UofA Biological Sciences — GIS 18 February 2005

How to Semi-Automate the “Joining” of Ice Chart Attributes
to Animal Locations by the Appropriate Date

These instructions enable you to reclassify a point shapefile of locations according to a
specified date range as defined by the temporal resolution of ice charts. Using ESRI
ArcGIS and MS Excel software, you perform the following:
ESRI ArcGIS — combine all ice data together for processing and reclassify points to
select and intersect with individual ice charts
e Append ice charts into one file
e Summarize by DATE_CARTE
e Export to dBase
e Once date range expressions have been calculated, reclassify
locations into a new field
e Use a toolbox model to intersect selected points with the appropriate
ice chart
MS Excel — calculate new fields and concatenate into reclassification expressions
e Import dBase
e Calculate mid value of days between ice chart dates
e Calculate lower and upper bounds in date range
e Concatenate expressions for use in ArcGIS
All functionality is available out-of-the box from MS Excel and ArcGIS(ArcView) 9.0.

ORIGINAL DATA

Goodbears_icelLL.shp A shapefile of point locations with the following
critical field: Date_

YYYYMMDD.shp Various shapefiles of polygon ice charts with
the following critical field: Date_Carte

CREATED DATA

Ice_Charts.shp Huge shapefile of all ice chart polygon
layers appended together
Sum_Date_Carte.dbf dBase table resulting from the summarizing

of All_Charts.shp to obtain unique

Date_Carte values from all ice charts
Sum_Date_Carte_Exp.xls MS Excel worksheet containing

reclassification calculations

pts_YYYYMMDD.shp Various point shapefiles resulting from the
selection/intersection toolbox model
BearPts_Charts.shp A shapefile of all points resulting from the

model appended together
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Start in ArcMap:
1. Add all the ice charts to a new empty map document E
EN 2. Right-click on the first & aroobox I
E———— Export Data... layer in the table of gg i:j::lsv:to 'Dl'llzols
contents and choose @9 Cartoaraphy Tools
DATA >>> EXPORT DATA to create a copy f{g o
3. Use the output name Ice_Charts.shp and click SAVE =4 Data Managemer Tools
and then OK -8 Feature class
% Features
P -85 Fields
=10/ Sl
2 At
Input Features ;‘ Copy e
I j ﬂ -# Delets
19920229 : -#* Select Data
g1992ﬂ1 3 ﬂ -8 Generalization
ﬂ % Layers and Table Yiey
- +1- 883 Praiertinns, and Trane
A | I »
ﬂ Favornites ||"1E|'3H | Searchl
4
4. In ArcToolbox, locate
the APPEND tool and
Output Features open it
[ 1ce_Chars = 2 5. Set Ice_Charts.shp as
Schema Type (optional) the output layer and all
[No_TEST [~ other ice charts (except
- the one you copied!) as

the input layers
Ok, | Cancel | Environments...l Show Help = I 6 Choose NO_TEST as

the schema type

7. Click OK

8. Right-click on Ice_Charts.shp in the table of contents, and choose OPEN
ATTRIBUTE TABLE

9. Right-click on the heading of any field containing
e NG AN I EEGnT text values (e.g. LEGEND)

Land = Sork Ascending 10.Choose SUMMARIZE

[ore - Sort Descending 11.In the Summarize dialog switch the field to

Fastice Il DATE_CARTE as the field to summarize on

12.1gnore the rest and name the output

Summarize 21|
Sum_Date_Carte.dbf A o o each urict vl
. urnrmarize creates a new table contaning one record ror each unique value
1 3 . CI|Ck OK of the selected field, along with statistics 's_:lummalizing any of the otﬁel fields.
You now have a table containing the : :
unique date values for all ice charts. - SElE B h I Gl L
|DATE_EAHTE |

These will be used to determine the mid-
point between dates that will aid ion
calculating lower and upper bounds of date ranges.
14.Close ArcMap

2. Choosze one or more summary statistics to be included in the
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Steps in Excel:
15.0pen Sum_Date_Carte.dbf

Fd Microsoft Excel - Sum_Date_Carte.dbf
J File Edit Yiew Insert Format Tools Data Window Help Acrobat

DzRagRY|smRrdo-o (= 82 @d o - 3.1
| e -0 -[Bru/SE==H8%, B3 FEL-5-A-
[TEx] | =
A | e | ¢ | b | E [ F | & [ H | |
| 1 [DATE_CARTE Cnt_DATE_C Midvalue Lbound Ubound  Sel_Date Expression
| 2 | 1/31/1932 B7
| 3 | 2291992 B0
EN 3/31/1992 G0
o 20
B
2 Look in: I[:I join_ice j - | @ > s + Tools -
| 8 | 8] 19920131, dbf
| 9 19920229, dbF
|10 19920331 dbF
11 goodbears_jcelL,dbf
| 12 Ice_Charts,dbf
| 13 | Surn_DakeCarke,dbf
ﬂ Iy Dacurments
15
16
17
18]
19
Ed
[21]
22
El
24
o | File name: I = = open |-
i Files of tvpe: IdBaseFiIes j Cancel |
16.Add the following new headings:

MidValue — the mid-point between one date and the next
Lbound — the actual before date to be included
Ubound - the actual after date to be included
Sel_Date — reformatted ice chart date as YYYYMMDD
strLbound — conversion of date type to string type
strUbound — conversion of date type to string type
e Expression — concatenation of date ranges
17.Enter the following functions into the first empty cell below each new heading:

o o ¢ ¢ 0 o O

Cell
Reference  Heading Function(s)
D MidValue =IF(ISERROR((B2-B1)/2),INT(DAY(B2)/2),INT((B2-B1)/2))
E Lbound =B2-D2
F Ubound =|F(ISBLANK(E3),(B2+D2),E3)
G Sel_Date = IF(AND((MONTH(B2) < 10),(DAY(B2) < 10)), (YEAR(B2) &

"0" & MONTH(B2) & "0" & DAY(B2)), IF((MONTH(B2) < 10),
(YEAR(B2) & "0" & MONTH(B2) & DAY(B2)), IF((DAY(B2) <
10), (YEAR(B2) & MONTH(B2) & "0" & DAY (B2)), (YEAR(B2)
& MONTH(B2) & DAY(B2)))))
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H stlbound ~ =MONTH(E2) & "/" & DAY(E2) & "/" & YEAR(E2)
| strUbound  =MONTH(F2) & "/" & DAY(F2) & "/" & YEAR(F2)
J Expression  ="IF (DATE_] > #" & H2 & "# AND [DATE_] <= #" & 12 & "#)

THEN ptDate =" & G2
18.Copy down each column for all records
19.Inspect for any errors and correct them
20.SAVE AS a MS Excel Workbook: Sum_Date_Carte_Exp.xls

F4 Microsoft Excel - Sum_Date_Carte_Exp 1Ol x|
J File Edit WYiew Insert Format Tools Data Window Help Acrobat ;'iliﬂ
DeEda ey sbBC o - |& = A& 23
| arial -0 - BIUE=E=E %%, W% = R Av
J1 | =| Expression
F [ &6 | H [ |

Ubound  Sel_Date strlbound strlUbound |Expression
2M15/1992 19920131 [1A16/1992 |2/15/1992 |IF ([DATE_] = #1/16/1952% AND [DATE_] == 2161 B E il

3/16/1992 19920229 |2/115/1992 |3£/16/1992 |IF ([DATE_] * #2A15/1992# AND [DATE_] <= #3/16/15 (B Paste
411615992 19920331 | 3/16/1992 4/15/1992 |IF ([DATE ] = #3/16/19524 AMD [DATE | == #4/15/15  Paste Specidl...

I_

Insert Copied Cells
Celete

Clear Contents

N N

14 [ 4w [¥]'5um_Date_Carte
Feady

Format Cells. ..
Colurnn width. ..

21.Select the Expression column and copy and paste into Notepad

22.Close Excel

23.Replace the first line ‘Expression’ with the following statement:
Dim ptDate As String

=

File Edit Format Help

-

IF CIDATE ] o PI/16/1007# AND [DATE_] <= #2/15/1992#) THEN ptDate

= 19920131

IF ([DATE_] = #2/15/1992# AND [DATE_] <= #3/16/1992#) THEN ptDate = 19920229

IF ([DATE_] = #3/16/1992# AND [DATE_] <= #4/15/1992#) THEN ptDate = 19920331
H

24.SAVE the text file of expressions for future reference

Final Steps in ArcMap:

25.0pen ArcMap 21|
26.Add the Goodbears_iceLL.shp data and all Name:[pDae
individual ice charts to a new empty map -
document Type: hd
27.Right-click on Goodbears_icelLL.shp and - Field Properties
OPEN ATTRIBUTE TABLE [Length E |
28.Choose OPTIONS >>> ADD FIELD
| 29.Name this new Text field of
'M"Etf; So:t Ascending o width 8: ptDate
: £ Sork Descending 30. nght-Clle on the ptDate
L summarize... heading and choose
R colcuce vahes... CALCULATE VALUES oK _|_ o |
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31.In the field calculator, Click on the Advanced check box

21 32.Select the expressions in
Fields: Type: Functions: your teXt ﬁle, COPY (Ctl’|-C)
A& Mumber and PASTE (Ctrl-V) into the
DIST_KM_ & Sl pre-logic VBA script code
ot * Date window of the field calculator
o 33. Type ptDate in the second
LOC_CODE window
MONTH 34.Click OK
At il 35.Right-click on the DATE _
Fre-Logic VEA Script Code ¥ Advanced headlng and Choose SORT

ASCENDING

36. Inspect that the
reclassification values from
the date range expressions

Dlim ptDrate Az Sting ;I Load... |
IF[[DATE ] » #1./16/19924 AND [DATE_] <= #2/15,/1992H) THEM =

IF ([DATE_] > #2/15/19928# AND [DATE_] <= #3/16/1992H#] THEN
IF ([DATE ] » #3/16/19928 AND [DATE_| <= #4/15/19924] THEN

[~ did a proper job at grouping
i’;?;:e the actual locations dates as
defined by the ice chart
temporal resolution
37.In ArcToolbox, right-click on the v ——— 1ol x]
main toolbox (named =l
ArcToolbox at the top of the list) gl Tl _
and choose ADD TOOLBOX | grodbear el =
38.Navigate to the folder where Expression (optional)
join_ice.tbx is stored, select it, [FLAND" = 0 AND ["Date" - 155201 31) =
and click OPEN Selection layer
39. Double click on the Model tool faoodbests celL 1582011
(I'm working on a ScriptTool Input polygons -
that will require less user input) | 15520131 =
40. Set the parameters as required Output intersection
for eaCh Se|eCtI0n Of |OcatI0nS IC:\W’orkSpace\EmiI_l,JF'\ioin_ice\pts_'I9920131.$hp
and intersection with the
corresponding ice chart
41.REPEAT, REPEAT, REPEAT
for each ice chart date r
42.\When using the Model tool, :
make sureg’:o substitute in the DS CES | e | ST RN

YYYYMMDD format in the
following boxes:
e Expression >>> ("LAND" = 0) AND ("ptDate" ='YYYYMMDD')
e Selection layer >>> goodbears_iceLL_YYYYMMDD
¢ Input polygons >>> YYYYMMDD
e Output intersection >>> pts YYYYMMDD
43.When finished running the tool repetitively, create a copy of the first
pts YYYYMMDD and name it BearPts_Charts.shp
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44.1n ArcToolbox, locate the APPEND tool and open it

45.Set BearPts_Charts.shp as the output layer and all other pts_YYYYMMDD
(except the one you copied!) as the input layers

46.Choose NO_TEST as the schema type

47.Click OK

48.Right-click on BearPts_Charts.shp in the table of contents, and choose OPEN
ATTRIBUTE TABLE

49. Examine the combined attributes of the original points and the intersected ice
charts by appropriate date (Note: some of the fields have been hidden in the
example below.)

=10/ x|
FID Shape | PTT_ID DATE_ | LOC_CODE| LAHD X ¥ ptDate | A_LEGEND | REGIOH | DATE_CARTE EGG_ATTR -
3 0 | Paint 0101048 24208992 1 06178969 6628777, 19920131 |Remote eyy |BH 143111992 O+ 3 7 @ @ @ 4 1. @ @ 5 S5 @ @ @ @ Q-J
1 |Poinit o008 |2EM0 992 1 0|G546741 4 6721225, 1992013 |Remate gy (BH 1f311982 S+ 3_7_m @ @ 4. 1. @ @ 5 5_f @ _m g |9
2 |Point o004 |2M44 992 1 0|601003.9 [6367003. 19520131 |Remate gy (BH 1031992 S+ 3 7 @ @ @ 4 1 _@_ @ @ _5_5_ @ @ @ @ |9
3 |Paint 010114 24215992 2 0| 7093059 |677E790. 19920131 |Remote egy |BH 14311992 S+_3_7_@_@ @ 4. @ @ @ _5_5_@_ @ @ i |9-
4 |Paint 010114 |206M8992 1 06771624 6770367, 19920131 |Remote ey |BH 14311992 S+ _3_7_m_@m_ro_4._1._@_f0_@_5_5_i@ @ i@ @ |9-
5 |Paint 010114 24001932 1 0|BE2117 .9 6708302, 19920131 |Remote eqy  |BH 143111992 O+ 3 7 b @ e 4. 1. @ e @ 5 5 @ @ i@ @ |9-
& |Painit o1o11a |2M4M992 2 0|6532453 6 |B623693. 19920131 |Remate eog (BH /311982 S+ 3 7 @@ @ @ 4 @ @ @ 5 5 @ @ @ |9
T |Poinit o004 28220992 1 0|595325801 |6627094. 19520229 |Remaote gy (BH 20291992 S+ 7 3 @ g @ 4. @ @ 6 _5_ @ @ @ g |9
& |Point o004 |3MM5832 2 0|622769.8 |6631225. 19920229 |Remate egy (BH 21291932 S+ 7 3 @ @ @ 4 1 _@ @ @ 6 5 @ @ g @ |9
9 |Paint 010104 3851992 1 0655224 4 | 6740539 19920229 |Remote egy |BH 2291992 S+_T_3_(@_rE0__4. @ @ g _6_S_@_ @ @ i |9-
10 |Point 010114 |2M8M992 2 06595251 |G574352. 19920229 |Remote eagy |BH 202919392 S+_5_o_i@_@m_o_4._1._@_f0_@_5_5_@ @ i@ @ |9-
11 [Point (010714 [2/221802 1 06547041 | 5500728, [10920220 |Remote gy |EH 2091892 [9+55 @ @ @41 @@ @55 @B e @ |5
« I |
Recard: Llill 10|21 Show: W Selected | Records [0 out of 75 Selected.) Optionz = |

50. Export for use in a stats package

Input
polygons

P Pe
. Intersect

Make Feature
Layer

Output
intersectio
n

Selection
layer

Model workflow: Parameters can be modified to suit your needs.
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