Section 3

Study Site and Measurement Plan for
Konza Prairie (KONZ), Manhattan, Kansas
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KONZ
Directions to Site

From Interstate 70, Kansas

1. Take exit 313 off Interstate 70 onto HwY 177 (this is the Manhattan
exit).

2. Drive north on HwY 177 to the bridge crossing the Kansas River
near Manhattan (about 13.5 km from 1-70).

3. Immediately before crossing the bridge, take a left (south) on
Riley Rd.

4. Follow Riley Rd. along river valley for about 10 km to Kings Creek.

5. Take the first road (left turn) after crossing Kings Creek to Konza
Prairie. Parking area is approximately 1.5 km from turnoff.
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KONZ

Major Cover Types

Major cover types encountered in BigFoot study site
Tallgrass prairie

Shortgrass prairie

Shrub community
Gallery forest

PONPE

Cover type qualifiers

Cattle grazed
Bison grazed
Ungrazed

Burn frequency

el N

Cover type descriptions

Tallgrass prairie

Acronym:
Species:

Architecture:
Land form:
Comments:

Shortgrass prairie

TGPR

big bluestem, Indian grass, little bluestem,
switchgrass, and other forbs

1-1.5 m tall at full flush

bottomlands, deep soils, unexposed aspects

A wide, poorly defined gradient exists between the
tallgrass and shortgrass prairies.

Acronym: SGPR
Species:  blue grama, hairy grama, xeric forbs
Architecture:  10-20 cm tall at full flush
Land form:  exposed ridgetops, shallow claypan soils
Comments: A wide, poorly defined, gradient exists between

Shrub community

the tallgrass and shortgrass prairies.

Acronym: SHRB
Species:  smooth sumac and Cornus spp.
Architecture:  1-2 m tall, very dense, thin stems, closed canopy
Land form:  exposed ridgetops, shallow claypan soils
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Comments:  Shrubs form patches in drainage gulches and
seeps. Shrub communities also occur adjacent to
creeks and as a transition between prairie and
forest.

Gallery forest

Acronym:  GALF
Species:  oaks, elm, hackberry, walnut, and hickory
Architecture:  15-20 m tall closed canopy but lots of edge

supports; significant understory with open canopy
at3-5m

Land form:  lowlands, largely riparian

Comments:  This is a diverse community that includes
transition communities such as open savanna and
shrub. About 6% of Konza is gallery forest.

Cover type qualifiers and additional comments

Konza (Figure 3.1) is divided into over 60 managed experimental watersheds.
The management practices vary in grazing regime and fire frequency
(Figure 3.2). Grazing treatments include cattle grazing, bison grazing, and no
grazing. Fire regimes vary by frequency (1-, 2-, 4-, 10-, or 20-year fire cycles)
and timing (winter, summer, fall, and spring burning). While not all combinations
of burning and grazing regimes are practiced, many are making the Konza
landscape very diverse. The BigFoot design cannot sample each of these
management areas. The management history of each study plot will be
recognized as a cover type qualifier since the management practice will influence
species composition, vegetation structure, and function.
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Figure 3.1. Location of BigFoot study site in relation to the surrounding landscape.

Konza Prairie Research Natural Area SPOT image obtained from http://climate.konza.ksu.edu/images/spot91b.jpb
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Figure 3.2. Location of study plots in Konza Prairie Research

Natural Area management units.
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KONZ
Plot Placement Rationale

Positioning of intensive sampling grid

The intensive sampling grid will consist of 80 individual plots (25 x 25 m)
arranged in a systematic spatial cluster design (Figures 3.3 and 3.4; Table 3.1).
The 80-plot grid extends 925 m east to west and 550 m north to south. The
intensive sampling grid at KONZ will be centered on the eddy flux tower located
in the every-other-year burning management unit. The purpose of the intensive
sampling grid is to provide accurate characterization of vegetation characteristics
for the tower footprint and determine the degree and scale of spatial
autocorrelation among land cover types.

Positioning of the intensive sampling grid in this manner will not place any
plots too close to the flux tower (nearest plot >50 m away)

Positioning of extensive sampling plots

The extensive sample plots will consist of 20 individual plots (each measuring
25 x 25 m) randomly stratified throughout the 5 x 5 km study area. The purposes
of the extensive sample plots will be to verify that cover type-specific
characteristics hold over multi-kilometer distances and to measure vegetation
characteristics of unique ecosystems that influence the 25-km? MODIS surface
but were not present in the tower footprint.

At the KONZ site, the 5 x 5 km BigFoot study area will be centered on the
Konza Prairie research area. The 20 external plots will be randomly stratified
throughout the 5 x 5 km study area such that plots will be at least 600 m from
each other. Four of the 20 random points were relocated to new random
locations because the original locations were on farms on which we did not have
permission to conduct research or occurred in nonrepresentative land cover

types.
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Table 3.1. KONZ plot locations and descriptions

Plot Plot center Plot center Cover Sampling Comments
number UTM easting* UTM northing* type intensity**
00 711,106.50 4,328,747.00 2
01 711,131.50 4,328,747.00 3
02 711,206.50 4,328,747.00 3
03 711,456.50 4,328,747.00 3
04 711,506.50 4,328,747.00 2
05 711,631.50 4,328,747.00 2
06 711,656.50 4,328,747.00 3
07 711,731.50 4,328,747.00 3
08 711,981.50 4,328,747.00 3
09 712,031.50 4,328,747.00 2
10 711,106.50 4,328,722.00 3
11 711,131.50 4,328,722.00 3
12 711,206.50 4,328,722.00 3
13 711,456.50 4,328,722.00 3
14 711,506.50 4,328,722.00 3
15 711,631.50 4,328,722.00 3
16 711,656.50 4,328,722.00 3
17 711,731.50 4,328,722.00 3
18 711,981.50 4,328,722.00 3
19 712,031.50 4,328,722.00 3
20 711,106.50 4,328,672.00 3
21 711,131.50 4,328,672.00 3
22 711,206.50 4,328,672.00 2
23 711,456.50 4,328,672.00 2
24 711,506.50 4,328,672.00 3
25 711,631.50 4,328,672.00 3
26 711,656.50 4,328,672.00 3
27 711,731.50 4,328,672.00 2
28 711,981.50 4,328,672.00 2
29 712,031.50 4,328,672.00 3
30 711,106.50 4,328,522.00 2
31 711,131.50 4,328,522.00 3
32 711,206.50 4,328,522.00 3
33 711,456.50 4,328,522.00 3
34 711,506.50 4,328,522.00 2
35 711,631.50 4,328,522.00 2
36 711,656.50 4,328,522.00 3
37 711,731.50 4,328,522.00 3
38 711,981.50 4,328,522.00 3
39 712,031.50 4,328,522.00 2
40 711,106.50 4,328,422.00 2
41 711,131.50 4,328,422.00 3
42 711,206.50 4,328,422.00 3
43 711,456.50 4,328,422.00 3
44 711,506.50 4,328,422.00 2
45 711,631.50 4,328,422.00 2
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Table 3.1 (continued)

Plot Plot center Plot center Cover Sampling Comments
Number UTM easting* UTM northing*  type intensity**
46 711,656.50 4,328,422.00 3
47 711,731.50 4,328,422.00 3
48 711,981.50 4,328,422.00 3
49 712,031.50 4,328,422.00 2
50 711,106.50 4,328,397.00 3
51 711,131.50 4,328,397.00 3
52 711,206.50 4,328,397.00 3
53 711,456.50 4,328,397.00 3
54 711,506.50 4,328,397.00 3
55 711,631.50 4,328,397.00 3
56 711,656.50 4,328,397.00 3
57 711,731.50 4,328,397.00 3
58 711,981.50 4,328,397.00 3
59 712,031.50 4,328,397.00 3
60 711,106.50 4,328,322.00 3
61 711,131.50 4,328,322.00 3
62 711,206.50 4,328,322.00 2
63 711,456.50 4,328,322.00 2
64 711,506.50 4,328,322.00 3
65 711,631.50 4,328,322.00 3
66 711,656.50 4,328,322.00 3
67 711,731.50 4,328,322.00 2
68 711,981.50 4,328,322.00 2
69 712,031.50 4,328,322.00 3
70 711,106.50 4,328,197.00 2
71 711,131.50 4,328,197.00 3
72 711,206.50 4,328,197.00 3
73 711,456.50 4,328,197.00 3
74 711,506.50 4,328,197.00 2
75 711,631.50 4,328,197.00 2
76 711,656.50 4,328,197.00 3
77 711,731.50 4,328,197.00 3
78 711,981.50 4,328,197.00 3
79 712,031.50 4,328,197.00 2
80 710,321.30 4,329,030.30 2
81 710,780.30 4,330,416.20 2
82 708,110.00 4,327,739.30 2
83 712,170.80 4,331,239.60 2
84 709,123.70 4,328,370.50 2
85 711,865.50 4,330,022.40 2
86 712,562.90 4,327,942.40 2
87 708,273.40 4,331,775.10 2
88 709,966.20 4,331,424.50 2
89 708,705.60 4,330,013.90 2
90 708,527.20 4,328,225.70 2
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Table 3.1 (continued)

Plot Plot center Plot center Cover Sampling Comments
Number UTM easting* UTM northing*  type intensity**
91 708,947.00 4,328,979.20 2

92 710,029.30 4,327,572.30

93 709,659.40 4,327,016.90

94 710,711.70 4,331,117.80

95 708,986.90 4,327,189.30

96 711,449.30 4,331,198.60

97 711,711.50 4,329,359.10

NININININININ

98 709,647.90 4,330,422.00

99 707,917.80 4,329,090.10 2

* UTM (Universal Transverse Mercator) NAD27 (projected as tower location given us by
Konza) zone 14.

** Six of the 2nd-order plots will be upgraded to 1st-order plots (NPPg plots) at the time of
tube installation.
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KONZ
Sampling Intensity Among Plots

According to the BigFoot sampling design, each of the 25 x 25 m plots will be
sampled at one of three levels of intensity:

Sampling o Number of plots
intensity Parameters quantified (of 100 total
plots)

3rd-order | Vegetation cover, species composition, plant 56
biomass, leaf area index (LAI), and fraction
absorbed photosynthetic active radiation
(fapaR)

2nd-order | 3rd-order measurements + aboveground net 38
primary productivity (NPP,)

1st-order 2nd-order measurements + aboveground net 6
primary productivity (NPPg)

Assignment of second-order plots

All 20 of the extensive plots (plot numbers 80-99) will be assigned second-
order status. In addition, 24 of the 80 intensive plots will be assigned second-
order status. These 24 second-order plots were chosen from the 80 intensive
plots in a manner that maximizes the distance among plots in an attempt to
minimize autocorrelation among plots.

Assignment of first-order plots

Fine root NPP will be measured on only six first-order status plots because of
the large labor costs of measuring fine root NPP. Three replicate plots in each of
the two most abundant cover types will be sampled to estimate fine root NPP for
Konza. Each first-order plot will be located in an independent vegetation
community (i.e., separated by at least one other community).

At the KONZ site, three first-order plots will be located in shortgrass prairie
and three plots located in gallery forest. Five minirhizotrons will be installed in
each first-order plot. The plots to be selected will be unknown until the plots are
surveyed and established, which will occur in the summer of 1999.

Assignment of third-order plots
The remaining 50 plots will be third-order status plots. The distribution of first-,
second-, and third-order plots will be 56, 38, and 6, respectively.
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KONZ

Vegetation Characteristics to be Measured

According to the BigFoot objectives it is necessary to quantify vegetation
cover, LAI, fapar, and aboveground biomass for each 25 x 25 m plot and
aboveground and belowground NPP for a subset of plots. Each of these
characteristics has multiple components that require separate measurement.
Below is a list of the 20 vegetation characteristics to be measured (in at least
some of the plots), followed by Table 3.2, describing the protocol for taking each
of the measurements.

Aboveground Biomass (all plots)
1. moss layer
2. understory
3. small tree wood and leaf
4. large tree wood and leaf

Belowground Biomass (1st-order plots only)
5. coarse roots
6. fine roots

Aboveground NPP (2nd- and 1st-order plots only)
7. moss production
8. understory stem production
9. small tree stem production
10. large tree stem production
11. total foliage production

Belowground NPP (1st-order plots only)
12. coarse root production
13. fine root production

Leaf Area Index and Vegetation Cover (all plots)
14. leaf area index measured optically
15. leaf area index measured using allometry (for forests only)
16. fapar measured optically
17.  vegetation cover

Scaling parameters (sitewide averages may be adequate measured in six of
the exterior 2nd-order plots)

18. moss mass per ground area

19. specific leaf area of dominant canopy species

20. leaf N concentration of dominant canopy species
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KONZ
Subplot Placement

The 25 x 25 m plot is the experimental unit. In our final analysis each plot will
yield one value for each vegetation characteristic measured. Where appropriate,
multiple fixed-area subplots will be sampled within each plot. The subplots are
positioned in the 25 x 25 m plot such that

1. they are spatially stratified throughout the plot and not clustered in
one area,

2. they are simple and convenient to deploy in the field, and

3. they do not interfere with one another.

The subplots will be established in a regular pattern in each plot based on the
cardinal compass directions. Figures 3.5 and 3.6 and Tables 3.3 and 3.4

illustrate the protocol for placing subplots in both forested and grassland plots at
KONZ.

Figure 3.5. Placement of KONZ grassland plots

>

@ 0.05-m”clip plot

LAl and vegetation
cover measurement
point
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Figure 3.6. Placement of KONZ forested plots
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Table 3.3. Subplot placement protocol for KONZ grassland plots

Subplot Number of Position in 25 x 25 m plot
subplots
Vegetation clip plot 9 One clip plot near plot center and eight more

9mN, NE, E, SE, S, SW, and W, from plot
center. These locations should be only
approximate so as to afford multiple
samples a year w/o clipping the same place
twice

(1st-order plots only)

LAl and vegetation 5 One positioned near plot center and four

cover sample points more positioned 9 m N, S, E, and W from
plot center

Minirhizotron tubes 5 One positioned near plot center and four

more positioned 9 m N, S, E, and W from
plot center (or anywhere they can be
installed)
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Table 3.4. Subplot placement protocol for KONZ forested plots

Subplot Number of Position in 25 x 25 m plot
subplots
Understory clip plots 5 One positioned near plot center and four

more positioned 9 m NW, NE, SE, and SW
from plot center

Litter traps (2nd- and 5 Placed adjacent to the understory clip plots

1st-order plots only)

Small tree stem survey 4 Four fixed-area subplots centered at points

plots 9mN, S, E, and W from plot center

Variable-radius plots 1 One variable-radius plot made from plot
center

LAl and vegetation 5 One positioned near plot center and four

cover sample points more positioned 9 m N, S, E, and W from
plot center

Minirhizotrons 5 Placed adjacent to the understory clip plots

(1st-order plots only)

(or anywhere they can be installed)
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KONZ

Tentative 1999 Field Calendar

Month  Week Day of Measurements
year
| July | 2 | 185 | Surveyin plots and install minirhizotrons |

Full field campaigns will occur in 2000 and 2001.
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KONZ

Contact People

Director of Konza Prairie

Mr. David Hartnett

Director, Konza Prairie Research Natural Area
Phone: 785-532-5925

dchart@ksu.edu

Flux Tower Scientist

Dr. Jay Ham

Department of Agronomy
Kansas State University
Manhattan, Kansas 66506
Phone: 785-532-6119
snafu@ksu.edu

Collaborating Scientists
Dr. John Briggs

Kansas State University
Manhattan, Kansas 66506
Phone: 913-532-6629
jmb@lter-konza.konza.ksu.edu

Dr. Alan K. Knapp

Division of Biology

Kansas State University
Manhattan, Kansas 66506

Phone: 785-532-7094
aknapp@Ilter-konza.konza.ksu.edu

Dr. John Blair
Department of Biology
Kansas State University
Manhattan, Kansas 66506
Phone: 785-532-7065
jblair@ksu.edu
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