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ABSTRACT

The Center of Excellence in Remote Sensing Education and Research (CERSER) has implemented three
research projects during the summer Research Experience for Undergraduates (REU) program gathering
water quality data for local waterways. The data has been compiled manually utilizing pen and paper and
then entered into a spreadsheet. With the spread of electronic devices capable of interacting with
databases, the development of an electronic method of entering and manipulating the water quality data
was pursued during this project.

This project focused on the development of an interactive database to gather, display, and analyze data
collected from local waterways. The database and entry form were built in MySQL on a PHP server
allowing participants to enter data from anywhere Internet access is available. This project then
researched applying this data to the Google Maps site to provide labeling and information to users. The
NIA server at http://nia.ecsu.edu is used to host the application for download and for storage of the
databases.

This project was built on water quality data gathered by the Summer Research Experience for
Undergraduate teams during the summers of 2014, 2013, and 2011.
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COMBINE SPREADSHEETS

Standardize Spreadsheets
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DATABASE CONSTRUCTION

phpMyAdmin

~ - W
CO m m a phpMyAdmin Cllocalhost » @ PQRWS 2 » [ pgt_table?
[=] Browse | 4 Structure ] SQL | 4 Search = ¥ Insert [ Export | [=} Import = 4® Operations
@ EJ & eu ¢ # Name Type Collation Attributes Null Default Extra Action
o 11D int(5) No Nonme AUTO_INCREMENT 7 Change @ Drop [5] Browse distinct values (}‘J Primary [ Unique [ Index [E Spatial [ Fulltext
(Recent tables) ... i | 2 SRCNAME varchar(60) latin1_swedish_ci Yes NULL & Change @ Drop |=] Browse distinct values 25 Primary [y Unique =] Index [E Spatial [ Fulltext
PQRWS 2 v (1 3 DATE varchar(12) latin1_swedish_ci Yes NULL & Change @ Drop ] Browse distinct values 2> Primary [a Unique [&] Index [ Spatial [ Fulltext
i 1 4PT varchar(5) latin1_swedish_ci Yes NULL & Change @ Drop 7] Browse distinct values 2> Primary [y Unique = Index [ Spatial [ Fulltext
E|patiablc2 1 5 TIME varchar(5) latin1_swedish_ci Yes NULL & Change @ Drop [ Browse distinct values . Primary [gj Unique [ Index [ Spatial [F Fulltext
© Create table [ 6 LATHRS varchar(3) latin1_swedish_ci Yes NULL & Change @ Drop || Browse distinct values 25 Primary [ Unique =] Index [ Spatial [ Fulltext
LATMIN f int(2) Yo NULL & | Brojie distinct lalues Primary [ Uniggll =] Index FE Spatial [ Fulltext
VaI u e 1 8 C| H e Y] F\a u e &7 Chi Ise B El u A = Index [ Spatial 3] Fulltext
, 9 rf: n1_sv - |’ s | & all ¥ [ Uniqull [=] Index [ Spatial [g] Fulltext
(| 10 LONGMIN int(2) Yes NULL & Change @ Drop 7] Browse distinct values 2> Primary [y Unique = Index [ Spatial [ Fulltext
(] 11 LONGSEC float(4,2) Yes NULL & Change @ Drop [ Browse distinct values 25 Primary [gj Unique [ Index [ Spatial [F Fulltext
1 12 GLAT float{10.6) Yes NULL & Change @ Drop [5] Browse distinct values 25 Primary [ Unique [=|Index [ Spatial [ Fulltext
() 13 GLONG  float(10,8) Yes NULL & Change @ Drop [=] Browse distinct values 2> Primary [y Unique [&] Index [E Spatial [3] Fulltext
1 14 DOX float(5.2) Yes NULL & Change @ Drop |=] Browse distinct values 25 Primary [y Unique =] Index [E Spatial || Fulltext
(] 15 CDOX float(6,2) Yes NULL & Change @ Drop ] Browse distinct values > Primary [g Unique [&] Index [E Spatial [ Fulltext
] 16 PH float(3.1) Yes NULL & Change @ Drop 7] Browse distinct values 2> Primary [y Unique = Index [ Spatial [ Fulltext
[ 17T WTEMP  int(2) Yes NULL & Change @ Drop [ Browse distinct values 25 Primary [gj Unique [ Index [ Spatial [F Fulltext
|| 18 ATEMP int(2) Yes NULL & Change @ Drop || Browse distinct values 2> Primary || Unique =] Index [ Spatial 7] Fulltext
[ 19 CLAR1 int(2) Yes NULL & Change @ Drop [=] Browse distinct values 2> Primary [y Unique [&] Index [E Spatial [3] Fulltext
| 20 CLARZ int(2) Yes NULL & Change @ Drop =] Browse distinct values 2> Primary [y Unique =] Index [E Spatial || Fulltext
[ 21 CAVG float(4,1) Yes NULL & Change @ Drop ] Browse distinct values > Primary [g Unique [&] Index [E Spatial [ Fulltext
[ 22 TUR1 int{2) Yes NULL & Change @ Drop 7] Browse distinct values 2> Primary [y Unique (=] Index [ Spatial [ Fulltext
[ 23 TURZ2 int(2) Yes NULL & Change @ Drop [ Browse distinct values 25 Primary [gj Unique [ Index [ Spatial [F Fulltext
|| 24 TAVG float(4.1) Yes NULL & Change @ Drop |=] Browse distinct values 25 Primary [ Unique || Index [5 Spatial [ Fulltext
(1 257TDS int(4) Yes NULL & Change @ Drop [=] Browse distinct values 2> Primary [y Unique [&] Index [E Spatial [3] Fulltext
| 26 WKTS int(2) Yes NULL & Change @ Drop =] Browse distinct values 2> Primary [y Unique =] Index [E Spatial || Fulltext
[ 27 WDIR int(3) No  None & Change @ Drop [] Browse distinct values 2> Primary [g Unique [&]Index [E Spatial [ Fulltext
] 28 SALT int{4) No  None & Change @ Drop 7] Browse distinct values 2> Primary [y Unique (=] Index [ Spatial [ Fulltext
[ 25 COND float(6,3) No  None & Change @ Drop [ Browse distinct values 25 Primary [gj Unique [ Index [ Spatial [F Fulltext
1t Check All/ Uncheck All With selected =] Browse 7 Change @@ Drop 3 Primary [y Unique 5] Index [ Spatial [g] Fulltext
(& Print view Propose table structure @
#c Add |1 column(s) ® At End of Table At Beginning of Table After| ID v Go



DATA PAGES

Data Display

ID SRCNAME DATE PT TIME LAT LONG GLAT DOX CDOX PH WTEMP ATEMP CLAR1 CLAR2

Modify Delete 1 Newbegun Creek 6/414 N1 11:20 36°12°47.317 76°10722.32"" 36.213138  76.172859 110 74 24 35 21 18
Modify Delete 2 Newbegun Creek 6/414 N2 11:08 36°12°39.47° 76°10°26.87°  36.210945 76174141 120 75 24 35 23 19
Modify Delete 3 Newbegun Creek 6/4/14 N3 10:55 36°12°31.8%°  76°10°23.76"°  36.208866 76.173279 1.60 76 24 35 27 18
Modify Delete 4 Newbegun Creek 6/414 N4 10:35 36°12'24.237 76°10'6.39"7 36.206730 76.168442 2.80 78 24 35 24 25
Modify Delete 5 Newbegun Creek 6/414 N5 10:28 36°12°36.37°  76°9°52.637 36.210102 76.164619 4.00 77 25 35 25 24
Modify Delete 6 Newbegun Creek 64114 N6 10:21 36°12°33.417  76°0°32.34"7 36.200278 76.158974 530 80 25 31 23 23
Modify Delete 7 Newbegun Creek 6/414 N7 10:14 36°12'44.307  76°9732.407 36.212307 76.158997 4.80 80 25 30 26 21
Modify Delete 8 Newbegun Creek 6/414 N8 9146  36°13'14.507  76°7°51.407 36.220695 76.130943 7.20 83 26 29 20 20
Modify Delete 9 Newbegun Creek 6/4/14 N9 10:00 36°1312.61°  76°8751.617 36.220169 76.147667 3.90 82 25 31 21 22
Modify Delete 10 Newbegun Creek 6/4/14  NO9a 9:52 36°1318.40°  76°8718.60" 36.221779 76.138496 4.20 83 25 28 30 21
Modify Delete 11  Newbegun Creek 6/414  N10 10:05 36°12°52.007  76°8758.107 36.214443  76.149475 740 81 26 30 23 22
Modify Delete 12  Newbegun Creek 6/414  N11 937  36°13°0.007 76°7°21.00 36.216667 76.122488 6.40 84 25 29 26 18
Meodify Delete 13 Mill Dam Creek 6/214 M1 850  36°18°35.107  76°7°51.107 36.309750 76.130859 0.20 68 21 21 14 15
Modify Delete 14  Mill Dam Creek 6/214 M2 920 36°1818.90"  76°7°48.607 36.305248 76.130165 040 68 21 22 25 25
Modify Delete 15  Mill Dam Creek 6/214 M3 941 36°18°3.407 76°7°54.907 36.300945 76.131897 070 67 23 24 22 22
Modify Delete 16  Mill Dam Creek 6/214 M4 9158  36°17°47.000 76°8°2.407 36.296391 76.134003 1.60 69 23 27 17 19
Modify Delete 17  Areneuse Creek 6/414 A1 16:58 36°1871.807 76°6°55.70" 36.300499 76.115471 4.30 75 26 25 29 29

i Delete 18  Areneuse Creek 6/414 A2 12:45 36°17°53.60°  76°7°4.707 36.298222 76117973 2.00 72 27 43 20 22

=
o
=




DATA PAGES

» Data Modify
» Data Delete

» Data Entry

ID: 1

SRCNAME: |Newbegun Creek

DATE: [6/4/14

DD/MMYY

PT:[N1

TIME: [11:20

o

LAT: | 36

12| 4731

o

LONG: | 76

10 | 2232

GLAT: [36.213139

GLONG: |76.172859

DOX: [1.10

CDOX: [13.08

PH: 7.4

WTEMP: [24

ATEMP: 35

CLAR1: 21

CLAR2: 18

CAVG: 195

TUR1T: |13

TUR2: 8

TAVG: 105

TDS: [290

WKTS: 290

WDIR: o

SALT: 210

COND: |p.424

Update record




VISUALIZ

[ION OVERVIEW

2015 Multimedia Team
Implementation of an interactive database interface utilizing HTML, JavaScript, PHP, and MySQL in support of water quality assessments in the Northeastern Norih Carolina Pasquotank
Jatershed

BACK TO SITE
Knobbs Creek - 617711 Sawyers Creek - 6/16/11 Pasquotank River - 6/15/11 Areneuse Creek - 6/14/11 Newbegun Creek - 6/30/11
Mill Dam Creek - 6/14/11 Newbegun Creek - 6/7M1

Newbegun Creek - 6/13/11

Knobbs Creek - /20113 Sawyers Creek - 6/13/13 Pasquotank River - 6/18/13 Areneuse Creek - 6/21113 Newbegun Creek - 6/18/13
Knobbs Creek - 6/26/13 Sawyers Creek - 6/27/13 Pasquotank River - 6/24/13 Areneuse Creek - 6/14/13 Newbegun Creek - 6/24/13
Mill Dam Creek - 6/21/13
O r m a Mill Dam Creek - 6/14/13

Knobbs Creck - 6/9/14 Sawyers Creek - 616/14 Pasquotank River - 614114 Arencuse Creek - 6/4/14 Newbegun Creck - 6/4/14
Knobbs Creek - 6/17/14 Sawyers Creek - 6/11/14 Pasquotank River - 6/20/14 Areneuse Creek - 6/10/14 Newbegun Creek - 6/20/14
Mill Dam Creek - 6/2/14
Mill Dam Creek - 6/10/14

Shawboro
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XML BUILDER FILE

2. DOMCaxarhplelpim? DATE=S }OH F PEIBRERAW E

<marker SRCMAME="Sawyers Creek" DATE="&/27/13" PT="51" TIME="9:48" LATHRS="38" LATMIN="21" LATSEC="1.73" LONGHRS="7&"

LONGUINE ALY . (6YLs *[5: J5557" DOX="@.7@" CDOX="0.7@" PH="6.9" WTEMP="26" ATEMP="28"
CLAm'sA "1 EERgS/j@IJ@@EREEKS TDS="648" WKTS="@" WDIR="2" SALT="46@" COND="2.324"/>
<marker SRCMAME="Sawyers Creek” DATE="6/27/13" PT="S2" TIME="1@:05" LATHRS="36" LATMIN="20" LATSEC="46.48" LONGHRS="76"
LONGMIN="9" LONGSEC="45.7@" GLAT="36.346222" GLONG="-76.162697" DOX="@.6@" CDOX="0.6@" PH="6.8" WTEMP="27" ATEMP="29"
CLAR1="20" CLAR2="20" CAVG="20.5" TUR1="5" TUR2="4" TAVG="4.5" TD5="71@" WKTS="@" WDIR="" SALT="51@" COND="1.827"/>
<marker SRCNAME="Sawyers Creek” DATE="6/27/13" PT="S3" TIME="10:20" LATHRS="36" LATMIN="2@" LATSEC="33.6@" LONGHRS="76"
LONGMIN="9" LONGSEC="54.3@" GLAT="36.342667" GLONG="-76.165@85" DOX="1.18" CDOX="1.1@" PH="6.5" WTEMP="26" ATEMP="3@"
CLAR1="18" CLAR2="18" CAVG="18.5" TUR1="6" TUR2="5" TAVG="5.5" TD5="74@" WKTS="@" WDIR="0" SALT="53@" COND="1.861"/>
<marker SRCNAME="Sawyers Creek" DATE="6/27/13" PT="54" TIME="18:31" LATHRS="36" LATMIN="2@" LATSEC="23.9@" LONGHRS="76"
LONGMIN="18" LONGSEC="7.3@" GLAT="36.339973" GLONG="-76.168694" DOX="1.6@" CDOX="1.6@" PH="6.6" WTEMP="27" ATEMP="28"
CLAR1="16" CLAR2="16" CAVG="16.5" TUR1="5" TUR2="4" TAVG="4.5" TD5="750" WKTS="3" WDIR="210" SALT="53@" COND="1.875"/>
<marker SRCNAME="Sawyers Creek" DATE="6/27/13" PT="S5" TIME="10:44" LATHRS="36" LATMIN="2@" LATSEC="15.5@" LONGHRS="7&"
LONGMIN="1@" LONGSEC="22.92" GLAT="36.337639" GLONG="-76.173@27" DOX="2.2@" CDOX="2.28" PH="6.4" WTEMP="27" ATEMP="3@"
CLAR1="22" CLAR2="22" CAVG="22.5" TUR1="6" TUR2="5" TAVG="5.5" TDS="748" WKTS="8" WDIR="23@" SALT="52@" COND="1.853"/>
<marker SRCNAME="Sawyers Creek" DATE="6/27/13" PT="S6" TIME="10:56" LATHRS="36" LATMIN="2@" LATSEC="3.88" LONGHRS="76"
LONGMIN="1@" LONGSEC="32.72" GLAT="36.334167" GLONG="-76.175751" DOX="2.9@" CDOX="2.98" PH="6.8" WTEMP="28" ATEMP="32"
CLAR1="16" CLAR2="16" CAVG="16.5" TUR1="4" TUR2="B" TAVG="2.@" TD5="748" WKTS="7" WDIR="23@" SALT="53@" COND="1.069"/>
<marker SRCNAME="Sawyers Creek" DATE="6/27/13" PT="S7" TIME="11:17" LATHRS="36" LATMIN="13" LATSEC="56.8@" LONGHRS="76"
LONGMIN="1@" LONGSEC="43.48" GLAT="36.332443" GLONG="-76.17871%" DOX="3.0@" CDOX="3.88" PH="6.6" WTEMP="29" ATEMP="32"
CLAR1="11" CLAR2="11" CAVG="11.5" TUR1="S" TUR2="4" TAVG="4.5" TDS="730" WKTS="5" WDIR="240" SALT="52@" COND="1.833"/>
<marker SRCNAME="Sawyers Creek" DATE="6/27/13" PT="S8" TIME="11:28" LATHRS="36" LATMIN="13" LATSEC="43.3@" LONGHRS="76"
LONGMIN="1@" LONGSEC="37.98" GLAT="36.328693" GLONG="-76.177193" DOX="4.6@" CDOX="4.68" PH="6.7" WTEMP="38" ATEMP="29"
CLAR1="15" CLAR2="15" CAVG="15.5" TUR1="5" TUR2="4" TAVG="4.5" TD5="75@" WKTS="11" WDIR="24@" SALT="548" COND="1.881"/>
<marker SRCNAME="Sawyers Creek" DATE="6/27/13" PT="S9" TIME="11:4@" LATHRS="36" LATMIN="19" LATSEC="3@.20" LONGHRS="7&"
LONGMIN="18" LONGSEC="43.88" GLAT="36.325054" GLONG="-76.178612" DOX="4.8@" CDOX="4.88" PH="6.3" WTEMP="28" ATEMP="31"
CLAR1="14" CLAR2="14" CAVG="14.5" TUR1="6" TUR2="5" TAVG="5.5" TDS="858" WKTS="4" WDIR="220" SALT="6@@" COND="1.287"/>
<marker SRCMAME="Sawyers Creek” DATE="6/27/13" PT="S18" TIME="11:45" LATHRS="36" LATMIN="1%" LATSEC="27.48" LONGHRS="76"
LONGMIN="1@" LONGSEC="54.28" GLAT="36.324280" GLONG="-76.181725" DOX="6.3@" CDOX="6.38" PH="6.6" WTEMP="28" ATEMP="3@"
CLAR1="18" CLAR2="18" CAVG="18.5" TUR1="9" TUR2="8" TAVG="8.5" TDS="98@" WKTS="8" WDIR="240" SALT="7@@" COND="1.484"/>

< /markers:




GOOGLE MAPS DISPLAY

Load Function

function load() {
Vvar map = hew google.maps.Map(document.getElementById({"map™), {
center: new google.maps.LatLng(36.29%965, -76.2161),
zoom: 12,
mapTypeId: 'roadmap'

)

http://nia.ecsu.edu/googleDOM_example.html
?DATE=6/4/14&SRCNAME=Pasquotank%20Ri
ver



GOOGLE MAPS DISPLAY

Loop through records
Place in variable HTML

Date: 6/26/13
Lat/Long: (36.306946, -76.21035799999999)
Knobbs Creek - K15

@E Trip  Measurement
@ pH 70  units
@I Water Temp 27T G
Air Temp £y C
Wind Speed G knots
Wind Direction 240 -©

Total Disolved Solids 2030 ppm
Dissolved Oxygen 600 mal

@ Salimity 1430 ppm
Conductivity 2.850 millisiemens
> Turbidity 70 inches |
& Clarity 205 _inches

2,
2
5
Fop
=
©
=




GOOGLE MAPS DISPLAY

lcon

Combine LAT/LONG
Place in variable HTML

2015 Multimedia Team

Implementation of an interactive database interface utilizing HTML, JavaScript, PHP, and MySQL in support of water quality assessments in the Nartheastern North Carolina Pasquotank

‘Watershed
BACK TD SITE

Knobbs Creek - 6/17/11

Knobbs Creek - 6/20/13
Knobbs Creek - 6/26/13

Knobbs Creek - 6/9/14
Knobbs Creek - 6/17/14

Sawyers Creek - 6/16/11

Sawyers Creek - 6/13/13
Sawyers Creek - 6/27/M13

Sawyers Creek - 6/6/14
Sawyers Creek - 6/11/14

Pasquotank River - 6/15/11

Pasquotank River - 6/18/13
Pasquotank River - 6/24/13

Pasquotank River - 6/4/14
Pasquotank River - 6/20/14

Areneuse Creek - 6/14/11
Mill Dam Creek - 6/14/11

Areneuse Creek - 6/21/13
Areneuse Creek - 6/14/13
Mill Dam Creek - 6/21/13

Mill Dam Creek - 6/14/13

Areneuse Creek - 6/4/14
Areneuse Creek - 6/10/14
Mill Dam Creek - 6/2/14

Mill Dam Creek - 6/10/14

Mewbegun Creek - 6/30/11
Newbegun Creek - 6/7/11
Mewbegun Creek - 6/13/11

Newbegun Creek - 6/19/13
Newbegun Creek - 6/24/113

Newbegun Creek - 6/4/14
Newbegun Creek - 6/20/14




RESULTS

Spreadsheets
Data Show, Modify, Entry, and Delete
Google Files




CONCLUSION

Accuracy
Analyzation
Increased Enhancements




FUTURE WORK

Date Format MM/DD/YY to YYYY-MM-DD

Search Capability

Mobile Application

Visual Design
Delete Pause
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