766] 1110| 1413] 038
1979) 1063] 1663 748 7501 303] 3771 414] 572| 842] 578] 1626, 4508] 028
1978| 942| 924| 3690| 22.23] 271] 357 76111079] 447] 765] 1006f 2759 032
1977] 1625] 1662] 2586 535] 268] 633] 523] 495| 983] 1869 2768| 6683] 032
1976 3169] 9754 1384 7.15] 414] 648] 574] 858] 384 686 1967| 60464 039
1975] 1122| 824| 1184 8.96| 303] 420} 301] 733] 625] 1091] 823] 3297] 029
1974 1529| 4198 882| 62.57| 436{ 558]1713] 460| 450] 341 2141| 1317 033
1973] 1428] 1382 503 5.20] 44911733] 34611011 4481 763| 2361} 2274] 030
1972| 2342| 8991] 14826 62.20] 309] 376] 410{ 781 704] 457| 6863f 23.21 033
1971] 4890 948] 7953| 11.83] 855] 467] 412] 668] 360] 395! 668) 9791 029
1970) 1169| 3625 643 7.4811615] 659] 556] 732] 849| 528| 1257] 2942| 041
1969] 1119] 861 621] 30.71] 291] 395] 413] 650 357] 369! 1686) 814] 026
1068| 740| 766] 1288 9.76] 300f 516] 395; 559]1213; 574} 1001} 1519] 030
1967 1539] 2084| 2783 7.63] 469] 356)] 339| 672| 648| 868| 2452] 1421 033
19661 930] 738| 40008] 11.0411195] 401] 570| 528] 470] 1367 9159| 2468] 037
1965| 14 84| 1660 716| 16.14] 360] 272] 589| 663| 567] 575] 7294| 1230 028
1064| 1968 752| 5457| 64.31] 477| 478] 765 862| 434f 1435] 789] 1014; 036
1963| 7031] 1369] 8855] 22.22] 384| 404] 524] 561| 5161 837| 2930] 1039 036
1962] 821] 2644] 1910 8.24] 674 316] 294] 648] 425| 700f 1509f 1359] 028
1961] 3470] 1054 566| 3066] 491] 337] 304] 5¢99] 561 646] 621] 2699) 027
1960| 772 848 8.27] 10.90] 516] 311] 274| 545| 341] 303} 5414) 1106] 023
1959 1987] 3690| 2185 8.93] 281] 481] 330 621] 749| 388] 2964] 621 027
1958 821| 1106 487 5.86] 288] 4711 277]1127] 480| 4026{ 1295] 13.57] 026
1957 1774] 1136 5 54 492| 256] 694] 976 533]| 852] 364| 813 3139] 027
1956] 3103] 928! 13310] 66.54] 427| 633] 412[1336]|1623] 1640] 6786] 2079| 051
1955] 2564] 7170] 7436| 14.76] 275] 459] 523[1009| 483; 3412] 9903] 1028] 038
1954 | 1442| 3049| 5607 768] 265 569] 653] 717| 1832 674) 7331) 3546| 040
1953| 23541 2629 2430| 15.54[1043]3089| 438| 772[4974] 401] 2091)] 1005| 046
1952| 16611 3071| 1602 6.44] 584| 603] 610|1028[2240] 8455| 1462| 1668] 050
1951| 1487) 1118] 1557| 13.34] 246| 375] 699|1146] 926] 749] 2251] 2097] 033
1950} 3369 2689! 8527 9.61] 462] 365] 258| 523 353} 1932{ 1720]| 5421 028
1949] 1010] 1270] 1247 6.91] 281 381] 330] 671| 514] 484) 3567| 1501 027
1948] 1192| 788| 1112] 1453] 388] 478] 417] 506]1614} 706| 783] 1298] 032
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Table AS. Qua&rangle 206 Formula 2

1996| 381] 293 324] 501] 152] 144} 121| 154| 129] 166| 243| 261 -0 27
1995[ 196] 185] 214] 203] 118] 140] 135] 186] 142] 205! 400} 233 -0 32
1994| 204] 316] 204] 189] 148] 186] 141] 183 179| 175| 229| 236 -0 13
1993| 211 215] 196] 220] 143] 143] 145] 174 177] 224] 228] 23t -0 20
1002| 198] 255] 204} 173] 124] 123| 148] 158]| 241{ 293| 197} 207 -0 31
1991| 220] 480] 238] 340] 130] 147{ 142| 181] 161] 197] 194] 185 -023
1990| 193] 197] 175] 174] 152] 244] 153] 178] 146] 202| 210} 247 -018
1089] 266| 216] 229] 252] 123] 122] 152] 163] 157] 217] 499] 229 -023
1088 199] 376] 183] 167] 125] 148| 138 173] 143] 211) 278 315 -028
1987 | 214] 199] 178] 251 114] 132] 165] 163] 134] 171} 227| 189 -0 36
1986] 425] 220] 266] 230] 131] 142] 166] 156] 140] 132| 178] 208 -0 30
1985| 212| 215 179 171] 154{ 142} 175] 187 134} 132) 216| 163 -0 32
1084 208| 260] 1781 200] 209[ 1.39] 189! 166] 198] 138] 212]| 187 -0.21
1083| 206] 184{ 190] 189] 133] 144| 235( 224 214| 144] 232§ 204 -018
1982 257| 215] 228] 233] 120] 129] 121]| 197| 170} 215] 224| 198 -029
1981| 350] 309] 180] 196] 138] 155] 139] 157] 143] 133 199] 307 -0 30
1080 193] 223] 190] 190] 119] 169] 242] 189] 193] 237! 207; 223 -013
1079] 204] 233} 181] 181] 122] 136] 143| 164] 189] 164} 232) 298 -0 30
1978] 196] 195] 285] 252| 115] 133] 182] 205] 148 183 200| 266 -025
1077 232] 229] 262] 159 114] 1.70] 158| 154 199] 241| 266] 324 -025
1976 425| 348] 221| 178 143] 172] 164| 190] 138| 175) 244]| 467 -012
1975| 208] 187] 211] 193] 122] 1.43] 122] 180] 169| 356] 187| 278 -0 31
1974 | 228] 293 192] 319] 146] 162] 235] 149| 148| 130] 250| 2138 -0 22
1973| 223] 221] 155] 157] 148] 2.36] 131] 201| 148| 182] 256| 254 -C 28
1972 255] 343| 376] 319] 123] 1.36] 142] 184| 1771 148] 173] 255 -022
1971] 3.03] 197] 335] 211] 190} 1.50] 142]| 174 1331 139] 174} 199 -0 30
1970] 360] 432] 171] 181] 231] 173] 162] 180] 189] 158] 215] 420 -0 08
1969] 357] 190 169] 273] 120} 1.40f 142] 172| 133] 135] 234] 187 -037
1968 180] 183] 217] 198] 122] 1.57] 139] 162| 213] 164] 200| 227 -029
1967] 378| 248 267| 182] 151] 1.33] 129] 174] 172] 191] 258] 223 -0 22
19661 195| 180] 440] 206] 212} 141] 163] 158] 151] 220| 344] 259 -015
1965] 226| 233| 178{ 2311 133] 1.15] 166] 173] 163] 164| 329] 213 -033
1964| 244] 181] 311| 321] 152] 1.562] 183] 190] 146} 224| 185} 201 -0 16
1963 327| 220] 342 252] 138] 1.41] 158| 162] 157] 188| 270] 202 -017
1962 187| 263| 242| 187 174] 1.25] 120] 172] 144] 177] 227] 220 -0 32
1061 281| 203| 1637 273] 1.54] 1.29] 122] 167] 162] 172] 169] 265 -0 36
1960 183| 189] 188] 206] 157 1.24] 116] 160] 130} 122| 460| 207 -0 45
1959 245] 2857 251 193] 117] 1.52] 128| 169] i81] 138} 271] 169 035
1958] 187] 207] 153] 165] 119] 1.51] 116] 208] 1562} 291] 217] 220 -038
1957 237] 208] 162] 154] 111] 1.76] 198| 159] 190| 134] 187] 425 035
1956 274] 195] 369] 323] 145} 1.70] 142] 219[ 232| 232| 475]| 398 007
1955 261] 328] 331[ 225] 1161 1.49] 158] 201] 153] 280| 349] 352 -013
1954 224] 423 312] 183] 114]| 1.63] 172] 178] 239 174] 480] 282 -0 10
19531 256] 2631 258] 229] 203] 273]| 146] 183] 305| 140] 248] 200 -0 00
1952] 233] 273] 231 171[ 165] 1.67] 168 202| 253| 482 225| 233 004
1951 226] 207 220] 219] 109| 1.36] 177]| 209| 195 181) 253| 248 -0 22
1950] 429] 264] 340] 197] 150] 1.34] 112] 158]| 132} 243} 385] 310 -034
1049] 201] 216] 214] 176] 117] 1.37] 128] 174| 157] 153] 433] 226 -0 356
1948] 211] 184] 2077 2241 138] 152] 143} 156] 231] 177] 184] 367 -025
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Table A10. Quacirangle 206 (Table AT7)*(Table A6)

. “:Value.

1997 1283
1996 22 30
1995] 1916
18941 1982
1993| 1945
1992] 1992
1991] 2096
1990 1969
1989( 2084
1988 19 51
1987 17 84
1986| 1897
1985] 1764
19841 1974
1983 1994
1982| 18 95
1981| 1878
1980 2077
1979] 1840
1978| 1963
1977] 2064
1976] 21 81
1975 2008
1974| 2062
1973] 1946
1972{ 2089
19711 1937
1970] 2278
1969 18 01
1968| 1837
1967] 1992
1966 | 22 31
1965 1300
1964] 2116
1963 2063
1962 1850
1961] 18 54
1960] 1795
1959] 18 53
1958] 18,60
19571 1918
1956 | 25 32
1955{ 22 94
1954 | 2308
1953 23 39
1952| 2478
1951} 1980
1950 2175
1949{ 18 58
1948] 19 80




.~
whow

Table A11. Quadrangle 206 ( Table A7)*(Table A10)

RD

fa L1 )

-6 46

19971 099] 104| 345] 119} 185] 1.85] 203| 1.39] 188] 210! 116] 090

1096| 154| 139] 222] 405| 216} 180] 1697 133] 149| 193] 138] 132 -520
1995| 079] 088| 146| 164] 167] 176] 188} 161] 165| 238] 227 118 -6 17
1994 083] 150] 139] 152] 210} 232 197] 158] 207] 203] 130} 120 -2 46
1093] 085] 103] 134] 177} 202] 179 203] 151; 205} 260) 130; 117 -373
1992 os80| 122 140[ 1740 176] 154] 207f{ 1.37] 279( 341| 112j 105 -5 84
1991 089] 229 163] 275] 184] 183| 198] 1.57| 186] 229] 110] 094 -4 29
1990 078] 094] 120] 141] 2161 306| 214] 1.54] 169] 234| 119} 125 -3 47
1989 108] 103| 157] 204] 174] 153] 213] 1.41] 18i| 252] 283] 116 -4 36
1988 081] 179] 125] 135} 177| 185] 193] 1.50] 165f 245| 158] 159 -5 33
19871 087] 095 122] 202 162] 165 231} 1.41] 155( 199} 129] 095 678
1086 172|] 105| 182] 1861 185] 177] 232 1.35] 1621 154| 101} 105] - -5869
1985| 086| 102 123 138 219] 177] 245{ 161] 155] 153| 123; 082 -6 11
1084| 084| 124] 122] 162] 296| 174] 265] 1.44| 229 160| 121} 094 -4 01
1983] 083| 088 130] 153] 189] 180] 328] 1.93| 247| 167| 132| 103 -3 46
1682] 104] 103] 156] 188] 170] 162 169] 1.70] 197] 250f 127] 100 -582
1081] 142] 147] 123] 159] 195] 194 194{ 1.35] 166] 155] 113] 155 575
1980] 078] 106] 130] 154] 169] 211] 338] 1.83| 223| 276) 118} 112 -2 48
1979| 083] 111] 124] 146] 173 171] 199] 141] 218] 191] 132} 151 -5 69
1978] 079] 093] 195] 204] 1631 166 255| 1.77] 171] 212] 114] 135 -470
1977] 094] 109| 179] 120] 162] 2131 220 1.33| 230} 280| 151] 164 -4 80
1976 172] 166] 151] 144] 202] 215 229] 164| 159] 204] 139, 236 -220
1975| 084] 089] 144] 156] 173| 1791 170| 1.55] 1¢6]| 413] 107] 140 -5 81
1974 092] 140] 131] 258] 207] 203] 328] 1.29] 171] 151 142] 110 -4 10
19731 o090l 105] 106] 127] 208| 295] 183] 1.74] 171] 212} 146] 128 -5 33
1972] 103] 163] 257] 258] 175 170] 198] 1.59| 205] 173] 098] 128 -4 10
1971] 123 094 229] 170] 269] 188] 199| 150| 154| 162] 093] 100 -5 74
1970] 146] 206 117] 146] 328| 216] 2256] 1.55| 219| 184} 122] 212 -162
1969{ 145 091] 116] 221] 169] 174] 199] 149| 1564| 157| 133| 094 -7 08
1968] 073] 087] 148] 160] 172] 196] 195] 1.40| 2461 190| 114} 115 -5 86
1967 153 118] 182 147] 213 166] 181] 1.51] 199 222| 147} 113 -4 11
19661 079] 086} 301 167 3001 176 228] 1.37] 174] 256 196! 131 -2 86
1965| 091] 111] 122] 187] 189] 1441 231| 150] 189 191 187, 108 -6 36
1964| 099] 086] 213] 259] 215] 190f 255{ 1.65| 169] 260] 105| 102 -3 01
1963] 132] 105] 234 204] 195] 176] 221 1.40] 182] 219} 154] 102 -318
1962] 076] 125] 166] 151 247 156] 168 1.48] 167] 206] 129] 111 615
1961] 114] 097] 112] 220| 218] 161] 171 1.44] 188] 199] 096] 134 -6 81
1960] 074] 090] 128[ 166 222 1551 161] 1.39] 150f 142 262| 104 -8 58
1959 099{ 136] 172] 156] 166] 1901 178 146! 210f 161} 154] 085 -6 62
1958] 076] 098] 105] 133| 168] 189f 1.62| 1.80] 176{ 338} 123] 111 -7 26
1957] 096 099 111] 124 158| 220] 277] 137 219| 156} 106y 215 -6 70
1956] 111] 093] 252] 261 205] 213] 199f{ 1.89] 268 270] 270f 201 126
1955] 106] 156] 226 182 184| 187] 220] 1.73| 177] 325] 199 178 -2 48
1954] 091] 201] 214] 148] 161] 204] 241] 1.54] 277] 203] 273]| 143 -1 92
1953] 104] 125] 176 185] 287| 342] 204] 1.58] 352| 163| 141] 101 -0 01
19521 094 130] 158 138| 234| 209! 234| 1.74| 292| 568| 128 118 084
19511 091 099] 157] 177] 154 170f 247| 181] 226| 211} 144} 126 -4 18
1950 174 126] 232] 159| 212 i68; 156| 1.36| 153| 282} 219| 157 -6 38
1949] 081] 103] 147] 142]| 166] 1711 178] 1501 181 177| 246; 114 -6 63
1948| 086] 088] 142] 181] 196] 190 200| 1.35] 268 206] 1.05| 186 -4 80
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Table A12. Quadrangle 206 Formula 3

/ . .Dec

Anhnual-

145] 161] 183] 169 2161
1996 102{ 131] 193] 207 2274
1905] 181| 171| 197 1.87{ 109] 129] 124! 172] 131] 189] 369] 215 2173
19941 182] 281] 182] 1.68] 132] 166] 126] 163| 159] 156] 205! 211 2130
1993] 192] 196] 178] 199{ 1301 130} 1232] 158] 161f 203| 207} 219 20 96
1902 176| 226] 181] 154] 110] 110[ 132] 141] 214] 260 175| 184 20 61
1991] 185| 405] 200] 287] 109] 124] 119] 153] 136] 166) 164] 156 2204
1900| 173 177] 1567] 1.57] 137] 219] 137] 160] 131] 181 188] 222 20 39
1989] 225| 183] 195] 214] 104] 104} 129] 138] 133] 184) 423) 194 22 26
1088| 180| 340] 165 1.562] 113] 134] 125] 157| 129] 1.91} 252, 285 22 23
1987| 212 197] 176] 2.48] 113] 131] 164| 161] 133] 1.70] 225) 187 2118
1086| 396| 205| 248| 2.15] 122] 132] 155] 145] 130] 123] 166] 193 22 31
1985| 213| 215] 180 1.72] 154[ 142] 175) 187| 135] 132] 216) 163 2083
1984| 186| 233] 159| 1.79] 187 125 170] 149] 177] 123] 190} 167 2045
1983| t82] 163] 169] 1.68] 118] 128] 2.08] 198} 189| 128| 205| 181 2037
1982 240| 201 213] 217] 112] 121} 113]| 184| 158| 200| 208] 184 2151
1981] 329| 291| 169] 1.85] 130 146] 131] 147| 135] 125| 187} 289 2264
1080 164] 190f 161] 162 101] 143] 206] 161] 164] 202| 176| 189 2019
1979 196| 224 174] 1.74] 117] 131| 137] 157] 181] 158) 222| 286 2158
1978 177] 175] 257] 2271 103 120] 164] 185] 133] 164] 180 240 2124
1977| 198 196] 224] 136] 098] 146| 135f 132 170 206] 228] 277 2147
1976] 344 282] 1.79] 1.45] 115] 139] 133) 154] 111} 142) 198} 378 2321
1975] 183| 165] 186] 1.70] 108] 126] 107] 158] 149] 313| 165] 244 2074
1974] 195| 251| 164 274] 125] 139| 201] 128] 127] 111] 214] 187 2117
1973| 203] 201] 141 1.43] 134] 214 119] 182] 134| 166] 232] 230 2099
1972| 216] 290] 318] 2.70] 104] 115 120] 155] 150} 126] 146] 216 2227
1971] 277] 179] 306] 1.92] 173] 137] 130f 158| 122] 127| 158| 181 2141
1970] 279] 335] 133| 1.40] 179] 134] 125] 139] 147} 123] 167| 326 22 29
1669 351 187] 166] 2.68{ 117] 137] 140] 169] 130f 133] 230| 183 2209
1068 174 176] 208] 161] 117] 151] 134} 156] 205| 158] 192] 219 20 80
10671 335] 2201 237 1.62] 134] 118} 115] 154| 152 169| 229| 198 2223
1966| 155] 143| 349 1.64] 168] 111] 129] 1.25] 119] 1751 273] 205 2115
1065| 210] 2171 166| 2.15] 124 167 154] 161] 152] 152] 306f 199 21 63
1064] 204| 151 259 2.68] 127] 127] 152] 159] 122 187] 154] 168 2078
1963 280 188) 293] 2.16] 118] 121] 135] 139] 1341 161] 231] 173 2190
1962] 179] 2511 231 1.79] 166] 119] 115] 164] 138] 169] 217} 210 2138
1061] 268| 194 155] 2.60] 146] 123] 117] 159] 155] 163] 161] 252 2154
1960 180] 186] 185] 2.02] 154| 122 114] 158] 128] 120] 453} 203 2207
10501 233 272] 239 1.84] 1.12] 145] 122] 161] 173] 132] 258] 161 2192
1958 178] 196] 146] 1.57| 1.13] 143] 110] 197] 145 276] 206] 209 2076
1957| 219] 192] 149] 1.42|] 102] 162] 183| 146] 175| 124] 172] 391 21 56
1956] 191! 136] 257] 2.26] 101 119] 099] 153] 162 162] 331| 278 2215
1955| 201| 253 255] 1.74] 089 115} 122] 155| 118 216| 269} 271 2236
1054 171 324| 239] 1.40] 087] 125] 132} 136] 183] 133] 367| 216 22 54
1953| 193] 199 195] 1.73] 153] 207] 110] 138] 230| 106] 187| 151 2042
1952| 166] 195] 164 1.22] 118] 119] 120; 144 180| 349| 160| 166 2003
1951 202] 185] 204] 1.95] 097] 121| 158] 186| 174] 162] 226] 222 2131
1060 349 215] 276] 1.60] 122] 109f 091 128! 107| 197] 313} 252 2319
1049 191 205] 204 1.67] 111] 130 121] 165] 149] 145} 412] 215 2217
1048 189] 165 185] 2.00] 1.23] 136 128] 139] 206] 158| 164] 327 2120
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Table A13. Quadrangle 206 Formula 4
: . AR RN IE]
ea a D a AD a 5 ALQ ep O O De
1997| -012| 013] -427] 816] -0.26] -10G|. 047| 133 019] -108] 043] 224
1996] 168| 115] 213] 560] 206] 009 342| 235 142] -015] -056] -040
1995 458| 520| 012] 071] 217 031]| 086| -146] 111] -166| 267] 025
1694] 037| -176] 038] 064] -171| -283] 156] -020] -232| -038] 010} -032
1993 091| 011] 073] 120] -087| 101] 085] 078| -044| -224] 017| -032
1992| 006| -071] 036] 100| 059] 324 -050] 157| 554] -378] 122] 040
1991] 038| -290| -066| 376 150] 053] 107| -021] 005| -103] 093] 352
7990 115] 126| 123 030] -2.03| -606]| 041] 032 048] -187| 004] -085
1989 042| 027| 043] 223] 072| 272| -102| 033 002] -193| -318] 035
1988 001| 233| 132] 230] 108| -042] 012] -003| 029] -216] -119] -154
1987] 090] 096| 169] 246 220| 106 -173] 139] 231 -080| -03¢[ 173
1986 225| 085| -141]| -157] 027] -040| -144] 301| 038 152] 222| 004
1985| 030| 070| 246| 245 237| 051 -252| -150] 409| 222| -044] 079
1984| -022| -043| 094] 016] -465| 110 -332| 054| -369] 174] 037] 132
1983| 125| 187| 034 025 -049] -046] 503]| -355| -233]| 113| -040] -006
1982 105 035| -047] 171| 138] 176] 390| -257] 201} -217| -003} 059
1981] -170| -167] 176] 002] -079] -051| 076 244| 094| 165| 114| -162
1980| 086| 010| 145| 015] 103| -185] -497| -087] -327| -246] 028} -012
1979| 104| -086] 148| 035 067] 082] 013] 111] -176] 060] 0 74| -152
1978| -006| 069] -190] 202| 307| 203]| -259] -258] -019| -115] -0 24| -099
1977] -025| 015 125 292| 258 216 079] 344| -191| -266| -099] -1.59
1976 195] 174| 014 081| -124] 209 -179] -114| 051] -096] -084] -251
1975| -019] 093] -067| 025 056 008| 251] -070] -182| 477] 108] -125
1974| -050| -114] 069] -339] 116] -138| -495] 425| -156| 212| -095| -045
1973| 003] -045| 510] 183] 209] -608| 148| -242| 048] -115] -1031 070
1972| -094| -187| 286] -345] 031| 070| -030] -137] -297| 006| 152] -074
1971] 110 184| 269| -102| 401]| 121] -022] -076| 284] 162 359] 032
1970| -158] 240] 056] 000| 478| -233] 154 -059| -300] -058] -046] -216
7969| -195| 077] 085] -311] 122| 033] -056| -012| 200| 136] -100| -024
1968 165| 010| -081]| -065] 064] -162| -039] 123| -481] -007| 046] -1 10
1967] 187| 105] -139] 083 -175] 073] 089 -066| -112] -090] -111] 056
1966] -017| 006] -327| 087 434 066] -136| 127| 124 -198] -178] 099
1965| -020| -073| -011| -178| -041| 665| 221| -077| -075] 060] -206] -020
1964 -105] 201] -220| -341]| -136] -061| -245| -140| -049] -221] 158] 020
1963] 153 010] 252| 188 050] 004| -108] 060| -031]| ~118] -112] 044
1962 008| -112] -120] -021]| -322| 311| 308| 003 -109] -1.03] -048] 053
1961] -133| -044]| 340[ -307| 225] 171 229| 014 -047] 069 193] -119
1960 121] 115] 024| 001 -265] 377] 305 111| 158| 380] -341] 032
1959 -039] -151] -134| -033| 204| 142] 143| 013| -130] 0.97] -148] 5096
1958 069| -029| 162| 122| 053] -008| 555 -342| -117] -409] -0.30] -0.42
1957] -006| 047| 325| 285| 203] -351] -367| 120] 201] 113| 053] 255
1956] 093] 036] -229| 289 -039] 179] 003] -277] -393} -195| -250] -178
1955| 068 -161] -216] -099] 213| -077| -115] -233| 029] -309| -184] -166
1954| -058| 225] -196] 043| 141| -156| -195| -038| -461{ 072 277| 098
1953 -011] 075] 095| -109] -343| 610] 089| -046| -408] 243 -061| -015
1952 041| 077| 059] 127| -210] 099| 117] -099] -451| -548] 035| -020
1951| 003] 071] -081| -133| 531 086| 208 -201| -103} 023} 077] -058
1950| 198] 100] -240| -043| -118| 170| 535| 205| 157| -255( -226] -137
1949 319 009 028| 034] 267] 073] 210] -035] 007] 053] -306] -041
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Table A14. Quadrangle 206 Fox Hydrologic Index

; , . " Dec_Annual
19971 -049| -040} 178} 112|- 092] 048] 0.50] 089 073
1996 -063| 095| -156] -327| -362] -321] -1.74] -078] -023] -025| -042| -051 -143
1995| 023] 194 1781 136] 194] 185] 194} .126] 150 079] -018] -008 119
1994 | 048] -102[ -079( -0.49] -101[ -185{ -1.14] -109{ -175| -170] -149]| -144 -119
1993] -0.40] -032| -005} -044| -068] -028], 003] 029 011; -065| -064| 068 -0 31
1992] 021] 005 008] 040| 0568] 158] 125] 165 -037| 159 -102] -078 016
1991 -174| 252| 248} -348] -262] -217| -1.59] -150] -133] -154] 107} 021 -182
19901 -1 17| 063 -015] -004]| -071] -266] -2.52] -215] -1.77] -221] -200] -208 -1 51
19891 -067| 069 -076| -143] -1.04] -003] 036 -022] -020] -082]| 180! -173 -0 81
1688 148| 055 094] 161] 180] 148] 136{ 121] 118] 034] -009| -060 094
1087| 128| 146] 188| 086 151 171] 095 132 195] 148] 120} 165 144
19861 -034| -002| -049| -096] -077] -083] -1.22] -009] 004} 055] 123] 109 015
1985 -1221 -086| 005] 086! -002] 015{ -0.70] -113] 035] 105 080 045 -0 02
1984 -194| -189] -138]| -120] 271] 208} -2.96} -247] -345] -251| -213] -147 219
1083| -003] 059 065, 050] 028 010] -1.59] -261( -312] 242] -230! -208 -1 00
19821 027 013} -027] -081] 027 035| 1.61] 059| -014] -085] -077] -050 -012
1981 292| -318| 2261 -202] -208] -203| -1.57] -059] -022] 035] 070] 008 -1 31
1980 -041] -0.33] 019] 022] 054| -014] -1.78] -188] -278} -332f -288] -262 -127
1979] 142| -156| -091] -070] -040| 009] -0.04] 034| -028] -006[ 030} -077 052
1978 -182| -140| 1891 237 -110] -031]| -1.14] -188| -175{ -196] -183; -197 -1.62
1977 294 259] -274| 149| -047| -114] -129] -001| -065] -147] -165] -200 -1 54
1976| 238] 271) 248] -195] 217] -264| -2.96] -304| -256} -261] -262] -319 -2 61
1975] -169] -121] -130] -125] -094[ -087| 0.06] 018} -077] -228] -168] -193 -117
1974] 197) 215] -170] 265] 276| -294] -4.29] 243| -270] -171{ -185! -181 -2 41
1973 -166| 164] 023 082] 004] -199| -1.30] 197 -161] -182] -198 -201 -124
1972| -045| 103] -187] -283] 244 -195| -1.85] -212| -289] -257] -180]| -188 -1 97
1971 376 276| -337) -336] -435[ -431} -3.94} -378] -245; -185] -029; -015 -2 85
1970] -090] -1.61] -126] -113] 260| -311]| -3.31] -316{ -384]| -363| 341 -378 -2 64
1969 2511 -199t -150| -239] -173] -144] -1.48( -137} -056| -005] 037 -042 -132
1968 -159| -139| -152| -158] -1.23] -165] -1.61] -1 03| -253] -229] -190| -2.07 -170
1967] 35611 -350] -360] -296| -323] -266{ -2.09] -209] -225f -232] -245] -238 275
1966 | -144| -127| -223| -229] -350| -296| -3.10| -236| -253] -283| -322| -322 -2 59
1965| 222| -224] -204| 243 231} 014 -0.61] -081] -097| -107] -165] -155 -1 48
1964 202 114} 176| -271]| 289} -279] -3.32] -345] -325] -365| -275] -240 -2 68
1963 082 0771 -153| -199| -196] -174| -1.92] -153] -147] -171] -191] -186 -1 60
1962 061 018| -024| -029] -133| -016f 0.89| 081| 036| -002| -018{ -034 002
1961 134] 1061 208 085] 001 058] 128 120] 092] 059} 117} 066 098
19601 132] 157| 148 103] 004] 129 2.18] 232| 261| 361] 210f 199 179
1959 -153] -188]| -213| -202] -113] -149] -0.86] -073] -109] -065] -108] 1.02 -113
1958] -180] -171] -100] -049]| -026] 056] 1.35{ 007] -0.33] -166] -159; -1566 079
19571 511 -443| -289] -164| -080] -182| -2.85] -210| -255] -191| -154] -223 -2 49
1956| -4 12| -357| -397] -452| -419| -435| -3.91] 443]| -529] -539] -567] -588 -4 59
1955 417] 428| -456| -442| -326] -318]| -3.23} -368| -320] -390| 411} -424 -3 85
1954 -330| 371 398 -342] -260| -285] -3.21] -301] -423] -404]| -454| -440 -3 61
19531 -339| 329 -327] -329] -410| -571| -4.82} -448| -5.38] -401]| -380; -348 -4 Q8
1952] 098] -113[ -121] -067] -130] -149] -1.73] -188] -319] -469| 409]| -374 -218
1951 -045| -017) -042] -082] 103] 121] 040! -032]| -063] 064} 0831 -094 -0 21
1950] -065f 091| -162] -160] -182] -107] 0.83] 143| 180] 077] -007| -051 029
1949| o003] ooe| -004| oos| 096] 110] 169] 140] 128] 133] 017] 001 Q67
1948 -133| -044| -050| -090| -099] -121] -1.06f 025! -148] -1.62] -0585] 115 091
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Table A15. Quadrangle 206 Fox Drought Severity Index

‘De¢ Annual

1997] -049] -040| -178] 112] 062]| 049] 050] 089) 073] 030] 041 111 032

1996| -063| -095] -156] -327] -362[ -321| -1.74| -078[ -023| -025} -042| -051 -143
1095| 023 194 178] 136| 1.94] 185] 1.94f 126| 150| 079 018} -008 119
1994 | -048] -102] -079] -049] 101! -185] -1.14] -109] -175{ -170]| -149] -144 -118
1993] -040] -032] -005] -044] -068] -028] 003] 029] 011]| -065| -064] -068 -0 31
1992] 021 -005] 008| 040] 056f 158] 1.25{ 165 -037]| 159} -102; 078 016
1991| -174] -252] -248] 348] -262] -217| ~1.59! -1580] 133 154} -107] 021 -182
1990| -117] -063| -015] 004] -071] -265] -2.52} -215] 177} -221| -200| -208 -1 51
1989| -067| -069]| -076{ -143[ -104] -003] -0.36{ -022| -020] -082] -180] -173 -0 81
1088| 148] 055] 094] 161] 180] 148} 1361 121 118] 034| -003]| -060 094
1087| 128| 146] 1881 086} 151 171 095] 132] 195] 148; 120| 165 144
1986| -034| -002| -049] -096] -077] -083] -122| -003| 004] 055{ 123] 109 -0 15
1985] -122] -086] 005] 086] -002] 015} -0.70] -113; 035| 105| 080| 045 -0 02
1984 -194] -189] -138] -129] -271] -206| -296] -247| -345]| -251]| 213} -147 -2 19
1983] -003] 059] 065] 050] 028} O010] -159] -261] -312| -242] -2.30] -208 -100
10821 -027| -013] -027] -081] -027] 035 161] 059] 014 -085f -077] -050 -012
1981] -292| -318] -226] -202] -208] -203| -157] -059] -022] 035 070] 008 -131
1980| -0411 033 019] 022] 054 -014| -178] -188] -278] -332} -2.88] -262 -127
1979] -142] -156] -091] -070] -040] -009| -0.04] 034]| -028] -006| -030{ -077 -0 52
1978 -182] -140] -189] 237] -110| -031] 114! -188] -175] -196| -1.83} -197 -1 62
1977] -294| 259] -274] -149] -047] -114| -129[ -001] -065] -147| -165; -200 -1 54
1976| -238| -271| 248 -195] -217| -264| -296( -304| -256] -261] -262| -319 -2 61
1975] -169{ -121] -130] -125] -024[ -087] 006} -018] -077| -228| -1.68{ -193 -117
1974 -197] -215| -170] -265] -276] -294| -429| -2431 -270| -171] -188| -181 -2 41
1973] -166] -164] 023] 082] 004] -199] -1.30] 197} -161] -182f -1.98] -201 -124
1972 -045] 103} -187] -283] -244] -195| -185] -212] -289| -257) -1.80| -186 -197
1971| -376| 276| 337 -336] 4357 431] -394] 378 -245| -165| -029] -015 -2.85
1970 -090] -161] -126] -113] -260[ -311] -331| -316] -384] -363]| -341] -378 -2 64
1960| -251] -199| -150] -239] -173( -144| -148] -137] -056] -005| -037) -042 -132
1968] -159] -139| -152] -158] -123[ -165] -161] -103] -253| -229)| -190) -207 -170
1967] -351] -350] -360] -296] -323] -266] -209| -209]| -225} -232| -245| -238 275
1966 | -144| 127| -223] -228] -350] -296| -310] -236] -253| -293| -322) -322 -2 59
1065 -222[ -224| -204] -243] -231] 014} -C61] -081] -097| -107] -1.65{ -155 -148
1964| 202 114| -176] -271] -289] -279] -332] -345] -325| -365] -275| -240 -2.68
1963 -082] -077| -153] -199] -196] -174f -192| -153]| -147] 171} -191] -186 -1 60
1962] 061| 018| -024] -029] -133} -016] 089| 081] 036] -002} -018] 034 002
1961| 134] 106] 208] 085] O0O!] 058 128] 120] 092] 059] 117] 066 098
1960] 132| 157] 148 103] 004] 129 218] 232] 261| 361] 210] 198 179
1959 -153] -188] -213f -202| -113} -149| 086 -073]| -109] -065| -108] 102 -113
1958| -180] -1.71] -1.00] -049] -0.26] -0.56] 1.35] 007| -033| -166] -159] -156 079
1957 -511| -443| -289] -164[ -080[ -182] -285{ -210| -255[ -191| -154] -223 -2 49
1956 -412[ -357[ -397[ -452] -419| -435] -391] -443| -529| -539] -567| -568 -4 59
1955] -417] -428] -456] -442] -326] -318} -323] -368] -320] -390] -411] 424 -3 85
1954 -330] -371| -398] -342| -260| 285} -321| -301| 423} 404| -454]| -440 -3 61
1953] -339] -329| 327[ -329] -409] -570]| -482| -448} -538] -401) -380; -346 -4 08
1952 -097] -1 13| -121] -066] -130] -149] -173| -188[ -319]| -469| -409| -374 217
1951] -044| -016] -041] -081] 104] 122| 040| -031] -062| -063] -083] -093 -021
1950| -059] -086] -157] -1565] -179] -104| 086] 145| 183] 079; -005| -050 -025
1949] 024] 025] 013] 023] 10e| 122] 180] 150( 137} 140| 024] 008 080
1048]| -056| 025 012] -034] -049| -076] -065{ 061] -115] -133] -029] -091 -0 46




Table A16. Quadrangle 206 Average Annual Reported Palmer Hydrologic Drought

Index

“:Divigion 1
1996 -083
1995 -129
1994 -1 31
1993 276
1992 394
1991 -055
1990 073
1989 029
1988 346
1987 491
1986 267
1985 303
1984 054
1983 010
1982 001
1981 054
1980 082
1979 047
1978 -151
1977 097
1976 -108
1975 325
1974 055
1973 245
1972 027
1971 124
1970 057
1969 108
1968 008
1967 -2.55
1966 124
1965 -163
1964 305
1963 210
1962 067
1961 355
1960 272
1959 -054
1958 283
1957 024
1956 -4 59
1955 372
1954 -385
1953 -4 30
1952 327
1951 -066
1950 076
1949 286
1948 046
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Table A17. Quadrangle 206 Average Annual Reported Modified Palmer Drought

Severity Index

. Year .::Djvision 1
1997 231
1996 070
1995 -1 00
1994 -1 30
1993 239
1992 358
1991 -0 37
1990 074
1989 -0 55
1988 328
1987 476
1986 208
1985 295
1984 017
1983 024
1982 -030
1981 -038
1980 074
1979 036
1978 -1 05
1977 -0 85
1976 -1 05
1975 302
1974 035
1973 188
1972 027
1971 095
1970 -0 81
1969 092
1968 023
1967 -2 26
1966 -110
1965 -082
1964 -2 83
1963 -2 06
1962 015
1961 333
1960 254
1959 -0 52
1958 2 56
1957 -005
1956 -4 55
1955 -366
1954 371
1953 -4 04
1952 316
1951 -115
1950 012
1949 267
1948 042
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Table B1. Quadrangle 601 Fox Hydrologic Index

-4 46

AR

-510

aVd[e

-4 90

1997| -485[ 457 -4 58 -534| -530f -5.39; -502] -541| 487} -385

1996| -462| -452| -490| 482! -668| 627| -593| -5.66| -540] -563| -530} -530 -541
1995]| -388| -245| -246| -340| 445| -467| -523]| -5.73| -499] -529] -495] -491 -4 37
1994| -443] -423]| -408] -448] -451] 524| 551| -6.27] 679} -649| -595]| -512 -526
1993] -321| -306| -364| -4.21| -511| -556! -563| -5.08] 521 -526] -489, -449 -4 61
1992] -136] -159| -165| 219} -207] -333] -406| -4.28| 481! 487! -460] -398 -323
1991| -065] -063| -123] 2121 -317]| 434} -406]| -3.42] -279| -334| -312| -196 -2 57
1990| -156]| -128] -097| -108] -163] -278]| 267 -253] -212| -223] -144] -090 ~177
1989! -117] -073[ -063[ -157] -175] -202} -210} -1.98] -218i -252| -266f -233 -1 80
1988] -038| -031} -030{ -055] 191} -301] -249| -2.23] -244] -242| -203| -1.65 -164
19871 -060] -001] -024| -104] -177| -155] -233| -2.66] -260| -277| -198) 039 -1 50
1986] -166| -151] -173] -199] -255] 209} -219} -2.36]| -3041 -277) -139] -069 -2 00
1985! -058| -026] 012f -022] -161| -258]| -280f -3.11] -259] -192] -163] -152 -1 66
1984| -127] -111] -102] -161] 235| -256] -344] -2.98! -357] -229| -163] -102 -2 07
1983 | -188] -137] -108[ -094| -145] -225| -334[ -3.79] -344| -299| 207 -160 -2 18
1982} -279] -260| -275| -297] -361| -406| -475| -5.41| -516] -466| -394| -232 -375
1981] -287| -268{ -257| -248} -274| -346] -371| -3.31] -316| -290] -290]| -302 -2 98
1980] -219| 179} -167] -159] -306| -402| -4.78| -4.71| -415| -403| -361] 357 -326
1979 -156] -104} -114] -128] -164] -262| 267| -2.21| -241[ -303] -279| -248 -2 07
1978] -300] -268] -294]| -349] -371| 427| -541| -522| -448]| -387| -313] -261 373
1977] -232]| -233] -223] -244| -388] 457 -462| -470| -464| -395| -372| -347 -3 57
1976| -228] -2171 -219{ -260] -279] -327| -311] -395] -404| -370| -318| -276 -3 00
1975{ -094| -050] -059] 105} -137] -246] -230{ -290| -268| -306} -282] -255 -195
1974| -223] -220] -275] -302| -345] -433] 415} -3.97| 239 -192{ -160} -125 277
1973] 161} -091| -079] -113]| -193] -260} -189] -2.89| -335| -344| -329] -298 -223
1972] -314] -334] -339]| 401| -478] 478] -505| -452] 402 -343] -290]| -252 -3 82
1971] -385| -364] -378] -411}| -466] -595| -542| -526| -531| -486] -432] -374|- -458
1970 -325[ 298| 298| -413] 483 -501] 487 -471] 491] -449| -433] -408 -4 21
1969 -236] -215] -209] -238] -29C] 4111 -417| -4.67| -433] -424] -345) -312 -333
1968 -306| -240] -207| -215; -274] -392] -321| -261] -314| -369| -269| -222 -2 82
1967| -384| -353| -379| -422| -441] -442] -425| -456| 466| 488} -453] 375 -4 24
1966] -372| -329| -352] -317] -394| -357] -416[ -357] -394] -424| -428; -394 -378
1965| -426| -362| -347| -409] -442] -496] -563| -547| 482| -516| 499} 426 -4 60
1964| -351[ -338] -292| -281] -350] -556] -591[ -552| -551] -554| -522| -464 -4 50
1963 -333| -307| -348]| -364| -459] -527] -511] -497| -468| -466) 409] -385 -4 23
1962 | -290] -246] -253] 267] -372| 420} -378] -502| 446 -413| -380| -348 -3 60
1961| -316| -307| 279} -340[ 446| 466] -504| -516] 487| -514| -415| -343 -4 11
1960 | -330] -287]| 291] -353] 461| -486| -448| -477| -578| -537| -496| -378 -4 27
1959 -238| -2268| -232| -247| -318| -366| 438 -440] -505| 487| -448; -398 -362
1958 263| -207| -135] -156| -212]| -249] -300] -335| -254| -222| -214| -245 -2 33
1957) -5615| -457]| -430f -417] -481| 558} -561| -538]| -552| -461) -336| -325 -4 69
1056 | -482| -442| -474| -534| -690| -685| -691| -682| -717| -705] -652| -585 612
1955] -445| -410| -391] -471] -543] 650 -580| -581| 609 -560| -541; -529 -5 26
1954 | -423| -428]| -430| 433] -448] -562| 612| -556| -593| -5665] -538; -503 -5 08
1953 -476| 418] -414| -372) -388| -496| -448| -504| -576| -563| -525| -468 471
1952 -401] -353| -320| -285] -322f -350| -378| 405| -529| -640| -581| -5616 -4 23
1951| -392] -343[ -314| -360| -509| -571| -577| -565} -557{ -512| -472{ 435 -4 67
1950 | -304] -285[ -300| -325] -390| 469| -401{ -445] 451| -451| -445] -441 -3 92
1949 -317] -284| -293| -313] -370| -437]| 454| -521f -477| -386| 412} -349 -3 84
1948 -108] -069] -104] -129] -196| -255| -303] -335| -477] -483| -511| 449 -2 85
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Table B2. Quadrangle 601 Fox Drought Severity Index
Sl o S g
ea a eb A AP 2 AUQ ep O O e a
1997| -485] -457| -446] -4.58] -510| -534| :530] -539] -502| -541] 487| -385) -490
1996] 462| -452] -490] 4621 668| -627] -593] -566] -540] 653] 530| -530] -541
1095 388] -245| 246 -3.40| «445| 467| 523 573| 499] 529| -496| -491] -437
1004 443| 423 -A08| 44B| 4611 -6524| -651| 627| -679{ -649| 595 -612] -526
1993 -321] 306] 364| 42| 511] 556] -563] 508 521( -526] -489; -449( -461
1992 136] -159] -165] -219] -207] -333| 406| 428| -481| -487] -460] -398] -323
7991 065] -063] 123] -212] -317| -434| -406| 342 279 -334] -312] -196] 257
1990| -156] -128] -097| -108| -163] -278| -267| 283 212| -223] -144] -090] -177
1989] -117| -073]| 063| 157] -175| -202| -210] -198] -218| -252| 2566} -233] -180
7088] -038] -031] -030] -055] -1.01] -301] -249| 223| 244 -242| -203] -165] -164
1987] 060] -001] -024] -104] 177| -166| -2.33| -266( 260| -277| -198] -639] -150
1986] -166] -151] -173] -199] 255| -209] -219] 236] -304) -277| -139] -069] -200
1985] -058] 026] 012| -022] -161] 258]| 2860| -311] 2591 -192| -163] -152] -156
1984 127] -111] -102| -161] 235| 2.66] -344| 298] -3567| -229] -163] -102] 207
7983 -188] 137] 108| -004]| 145| 2025]| -334| -379] -344) -299] -207] -160] -218
1982 279| -260| 275| 297| -361| -406] -475| 541] -516| 466| -394] -232] -375
7981| 287| -268] 257| -248] 2 74| -346| -371]| -331] -316] -290] 290] -302] -298
1980] -219] -179] -167| -159] -306| 402| -478| 471 415] 403| -361| -367] -326
1979] 156] 104 -114| 128] -164| 262| 267 -221]| -241| -303| -279] -248] -207
1978| 300| -268] -294| -349] -371| 427| -541| 5221 -448]| -387| -313| -261] -373
1977] -232| -233] -223| 244] -388| -457| 462 470| -464] -395] -372| -347] -357
1976 228] -217| 219| -260] 279| 327| 311 -306] -404] -370| -318] -276] -300
1975] -094] -050] 059] 105 -137] -246] -230| -2.00| -268] -306] -299] -255] -195
1974| -223| 220 -275| 302| -345] -433| 415| 397| -289f -192| -160] -125] -2.77
1973| 161] -091] -079] -113]| 193] -260] -1.89] 289| -335| -344| -329] -298] -223
1972 314] 34| 339] -401] 478| 478| 505| -452| 402] -343| -290] -262] -382
1971] -385| -364] -378| -411| 466] 505 542| 526| -5.31| -486| -439| -374] -458
1970] -325] 298] 296| 413| 483] 501 487| 471] -401| -449] -433] 408] -421
1969] -236] -215] -209| -238] 290] 411| 417| -467] 433] -424]| -345] -312] -333
1968| -306] 240 207] 215] 274| 392 -3.21] -261] -314] -360| 269| 222} -282
1967] 384| -353| 379| -422| 441] 442| 425| 456| -406{ 488] -453| -375] -424
1966| -372] -329] -352] 317| 394| -367| 416| -357] -304| -424] -428| -394] -378
1065] 4 26| -362| 347| 400| 442 496] 563 547| -482] 516| -499| 426] -460
1964 ] -351| -338| 292] 281 -350] 556] 591| 552| -551| 554| -522] 464| -450
1963| -333| -307| -348] 364| 459 527 511] 497| -468| 466| -409] -385] 423
1962| 290| -246] -253| 267 -372] 420] 378 502| -446] -413| -380 -348] -360
1961 | -3 16| -307] -279| -340| 446] 466| 504| 516 487| 514| -415| -343] 411
1960| -330] 287 291| -353| 461] 486| 448] 477] -578| 537| -496] -378] -427
1959| -238| -226] -232| 247| -318| -366| 438| -440| -505| -487| -448] -398] -362
1058| -263] -207| -135] -156] 212| -249| -300) -335] -254] -2.22] -214] -2.45] 233
1057| 515| 457 430| 417 481| 558| 561| 538| 552| -461| -336| -325| -469
1056| 482| 442 -474] 534] 690] 685 691| 682| -717| -705| -652| 585] 612
1955] 445| -410] 391| -471| 543 650 -580] 581] -609| -560] 541] -529] -526
1054] -423| 428 -430] 433| 448 -562| 612 556] -593| -566] -538] -503] -508
1953] -476] -418] 414| 372| 368| -496| -448| 504] -576| 563| -525] 468] -471
1952] 4 01| -352| -320] 285] -322| -350| -378] 405| -529| -639] 5.81] 516} -423
1951] 391| -343] 313| 359| -508| -571| -576] b566] 5567| -512| -472] -435] -467
1950] -301] -283] 298] -323| -368| 468| -399| 444] -450] -450| -444] -441] -391
1949| 306| -273] 283] -305| -363] -431| 443| 516| 472| -382| -408| -345] -378
1948| -065] -031] 070] 098] -169| -230] 281 -315] -459] 467| 497| -436] -260
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Table B3. Quadrangle 601 Average Annual Repérted Palmer Hydrologic Drought Index

107
255
077
-3 47
-150
-2 68
-034
-2 64
-316
122
-0 58
-2 01
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Table B4. Quadrangle 601 Average Annual Reported Modified Palmer Droughi Severity

Index

1959 074
1958 190
1957 129
1956 -3 46
1955 -122
1954 -2 37
1953 -021
1952 -210
1951 -3 06
1950 102
1949 017

1948 -176




Table B5. Quadrangle 613 Fox Hydrologic Index

Dec

- Annual

1997| 333] 393| 439 515 458
1996| 329| 289| 268 323 281
1995] 489} 461! 499 350 427
1994| 239 290)] 297 521 358
1993 348| 336| 382 225 290
1992 528| 574] 589 330 422
1991| 380] 4.12] 396 525 486
1990| 382] 3951 430 311 374
1989| 218| 224| 274 336 342
1988) 300| 288} 311 156 191
1987 374| 402{ 384 315 319
1986) 300| 298| 261 398 334
1985| 329] 353| 367 320 292
1984| 350| 377| 384 332 3 n
1983 365 389| 412 364 376
1982| 326| 317] 331 : 387 337
19811 164| 18001 199] 181] 213] 277] 299} 270| 330{ 354} 343| 316 261
1980] 422| 4.02] 424 429] 452| 341 287| 199 171] 167] *178] 163 303
1978] 246] 2.90| 353| 373| 422] 367] 407] 378] 450] 448; 443] 434 384
1978 258] 260] 251| 229] 193] 154| 104) 105 1568f 129} 162] 178 182
1977] 312] 3.10] 335] 337] 268] 247 205] 248 247| 213} 225 225 264
1976{ 323| 317| 352 344( 3551 3.85| 434| 330 323 314| 304, 311 342
1975 484] 503} 498] 501} 523] 506| 457| 368] 328] 345; 351| 336 433
1974 653| 606( 574| 551] 521 424| 379| 408} 480) 476] 505| 496 506
1973| 346| 341 399 445} 402| 5.03] 514 499| 585| 640) 629; 624 494
1972 233] 216] 250] 265] 233] 2.16] 266| 242] 249)| 304] 311] 314 258
19711 166] 1.76] 160] 137] 155] 1.07} 111t 109] 132| 149| 168] 196 147
1970] 217 237| 265] 264} 265 197 135{ 107 105| 193; 190y *86 197
1969 424 433] 481] 498 522; 401] 325) 214) 189y 208; 213} 225 344
1968| 215] 2.26| 250]| 348] 385| 4.66] 490 402] 445] 428] 452] 459 380
19674 188[ 1.98] 198| 213| 245| 228] 243] 191 166] 156] 146] 170 195
1066] 200] 236| 219] 274] 274] 169} 135] 199] 1771 209} 194) 1¢8 207
1965 107] 1.56] 196] 167] 2261 1.87] 113} 093] 171] 123f 134] 175 154
1964| 154 1.62] 201] 253| 230| 135| 068 074] 085| 054| 070] 089 131
1963] 277] 275| 247] 251 214| 2.26| 224| 152] 166] 098] 126] 135 199
1962] 430 402] 376] 396] 361 3.87] 300| 252] 281] 268] 286 294 336
1961 450] 4.51] 490| 444] 378] 4.13] 463| 383] 477| 429; 427| 439 437
10601 393} 408] 390) 383 281} 362| 327| 387| 372] 398] 409| 428 378
1959] 361] 3.75] 359] 391] 349 3.26] 444 408] 367] 396 387f 395 380
1958| 4.29| 4.13] 4.00] 402 360| 364| 285| 339] 510] 451] 431| 393 398
19571 032] 069] 1511 292| 273] 347| 281 232]| 285| 382| 448] 428 268
1956| 130 1.64| 170] 196] 189] 1.66] 085| 049] -075| -065! -033] -014 080
1955| 089] 128] 143] 181] 201} 1.15] 096 146] 103f 1C4; 104} 108 127
1054 279| 2.58| 240| 251 275| 1.49| 098] 028| -037} 0.24f 051] 063 140
1953| 042] 0.90| 170 245| 371] 3.44| 363] 322| 269 255| 257| 285 251
1952| 156 180| 197] 226| 247| 1.57| 175] 094| 017| 088} -031| 007 111
1951] 280| 283| 302 267| 218] 2.18] 181] 045| 129] 103| 124] 151 192
1950 353 395| 393| 400| 463} 4.75] 432| 332| 336] 296] 287| 277 370
1949 027 065| 128] 168f 151 162 171] 176| 182] 332] 297| 316 181
1948 -109] -050] -023] 021 046| -0.20| -038| -098) -147] -148f -072] -041 -0 57
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Table B6. Quadrangle 613 Fox Drought Severity Index

ADT O 0 De A

1997] 333 393] 430] 479] 459] 443] 393 507| 490] 521| 515; 515 458

a\ife

1996| 329] 289 268| 2811{:2068] 206] -1.94] 285] 348] 320, 326| 323 281

1995| 489 461| 499 5351 497] 437] 432i 369] 376 346 333] 350 427

1994| 239] 290] 297 307] 339] 302! 256] 363] 357| 531| 495] 521 358

1993| 348 336 382] 3085f 401| 452] 243} 161] 137] 194] 212] 225 290

1992] 528| 574] 589] 562| 524] 447; 352 317] 272} 269] 303} 330 422

1091| 380| 412| 396| 477 5.04| 504] 449} 578 559] 524| 520] 525 486

1990| 382 395] 430] 424} 486| 443} 407! 328) 285] 287| 309) 311 374

1089| 218] 224| 274| 245 302] 480§ 482| 404] 408] 376) 353| 2336 342

1988| 300] 288| 311] 202] 184] 110] 1.42] 142] 108] 127] 135] 156 191

1987| 374 402] 384| 317 306] 330§ 313} 256] 281] 2850) 298] 315 319

1986| 300] 298| 261| 285[ 344| 427{ 3.20| 303] 318] 352| 402f 398 334

1985| 329 353] 367] 367 336] 217 2.23] 140] 187} 310| 340] 329 292

1984| 350 377] 384 348] 338] 289] 2.38] 196] 196] 342| 343| 332 3N

1983] 365] 389 412] 352] 422] 429 3.43] 379} 384| 334] 344] 364 376

1982| 326] 317] 331] 395[ 381] 431] 3.66] 259] 203| 300] 345| 387 337

1981| 164| 180] 199 1811 213] 277 299| 270} 330| 354] 343| 316 261

1980| 422 402] 424] 429] 452] 341 287 199 171] 167 178] 163 303

1979| 2461 290] 353 373] 422] 367 4.07] 378| 450| 448| 443| 434 384

1978| 258] 260 251 229] 193] 154 1.04] 105] 158] 129] 162] 178 182

1977| 312 3101 335| 337| 268} 247 205| 248| 247| 213] 225! 2.25 264

1976| 323)] 317| 352| 344] 365] 385] 4.34] 330| 323] 314| 304 311 342

1975| 484| 503] 496] 501 523] 506] 4571 368] 328| 345f 3511 336 433

1974| 653 606| 574| 551] 521 424] 379] 408 480|] 476] 505| 496 506

1973| 346] 341] 399] 4451 402| 503] 514| 499] 585| 640| 629) 624 494

1972| 233] 216]| 250| 265] 233| 216| 266] 242] 249 304] 311) 314 258

1971] 166] 176] 160] 137] 155] 107] 141] 109] 132] 149] 168 196 147

1970 217] 237 265] 264] 265] 197] 1.35] 107 105! 193] 190f 186 197

1065| 424 433] 481] 498 522] 401| 325 214] 189, 206| 213, 225 344

1968] 215| 226] 250] 348] 385] 466] 4.90] 402] 445| 428| 452 459 380

1967] 188] 198] 198] 213] 245[] 228] 2.43| 191} 166 156! 146] 170 195

1966] 200] 236] 219| 274] 274 169] 135] 193] 177| 209] 194 188 207

1965] 1.07] 156) 196] 167] 226] 187 1.13] 093] 171| 123} 134] 175 154

1964| 154] 162] 201| 253] 230] 135] 068| 074| 085| 054] 070 089 131

1963| 277] 275| 247| 251] 214] 226] 2.24] 152| 166} 098] 126 135 199

1962| 430f 402] 376| 396] 361[ 387] 3.00] 252| 281] 268| 285 294 336

1961] 450] 451| 490| 444] 378] 413] 4.63| 383] 477] 429f 427; 439 437

1960] 393] 408] 390| 383] 281 362] 327| 387| 372] 398f 409 428 378

1959| 361} 375| 359| 391] 349] 326/ 444| 408] 367| 396] 387 395 380

19581 429] 413] 400] 402] 360 364] 285 339] 510§ 451] 431! 393 398

19571 032 069] 151 2921 273 347| 281} 232] 286] 382] 448} 428 268

1956] 130| 164] 170] 196| 189] 166|] 085] 049| -075| -065| -0.33} -014 080

1955 089| 128] 143] 181] 201] 115] 0.96] 146] 103! 104] 104 109 127

1954| 2791 259 240] 251] 275| 149 098] 028] -G37| 024 051| 063 140

1053| 042] 090] 170] 245] 371 344 3.63] 322] 269| 255} 257] 285 251

1952| 156] 180 197] 226] 247 157 1.75{ 094| 017]| -088) -031] 007 111

1951| 281| 284 303 268| 218 219 181| 045| 130] 103] 124] 151 192

19501 357] 399| 397] 403]| 466| 478 4.34| 334| 338] 297 2891 278 373

1949| 043] o080] 141] 180 161 171] 180| 178] 188] 338| 302} 321 190

19481 -049] 004| 025] 064] 085| 015{ -007| -070| -122| -126] -052] -023 -021
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Table B7. Quadrangle 613 Average Ahnual Reported Palmer Hydrologic Drought Index

. Division &'
1997 -0 02
1996 275
1995 291
1994 221
1993] . .~ 109
1992 586
1991 289
1990 008
1989 -1,82
1988 144
1987 6 21
1986 105
1985 153
1984 -003
1983 -0 40
1982 013
1981 2091
1980 058
1979 292
1978 -016
1977 048
1976 177
1975 504
1974 022
1973 103
1972 -028
1971 -121
1970 -0 80
1969 011
1968 098
1967 212
1966 -048
1965 -2 29
1964 252
1963 -159
1962 -197
1961 047
1960 056
1959 043
1958 191
1957 -334
1956 -3 69
1955 267
1954 -328
1953 -388
1952 -305
1951 232
1950 -054
1949 107
1948 -2 50
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Table B8. Quadrangle 613 Average Annual Reported Modified Palmer Drought Severity

Index

- . Year  Division’s
1997 018
1996 -2 24
, 1995 297
1994 ' -2 15
1993 -0 11
1992 543
1991 253
1990 027
1989 -1 51
1988 029
1987 591
1986 102
1985 121
1984 002
1983 -0 11
1982 -0 81
1981 275
1980 -1 62
1979 239
1978 -0 03
1977 073
1976 048
1975 4.83
1974 034
1973 049
1972 -0 11
1971 -1.11
1970 1.25
1969 -0 27
1968 090
1967 -173
1966 -048
1965 -2.02
1964 -2.50
1963 -1 81
1962 -1 84
1961 0.37
1960 0 31
1959 -0 48
1958 209
1957 -3 01
1956 -3 68
1955 -2 51
1954 -3.00
1953 -3 86
1952 -2 86
1951 -2 26
1950 072
1949 133
1948 -2 43




Table B9. Quadrangle 710 Fox Hydrologic Index

D

785

1907| 654| 819] 817] 987] 984| 1038] 831} 641] 519| 582} 593} 855

1906| 383| 300] 295| 281) 197| 173] co1] 138| 269] 371| 539] 648 300
1995] 600| 625] 688| 731] 812] 761] 588) 514| 493| 402| 510| 482 599
1994 223| 270| 286] 285| 325| 206] -096! 0.14] 002| 284) 317] 589 223
1903| 981| 959] 9086| 965 931] 880c] 4.23] 124) 114] 176; 189] 216 579
1992| 1358] 1615| 1608] 1476] 1518| 1410] 1204 073] 842| 726; 874] 941| 1212
19901| 740] 792 750|] 858] 836] 779 542 593! 609| 625| 597; 1205 752
1990| 102| 219] 321| 416] 387 166] 169] -006] 019] 088 214} 209 192
1986{ 273| 295; 358| 31 368| 361 227] 150] 049| 064| 087{ 048 216
19881 466| 423] 449| 4.16] 374| 340] 272 151 041| 031 018] 066 254
1987| 682| 772| 710] 595| 651| 770] 654] 448| 461] 336| 478 519 590
1986| 506| 596] b514| 434] 501] 482] 2410 174] 239| 424| 504] 732 445
1985| 355| 445| 513] 528] 476] 431] 294] 075( 159] 292] 530] 541 387
1084| 347| 320| 338] 208] 122] 085] 030]| -i04] -186] 122] 171] 319 148
1983| 576| 498| 640] 448| 515] 428 343] 334] 311] 298| 345] 326 405
1982] 489| 467| 461| 525| 551| 493] 297| 166; 078 116] 269( 324 353
1981 234 277] 373 374] 410] 651] 542] 460} 493 627| 592§ 507 462
1980] 519 539| 577| 572| 594| 355] 153 011] 091] 080] 199; 193 323
1979| 498 596| 7231] 770| 822| 667] 727] 579] 517| 432| 395; 497 603
1978| 246] 335| 339] 326 322] 269] 099 012] 048] 006] 301; 369 2.23
1977| 833| 859] 833] 993] 826] 6631 425] 238] 203 172] 251 196 541
1976] 601| 549] 591] 906] 898| 797] 786] 590| 585] 705 737; 839 715
1975 748| 813| 726| 774| 898] 904| 793 752| 723 7904; 631| 646 759
1974| 748| 645] 618] 571| 588| 429] 277] 502y 533| 574 779} 783 587
1973| 558| 619] 686] 714] 605] 501] 542| 322| 456 712| 715] 653 598
1972| 430| 366| 297| 298] 351 329| 272| 253| 178] 288} 370f 348 315
1971| 076] 113| 061] 064] 034] -054] -075| 006| 062] 135! 244| 406 089
1970| 656] 797 818] 759] 790] 531] 314 157| 251] 314 192{ 157 478
1960] 612] 708| 774| 890] 791] 849] 453] 482] 433| 510} 518] 654 623
1068| 835| B844| 836| 845| 875] 852] 745| 512| 565) 459| 645 654 722
1967| 228| 243] 223| 287] 334] 042] -069| -077] 097] 197 3205 394 185
19661 780| 856| 754] 850] 804| 622] 376| 406 458| 372| 268f 277 568
1065| 485| 738| 687| 711] 823] 658] 463] 335| 438] 479| 616j 779 6 01
1964] 152] 197 257] 247] 176] 195 015] -016] 138| 144| 250 257 168
1963| 354| 406| 345] 359 232 129] -019] -169| -126f -151] -045| 014 111
1062) 797| 739] 654] 705 579] 592] 368| 157] 198] 257) 324] 413 4382
1961| 964| 1104 1006{ 901] 721| 834] 881| 707| 825| V96| 83i| 840 867
1960| 794| 843| 785] 806| 617] 612] 501] 435] 310} 665] 743] 925 670
1959| 566] 638| 511] 621| 536] 496| 427] 532| 518| 691] 698] 778 584
1958] 6.88] 910| 886 858| 758| 733] 610] 503| 647| 679| 649| 639 713
1957| -135| -029] 115| 503] 510] 513| 305] 141] 298| 546] 6565| 633 338
1956] 065| 124| 065] -002] -043] -141] -225| -272| -424| -404| -296; -1 91 -145
1955| -047| 137| 138] 148] 201] 194] 102] 100! 053] -032! -018f 013 083
1054 397] 329] 242 237 177] -008] -098| -189| -251f -227| -164] -157 024
1953| 065] 114] 14i| 234| 212| 055] -033] -c08| 028 227| 228] 417 139
1952] 090| -004] 053] 203| 231| 140] 072] -126] -151| -334] -105; 042} -006
1951 -088| 016] 111] 087| 096] 068| -066] -223] -073| -114| -088| 092 -031
1950] 186] 326] 280| 386] 342] 273] 257 088] 1.25f 077| 018} -078 190
1949] 010] 102| 170| 380] 230] 241] 166] 060] 025] 124] 034] 189 143
10481 -076| 030| 056] o083] o082] 013] -081] -216] -308] -300) 273 -2 01 -0 99
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Table B10. Quadrangle 710 Fox Dr(jught Severity Index

, - cdul oAug: . ~ Dec_Annual-
1997| 654| 819] 817] 987 984[1038] 831| 641| 519 582| 693 855 785
79961 383| 300 295| 281] 197] 173] 601| 138] 269] 371| 530{ 646] 300
17995] 600] 625] 688| 731| 812] 761| 568] 5.14] 493| 402| 510| 482| 599
7994] 223| 270| 286| 285| 225| 208| -096] 014] 002| 284] 317 559| 223
1993 081| 959] 986| 965| 931| 880| 423] 124] 114| 176] 189{ 216] 579
1992| 1358] 16 15| 16 08| 14 76| 15 18| 14 10| 1204| 973| 842 726 8.74] 941] 1212
7991 740| 792] 750| 858| 636| /79| 642] 593] 609| 625 5971 1205 752
7990 102] 219] 321| 416| 387| 166] 169] -006] 019 088] 214] 209] 192
1989] 273| 295| 358| 311| 368| 361| 227] 150] 049| 064| 087| 048] 216
1988 466| 423| 449| 416] 374| 340] 272] 151] 041] 031| 0181 066] 254
7987| 682 7 72| 710] 595| 651] 770! 654] 448 461| 336] 478| 519] 590
1986| 506] 596] 514] 434] 501 482] 241| 174] 239] 424| 504| 732] 446
1985| 355] 445| 513] 528| 476| 431] 294 075 159] 292| 530| 541 387
7984 347] 320| 338] 208] 122] 085] 030] 1.04] -186] 122] 171] 319| 148
1983 376| 498| 640| 448| 515| 428] 343] 334| 311| 298] 345| 326] 405
1982 489| 467| 461| 525| 551] 493 207] 166] 078 116| 269| 324 353
1981| 234| 277] 373| 374] 410] 651 542 460] 493] 627] 592 507| 462
1980 519| 539| 577] 572| 594| 355 153| 011| 091 080] 190] 193] 323
7979 498| 596] 731| 770] 822| 667] 727| 579 517] 432] 399 497 603
1978 246| 335| 330] 326] 322| 269] 099] 012] 048] 006 301| 369] 223
19771 833] 659] 833| 993| 826] 663] 425 238] 203| 172] 251] 196 541
1976] 601] 549] 591) 906| 898] 797| 786] 590 585 705| 737| 839] 715
19751 748| 813| 726| 774| 898| 904| 793| 752 723| 704| 631| 645 759
1974 748] 645| 618] 571| 588] 429] 277] 502| 533 574 779| 783 587
1973| 558| 619| 686| 714] 605] 591] 542] 322| 456) 712| 715] 653| 598
1972] 430| 366] 297| 298| 351] 329] 272] 253] 178| 288| 370 348] 315
7971 076] 113| 061] 0.64] 034] -054] -075] 006] 062] 135 244| 406] 089
19701 656| 797] 818| 7.66] 790| 531| 311] 157| 251| 314| 192| 157 478
1969] 612 708| 774 8.90] 791| 649] 453] 482| 433] 510] 518] 654 623
1968| 835] 644| 636] 845 875| 852| 745] 512| 565] 459] 645 654 722
1967 228| 243| 223| 287] 334 042] -069] -077] 097] 197| 320 394 185
1966 780| 856] 754] 850] 804] 622] 376| 406| 458| 372| 268] 277 568
1965| 485| 738| 687| 711| 823| 658] 463| 335| 438] 479 616| 779] 601
1964| 152 197| 257| 247] 176] 195] 015] 0.16] 138| 144] 260| 257, 168
1963 354| 406| 345] 350] 232] 129] 019] -169| -126] 151] -045] 014} 111
1962| 797| 739| 654] 7.05] 579] 592| 369] 157| 196| 257| 324 413| 482
1961] 964| 1104]1006] 901| 721| 834| 8.81| 7.07| 825 796] 831| 840| 867
7960| 794| 843| 785] 8.06] 617| 612| 501| 435 310] 665| 743 925| 670
1959] 566] 638| 511| 6.21] 536| 496] 427] 532, 518| 691| 698] 778 584
1958| 688| 910] B886| 858| 758] 733] 610 503| 647| 679] 649] 639 713
7057] 135] -029] 115| 503] 510] 513| 305| 141] 208| 546 655| 633| 338
1956 065] 124] 065| -002| -043] A41]| -225] 272| 424] 404| -296] -191] -145
19551 -047| 137| 138| 148] 201] 194] 102| 100 053] 032] -018] 013] 083
7954] 397| 329]| 242| 2.37| 177| -008] -098] 189| 251 -227| -164] -157] 024
1953] 055] 114] 141] 234] 212] 055 033] -008| 028| 227| 228| 417] 139
1052| 089] -004] 053] 203| 231] 141] 073 1.26] -150| -334| -105] 042] -005
7951] -087| 048] 112] 0.88] 097| 069] 065] 2.22] 078| -114| -088| -091] -030
19501 191| 331| 284 300| 346 276] 260] 090| 128] 079] 020] 076] 193
7949] 031| 121] 187] 395] 243| 253] 167| 0.70] 034| 132| 041| 195| 156
1948 001] 099] 118] 1.39] 132] 058] -041] -1.80| -2.75] 271| -247| -178] -054
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Table B11. Quadrangle 710 Average Annual Reported Palmer Hydrologic Drought

Index

" . Divisign 7
1997 148
1996 -2 83
7995 154
1994 0,27
1993 357
1992 514
1991 107
1590 270
1989 294
1988 114
1987 290
1986 047
1985 162
1984 125
1983 114
1982 052
1981 139
1980 007
1979 296
1978 126
1977 2 59
1976 172
1975 237
1974 268
1973 354
1972 216
1971 228
1970 162
1969 263
1968 405
1967 164
1966 102
1965 013
1964 278
1963 392
1962 220
1961 275
1960 228
1959 210
1956 288
1957 138
1956 571
1955 471
1954 -386
1953 -1.96
1952 331
1951 364
1950 039
1949 -0 14
1948 173




Table B12. Quadrangle 710 Average Annual Reported Modified Palmer Drought

Severity Index
. "Year . iDivision 7
1997 149
1996 -2 52
1995 119
1994 -0 11
1993 278
1992 492
_ 1991 132
1990 -2 45
1989 -2 88
1988 -165
1987 254
1986 021
1985 139
1984 -106
1983 103
1982 031
1981 147
1980 -0 30
1979 272
1978 -101
1977 177
1976 048
1975 201
1974 194
1973 336
1972 -132
1971 -1.02
1970 136
1969 2 06
1968 402
1967 -134
1966 085
1965 002
1964 -2 63
1963 -3 89
1962 -224
1961 210
1960 213
1959 193
1958 2386
1957 -0 00
1956 -5 71
1955 -4 69
1954 -3 82
1953 -130
1952 -326
1951 -3 45
1850 -0 96
1949 -0 30
1948 -157
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Table B13. Quadrangle 1010 Fox Hydrologic Index

- Dec Annual
1996| 237| 181] 134] 115! 024| 000| -153| -0.89| -006] 041] 080 114[ 051
1995| 239] 277 365| 290] 217| 170] 064] 131| 174] 252 337 312] 236
1994| 212| 188| 287 279] 219] 195 110] 054] 059] 130 081] 191 167
1993| 247| 290] 355] 363| 418] 489] 268] 161| 148 162 146] 224] 274
1992| 353| 421| 459| 480| 538| 486 343] 285 254 220] 261] 254] 363
1991] 015] 049] 070] 116] 152] 220] 137: 061] 140| 174 132] 259] 127
7990] 000] 074 170] 188] 144 004| -024] 095 079] -058] -034] -023] 022
1989| 085] 071] 044| 074| -024]| -0.28] -026] -0.47] 021| -062] -030] -010] 002
1988| 189| 206] 216| 172] 078 0607| 007] 014 066] 070] 063] 056] 095
1987| 203]| 282] 248| 200] 217] 275] 245| 160] 138| 152] 190] 190] 208
1986] 239] 239] 194| 169]| 187| 178| 011] 015| -013] 061{ 104] 191] 131
1985] 076] 116] 144] 166] 165 171] 065{ 018| 116 195] 236] 235] 142
1984| 238] 207] 145] 006] -015] 081 101] -138| -129] -069]| -049] 009] 002
1983| 024| 116] 115] 019] -005| 031] 115| 085] 142| 156] 196] 1.82] 098
1982| 175| 274| 216] 187 185] 113| 003| 008| -070| -055| -008] 023] 088
1981| 053] 076] 108] 105] 195| 257| 234 265| 214| 287 254 232] 190
7980] 130] 126] 092] 002] 014] -196] -233] -056] -033| -048] 021] 003] 015
1979 175| 158] 160] 247| 212] 220 217] 189| 268| 163 133] 133] 190
1978| 066 076] -016] 004] -083| -011| -031] 062| 039 057 083] 122] 020
1977| 331| 319] 272] 304| 242] 225 060] 009] 012] 040 080] 030 163
1976| 138] 058] 031] 164| 177| 097| 208] 146] 145| 2.26] 298] 317] 167
1975| 132| 112] 050] -020] 059] 025 033] 104| 153| 150| 148 1511 091
1974| 213| 155| 228 147| 141 122| 019] -014| 015| 034| 082| 082} 102
1973] 208| 220] 149] 141] 036] 1.07| 094| 128| 198| 314| 269] 204] 180
1972 172] 229] 218] 232| 249] 274| 2567| 2204| 233] 169| 212 167| 220
1971] 052| 026] -064| -039| -047] 088| -186] 036] 096! 126] 1141 166] 010
1970] 145] 139] 144] 083] 141] 1.09] 049] 079| 132] 155 129 090} 116
7969] 179] 222 1.92] 190] 174] 023] -105] 093] 063] 021] 099] 103] 075
1968] 166| 206| 185| 164] 26| 324| 318| 226] 253| 262 236] 198] 232
1967] 062| 086] 024] -051] -063| -163] 2.30] 142] 098] 120] 101} 112] -004
1966] 129] 134] 097| 143| 254] 237] 148] 108 088] 082] 028 609] 121
1965| 104] -030] -034] -069] -025] 054] -162] -150| -088] -044] 002} 084] -056
1964| 062] 029] 043| -083] -066] 147| -134| 241| -186| -201| -193] -133] -126
1963| -097]| -068| 125| 154 182] 175| 213| -247| -198| -158| -112] -088f -151
1962| 053] 008] 006] 006| -076] -036] -184] 230| -210] -199] -164] 093] -063
1961] 396| 389] 262| 254] 087] 101 096| 068| 108 051 0.66] 057 161
1960| 158| 167| 158] 173] 103| 105| -008] G54| 048] 213] 2.55] 416] 153
1959| 162] 234] 149| 146] 118] 147| 054] 106| 084| 1.30] 133] 145] 134
1958| 250] 342| 306] 212| 149) 077] 026] -064] 042| 136] 132 166] 148
1957) -155| -074| -016] 017| 048] 062| -144] -175] -127] -121] -024] -030 -0 62
1956] -083] 075] -091] 016]| 005| -070| -163| -174] 214]| -169] -163] -152] -111
1955] -103] 086] -133] 193] -233| 322| -340] 328| -175| -150] -099| -088] -1.87
1954] -086] -119] -119] -046] -084] 082] -168] 200| -183] -123] 120} -130] -122
1953| -178]| -144| -163| 179]| 212 353| -375] -172| -177] -121] -123] -090f -191
1952| 122] 118| -121] 105] -090| 133| -128| 229| -197| -279) -209] -187] -160
1951 172| -160] -082] -097]| -119] 125] 226| -293| -144| -133] -107] -118] -148
1950] 070] 076] 064] 060| 087 046] -004] -078] -082] -146| -144] -178] -019
1949] 015| 065] 075] 166f 084] 0D24| 050] 002| 035| 128] 046] 070 063
1948| -102| -049| -007] -023| 042] 048] -120] 097] -022] -008] -006] -0.16] -045
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Table B14. Quadrangle 1010 Fox Drought Severity Index

- " Dec ‘Anhual
1997 121] 128] 199 111 .083] 036] 161] 195] 151] 1.3
1996| 237 181| 134 53] 089 066| 041 080] 114] 051
1995| 239 277| 365 064] 131 174 252| 337| 312] 236
1994| 212 188] 287 110} 054] 059] 130] 081| 191] 167
1993 247| 290| 355 268] 81| 148 162| 146] 224 274
1992| 353| 421] 459 3431 065) 254 220] 261| 254] 363
7991]_015| 049] 070 1371 06i| 140| 174] 132| 259] 127
1990 _000] 074] 170 024 095 079] [058| -034| -028] 022
1989| 085] 071| 044 C0.06] 047| -021] -062] 030] 010] 002
1988| 189] 206] 216 007] 04| 066] 070] 063] 056] 095
1987 203| 282| 248 245] 160| 138] 1.52] 190] 190] 208
1986| 239| 239] 194 011] 015| 013 061] 104] 181| 131
1985] 076 116] 144 065] 018| 116] 195| 236| 235| 142
1984| 238| 207| 145 101| 138 -129| -069] 049] 009| 002
1983| 024] 116] 115 1.15] 085| 142| 156 196| 182] 098
1982| 175] 274] 216 0.03| 008| -070] -055] 008] 023} 086
1981 053] 076] 108 234] 265] 214| 287| 254 232] 190
1980] 130] 126] 092 2.33] -056| -033| 048] 021] 003] 015
1979| 175] 158| 160 217, 189| 268 163] 133| 133] 190
1978 066] 076| -016 031 -062] 039] 0657| 0.83] 1.22] 020
1977 331] 319]| 272 090 009] 012 040] 080] 030| 163
1976| 138] 058| 031 2.08] 146| 145 226] 298f 317] 167
1975 132 112| 050 033] 104 153 150] 148] 151] 091
1974] 213| 155] 228 019] -014| 015| 034 082| 082] 102
1973| 208 220] 149 ) 094] 128] 198] 314] 269| 204] 180
1972| 172| 229| 218 232| 249| 274 257] 224| 233] 169| 212| 167] 220
1971]| 052] 026] -064] -039] -047| -088| -1.86| 036] 096] 126] 114] 166] 010
1970 145] 139] 144] 083] 141] 109| 049| 079] 132] 155] 129] 090] 116
1969 179| 222| 192| 190] 174 023] -1.05] 093] -063] -021] 099; 103] 075
1968| 166| 206| 185| 164] 236 324] 318| 236| 253 262| 236| 1.98| 232
1967| 062| 086] 024| 051] 063| -163| -2.30] -142] 098] 120] 101 112] -004
1066] 129| 134 09O7| 143| 254| 237| 148] 108 088} 082] 028] 0.09] 121
1955 -104| -030] -0.34] -069] -025| -054] -1.62| -150| -088] -044| 002| 084| -056
1964 | -062| 029| -043| -083] -066| -147| -1.34] -241]| -186] 201] -193| -133] -126
1963| -097| -068| -125| -164] -1.82| 175| 213 247| 198] -158| -112] -088] -151
1962 053] 008| 0.06] 006] -076] 036 -1.84| -230| -210] -199| -164| 093} -093
1961| 396| 389| 262| 264] 087 10i| 006 068| 108| 051 066| 057] 161
1960 158 167| 158 173 103] 105] D08| 054] 048] 213] 255] 416] 153
1950 162 234] 149] 146] 118| 147] 0.54] 106] 084| 130| 133| 145 134
1958| 2.50| 3.42| 306] 212| 149| 077| 0.26] -064| 042| 136]| 132] 166] 148
1957 | -155] -074] -016] 017| 048] 062| -144] 175] -127] -121] 024] 030] 062
1956] -083]| -075] -091] 016] 005! -070] 1.63| -174]| -214] -169| -1.63| -152| -111
1955]| 103 086] -133| -193| -233| -322| -340| -328| -175| -150| -099| -088] -187
1954| -086] -119] -119| -046| -084| -082| -1.68] -200| -183| -123| -120| -130] -122
1953| -178| -144| -163| 179| -212] -353| -3.75] A172| A77| 4121| -123] -090] -191
1952 | -122] 118| -121| 105 090| -132| -1.28| -228] -197| -279]| -209) -187] -160
1951| -171| -159] -082| 097| -119] 124] 2.25] 293| 144] -132| -107| -118] -148
1950 073| 079] 067| 062 089] 048] 002] 076] -081| -145| -143| -178] 017
1949 027| 075| 084| 174] 091 030] 056 008] 040| 132| 050 073| 070
1948] -060| -011] 027| 008] -015| -024] 098] -077| -004] 008 008] -003] 020
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Table B14. Quadrangle 1010 Average Annua} Reported Palmer Hydrologic Index

1996 2.83
1955 154
1994 027
1993 351
1992 514
1991 107
1990 270
1989 294
1988 T4
1987 280
1986 047
1985 162
1984 125
1983 114
1982 052
1981 139
1980 2007
1979 296
1978 126
1977 259
1976 172
1975 237
1974 268
1973 354
1972 216
1971 228
1970 162
1969 2631
1968 405
1967 164
1966 102
1965 013
1964 278
1963 392
1962 2 20
1961 275
1960 228
1959 210
1958 288
1957 -1 38
1956 5 71
1955 471
1954 -3 86
1953 196
1952 -3 31
1951 -3 64
1950 -099
1949 014
1948 473

91



Table B15. Quadrangle 1010 Average Annual Reported Modified Palmer Drought

Severity Index

" Year  Division 7
1997 - 1.49
1996 ) ~2.52
1995 119
1994 -0 11
1993 278
1092 4.92
1991 132
1990 -2 45
1989 -2 88
1988 -1.65
1987 254
1986 021
1985 1.39
1984 -1 06
1983 1.03
1982 0.31
1981 147
1980 -0.30
1979 2.72
1978 -1.01
1977 1.77
1976 0.48
1975 2.01
1974 1.94
1973 3.36
1972 -132
1971 -1.02
1970 1.36
1969 206
1968 4.02
1967 -1.34
1966 085
1965 002
1964 -2.63
1963 -3.89
1962 -2 24
1961 210
1960 213
1959 193
1958 236
1957 -0.00
1956 -5 71
1955 -4 69
1954 -3.82
1953 -130
1952 -3 26
1951 -3 45
1950 -0 96
1949 -0 30
1948 -157
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