








Figure 3.1. Effect of different threshold levels on a scatter plot of vertical
wind fluctuations (W', m s') versus water vapor concentration fluctuations (q’, m
s g kg™). Thresholds are defined as fractions of the standard deviation (rms) of

the flux. The rms value is calculated including all datapoints of the given run.
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Figure 3.2. Water vapor flux along a run segment over the wetland, showing
the threshold of +0.2 rms (solid lines) and 1 rms (dashed lines). Datapoints within

the * line for a given threshold level are eliminated.
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Figure 3.3. A moisture plume with weak tails. The solid lines represent the
size of the structure after the application of thresholds equivalent to 0.2 rms and

1 rms.
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Figure 3.4. A moisture plume with many small flux values. Solid lines
represent plume diameter after application of the thresholds of 0.0, 0.2 rms, and

1 rms.
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in Chapter 2, the threshold is not applied to gaps of less than 8 datapoints
between two sequences of at least 8 datapoints in the same quadrant. This means
that some weak signals are retained inside dominant structures, but it assures that
local fluctuations that naturally occur within a dominant plume will not break up the
structure. On the other hand, the external definition of a dominant structure, which
is often ill defined through weak tails in the original data set, becomes much

clearer.

3.2.3. Distribution of plume diameter and spacing

The diameter of each plume (L) is defined in terms of the length of the one-

dimensional aircraft transect in its arbitrary cut through the structure, and the

spacing between plumes (S) as the distance between two consecutive turbulent
structures of the excess-up quadrant along the flight line. S will, therefére, include
all the datapoints from the other three quadrants between two consecutive plumes,
as well as the datapoints from the excess-up quadrant that fall below the threshold
level. It must be stressed that these values represent statistical averages, since
there is no guarantee that the aircraft is sampling the most active sections of the
plumes.

Plume diameters and spacings for several combined flights for each height
over the three ecosystems (see Table 3.1) were fitted to iognormal distributions.

The selection of this distribution was originally motivated by its successful
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application in many areas of environmental and atmospheric sciences. It has been
used, for example, in early studies in hydrology, to model daily stream flow, flood
peak discharges, annual floods, and rainfall (see Benjamin and Cornell 1971).
Kolmogorov (1962) proposed a lognormal distribution for the dissipation of
turbulent kinetic energy in the atmosphere. Gurvich and Yaglon (1967) included
the lognormal distribution for any non-negative quantity governed by the fine
structure of turbulence. Khalsa and Businger (1977) and Khalsa (1978, 1980)
observed that the mean dissipation rate of turbulence is bimodal and lognormally
distributed, with distinct distribution for the plume and nonplume states. Rao et al.
(1971) found that the intervals between ‘bursts’ sampled by a hot wire
anemometer ina wind 'gun_qel experiment are distributed according to the lognormal
law, while Shaw and Businger (1985) show the lognormality for both ‘bursts’ and
interval between ‘bursts’ in the atmospheric boundary layer. The lognormal
distribution has the advantage that the log transformation reduces the positive
skewness of the data (Chow et al. 1989). A detailed description of the distribution

is given in Aitchison and Brown (1957).
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3.3. RESULTS AND DISCUSSION

3.3.1. Distributions of plume diameter and spacing - The summary statistics

of the distributions of plume diameter and spacing for the original data and the two
different threshold procedures are presented in the appendix. Figures 3.5 to 3.7
show the distributions of plume diameter and spacing at different heights over the
wetland, FIFE grassland, and San Joaquin Valley agricultural land, after application
of a threshold that eliminated individual structures contributing less than 0.2% of
the total flux along each run. The distributions of plume diameter and spacing are

bimodal lognormal, with distinct distributions for plume size and spacing. Khalsa

- (1980) also found P_i_nlo_ga_l Iogpgrmalﬁdistributions for the dissipation rate of kinetic

energy in ihe atmosphere. D.istributions are truncated at 30 m, since this |s the
minimum plume size considered. All fits were successful in explaining over 95%
of the variance in the data. The null hypothesis that the lognormal distribution fits
the data could not be rejected at 95% confidence level for all cases according to
the chi-square test. The fit was better near the surface, where a larger number of
structures are observed. Structure diameter generally showed a better fit than
spacing; the poorest fit was obtained for the larger structures due to their sporadic

occurrence within each run.

3.3.2. Mean plume diameter versus height - The mean diameter for thermal
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Figure 3.5. Lognormal distributions of diameter and spacing of thermal and
moisture plumes at different heights above wetland. Structures that contributed
less than 0.2% to the total flux within a given.run are not included. The relative
frequency functions (F(x)) are plotted as symbols and the incremental probability

functions (p(x)) are plotted as solid lines.
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Figure 3.6. Lognormal distributions of diameter and spacing of thermal and
moisture plumes at different heights above grassland (FIFE). Structures that
contributed less than 0.2% to the total flux within a given run are not included. The
relative frequency functions (F(x)) are plotted as symbols and the incremental

probability functions (p(x)) are plotted as solid lines.
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Figure 3.7. Lognormal distributions of diameter and spacing of thermal and
moisture plumes at different heights above irrigated and non-irrigated agricultural
land. Structures that contributed less than 0.2% to the total flux within a given run
are not included. The relative frequency functions (F(x)) are plotted as symbols

and the incremental probability functions (p(x)) are plotted as solid lines.
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Figure 3.8. Mean diameter of thermal and moisture plumes at different

heights above wetland.
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Figure 3.9. Mean diameter of thermal-and moisture plumes above grassland

(FIFE).
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and moisture plumes as a function of height for the wetland and FIFE grasslands
is plotted in Figures 3.8 and 3.9, respectively. It can be observed that plumes
initially become larger with increasing altitude. As the structures start to break up
into smaller ones or dissipate, the average Size tends to decrease. This is in
agreement with observations made with Lidar (Eloranta and Forrest, 1992). For
both wetland and grassland, the average size of the thermal plumes exceeded that
of moisture plumes. Comparing the two ecosystems, we observe that both thermal
and moisture plumes are within the same size range. The average diameter
ranged from 80m to 400m for the thermal plumes and 60 to 300m for the moisture
plumes. The evolution of mean plume diameter with height was approximated by
gfqlxnomial of_ secpnﬁdidegree. The choices of threshold and threshold level
direcﬂy aﬁécted the average size of the turbulent structures. The threshold that
eliminated structures contributing less than 0.2% to the flux resulted in higher
average diameter, since a larger number of small structures were eliminated. On
the other hand, thresholds represented by fractions of the standard deviation of the
flux lead to smaller diameters compared to the original data.

3.3.3. Stability versus plume size - The role of stability conditions is
examined in Figure 3.10, where values of mean moisture plume diameter over the
wetland and San Joaquin Valley are plotted against the negative Obukhov length

(-L). The values of plume diameter were obtained without application of threshold

(th=0.0) and only runs within the surface layer are included. The data from the

119



Figure 3.10. Plume diameter as a function of the negative of the Obukhov

length (-L) for wetland and irrigated agricultural land.
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wetland shows a wider range of stability. On both cases it is possible to see the
increase of plume diameter for higher values of -L. The results from the wetland
are very similar to those presented by Khalsa (1980), who observed increases in
plume diameter within the surface layer for values of -L up to about 80, with no

response detected beyond this value.

3.3.4. Line Density of Plumes - The mean number of plumes per sampling

length iscalculated as the number of plumes found in all the runs combined for a
given height, divided by the total run length (km). The results for wetland and FIFE
grasslands (Figures 3.11 and 3.12, respectively) show that the number of plumes
7 dggi(e_aseq as a power rfunctiiqp Ef, hreight. Previous results (e.g. Grant 1965,
Lenschow—and Stephens 19?8) have also shown a decrease in the number of
plumes with increasing height, while the average size of the remaining plumes
tended to increase. For the Wetland the number of plumes decreased by about
50% between 40m and 150m. The significant decrease of plume number with
increasing altitude near the surface is evidence for a great level of reorganization.
This is the reason why sampling at higher altitudes will not likely be successful in
reflecting the ‘surface signature’ in terms of flux, since a single plume may contain
information from several plumes originating from different sources at the surface.
These findings certainly help to explain some of the poor correlations obtained in

Chapter 1, where measurements were taken at 150m. When compared at the
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_ Figure 3.11. Line density of thermal and moisture plumes as a function of

height above wetland.
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Figure 3.12. Line density of thermal and moisture plumes as a function of

height above grassland.
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same height (100m and above), both ecosystems show very similar values.
Considering that the surface conditions in terms of moisture availability and
vegetation are completely different, it seems that boundary layer dynamics is
playing a major role in the reorganization of these turbulent structures.

3.3.5. Mean spacing versus height - The mean spacing of thermal and
moisture plumes for both wetland and FIFE grasslands generally increased with
altitude (Figures 3.13 and 3.14). Wetland data (Figure 3.13) show nonlinear
response near the surface. The same couid not be detected over the FIFE site,
probably because fewer measurements were taken near the surface. The spacing
of thermal plumes was more affected by the threshold of 1 rms, due to the large

“number of weak datgpqiqts within t‘heistructures at higher altitudes. The shape of
the curves bhanged with the choice of threshold for the same reason. Comparison
between the ecosystems show the same overall pattern, with the exception of the
spacing of moisture plumes after application of the 1 rms threshold. In this case,
the wetland data show closer plume spacing near the surface, but the opposite is
true at higher altitudes. Two factors seem to be responsible for such scenarios.
The higher moisture availability at the surface of the Wetland will provide more
moisture excess to the rising air, but less unstable conditions will constrain these
plumes to lower altitudes compared to FIFE.

3.3.6. Flux contribution versus height - The relative contributions to the total

flux from different classes of plume size are presented in Figures 3.15 and 3.16,
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for the wetland and FIFE grasslands, respectively. Near the surface (e.g. wetland
at 40m) there is a more significant contribution from smaller turbulent structures.
With increasing altitude the larger structures become more important. This has a
significant effect on the aircraft sampling criteria at different heights. Longer runs

would be required at higher altitudes in order to obtain convergent mean fluxes.
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Figure 3.13. Mean spacing of thermal and moisture plumes at different

heights above wetland.

126



(m)

spacing

—— th=0.0 ——  th=0.2% flux

—¥— the0.2rms 2 the1rms

2000
moisture plumes
1500
1000
500
o 1 1 1
o 200 400 600

height (m)

800

Spacing (m)

——

th=0.2%flux t theirms
—¥— th=0.2rms —— th=0.0
3000
thermal plumes

2600
2000}
1500
1000

500

° 1 i 1
0 200 400 600 800

Height (m)



Figure 3.14. Mean spacing of thermal and moisture plumes at different

heights above grassland.
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Figure 3.15. Flux contributions from different classes of diameter of thermal

and moisture plumes, at four heights above wetland.
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Figure 3.16. Flux contributions from different classes of diameter of thermal

and moisture plumes, at four heights above grassiand.
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3.4. SUMMARY AND CONCLUSIONS

Airborne observations of turbulent fields of velocity, temperature and
moisture above wetland, grassland, and irrigated agricultural land have been used
to identify coherent thermal and moisture plumes. Sensible heat and water vapor
fluxes are estimated through the eddy correlation technique, and the turbulent
structures are isolated into the four modes of transport (excess up/down, deficit
up/down). The excess-up mode is used to characterize the thermal and moisture
plumes, with the other three modes included in the spacing between plumes. Two
choices of thresholds are evaluated: (1) a fraction of the flux contribution from
ef,'lti,,'? jtrumureg, anq (2)7a fractionfof Ehe standard deviation of the flux prior to the
groubing of events into coherent turbulent structures.

These analyses represent a first attempt to statistically describe plume
distributions at different heights over varying surface conditions. The results
obtained under moderately unstable to stable conditions permit the following
general conclusions:

- Plume diameter and spacing from near the surface up to about half of the
top of the boundary layer was approximated by distinct lognormal distributions.

- The mean plume diameter and spacing increased with height. The line
density of plumes decreased as a power function of height. Flux contribution

shifted towards larger turbulent structures with increasing altitude. These findings
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suggest the need to define better criteria for aircraft sampling at different heights
and for studies relating flux signatures to the surface.

- Despite very different surface conditions, the results of these statistical
analyses are very similar over the different ecosystems, suggesting that boundary
layer dynamics is playing the major role in the reorganization of the turbulent

structures.
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General Conclusions

In the first Chapter of the thesis, the possibility of using single aircraft
overpasses to fit satellite-based models was explored. Data obtained over a mixed
of grassland and agricultural land showed a highly nonlinear seasonal relationship
between satellite-derived vegetation indices and aircraft-based CO, flux estimates.
A strong seasonal relationship between NDVI and sensible heat flux was also
detected. Overall the data showed appreciable scatter, which was partly attributed
to boundary-layer intermittency. Conditional sampling pursued in Chapter 2
revealed that a few extreme events were responsible for a significant fraction of

~ theflux. The detrending procedure affected the flux magnitude and the distribution
of plumes along a given run, with consequences for the detection of surface
‘signatures’. The analyses also showed that a much clearer signature of the
surface emerged when measurements were taken near the surface due to the
reorganization that takes place with increasing height. Chapter 3 provides a
statistical analysis of moisture and thermal plumes at different heights above
grassland, wetland, and partly irrigated agricultural land. The distribution of plumes
and spacing between plumes could be approximated by lognormal distributions.
It was found that stability plays a major role in plume size, with smaller plumes
generaily occurring under more unstable conditions. The average number of

plumes decreased with height, whereas the number of plumes per sampling length
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decreased as a power function of height. As the sampling altitude increased, larger
structures became responsible for a more significant fraction of the flux. This
shows again the intensive reorganization that takes place near the surface, with
weak plumes dissipating or being incorporated into larger ones. Measurements
taken at higher altitudes will contain information originated from different sources
at the surface, which are difficult to be assigned to a given satellite pixel. This
helps to explain some of the poor correlations obtained in Chapter 1 of this thesis.
Comparison of the three ecosystems showed very similar general characteristics,
suggesting that boundary layer dynamics is playing a major role in the

reorganization of the turbulent structures.
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Suggestions for future studies

The effect of the windspeed on the surface ‘signature’ of the plumes should
be evaluated. It is expected that as the windspeed increases, lateral mixing will
cause a decrease on the correspondence between detected plumes and surface
characteristics.

The correspondence between thermal and moisture plumes is another topic
that should be investigated. The hypothesis is that the thermal plumes work as a
driving force for the moisture plumes, since heating at the surface is the starting
mechanism for buoyant rising of air parcels. The geographic location and

persistence of the plumes can provide information about existence of preferable

surface cohditions generating such turbulent structures.

The level up to which a correspondence between surface inhomogeneities
and boundary layer structure can be seen could be studied as a function of the
dimension of such inhomogeneities and as a function of surface source strength.

The use of other techniques, such as wavelet transforms, could also provide
elements for comparison of different methods used to isolate turbulent structures,
particularly over conditions where there are non-linear trends of the property being
investigated. Fractal analysis might provide a further tool for the description of the
spatial relationships between the turbulent structures isolated in this study, and

contribute with an alternative description of their statistical properties.
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" Apﬁendix - Parameters of the lognormal distributions for FIFE, Northern
Wetlands, and San Joaquin Valley: mean, standard deviation (STD), variance
(VAR), skewness (SKEW), and kurtosis (KURT). Data are presented for different

heights and threshold levels.
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SITE: FIFE

HEIGHT: 100 m
THRESHOLD 0.0 0.2RMS 1.0RMS 0.2%FLUX
DIAMETER THERMAL PLUMES

MEAN 2.0083 1.9689 1.8643 2.1579
STD 0.3420 0.3123 10.2390 0.2826
VAR 0.1170 0.0975 0.0571 0.0798
SKEW 0.3072 0.2044 0.3152 0.1351
KURT -0.6128 -0.8046 -0.3049 -0.2039
DIAMETER MOISTURE PLUMES

MEAN 2.0563 1.9844 1.8507 2.1938
STD 0.3399 0.2777 0.2514 0.2765
VAR 0.1155 0.0770 0.0630 0.0764
SKEW 0.1489 0.1029 0.5321 -0.0305
KURT -0.8264 -0.7056 -0.2433 -0.4558
SPACING THERMAL PLUMES

MEAN 2.3088 2.4240 2.6415 2.3954
STD 0.4486 0.4831 0.5183 0.4870
VAR 0.2012 0.2333 0.2686 0.2372
SKEW 0.1328 -0.0829 -0.2727 -0.0098
KURT -0.8684 -0.9684 -0.9347 -1.0480
SPACING MOISTURE PLUMES

MEAN 2.2989 2.3769 2.6600 2.4708
STD 0.4542 0.4886 0.5003 0.4910
VAR 0.2063 0.2388 0.2503 0.2411
SKEW 0.3735 0.0106 -0.2456 0.0153
KURT -0.1001 -0.8212 -0.4057 -0.3820
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SITE: FIFE

HEIGHT: 200 m

THRESHOLD 0.0 0.2RMS TORMS _ 0.2%FLUX
DIAMETER THERMAL PLUMES

MEAN 2.1815 2.0919 2.0119 2.3272
STD 0.3921 0.3552 0.3106 0.3337
VAR 0.1537 0.1262 0.0965 0.1113
SKEW 0.0255 0.3333 0.3948 ~0.1465
KURT -0.9669 -0.3740 0.5204 ~0.4268
DIAMETER MOISTURE PLUMES

MEAN 2.1331 2.0729 1.9008 2.2716
STD 0.3693 0.3549 0.2979 0.3462
VAR 0.1364 0.1259 0.0887 0.1198
SKEW 0.1797 0.2693 0.3254 -0.0186
KURT ~0.7194 -0.6820 -0.4020 -0.5111
SPACING THERMAL PLUMES

MEAN 2.4722 2.4835 2.6551 2.6283
STD 0.4543 0.5116 0.5434 0.5071
VAR 0.2064 0.2617 0.2953 0.2572
SKEW ~0.2695 ~0.1030 ~0.4554 -0.3521
KURT -0.8330 -0.9181 -0.7384 —0.5772
SPACING MOISTURE PLUMES

MEAN 2.3366 2.4686 2.6213 2.5258
STD 0.4967 0.4986 0.6157 0.4847
VAR 0.2467 0.2486 0.3791 0.2349
SKEW 0.1555 -0.1079 -0.2288 ~0.0837
KURT “1.1111 -0.7779 ~1.2706 -0.2178
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SITE: FIFE

HEIGHT: 450 m

THRESHOLD 0.0 0.2RMS T0RMS __ 0.2%FLUX
DIAMETER THERMAL PLUMES

MEAN 2.1744 2.1067 2.1201 2.4412
STD 0.4502 0.3824 0.3705 0.4181
VAR 0.2027 0.1463 0.1373 0.1748
SKEW 0.4087 0.2758 -0.0876 0.0220
KURT ~0.5386 -0.8388 -0.7526 -0.5879
DIAMETER MOISTURE PLUMES

MEAN 2.2544 21773 2.1129 2.4379
STD 0.4446 0.4022 0.3138 0.3752
VAR 0.1977 0.1617 0.0984 0.1408
SKEW 0.2766 -0.0746 0.2383 -0.0856
KURT -0.6514 -1.1549 -0.4966 -0.6192
SPACING THERMAL PLUMES

MEAN 2.5756 2.6864 2.8210 2.8802
STD 0.5338 0.5775 0.5989 0.5292
VAR 0.2849 0.3335 0.3586 0.2800
SKEW -0.0256 -0.2296 -0.4816 -0.7080
KURT ~0.9916 -0.9627 -0.6262 -0.1034
SPACING MOISTURE PLUMES

MEAN 2.4887 2.4532 2.7432 2.6185
STD 0.5506 0.6379 0.6311 0.5111
VAR 0.3031 0.4069 0.3983 0.2613
SKEW 0.0511 0.2398 -0.0644 -0.1661
KURT ~1.1281 -1.4883 ~1.4516 ~0.7377
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SITE: FIFE

HEIGHT: 780 m

THRESHOLD 0.0 0.2RMS 1.0RMS 0.2%FLUX
DIAMETER THERMAL PLUMES

MEAN 2.0650 2.0697 2.1201 2.0581

STD 0.3632 0.3673 0.3705 0.3627
VAR 0.1319 0.1349 0.1373 0.1316
SKEW 0.1135 0.4798 -0.0876 0.4411

KURT -0.6073 -0.2599 ~0.7526 -0.3484
DIAMETER MOISTURE PLUMES

MEAN 2.2166 2.1186 2.1569 2.511

STD 0.4854 0.4769 0.3777 0.3824
VAR 0.2356 0.2274 0.1462 0.1462
SKEW 0.4791 0.5240 0.1508 0.0963
KURT -0.6424 -0.9352 -0.9551 -0.7853
SPACING THERMAL PLUMES

MEAN 2.5433 2.5068 3.179 2.7349
STD 0.6711 0.7119 0.9633 0.6072
VAR 0.4503 0.5068 0.9279 0.3687
SKEW 0.1573 0.3897 -1.2319 0.0712
KURT -1.1367 -1.1938 0.0100 -0.9580
SPACING MOISTURE PLUMES

MEAN 2.4288 2.3905 2.6231 2.5855
STD 0.5306 0.6318 0.6698 0.5993
VAR 0.2816 0.3991 0.4486 0.3591

SKEW 0.2242 0.3488 0.1290 0.0705
KURT -0.9693 -1.2623 -1.2549 -1.1722
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SITE: NORTHERN WETLANDS

HEIGHT: 40 m

THRESHOLD 0.0 0.2RMS  1.0RMS .2%FLUX

DIAMETER THERMAL PLUMES

MEAN 1.8905 1.8328 1.7259 1.9490
STD 0.2662 0.2346 0.1881 0.2492
VAR 0.0709 0.0550 0.0354 0.0621
SKEW 0.5720 0.4825 0.6579 0.5350
KURT 0.0961 -0.1579 -0.1816 0.3263
DIAMETER MOISTURE PLUMES

MEAN 1.9419 1.8854 1.7703 1.9907
STD - -0.2891- 0.2812 0.2299 0.2733
VAR 0.0836 0.0791 0.0599 0.0747
SKEW 0.4832 0.4580 0.6929 0.3905
KURT 0.0128 0.9417  -0.0940 0.0142
SPACING THERMAL PLUMES

MEAN 2.2186 2.2993 2.5706 2.2784
STD 0.3624 0.4017 0.3%62  0.3839
VAR 0.1313  0.1614 0.1570  0.1474
SKEW 0.1404 -0.0186 -0.1540 0.2249
KURT -0.8163 -0.7416 -0.2917 -0.4410

SPACING MOISTURE PLUMES

MEAN 2.1669  2.2459 24654  2.2044
STD 0.3959  0.3897 0.4274 0.4060
VAR 0.1567  0.1518 0.1827  0.1649
SKEW 0.5511 0.3902 0.3049 0.5185
KURT -0.0234 -0.1848 -0.3953 -0.2392
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SITE: NORTHERN WETLANDS

HEIGHT: 100 m

THRESHOLD 0.0 0.2RMS  1.0RMS .2%FLUX

DIAMETER THERMAL PLUMES

MEAN 2.0242 1.9594 1.8453 2.0959
STD 0.2978 - 0.2735  0.2336 0.2801
VAR 0.0887 0.0748  0.0545 0.0785
SKEW 0.2301 0.2605  0.2733 0.1223
KURT -0.6606 -0.6980 -0.7622 -0.6480
DIAMETER MOISTURE PLUMES

MEAN 2.0691 2.0016 1.8035 2.1499
STD 0.3452 0.2797  0.2063 0.3140
VAR 0.1192 0.0782  0.0426 0.0986
SKEW 0.1626 -0.0079  0.1011  -0.0305
KURT -0.8196 -0.6316 -1.0442 -0.5995
SPACING THERMAL PLUMES

MEAN 2.3595 2.3562  2.6075 2.4038
STD 0.3936 0.4193  0.4663 0.4120
VAR 0.1549 0.1758  0.2175 0.1698
SKEW 0.0876 ' 0.0780 -0.3645 0.0096
KURT ~0.7641 -0.9076 -0.7198 -1.0392

SPACING MOISTURE PLUMES

MEAN 2.3563 2.3751 2.4629 2.4286
STD 0.4254 0.4977  0.5029 0.4464
VAR 0.1810 0.2477  0.2529 0.1993
SKEW 0.1225 -0.1233 0.0178 0.0636
KURT -0.6689 -1.0350 -0.7383 -0.5084
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SITE: NORTHERN WETLANDS

HEIGHT: 240 m
THRESHOLD 0.0 0.2RMS  1.0RMS .2%FLUX
DIAMETER THERMAL PLUMES
MEAN 21177  2.05852 1.8912  2.1906
STD 0.3325 0.3311 0.2763  0.2954
VAR 0.1106 0.1096 0.0764 0.0873
SKEW -0.2010 0.1451 -0.0963 -0.2973
KURT -0.7427 -0.7815 -1.2408 0.3205
DIAMETER MOISTURE PLUMES
MEAN 2.1191 2.0736 1.9307 2.2940
- STD - 70.3642 " 0.3469 0.2993 0.2568
VAR 0.1327 0.1203 0.0896 0.0659
SKEW -0.1525 0.0516 0.2199 -0.1024
KURT -0.9027 -0.8489 -1.2469 -0.3524
SPACING THERMAL PLUMES
MEAN 24377  2.5119 2.6505  2.5508
STD 0.5152 0.5103 0.6039 0.4981
VAR 0.2655 0.2604 0.3647  0.2481
SKEW 0.0493 -0.1765 -0.2576 -0.1732
KURT -1.0578 -0.9947 -1.0770 -0.7701
SPACING MOISTURE PLUMES
MEAN 23816 2.4147 2.7058 2.5069
STD 0.4706 0.5304 0.5809 0.4791
VAR 0.2214 0.2813 0.3375 0.2295
SKEW -0.1474 -0.1342 -0.6444 -0.2858
KURT -1.0212  -1.1190 -0.7037 -0.9104
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SITE: NORTHERN WETLANDS

HEIGHT: 780 m

THRESHOLD 0.0 0.2RMS  1.0RMS .2%FLUX
DIAMETER THERMAL PLUMES

MEAN 2.2059 2.2075 2.0832 2.4255
STD 0.4411 0.4079 0.3881 0.3904
VAR 0.1946 0.1664 0.1506 0.1524
SKEW 0.1915 0.3397 0.1525 0.0895
KURT -0.6604 -1.1091 -0.9145 -0.2037
DIAMETER MOISTURE PLUMES

MEAN 2.1652 2.1745 1.9678 2.2949
STD™ 0.4053 - 0.3653 0.3681 0.3316
VAR 0.1643 0.1334 0.1358 0.1099
SKEW -0.0028 -0.0350 0.3765 -0.1763
KURT -0.8098 -0.6258 -1.0109 -0.2341
SPACING THERMAL PLUMES

MEAN 2.5142 26787  3.2324 2.7262
STD 0.5762 0.6414  0.4887 0.5752
VAR 0.3320 0.4114 0.2388 0.3308
SKEW 0.0041 -0.0687  0.3247 -0.4391
KURT -1.0516 -0.9832 -1.1182 -0.7389
SPACING MOISTURE PLUMES

MEAN 2.6053 2.6915 2.8631 2.6485
S§TD 0.4485 0.6160 0.6192 0.5435
VAR 0.2012 0.3794 0.3834 0.2954
SKEW -0.0553 0.1523 -0.2529.  0.0235
KURT -0.7942 -0.6248 -1.1446 -0.6349
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SITE: SAN JOAQUIN VALLEY

HEIGHT: 30m

THRESHOLD 0.0 0.2RMS 1.0RMS 0.2%FLUX
DIAMETER THERMAL PLUMES

MEAN 1.9531 1.8837 1.7991 1.9853
STD 0.2874 0.2969 0.2520 0.2872
VAR 0.0826 0.0881 0.0635 0.0825
SKEW 0.1440 0.4749 0.7248 0.1714
KURT -0.699 -0.604 -0.377 -0.5200

DIAMETER MOISTURE PLUMES

MEAN 1.9066 1.8551 1.7473 1.9423

STD 0.3086 0.265 0.2269 0.2987
VAR 0.0952 0.0703 0.0515 0.0892
SKEW 0.4007 0.4198 1.025 0.3233
KURT -0.6565 -0.4842 0.6386 -0.4876
SPACING THERMAL PLUMES

MEAN 2.2358 2.339 2.5717 2.2452
STD 0.4627 0.4614 0.5436 0.5316
VAR 0.2141 0.2129 0.2955 0.2826
SKEW 0.317 0.2911 0.0461 0.5579
KURT -0.4065 -0.1954 -0.1491 -0.4138

SPACING MOISTURE PLUMES

MEAN 2.3039 2.3271 2.553 2.3142
STD 0.4041 0.3868 0.4665 0.3858
VAR 0.1633 0.1496 0.2177 0.1488
SKEW -0.2508 -0.1958 -0.309 -0.3727
KURT -0.8167 -0.7736 -0.5311 -0.6888
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SITE: SAN JOAQUIN VALLEY

HEIGHT: 60m

THRESHOLD 0.0 0.2RMS 1.0RMS  0.2%FLUX
DIAMETER THERMAL PLUMES

MEAN 1.9765 1.9143 1.8572 2.0391
STD 0.3125 0.3111 0.2969 0.3039
VAR 0.0976 0.0968 0.0881 0.0924
SKEW 0.3561 0.4735 0.6916 0.2721
KURT -0.472 -0.6702 -0.3659 -0.522
DIAMETER MOISTURE PLUMES

MEAN 1.9413 19101 1.8176 2.0119
STD 0.3619 0.2961 0.2599 0.3175
VAR 0.131 0.0877 0.0675 0.1008
SKEW 0.4857 0.521 0.7446 0.2768
KURT -0.8428 -0.2622 - 0.1155 -0.61
SPACING THERMAL PLUMES

MEAN 2.3373 2.4572 2.6505 2.394
STD 0.42 0.4745 0.5552 0.4639
VAR 0.1764 0.2252 0.3082 0.2152
SKEW 0.4581 0.1182 0.1755 0.6062
KURT -0.0895 -0.2081 -0.5499 0.2494

SPACING MOISTURE PLUMES

MEAN 2.2773 2.3494 2.5973 2.3242
STD 0.4093 0.4261 0.4494 0.4091
VAR 0.1675 0.1816 0.202 0.1674
SKEW ~-0.0664 -0.1687 -0.3424 -0.1202
KURT -0.9267 -0.8622 -0.6125 -0.8782
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SITE: SAN JOAQUIN VALLEY

HEIGHT: 100m

THRESHOLD 0.0 0.2RMS 1.0RMS  0.2%FLUX
DIAMETER THERMAL PLUMES

MEAN 2.0216 1.8632 1.8459 2.058
STD 0.3026 0.2914 0.2844 0.3013
VAR 0.0915 0.0849 0.0809 0.0908
SKEW 0.0475 0.8303 0.7748 0.0949
KURT -0.7886 0.0499 0.1895 -0.737
DIAMETER MOISTURE PLUMES

MEAN 2.0436 1.8713 1.8302 2.0037
STD 0.2986 0.2939 0.2351 0.2966
VAR 0.0892 0.0864 0.0553 0.088
SKEW -0.2026 0.5847 0.5044 0.1443
KURT -0.8406 -0.6295 -0.234 -0.632
SPACING THERMAL PLUMES

MEAN 2.3448 2.4639 2.6482 2.394
STD 0.4854 0.4778 0.5632 0.458
VAR 0.2356 0.2283 0.3172 0.2097
SKEW 0.2812 0.1141 -0.1258 0.07
KURT -0.2747 -0.3966 -0.7736  -0.2829
SPACING MOISTURE PLUMES

MEAN 2.3305 2.4162 2.6477 2.4046
S§TD 0.4004 0.4147 0.4808 0.4026
VAR 0.1603 0.172 0.2312 0.1621
SKEW -0.0599 -0.3184 -0.5974 -0.318
KURT -0.7223 -0.6535 -0.5513
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