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Purpose and Value Proposition

The purpose of this application is to provide an interactive interface to assist users in observing
climate and hydrometric reading and station data from geographic, table and graph views, with
the goals of research and data analysis. The scope of this application is limited to the Grand
River Drainage Basin. People can find helpful information and statistics to stay informed about
the watershed, and navigate through station and reading data quickly and efficiently through tabs

and panel splitters.
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FME Workbench & ETL process
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Tutorial Queries and Results: Appendix C: Sub-Queries and Views

A. Rework the query using a subquery to get the expected result set:

select a.station_number, a.station _name, a.longitude, a.latitude, b.sample datetime as hyd date,
d.reading_datetime as cli_date, b.water level M,b.discharge m3persec, d.temp c

from hyd stations a, conestogoriver hydreadings b, cli_stations c, elorarcs_climate hourly d

where a.station_number='02GA006' and c.climate id='6142286' and b.sample datetime=
d.reading_datetime;

{; STATION_NUMBER [{; STATION_NAME |4} LonGrmupe [ LaTTTuDE [{; HYD_DATE [ |{ waTER LEVEL M |} DISCHARGE MapERSEC |{: TEWP C |
1 0268006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411116-Aug-16 23.00 16-Bug-16 23.00 0.371 5.411  16.3
2 0268006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Aug-16 00.00 17-RBug-16 00.00 0.367 5.304  15.3
3 0268006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-2ug-16 01.00 17-Bug-16 01.00 0.354 52240 14.2
4 026R006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-2ug-16 02.00 17-Rug-16 02.00 0.352 5171 14.3
5 0268006 CONESTOGO RIVER AT ST. JACOBS —80.55333 43.5411117-Rug-16 03.00 17-Rug-16 03.00 0.363 s.198 3.2
6 026R006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-2ug-16 04.00 17-Bug-16 04.00 0.354 5.224  (null)
7 026R006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-2ug-16 05.00 17-Bug-16 05.00 0.356 5.277  (mull)
8 02GR00E CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-2ug-16 06.00 17-Bug-16 06.00 0.364 5.224  (mull)
9 02GR006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Rug-16 07.00 17-Bug-16 07.00 0.363 5.198  (null)
10 0262006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Aug-16 08.00 17-Bug-16 08.00 0.36 5.119  1s.8
11 026006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Aug-16 09.00 17-Bug-16 09.00 0.356 5.014 1.4
12 026006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-2ug-16 10.00 17-Bug-16 10.00 0.356 5.014  21.5
13 026006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Aug-16 11.00 17-Bug-16 11.00 0.356 5.014  23.5
14 026R006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Bug-16 12.00 17-Bug-16 12.00 0.355 1988 24.8
15 026006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Bug-16 13.00 17-Bug-16 13.00 0.355 1.988  25.3
16 0262006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Aug-16 14.00 17-Bug-16 14.00 0.354 1962 25.7
17 026006 CONESTOGO RIVER AT ST. JACOBS -80.55333 43.5411117-Aug-16 15.00 17-Bug-16 15.00 0.353 1.935  25.4

Incorporate a SDO_NN subquery to first determine nearest climate station:

create view view_1 as



select a.station_number, a.station_name as hyd_stn, a.longitude, a.latitude, b.sample datetime as
hyd date, c.name as nearest climate station, d.reading_datetime as cli_date,
b.water level M,b.discharge m3persec, d.temp ¢

from grdb _hydro a, conestogoriver hydreadings b, grdb climate c, elorarcs_climate hourly d

where sdo_nn(c.geom, a.geom,'sdo_batch size=10 sdo num res=1') = "TRUE' and
a.station_number="'02GA006' and c.climate id='6142286' and b.sample datetime=
d.reading_datetime;

cript Output X [ Query Result
E @ﬂ @ 5QL | Fetched 50 rows in 0.059 seconds

{ sTATION_MUMBER [f} HYD_STN [ Lowerrupe [ LaTITupe [{; Hyp_DaTE [{ nearesT_cLmate_staTion [{; cui_pate [ weater tEvEL_m |4 DiscHareE_Mapersec [f TEmp C |

1 02GR006 CONESTOGC RIVER AT ST. JACOBS -80.55333 43.54111 16-Rug-16 23.00 ELORA RCS 16-Rug-16 23.00 0.371 5.411 16.3

2 02GRO0E RIVER AT 5T. JRCOBS -B80.55333 43.5411117-Rug-16 00.00 ELORA RC3 17-Rug-16 00.00 0.367 5.304 15.3
3 02GRA00E RIVER AT ST. JACOBS -80.55333 43.5411117-Rug-16 01.00 ELORA RC3 17-Rug-16 01.00 0.384 5.224 14.8
4 02GRO0E RIVER AT 5T. JRCOBS -80.55333 43.5411117-Rug-16 02.00 ELORA RC3 17-Rug-16 02.00 0.362 5.171 14.3
5 02GR006 RIVER AT ST. JRCOBS -B80.55333 43.5411117-Aug-16 03.00 ELORA RC3 17-Aug-16 03.00 0.363 5.198 13.8
6 02GRO0E RIVER AT ST. JACOBS -80.55333 43.5411117-Rug-16 04.00 ELORA RC3 17-Rug-16 04.00 0.384 5.224 (null)
7 02GR006 RIVER AT ST. JRCOBS -B80.55333 43.5411117-Aug-16 05.00 ELORA RC3 17-Aug-16 05.00 0.368 5.277 {null)
8 02GA00E RIVER AT ST. JACOBS -80.55333 43.5411117-Rug-16 06.00 ELORA RC3 17-Rug-16 06.00 0.384 5.224 (null)
9 02GRO0E RIVER AT 5T. JRCOBS -80.55333 43.5411117-Rug-16 07.00 ELORA RC3 17-Rug-16 07.00 0.363 5.19& (null)
10 02GR0O0E RIVER AT ST. JACOBS -80.55333 43.5411117-Rug-16 08.00 ELORA RC3 17-Rug-16 08.00 0.38 5.11% 15.8
11 02GRO0E RIVER AT 5T. JRCOBS -80.55333 43.5411117-Rug-16 09.00 ELORA RC3 17-Rug-16 09.00 0.358 5.014 8.4
12 02GR00& RIVER AT ST. JRCOBS -B80.55333 43.5411117-Aug-16 10.00 ELORA RC3 17-Aug-16 10.00 0.358 5.014 21.5
13 02GRO06 RIVER AT 5T. JACOBS -80.55333 43.5411117-Rug-16 11.00 ELORA RC3 17-Rug-16 11.00 0.358 5.014 23.5
14 02GR00& RIVER AT ST. JRCOBS -B80.55333 43.5411117-Aug-16 12.00 ELORA RC3 17-Aug-16 12.00 0.355 4.888 24.8
15 02GR00E RIVER AT ST. JACOBS -80.55333 43.5411117-Rug-16 13.00 ELORA RC3 17-Rug-16 13.00 0.355 4.988 25.3
16 02GRO0E RIVER AT 5T. JRCOBS -B80.55333 43.5411117-Rug-16 14.00 ELORA RC3 17-Rug-16 14.00 0.354 4.962 25.7
17 02GR00& CONESTOGC RIVER AT ST. JACOBS -80.55333 43.5411117-Rug-16 15.00 ELORR RCS 17-Rug-16 15.00 0.353 4.938 25.4

B. (one single query)
create view view_2 as
select a.station_number as hyd _id, b.climate id,

(select round(sum(discharge m3persec/97),3) from conestogoriver hydreadings) as
avg daily discharge,

(select round(sum(water level m/97), 3) from conestogoriver hydreadings) as
avg daily waterlevel,

(select round(sum(discharge m3persec),3) from conestogoriver hydreadings) as
tot daily discharge,

(select round(max(water level m), 3) from conestogoriver hydreadings) as max_water hourly,
(select a.sample_datetime from conestogoriver hydreadings a, elorarcs climate hourly b

where water level m=(select max(water level m) from conestogoriver hydreadings) and
rownum=1 and a.sample datetime= b.reading_datetime) as time eventl,

c.discharge m3persec as discharge,
(select min(water level m) from conestogoriver hydreadings) as min_waterlevel,
(select a.sample datetime from conestogoriver hydreadings a, elorarcs climate hourly b

where water level m=(select min(water level m) from conestogoriver hydreadings) and
rownum=1 and a.sample datetime= b.reading_datetime) as time _event2,



d.meantempc as avg_daily temp,
(select max(temp c) from elorarcs climate hourly) as max_temp hourly,

(select reading_datetime from elorarcs climate hourly where temp c=(select max(temp c) from
elorarcs climate hourly)) as time event3,

(select min(temp_c) from elorarcs_climate hourly) as min_temp_hourly,

(select reading_datetime from elorarcs_climate hourly where temp c=(select min(temp c) from
elorarcs climate hourly)) as time event4

from grdb_hydro a, grdb_climate b, conestogoriver hydreadings c, elorarcs climate daily d,
elorarcs_climate hourly e

where e.reading_datetime= c.sample datetime
and e.climate id = b.climate id

and c.station_number=a.station_number

and a.station_number='02GA006'

and b.climate id ='6142286'

order by e.reading_datetime, b.climate id asc;

cript Output ¥ | B Query Result X

&, @) B8 50 | Fetched 50 rows in 0.504 seconds

s HYD_ID [ § cLIMATE_ID [ AVG_DAILY_DISC...| AVG_DAILY_WATER... { TOT_DAILY_DISCHARGE [} Mmax_WATER_...| | TIME_EVENT [ p1scrarce[} mo_waTerieve [ Tive BvenT_1 [ Ava_DalLy_TEMP |{} Max_TEMP_HOURLY [{} TIME_EvENT_2  [{} MiN_TEMP_HOURLY [} TIME_EVENT 3

1o2ca00s 614228 289.142 25.015 28047.374 0.489 13-2ug-16 21.00 3.997 0.1 o-16 20.00 .8 31.510-Aug-16 15.00 ~4.426-0ct-16 06.00
2 02cn006 25.018 7 0.489 13-2ug-16 21.00 3.997 16 20.00 11 51.5 10-Aug-16 15.00 -4

3 0288006 25.015 74 0.489 13-2ug-16 21.00 3.997 16 20.00 E 31.510-2ug-16 15.00 -1

4 0262006 25.015 74 0.429 13-2ug-16 21.00 3.897 16 20.00 -10.6 51.5 10-Aug-16 15.00 -4

5 026R006 25.015 71 0.489 13-2ug-16 21.00 3.997 16 20.00 2.2 31.510-2ug-16 15.00 -1

6 0262006 25.015 74 0.489 13-2ug-16 21.00 3.887 16 20.00 2.6 1.5 10-Aug-16 15.00 -4

7 n2sR00s 25.015 71 0.489 13-2ug-16 21.00 3.997 16 20.00 taull) 31.510-2ug-16 15.00 -1

8 0262006 25.015 74 0.489 13-2ug-16 21.00 3.897 16 20.00 3.4 1.5 10-Aug-16 15.00 -4

s 0262006 25.015 74 0.48913-Aug-16 21.00 3.997 16 20.00 5.6 51.510-Aug-1§ 15.00 -1

10 0262006 25.015 74 0.489 13-2ug-16 21.00 3.997 16 20.00 -12.2 31.510-Aug-16 15.00 -1

11 0262006 25.018 71 0.48913-2ug-16 21.00 3.997 16 20.00 B 51.5 10-Aug-16 15.00 -4

12 0262006 25.015 74 0.489 13-2ug-16 21.00 3.997 16 20.00 5.3 31.510-2ug-16 15.00 -1

13 0262006 25.015 74 0.48913-Bug-16 21.00 3.897 16 20.00 3.6 51.5 10-Aug-16 15.00 -4

14 0263006 25.015 71 0.48913-Aug-16 21.00 3.997 16 20.00 Y 31.510-2ug-16 15.00 -1

15 0262006 25.015 74 0.48913-ug-16 21.00 3.887 16 20.00 EE 1.5 10-Aug-16 15.00 -4

16 0263006 289108 25.015 28007374 0.489 13-2ug-16 21.00 3.997 16 20.00 14.6 31.510-2ug-16 15.00 ~4.426-00%-16 06.00
17 0262006 283.128 25.015 28087.374 0.48913-Bug-16 21.00 3.897 0.18328-5ep-16 20.00 13.1 31.510-Aug-16 15.00 ~4.426-0ct-16 06.00

C. Retrieve all the active hydrometric and climate stations (and all their data) within the
Grand River Drainage Basin:

select a.*, b.* from hyd_stations a, cli_stations b, grand river drainage basin c
where c.ws_type="WATERSHED'
and sdo_inside(a.geom, c.geom)="TRUE' and a.status="A'

and sdo_inside(b.geom, c.geom)="TRUE' and b.last year='2016' and b.name is not null;



iptOutput X | [B>Query Result %
B G Bk s | Fetched 50 rows in 0.3 seconds

{ STATION_NUMBER [{} STATION_NAME [ province [§ staTus [{; Latrruoe [{} Lonrrupe [{ veaR_From [{} vEAR_To [{} DRANAGE_AREA [} seDIMENT [ Rrien [ REAL_TIME [{} DATUM NAME [GEOM [ wame [ provinee 1 [§ cmate o [
1 026a041 GRAND RIVER NEAR DUNDALK o 2 4i.12003 -20.3627 1984 2016 66.491 N ¥ ASSUMED DATUM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARIO ee
2 n2ca031 BLUE SPRINGS CREEK NEAR EDEN MILLS w a 43.57614  -80.109 1965 2016 a5y b ASSUMED DATUM [MDSYS. SIX TRY] ROSEVILLE ONTRRIO
3 0268023 CANAGAGIGUE CREEX NEAR ELMIRA o a 43.57882 -20.50818 1356 2016 114.06¢ n " ASSUMED DATOM [MDSYS.SIX TRY] ROSEVILLE ONTARIO
40263034 GRAND RIVER AT WEST MONIROSE w 2 43.58503 -20.48147 1967 2016 11708 b ¥ ASSUMED DATUM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARIO
5 0262049 SMITH CREEK NERR NEWTON w 2 143.59637 -80.89428 2015 2016 b ¥ ASSUMED DATUM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARIO
6 026040 SEEED RIVER NERR ARMSTEONG MILLS o a 1363861 1973 2016 u b ASSTMED DATTM [MDSYS.SDY TRY] ROSEVILLE ONTARIO
7 026 CONESTOGO RIVER AT GLEN ALLAN n a 43.65423 1358 2016 w r ASSUMED DATOM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARIO
8 0262005 IRVINE RIVER NEAR SALEM w a 43.6936 - 1913 2016 b n ASSUMED DATUM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARIO
9 026R016 GRAND RIVER BELOW SHAND DA o a 43.73004 - 1950 2016 w b ASSUMED DATUM [MDSYS. SIX TRY] ROSEVILLE ONTRRIO
0 6262038 CONESTOGO RIVER ABOVE DRAYTON I 2 43.78353 - 1873 2016 n r ASSUMED DATOM [MDSYS.SDX TRY] ROSEVILLE ONTARIO
1 0262042 MOOREFIELD CREEX NEAR ROTHSAY w a 43.823 - 1989 2016 b ¥ ASSUMED DATUM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARIO
2 026a0L4 GRAND RIVER NERR MARSVILLE w a 43.86172 - 1947 2016 w b ASSUMED DATUM [MDSYS.SDO_GEQMETRY] ROSEVILLE ONIARIO
3 0268010 MCKENZIE CREEK NEAR CALEDONIA I 2 43.03384 - 1261 2016 n v ASSUMED DATOM [MDSYS.SDX TRY] ROSEVILLE ONTARIO
4 0268007 FAIRCHILD CREEK NEAR BRANTFORD w 2 43.14733 - 1964 2016 b ¥ ASSUMED DATUM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARIO
s 026B008 WAITEMANS CREEK NEAR MOUNT VERNON w a 143.12625 -80.38372 1961 2016 b b ASSUMED DATUM [MDSYS.SDO_GEQMETRY] ROSEVILLE ONIARIO
5 0268001 GRAND RIVER AT BRANTFORD o a 4s.13272 - 1312 2016 n v ASSUMED DATOM [MDSYS.SDO_GEOMETRY] ROSEVILLE ONTARTO

Watershed Calculations
-- Area of the Grand River Drainage Basin in km?

select ws_type, round(sdo_geom.sdo area(geom, 0.05, 'unit=sq_km'),2) as area from
grand river drainage basin where ws_type="WATERSHED';

s ws_TYPE |{} AREA |
| WATERSHED 6803.62

-- Elevation drop from river head to Lake Erie

select ((select max(E) from upper_elevation_point) - (select min(E) from
lower elevation_point)) as elevation_drop m from upper elevation point,

lower elevation_point where rownum=1;

{} ELEVATION_DROP_M |
1 360

-- Number of kilometers of river, how many tributaries
--- kilometers of the river:

select round(((select sum(sdo_geom.sdo length(a.geom, 0.05, 'unit=km")) as upper river km
from upper_waterbody a)+

(select sum(sdo_geom.sdo length(b.geom, 0.05, 'unit=km")) as lower_river km from
lower waterbody b)),2) as total river km from upper waterbody, lower waterbody

where rownum=1;

f} TOTAL_RIVER KM |
1 2824.11

---how many tributaries:

select ((select count(*) from upper watercourse)+(select count(*) from lower watercourse)) as
num_of tributaries from upper watercourse,



lower watercourse where rownum=1;

't NUM_OF_TRIBUTARIES |
1 19410

---Land Use
--total forest coverage in square kilometers

select round(((select sum(sdo_geom.sdo_area(a.geom, 0.05, 'unit=sq_km')) as
upper_forest cover from upper wooded area a)+

(select sum(sdo_geom.sdo area(b.geom, 0.05, 'unit=sq_km')) as lower forest cover from
lower wooded area b)),2) as forest_cover sqkm

from upper wooded area, lower wooded area

where rownum=1;

|t FOREST_COVER_SQKM |
1 1212.13

--total urban coverage in square kilometers

select round((

(select sum(sdo_geom.sdo_area(a.geom, 0.05, 'unit=sq_km')) from upper_residential a)+
(select sum(sdo _geom.sdo area(b.geom, 0.05, 'unit=sq_km')) from lower residential b)+
(select sum(sdo geom.sdo area(a.geom, 0.05, 'unit=sq_km')) from upper com inst area a)+
(select sum(sdo_geom.sdo area(b.geom, 0.05, 'unit=sq_km')) from lower com inst area b)
)

,2) as urban_area sqkm

from upper_residential, lower residential,upper com inst area, lower com inst area

where rownum=1;

' URBAN_AREA_SQKM |
i 135.45

--Total kilometers of roadways

select round(((select sum(sdo_geom.sdo_length(a.geom, 0.05, 'unit=km")) as upper_road km
from upper_road segment a)+

(select sum(sdo_geom.sdo length(b.geom, 0.05, 'unit=km")) as lower road km from
lower road segment b)),2) as total road km from upper road segment, lower road segment

where rownum=1;



{t TOTAL_ROAD_KM
1 11328.55
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02GAD31 BLUE SPRINGS CR_. H 43.576 -80.109 SR AR Discharger13p Discharge? St
02GA023 CANAGAGIGUE CR... H 43.58 -80.509 8/11/2016 0321 4139 12357.758 02GA006 o
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02GAD49 SMITH CREEK NE.. H 4355 -80.894 5/11/2016 0321 4139 12357.758 02GA006
02GAN40 SPEED RIVER NEA.. H 43.639 -80.27 5/11/2016 0321 4139 12357.758 02GA00G
02GA028 CONESTOGO RIVE... H 43,655 -80.702 4 8112016 0321 4139 12357.758 02GA00G
02GA0DS IRVINE RIVER NE... H 43.604 -80.445 8/11/2016 0.321 4.139 12357.758 02GA00S
02GA016 GRAND RIVER BE.. H 43731 80,341 5/11/2016 0321 4139 12357.758 02GA006
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02GB010 MCKENZIE CREEK . H 43.034 7955 8/11/2016 0.32 4.115 12357.758 02GA006
02GB007 FAIRCHILD CREEK.. H 43.147 -80.155 8/11/2016 0.319 4.001 12357.758 02GA006
02GE008 WHITEMANS CRE.. H 43.126 -80.384 5/11/2016 0313 4.091 12357.758 02GA006
02GBO01 GRAND RIVER AT.. H 43.133 -80.267 5/11/2016 0313 4.091 12357.758 02GA006
02GE006 HORNER CREEK ... H 431074 -80.553 5/11/2016 0313 4.091 12357.758 02GA006
02GA010 NITH RIVER NEAR... H 43.19 -80.455 5/11/2016 0318 4.068 12357.758 02GA006
N2G4007 RRANM RTVFR_AT H 431353 -R0 A AH1201A n3s 4 NARR 12357 758 N2GANDA
Metadata
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b 8/4/2016 2016
8/5/2016 2016
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‘Conestogo River at St. Jacobs Hydrometric Station | Elora RCS Climate Station
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S
SampleDatetime  WaterLevelM Disdl D Disdl
8/11/2016 0321 4139 12357.758 12GA0S
8/11/2016 0321 4139 12357.758 02GA0S
8112016 0321 4139 12357.758 02GA006
8/11/2016 0321 4139 12357.758 02GA006
4 B/11/2016 0321 4139 12357.758 02GA00§
8/11/2016 0321 4139 12357.758 02GA0S
8112016 0321 4139 12357.758 02GA006
8/11/2016 0321 4139 12357.758 02GA006
8/11/2016 0321 4139 12357.758 02GA006
8/11/2016 0321 4139 12357.758 02GA00§
8/11/2016 032 4115 12357.758 02GA006
8/11/2016 0318 4.091 12357.758 02GA006
8/11/2016 0318 4001 12357.758 02GA006
8/11/2016 0318 4,091 12357.758 02GA00
8/11/2016 0318 4.091 12357.758 02GA006
8/11/2016 0318 4.068 12357.758 02GA006
RHAMMA naR anem 12357 758 MGANG

Temperature including Dew Point for the period of August 1 to October 31, 2016 at Elora RCS
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Aug 2016 Sep oct

= Temperature (degree Celsius) = Dew Point Temperature (degree Celsius)

Mintempc Meantempc PrecipMm Climateld
15.6 21.3 1.2 6142286
13.7 214 ] 6142286
133 212 0 6142286
13.6 21 0 6142286
17.7 239 1 6142286
13 198 0 6142286
10 18 0.7 6142286
102 191 L1 6142286
1.3 204 0.7 6142286
154 37 0.8 6142286
147 23 318 6142286
216 6142286
19.2 234 27.8 6142286
15.2 20 0 6142286
13.8 197 ] 6142286
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8/13/2016 2016 B 13 278 19.2
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Metadata

Canadian Climate Stations (CDN,_Clomats_Stasions csv; cii_stations)
Description: All climare siatiors in Caneda available it poins data.
Cradit: NiA
Reference System: ESPG: 4269

istribution Format: Commz
Canadian By dromerric Seations (HydroMetStns_1948_3016; iyd_stations)
Descrption: 3l byt sation = Consda sl i pist data.

R.fmm s\slm ESPG: 4260

«+ Description: the natershed boumdary of tse Grand River Drainage Basin
Credits: N4

20 South 42. 788681
Reference System: KPSG 4260
Distribution Formi

Euironmen Conads dotz

+ Extent: West 80 057444 East -

7_sgacobs_hydreadings; r_lydreadings
o DtsciipHon: by clousric redings o Conttogs FEve St Jacobs by omseic staios o e peiod
August 1, 2016 to October 31, 2016
o Credit- Environment Canada
o Distribution Format: Comma Separated Values
'+ Grandriverat brangford_kydreadings; brangford hydreadings
iption: ydroemetri reacings o Grand River ot Erantford hydrometic sation for the period August
1,2016t0 Dﬂnl}zr’l JI)l(‘
o Credit: Eviroms
o Distribution rmm CnmmSemm aloes
mongly

and ey wezther eadings fiom Elora RCS climare sution incloding the
1, 2016

ings from Branford Airport inchuding.

ription: . 2
agpumur \n;ll 1-Ociber 312005 "
% Deiivaios Format Comma Seperated Values
Natural Ressurees Canada Canvee data-
+ Lo G vy Dratnage st am 61128 4 Vee):
Description: Canec is 2 disital cariographic reference me\mr\mu Resources Camadz (NRCm)
iz the best available éata offars quality to pv;’ighhzl
information i vectar forma, and compliss with intermations] escenatics standards. CanVac i 2 mult-somrce
product coming maindy o the National Topozraphic Data Base (NTDE), the Mayping the North process
canductad by the Canada Center for Mapping and Earth Observation (CCMED), the Atlas of Canada data,
the GeoBass initiative, and the data update usinz sxtellite imazery coverage (= £, Landzat 7, Spot, Radarsat,
stc). CanVec contams more than 60

1) Transport
Features, xmmmmpmms.n\mnm Lond Fasnas, Mo Male Feaaes, Zleraion Fsts,
Resouce Memagemen Features. and Topenymic
Geagraphic Locafion: North 44“]43.5&\5..30:2“6 o3 14137, West 5095655
Publication Date: 2016-0-13

tplaz of th dntrst: compts

Distribution format: ESRI Shapaﬁlemrjjmnu\mml)

Puiat of Crtact

Orgamizzion: Government of Cazads, Nmmmwscmm Sciences Secter
‘Email prean geoinfo moanBenada

Usagell:aléne

Govemmuens Licence - Canadz

239 1 6142286

19.8 L} 6142286
18 0.7 6142286
19.1 11 6142286
204 0.7 6142286
237 0.8 6142286
23 31.8 6142286

6142286
234 7.8 6142286
20 L} 6142286
18.7 0 6142286

°  Ofher Cozstraints
“This = rary informatian is abont the validity dste of the woodsd arsas have been seneraned
sing the Landcover product (CIRCA2000) avalable on the GeoBase Website. The validiy date
(VALIDITY,_DATE) of the wood: efz given NTS S0k mitss e af
one of the imiages that have been sed to associated 50K NTS it of the L andcover
product The validsty date g5 rnging from 19960623 to 20040812 This range cam be cansidered

forall woadsd area:
+ Lower Grna Rser Drainag Bosin (s 16113853847 ConVic):
D!xnpum CanVec is2 dig ] QRCm). It
] offers

graghical
vectar fomzt, lni(mn)]ueswv.hlumumnl somtics i Gt e e
mdm:nmm;mnd) opegraphic Data Base (NTDE), the Mapping the North procass
conducted by e e wuzppmgmmabsamm(::mmm e of s o,
and the data imazery coverage (= 2 Landsat 7, Spot, Radsar,
&ic). CanVec contains more than 60 topozrapic entities organized ixto € distibution themes; Transport
!meﬂ.H\dezma Land Fetars, N Nade eatrs, leton st

Features,
Resomca Manazement Fearure: ymic Featur:
Geagraphic Location: Nort: Loy 4701 5 St 41 M1 W 0 8292
Publication Date: 2016-09-13

Deveopment phae ofthe datase: compise

Vertical Accurscy: 5 maters

Distribution format: EXRI Shapsfile {urknow version)

Point of Contact
* Crganisatice: Governmens of Canaa: Narural Resources Canada: Earth Sciences Sector
. r.mmmmgmm angcanaia ca

. Opmom-mmu:me-cm
Other Constraints
» This suplemertary information is about the validity date of the woodsd areas. Wooded arsas have
been generated usitg the Landcover product (CIRCA2000) available oo the GeoBaze Web site. Tae
mmm date (VALIDITY_DATE] of the wooded mELn[n;ﬁm\‘[S‘G&uﬂlu’e{uﬂn-ﬂm
one of | have been used the iated 250K NTS unit of
mLzudm\!ﬂpwcm “The validity czte “mmmgﬁom 19960623 to 20040612 This range can
b considered for all woodsd araas.

+ Covadn Digial Sufuce Modelosic
Descriptio: The Conain Diged Sixfce Model (EDSHY &t f ! Rsources Canai
i mmammum neads for elevation dara
ats of 2 darived menmmuecm(,omsummmm oz
( = mmmmﬁ\n In these data, the elevarions ar capeured #t the top of brildings, m
S‘I‘Jm]lé zmiﬂlha‘rnhj!(LnﬂlﬂLhﬂ:!lzmlmnlﬂE] Aﬂ)ﬁ\lmﬂ’mmb!mufmnm!mﬂm
osaic Tequested

user-defined extent. The c
‘zrea. Derived products such 2s slope,
demend

Geapraphic Locain: Mk £ Bt 51 St 4 West 140
Date, 015513

o mlm Date: 20002001

D!\'dnpmlphaunlll! dataset: engoing

Distribution format: GeoTIFF (verzion)
Puint of Contact
* Crganisatiow: Governmens of Canaa: Narural Resources Canada: Earth Sciences Sector
»  Email ncan geoinfo meang@canada ca
© Usage Licence
+  Cpen Government Licence - Canaia
©  Other Constraints
* pae
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What techniques could be employed to improve the performance and functionality of your

application in the database and presentation tier?

Of the three tier architecture, the database tier deals with the data that drive the application.
Functionality and performance could improve if data are stored efficiently in one table rather

than in many, and if there are 1 to M relationships between entities.

Presentation tier deals with user interaction and APIs. To facilitate the performance and
functionality of the application, I could employ page flows and listeners, and the technique of

processing data without refreshing the page (Lecture 8).

Brief Summary

In the application, I successfully created the layout (top, centre and bottom), the panel boxes,
panel splitters and tabbed panels, and imported ADF tables and the geographic map from the
datasets with labels to distinguish climate and hydrometric stations using dvt:
mapPointStyleltem. When a table receives an input value, the corresponding map or graph also
changes. However, the tables that had many rows in them did not show a scroll bar to scroll left
and right to see the other fields. Also, the dvt:mapPointStyleltem of the map sometimes fail to
load, which distinguish hydrometric and climate stations from one another using Flags of

different colors. It works again after the jsf page is restarted.

If more time is available, I would further decorate the application interface with icons and
graphics, and improve its functionality further by making the interface more user-friendly

through adding permanent left-to-right scroll bars to tables that have many rows.
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Appendix
Terms:

Primary Key: an identification for one or more fields, used to represent relationships. Primary
keys must be unique, and must not be blank empty or null. Every unique record has a unique

primary key.

Foreign Key: used to define associations between entities by duplicating an attribute in one or
more entities. Foreign key values do not need to be unique, but must be the same datatype as the

primary key.

29 <6 99 Ces

Primary and Foreign Keys are also known as “constraints”, “sub-queries”, “joins” and “views”
(Sept 23 Lecture; Assignment 4B).

Indexes: Spatial indexing is used to facilitate spatial selection and enhance spatial query
performance as well as other operations such as spatial joins. It organizes space and the objects
in space so that only a subset of the objects are considered to answer a query instead of the
whole. R-Tree indexing is an example where indexes are two three or four dimensions, and
include all elements of a geometry such as points, lines and polygons. Non-spatial database

indexes create a hierarchical tree based on the column values indexed

(Oct 7 Lecture).
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Resources:

¢ (Canadian Climate Stations csv table

e Canadian Hydrometric Stations csv table

e Grand River Drainage Basin shapefile

e Environment Canada Hydrometric station reading data
e Environment Canada Climate station reading data

e Natural Resources Canada Grand River Drainage Basin Canvec data

Metadata:

Canadian Climate Stations (CDN_Climate _Stations.csv; cli_stations)

e Description: All climate stations in Canada available in point data.
e Credit: N/A
e Reference System: ESPG: 4269

¢ Distribution Format: Comma Separated Values

Canadian Hydrometric Stations (HydroMetStns 1948 2016; hyd_stations)

e Description: All hydrometric stations in Canada available in point data.
e Credit: N/A
e Reference System: ESPG: 4269

¢ Distribution Format: Comma Separated Values

Grand River Drainage Basin (GR_Watershed Boundary)

13



Description: the watershed boundary of the Grand River Drainage Basin
Credits: N/A

Extent: West -80.957444 East -79.454692, North 44.225320 South 42.788681
Reference System: EPSG: 4269

Distribution Format: ESRI Shapefile

Environment Canada data

Conestogoriver_stjacobs_hydreadings; conestogoriver_hydreadings
o Description: hydrometric readings from Conestogo River at St. Jacobs
hydrometric station for the period August 1, 2016 to October 31, 2016
o Credit: Environment Canada
o Distribution Format: Comma Separated Values
Grandriverat _brantford _hydreadings; brantford hydreadings
o Description: hydrometric readings from Grand River at Brantford hydrometric
station for the period August 1, 2016 to October 31, 2016
o Credit: Environment Canada
o Distribution Format: Comma Separated Values
Elorarcs_climate_daily; hourly; monthly
o Description: hourly, daily, and monthly weather readings from Elora RCS
climate station including the period of August 1-October 31, 2016
o Credit: Environment Canada
o Distribution Format: Comma Separated Values

Brantford_airport _climate_daily; hourly; montly

14



o Description: hourly, daily, and monthly weather readings from Brantford Airport
climate station including the period of August 1-October 31, 2016
o Credit: Environment Canada

o Distribution Format: Comma Separated Values

Natural Resources Canada Canvec data:

e Upper Grand River Drainage Basin (canvec_161128 155742; CanVec):

o Description: CanVec is a digital cartographic reference product of Natural
Resources Canada (NRCan). It originates from the best available data sources
covering Canadian territory, offers quality topographical information in vector
format, and complies with international geomatics standards. CanVec is a multi-
source product coming mainly from the National Topographic Data Base
(NTDB), the Mapping the North process conducted by the Canada Center for
Mapping and Earth Observation (CCMEOQ), the Atlas of Canada data, the
GeoBase initiative, and the data update using satellite imagery coverage (e.g.
Landsat 7, Spot, Radarsat, etc). CanVec contains more than 60 topographic
entities organized into 8 distribution themes: Transport Features, Administrative
Features, Hydro Features, Land Features, Man-Made Features, Elevation
Features, Resource Management Features, and Toponymic Features.

o Geographic Location: North: 44.22348, East:-80.02726, South:43.14137, West:
-80.95696

o Publication Date: 2016-09-13

o Development phase of the dataset: complete

o Revision cycle: unknown
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o Reference system: ESPG: 4617
o Horizontal Accuracy: between 2 and 200 meters
o Vertical Accuracy: between 5 and 10 meters
o Distribution format: ESRI Shapefile (unknown version)
o Point of Contact
* Organization: Government of Canada; Natural Resources Canada; Earth
Sciences Sector
* Email: nrcan.geoinfo.mcan@canada.ca
o Usage Licence
= Open Government Licence — Canada
o Other Constraints
= This supplementary information is about the validity date of the wooded
areas have been generated using the Landcover product (CIRCA2000)
available on the GeoBase Website. The validity date (VALIDITY DATE)
of the wooded areas of a given NTS 50k unit is set using the validity date
of one of the images that have been used to generate the associated 250K
NTS unit of the Landcover product. The validity date are ranging from

19960623 to 20040812. This range can be considered for all wooded areas

e Lower Grand River Drainage Basin (canvec_161128 155807; CanVec):
o Description: CanVec is a digital cartographic reference product of Natural
Resources Canada (NRCan). It originates from the best available data sources

covering Canadian territory, offers quality topographical information in vector
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format, and complies with international geomatics standards. CanVec is a multi-
source product coming mainly from the National Topographic Data Base
(NTDB), the Mapping the North process conducted by the Canada Center for
Mapping and Earth Observation (CCMEO), the Atlas of Canada data, the
GeoBase initiative, and the data update using satellite imagery coverage (e.g.
Landsat 7, Spot, Radarsat, etc). CanVec contains more than 60 topographic
entities organized into 8 distribution themes: Transport Features, Administrative
Features, Hydro Features, Land Features, Man-Made Features, Elevation
Features, Resource Management Features, and Toponymic Features.
Geographic Location: North: 43.42693 East: -79.4701256 South: 42.8474915
West: -80.82992
Publication Date: 2016-09-13
Development phase of the dataset: complete
Revision cycle: unknown
Reference system: ESPG: 4617
Horizontal Accuracy: between 2 and 200 meters
Vertical Accuracy: 5 meters
Distribution format: ESRI Shapefile (unknown version)
Point of Contact

= Organisation: Government of Canada; Natural Resources Canada; Earth

Sciences Sector
=  Email: nrcan.geoinfo.mcan@canada.ca

Usage Licence
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= Open Government Licence — Canada
o Other Constraints

= This supplementary information is about the validity date of the wooded
areas. Wooded areas have been generated using the Landcover product
(CIRCA2000) available on the GeoBase Web site. The validity date
(VALIDITY_ DATE) of the wooded areas of a given NTS 50k unit is set
using the validity date of one of the images that have been used to
generate the associated 250K NTS unit of the Landcover product. The
validity date are ranging from 19960623 to 20040812. This range can be

considered for all wooded areas.

o Canadian Digital Surface Model Mosaic
o Description: The Canadian Digital Surface Model (CDSM) is part of Natural

Resources Canada's altimetry system designed to better meet the users' needs for
elevation data and products. The 0.75second (~20 m) CDSM consists of a derived
product from the original 1-second (30 m) Shuttle Radar Topographic Mission
(SRTM) digital surface model (DSM). In these data, the elevations are captured at
the top of buildings, trees, structures, and other objects rather than at ground level.
A CDSM mosaic can be obtained for a pre-defined or user-defined extent. The
coverage and resolution of a mosaic varies according to the extent of the
requested area. Derived products such as slope, shaded relief and colour shaded
relief maps can also be generated on demand.

o Geographic Location: North: 60 East: -52 South: 41 West: -140
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Publication Date: 2016-09-13
Validity Date: 2000/2000
Development phase of the dataset: ongoing
Revision cycle: as needed
Reference system: ESPG: 4617
Horizontal Accuracy: between 2 and 200 meters
Vertical Accuracy: 5 meters
Distribution format: GeoTIFF (version)
Point of Contact

= Organisation: Government of Canada; Natural Resources Canada; Earth

Sciences Sector

* Email: nrcan.geoinfo.mcan(@canada.ca
Usage Licence

= Open Government Licence — Canada
Other Constraints

" none
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