PA View Grant Report (2016-17)
Implementing Precision Conservation Methodologies in research & teaching at Bucknell

Overview:

Bucknell University received a $1,250 grant from PA View to support our efforts in the 2016-17
academic year to integrate the use of remotely sensed data into classroom and research projects.
We proposed to use the $1,250 grant to continue the work of integrating Precision Conservation
methodologies into teaching and research at Bucknell. Specifically, we chose to award the $1,250
grant to Prof. Rich Crago (Civil & Environmental Engineering) to support his ongoing work on
integrating the use of remote sensing methodologies in his research and teaching. Prof. Crago’s
leadership and ongoing investment of time, energy and mentorship/supervision for this work has
been the most important factor in helping Bucknell maintain momentum in this line of work.

Precision Conservation in Research:

In fall 2016, student Chanda Singoyi (Civil & Environmental Engineering and Economics ‘18)
worked with Prof. Rich Crago (Civil & Environmental Engineering) on extending the methods
Chesapeake Conservancy uses in Precision Conservation to include pollution coefficients and
other measures commonly used by hydrologists to quantify impacts of runoff. One of the key
research questions they have addressed in their work this year is determining how well NDFI
predicts sediment concentration and how it compares to other approaches, such as Topographic
Wetness Index (TWI) or Overland Flow Sediment Index (OFSI). Crago & Singoyi presented their
work as a digital storymap poster at two conferences in fall 2016, the Bucknell Digital Scholarship
Conference and the Susquehanna River Symposium, and are working on a publication.

Prof. Crago (back - 2nd from left) and student Chanda Singoyi (right)
presenting at Bucknell Digital Scholarship Conference on Now 12, 2016.
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Below are some samples of the work done by Crago & Singoyi on this project. The first is a slide
from their digital presentation on work done in fall 2016. The second is summary results from a
series of regression analyses they did on comparing approaches to predicting sediment
concentration.

Does NDFI predict sediment concentration?

TS5 V's NDFI graph:

500
800 *
&00
500
00 *
. B
00 . .
¥ o, *
4200
.
= 100
¢ % .
-
03 o2 € o [ o2 03 o4 05
worl
[ruspended Sediment  firea A2 o Loordnaigs TSS vs Area TSS vs NDFI
fsq mies| P ¥
36 60552 00S0 | -DWbd | -TvE5  dn 54y 0 s
24 B177934 7158 -0.0893 7718 d0.958866 - 8
1 42321505 4902 -0.0B00 -TRI2 | 40.920216
333 13584618 18735 00563 -77.03 4035717 i
Enl WOOZIH 6213 QOESZ -TT.0B 403150 .
243 23517636 21.241 01243 -77.04  40.327327) v
258 1243M33 4469 00538 -7T.06 40945000 s
7 dszzeos 570 -0063 -TTO6  4nastory
40 22258108 2575 -0.0883 -77.09 d0.959765 = . 3 H *Ts
E2) 6177330 786 D102 7716 40950553 a4, 5 R B 2 =
4z 11155543 12921 -0.1130 707 40.935295) oy = . i
st BT 1560 015 -TRO6  4nseios) = o
74 75640.88 0.203 01118 7705 40.373813 wma o = - 100
205 M20SI BASH 0093 -TTOS 40960562 e LE L r. b
348 44307540 51321 O3 -77.01 4035722 ! o @ u 00 2 S e R r
810 4028851 4884 02935 -76.95 40.986082 et (s
ELl fBe6G4EE 21655 -00M08 -TE S 4n Sozen)
374 34703572 103695 00870 7633 4093557
31 91683 TN 0TP4 7692 40.995763 R(TSS, NOF) 05348
RITSS. Aeal 10,2925
R MOF1, Ares] 0.3803
TS5 Vs NDFI One Variable Begression i i
SUMMAFRY QUTRUT TSSVs Area SUMMARY OLTPUT
SUMMARY OUTPUT
Aagrassion Srausics Aagression Shatisics
Mliple F: 05547565 Fgrmon Sttt HultpleF 06554
R Square 08008612 Multiple F - 0.2925 RSquare 08017
Adjusted R Square | 07689354 ASquare 0.0856 Adiusted 0.7753
Standard Errar 58.353304 Adjusted  0.0318 Standarc 30,823
Observations 13 Standarc  183.24 Dbservat 13
Obseruat 13
ANOWA ANCWA
3 55 R T AN F 55 M5 el
Regression 1 5330371 S33037 B68.282 Z3d2E-07 Ed 55 M5 £ mndinanca R Regressii 2 533747 ZESEV4 32343 ZE-08
Fiesichual 71270901 780541 Fegiesat T 56953 Sooss 15905 02243 Flesidual 131959 52499
Total 5657451 Fesidual 17 B0STET  35EM Total 16865746
Torl 16865748
Losifients Randend et 5tat__Friahes Lover 355 boee Raoer 56 boper S50 Lo andantli_toat_ Frighe o 2 2w er 55 lioper 6. 0
Tnercept 23353022 20402624 117404 - 1049202 26250 1643 20254 oot o ¢St Prutar e 2o S wer 35 Gaper 35 55 Inteicept 24453 27352 05453 07 10671 30267 6Tl H267
HWsriable 1 54,9526 TE.0TSAT 26329 JE-07 10934755 264 10835 19264 Ineroept T73.56 5412 33173 00041 B5.381 29375 65301 29375 Miaishl -0.258 0515 -D293 DI -2208 15TH -2208 1671
HVaishl 22421 17778 12612 02243 1509 53920 1503 59928 HUaishl MTSS 19409 75022 E05 10641 197 10641 t6e7

Submitted by Janine Glathar, Digital Scholarship & Pedagogy Specialist for GIS & Spatial Thinking, Bucknell University 5/31/2017



PA View Grant Report (2016-17)
Implementing Precision Conservation Methodologies in research & teaching at Bucknell

Precision Conservation in Teaching:
In fall 2016 and spring 2017, Prof. Crago supervised Singoyi in a series of independent study

courses designed to continue their research from summer 2016. Also in the fall of 2016, Prof.
Crago offered the second iteration of CENG420, Hydrology including the Precision Conservation
service learning lab, field trip and assignment. As they did in fall 2015, students did a series of lab
exercises to learn the Precision Conservation work flow and then partnered with a local farmer to
use Precision Conservation to identify an area of the farmer’s property in need of intervention to
improve water quality.

In spring 2017, students in a senior level capstone course, Environmental Community Projects
(ENST411), met with GIS Specialist Janine Glathar about their interest in using Precision
Conservation to complete an analysis for the community organization they were partnered with,
Union County Conservation District, for their ENST411 project. Their goal was to learn the
Precision Conservation work flow so they could generate an NDFI analysis for the UCCD’s study
area. The students worked with GIS Specialists Janine Glathar and Luyang Ren on learning the
basics of the Precision Conservation work flow and used the documentation created for students
in CENG420 as a resource guide. They presented their findings to the UCCD in May 2016,
highlighting a list of 15 areas warranting intervention based on the Precision Conservation
analysis.

Preliminary Prioritized Sites from New Map
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Contribution scores for sites in the second round of groundtruthing
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