Creating a map of sites and extracting mapped values 
corresponding to the site coordinates
Bongghi Hong and Dennis Swaney
January 10, 2008
This document describes how to create a map of site locations (point coverage) and then obtain corresponding values of a map (polygon coverage) at the set of point locations. As an example, we will use the CMAQ model atmospheric deposition estimates as a polygon map (total N deposition in kg/km2/year shown with a map of 16 Northeast US watersheds):
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We will extract CMAQ deposition values at a number of locations where observation stations are located. 
First, we need to create a gis coverage containing the point locations.  The location information is provided as an Excel file (“LAT” and “LONG” columns contain latitude and longitude values, respectively) which can also contain other fields (eg station ids, etc):
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1 |AUTHOR _Data Set Site Name/ID Plot/Catchment COUNTRY State/Province Other location LAT LONG ELEV (m) |
2 [Nelson |Hg and NO3 retention Cailac CATCH USA  Maine ‘Acatia 443 82 12
3 |Nelson | Hg and NO3 retention Hadlock CATCH USA  Maine Acatia 4433 BB28 137
4 |Femandez Bear Brook Watershed in Maing Project BEWM CATCH USA  Maine Midcoast 4452 BBOB 275
5 |Ross  NSRC-NERC Brush G CATCH USA  Vermont Green Mauntains 4432 7288 839
6 |Ross  NSRC-NERC Brush D CATCH USA  Vermont Green Mauntains 443 7288 84l
7 |Campbell | Lye Brook (WS4) LB4 CATCH USA  Vermont Green Mauntains 4312 7305 305
8 |Campbell | Lye Brook (WSE) LE6 CATCH USA  Vermont Green Mauntains 4312 7303 &70
9 |Campbell | Lye Brook (WS8) [ CATCH USA  Vermont Green Mauntains 4312 7303 725

10 Campbell _ Sleepers River (WS9) SR CATCH USA  Vermont Not applicable 4448 7217 519
11 Campbell  Cone Pond cp CATCH USA New Hampshire White Mountians 4390 7160 485
12 Campbell _ Hubbard Brook (WSE) HEB CATCH USA New Hampshire White Mountians 4395 7173 549
13 Campbell _ Hubbard Brook (WS3) HE9 CATCH USA New Hampshire White Mountians 4392 7175 685
14]Goodale  WNL-LUH 1A CATCH USA  New Hampshire White Mins 4426 7125 637
15 Goodale  WNL-LUH 18 CATCH USA  New Hampshire White Mins 4426 7125 644
1B Goodale  WNL-LUH 1c CATCH USA  New Hampshire White Mins 4426 7125 632
17 Goodale  WNL-LUH 24 CATCH USA  New Hampshire White Mins 4427 7123 53
18| Goodale  WML-LUH B CATCH USA New Hampshire White Mins 4428 7123 533
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First, save the Excel file in a database (dbf) format, so that the table can be read and added to ArcGIS. Below shows the table saved as “StationLocation.dbf” and added to ArcGIS:

[image: image3.png];IEI_I
on [ Aumor oATA SET_ SITE_nawe PLOT_CATCH|_COWTRY | _STATE PROV OmhER Loc Loc [ BLEvm
> O[Feton A ana o3 reertion Casiec Carr i) ane cadn CES
TlNelson——[Hgand 603 rferion ik Carcr i) ane cadn [T F
2|Femandez |Bear Brock Watershed e o ] Carcr i) ane Widcoest CEIE T
3[Ross NSRCAERC B G Carcr i) Vermert Green riains [ -
F[Ross NSRCAERC Brusho Carcr i) Vermert Gresn Weuriais wn e e
5 Campbell[Lye Erook (454 i) Carcr i) Vermert Gresn Weuriais w2 a5 as
& Campbell[Lye Brosk (455) ] Carcr i) Vermert Gresn Weuriais w2 7m0
7 Campbell[Lye Brosk (458) ] Carcr i) Vermert Gresn euriais W 7am| 1%
& Compel—[Seepers Aver 0758) = Carcr i) Vermert ot applcatie w7 e
3[Campel—[Cone Pora & Carcr i) New Hampshire Wi Meuriians CE -
70 Campbel—[ubbard Brook (958) e Carcr i) New Hampshie Wi Weuriens CEE
1 Campbel—[Fubbard Brook VS8) ] Carcr i) New Hampshie Wi Weuriens wm| i
72 Gonase WAL i Carcr i) New Hampshie e s | i e
73 Gondde ALLLIY ® Carcr i) New Hampshie e s e
T4 Gondde ANLLLI ic Carcr i) New Hampshie e s EEET
75 Gondde WAL = Carcr i) New Hampshie e s war| s e
76 Gondse ALLLI = Carcr i) New Hampshie e s wa iz e
7 Gondse —ALLLIY a» Carcr i) New Hampshie e s CECIE -
16 Gondse —ANLLLI £ Carcr i) New Hampshie e s was| s e
79 Gondde ALLLIY 0 Carcr i) New Hampshie e s W s s
20 Gondde ALLLI ® Carcr i) New Hampshie e s CERE
21 Gondde WAL a Carcr i) New Hampshie e s CECIE
22 Gondde WAL o Carcr i) New Hampshie e s W s e
25 Gondde WAL B Carcr i) New Hampshie e s CETI R —
25 Gondde ALK £ Carcr i) New Hampshie e s wai| i e
25 Gondde WAL e Carcr i) New Hampshie e s EEETN
25 Gondde ALK £ Carcr i) New Hampshie e s CET R —
27 Gondde ALK o Carcr i) New Hampshie e s CERE
-] carcr i) New Hampshie Wit s EEr I —

Record 14 _||— 3{01] St [A1_Selcted | Records (it of 154 Sected)

Options





Next, create a point map showing observation stations from latitude and longitude information by clicking “Tools > Add XY Data...” and the “Add XY Data” window will be open. Select “StationLocation” for the location table, and “LONG” and “LAT” as longitude and latitude, as x and y data respectively. Specify coordinate system by clicking “Edit...” and importing the coordinate system of the CMAQ deposition map:
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Note that, in order to perform this analysis, the point (station) and polygon (deposition) maps should have the same coordinate system. Since the locations in this example are recorded in degrees, it is appropriate to use the polygon map having the same unit. If, for example, the locations were recorded in meters or feet, it would be appropriate to use a polygon map having the corresponding unit. Clicking “OK” will add the points to ArcGIS as a point map:

[image: image5.png]=lolx|

Fle Edt View Insert Selection Tooks Window Help

DEES[4 BBX |0 |biwmsm LS00 [ QQEZOSED 12K 0t
El g

£ StationLocation Events
16 NE US Wat
[m]
£ B DepostionMapUsLargel
NYA
[ FENtt)
119209
210-317
318464
465647
645857
I asa - 1094
095 - 1386
1367 - 1980
161 - 5233

| E— (0

Displey | Souce ] Selection Jooiena

[ [t41°1445.52W 59284 34 |





The point map needs to be saved in a shapefile format. Right-click on the point map name “StationLocation Events” on the left window, select “Data > Export Data...”, and save the map as “Stations.shp”. To extract the CMAQ deposition estimates at these points, we will use the “Intersect Point Tool” feature of the Hawth’s Analysis Tools (downloading and running the Hawth’s Analysis Tools is described in detail in the earlier document “Calculating Area Weighted Means”):
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Clicking on “HawthTools > Analysis Tools > Intersect Point Tool” opens the “Intersect Point Tool” window. Select the point map “Stations” for “point file to intersect” and the CMAQ deposition map for the polygon layer:
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Clicking “OK” will open another window for selecting the fields in the CMAQ deposition map to be estimated: 
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In this example, the following fields are selected (all in kg/km2/year):

DRYN_W_A: dry N deposition in winter

DRYOXN_W_A: dry oxidized N deposition in winter

DRYREDN_WA: dry reduced N deposition in winter

DRYS_W_A: dry S deposition in winter

N_W_A: N deposition in winter

OXN_W_A: oxidized N deposition in winter

REDN_W_A: reduced N deposition in winter

S_W_A: S deposition in winter

WETN_W_A: wet N deposition in winter

WETOXN_W_A: wet oxidized N deposition in winter

WETREDN_WA: wet reduced N deposition in winter
WETS_W_A: wet S deposition in winter
DRYN_Sp_A: dry N deposition in spring
DRYOXN_SpA: dry oxidized N deposition in spring
DRYREDNSpA: dry reduced N deposition in spring
DRYS_Sp_A: dry S deposition in spring
N_Sp_A: N deposition in spring
OXN_Sp_A: oxidized N deposition in spring
REDN_Sp_A: reduced N deposition in spring
S_Sp_A: S deposition in spring
WETN_Sp_A: wet N deposition in spring
WETOXN_SpA: wet oxidized N deposition in spring
WETREDNSpA: wet reduced N deposition in spring
WETS_Sp_A: wet S deposition in spring
DRYN_Su_A: dry N deposition in summer
DRYOXN_SuA: dry oxidized N deposition in summer
DRYREDNSuA: dry reduced N deposition in summer
DRYS_Su_A: dry S deposition in summer
N_Su_A: N deposition in summer
OXN_Su_A: oxidized N deposition in summer
REDN_Su_A: reduced N deposition in summer
S_Su_A: S deposition in summer
WETN_Su_A: wet N deposition in summer
WETOXN_SuA: wet oxidized N deposition in summer
WETREDNSuA: wet reduced N deposition in summer
WETS_Su_A: wet S deposition in summer
DRYN_F_A: dry N deposition in fall
DRYOXN_F_A: dry oxidized N deposition in fall
DRYREDN_FA: dry reduced N deposition in fall
DRYS_F_A: dry S deposition in fall
N_F_A: N deposition in fall
OXN_F_A: oxidized N deposition in fall
REDN_F_A: reduced N deposition in fall
S_F_A: S deposition in fall
WETN_F_A: wet N deposition in fall
WETOXN_F_A: wet oxidized N deposition in fall
WETREDN_FA: wet reduced N deposition in fall
WETS_F_A: wet S deposition in fall
DRYN_Y_A: annual dry N deposition
DRYOXN_Y_A: annual dry oxidized N deposition
DRYREDN_YA: annual dry reduced N deposition
DRYS_Y_A: annual dry S deposition
N_Y_A: annual N deposition
OXN_Y_A: annual oxidized N deposition
REDN_Y_A: annual reduced N deposition
S_Y_A: annual S deposition
WETN_Y_A: annual wet N deposition
WETOXN_Y_A: annual wet oxidized N deposition
WETREDN_YA: annual wet reduced N deposition
WETS_Y_A: annual wet S deposition
Clicking “Next” and then “OK” will start the computation. After the calculation is finished, check the “Processing results” window and make sure that there was no error: 
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Now the point map “Stations” contains the selected fields from the CMAQ deposition map. You can show any of the field information in a map (e.g., total annual N deposition in kg/km2/year), or export the attribute file for further analysis:
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