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HISTORICAL DRY AND WET PERIODS
IN COLORADO

1.0 Introduction

Colorado is a dry state with a large spatial vaniation in precipitation. The annual average
precipitation shown in Figure 1 reveals a maximum of over 50 inches in small areas of the higher
mountains in the southern and northern parts of the state. The lowest precipitation near 7 inches
is in the San Luis Valley in south central Colorado while much of the western part of the state at
lower elevation from southwest to northwest has below 10 inches. The eastern plains vary from
near 12 inches to more than 16 inches. The statewide average is near 17 inches as described by
Cowie and McKee (1986). Adequate water is one of the most critical issues which the citizens of
Colorado must constantly address. There are only two sources of water in Colorado. One source
is water located in underground aquifers which was stored long ago and today is being mined.
The second source is precipitation in the form of rain, hail and snow. Other forms of water from
the atmosphere such as dew are not considered for the present discussion. Precipitation is the
source of water but it is not the form of water used in Colorado. Precipitation falls and then in
some scale of time it becomes one of five sources of usable water — snowpack (SN), streamflow
(ST), reservoir water (RW), soil moisture (SM) or ground water (GW). In reality, time is an
important factor because precipitation occurs irregularly in time and then it immediately adds to
snowpack (SN) and soil moisture (SM) but in a variety of time delays it becomes streamflow

(ST), reservoir water (RW), or ground water (GW).



Colorado has a complex and sophisticated system of water distribution within and outside
the state. However, there are two dominant pathways of water use that are pertinent to the
discussion presented here. The first pathway is that precipitation falls on ground and becomes soil
moisture (SM) and ground water (GW) to support vegetation and other uses locally where it
occurs. A portion may also become streamflow (ST) and reservoir water (RW). This is the
dominant pathway for all lower elevations of the state and for the higher elevations in the summer
season. The second pathway is that precipitation falls on the ground at higher elevations in the
winter season, snowpack (SN), and becomes available as streamflow (ST), reservoir water (RW),
soil moisture (SM) and ground water (GW) during the following spring and summer and beyond

in time depending on many factors.

These two pathways of water supplied by precipitation lead to a very natural question.
How variable in time and space is the supply of precipitation in Colorado? This is the question
that this report will address. Climate is known to vary on all time scales from years to decades to
centuries to millennia. Locally, at a specific location a general guideline would be that annual
precipitation varies from one-half the average to twice the average in a period of a few decades.
This variation by a factor of two from the average is large and can be critical for a relatively dry
state like Colorado. If the variation were plus or minus 10%, concerns and impacts would be
much smaller. Other questions about variation is whether dry and wet periods occur one year at a
time or in groups of years and are they predictable? This report will seek to explain how
precipitation has varied for nearly the past 100 years (snow is less) and where we are now. The

question of predictability will not be addressed.



There are many studies of the variation of precipitation by itself. Dry periods identified as
drought have been of concern for a long time. Tannehill (1947) recognized that all geographic
areas have periods of drought and that the 1930s were really unusually dry in the central U.S. In
the later 1970s a workshop summarized by Rosenberg (1978) recognized the 1930s, 1950s and a
portion of the 1970s have all led to drought problems. In a summary of streamflow (ST) the
USGS (1989) has identified periods of drought as 1930-42, 1949-57, 1958-70 and 1976-82.
Research based on tree rings by Meko et al. (1995) has indicated several periods since the mid
1500s in the western U.S. have been drier than the present 30-year average. Tarboton (1995) has
identified drought periods for the Colorado River. He reports droughts with duration longer than
10 years are to be expected with return periods on the order of 100 years. A study by Edwards
and McKee (1997) of drought in the United States in the 20th century indicates that much of the
U.S. has had fewer drought events in the past 25 years. A summary of drought globally in the

period 1900-1995 has been given by Dai et al. (1998).

In this report the analysis tool used by Edwards and McKee (1997) will be introduced to
describe both drought and wet events for periods in Colorado. Information is included here
related to precipitation, snowpack and streamflow which give a broader view of drought and wet

periods. A set of appendices is contained in a separate report identified as Part B.



2.0 Precipitation and Snowpack Data

The two data sources used for this study are stations with long-term records in
precipitation operated by the National Weather Service (NWS) and in snowpack operated by the
Natural Resource Conservation Service (NRCS). National archives are held in Asheville, NC,
and Portland, OR, respectively. For the precipitation data, we have applied further quality control
procedures which has resulted in some modified values so the archive now maintained at
Colorado State University in the Colorado Climate Center is not identical to the national archive.
Table 1 shows the stations with precipitation data along with the geographic location, elevation,
and starting year of the observation period. The snow sites are given in Table 2 with similar
information. A map of all the precipitation and snow sites is shown in Figure 2. The snow sites
are restricted to the higher elevations of the mountainous portion of the state while the
precipitation sites are located throughout the State at lower elevations. The highest elevation of a
precipitation site is 8,900 feet (Dillon). There are 24 sites included with records longer than 100
years. The intent is to have enough long-term sites to be able to characterize drought back to the
beginning of the twentieth century for precipitation. Notice the snow measurements are not as
long. Most of the early observations were in the 1940s and 1950s. Climate average for this study

is the period 1941-1980 or the period available.

Snow observations have not been quality controlled to the same extent as the precipitation
observations. Liquid-water content of the snowpack increases through the winter and almost
always past April 1. During April, the snow can continue to accumulate or it can start to melt.
While the April 1 snowpack is not the maximunm, it is the last monthly observation which can be

used uniformly in the mountains. Consequently, only the April 1 observations will be used in this



study of dry and wet conditions. A subset of total snow sites are used in this report. The sites

chosen include many that are used by the NRCS in streamflow estimates (Perkins, 1999).

Data for individual stations are used in this report and in addition the state has been
subdivided into river basins for the analyses. The boundaries of the river basins are shown in
Figure 2. The basins include the Yampa-White (YW), Colorado (CO), Gunnison (GU), San Juan,
Animas and Dolores (SA), Rio Grande (RG), North Platte (NP), South Platte (SP), and Arkansas
(AR). The South Platte (SP) and Arkansas (AR) have been further divided into the Upper (U)
and Lower (L) to separate the Front Range and Plains portions of these river basins. No long-

term precipitation station exists for the North Platte but snow observations do relate to the North

Platte.



3.0 Precipitation and Seasonality in Colorado

The distribution of precipitation in space and time in Colorado is strongly related to how
dry and wet periods occur. Three topics are interrelated to obtain a physical grasp of how
precipitation is controlled. These include seasonality, elevation and large events. Each of these
are discussed as they affect Colorado. A few comments about water in the atmosphere will help
to guide the discussion of precipitation. The amount of water vapor contained in a parcel of air at
a fixed relative humidity increases as the temperature increases. At 100% relative humidity the
mass of water per unit mass of air approximately doubles for each 10°C (18°F) increase in air
temperature. Another feature of the atmosphere is that as air moves upward or downward
without condensation or evaporation, temperature decreases (up motion) or increases (down
motion) at a fixed rate which is about 10°C per 1,000 meters (6°F per 1,000 feet) as the pressure
changes. Consequently, precipitation occurs when air moves vertically upward, cools by
expansion until near saturation, forms droplets or ice crystals which grow with continued rising
motion, and the particles then fall as they get large enough. The upward motion is provided in the

atmosphere or when air is forced to rise up by the topography.

3.1 Seasons
The primary factors that control the precipitation climate pertain to the mid-latitude, high

elevation, interior continental location of Colorado (37°N to 41°N). Figure 3 shows a depiction
of the seasonal cycle in Colorado. The annual cycle and associated types of storms control where
and in which season different parts of Colorado receive maximum precipitation. During the
winter months, the winds in the mid-troposphere (approximately 500 mb in pressure or 5,600 m

or 17,100 feet) in this latitude zone are relatively strong and blow primarily from west to east with



considerable variation from south of west to north of west. As a result most synoptic scale storms
reach Colorado from the west during winter and deposit precipitation (primarily snow) along and
west of the mountain ranges of Colorado. Some of the mountain areas have their wettest season
in winter. As the air crosses the higher elevations and starts to move downward, the precipitation
weakens and typically ends by 2,800 m (9,186 feet) to 2,400 m (7,874 feet) elevations. Winter is
the driest season on the plains with cold air and small amounts of water in the atmosphere.
Occasionally, large storms do occur on the plains and eastern slopes of the mountains when

storms have the right timing to bring water westward over the plains to Colorado.

During the spring months, the temperature warms, water content of the air increases, west
winds weaken, and the storm track begins to move northward. Storms are fewer in number and
slower moving but they occasionally bring abundant moisture from the Gulf of Mexico and the
central U.S. into eastern Colorado and can produce more precipitation in eastern Colorado and
the Front Range. A single spring storm can deposit as much precipitation in eastern Colorado as
most winter storms combined. Spring becomes the wettest period for the Front Range. This
period typically lasts from March into early June. At the same time, storms for the west become
less frequent especially over southwestern Colorado. June is often the driest month of the year

for western Colorado.

The last half of June is often a dry period in much of Colorado. In mid summer, winds
aloft are normally quite weak and solar heating of the ground feads to convection which becomes
the dominant element in daily weather. The storm track moves north of Colorado most of the
time but does occasionally dip southward to strengthen convective storms in Colorado in July and

August. This leads to a maximum of precipitation over the eastern plains in summer. As a region



of weak low pressure forms over the desert southwest and Colorado plateau areas, low-level
subtropical moisture usually drifts northward over Mexico. This wind circulation is sometimes
called the “Southwest Monsoon™ and often brings moist air northward into southern and western
Colorado during July, August and early September. Late summer into fall is the wettest period
for much of the southwest Colorado. In some years the moist air extends northward and
eastward to encompass the entire state. Localized afternoon and evening thunderstorms develop
nearly every day in the mountains if the air is moist enough. Humid air can also periodically drift
into eastern Colorado from the central and southern plains providing fuel for summer

thunderstorms from the Front Range eastward.

As the summer comes to an end, the westerly winds aloft increase again, the low-level
moisture from the south retreats and drier air often dominates Colorado. However, occasional
storms, with significant moisture reach Colorado and can bring very heavy and widespread rains
and early snows. As fall progresses, the synoptic storms of the winter season return as

temperatures cool.

The resulting interplay between the Rocky Mountain topography, Colorado’s high
elevations, and these seasonally-varying moisture sources and storm tracks creates a remarkably
diverse climate unique for North America in which different portions of Colorado see markedly

different seasonal precipitation patterns than others.

For Colorado’s highest mountains, mid winter is typically the wettest time of year while
early summer is the driest. For Colorado’s Front Range, spring is typically the wettest time of
year, while mid winter is the driest. Mid summer is the wettest time on the plains with winter the

driest time of year. Summer, and particularly July and August, contributes the greatest amounts



of precipitation over most of southern Colorado. For a small region of the State on the Colorado
Plateau near the Utah border, autumn is the wettest time of year while late spring and early
summer is the driest. A few areas in between see precipitation that averages nearly the same
amount in each month of the year. Seasonal precipitation distributions not only vary from region
to region across the state but may also vary locally from one side of a mountain to the other or as
a function of elevation within a drainage basin. Some of the high mountains have a mid winter
precipitation maximum and some are wetter in mid summer. Most precipitation in summer in the
higher mountains produce little streamflow (ST) as most of the water is returned to the

atmosphere by evapotranspiration.

3.2 Elevation
Elevation has a large effect in the total annual precipitation as is shown in Figure 1. In this

study a major limitation is that very few year round precipitation measurements are made at higher
elevations. The seasonal distribution of precipitation varies rapidly with elevation. Denver has a
spring maximum but just 30 miles to the west Berthoud Pass has a mid winter maximum. In
western Colorado a similar shift occurs from a late summer maximum in many valley locations to
winter at higher elevations. This reality means that combining data from different locations in one
river basin has the problem of combining data from different seasonal distributions which can be
misleading since the various precipitation systems operating throughout the year are not well

correlated.

In the winter west of the Continental Divide the higher elevations receive more
precipitation in individual storms and receive a larger number of days with precipitation. Along

the Front Range, the higher elevations receive a larger number of days with precipitation (due to



snow coming over the top from the west) but do not necessarily receive higher amounts from
individual storms. Most Front Range snow storms have maximum precipitation at mid elevations.
In summer the large convective rain storms decrease in precipitation at higher elevations. But the
higher elevations can receive more total precipitation due to a larger number of days with

precipitation.

3.3 Large Daily Precipitation

The other characteristic of precipitation important to any discussion of variability is the
role of larger amounts of daily precipitation. Figure 4 shows the percent of annual precipitation
as a function of the percent of daily events of precipitation for the Northern Front Range of
Colorado and for the State as a whole from Cowie et al. (1986). The graph shows that 50% of
the annual precipitation comes from about 18% of the days with largest amounts of precipitation.
About 50% of the days contribute nearly 80% of the precipitation. Since most of the precipitation
come from a relatively small number of days with larger amounts of precipitation, it would follow
that the large daily events would dominate the variation of precipitation from year to year. The
study of daily precipitation in Colorado by Cowie et al. (1986) for the period 1951-1980 showed
that the larger daily events which produced just 24% of the annual precipitation produced 59% of
the change in annual precipitation from the 10 driest years to the 10 wettest years. This leads to
the conclusion that the addition or subtraction of just a few large storms is the primary difference
between dry and wet years. The change in the total number of days with precipitation is a
secondary contributor. The study reported here used monthly data, so no information is given

about the cause of year-to-year variations.
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4.0 Definition of Dry (Drought) and Wet Periods

Drought is fundamentally a deficit of water in the sense that demand for water is greater
than the supply of water. This can apply to any source of water so there is not a single definition
that meets all information needs. As a result several definitions could be constructed which each
apply to a specific aspect of water supply. Most of the effort to define drought has been
concerned with the supply of water. The demand for water is not as well defined. One definition
proposed by Palmer (1965) has been used extensively in the United States for the past 40 years.
The Palmer Drought Severity Index (PDSI) has been used to monitor agricultural drought and
also as a general measure of drought. Unfortunately, the PDSI does not answer most of the
questions asked about drought in Colorado or other places. These questions include: What is the
water deficit in terms of probability, percent of average, or precipitation deficit? How bad is it
now? When did it start? How does it compare with past droughts? When did it end? Other
questions relate to the impact of drought on natural ecosystems or on the economy and society.
The word drought and dry are used interchangeably in this study. The opposite of dry is wet and

the definition of dry has an exact opposite which is used for wet periods.

There is no single definition of drought that satisfies most needs. Wilhite and Glantz
(1985) discuss definitions but don’t conclude there is any universal definition. However, for a
quantitative description of drought or wet periods a definition is required. The definition of
drought used here is one that will answer most of the questions about water supply in terms of
precipitation and snowpack. It will allow a determination of beginning and ending along with
intensity. It can be applied to streamflow, reservoirs, soil moisture and ground water but the first

two of these are affected greatly by the management of them and the last two are not observed
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extensively to allow a similar analysis. The variable used to define dry and wet conditions is the
Standardized Precipitation Index (SPI) which was used in Edwards and McKee (1997).
Precipitation and snow have two qualities that influence how the SPI is calculated. The first is
that it is highly variable in time so that many years are needed to obtain useful estimates of its
probability distribution. The second is that precipitation and snow are not normally distributed
statistically which means that the distribution is skewed and the mean and median are not the
same. Assume as an example that precipitation is observed monthly for many years. All of the

monthly values are used to fit a Gamma frequency distribution which is given by:

—-X

g(x)= 7ef ., B50, y >0 (1)

—X
By I(y)

Thom (1966) has shown the Gamma distribution fits precipitation quite well. The frequency

density g(x) for the Gamma is a two parameter function with ff and ¥ being the fitted

parameters. The variable X is precipitation. The mean or average value of x is £ . The

cumulative probability is given by:
X
G(x)= | g(x)dx 2
(o]

where G(x) is the probability that x is equal to or less than x.

In the application to drought, precipitation is fitted to the Gamma distribution. Then at a

particular time, precipitation is observed. The observed value (X; ) is used with the Gamma to

determine the cumulative probability at that time, G(x; ). Next an equiprobability transformation

is made from the Gamma function to the normally distributed function with a mean of zero and 2

12



standard deviation of one with a cumulative probability defined as N(z) or a particular G{(X; ) as
N{(z; ). Both G{x; ) and N(z;) have the same probability. The advantage of the transformation is
that V is normally distributed so it can be used to define wet periods as well as dry periods and

the values of Zz are in units of standard deviations. Thus the values of Z are the values of the
SPI. An example is given for Fort Collins, CO, in Figure 5 for its period of precipitation
observation. The SPI values on the ordinate are uniquely connected to cumulative probability as
given in Table 3 so -1, 0, 1 are associated with cumulative probability of 16%, 50% and 84%.

Values of SPI are linear with precipitation difference from the mean and they do have a unique

relationship to probability. Since the mean value of precipitation from the Gamma is £y, the
fraction of average precipitation is just x; /¥ . This can also be normalized as the precipitation

deficit as a fraction of average values as (% - fy) / By . The actual annual water-year

precipitation (October through September) for Fort Collins, CO, is shown in Figure 6. Figure 6
has one point per year and Figure 5 has one point per month but Figure 6 and Figure 5 (12
month) are both 12 month values. Water year 1961 ended in September 1961 in Figure 6 for the
single wettest year in the graph. In Figure 5 (12 month) the monthly data points reach a peak in
later 1961 and continue into 1962. The SPI values in Figure 5 give a better picture of the
duration of a wet or dry period. Some of the advantages of the SPI as a monitoring tool are that
it has a straightforward interpretation as probability, percent of average, precipitation deficit and it

show duration clearly.

Another useful application of the SPI is that any accumulation period of a number of

months can be used. Figure 5 shows the history of Fort Collins precipitation for periods of

13



accumulation (defined here as time scale) of 3 months, 6 months, 12 months, 24 months, and 48
months. The dramatic character of climate is that as the time scale is increased the dry periods
with SPI below zero becomes less frequent but they last longer and the wet periods behave in the
same manner. At the 3 month time scale, there are approximately 90 droughts per 100 years and
the number decreases to about 10 between 24 months and 48 months. Time scale becomes an
important part of any discussion of drought. Notice for Fort Collins at 48 month, there has been
no drought since 1980. The real problem of drought in Colorado is that the accumulation period
of precipitation (time scale) for water in the form of soil moisture, snowpack, streamflow,

reservoir storage, and ground water are all different.

The definition of drought used in this analysis is based on the SPI and a time scale must be
identified. Dry or drought is defined as a period in which the SPI equals or is below -1.0. The
drought is defined as starting when the SPI first becomes less than zero and it ends when the SPI
again becomes greater than zero but it must get below -1 at some time. This definition is arbitrary
and better ones may evolve with experience. Thus, each drought has a beginning date and an
ending date which defines a duration. Wet periods have similar definition with positive values of
SPI. A current intensity of the dry and wet is also defined in terms of the SPI in Table 3. Three
measures of drought are the time scale, intensity and duration. The notion of time scale also
makes it possible to be in or out of a short-term drought when in or out of a long-term drought.
In Figure 5 for Fort Collins all of the periods below an SPI of -1 or above 1 are shaded to allow a
visual identification of drought periods and wet periods. The 3 month droughts come and go
quickly as any one or two month period can start or end a drought. Short-term droughts can be
very significant for dryland agriculture and forest fires. Longer-term drought are more significant

for domestic and urban water supply and multiple year concerns for agriculture and natural

14



ecosystems. The fourth measure of drought is magnitude. Magnitude is defined as the ratio of
the largest accumulated precipitation deficit to the annual mean precipitation. For example, the
worst drought in Fort Collins at the 12 month time scale started in October 1952, ended in May

1956, had a duration of 43 months, and had a magnitude of 0.95 of annual precipitation.
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5.0 Drought and Wet Periods Occurrence and Description

Drought is such a complex phenomena that different aspects must be viewed somewhat
differently. The definition of drought given above for a single location is quantitative and clear
for a monthly continuous series of observations. The analysis of snowpack based on April 1
values will provide another view of drought using one data point each year. A similar thing
occurs when the interest is in just the summer or spring or any fixed interval of time. This section

includes discussions of drought and wet periods from several different points of view.

5.1 Precipitation

Dry and wet conditions can be characterized for Colorado by examining the fraction of
stations in the state which are dry or wet at the same time. The spatial extent of dry or wet
conditions is shown in Figure 7 for the period of the early 1890s through 1996 for averaging time
scales of 3, 6, 12, 24 and 48 months. Fewer stations were reporting observations in the 1890s so
the results during this period are indicative but not as definitive as in the period after the very
early 1900s. Notice in Figure 7a for the 3 month time scale that the fraction changes rapidly in
time and peak values exceed 0.80 on 4 occasions for dry conditions with SPI < -1 (1890, 1893,
1939, 1981) and on 7 occasions for wet conditions with SPI > 1 (1891, 1905, 1906, 1914, 1941,
1957, 1995). As the averaging periods or time scales become larger, graphs show less rapid
changes, the dry or wet periods last longer, and the maximum fraction is reduced. The 24 month
graph in Figure 7d has been used to characterize dry and wet periods that affect approximately
40% of the state during the episodes. These are given in Table 4. The periods are not uniformly
dry or wet and often have a portion of the period in which the opposite condition increases a bit

and then decreases. A sum of the durations of each type show that wet existed for 64 years and
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dry for 33 years. The 48 month graph (Figure 7e) shows the clearest view of longer time-scale
precipitation. The top with SPI > -1 shows the two long periods 1905-1931 and 1980-1996 were
wet with only small drought occurrence. Colorado is clearly now in an extended period with less
drought impacts. The top of Figure 7e indicates the current wet period is similar to the one
beginning in 1905 but the 1983-1988 period had a larger fraction of stations above 0.4 for a
longer time period than the earlier wet period. The depiction of dry and wet periods in Table 4
provides a broad overview of drought periods in Colorado that have affected large areas of the
state. Wet periods tend to last longer than dry periods and no dry periods longer than 5 years

have occurred since the 1950s.

The beginning period of 1893-1905 was dry but the number of observing sites was smaller
and changing. A rather long wet period followed from 1905-1931 with brief moderately dry
periods in the early teens and again in the early to mid 1920s. Much of the 1940s were wet. The
1950s and 1960s had shorter periods of dry and wet conditions with 1951-1957 dry, 1958-1962
wet, and 1963-1966 dry again. A longer period for 1967-1975 was wetter but not to the extent
and duration of earlier periods. A brief dry period followed in 1975-1978 and then a change

occurred to start the wet period from 1980 to 1996 with one lull in the late 1980s to early 1990s.

From the state as a whole the next view of dry or wet periods is seen on a regional level
within the state. The SPI for each region is shown in Figure 8 and the SPI in each graph is the
average of the SPIs of all stations in the region. This was done so that wetter or drier locations
would not dominate the combined indicator for the region. All of the periods in which SPI is
greater than 1 or less than -1 are shaded to clearly indicate when drought or wet conditions were

present in the region. In these graphs the averaged SPIs are not uniquely connected to probability
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as they are for individual sites. Notice again how rapidly drought and wet conditions appear and
disappear at the 3 month time scale. In the Yampa-White (YW) (Figure 8a) there are about 65
drought periods and 69 wet periods. At the 48 month time scale, there were 8 or 9 drought
periods and 11 wet periods. It is also quite clear the duration of dry or wet periods is greater at

the longer time scales.

Table 5 contains a summary of dry and wet period from each of the regions arranged in
the time periods defined in Table 4. The years that are dry or wet consistent with Table 4 are
listed in the columns. If the region was mixed in dry and wet or didn’t move far from the average
then an “M” appears in the table. Most of the river basins did experience dry and wet conditions
near the same time periods. The major wet period 1905-1931 was widespread. The drought of
the 1930s was not nearly as pronounced in western Colorado. The wet period 1965-75 was not
at all uniform. The recent wet period 1979-96 had a significant break in northwest Colorado

which is most evident in the Yampa-White (YW).

Each of the regions have some unique characteristics with drought and wet periods.
These will be discussed in order of the graphs in Figure 8. The Yampa-White (YW) is
represented by only 3 stations of which 2 are in the Yampa drainage. The data prior to 1900 is
just from one site — Meeker. It does show a major dry period in the first 5 years of this century.
The three stations do not have the same seasonal variation. Steamboat Springs has a mid-winter
precipitation maximum but Hayden has a maximum in August. This indicates a substantial
variation with elevation in the Yampa-White (YW) drainage. For the 3 month time scale the
recent droughts of 1994, 1981, 1976-1977, 1971 and 1966 are as intense as any this century. The

period 1981-1994 was remarkably free from drought. The 12, 24 and 48 month graphs all show
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the 1980s as the wettest period in the past 100 years. The 24 and 48 month portion shows the

1976-1980 drought period was the worst extended drought period this century.

Most of the stations in the Colorado (CO) drainage have a mid to late summer maximum
in precipitation which is not usually the same for the higher elevations. A total of 8 sites are
included for the Colorado (CO) and 4 of them are below Glenwood Springs. Only 3 of these 8
sites had data prior to 1905. The 3 month SPI shows recent short droughts in 1994, 1990, 1981,
1979, 1978 and 1976-1977. The late 1970s were the driest few years in the record. Again, the

period since 1980 has been the wettest period and is not very different for the period in the 1920s.

In the Gunnison (GU) drainage 3 of the 5 sites have data prior to 1900 so the drought
period 1900-1905 is very evident and well defined. Recent droughts for the 3 month SPI include
1990, 1978, 1976-1977, and 1972. For the Gunnison {(GU) the three drought periods of the
1900-1905, 1950s, and later 1970s are the three for this century. The period since 1982 is the
wettest of this century but has not lasted as long as the wet period for 1906-1931. The figures
show the Gunnison (GU), Colorado (CO) and Yampa-White (YW) have much in common for

drought and wet periods.

The San Juan, Animas and Dolores (SA) drainage has only 1 site with data prior to 1906
so the very dry conditions are from Durango data. The 3 month data shows recent droughts
involve mostly two years in 1995-1996, 1989-1990, 1980-1981, and 1976-1977. At the 24
month SPI, it is clear the 1989-1990 and 1976-1977 droughts were worse and very much like the
droughts in the 1950s and 1930s. The San Juan, Animas and Dolores (SA) definitely experienced

the drought of the 1930s considerably more than the Yampa-White (YW), Colorado (CO) and
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Gunnison (GU). Also, in the San Juan, Animas and Dolores (SA) the recent wet period after

1980 has not been as wet as the 1906-1930 period.

The Ric Grande (RG) has a history quite different from the previous ones. Most of the
area at the lower elevations have a precipitation maximum in July and August. The 3 month SPI
shows several droughts in recent years including 1995-1996, 1980-1981, 1974, and 1972, At 12
month the 1995-1996 drought was the most significant since 1950-1952. Years in the late 1970s
and the 1930s were not really dry. At longer time scales the most significant droughts were in the
1940s and 1950s as well as near the turn of the century. The recent wet period has not been as

wet as the 1905-1925 period.

The South Platte drainage (Upper and Lower) is characterized with drought in the 1890s,
1930s, 1950s and 1970s. Since the 1970s, the Upper South Platte (USP) has had no significant
drought and the Lower South Platte (LSP) has had only short term drought at 3 month and 6
month SPI in 1994 and 1989. Longer time scales have not shown drought. While the recent
history has been wet at longer time scales, it has not been as wet as the 1905-1930 period. The
droughts in the 1970s were stronger in the Lower South Platte (LSP) and there were several short

episodes in 1974, 1976 and 1978.

The Arkansas drainage (Upper and Lower) have good long term data sites prior to 1900
but does not have the strong drought conditions prior to 1905 in the longer time scales. They do
show significant drought up to the 12 month time scale. The short time scales do show recent
drought in 1996, 1991, 1982 and 1981. At the 12 month time scale, the last serious drought was
in the 1960s. The 1930s were the worst decade for the Lower Arkansas (LAR) but not the Upper

Arkansas (UAR). The Upper Arkansas (UAR) had more drought problems in the 1950s and
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1960s while the Lower Arkansas (LAR) shared the 1950s but not the 1960s. The wet period

since 1980 is not as wet as the period for 1905-1930.

The correlation of the precipitation for the water year (October through September) and
the 12 month SPI between the regions is shown in Table 6 and Table 7. These show clearly that
the precipitation is more highly correlated with neighboring regions in western and eastern
Colorado and not well correlated from west to east. The Rio Grande region is better correlated
with the San Juan, Animas and Dolores (SA) and Gunnison (GU) but not as well correlated as the
western or eastern regions are with each other. These correlations also indicate that wet and dry
periods will have a spatial variation in Colorado so the periods identified in the previous tables are

generally applicable but individual years will have differences.

The regional history of summer (April-September) and winter (October-March)
precipitation is given in Figure 9 and 10. One of the obvious features is that seasonal precipitation
can be quite stable for a period of years and vary much more from year to year for a period of
years. Correlation of summer and winter precipitation among the regions is presented in Tables 8
and 9. These graphs and tables show similar patterns to the water year and 12 month SPI ones
before. Regions are correlated best with those nearby much less with those on the opposite side
of the mountain ranges. In a similar way the occurrence of dry and wet periods is related but not

exactly the same.

The worst dry and wet periods for each location are given in Appendix E. These tables
contain the dry and wet periods for all time scales for the largest and next to largest magnitude of
drought with the associated start and end dates and the duration of the event. Magnitudes of dry

or wet events have been averaged over the stations in each drainage basin for each time scale and

21



are presented in Table 10. In Table 10 the magnitudes are the largest accumulated precipitation
deficit (dry) or surplus (wet) in fraction of the annual precipitation averaged over the drainage
basin. Magnitudes start at the 3 month time scale at 0.5 (0.6) for the Yampa-White (YW) up to
0.9 (1.0) for the Lower Arkansas (LAR) with the dry magnitudes slightly less than the wet
magnitudes in parentheses. As the time scale increases from 3 months to 24 months nearly all of
the magnitudes have increased to greater than 1.0 which is the average annual precipitation. From
24 months to 48 months time scale only small changes occur and in some basins the values
actually decrease. The conclusion is that the worst droughts or wet periods in Colorado are
usually associated with precipitation deficits or surpluses that equal or exceed the annual average
precipitation locally. Examination of Appendix E shows that the actual ranges are quite larger at
individual locations. Appendix E also reveals that the dates of the worst dry and wet periods have
a wide range and do not group easily into the broad time periods identified in Table 4. This is
simply the reality of how variable precipitation is especially where convective rainfall in the
summer is important. An examination of Appendix E for duration of dry and wet events shows
that these major dry or wet events last longer than one year and the duration increases with

increasing time scale.

Examples of the extent and severity of drought and wet events are shown on the maps of
Figure 11a-d . Two of the worst droughts this century were present in March 1935 (Figure 11a)
and September 1956 (Figure 11b). Both show more than 40% of the state in drought. Note the
maps do not have areas blocked off but most higher elevations are not represented by
observations. There has not been such a widespread drought in Colorado at the 12 month time
scale since the 1950s. There is no known reason why droughts of this nature should not return

again. Two exceptionally wet periods are shown in October 1957 (Figure 11¢) and June 1995
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(Figure 11d) for the 12 month time scale. These also have more than 40% of the state in wet
conditions. Each of these dry or wet periods are more extreme in a sub-portion of the state. The
first and second most severe droughts in Appendix E are often related to the 1930s and 1950s.

Wet periods are not quite as uniform in time.

5.2 Snowpack and Streamflow

The dominant source of water for streamflow and reservoir storage is the winter
snowpack. However, the snowpack has & limited number of observation sites and the spatial
variation of snowpack (SN) in elevation and horizontally is often large in Colorado. The
streamflow is also a complex variable to relate to snowpack. The streamflow (ST) can vary
significantly with the weather which controls melting and with precipitation which occurs after
April 1 which is the date of the snowpack (SN) used in this study. The streamflow (ST) is further
complicated by both water stored in reservoirs to be released later, by transmountain diversions
which move water from one drainage to another and by water used for irrigation in the basin. The

analyses discussed below will however allow dry and wet years to be identified.

The April 1 SPI for snowpack (SN) (called SSI to distinguish it from SPI) is given for 56
locations in Appendix B in which the observing sites have been grouped by river basins. The sites
in Appendix B have been selected as representative of the basins. More sites are available to
establish a climatology of snowpack (SN) but the relationship to streamflow (ST) was a factor in
the selection of sites for this report. The average SSI for each basin is given in Figure 12.
Historic observed streamflow (ST) for selected locations in each basin are given in Appendix C
and the reconstructed streamflow (ST) for a more limited time period are given in Appendix D.

The streamflow (ST) show that the winter of 1977 was uniformly a dry year and it is the driest
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year since 1960 to use as a reference. The other really widespread dry events were in 1966 and
1981. Other low streamflows (ST) were more localized. The SSI in Figure 12 also indicates the
dry conditions in 1966, 1977 and 1981. Years with large streamflow (ST) are not necessarily
associated with large snowpack (SN) since wet springs after April 1 can lead to large streamflow
(ST). The very high streamflow (ST) of 1984 was associated with such a wet spring. The
regional SSI have been used to depict the timing of wet and dry periods similar to precipitation in
Table 5 but for snow in Table 11. Table 11 indicates the snow wet and dry periods do occur in
the same basic time periods of the precipitation but they are often of different durations and have
more variation within the periods. The “M”s indicate a mixed response during the period and the
“--” indicate a different response. The correlation of the snowpack for all basins is given in Table
12. These values remain above 0.50 with the primary exception the southwest areas (San Juan,
Animas and Dolores, SA; and Rio Grande, RG) to the northeast {(Cache La Poudre, CLP; Big
Thompson, BT, and North Platte, NP). The high correlations here is a result of the snow at the
higher elevations comes from storms with westerly wind components. The correlation of winter
precipitation to snowpack is given in Table 13. The numbers shaded are the comparison of
precipitation with snowpack in the same basins. The higher correlation of the top portions of the
table across to the eastern drainages is same as in the previous table. This shows also that the
high elevation snowpack has only small correlation to the winter precipitation on the eastern
plains as seen in the bottom four rows of Table 13 with correlation coefficients of both positive
and negative signs and values usually less than 0.20. Maximum correlations are found in Western

Colorado with values from 0.64 to 0.83.

Although the winter precipitation and April 1 snowpack (SN) have reasonable correlations

(Table 13), the time series of SSI do not translate very well into the same dry and wet periods as
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precipitation (Table 12). The reason for this lies in two aspects of precipitation. The first reason
is that the SSI is only winter while the 12 month to 24 month SPI is dominated by warm season
precipitation. The second reason is that in winter the snow is a combination of active storms that
have weli defined upward vertical motion fields and thus snowfall in areas affected by the
topography and periods of snowfall due only to the upward vertical motion forced as air moves
over the topography. These two sets of conditions can produce complex patterns of snow on the

ground which are then followed by the conditions which lead to snowmelt and runoff.

One question often asked is how is the winter snow correlates to the following summer
precipitation. Table 14 provides the answer to this question. These correlations show very little
relationship between the winter snow and following summer precipitation. Again the numbers

shaded are for the same basins.

Appendix C and Figure 13 give observed streamflow and Appendix D gives reconstructed
streamflow for a more limited time period. The correlations of April 1 SSI to streamflow and 12
month SPI on September 30 to streamflow average given in Tables 15 and 16. Correlations for
the Yampa (YW), Colorado (CO), and Gunnison (GU) are mostly in the range of 0.60 to 0.80
which means 35% to 65% of the variance between the variables is explained by the relationship.
On the east side of the mountain ranges for the Cache La Poudre (CLP), South Platte (SP) and
Arkansas (AR) the correlations are lower and the SPI correlations lower yet. The lower
correlations are due primarily to the fact that the Cache La Poudre (CLP), South Platte (SP) and
Arkansas (AR) have areas with a spring maximum in precipitation so April, May and early June
often contribute significant water to the drainage basins for precipitation, snowpack and

streamflow.

25



One of the most interesting periods in history is the recent period from the late 1980s to
1996 which is the last data for streamflow (ST). Most of the rivers had a significant reduction in
streamflow sometime during this period. The snowpack (SN) shows a reduction but it is not
strong in several areas. The SPI shows very little at the 12 month and longer time scales;
however, the shorter time scales at 3 and 6 months clearly show the reduction in precipitation.
The period had several dry winters but wet summers and for the SPI the wet summers dominate

the longer time scales.

The observed streamflow (ST) in Figure 13 and Appendix C can be compared to Tables 4,
5and 11. The Yampa and White are quite similar to each other. They show the wet periods and
dry periods similar to the tables. The highest streamflow was in the mid 1980s which was
immediately followed by the lowest period of streamflow in the late 1980s and early 1900s. The
Colorado streamflow shows the higher flow in the 1940s followed by a low flow period with a
few exceptions through the later 1960s. The mid 1980s had very high streamflow and the late
1980s to early 1990 had lower streamflow. Observations for the Gunnison (GU) and San Juan,
Animas and Dolores (SA) are quite similar to the Colorado (CO). Higher streamflow in the
1920s was followed by lower streamflow in the 1930s. Again the period for the early 1950s
through the late 1960s had lower streamflow with a few years with large streamflow. The mid
1980s were notable for large streamflow and the later 1980s to early 1990s was less dry in the
San Juan, Animas and Dolores (SA). The Rio Grande near Del Norte shows a dramatic shift to
lower streamflow in the 1940s. The streamflow for the basins on the east side of the mountains
have poor correlations with snowpack (SN) and the SPI in Table 15 and 16. The Cache La
Poudre, Big Thompson, South Platte and Arkansas had a large streamflow from a portion of the

1950s through the 1960s and a short higher streamflow in the mid 1980s. Individual years of
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largest or two-year periods are common along with several years below average. The four-year

running mean values show a consistent character of the climate in Colorado.
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6.0 Summary and Conclusions

A study to document the drought (dry) and wet periods in Colorado during this century
has been conducted using precipitation, snowpack and streamflow observations. Drought and
wet periods have been defined using the Standardized Precipitation Index (SPI) for a variety of
time scales including 3, 6, 12, 24 and 48 months. A range of time scales are used since the time
for precipitation to be transformed to water sources of soil moisture, snowpack, streamflow,
reservoir water, and ground water vary. The 3-6 month periods are more related to snowpack
and soil moisture. Time scale of 6-12 months have more relationship to streamflow and reservoir
water while the 24-48 month time scale is related to reservoir water, streamflow and
groundwater. A fundamental character of precipitation is that the longer the averaging period the
less impact a short time period has on accumulated precipitation. Consequently, the longer time
scales (averaging periods) have fewer dry and wet periods but the periods last longer. In the U.S.
the 3 month time scale leads to approximately 65 drought periods in 100 years with an average
duration of 6 months. A time scale of 24 months is needed to reduce the number of droughts to
about 10 per 100 years with a duration of nearly 13 months. Thus the frequency of drought (wet)
periods, the duration, and the magnitude of precipitation deficit are all a function of the time scale.

Severity of drought and wet periods is not affected by time scale.

An analysis of the fraction of precipitation observing sites in dry or wet conditions
indicates that approximately 60% of the state can be dry or wet at the 24 month time scale. Using

the percentage of sites being dry or wet, the dry and wet periods this century are:
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o WET: 1905-1931, 1941-1951, 1957-1959, 1965-1975, 1979-1996

¢ DRY: 1893-1905, 1931-1941, 1951-1957, 1963-1965, 1975-1978

These periods indicate several aspects of climate during nearly a century. Two long wet periods
(1905-1931 and 1979-1996 and continuing) are longer than any dry periods. Two dry periods of
1931-1941 and 1951-1957 had severe short term (3 month) and long term (48 month) drought.
No long-term drought has occurred since the 1950s but short term drought has been as severe in

the recent years as during the major dry periods.

When the state is divided into river basins, the dry and wet mostly agree with the analysis
from the percentage of sites. Major exceptions were that the Yampa-White basin was mixed in
the 1940s and 1950s, the western slope had a dry period in the later 1980s into 1990s and plains

portions of the South Platte and Arkansas were mixed in the period 1965-1975.

The worst dry and wet periods at individual locations have a wide variety of years of
occurrence and magnitudes. Regionally the magnitude (accumulated precipitation deficit) of the
worst periods increase with increasing time scale to 24 months and at 24 months lead to deficits
(surpluses) of 1 to 2 times the annual precipitation. Periods duning the 1930s and 1950s were

common for drought.

Correlation coefficients of water year precipitation (October through September) between
river basins is above 0.50 for basins on the same side of the Continental Divide and much lower
for basins on opposite sides. Precipitation in the Rio Grande basin does not correlate well with

other basins. Correlation relationships of 12 month precipitation and the 12 month SPI are
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similar. A comparison of summer precipitation on the plains to the previous winter April 1

snowpack shows a very small correlation.

Snowpack and streamflow do not group into periods of dry and wet years to the extent of
precipitation. They are often best described as dry or wet individual years. Winter of 1977 and
1981 are the driest since many of the snow measurements were started. The relationship of
April 1 snowpack to streamflow has correlation near 0.7 - 0.8 west of the Continental Divide.
The South Platte and Arkansas streamflow do not correlate well to April 1 snowpack because

these two rivers respond to spring rain since spring is the wet season near the Front Range.

The analysis of this study did not identify significant trends in precipitation or streamflow

over a period of the past century.
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Table 1.

List of precipitation stations by Drainage basins through 1996.

Station Name Latitude Longitude Elevation  Start Ave Precip
1961-1990
Yampa-White (YW)
55484 Meeker 40 02 107 54 6240 1892 14.20
53867 Hayden 40 30 107 15 6340 1914 16.84
57936 Steamboat Springs 40 30 106 50 6770 1909 23.38
Colorado (CO)
50370 Aspen 39 11 106 50 7910 1936
51741 Collbran 3914 107 58 6140 1893 14.48
52281 Dillon 3936 106 03 8900 1912 13.81
52454 Eagle 3938 106 55 6500 1937 10.65
53146  Fruita 3909 108 44 4520 1904 8.76
53488 Grand Junction 39 Q7 108 32 4850 1893 8.64
57031 Rifle 3931 107 47 5300 1913 12.54
57618 Shoshone 3934 107 14 5933 1911 21.07
Gunnison (GU)
51440 Cedaredge 38 54 107 56 6180 1912 12.83
52192 Delta 38 45 108 04 5120 1889 8.93
53662 Gunnison 3833 106 55 7630 1894 10.20
55722 Montrose 38 29 107 53 5830 1886 9.68
56306  Paonia 38 52 107 35 5690 1906 15.17
San Juan, Animas and Dolores (SA)
52432  Durango 3717 107 53 6550 1896 19.29
54250  Ignacio 3708 107 38 6420 1916 14.38
55531  Mesa Verde National Park 37 12 108 30 6960 1924 18.07
55970  Northdale 3749 109 02 6480 1931 12.40
57656 Silverton 37 48 107 40 9420 1906 25.15
58204 Telluride 3757 107 49 8750 1914 23.61
Rio Grande (RG)
51458 Center 3742 106 08 7673 1893 7.03
52184  Del Norte 3740 106 21 7880 1920 10.45
55322  Manassa 3711 105 57 7700 1907 7.84
57337  Saguache 38 05 106 09 7700 1895 8.37
Upper South Platte (USP)
50848 Boulder 40 01 105 16 5400 1894 18.58
51179 Byers 3942 104 13 5200 1933 15.45
52220 Denver WSFO 39 46 104 53 5290 1880 15.40
53005 Fort Collins 40 35 105 05 5000 1891 15.07
53553 Greeley 40 25 104 42 4650 18838 13.97
54762 Lakewood 39 45 105 08 5640 1909 15.86
55116 Longmont 40 10 105 04 4950 1911 13.60
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Table 1.

List of precipitation stations by Drainage basins through 1996.

Station Name Latitude Longitude Elevation  Start Ave Precip
1961-1990
55116  Longmont 4010 105 04 4950 1911 13.60
Lower South Platte (LSP)
50109  Akron 4E 40 09 103 09 4540 1905 16.24
51121 Burlington 3918 102 16 4170 1893 15.29
54082  Holyoke 40 35 102 18 3730 1889 17.84
54945  Leroy 40 29 103 01 4390 1891 17.45
57950  Sterling 40 37 103 12 3940 1912 16.16
59243  Wray 40 04 102 13 3510 1891 17.53
59295  Yuma 40 07 102 44 4130 1891 16.39
Upper Arkansas (UAR)
51071 Buena Vista 38 51 106 08 7930 1907 10.64
51294  Canon City 38 26 105 16 5340 1889 12.96
51528* Cheesman 3913 10517 6890 1904 17.10
51778  Colorado Springs 38 49 104 42 6170 1886 16.24
54452* Kassler 3930 105 06 5500 1901 17.85
56740  Pueblo 3817 104 31 4640 1881 11.19
58429  Trinidad 3710 104 30 6300 1889 15.31
* = Sites placed in UAR based on correlation analysis.
Lower Arkansas (LAR)
51564 Cheyenne Wells 3849 102 21 4250 1897 15.45
52446  Eads 38 29 102 46 4260 1926 14.69
54076  Holly 38 03 102 07 3390 1896 15.54
54770 Lamar 38 04 102 37 3640 1891 14.62
54834  Las Animas 38 05 103 13 3890 1897 12.12
55018 Limon 3911 103 42 5560 1908 13.88
57167  Rocky Ford 38 02 103 42 4170 1889 10.87
North Platte (NP)

(No stations exist)
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Table 2.

List of snow course and snowtel sites by river basin.

No.of Begin Apr 1
SiteId.  Snow Course Site Name Est Years Year Latitude Longitude Elevation 651"_‘;%
Yampa River (Y)
07]03 Bear River 30 1956 4004 107 01 9100 10.9
06J29S Tower Pillow est 32 1965 4032 106 41 10500 454
06J10 Yampa View 45 1951 4022 106 46 8200 15.5
White River (W)
07K02S Burro Mountain Pillow est 60 1936 3953 107 36 9400 18.8
Colorado River (CO)
05K14S Berthoud Summit Pillow est 46 1951 3948 105 47 11300 17.7
06K21 Blue River 40 1957 3923 106 03 10500 83
06K08S  Fremont Pass Pillow est 58 1939 3923 106 12 11400 15.6
06J11 Gore Pass 42 1951 4005 106 33 9400 10.4
06K04S Independence Pass Pillow est 61 1936 39 05 106 37 10600 16.9
05K21 Jones Pass 39 1957 3946 105 54 10400 16.2
05J10S  Lake Irene Pillow est 59 1938 4025 105 49 10700 254
06K28 McKenzie Gulch 32 1962 3930 106 45 8040 59
06K 12 Middle Fork Campground 61 1936 3947 106 01 9000 10.1
05124 Milner Pass 45 1952 4024 105 50 10100 13.3
05J09 North Inlet Grand Lake 58 1938 4017 105 46 9000 8.6
07K01S  North Lost Trail Pillow est 61 1936 3905 107 09 9200 18.4
06J02 Park View 60 1936 4022 106 06 9200 9.5
06K 09 Shrine Pass 55 1942 3932 106 13 10700 18.0
05K16 Snake River 46 1951 3938 105 54 9700 7.7
06K39S  Vail Mountain Pillow 18 1979 3937 106 23 10300 21.6
05K19 Vazquez 40 1957 3951 105 49 9600 13.4
05J05 Wild Basin 61 1936 4012 105 36 9600 10.7
06J05S  Willow Creek Pass Pillow 18 1979 4021 106 06 9540 12.0
06J10 Yampa View 45 1951 4022 106 46 8200 15.5
Gunnison (GU)
06L11S  Butte Pillow est 32 1965 3854 106 57 10160 15.6
06L.06 Cochetopa Pass 47 19499 3810 106 36 10000 6.0
06K04S Independence Pass Pillow est 6l 1936 3905 106 37 10600 16.9
07M06  Ironton Park 59 1937 3758 107 40 9600 142
07M08  Lake City 47 1948 3759 107 15 10160 73
07K09S  McClure Pass Pillow est 47 1950 3908 107 17 9500 18.3
07M14S Mineral Creek Pillow est 46 1951 3751 107 44 10040 15.2
07K01S North Lost Trail Pillow est 61 1936 3905 107 09 9200 18.4
06L.02S  Park Cone Pillow est 60 1936 38 49 106 35 9600 10.2
07K06S Park Reservoir Pillow est 57 19490 3903 107 52 9960 26.6
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Table 2.

List of snow course and snowtel sites by river basin.

No.of Begin Aprl
Site Id. Snow Course Site Name Est Years Year Latitude Longitude Elevation ﬁslwgf)
06L03S  Porphyry Creek Pillow est 56 1940 3829 106 20 10760 15.2
07M33S Red Mountain Pass Pillow est 46 1951 3754 107 43 11200 258
06L.05 Saint Elmo 30 1949 3842 106 22 10400 12.7
07M02 Telluride 61 1936 3756 107 48 8800 8.0
San Juan, Animas and Dolores (SA)
08M04  LaPlata 30 1950 3725 108 03 9340 18.6
07M23 Lemon Reservoir 28 1968 3727 104 40 3700 93
07M14S Mineral Creek Pillow est 46 1951 3751 107 44 10040 15.2
07M33S Red Mountain Pass Pillow est 46 1951 37 54 107 43 11200 25.8
07M11S  Spud Mountain Pillow est 46 1951 3742 107 47 10660 26.6
Rio Grande (RG)
o6M21 Grayback 29 1967 3728 106 32 11600 16.0
07M10  Love Lake 32 1962 3740 107 02 10000 10.3
06M14  Pool Table Mountain 47 1949 3748 106 48 9840 5.8
07M20  Porcupine 45 1951 3751 107 10 10280 9.9
06M17S Wolf Creek Summit Pillow  est 46 1951 3729 106 48 11000 33.8
North Platte River (INP)
05J03 Big South 61 1936 40 37 105 49 8707 23
05J10S  Lake Irene Pillow est 59 1938 4025 105 49 10700 21.0
06J02 Park View 60 1936 4022 106 06 9200 9.5
South Platte River (SP)
05K25 Como 30 1967 3921 105 55 10370 6.5
05K11 Geneva Park 48 1949 3931 105 43 9750 3.8
06K35 Horseshoe Mountain 30 1967 3912 106 08 11400 10.6
06K34 Mosquito Creek 30 1967 3917 106 08 11200 93
St. Vrain Creek (SV)

(None)

Big Thompson River (BT)
05117 Deer Ridge 48 1949 4024 105 38 9050 49
05J13 Hidden Valley 56 1941 4024 105 39 9480 99
05J22 Longs Peak 46 1951 4016 105 35 10500 11.0
05J09 North Inlet Grand Lake 58 1938 4017 105 46 9000 8.6
Cache La Poudre (CLP)
05J33 Bennett Creek 31 1966 4040 105 37 9300 7.3
05J01 Cameron Pass 61 1936 4031 105 53 10300 28.2
05J02 Chambers Lake 60 1936 4036 105 50 9000 8.9
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Table 2.

List of snow course and snowtel sites by river basin.

No.of Begin gpr !
SiteId.  Snow Course Site Name Est Years Year Latitude Longitude Elevation 61‘”9%
05J06S  Deadman Hill Pillow est 59 1937 4048 105 46 10200 16.6
05J37S  Joe Wright Pillow est 30 1967 4032 105 53 10120 22.1
05J10S  Lake Irene Pillow est 59 1938 4025 105 49 10700 254
05124 Milner Pass 45 1952 4024 105 50 10100 13.3
Arkansas (AR)
06L02S  Park Cone Pillow est 60 1936 3849 106 35 9600 10.2
06L03S  Porphyry Creek Pillow est 56 1940 3829 106 20 10760 15.2
06L05 Saint Elmo 30 1949 38 42 106 22 10400 12.7
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Table 3.

SP! and corresponding cumulative probability in
relation to the base period.

SPI Cumulative Intensity
Probability
Extreme Wet
1 Severe Wet
3} Moderate Wet
+1.0 0.8413
+0.5 0.6915
0.0 0.5000
-05 0.3085
0.1587
_ .} Moderate Drought
0.0668
s 3 Severe Drought
-20 0.0228
b .} Extreme Drought
-25 0.0062
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Table 4.

Summary of Dry and Wet Periods for Colorado from the Fraction of Observing

Sites. Precipitation for 24 month SPI.

Date Dry Duration Date Wet Duration
1893-1905 X 12

1905-1931 X 26
1931-1941 X 10

1941-1951 X 10
1951-1957 X 6

1957-1959 X 2
1963-1965 X 2

1965-1975 X 10
1975-1978 X 3

1979-1996 X 17
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Table 6.
Correlation of Water Year precipitation between basins.

San Juan, Upper Lower
Yampa- Animas, Rio South South Upper Lower
White Colorado Gunnison Dolores Grande Platte Platte  Arkansas Arkansas

W CcO GU SA RG uUsSp LSP UAR LAR

YW 1
CcoO 0.79 1
GU 0.66 0.85 1
SA 0.54 0.75 0.82 1
RG 0.31 0.39 0.55 0.55 1
USP 0.44 0.51 0.49 0.40 0.36 1
LSP 6.16 0.28 0.33 0.23 0.24 0.66 1
UAR 0.34 047 0.50 0.41 0.44 0.68 0.51 1
LAR 0.18 0.24 0.36 0.27 0.33 0.66 0.70 0.68 1
Table 7.
Correlation of 12 month SPI between basins.
San Juan, Upper Lower
Yampa- Animas, Rio South South Upper Lower
White Colorado Gunnison Dolores Grande Platte Platte  Arkansas Arkansas
YW CO GU SA RG USP LSP UAR LAR
YW 1
CO 0.79 1
GU 0.66 0.82 1
SA 0.53 0.71 0.80 1
RG 0.28 0.36 0.55 0.55 1
USP 0.42 0.45 0.45 0.39 0.39 i
LSP 0.19 0.26 0.31 0.21 0.19 0.65 1
UAR 0.32 0.44 0.49 0.43 0.50 0.70 0.50 1
LAR 0.16 022 0.38 0.26 0.37 0.66 0.67 0.70 1
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Table 8.

Correlation of 6 month SPI (April - September) between basins.

San Juan, Upper Lower
Yampa- Animas, Rio South South Upper Lower
White Colorado  Gunnison Dolores Grande Platte Platte  Arkansas  Arkansas
YW CO GU SA RG USP LSP UAR LAR
YW 1
CO 0.75 1
GU 0.66 0.75 1
SA 0.56 0.66 0.77 1
RG 0.46 0.42 0.62 0.59 1
USP 0.42 0.42 0.31 0.25 0.40 1
LSP 0.14 0.23 0.22 0.09 0.22 0.63 1
UAR 0.42 0.46 0.42 0.48 0.60 0.70 0.47 1
LAR 0.21 0.21 0.30 0.26 0.39 0.66 0.68 0.68 1
Table 9.

Correlation of 6 month SPI (October - March) winter precipitation between basins.

San Juan, Upper Lower
Yampa- Animas, Rio South South Upper Lower
White Colorado Gunnison Dolores Grande Platte Platte  Arkansas  Arkansas

YW CoO GU SA RG USP LSP UAR LAR

YW 1

CoO 0.77 1

GU 0.61 0.82 1

SA 0.47 0.71 0.82 1

RG 0.15 035 0.52 0.59 1

USP 0.29 0.35 0.39 0.34 0.31 1

LSP 0.09 0.23 0.33 0.30 0.39 0.68 1

UAR 0.14 0.27 0.47 0.32 0.53 0.71 0.51 1

LAR 0.00 0.12 0.33 0.29 0.45 0.60 0.72 0.71 1
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Table 10.

Average Dry (Wet) magnitude for most extreme Dry (Wet) period as ratio of maximum

accumulated precipitation deficit (surplus) to annual average precipitation.

Time Scale
Basin 3 month 6 month 12 month 24 month 48 month
Yampa-White 0.5 (0.6) 0.5 (0.9) 06(1.2) 0.7(1.2) 0.8(1.3)
(YW)
Colorado (CO) 0.6 (1.0) 0.6 (1.5) 09(1.7) 1.2(2.0) 1.2(1.8)
Gunnison (GU) 0.7 (0.8) 1.0(1.4) 1.2 (1.8) 1.4(1.8) 1.2(1.6)
San Juan, Animas 0.7 (1.0) 09(1.1) 1.0(1.3) 1.0(1.4) 1.3 (1.6)
and Dolores (SA)
Rio Grande (RG) 0.9 (0.9) 1.1(1.1) 1.1(1.4) 1.0(1.5) 1.2 (1.8)
Upper South Platte 0.8 (0.9) 1.0 (1.0) 1.2(1.3) 1.2(1.3) 1.3 (1.5)
(USP)
Lower South Platte | 0.6 (0.8) 0.8 (1.2) 1.2(1.0) 1.3(1.2) 1.4 (1.3)
(LSP)
Upper Arkansas 0.7 (0.8) 0.8 (1.0) 1.1 (1.2) 1.3 (1.4) 1.6 (1.7)
(UAR)
Lower Arkansas 0.9 (1.0) 1.3 (1.2) 1.7 (1.3) 22(1.7) 20(22)
(LAR)
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Table 11,

Regional periods of wet and dry from regional snow SSI.

Dry or Wet Wet Dry Wet Dry Wet Dry Wet
Period from Table 4 | 1941-51 | 1951-57 | 1957-59 | 1963-65 | 1965-75 | 1975-78 | 1979-96
Yampa Y N/A M 1957-59 M 1969-75 | 1976-77 1978-86
White w M 1953-57 | 1957-59 | 1963-64 | 1968-75 1977 1980-88
Colorado CO [ 1947-51 | 1953-55} 1957-59 | 1963-64 M 1976-77 1980-86
Gunnison GU M 1953-56 | 1957-58 | 1963-64 M 1976-77 1978-82
San Juan- SA N/A 1951-55 | 1957-58 | 1963-64 M 1977 1979-87
Animas-
Dolores
Rio Grande | RG N/A 1951-56 | 1957-58 | 1963-64 M 1977 1979-87
North Platte | NP 1947-51 | 1953-55 | 1957-59 | 1963-64 M 1976-77 1979-88
Big BT 1947-51 | 1954-56 M 1963-64 M 1976-77 -
Thompson
CachelLa CLP M 1954-56 | 1957-59 | 1963-64 M 1977 M
Poudre
South Platte | SP N/A M 1957-59 1963 | 1970-75 1977 1979-89
Arkansas AR M 1953-56 | 1957-58 | 1963-64 M 1977 M
N/A = Not applicable.

M = Mixed response.

Different response.
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Table 12.

Correlation of winter snow (April 1 SSI) among regions.

San Juan Cache
Yampa White Colorado  Gunnison 3:;% Gmgfl: glﬁ Pouc:: Thomp:;% m Arkansas
Y w Cco GU SA RG NP CLP BT SP AR
Y 1
W 0.7 1
CO 092 074 |
GU 0.7 0.79 0.75 1
SA 055 0.74 0.57 0.92 I
RG 044 0.64 0.46 0.81 0.87 1
NP 085 0.70 0.86 0.67 0.52 0.49 1
CLP 089 0.62 0.87 0.60 046 040 0.86 1
BT 072 050 0.82 0.50 0.34 0.35 0.74 0.79 1
SP 071 059 0.73 0.74 0.56 0.51 0.63 0.62 0.58 1
AR 067 065 0.72 0.88 0.77 0.73 0.59 0.58 060 072 1
Table 13.
Correlation of winter precipitation to April 1 snowpack (October - March SPI to April 1
SSl).
San Juan Cache
Animas Rio North La Big  South
Yampa White Colorado  Gunnison Dolores Grande Platte Poudre Thompson Platte  Arkansas
Y A CoO GU SA RG NP CLP BT SP AR
YW 081 073 0.73 0.72 0.62 0.56 069 070 054 058 0.58
Co 073 074 0.64 0.80 0.77 0.68 062 054 036 0.60 0.61
GU 042 047 028 065 074 066 033 022 009 045 046
SA 029 046 022 0.65 0.83 0.78 024 0.10 0.13 032 0.51
RG 012 024 -0.02 0.32 047  0.65 006 -0.04 0.00 0.15 0.25
USP 016 0.17 0.15 0.31 0.28 0.30 033 023 017  0.29 0.20
LSP -0.07 005 -0.12 0.10 0.14 0.17 0.03 -0.09 -0.14 -0.04 -0.03
UAR 0.08 0.15 0.04 0.26 0.36 0.27 0.13 0.06 004 022 0.12
LAR -0.15 000 -0.13 0.11 0.29 028 -0.05 -0.18 -0.07 -0.06 -0.01
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Table 14.

Correlation of summer precipitation to (April - September SPI) with previous winter snow
(April 1 SSI).

San Juan Cache

Animas Rio North La Big South

Yampa White Colorado  Gunnison Dolores Grande Platte Poudre  Thompson Platte  Arkansas

Y W CO GU SA RG NP CLP BT SP AR

YW <005 005 -0.06 0.14 0.09 0.09 0.00 -0.11 -0.12 0.14 0.09
CO 0.03 0.09 -0.01 0.17 0.09 0.11 0.08 -0.02 -0.08 0.15 0.10
GU 0.09 0.14 0.01 0.10 0.05 0.08 0.09 0.03 -0.02 0.07 0.06
SA 012 009 -009 003 -0.14 -0.05 004 -0.09 -0.08 001 -0.06
RG -0.02 014 -0.06 0.04 000 -0.01 0.01 -0.16 -0.07 0.03

-0.03 030 029
-008 006 0.09
-0.13 013 000

-0.09 0.12 0 I

USP 0.17 021 0.13 034 036 026 014
LSP 003 009 -0.05 012 014 0.21 0.03
UAR 002 015 -0.01 012 007 002 002
LAR 0.11 020 -0.01 017 020 0.8 0.06

Table 15.

Correlation of April 1 SSI to water year streamflow (ST) (October - September).

San Juan Cache
Animas Rio North La Big South
Yampa White Colorado  Gunnison Dolores Grande Platte Poudre = Thompson Platte  Arkansas
Y w CcOo GU SA RG NP CLP BT SP AR
Y 0.79 0.69 0.69 0.58 0.43 0.37 0.77 0.50 057 034 0.43
w 073 071 0.66 0.65 0.62 0.56 0.65 0.42 052 044 0.59

Co 075 067  0.66 057 041 034 073 055 060 035 046
GU 075 077 0.70 080 079 071 071 051 063 056 067

SA 058 0.64 0.54 069 0383 074 057 0.46 058 047 060
RG 043 052 0.46 0.56 075 08l 049 024 042 041 0.57
NP 062 059 0.63 053 043 0.38 0.74 0.38 061 040 052
CLP 0.67 0.58 0.59 0.45 0.31 026 076 054 055 030 042
BT 048 043 0.39 026 019 019 057 044 044 014 032

Sp 062 065 0.59 0.65 062 060 063 0.39 0.55 043 0.51




Table 16.

Correlation of 12 month SPI to water year streamflow (ST) (October - September).

Cco
GU
SA
RG
USP
LSPp
UAR
LAR

San Juan Cache

Yampa  White Colorado  Gunnison [A).?;ﬁ Graxl:;: Ilfl;.rmtte Pwdl; f"l):ﬂl: Arkansas
Y W CO GU A RG NP CLP SP AR
062 062 0.60 0.63 0.53 0.45 0.63 0,38 0.51 0.57
0.67 071 0.72 0.79 0.69 0.59 0.62 0.51 0.7} 0.79
0.56 063 0.64 0.77 0.71 0.63 0.51 0.38 0.72 0.78
046 056 0.53 059 084 075 0.39 0.35 0.65 0.72
-0.11 005 -0.02 0.06 029 034 013 -0.12 0.16 0.42
024 033 0.35 0.44 0.51 043 0.43 0.39 0.60 0:56
0.02 010 0.12 0.23 0.41 0.40 0.27 0.13 0.31 0.35
0.18 022 0.29 0.40 0.44 0.40 0.25 0.29 0.58 0.64
0.03 0.10 0.16 0.32 0.51 0.46 0.16 0.13 0.38 0.51
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SEASON OF MAXIMUM PRECIPITATION

[ J
LAMAR
______________ .
WINTER — SPRING — SUMMER — FALL
Mountains Front Range Plains Southwest
Synoptic Southwest
Synoptic (e Convection Monsoon
Pause
Figure 3. Seasonal distribution of precipitation in Colorado.
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Figure 4. Fraction of precipitation for daily events (from Cowie and McKee, 1986).
Percent of annual precipitation versus percent of events for the sum of the
largest to smallest events for the State and the Northern Front Range region.



"0b61 - 0681 siead
10J squow gf pUe ‘b7 ‘71 ‘9 ‘g 10J (I4S) xaopur uonediosad peziprepuess suijjo) wog

dva
okl QEeT oEs! 928l [k S8l

eg amnB1y

0161 Q0&T 0081 G8d1

8 W N

bLn..BJ DJTB A
L
¥

UIR] AEY == SUIOD W0 QOOEG TIoTEE
Juaj

ool o8l oeal SE81 o6l Qigl aial o8l 0B F8a1

S It 0 | O \:gu\,}mﬁ.féljg W

R EEY - - FEOD 04 00ES NS

ELE
orei GEBT DEBT o261 ozsl Sat 018l ol ooal Gagl

Pl

lk/\ﬁ ._..Z.F : as? . fx..bJ\._r)%JL

orel - il 1121

-3 a2l S18T olan -1 1 ooat ‘wael
i

LA

AR T e

POA A Y A VAT A AV A TAT AN

TIRg My -~ FUROD WS4 GOOET -uol1®ig

By
okal GEBT 0Bl FE8L 0281 gigt olat 08T oaal canl

EATANIN ...._......f.ii.b..?.a.zﬁ:w

LA IR VLS SR LA VAR WA LR TR & VATV (AT L UM RAVIRT. 10} AW

g n O v m 0 ... _.. vuam .

L T 1

B B D E ﬂ q— a E I | | 7 I Innaaerh o G =

W] AR - - WO W4 QOOEG UonWE

51



0o0E Bl Dag1T el ogal Lal 0L8

‘L66T - 061 sreak
103 SqpuUOW g pue ‘b7 ‘71 ‘9 ‘¢ 403 (14S) xopur uonendioard paziprepuels suijjo)) o] ‘qg amSiyg

ARRL
oooa Q841 oeal Faal ogel GLBT LT Gl

P

R MEy = SUSIeD Wo4 QO0LO HeIE

T

] u_w_a._"
T N SR TSR . .
M " KT A A IR

W r%& WA

SIS0 ATH -~ BHIEED 1404 9O0E9 WO1IE

o)
00 L o8l el 0881 .61 LBl

0002 ) 2881 o8al Q08T 0881 L8l 08T So8l el 381 0981 Sra1 o¥al

oMW 7 W7 W | RV AN B Y N R A T A W

B0 ARd - - SUHOD Hed SOOES RRITIE

avaf

DOOE S641 a8sl o881 oaal GLB1 0iar SREL oeal 18 0861 el [ H

IR AR - FEE0 W04 Q000G TE0TEIE

(omr g 1a5

=

—
p
«
LR

52



NOILV1idIO3Hd HVIA-HILVM

‘1661-068 1 WO} opeIo[o)) ‘Sul[[0) HOJ 10} uorendnard (Jaquisidag - 1390190) IeaA IR M 9 aIngig
Ooo__N___w_m_@_—.-__w__m__—_-__w_N_om__F____:@......%0&:.......?@_______.m_m___-_____N_OW_—_-_____*m___F ___wm___F__ ____ww
G
o Hﬂ ﬁ - H 0l
» e W >kk\ iR, ﬁ / % ﬂ Gl
L o k W -0
F G¢c
[ |
- o€
Ge
ov
OQdvdO109 ‘SNITIOD 1HO4

(STHONI NOILYLIdID3dd

53



“SIuow ¢ 10j

(A1p) ('~ vey) 53] pue (3om) ([ UeLp 19788 [dS YIlm OPRIO[O)) Ul SUOHE]S JO SUOHILI] g4 1Sy
0 T A T P m T G T WAL
e L R e T
I - -
; | :
T A T T iy T AP T ;
LWL L I I BN L :
I A — MAARK ;
_ | I 1 M
TN WL T PTGV P P o T W AR
I - K| Rl I1a
i - q :
¥ g. m
N T AT N W T s
Oy Y Ty Mt .m
_ 3

ow g - 01 < IdS UM BUOHIR)S o Uojjoedy

UO[IRL]

uopoely

uoIRLy

uopseay

54



"SYIUOUI 9 10]

(AIp) 0'1- uey) ssaf pue (Jom) 0°T U3 1018213 |4 S YyNm OpeIofor) ur SUone)s Jo suorjoery "qf gy
I T e P T A T T T T e AT
r W IR IR RN R YA VIR TR ﬁciﬂ“
I T I :
avwﬂq SEBI . _ QEG! ; m.mmr /é}umm_\f Emﬂ L[<4—ﬂ\tm:mu.f 3\ i.\mﬁyﬁ . uaw\d } mmm__ 5 ' .c_ﬁmﬂ . .mwmﬁ. i amm.w
| P /M R y _< TN :
0002 mmmu-_a. 0861 s861 _ } \ omw?\{\s\ m»..c,ﬂ.r). \ i.\ohmTJ ?d m“m— 1...<, }\.ﬂnmﬂ fﬂﬂwﬁ{}a \s\tommw\d . _ L&f.n.vw_ o._.ow.
T T T A O O
. _ W | J _ A B T
S AP
ovaw . ;En\mmhsgé(ﬁ m-gb _p.. Mﬂmﬂ \J> 3;“_-«2 .n_md .0_3 wcmm.fﬁ\‘.é.ooa_ ] .n‘umqrﬁ i _ oent i i geet . . omm_-”
| N v L) _ il _ .
! AT ] | [ :

Ol § ~ O] < [dS Witk BUOIYEIS Jo UOpRy

wonoselg

uenyesy

uonPRLy

uonoRLy

55



‘syjuow g 1oy

(41p) ("1~ wey) sso pue (19m) ' uel 10Je2IS |S YIM OPRIOO]) UI SUONE)S Jo suonoery 04 211y
T R T A S o R T T T i T
y A T LA L
Ov.@“ J Eimnm“ . _ }Mﬂm& i mwa\wfﬂ .\f\‘\, ﬂwyz.\{ <m.mmﬂ ..r Mk—m.—/\r 2 —\([mmnu-%/. i .Qoo._ ; _f;..“-mea f umm_ ] . Ommm
Ty R W T :
| | :
0002 . aﬂ“y ’ ] 0861 ] _mmm_ - Xﬁ”mm%,. nhm_——.\— ‘\ ohuﬁirﬁ J i m?nm..,a\an % -.ﬂmw/—ég “ o gg61 OJMGF &qu ».\m.vmw
, (LA ) Ay JRJE T
. ) T [
v V I/ m
orel E)Wﬂcr EOWWL.-: >D Mwmd_ \ . 0261 m_m—.; .__ \\/oﬁm.“ = mn”m_jcwu_s.: \ ( MﬁﬁﬁﬂL i ﬁ_rn”wm_ SeeT ommw
il R P AT :

our gl - 'l < IdS YHA suoljels Jo uopowty

uooRa]

TOTIORI]

uoroRly

uopvely

56



"Syjuow g 10y

(A1p) " 1- vey) ssof pue (3am) (' uey) Jo1E0IS IdS Yiim OpeI0j0)) Ul SUOIIE}S JO SUOIORI] ‘L InB1g
Jea;
ooz G661 0861 GE8T oeel SLET 0461 ceel 0881 SG61 0561 134500 aemw
i Vil YA ST A Vil AN TN A, \ .
N AT A/ Lo al 1f "
WA ™ VWY .
oW ¥z — 01— > [dS Y sUoneig jo Uopiousy
R
081 CEel i OE8T ] caa1 0egsi . SIBt i i olst i Soat i — o081 o s8ei i 0887 Seet .ommmu
My N AW S Y S SN LY e [0
AW, v \V_ WS :
W T ) :
4 »
ow 2 -~ §'1- > 1dS UMM SUOHIYIS jo uoPORLg
dea)
T 0002 .nmm— ogel . G881 i 0881 . SLB1 0481 geal . 0881 i nnw_ i 0561 i S¥81 i ovm_"D
Mo Nea | ] M NN AN T T YT ARA T
M L A A N s |/ W A" [ s
YA WL Y v |/ s
T . 2
om ¥2 - 0T < IdS UM SUCH¥S jo uooRdy
dee}
aye1 SE6T 0E6l Gesl 0261 SIBI 0i61 S06T 0081 5681 0881 9881 oma%
M th P\ M e oy |y T A [T T R
PO Y R Y L :
| o
W "

O ¥2 -~ 0'1 < IdS YA BUCHINIS JO UCIORLY

uoljoRLy

wonoRLy

uopouly

uor ey

57



"Syuow g4 10§

(A3p) 0’ 1- weys ssof pue (1om) (' | uey) 191228 [4S (M OPEIO[O)) Ul SUOIIE]S JO SUONORI] 9L 2Ingig
193]
0002 G661 . 0681 S861 .oma_ .m&a_ . 0LBT . Se61 . 0961 . . 581 i . .ona_ . Sret . ovmw
e A g A LA >.€\.H Pl J/\(z\.? M, o
] W LY ip
T Vi :

o gF — 0°1= > IdS Uila SUO[Mg Jo uonduly

Jeay

-

0ra1 SEBT ocs1 S261 0261 Sier [H1Y:1 G081 008l G681 oaar 9641 oga

e T A S i A B P 1|

f
=~
==l
=
g0 90 ¥0 20 o

oW @F - 0'1= > [d§ UMM SUOHEIE jO Uopowy

dea)
0002 — cesl . . ocesl ] — Seal i 0881 i i SLBI ] 0461 i i sear . 0961 i 5561 . ] 0581 i Sve1 . o1
M\ Y LR N el ir;é: s [ BT P Jidi}
i Al MV Wi Y Wl AT

2
]

T
3
&

| =
EX

90 90 ¥0 20 0

OW gk — 01 < [dS Yk BUOIMIS Jo uohoRdy

FLIYY

—

0¥61 SE6l 0e81 S8t o281 sIat 0181 SOGIT 0061 a8t 0681 seat 088

Wz WA R R : S AW
< SN A W A I YA N B
g .

a0 20 ¥0 20 0

OW gy — 0°T < IdS Y¥M SUONIHIE Jo uopjouly

uonowRly

uoneely

58

qonoRly

uoroeLl



"uIseq 13A1 (M A) SHYM

‘edure oY) 10J syyuow g pue p ‘71 ‘9 ‘¢ 10§ (I4S) Xaput uonedioard paziprepuerg 28 231y
[t14:1) [+ H (113 9281 02681 S181 _.““ G081 oogt [:]:38 0881 (2,114 1)1
ﬂ . I Il _ \
A .9 N A 1 “
Y LW Y NP W o W W W AV S B PRV (D AV LTI WA .
N Y A E,EL 1A ) AP D VA AT 2T Ao
¥ ¥ W ¥ ﬁj "
IdS qeow 71 — oy wdwmy
mnu‘h— [+].1.1] 988t .F ab_u.u am._o - [:]]:] h -n— D_.
1 . [ | A
I AN Y e A e e e .
B Y VL A VY YAV ATAY IR R YA SR TAVAC VW v VT IR e e
Sy ._i .d- ' t _.‘ Y W f— R
_ T
145 puow 9 ~ sqmp “edure )
D;h guM= £1,:19 g281 D281 o___c_" -_u_nﬁ gos1 v+ 19 aa_wn hﬂ— em_ﬂﬂ oeal DQD”
L R ) A X A "
WG YA ¢ T T T . A .Y T A .
L V0 A L T LA A WP A
y v y U A VI - .
| |
I4S puow g — gy ‘edure )
= GLAT _ D2BI .. [-1:1:1] 0981 SoBIl nn_u~ ﬂfu—_ oral
3_, _f} _h_é f | ATV PYARSUNTN _ a8 __:___. N _,,_
Ll | 1 n N A
TR P TATa A VA Y WA VAT s ::_ %ﬂ iy ,_ e -
LA (AL AR v A :
1 Y i ! g _ _ N
1dS Yyruowt £ ~ am ‘wdure
‘ErDr ‘._ . — ‘T— H—OH £081 h , [+1,0: 34 b 981 em.n~ 9egt aqw”_c
» Ak 4 j 1 A i Iy 1
N i A AN E N LT PO
WV T AL A VPR :&.:_:::ﬁ__1 AW R A O A TP T M TAR YA iR -
A id_ o (A L A 1 _. A | |
. —r — T ~ nN

S ymow ¢ — apy, wdwm g

1d8

148

148

59



"wiseq oAl S| ‘edwre{ 10§ panunuo)) "gg amS1]

ELCLTN
000z S861 [H1: q861 [H11.9 961 17418 Susl opsl G987 _ G961 S¥61 a8l
1
~n
e b o
(VN VAW ARSI \(f I~ VYA, (WA P
I 2N N A LI I A VAR e R VA b
1.@ b A . -
- n
1dS Wpuow gp ~ ARy “edurmy
FLLTN
o¥al B:1H.21 OEBT 9E81 119 [41:1] o183 o081 ga81 0881 [+:1 1 1211

q [
_
14S ow gp ~ nyp ‘vdurey
E. 138
o002 4681 o881 gear 0981 [T oLel 9887 15113 9%l 111 9¥at oFal
_ \
A m%wa)cr \ o
TN . Y f R Fo A YV WL AN LW RSN . WY AV P
s YR e N W PN A V) S M WY .00 L WP, -
VY .
1dS Yuow pz — snyp wdwmy
I3y
1,11 1.1 neEst g281 D281 [21:1} DiB1 SO81 0081 wegl L1101 caEg1 0Bset

[
.
2
[3

SO A B W il A ay ,,wc_?__v_ﬁ;_ T .
il VALV COPENY, 7 ST A WP i A ALY V21 s

[dS ot 7 — anym, “edure ;.
ELTTY

0092 9887 0eat 988§ Qaal 94,81 0LBT w96l 0881 9981 0gal ar81 obel

AN Ad A 4 X e
A , ) :
e {} 7 r_ A A A JANN LY

IS yuem 1 ~ nm ‘edure

60

Ids



‘uiseq 1Al (Q))

OpRIO[O)) o1} SO} SypuowW 84 pUe $7 ‘71 °9 ‘¢ 10§ (I4S) xoput uonendiaid pazipiepueg ‘qg 21031
[11,:38 SE61 acal ez8t 0z61 S141 _...”._.“ 2081 Q081 GORT [1:11 Q081 [+1:1: 1
1 kAL "
PZ Al e/ s AT AWAVA ST o d
AV VARG i A LS W é.}a A £ MAAYITARR WAREV.V r@@i v SRR -
1dS thuow 7] - sBeures] opeso[o)
[+ 124 o881 0gol L] [i]:1.19 QL81 “___._.“.” 9981 oRe1 9951 osan 9¥81 081
i 1
I 4 & . A . vl Al A N » " "
i ol R potu NN SN A VA T, S LAT T ST RN, TNAI J K i A JNA D v
PP A LMY ) YAV AP A A4 LA VY A T LY AL MW V] YR
i __n_q__q*@_ v v T a: w .
148 yuows 9 -~ 2Bewes(] opriojo)
orgl sEaT ocal 9281 ozar cial ““.“ [-1: .19 ooat 2001 ofq1 S601 ocagl
PN | VR A 4 } , .
_<b__ .__J>..?...;.Lr AW f =_._?:.. Al ;__Hﬂ%.} . A l)u)}_» A oY
Wl N gt/_ﬁB@u?;_ﬁ MY ALY LN WART LAY ,__(H_sD T VA LAY =
¥ hd .= ¥ id L | A J w d T | 4 N
148 ywiow ¢~ 3deuTeN] OpEIOjo)
" __ i )
| . , ' [ NPT N g i "
pa i, ,.‘s;..: aoa o Rl (WU TR AR MM LN I T AREY VLR FL T T AW W AT W e o
lg_kf%\% W ,._54_\__%__ i a__:q__ v < ) Q_E ,,._Z I f__._ v ﬁji ._e_.: IR ATRTARY ALY qu.e =
| L .
148 ywow ¢ ~ dBeureiq] operojo)
ozsl 11119 _. 1111 mnn_— =SE - capt o8at 988t eqon.
i T TR N VNI YYAFL1L18 X0 SPLI Y L I SIS DAY S uiLimE AN )
T }Léc LY ATARPA. ALY u_? U/ ;r_n E_‘ M : ﬁé Wi - ¥

1S fwow ¢ — s3ewresq opeiojon

61



"UISeq JSAL OPEIO[0)) JOJ Ponunuo’)

3y

‘qg 2In31]

0002 9861 o8e1 $881 0801 S8l 0181 LD 0901 9981 g8l SHAT oys1
~
1/)\)&1 f/ b,\)(fb A [y A \ﬁ«}f&f o ssr\\/J ]
_ 5\1 WV ﬂ)J\Q W MY - < v 72(\,7 T .)J_ H =
L]
1dS yiuows gt — aTeuTeaq OpElofo)
FLTSY
oral 9tal ocat 9241 028t 5181 (13133 aoat 11 oegl 0881 oaal
&
WY A b b, \24\5 " J ]
IR WL LN A WA i AW :
. N
|
1dS Wuow gp — sFeuren] opriojo])
Jwey
ooz S6al cest o881 (-1 sL81 0L81 ousl op8l gael 0381 %81 [
I3
4, nmi/ssa b e A P
PO I AR VU NPV N DYV AT ANV A P o
;o= R VA VAV, ASEANT | AN 7 SO A WY
: Lk RS ®
1dS yruom 7 - sFeures opriojo)
E. 134
oretl Spet ocat 281 0281 9141 a181 soal 0081 L (L1441 9081 0921
1
N %.‘?P.,
A A il A P A YN ) A v Ay ~ 4
WY T WTN PSRV ARSI IRl M WA Y Y Lo
¥ hd b ] h A
Am Eﬁﬂﬂmﬂ »
[dS Yuow 7 - 23wtites(] opriojo))
dwag
o002 s6al o001 seatl ogatl L7211 oLat co8l oosl S5at [+ 1 (141 orat

;.m. h o, - .
Mh A 3 \:\{\7}{%, AT o

A, C{Z ]

148 yuow Z[ — s¥eutes] opeiope)

62



‘uiseq 1AL (D)

UOSIUUNE) Y} JOJ SYIUOUI g PUe 4T ‘T] ‘9 ‘¢ 10§ (IdS) xopui uonendiaard poziprepuelg '0g gt
orél SE6l (11918 geal 0z81 [91:1) ““” 9061 Dosi SHRT 0681 gael 0881
n LY o, a ..BL;.___ " 5 PR, " .r
LNV AW P AL PO I WA Y TN O YO DOV il TYYALANA V7 N WA A .
Y LA Said SR WA AL VYA AT AN SNV, L
Y w v ¥ v N
Id§ [puots 71— Uosmumy)y
o00cT SB6T oaot = SL01 - oLat sest 0981 acal 098 ..a
i A F I VFN } Ll ?ﬂ i a
RS WL WA YAV AV LW W .}}E} B LW AN
v NAVARY AVAY ARAVVAYASLR TAARTARY N W R A AYWAVARIAVLY) faﬁ
G T 1‘%: ¥V v y v ¥ L ! ¥ A N
3
1S [puowl § = UOSRMD
oval atst DE81 g261 0281 [+ 118 “H oat 0081 [-L1-3 081 [ 1] o9a1
A ) . ,} A 0 ) N ' ; A *
dl Eé.,:fﬁz) . N PAR Wi ¥ N A A Y 2WAY) Ll VAL A WA .
I/ FYZAWAY UBAW AR ViPLY WA TYLY, 4#. Wi ED__ V1 z
14§ tpuoll § — UOSHOND
0002 988t 0881 o881 oaal 9481 “““” 9981 0881 9941 0981 Q%81 o%ar1
— 2 ' ) j ]
YWl A oA e e e e et A T
P g N LB i R ANAN n
__;__E:g VT V1LY RV AV TR TTLLA ARV AL }._ Ml AARHA s?fc ©
! | ¥! ' Y _—‘ .@_di q _-____ L LAl ¥ ..ﬁ- ¥ L I -qqe .
IdS Ypuowr ¢ ~ uosmung
W __— — m _ — Mu h-d Sa01t : ‘. Qea1 9881 eon—.
1 R R R Wk | 1 4 I i ®
A e e o e A A i WU 4 A
VA T AT TAT AT TAT TRV ) G VA 1A TR B A i :,,i T :
¥ Yoy’ _w 4 L BB ] ¥ — L U T \c A q
| 1 1 h

1S fucus ¢ -~ vosTUUng

148

g

63



"uIseq JOAL UOSTUUNL) JOJ PIanUIIuoy) *ag aingi]

ey,

ooeg 9881 088t 8al oes1 ol oLet g081 oesl LELTS 0581 a¥al arsl

. ™ VAL ™ N \9.4.
TN NOVASIAT W A O NP Ao (= A4 RN IV I

1§ puom g — UOSTAIRG

g

aret SEa1 0es1 G261 0281 SI61 0181 881 o0ael cest 0BRT

1dS yuos gy — UOSIUUNG
awey,

o0z $081 oast sodl [:1A8 oe81 oLet 861 el 9881 0881 Sral oral

1S Yo 7, = UOSTUUND
[0 11 agat oest o281 oger 9181 ““”” 9061 00aT1 881 DERY ol negt
; - "
ot ] anl M A A R P -%ﬂ\;}} AD \, AW -
M ™, el AV RV VAN T SV | SA T L 1 -
¥ v ey v vy
[dS puowt 7 == uosimng
£, A = Al E k. gr i "
I P N R al VYA AR N AN AN A VAV AN, Y
A YAk e R Y YT A o e puvny : .4
AW Eﬂ, LY AN U =
1 N

Idg qiuom | — uosnmng

b4



“UISEY JIAL (YS) SaI0[o(] ‘seunuy
‘Uenf UreS oy} 103 SYUOW 8¢ PUE T ‘71 °9 ¢ 10} (I4S) xopur uonendioaid pazipiepuelg g aungig

ELLTY

okal SEdl opal G281 ozel 9181 Toisl o8t 4861 o08gl 9681 osas
_ . ;
\ A M Wiy w 1 Il a8
A0 N WA VL WYY AL
L LS o
145 luow Z] — S0j0(] PUe SRIUNY ‘st g
.N.U.F
o002 'L 19 o8t ggat 0881 [ 74.9 081 <081 opsl 9581 0581 E-14:1) 11719
i o
™ imy IR TR AU R TN TN LT A AT AN ALY, F W (LA W W AY WU
A . . 5 A M o
W A P A IAL %& pivam A5G ARVARZ R L 4
u — 8
148 [uols § = $30}0(] pin SeUTUY ‘Uen| Ueg
0¥l GERT - oﬂ_n._. 2281 02681 [:11.19 orst S08T ] 9__
N . A aw Y A 1
A e e 7 iy
wE ) M A
y 1 1 n¥v A -

1dS 00wt 9 ~ 5230](T pUY SewnUy Tenf ues

dway

0002 (-1 1] 0881 [-i:].}] ) oG8l 9LaT1 oLar sear DEa1 s8Il 0981 crat o¥al
| 1 , |

— — N R la — th-a N [N _w 1 . h b N | h i — i 5’3 A i Al [ "

FLA VTV L TP Y VR YL A AN P A AT VW 1 ) A AR A «

I AL A e W ) IR LA TP LAY ATALY A ATLT A T

‘- 4— L] —_.: L] — W lﬂ L A L) ﬂ ﬁﬂ 1- b}
+ ¥ WL
145 Hiuous £ — $310[0(] it SOLY ‘treng ureg
aes),
TN A O AT AN WY AR O O AT " Z,__ﬁ N ]
an AL A A g M LN | | ~ o
AT Laminivk ¥ vy =3
il 1 7 A S A ALY
' i . ' ] _ . o °

1S 00w € - S9U0j0(] puv Setiry ‘weny Ues

65



"WISEQ JOAL $210[O(] ‘SPWIUY ‘Uen( ue§ I0J panunuo)

"pg 2andig

Heag
0002 ge8a1 (1011 [-:1 3] ogal g8t bLot .19 [5-118 [42-18 o0sef Srel ars1
E F. N 24, J
ey \ . P WY, TAY=A N T V! A AN VAT o
AN AR VAV Wids WM W YTV T Wl v - L W -
_ .\
1dS ot gp - $230(0(] PURE SEWINTY ‘UEny g
L1118 [ 1% ocet ozar ozat oo gaal oagt 9RET 0eel
A YN - o4
] R MR SO AN s N .
A ik, ._Eh_a i R .
|
14S YpUOW gp - 50J0¢] PUT SN ‘wenf ueg
0ose G688 g_o— (141 Qeal 2181 ““u—. Sha1 oael o981 2581 [0 orat
A ) . I
” AN D E&,}, SOV I oA iAo 7
/AW WAAWNY] O VALY MY A
1dS Juow pZ — 5210{0(] puv SBWIUY ‘Uun uvg
o¥8l SE8y ocat szar ozs8l 9181 ““_ co81 9881 oaat cogt oqet
| :
18, A , . N
Bl I WP ISR i VNS . i ot
Hﬂq " ﬂ»«\f.{- ..Q)c _ j‘w } .?).)j?\ )
[dS (ROl 7 — GI0l0( PATE SYUTLIY “UBN{ Lvg
oooe 9661 o881 geet oaat 9L61 “H“.” se61 oesl 9981 ooat are1 o¥al
N . _ iy | -
)3 AW ft gﬁ?ﬁ.?},%} MY ] S| VAN YT
AA WA 1T "W A I AN YU W 1/ MAF NA YW ;Ai i LA WAL ch%om
—v k| é-. Ve — v v v 1 T ¥

14§ oW 71 — $950]0(] PUE STUNWY ‘Uenf Ueg

66



wiseq oAl (DY)

apueRID OTY 9y 0 SYIUOUW g PUL HT T[ °9 ‘€ 10§ (14S) ¥opur uonepdioard poziprepuerg 98 2In31y
Ll

orgl SE8T oeat G2BT 0281 gIB81 oist SO 1 0081 s6el 0891 saal -1}

B 4 1 A mw_ L
ﬁc__q 1 I \A.N,ce;,, NN } A \_9 Jsc,.m \a cr.l.,f A _Eu J ﬂgm.ﬂu ﬂa_‘ ﬁéiu [ o4

A g
. T z
14§ Yo g1 - oparesD) ofyf
0002 gesl [+1:[:1 SaT 0881 SL81 “““ 1.1 aeal §601 0981 S¥eI (g3l

-
=

AT T L

N A PR P | .
Aot dAN NA TN TS AL U 3.______?__: N _aﬂ_?> RAVANF WY AYVAL Y

1ds

N LYl Y A WA ZE: VAR B VARSLAL A PSP ,2@_7,_ VATV {hltiu
_ n
1S o g -~ Ipues]) on
ELTYY
0¥l qeel [+ nduﬁ 02s1 g181 (104} G041 0081 Rée1 oaet ceer aun”

T W»ﬁ Kl y
N AN L AU LAY WO N A VPO T AW CTF Y AT B Y P AR T .
A AT AR VAN AN LA/ LW A Y LA P AL VI LMY :
WIRIRAY v .. ._.‘,% ' i .

y ¥
[d8 uotit g - apureiny o1y
] " L y

1 , 1 m:. 1 4 A A \ Al d 4 Lol | A"

ALY VR TV T EP 1 W YV WY T T AT LY LW B TUA 0 1 A I N A

ALY AR VA A TRAVAR VAV AL ), Y L W VA O AL 1T I A Y, A VA 1WA

: Ty ¥ | LI “ CT ir W 1,
1dS WU ¢ —~ Ipuredny ofy
_ - ozs1 grat 0181 {11 _ rnuan_ £881 DER1 cea1 onn”
AN TV LB IPIS N W LT S ATYY ¥ vRTe WAITAIVNYAI T S )
AR N Y W kfahé YU VO LA AT
' L '] _ "’

[4S uow £ — spureiny onf

67



"UISBq I9AU SPUBIL) Ory JOJ panunuo)) "ag aIngrj

ave)

9481 0481 Gasl 0961 G981 0981 oval

881

0002 4881 0881 caBl

_ _ .
L\ et TN N T AN P n,.,“ﬁ: .

} A 1Y y
N S} A N 1/ TN g “
S [t A ‘r:,gjwi\ ﬂq\/\

1dS [puothl 3 ~ IPURLD OR]

away,

9181 oretl S0B1 oosl 2601 0881 seal

orst Gegl OEBT gzal =81

[
A A TN AR _ " ,EGF& i

[T J

| ..,:.,m.__ﬁ__ﬁﬁ
[dS iuowt gp -~ IpULLD) o1y

Jwa)

0002 5681 0881 seat oget cial 081 Soal 098

' Py

_@f N WA NIV WA

TR A [N TR I AN 0 )

68

14§ ot $7 =~ apuwes) oy

FLT3Y

11419 Geat OEBT o281 o281 5181 a181 oot 0081 5681 begl Segt
o . ¢aanr M hﬂ\xphr as)
) AN NV N AR My o pr N A S
MY b AN .u__c W v
1S o 57 ~ opueag ory
mep
0002 861 Q861 o981 oEst SLEL 281 8881 ool §981 05481 kL id

) _
i N N A
nﬁ_}. AN P AW W TS A Y AN A D Y Y T A LY

M AN A A N, TVl e VAR | P WY A W A W L ﬁ AT A B W

v ﬁ_.“
= |

Id5 o 71 — apiresn oty



uIseq 19AL1 (dS) 9Meid
ynog soddp) sy 10§ syiuow gy pue b7 ‘7t ‘9 ‘g 40§ (1dS) Xepur uoyedioaid poziprepuelg 38 2angiyg

ELL7Y

0¥81 gedl oest [-FA°1 0281 SI8T 0181 G087 bost ggal 08AL SER1 0get
_, i fl:
E AW ,? L P AN AR EAY N T 1%/ T 7
I A i N " o i1 i A A ]
LN v L}f.f).\ AN A i{ﬁ%ptétqf G A A D WA LA VY %}ﬁl i
. A _ ” ”

145 \puow T ~ aneld ynos =ddny

npoz 9861 oaat . 081 . e D81 0461 9881 0R61 ou_o_ 0981 srat avm_.
1 J1 q A . "
7 WS R A AN I L VW T W :pﬂig le s H%{,r yiY| WANANITAY A
v :532,}2 Y I A4 WAL AW A A A ' VA TV AR AN 20
_ | _ :
14S (uow 9 - ey ynog Jaddn
1} SEEY 1.1 nm_cﬁ oNﬂ. s1at [1:14 p S081 00BI ] _r
I | " \.PJ | " ;
L,?\_sz , g TN AL NAY Ly cj \_z, <h f Jff;cﬁ%a 7 45{}{5 g, _ﬂ_.}\ﬂ a3
S— R SYAY Y 1 —y o
1S Yuow § ~ aneld nog saddy
i ] ; | \ :
Al i b n 4 1 I
,;.}:: 1T AT N W00 1 N LT VA1 U LN ‘jlf_ AW AT UYL
¥ J.,Efuﬁﬁ?hﬁ Y VAT T P 5:;5 INMAMAT YA RV AIN :
- /- T Y L AR )
A |
1dS vmow g - ameqq neg soddn
_ - 2 sz8l 918 otat 906 : 008 . S881 080T uw_nd a—nnq_
A T TSN R ATy AN WY NI NV L T o T P T e e e ail
1 8 . 4 N ] I A
17T A LA AN A T A PV \AAR Y ,%;Z:_;ﬁ%@ﬂ Tma AT AT |
j YT Y ! R AN E

148 tuwout £ - auwjg Minog saddny

69



"uIseq JoAl aneld yinog 1addp) 1oj panuruo)) ‘3§ 21nSrJ

LYY

w0z G541 088 w98l 0e81 9L61 oLl S8l 0981 g5a1 0961 GFBE ore1

N 7 S o —
VWP A Sl A A

1dS Quecta g ~ aneld qnos saddn

93},

orel s£al oeeY cza1 021 S181 o181 2061 a081 geal 08g1 <881 0801

k N 1
N/ T ~ P T - S

%% T NI T N ~
T Luthnci

|

IS yowr g ~ 2yeyd ipnog ssddn

avoy,
0002 Q881 o881 9881 0p61 SL81 QLY Saa1 1114 9581 0961 a¥el orsl
n

. N 4 C.Jr<ar.< ol sl g
__4.3‘ M PNl A Il ar,;e Pa /Y 5.‘. M
N
_ _
148 tpuow $7 -~ Invld Ynog wddn

.-d.;ﬂ

o8l GERT oeer 5281 0281 slal 91867 2081 6081 491 QE8l Saal 088

. /:B\J ™ g&?/ AN \fzs
7y Ny =

145 ot pz - aneg pnog Jaddpy

w3y
D002 S641 Q061 9061 0851 9L8T oi8i ge81 0881 9981 08T 121 o¥8I

A e e LI LU TR A s
<_.£‘ SN Js%ﬁ:bﬁ%x N Bl I WAL N P __qL N fi«. C;E..?L Jh__ij,rgcxf.:s

S Yot Z[ ~ ameld yinog Jaddn

70



‘wiseq JoAu (4S7) aneld

YINOS JMOT Y} JOJ SOt gy PUE T 7T ‘9 °¢ 10§ (1dS) Xapul uonendioaid pazipsepuers ‘83 aang1g
124319 <Eal 0E81 $281 Qzar [41.1] “““.“. soat Q061 obar sha opal
_ i n
b? 'y i {
..jbﬂ@giz, N e LA A ‘ﬂ,\ | LA i
v MM . A A 0 0 Y A 0 17V . i B vy i
T w T ea__ il .
N _
14S YOw Z] - SMEl (oG 1Moy
A ke 1 ? A 4 A _P ? A A )
n AT Y.L YV Eis AN AW :,s,:;: _: W N .q
VALY AL kA AT AN, L7040 VA A7 LA M WA A W 7 PO
.é Y ] — R b v W AR .,
_
14§ thuot 9 — 2RE(d 1PA0S BmoT]
cv_m_.. cﬂmo- ogat $2B1 0261 9181 [+1]1-14 : i : CDBI 988t [1-1: 49 9891 oom.”
h — PO - . y
VIR YA I EY A A P N D AAT ATV Y AW ) .
, AT VA P A A VA il AV A VAP EEL i
¥ —t LA ¥ ._ | ¥ ﬁd R
R "
14§ Qo 9 — FuR|{ (Inog Jomar]
1) newcn 0881 Sa% : oAt ovn._.
BT AN \WLAYT L __;2 YT bt N4l
La b K.
FAITTRTA it LRIl ATV LA <,=_ P A AV a,‘?sfi% i % e
_ _ .
IdS ymow £ — a0e|d YInos Jomo]
_’ _ o181 S08T : —eonn na_ _a loc_o— 2981 onn__
_ﬂ?ﬁ,\g GIITirT AR TN e A A e ot ,,
RN 1 i [ ) i
. T _ RV WY T L A -
[V _?E‘D,_EP " %II_ i ;Em_f____ z

[dS Yol £ — el Yinog tamor]

71



dma)

"uIseq JoAU a)je] INOS J9MOT JOJ panumnuo))

‘88 a3y

[:1.18 0gst G481 (2] e8] ocel Grs1
" \\. \.ﬁs).)c. ﬁ..\\? E.,
[ 2@@7\; T A ..ﬁe,é}.s
1S tuowl g ~ SNeld YINeg Bmo]
EL TS
9261 Q261 alal 0181 GOBT osal o881
L\Ll/.rfe)\.k— L_.:f\/«.\»)\jzﬁ -
T e
1dS Qoo g — meld Pnog Jamo
9861 [ 008 L8l “”Hy D61 1] ore1
N NIV AVZN T SSPWIN iy
mffﬁ?‘ V7 AR = }ﬁﬁ“ﬁm\’
[
IdS Yot 7 - S1E|J INOS Jamdr]
ETYY
9281 147 9181 [114:1% G081 S808T
AN A AN SO WA N YA
TN ALY, 4V RS Y VZANY (R A
_ - L ad
IdS sl 7 - el INHoSg S0
avsy,
9881 oasl 9487 oL81 9081 osal 98T
_
1 _ﬂ? & A A
N AR O A LY (WYX T RN Y Y " il
W WANY Y M MY W A 2 WY AW

IdS qwow 7t — apwld ninog Bomor|

72

1d8




‘uIseq JoAll (I v[]) SesueIy
1oddp) oy JoJ syuows gy pue Z T ‘9 ‘ 103 (IdS) Xeput uonediossd poziprepuelg "yg 21y

auoy

OF6i SCAT 08T G267 oz81 q181 0187 cosl 00B1 SBEL odal Saar oggl
| 4
a | ) U
W/:\,Z,} i ' ho A e A A e ?;}4,5/? NIEAN AR
Vil RTAMIE YV, ziz, AR A WA ,44%{ VS SN IO W1 A =R WL A
ﬂ n
1S ywow 2] — sesmedyny 1addn

. PRSP BV ¥ 8 Y P AVYAW I, W0 VA ALY A VAP W -3 AW AN Wy
Ty AV PR WA A TFAA VALY { L V4 Y NPVAT

1dS tpuow 9 - sesUEyIY Jedd)
Juag,

oral 966t oeat vzl 0z81 stel ale! 5081 Qoat o861 088t 9481 Be1

] 2
s

73

_y ,;\._ N PR Al i
[T AN T P A A Y .> A }A} VT M JT I i A/ .r??:. _,

VA I MR VA TARVAYARW) ! >.__3.\ NOYWA T [V N/ N VW R :i
Y W éa. | \ ,__

148 Uott § = sesteyy Jaddn

awmg,

[+1alar] [+:1. 14 0881 gpet oeal 9461 081 SR8 0881 a1 0gsl c¥al 0%81
. A 1 __;._,_._ AT N N ;?_r, ATPRRAE, é%; i N Tk

i r A ak 1 v/ S RN > >b > 1 D AL 1 o

VT AV A AV TIPSV AT AV T a VAR AR A Py :;:3 Wy ®

! M | v LR ¥ i 'y Y T WO

1S thuow ¢ — sESURY =ddp)
cﬂ_uﬁ aﬂwch ozar C161 [}14-1] Q0BT [+1+7 1] [1.1:19 b gapt am_mn — QMDH.
A M A T e b PRl W by il
A ) 1 ' A ol J " n . A I Al 1

L L A VLA ALY Y M G OWAGAATY 1 L b Vi (B VA kI Y __iz_ IRATIER

1y y - — 0 i) JIL

145 fuow ¢~ sesuBdIy Soddpy

1ds

1d8



"uiseq JoAll sesueyy Jaddp) 10y panuguo)) g aundrg

me)
0002 $661 08561 $8at 0861 561 0481 5851 0861 5561 088t GSrel orel

|
L - Lir.._,,_?.,.f A . 7
P et B TN OV A L it 7Y

1dS yuow gy —  sesuwyry saddny

ang,

o¥et Seal 0e51 sza1 o261 5181 ol4l Q081 0081 SA9T 0gq1 5891 oful

n

™ L A W) -

S . Al Y AL A ADZAATA
- WS e At S~ e X DN A A ALV -

~N

1dS Yoow gp — sesueyry saddpy
FLLTY
0002 9881 0881 9081 0881 9481 oAl 9961 0981 5981 0981 5r61 ore1

~ Pxi1 A, 1
M, A W o . A, ?J\. Mo AR N e
PN, VTV Al oW Y A S A "V o .

148 ot p7 ~  seswery soddr)

E T

o¥87 agsl L)) 9261 0261 61 0181 9081 oost 9881 [l 9g81 0881

- - ) -
NONVATAL AN 7\ v o et A A e A AT PN
VAT R e e.Hs. ] W’ I r\r\ N e M =

T

148 Wpuow p7 — sestery sddn
ELLT

0002 9881 0881 o1 0eet 81 oLar $051 0861 9981 o981 Sral 0F81

4 —W‘. oA A AB
T AP N OO V=W ISR 1 L 5 PO I 0 X W | O 7 Y

I Skl W Y7 WA F A 0 R V00 V1 B ™ B, W M WIS i s B

S quow ] — sesumpy sadd)

74



‘uiseq JoAL (Y] seswery

JaMO'] Y} 10F SIUOW gp PUE H ‘ZT °9 ‘¢ 10J (IdS) Xoput vonendioard paziprepuely  1g oSy
pFal SEBT 0EBI 4281 0261 S167 “ﬂ“ 9081 0081 s08i 0881 ol ogat
_ \
4 NE i s .5( b | .L.‘. j& N
UV SO0 | N P9 TS A0 W YOO PN Y O WA N A .3
A8 A VIS V5 A M M A A et W, Y M2 I A :
S— 1 J— - :
14S Yuow 7] - SESUEAY JomM0]
} 4 | A A 4 A I} i [ .—.L_ ,.._.-.__: 4 "
e I A A A o A AT T AV AYE VAN WA
AW a1 A e 1R A Al A4 8 [ ARG AVAL V. Y MM LB LA VAWl v
hid d Ll ¥ m L] \J < T .ﬁ ‘ .
1dS oW 9 —~ FESUTRIY Jomo]
orel 9£67 oget 9e81 0Z41 g181 c_..d“.q_r 90481 Q061 S8ET 08R1 $981 0881
[ I | )
f}i&% R AL P | L A A A p
AT AL VO I AY L L X Y RPN PO A LA T Y A T A A R NV AU /A A . oy
Vi M v R A AN L (Ec,\ TARIA W IV A S 1R AV GUARI YA MM :
LJ L 1 .q‘ 1 _é 15 .
| ]
[dS U0 9 - SESURYLY Lamo]
’ LB1 03” 0081 coal _ ca_m‘ arél el
i . ) i o ' ) — .| I l_fﬁ, A A by "
L Il e el L e AR ZBA TS R LG VAR LR LN YW e
TAFCAY Jha LAY IS EY RUAWRY DAY A
* 1 v ~
IdS QoW § — Sestrepry 3mo]
" oes1 g8t cw_u_ [14:28 0161 081 o081 9881 0801 9961 ooa.”
é.{iiﬁ{i%%;d LY P YT T I AT 1Y ,
1 1 4 3 w0 A I ) <]
W ) L A VAT
| LA T LA A A __. AT UL MURY.Y
1 L]

1S fuom § = Suswey Jamo]

75



“UISeq JOAL SESUBYIY JOMOT JOJ ponunuo) ‘18 Sy

tws)
000z GEBT 0es1 g8atL 0861 gi81 0461 9961 oai 9981 0981 ora1 D¥81
P :-...i(.,,;)z). o >..J\:>.\
__ - \S\\f{ ICa i e ot Al - v
o d\l.”if
1S (1o gp ~ SESULY JM0']
IN0;
o8l (1518 [+ 9261 ozal 3119 0181 g081 0061 a8t Q88T 9881 0091
|
| NS )
oo AR, A
TN WY 1.\/).\!/) . L A /..,>..<I
7 i NIVt A VRN Y imoar] A \N-
145 oM g ~ SESUAIY SoMO]
B
ooz [LL1]8 0881 Swat 0861 [21:)) 0481 174 apet &681 0961 gyal [E 01
_ |
1] Dl..._... E.ﬁl(l?
i ANR S o i v L JETN z A [
VAV ST e B R AGRRY A Y ATV N ﬁl}a)i@%r
145 oW p7, ~ SESUIIY smo]
ELITY
(1331 9tat QE8l 9261 (13439 €161 atat S081 oost sear 881 caal ogg1
[
| A 4 .
N A AN PN Y| N gy M
NIV, G N - I Y I W Y2 Wil
L A -
145 QUOLL §7 — SREVENY S30]
FLETY
000z 481 oaer -] [+-2:11 2487 oLt e081 agst 9g81 0841 oral or¥el
4 |
POl Tkl A P R YA
A I . RPN Moom b Y A LA PN A
C/d)_.ﬁzt..}% BV MR TAREY A i A _ck_ W LS 'R T )
T ﬁ R

1dS qour 71 -~ SeSTENIY 1m0

76



"suiseq

JOAU UOSIUUNL) PUE OpeIO|O)) JOJ (YIIBA-19Q0I0()) UOSESS 1djulm Y} I0J [dS [euo1day 25 9InJLg

FLLT
0002 g881 0881 _ _ oBa1 ogsl GL81 0Bl 88l 0887 o061 0541 [-17:1¢ O¥81
7 s | 7 BWAN AN )
A sy A e =)

NN AV AR S NZEAN N v 7 N4
K N P’ ~F L A4 \ —
143 11udy qmow 9 — vospung

E78
f112:39 cEal DEG1 9ZE1 ozal S181 Q181 G041 oost c5a1 odgs SREI 08Bt
. . \7 e
LN A NN <A AT RN Z -

/NS ~ N N_/ T~ N
A4 T — 1
1S 1 fudy yuowr 9 — uosprung

Jua)
000z a8l 4139 caat 0681 Gi01 0L8Y ceat 041 L1214 aeat Sk61 arg!
A [
JI\ ] . N
> \ > \ _/. I ..I\\ / \Jl/ > / 7/ \/. d =

S /<\rL - <\/\ /.L\\ — NV N 1 /\ ~_ N
148 T 1udy guout 9 - aBeures( opesopon

ELTYS
a;—f W SEBT DEAL Sz81 az81 [41: 1] [111:14 Qo081 oos1 $aet 0BT SE81 11 04
[ . _
A/l =
L — NN I\ Py A A N LN .

7 AR NN ¢ AN A YA AV ==
|

_ N

148 T [udy quow 9 = seures] opesojosy

1S

Ids

148

1d8

77



"SUISeq J9AL ANYA “edure g pue

S2I0[O(] PUE SBWIUY “UBnf ueg I0] (YIIBA-194010()) UOSEIS INUIM 91} I0f [JS [euoI1Zay "q6 2InTi g
a3y
4002 [*[:[:1% [1]:[:13 e84 oesr SLEL 0L81 oSg81 [13:1:1 o981 04987 g%ar [172:19
\/ | &
/] VAN I AN I AN VAN 2 = VANFAN
TV S A ST N N =Y, N WAL 2
VIV i v .
148 [ [Hdy yiuowr 9 — spnpp ‘edurgg
oat seel 2311 [--4-3 o028l 1114 “”” SOBT Dost osat 0887 opgl ool
A= F A A A _r
PVARNIA LN I~ NS A TN ~ .
~ N N M SN TV W VA RN =
148 1 Judy quow 9 ~ ampm, ‘edure g
FLTTE

oo +1.1.14 5881 ohat oear 281 [+ FX: 14 (<-4 oaar ggat 0981 (-2 orar
>> 7 A\ \/ A~ N \ ANA < b
/I _ow
ANz ANZAN Py ,,/_\ Ny < e BV V_ I T

148 1 Judy quuour 9 -~ 5310]0(] PUE FRWTIY ‘UEn[ B B

0rat scat DEBT 9261 oge1 4181 ““H 1114 st 98ai o8q1 4pe1 [i1:°H

A
— \7 - = \_/\77, A
et e | .

4 v VNS NS ~ [\ T v N o

_ .

dS [ 1udy fuow g = SG|O(] pUe ST Ny Ues

78



‘SuIseq JoALI apjeqd INOg

Jaddf) pue aneld IS Jomor] 10§ (YDIBA-12(01D()) UOSEIS I3)uIm ) JOF S [euoIBay "96 21314
Jeay
o002 SB[ o84t 9861 0851 9.81 0L81 9981 oBe1 fg8l 0gat il o%8%
AN A N AN N o ~_7 AN ,_u
% A y =" =
WAV ANEVAN /N ,ﬂ\ [ NV AN N N/ N/
N . =7 i 7 A7 o — .
_
148 | [udy yuowr 9 ~ apwyy yneg sddpn
aea}
A A 7%
N /-' A L A= \ / / "] A AN \ lo
NIV NV N and [ — N N SN

N 1= N N Y M N

1dS 1y quow 9 ~ sueig minog saddpy
ooz 9881 ogal <08t 0881 S8l ..__—“”. SHEI 0881 5981 ogal Sha1 O¥6i
[ \
~ = Y A T A VA A 7 7 )
AN I W BN VS ANV ALN L B A A AV N SN

1dS 1 |udy qpuom ¢~ suv[g Qnog Jamo]
arel oesl vEsT GZaT ozBT L1118 ““”” S0l 0061 9691 o0sal 9887 ogsl
[ . _
s m FiAN A /N _ ) "
Y Y A RPN LN TN I\, fr——_._./ -

N NN S M/\ NN/ /_\ . N/ _

! v "

14S 1 ady quow g = sustd hnog 1amo]

idS

s

79



"SUISEq JOAL SESURYIY

1omo] pue sesuey1y Jadd() J0J (YOIBN-13q010()) UOSEIS JNUIM A} 10 [JS [BUOISTY P6 2B
ELLIY
YA\ AN 7 VA4 BN V- 7 ,.,
A Fou-N — .
RN AN AGLN 7 v AN AN B WA S )
_ A R il

1S 1 [dy fpuot g ~ SeSUENRY 1amo]

FLTIN

a%61 SCE1 aesl gzt {26l c18! 0161 5061 GO6 T 9691 0591 ceel ofet
| '
AN AN A N
VNN A IS N PNV N N \ .3
~ NIV YN / NIVAAVAR Wi AN N -

7 /_\ _ v IV .

148 1 |udy tquoin 9~ sesueyry samo]

FUIT

7N = ) T 7~ — 7 VT AN — i
A S NIAN . ANV N W AN B
AR ' o N
| |

148 1 (udy thuow 9 — sssneysy Jaddn)

ELLTY
o081 9661 DE&T G261 Dz81 181 0181 508 0ch! 0681 Q681 £aal

M . NSNS NS ~ ~1 N/ \

1ds | [udy quott o = sesrery saddn

NN AN s NS AN NS N

80



"UISBQ J9ALI SpURID) OTY JOJ (YOIe-12q0J0()) UOSEIs I ) J0J [4S [euotFay

‘a6 a1

oooz S8BT 1114 +7:14 g8t GLBT “”H. 961 0e8) G561 0561 Srat orsl
N - % I ) g
VRN P VANV FaNIVAVANE PN /N VA ANVARN VAN, i
~ /<\/¢ Wi AWARY D N ANV \_/| *
IdS 1 1udy (uows 9 ~ spupiny org
o¥s1 Se81 0E8L azal 081 9181 “““..r— L aos! S8 0a91 9841 agel
- . A 71 ®
o NZN N AN N\ NV N \ o
bt 7 Ao N = *

148 1 Iddy quow 9 — apunnapy oy

81



"suIseq

I9ALI UOSTUUNL) pue opeIofo)) 10§ (Jaqudag-judy) uosess sununs ay) 10§ IS jeuolday “BO[ 2InSig
1771

0003 9881 0881 881 ) 0961 8LET 0481 goaT 0841 Ll 05861 S¥61 o¥al

- A=Th ¥ N, . "
— AN 2NN AT N L TN I A A N 2} A\ oH
N ¥ \ VoSNNS /S Y A/ SN

W N~ b ® v i L

_ _

1dS 139qO120 \uct § = UOSRIIMG

may
oF81 SE81 0881 6T D281 [4{:H [+1[:1 G081 0081 Q8e1 oeet S881 oeR!

_

A A 2,
N AN S S AANA N 9
S N VA W S VN Y A 4 7 T .
N A7 W ~7F T
] _ )

148 T 32010 60N § — UOSIUMD

FTTY
ooar se81 oeal gaet ues! si81 oeet 5081 vse 5381 aget srol oval
A A AN "
N ™. ANEVARMN Pal AYA VAW | NL e~ AN o
N A T [ TN i N NI NS \ / N TN VN -
v NI i . ] —

[dS 1 12400 tpuows ¢ - 23ouTei(] opwio}or)

FrTYY

oret seal DEB1 Gl 0248t |181 [111: 14 coat 00s1 cant 0881 Se6T (=11

\/\\\./ | \\7 N
Y S o VAW VAR N AFTEA °4
NS v L7

14S 1 8qo100 o 9 — s3=tmes] opeoo)

82



"suIseq 1Al S)A\ ‘edurey pue
$210[0(] PUE SEWIUY ‘Uen{ ueg 10§ (Joquialdsg-judy) uosess Joumuns sy J0y IdS [euoiSay 'qo1 24nBig

e,

0002 a661 088l [+1:{:14 [+:11 [-7X:1 QLB o881 0881 uu_g 11419 [2°11 o¥8i
\7 A A .

— 7 N7\ AN AN WAV AN 1A~ »

N AN 7 LA NG AR WA VALY A At VALY 3

Wi e N v L %% YV W .

14S 13290150 Yo ¢ ~ autgy, wdure g
oFg1 ) ata1 [1]1:18 _ gzatl fil-<i1 n.;._‘ . “““” Q081 cca“. 9881 oeat SeaL oagt
N . yd .
AN AN ~ 7 RPN A N AYA %) .
Y VAVAY, ARV 7 7 NIV N .
14§ 1 32q0P0 oW 9 —~ ) edun: 3
A va AN YANVA VAN A PN 7 ,__
N PN e

AN T R IR A AN TN -

N 74 v ) v vl

145 T 399010 UOIN & — BAIO[O(] PUE SBUMUY ‘UEn] NG

OF81 gesr 0esl QzZalI 0261 S161 “”“ﬂ SOBL 0081 5881 o881 cear [s]:1: 19
N A A =

AN N R AV I ] T .
AN e\ VAN AW W VA AY .
VAR v i ¥ i

14§ T 5990130 Hitloti 9 =« £3J0[0(] PUW SHWMNY ‘W Ueg

83



'SUISBq JOALI 9)E]d YINOS

1addp) pue aneld YInog 1amo Joy (Jequusydag-fridy) uosess saununs syl 10§ [dS [BU0ISaY "2(] 23y
ey
oogz G881 08sl 9881 0887 9481 0481 S98% 098l cgal opat G¥E1 0%a:
L. ~ . ¢
AN — — N AN S TAA AN VAN E-oN o
g AV4 AR VA4 BN VAW A/ VAR BN AV A Y N
1dS | 429010 pueitt g — anelg ymog raddpy
awag
" 8t D181 $081 [+:1: 1) L6881 0681 S99l _unu”
o~ N AN AN N 7S ,.
VARV — WAV /\J/\\/\ AN VAN VAR o
IdS 1 9010 fuow g -~ ane|d Ynog Jaddry
Jesg
0oz 9681 0561 041 ooal SL8T 0481 o981 oaar S961 4991 char o081
e, \\7 p.Y "
T ANVZAARY = ~ N N PN A
N/ — N . AN AN . /_/\ RSN SNV
_ N
IdS [ #2030 fluow g = 3yl YINog tomo]
o¥67 QcBl oeal 9261 0281 9181 “n_“.” 9081 0087 9881 sl 9881 oesl
| _ A .
h, A . N ®
VAN 7\ N, . AN A SN AN N1 N/ A o8
V ¥ A /\/\/\\/_\/\ /T ~/ 1 -

Id§ 1 2q0R0 fJuein § — du%d IPReF Jama]

84



‘SUISB(Q JIALI SBSURNIY
Jomor] pue sesuespy Joddn Jo3 (3oquinidag-jtidyy) uoseas soununs ay) 103 [4S euorday ‘POI 2B

1w
<881 LD seat o661 98t oL8l 5061 opa1 L 6561 orot

SRNIVAN ad I NN | L1 AN JAN

o e N | \\ v // 7 ,/// \\ /\\\|///\\\ \\ /r

N = M v ~JV

S T 13q010) IO § ~ SESUBNIY Jamo']

Se61 1711 g281 0261 $181 o1at G081 0081 caet 0681 oBet
NN
TN N AR JAARAN N SN, FAY
" 4 RN ~ ] N AN, M ~
v % v
IdS [ RGO YIuow 9 —~ SESUENTY Jamo]
9661 0881 11} oast S8 ““ﬂ S961 11} 4581 [11-1:14 S¥ar
N A
i O N~ DA WA [N r— Ay
S i N A i ™ NN/ Y NSV NS \__/
g N 4 ¥ =
|

1dS 1429010 yuons 9 - sesuepry Joddpy

LN
9e81 0ea1 9281 0281 <18l oIBL 2081 0087 9681 D891 saal

NN ~ AN - I AN N 1 / A PN

TV /\./\/\/\A VAR VAR o AN S/ AA_LS N/

1 e N

1S 1 19010 tuow 9 — sesueyry 1addp)

85




"UISEq 19ALI 2pURID) Ory 10§ (1oquiapdag-jlidy) uosess sununs oy} 10§ IS [EuoIsay

1m0}

EN UL

a6

0002 £861 o841 SB61 0881 581 081 061 0681 9501 0sat S¥651 0%81
~ N I o *
Y \\\Lr;:rrf /// \\\ ‘lrznnnn’ o) ,// \\\,/m A Nluz \\ o™y 41/r||1) o ¥
N N, ~ N/ — VAN Y MN [ ~S =
7 NS Y : Wi »
14§ 129010 quior g — spuressy ory
Jwaf
oval 9281 0C81 ozal 0281 gret otet 9081 o0e! 5691 oset s601 [LLH
A A i &
Pany NN ! P Vi Wk AN NV o%
" N[ T~ N1 /W N I B -
= 174 | \ .
I

1dS 1 1290150 [uol § — apareip) o1y



"$661 dunf (p) pue LS61 19G0I0Q () 10J §IUAAD Jom

pue 9661 Jaquioidas (q) pue §g61 Yorepy (€) J0j 51uoAd YBNOIp OPeIojo)) JO AJISASS pue JuaIxs o3 Jo sojdwexy |1 2By

=

F"..

OpD.0|0)

9961/8 303 1JS yow | ap0i0|0) 4081/2 90} 1S Yuow 7} opDI0|0D)

B7



‘mseq Joal edure x 10J s3eok § pue ‘p ‘7 ‘1 10§ (YoIeJ - 12Q010()) UOSEss JAuIm [SS "BZ | 2In31g
Jway
oz seél 0881 9681 onsl gL81 0481 <81 0881 gset 0961 shal arel
\7 \7 N ATh .
e N, P N PN AN AN /1N ol
7 ~ N N ~ — AN
¥ e
134 2~ 188 1 by ~ 2ang vdmw
[ 13 Seat QERl g261 azel qi6l ““ S08t o081 S881 0687 9001 oeai
=
ok - 158 | [y — any vy
[ Seal 0881 L 0801 9281 “.“” 951 0081 SGar 098t Srat o¥81
A AN A N N o
AN e NN /\ LN =N AN ZAEN o
L1V \WAVAVARY N A MV N /ﬂ\ =
234 1 = 158 | udy ~ oan eduwrex
)
oval seet ocen G281 ozat q161 atet S081 0081 S601 0881 2e91 agel

mak [ =SS | [udy —soary edwwy,

88



mseq JOAU edure & 10J panunjuo)) "Bz 2In3ig
Ty
0002 9861 0881 9eer 121,14 qL8T oLan So81 ogat 9961 ocat Sral oré1
)
iy AN N
A L O AN VN o B
LA N VAR N A5\ i NS VA =N :
~V \ .
3k g = [§S | Py — Ioany wdone g,
oy
orer qe8l 0esy S281 G201 4181 0181 So81 0081 [0 14 oeal 881 [o1:1
&
-8
ook g 188 1 pedy ~ soapy wdure g,
18
o2 5881 [2[.1.19 SesT caest k1218 0481 {218 0081 SSBT 0981 S¥61 oral
v &
T~ N DN o B
— / Z v -
~N_ N
Jo3A ¢ — 183 [ udy — soany wdume g
kL8
o1 SEBT Qest $z81 azst [:11.14 0181 5081 008t S601 0881 aest [11:1:
®
=8

mah =188 [ judy - soany vdame s,

89



"WISeq I9AU AT 10§ SIeak g pue p °Z ‘1 10§ (Yore| - 19qo()) U0SESS JJUIM [SS  'qZ AIndty

away

000e cest [+.L1 $BET o SL81 (11739 oon_w_.—/ (1133 SG81 o987 el oral
= N 7/ N | A ; b
A NEVAR W T ZAN AR AN ~—h A P N -8
~ -1 7 A N / N_/ N 7 o
N 2 = et )
ek T — ISS [ [dy — oany ARM
vy
[e0:18 QES8T aeet Q9281 0267 9181 o181 coat 0081 S8a81 Qael £eat 088t

Tk T~ [55 1 udy — sany o

FL 3%

ooz 9661 0881 9881 0881 9181 L1 508 0881 9987 0981 Srel ovEl

L
2

A . i\ . N .
AN/ NP IN T IS RN VA SR/ PR SN AN I A DN
7 A== AT T 7NN S

7994 1 - 1§55 1 mady — Rang s

oYY
oral OE61 L1 9281 oz81 glet (111} 081 1014 9601 0601 S981 o887

o3 [ — 1SS 1 [udy — 13ang sum

g0



"WISBq JOAU YA JO] PORUNUC))

'qz1 23y

ey
oE <81 .01 SEET ooeat SLET 0L8T Se81 opat 9081 o981 vl o¥ar
T ~
—— A1 | 7(
SN ey P =
= N L—F
- .
B2k g — IS5 1 psdy ~ AR SN
Joe)
oFel [4:.1] (1.1} czar 0261 |18l o181 goet 0061 gaat oaar g881 osat
1
~n
o #
L]
ok g~ IS | [udy — Dany o
LY
o002 9887 oast 980T 0881 9461 0L81 coot 0oBaT o981 Q981 SYaT [1].14
AN &
e A= / i NN P o4
S~ L~ Y 1T =7 N \
Z..\._\ ~F N X
n
Jeak i — [S§ 1 [udy — Jeany sym
E. )Y )
(17,11 |eat oest gaal azeT Qg1 oral o8t 0081 9881 osal 9081 Q081
'
o i
M
N

feaf { ~ IS§ | (Y ~ sarg A

al



"MSeq JIALL OPRIOIOY) JOJ SILdA § pue “p ‘T ‘I 10} (YoIe] - 19qOX()) UOSESS IOJUIM [SS 271 2Indig

xuey

0002 S881 0881 <Re1 0Bl L1213 [72.1 c08% [ 18 9861 o981 aral ora1
A N N ot .
N — AN VRN PN N A N AN P o
7 ~4 . N1/ ~ b/ i pd N “
= - < .
Teaf 7~ [SS 1 pudy ~ 2ag opesoje)
[0 11 9e8rt 06T [-=1] 0281 ¢181 “““. gqal 108t Son1 oggr (14 (14
R =4
ok 7 - 158 [ iy — Ran opesojo)
EL Y
(L4 SBBT 0861 9881 1201 481 081 ceal 1981 S5a1 0SBl SYBIL (11413
A 7k K ) b
Vi AN At VAR NP I S W 0 N = G W VAN Y P ANIZan
VA v 3\ - A/ ] /] \, \4 — /\
a4 | = [SS [ sy —~ any opuiio)
(11,14 961 acat ceat 0281 L1100 “““. 081 aoar caan oeat <887 ceel
™ . o8
S~ N\

7L | — |55 1 [udy — Banf opeloy

92



"UISBq J9AL OPEIO[O]) JOJ PANUIUO.)

aoay,

371 2Ny

0002 casT oest o8el 0081 981 0481 aE61 osar 2cat 0561 Sral il::1%
)
n
Pt e 2
N IN_ A N S ™ g
T~ L ~~— "N )l
LA MLV .
ok g ~ 1SS | (ady ~ Jany oprioio)
Ioe)
oFe1 SEBI oest S26T 1119 <181 [111:11 <081 CO8T 980T a8et $891 a8e1
1
i
o8
N
moed g ~ 158 | judy — Ay opesojory
LY
1114 2801 0861 9861 oest SL81 oL8E 9981 0981 $961 (131 L1401 akat
I~ ®
— i N7 .
Rk p = IS8 | fudy — s9any opraoie)
0]
orel ceet 0661 czal (1419 181 otal coet o081 geal aeet <eet 0861

e — IS8 [ Py — 39aT OPROIOD

168

93



"WISE( JOALL UOSIUUNK) JOJ SILA § pue ‘p ‘7 1 IO (YoIe - 13q010()) UOSLIS INUIM [SS AR R

Jeag
0002 ceal oesr 2661 o681 [-71.13 (171314 [0 0961 g9at 0981 Irsl orsl
A A, s "
N 7\ N AR . e y N -~ s .y
Nl /r\ R ol —~ L N/
K 7 —188 1 pdy — wospmng
035
ovG1 9EBT ogel gZel 0zsl 9107 «11.11 Q081 0081 4601 o881 5801 0001
/r R
A 7~ 188 | jrxdy ~ vosmuong
o)
1211 4 €661 0861 9841 0881 arel 17714 a081 0961 561 0581 (4141} el
A 1
A A /1 - N "
VAR N AN [\ AN A\ 7~ N AN ot
— T\ ~ PN I AR A\ V4 ~ /\
Jooh 1188 [ [y — uosrmmy
TOR)
oFs [+~ 11 oEst o381 [1--. 14 a1e1 aiel 9081 0085 gaet [1.:14 9081 11210
&
—. -4
N

Jeak 1 - [8§ T judy — nosnsang

94



"UWISBQ J9AL UOSIUUNG) JOJ PANUNUC)

‘PZ1 Sy

Jesf,
o000 gt i1} ooer 1.1 172,11 oLet 99a1 00871 k-1 1214 S¥51 arsl
~
-
/I TN J\I’././.. ——— =g
N PN \\‘ —— e
N LY i
g L
w2k g ~ I35 [ [udy — vosTuTmD
Jquay
O¥El SE8T ocs1 cza1 aza1 SIet 0181 So81 0081 Saa1 [1:1: 49 [=: 14 ogar
I
8
n
Jeak 8 — IS5 | pady — vosTamngy
J90)
000 G881 o861 9g81 oSt k=711 ouat [ 1 opel 994l 981 qrsl aret
]
A 1w 7N &
N\ N v L ] ™
i Py N
n
3k ¢ = 15§ 1 [udy ~ vosTuung
Jdea)
oret sSesl oeet Ge8T o201 [+i.18 atat SO81 ooar g8gt G587 Soe1 [1::14
®
< od
L]

ek p — [§§ 1 |udy — tostmmg,



SUISBQq JOAL

SOIO[O(] PUe SBUNUY ‘Uenf ueg JojJ sIedk g pue ‘y ‘z ‘[ 10§ (Y2Iep - 19Q010Q0) UOSEIs Jam [SS ‘2z amngig
way
oooz S881 0881 SR6T [ 5481 0LET o981 08l <941 0561 SHe1 orsl

. i \7 5 p. P o .Y 9.«

/. FAN JARAN LN AN AN - LNt o
17 N\ 17 v I N4 —
ALY i o
ok 7~ {58 § [Lidy ~ $010(] ‘FEWTIY ‘Ueny UBE
ooy,
o8l 5681 osat S8l azel g1et 0181 Soat 0os1 5601 088T G801 81
=g
1w9h 7~ 158 1 [y ~ sasojo(] ‘wumuy ‘wmenp tvsg
1m0,

oadz 841 (119 Sa81 0es1 GLEY 0481 2061 0081 S861 098t §¥61 oret

A A iy :
VAL N VA LN N 1 . . N N o)
M NS —~ /f._\\ /Y N ViV M _Z \/
Tk 1 =155 1 iy ~ sojoq ‘sswy uenr veg
ELTTY
081 SeBl 0e61 S281 0zet I8t 0181 2061 006t Seal osal 5881 0ael
o8

23 | = [SS | [1dy = 8230[0(] ‘SOITY Wwun( veg

6.



"SUISBQ JOALI S2IO[O(] PUR SEWIUY ‘Uenf ueg IO panuruoy)

971 a3y

Joof
o002 o881 0881 08t caat 281 [ 1.1 geaT1 0981 Soat 0981 Srat [ .1
»
N i >/ N\
\.'-l-l-.-l-llll/
o §
e N N VAR W A N4
~ A A/ .
=
w34 g — 1SS [ (Y -~ suo0jo(] ‘Frumuy ‘menf ueg
Joe)
08T 9EBT QEBY Sz81 02817 2181 [+19.1 <At 0081 9681 o8l [0 -]
|
n
° g
ok g = [SS [ [udy — sasojo( ‘Feamry ‘weng meg
™oy
000z S8ET 0881 caaT opat 9LBT 0481 -1} £ 18 G561 0g81 SHAT [1.4-10
)
\7 . _ \_/frr &
Z_ N ZAN — AWaN A e
— ~J 1._‘ P ~ .
1834  ~ J§§ | dy — sauojog] ‘TRUMSY ‘wany uvg
Jwey
1121 geert oeal [ 14 (114 o161 {11411 G081 21,09 9081 caat SEaT [ 14
®
1”1
]
N

1ok § — 1SS [ [dY — $u0joQ ‘SVAMry ‘weng Ueg

97



‘UISE( JOALI SpURIL) OTY 10J sIeak § pue “p ‘7 ‘1 J0J (YoIeA - 19qQOI0()) UOSEas Jum [SS ‘JZ1 omB1g

o002 G841 0881 cRaT 0861 QLT E.u” 9861 0981 9961 ogar okl ora1
D A .
— AR AR AN A LI ol
N[ N A4 AN N NN
N Ed . N
A 7 — IS8 1 nxdy — spuess) oy
ey
[+1 410 9EBT [151 4 g281 G261 s181 [+11.14 so81 o8t 9081 0881 SRt [11::]
=8
FA 7 — 188 | pady — opumip ong
ek
0002 S8461 oasi $R6T -1} 981 o8l SO8T 0881 5561 0361 akal L1141
i YA ¢
ANERA W\ NZANE VAR 7 = AN YZa VA -
~ A\ N/ N N NVANY N N/ .
v v v .
Teaf 1 - 158 [ pady —opowip oy
amay
orsl seal 151 qz61 az81 sIa1 o181 goot ooat cag1 0881 saa1 [1]::1]
=

1ok 1 - 1SS | pady — spuman ory

98



“UISEq JIOALI SPURIL) 0N JOJ PANULIUO))

JZ1 2mSy

Lol 8
ooz 4081 0481 08T [+ 14 L8t 174:]] 9861 cast [1 osel 1.1 ora1
)
N
- 3
- L N A>T . oy
/_.\1
L)
L g = [S5 1 dy ~ apueag onf
Jeay
orer [+1:1] oeet c2at 0281 sisl orat S061 Q081 [+:4:1 [iL]:43 ;)14 08T
- &
-8
»
Tk g — IS8 | udy —~ spuerg ony
- h
onog gesa1 oaat 9801 oeat QLel 0L81T 9ga1 [+]:1.13 gce1 0S8l g¥al avst
N ®
~ TN Y L\ " Ny — N o
N AN NAY -
N .
Jeak ¢ ~ 1SS [ [udy ~ aptrag oy
ELUY
orel scat ocei (4. 14 a28t L1114 [114.13 o081 11,38 q881 0881 £801 [+1:1: 14
1
N
=8
=

Rk p = 135 [ [y — spavan oy

99



"MISBQ JOAUL S)3E[d YHON JOJ SIBOA g pue “p ‘7 ‘1 10§ (YoIB] - 19q0I0()) UOSESS JOJUIM [SS

871 a3y

ey
0002 9sal 0gat So61 aesl SLET 0LBT goal o881 G581 0%at <ral oral
|
pa N L ®
AR 7 N |/ N Y~ ~__ /
s AN =
n
A 7185 [ Py —~ omeid quoN
ey
arsl Seal oe81 9281 ozer b:151 [111.1 5081 {1,014 9881 0881 casl 088l
&
4
N
ok 7~ 188 T judy — avid YN
1w
4002 Ss01 (1118 9801 [+1:1.39 o581 0481 9981 1114 (.19 0981 oral orot
]
A N iy "
2 D . NPN EA N B AN BN N TN — ot
_\ ~ AVAAVA WA VI N/ /\1/
14 { =188 1 fady -~ oneld quoN
tuej,
ardl 9681 neat oz8T ozert qisl [114.11 go8t 0081 o861 [+ 1 segr oaat
&
= §

ok 1 = IS8 | ady — amElg yuoN

100



“UISBq JSALI 2B YUON] JOJ panuiiuo)) ‘371 2mBig

vay

0002 ELL (a8t SEET 0887 SLOT 081 061 Heat Laild agcet Sl arat

2-

g \\
F.LI..._\ o
el g ~ IS8 1 [udy — aneld quoN
aee)
(1411 =~ ocal o281 0261 111 otat SO8T aost [-L5 o9t [:1:14 ogat
o
o #
n
ok g - 188 | [y — amed ywop
Twag
0002 Q861 o8at [+:1.04 gasl 9281 [+11. 19 9681 008t gaat 0s61 1014 [114.29
|
]
AN
— 7 AN AN — oy
4 R A v T =
s ol =
//_ \_ll_.\ .
ok ¢ — 188 1 |udy — anstg yuoN
Jway
i1, GEBL oeat 9261 028t [+ otsl G081 ooat 98491 08gt [+1:1: 3¢ o881
b
o8
B |
n

A ¢ ~ 158 [ [udy — oneid o

101



"uIStq JOAL )IB[d INOS J0J SIRAK g PUe ‘p °7 | JOJ (YOIRJ - 19G0ID()) UOSEIS JUIM [SS ‘YT T unBig

Jea)

102

aoo2 Gaat cear o861 114 GLBT oLel Se81 41218 <881 o981 eFdl
- A1 /N N N
. N N VA — N, N\ A
< — NV T~ AN \ Z
i NS
ok 7 — 188 [ udy ~oued ypmog
Tea)
arat k1118 oesl 9281 ozan Q1871 0181 <oar 0081 S88T 0881 SesT
¥eak 7~ ISS | Iy — onmd yinog
ey
oo0z k- 18 osat ogel 0BaT SL81 0Las 98671 0981 o561 081 S¥61
A
A AR /1 N
NS U PN AY FA . 2N TSN N
NSOV OV U] N N W4 7 N
v 7 —
34 1 = [§5 1 udy - oreyd tnog
o),
oral Scol [1>0:] 8 9261 o281 11 1% (.13 SO081 0081 Saa1 ose1 L::--11

ook | - 188 [ 1dy — ampd yinog



"UISBq J9AL 9YB}J (INOS JOJ PONUIIuUO)

Yz1 iy

aoap
oonz2 OL8T gest [0:.13 9581 0581 2414
N p—
ran /< NN
=
L]
1e3k g — IS8 1 [udy - aneld gmos
foa),
orat 1861 GOBT ooat gsal os8er SEET
o34 g — S8 [ 1udy - sumyd tinog
ooy,
0oco2 [X:13 081 0881 o961 0981 S¥Y81
i P \N
X VAR <7 N N,
wak p—IS§ [ [1dy -~ ouelg yInog
Jue)
orel o181 S08T 0081 - 1 oaat 9001

Teh ¢ = [SS | (udy — apmyd ymes

103




-urseq 10AU uosdwoy ] Sig Joj s1eak g pue “p ‘7 ‘[ 10§ (YOIl - 19Q010()) UOSEIS IUIM [SS

‘171 a8y

ey
ono2 Q081 [+[:1.19 96881 oeet L8t QL81 Seel Qsa1 G981 0581 ovar o¥aT
/ AR ]
11 el NI N .
i VAR A SN ANYaN L] Joy
Y = ~ N\~ 7 a
v AN ZANN it .
ok T - I8§ 1 [dy = ary vosdwony S1g
vey
ofel 9801 otat g8t 0281 g1a1 14 14 S081 008t 487 0861 988l 021
™~ o8
1A 7~ I8 i |udy - 2any vosdwoy 1, fig
ey
oooz 988t 0881 - 14 [+:1:0 aLsl 0481 coat 0081 L2 1 0G81 aral aral
P N A . A &
/ A DN /N A FAAN A N
/ Y VI VM NN VL N T I~/ \ I, A . ISNAN TNy
! M L N/ \ A4 N _/ /
L4 ‘\ i N
834 [~ [5S  [dy — 2any wsdwoy], Sig
ey
orel Qeat [+ .} 9281 0Z8Y [0 orst S081 DOBT Q601 oéal SEar [1:1-1 4
e o B

103k | = IS8 T fudy ~ 1oang uosdwon [ g

N4



‘wseq 194au uosdwoy | Sig Joj panurjuo)) ‘1] 2mBr]

Ivoy

Q002 9841 0ast [ 14 [1:1.19 a6 0L61 9861 oga1 1214 o981 ohel 13414
<= b
N S ot
e /||\ / a
l./_.\.....r._\\.f._ / .
ok g — 188 | fsdy — saapy vosdmoy ) Sig
Ll
ot 9681 oest 9281 [1:1.14 q1a1 0181 Saal 0081 9801 0681 opa! oBet
)
Ly
(-] ﬂ”l
&8 g
~
ook § — 185 1 [dy ~ 2an] woedmoy ] Sig
ELCT
Rl c851 osal Soar oBar 9LB1 [:72.1] 981 [1:1:11 S581 [1-:14 gl orat
e 1
Y et N \_/ B "
~__ 7 I NI 2 = Y = ~ -
//\ S N \ a
- I _ 1
J_\ n
Teak ¢ — 18§ | [V ~ soany wosdwoy |, Sig
LL N
oFs1 4114 (13 [:riq) aeel o187 alal soal o008t 9661 1,214 geat 08et
&
o

1o p = [SS [ 1Ly ~ soan vosdmoq | Ty



‘uISBq J9ALI 2IpNoJ v 9Yse.) I0J s1eak § pue ‘p ‘7 ‘1 J0J (Yorep - 19q0)2()) UOSEOS JNUIM ISS

‘fe1 a3y

Jwog
00z 9861 o661 [:1.14 a8t gL81 o8t Geel 08T [-+-14 0581 a¥8l o8l
P - Z\ — i
A S 7 S - AN, AN N .
iy 24N V4 AN ~ N A -
- T - i}
Teok 7 — 188 | judy — aupnog v apuny
g
orat SEST 081 sZel o281 918l oran 08T (11114 80T oa8y [::0: 14 [o1:):1]
/.\ Om w0
[ ]
Teak 7188 1 [udy — apnod ¥ Hpey
dun)
oaoe ce81 o088t =18 114 881 oLar G081 0981 GC8T osat [0 ] [30:1]
A |
N A /N FIAN A NN
AN N NAYN FAR [\ — VAN Z VAN T A —INA o
i WALV W W Sy A N_A VI N / N N =
Taf | — 188 1 [udy —~ oupnog ¥ oy
Tue)
1141 seal 0eat SZ6T 0287 [+11.14 o018t G061 0061 caet 0881 oSeal o
A o
Wi / oq

T3k | = [8§ | udy - aspniog ¥ Ape)



o002 o881

“WISeq I2AL 2IpNog ] Syode)) JoJ panuiuo)) ‘fz1 a1y

Jou
0881 a8l oget 9461 0281 G081 0pa1 Susl 056t SHal oFa1

AT TN
ve

N e

ok g - 155 1 dy — aspnog #] 2pe

e
orsl QEET OE6T 9281 0281 GIST 0181 soat CO8T 8681 a681 Se8T oaar
Teak 3 — 188 [ [dy — 95pnod v] xR
JRay
ooo2 G881 oeet 9681 0081 SL81 0LBT [ 18 et SEar 0gat kT or81
el - . T TN
/ TN
N, Y \ ~ \ ud
Al — R | e
To34 p = ISS [ [y — 2piod v Dy
avay
orer SE61 ocar Szal 1.4 |187 o181 S061 0081 <881 0887 S881 o113
~

2ok p - 155 T Pady — omprog w1 syown

107




‘UISeQ 1AL SESUENIY 1OJ 189K § pue “f 7 °] 10 (YOIR - 19q010()) UOSEaSs 1M [SS "Ag 2andr

0002 9881 o088t SE61 0881 sLat “M“” [+ 14 0881 15+ osat aret [175:18
Y 7K Y 7N*
N\ / \ P e N N\ aN el 0. L A\ /. \ = B
N1/ —1 N M~ N/ \ -
Ll .
maf 7~ [5§ | udy -~ sesTmiry
L1119 4e8t oesl g261 (1118 g161 ““ q0a1 oget Saa1 [11:3-11 $681T [11:1: 1
N &
>, o8
oA T 138 T [udy — sesimyry
0002 sa8i cest o8er oBat 981 _.“-__.“.“ cpat ope1 4981 0867 SraL orar
N 7l N Y A 7 5 :
ANz AN DA W I AN — I AN AN SN
N v - NN \ N/ NS N/ Nl =
v v v N/ .
ook [ — 155 | [y - sesmyry
0¥81 SEBT (=19 g2el ozert g8t ...““” 081 ooat geet oa91 9BRT 0aat

oA |~ 138 T [udy ~ sesueyny

188



“UISBq JSALI SESURNIY JOJ panuiuo))

R AR

Je0)
0002 4681 oas1 <881 08T SLET 0484 coal 2961 [-:[:19 0561 (=1 11 0¥al
I - n_,_
AT I ﬁAJ
.\/I). \ _—— \/ \nl/ om
_ g ~ 5]
nN
A g - [85 | Ly — sesmnyy
ELLTR
oot SE61 ceat frild 0261 8 arar =i 0081 <881 agr 9081 08e1
)
=8
n
Toak g — 155 | [udy — sy
Jeag
ooz S881 ot ceal oBar qL81 GLET S581 oset 8581 0so1 gr8l oral
1
~N R FANSN N
P \ /-l.lllr \ / \ /? \\ @ m
W
Nz N
ek p - 198 1 judy ~ serrepy
awag
[+1,.1 Seal oeat G261 0281 SI8I Q181 <ot 0081 ss01 )8 seer 0881
&
N -
o9
N

Tw2h p — 18§ 1 Tudy — sesunpy

109



"0pRIO[0)) ||9qARJA] TESU 1AL vdwre § 10J MOpJUreaI)s paAIIsqQ) ‘eg| 2Indiy

408,
000T S661 0661 5861 0R61 G164 0461 5961 0981 GS61 0561 m...n. ovmw
2 > g - 5 —r— ——
| | tn
L 1=
R
-]
] °
%o o L] T o o
- ofl® o o [-] o
o ° ° @ o ° Oo
[ = -4 H 4 S 2 |Iddh - ot e - 44 - ~| - A-{- — = oln.o..o.. E
o o L b ofvw el, o g kol
A . | | | 1 I
— = a
— o
° | |
[
- 4%
%
)
'l 1 1 i 'l A " 1 " " 1 " ] " 1 " L i i A i 1 m
[=]
o ‘Neqiey JoeN Jaa)y bdwoy el
00
o8l SE61 0E6d SZ61 0Z61 Sisl 0i6}) <061 0061 G681 06g1L Sogi oanm.
L] ¥ T T T M v T T ¥ v L]
%4
4%
%
ello 5 ° # -
|° -1 ﬂ.l
L. | =it L 8 — |- iy = = e m e e e e e e em e e o — en
T4 S07 9T+551T = 16huby GheR
[}
o ° — -
-1 [ A e
I oo e 8 1%
I; %
L]
- 1%
L | | . upsls Buwuny Ly © CX
MO YO8N S (O NUUY—
MO[JLICAALS Auiuop
[t
I} L L L Il L L 'l I L 1, “—-
o
'

*03 ‘HPQADY 400N a8y DdwD,

199y 0oy

198y asy

110



‘OPRIO[0)) ‘IO JedU JIAL NIYA JOJ MO[JUIean)s paaIssqQ  "qg| 1ndiy )

09,
0007 G661 0661 G861 0861 SL6) 0461 5961 0961 1) 0561 S¥61 o,vmw
+ [l 1 T T o1 3 g N
[
- 12
2%
o
oo ° L] o o I-_ | — >
L o|® o ° ..l_ ° l_ elo o W
° -
I : L] 1 e i o °|0I|I|...Lﬂlnoo!no||c.
o A ° ° - L=
2] | e o)® of © u
u || o
| 1%
- ° - CH
° -
o L
o
- — 1%
%
Vi 1 i n i i i " 1 " " 1 i i L i 1 L " '} " n 1
‘00 IR JDBN JoAY OYRLM
Joay,
orélL SE61 (=1 STl 0Z61L SlE1 olsl S061 0061 691 0681 cael 06881
¥ A T T T Lo b T L v o
N
42
%
L - J
- ° _— — »
L X
o |o o0 | | 412
. 1 L [ O | I R O | | |LI Sty I |00 .o} B i i I e me e e %
L L1 L offef™ [} o bllo o T T T T3 w0V g0+F9T = iGhully Doa
L) [ -
%l o e ® oo b
5 @1o ° L L e m
— %
— |_ upaw Bulwuny JA y ©
MO JIDEAS [DNULY—— ®
- molwoang Auuoy 42
%
L 'l 'l L 1 L 1 'l 1 1 L

0D URION JOSN JoMY SHUM

198) oy

199} @40y

111



"OpRIO[0)) ‘COUrE)) JEaU JOALI OPRIOJO)) JOF MO[JUrENIs PaAlasqQ

S661

J09)

0861

"0g] 2ungig

G¥EL

oF6L

oF6iL
(=]

| |
%
o o
A dlel N
] o

-~

L -1
- | =
o L] - u L]

-3

- [

R Jjx
=)
L. . X i FEN L i " 1 1 1 i X LJ

‘02 "ORWDY JDON JOAY OPOIO|0D
FLTTN
SC6) 06l b4 0z61 Si61 oiL6L 061 Q061 c6el 068t caal ooor
T ¥ L} T ¥ M T M T L) v T T ¥ T L] M T A T

(53

4%

)

llllllllllllllllllllllllllllllllllllllllllllll T4 907 90+56872 = 16nudy Qi
L]

— »

: 1%
o

'

uoauws bumuny ML p O
MOIALTSNG (DNULY

R HO[JWBBNS AluuEy g
M i 1 i I 1 i i L i A 09

00 "0BIDD JOBN IBAN OPDIS|O])

199) a0y

12

180) 212y



‘OpEIOIO)) “UOTIOUN{ PURIL) JE3U JIALI UOSIUUNL) JOJ MO[JUIRANS PAAIISQQ)

"Pe1 21y

orél

ADSA
000z G661 0661 5861 0861 SL61 0481 5961 0961 5561 0561 Sr6) 0r6lL
imi T __4«44gg444q4 I
_ il I
- — ° — i B
A oo L o oo 6 o
o 9o o

ol *1°le e ° “I.|e ° ° 5
g T - TFle 11153 R s R 5 s e E-¥
1 I o ol 23
LJ r W

° |

— - o 1

: 1%

o 19 (L %

-]

-~

f — ix

%

1 i Y A A Fl " 1 L " i L i 'l 'l
60 'UONOUNP PUBE) JDEN JeAlY UOBIUUNG
FL1YY

Se61 0061 L2418 0Z61 ci8s ol6l So61 0061 SERL 0681 se81 oedl

T T T T 7 T T T =]

1%

X Il L 5 L i

T T 60+526°T = (6huGy Tooig

vosw buwuns Ky ©

MOJRUBSNS |DNULY
MOYLUDBIS Ay ucy ™

‘00 'VOHOUND PUDI JDRN JOAY UOGUUNY

1,

Pleitrd
100y 2y

S01E

GOLxr

113



“OpeIO[0)) ‘oBuRm(] 18 I9AU S210[0(] PUE SEWIIY ‘Uen[ UeS 10§ MO[JUWIEdIIS POAIaSq) ‘agT amSg

08

000Z S661 0661 SeEL 0861 SL6 061 G961 0961 G561 0S61 140 O*GM.

e ° ° o0 B £

L || ° S ole [ o 1=
o e ol o |of® °lo L) o — |- °[%5
o] oll. ol o] & ] L elo o 1 lellol® ]
|||||| T 1 s e e | = il e |° - i o tions - | o = - -1 T = q — B B or = T |° b -
o ° ofl°|lo] - oot L1 °| |, °][° 2

L] ° L ofL - - - L] o
- oo L L L] —
! {3
'l L 'l 1 1 1 1 i 3 i . i il
-0y *obuoang Jy Jeay oWy
Joay
[+} £ SE6L (618 SZ61L fara:18 [E:18 oL G061 CO61 S681 0681 -1} 088}
T 7T T — T <2 - <‘ - — Yy T — o
. °

el 5L i i Ik
o L — — nw.m
L Jo)ens e | o 4 - — & & L= L -y - - - - - - - - - - - - - . . A L]
T FOF cT+681D = 16RUTY ui T
B | 0 3

L] - [ ||
- Lllo|le] o © °
-2 o e
¥ L — uwosw Buwuny 4 p 9 4 |0..u
MO[FLLDBIIG [DNULY™——
AOJLIDBNG ALIVON
L L i 1 1 L 'l [l L 1 1

0 ‘obuning Iy JeAjy BDW|UY

114



"OpeIO|0)) ‘GUON J3(] TBU 1AL SPURIL) ORY 10J MO[JUWILAIIS PAAIIS(() JE1 2andyg

o
—— ] i I_ o I

L B oo o of 00, i 1g.

AN Jot Ul Ll oLo slofe] oo . o| ¥

D I & 2 AEI N T o M O N 3 R S 1 AR
SR | B U U] WL

°j L - B o 1EE

T 444AA " My e

23
of ® o L - i
- i 3
[
o 8 g
- = -1 1 Il°| e S o -l — n = I~ o = m TNt 1T~ — === = = = — — — — m o e ey o m
L | . T4 Tio¥ G0+ 30T & (Ghully Toep
o ° o
° L) @ — o™ ° ° -]
- ° ° ° o ol
L o
L ) — ||
° -
uoaw Buwuns £ p © 43
| | MO JUIDBIS [DRULY— @

MOJWIDINS Ayjuon

‘D "OLON |90 JoBN PPUCS O

115



‘OpRIOI0)) “F1BTYLION Jeau JIAL aYe]d YUON JOJ MOJUIRINS PaAlasqQ

B¢l a3y

000Z 661 [+/-1.18 G861 0861 Si6L M.“»— ) mm@_ ‘omm_. mom“ 0s61 ] mfm_ o*o._w

(P 512
L coo o ooo || o o Wk L o ..oo oo.m.r

° . ] ° °

[ | | [ A, el FPIFIFF < —F 1 Fot ot |9|I?IN|tTlllb:bo..e IIIIIIIII
i - (HE Y et ) ’ m
o - [ | — %

- o L -
i g i IF:
- S
©) ‘9I1pByMION 10aN MY )OI YLON
or8l o461 0L6L 7418 0Zét m_..a— — “H ] n_o.o— ] oo.m— ] mmd— oa_o— i mn“m_ . oon.—u
ﬁé.j:::: LITEL

1 ou.., ||||||| |o -rrer - -~ T TTT T T T T T T T TS T TV GO+ERLT T ohudy 9:4 m
[ ) oll® o” ol__ ..M.vw
- } B uosw Buwuns K p O i m
moywnaNg jenuuy——— | &

Mopjwoans Ayuop——

- 1 " T L

03 ‘$166YLION JoRN JeAl INO0Id YHON

116



“UOAUED 31} JO YINOWI 3Y) J& JOALL AIpNOg B yoe)) I0] MO[JUIeaN)s poAIsq)  yg[ amSig

08y,
2007 5661 0661 Sa6) 0964 Gi61 0461 5961 0961 G564 0s61 S¥EL o‘vm.w
° L) o °le [
° L o|o 4%
L o el DL ° ~ ° olo , o ° 3,
- = @ o LA o IoMNM| oy o | Lelelo |oon|e!
- - s ol ° o R o ©
. - !
L e PLJ° 1K g
mi‘
s 1%
D
1 i 1 L 2 i i 1 1 L 1 1 i i - L 1 1
00 'CUMOD 14 IN "UD JO OW ¥ H SJpNog D) eyao)
ey
OF6L L6 0g6l SZTEL 0Z61 S8y oL6i G061 0061 S68l o681 SHBl OGQW
¥
- ° I._ — | W
. B . - 10 -1 = - - 1- 5 L o 4 4l - . L
by [ o |, ° s T4 FF ST+ = 16huly Tdaf
- o A o lo —
— o o o o 8 m
L L] o L .®
N o ° | | itz
[ | | | 58
-
-]
- x
wopw Buwuns MLy O 13
MO|JWRaNG |DRULY— «
MOLUDBILS Aoy
1 L 1 1 Il 1 i 1 L i 1

"0 "SUIIOZ 14 4N 'UD JO ON ¥V ¥ S4pnog D7 syoDD

117



UOAUR) 23 Jo ynow ) je JoALL =Omans_..—.. m_m JOJ MO[jureans PRAIRSq() €1 o.-:M_ k|
109
000Z 5661 0861 c861 0861 SL61 068 Co61 0961 §561 0561 Sr6l o.am_
g g
- o] o aolle ] g
o °5 | ° oooooo °0ls|® 2o . b
L] o L

||||| i .IIIIoo = |-"=e L PR g o 2 e AT o — _ i ...._ i ||L
L o] 1=
p L1 ° ° -l ° . o *

of LI
= o, o L -
. “_ ¥ M
| = £
R | w
Il 1 L A1 L 1 1 i 1 1 L AI
60 '94DA] IN ‘uokuDd )0 wynoN Ty Y uosdwoy) Gy
AL
or6l o061 0£61 SZ6) 0Z6L {11} 0161 5061 0061 SE81 0681t [T ooa.w
— : .<_ . v— — —T — ——r — — — —

<
J o

uosw Buwwny 1K y ©

T4 0T p0+5T ¢ B = 10Ty SEJ

MO[JLUDENG |ONUUY—

mojwosns Ayjvon”

‘03 '9%0N] JN 'uodus) JO now Jy o uosdwoyy Big

501
100} 842y

e

0Lx2

199) ary

118



"OpRIOY;) ‘UBUISIAY) MO[2q JOALI S)JR[J YINOS JOF MO[JUIBINIS PIAISSqQ)

fg[ oSy

000z 5661 0661 0661 S¥61 Q_.@Mu

-
o —
B 1o
C

-] o
[ - L = IOIOIGID. = -
- o
o ]
-} ele L
]
L 42
L I; 3,
- || o
L 1%
%
i L i " " " A 1 " L A 1 1 re " i 'l " i L 1 i
'] "D UDWISSRY]) MOjeE JOAY PNOId YIneS
Pt T

0Z61 G161 0161 06t ons1 S681 Q681 saalL 0881
———— e — —T — — O
1s
o

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII T4 Fa27 GO+ 9BZT = 10Uy Ubs}
)
L {12
%
o
I ucaw buuny 14 ¢ O 45
AO|JWDBNT |PNUUY— i

MO DS Kluop
'l 1 1 i L 'l 1 1 i 1 1

‘0 ‘B0 UDWISISYD MOIRE JoaRy 91ID|d NOS

99y ooy

189 2.0y

119



"OpeIO[O)) ‘0[qang Te3u JIAU SESURYIY JOJ MOJJUIean)s paalasqQ

Joep,

GO0T 5661 0661 SBEI 086} SLE) 0L61 S961 0961
L]

5564

NET 2mBLy

0561 G¥61 vl

[}

5]
o Ix
%
-
" =
%
-]
L o]
%
-]
L 4X
- %
L I_ ] Ol
Il L 1 i " " " 1 " . " 1 1 1 A L i 1 1
‘07 ‘0jqeng JDON J8Al SOBUDWY
JDRY
o¥6l GE6l 137 SZ6L 0Z6L S8l 0161 5081 0061 S681 0681 Se81 oeel
E : : — < 7 I ———— — O
N
4%
%
-
- 13
[
o L]
- Lol A | I L R, = olo - -
of lI°]e e T4 TOF GTHIILT & 16PuTy TBaR
L] ele ° ° = |° h m
i el .
— o
- - =
B
- ucsw Buuns 14y @ -
MO|JWDANSG [DhUuy %>
MOJWIDAING AlUIUOp
1 1 1 'l 'l 4. 1 1 i 1 1

‘0 '0|qENg JDBN JSAY EDEUDNIY

199) ouoy

100y 2u0v

120

1



"OpRIO[0)) ‘0]GoNg SAOE JOAL SESURIY JOJ MOJFUIBaI]S PAAISSQQ

‘7€1 gy

Jioe),
0007 SE61 11} 586l 0861 5461 0L6L 5961 0961 G661 0561 S¥61 O*o.—u
L T ) T ¥ L) T
»
L 4%
%
-~
L 15
L] &bw
| {23
i
I ° 12
— %
- 1a
1 1 1 L i " " 'l 'l 1 1 1 'l A
07y "OjGANgd SAOQY JOAN SDRUDNIY
o8y,
orsl SE61 0csL <Z61 0Z61 Sisl 0161 G061 [++]-1} S681 0681 S8 coow
g T T A | T — T Tt — T T T
N
L {12
)
=
- ES
sy
|||||||||||||||||||||||||||||||||||||||||||||||||||| T4 507 GO+HET = 1ShuTy DooE 2
g2
. {4x 2
os
]
L 42
3
uozw bumuns 14y ©
MO RUBB NG DNy
MO|JUIDANG AYIUCH -
i 1%
1 L 'l L 'l i L i i 1 L

"0 'O|geNg #AOQY JOAMN GDFUDHIY

121



	99-1A_part1
	99-1A_part2

