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Using USGS TNM Vector Data to Create
Seamless Topographic Maps in ArcGIS

One of the most popular download on this site is how to convert USGS geopdf to geotiffs using ArcGIS. So |

started to thinking about why not use the USGS Topo Vector Data to create seamless maps that are very
similar to the USGS geopdfs? Why do | want to use the USGS Topo Vector Data to create topographic maps?
Because it’s a hassle and a pain in neck to get USGS GeoPDFs into a GIS, and sometimes the web mapping

services just don’t cut it (e.g. resolution not good enough, limited control over styling, etc.).

This post is a follow up post to the previous, USGS TNM Style Template ArcGIS. Data for Hawaii is now

available to use with the ArcGIS map document template. | like the USGS TNM Topographic maps as
basemaps — it provides an informative but clean background for whatever data layers | overlay on top of it and
plus most people are familiar with it. If you are looking to recreate a USGS Topographic Quadrangle maps
(7.5-Minute topo quads) in ArcGIS - | suggest you follow the instructions given on the USGS site. What |
want is to assemble a statewide dataset for use with the TNM style template to create a seamless USGS topo

maps. You should read the USGS FAQ on using the USGS TNM style template.

Step 1: Download Datasets and TNM Style Template

So, the first step is to download the datasets needed for Hawaii and the style template.

1. A good place to look for data is here: https://viewer.nationalmap.gov/basic/ or go directly to

https://viewer.nationalmap.gov/tools/topotemplate/

First you should download the TNM Style template and Topo Map Vector Data GDBs for all the 7.5-Minute
quads of interest. Here | have the Topo_TNM_Style Template which contains the ArcMap map document that
will be used for the styling and map making later.
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Also | have downloaded all the vector data by island. Make sure you download data as file geodatabases and

= B Topo_TNM_Style_Template
# 3 MGRS_and_Table.gdb
@] TopoTNMStyleTemplate_v10_0.mxd

not shapefiles. If you know what you're doing then you can go directly to the Cloud Browse FTP site and

download what you need. Unfortunately the listing of staged vector data doesn't include Hawaii so | have use

the data download service instead.

+ @ VECTOR_47180_Waipahu_7_5_Min.gdb

Lj VECTOR_14722_Ewa_7_3_Min.gdb

W VECTOR_185%46_Halerwa_7_3_Min.gdb

3 VECTOR_19677_Hauula_7_3_Min.gdb

L3 VECTOR_22977_Kaena_7_3 Min.gdb

3 VECTOR_22979_Kahana_7_3_Min.gdb

W VECTOR_229385_Kahuku_7_3_Min.gdb

3 VECTOR_23037_Kaneche_7_3_Min.gdb

L3 VECTOR_23935_Koko_Head_7_3 Min.gdb

3 VECTOR_29778_Mckapu_Point_7_5_Min.gdb
¥ VECTOR_345345_Pearl_Harbor_7_3_Min.gdb

3 VECTOR_393337_Koko_Head_OE_E_7_3 Min.gdb
¥ VECTOR_40199_5chofield_Barracks_7_3_Min.gdb
3 VECTOR_47174_Waianae_7_3_Min.gdb

W VECTOR_47176_Waimea_7_5_Min.gdb

Topo Vector Data for 7.5-Minute cells for Oahu
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If you look at the topo vector data GDB file you'll see that it contains the following data - shown below is a
example for Pearl Harbor quad, but all the GDBs should contains the same datasets. Using this as a reference

I'm going to download the statewide (Hawaii) equivalents to created my Statewide Topo Vector Data GDB.

= L VECTOR_34545_Pearl_Harbor_7_3 Min.g
= P Cells
(& CellGrid_7_3Minute
= 'ﬁl Foundation
= Elev Contour
\E| GU_CountyOrEquivalent
=] GL)_Reserve
B GU_StateOrTerritory
[E| LANDCOVER_WOODLAND
%] Struct_Point
] Trans_AirportPoint
[E| Trans_AirportRunway
= Trans_RoadSegment_MNTDMNOFS
= 'ﬁl GazVector
%] TNMDerivedMames
= Hydrography
[El] NHDArea
=] NHDFlowline
=] NHDLine
'] NHDPaint
[E| NHDWaterbody
EPFeatureToMetadata
Meta_DatasetDetail
Meta_ProcessDetail
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You will need to download the following datasets:

# | GOVTUNIT_Hawaii_State_GDB.gdb

# 8 MAPINDICES_Hawaii_State_GDB.gdb

+ | NHD_H_Hawaii_GDB.gdb

3 STRUCT_Hawaii_State_GDB.gdb

# 8 TRAN_15_Hawaii_GU_STATEORTERRITORY.gdb

# |8 WOODLAND_15_Hawaii_GU_STATEORTERRITORY.gdb

[+

« GOVTUNIT_Hawaii_State_GDB.gdb - file GDB containing boundary layers for Hawaii
« MAPINDICES_Hawaii_State_GDB.gdb - file GDB containing map indices for Hawaii. You'll want to

use the 7.5-Minute map index
- NHD_H_Hawaii_GDB.gdb - file GDB containing the National Hydro Dataset for Hawaii
« STRUCT_Hawaii_State.GDB.gdb - file GDB containing point structures for Hawaii

. TRAN_15_Hawaii_GU_STATEORTERRlTORY.gdb - file GDB containing transportation layers for

Hawaii

- WOODLAND_15_Hawaii_GU_STATEORTERRITORY.gdb - file GDB containing woodland land use

for Hawaii

For the Elevation Data - you can download the contour data directly from the Cloud Browse FTP site or use

the Download GIS Data web service. Here | am using the data download service.
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< C' @ Secure | https://viewer.nationalmap.gov/basic/#productGroupSearc

ZUSGS

TNM Download (v1.0) © How to 7 Start Over Custom Views v

Datasets Products

Advanced Search «
Options
v Elevation Products (3DEP) =

Product Search Filter

| All Subcategories

| | 1 arc-second DEM
Show Availability

L 1 meter DEM
Show Availability

| | 1/3 arc-second DEM
Show Availability

| 1 1/9 arc-second DEM
Show Availability

| | 2 arc-second DEM - Alaska
Show Availability

| 5 meter DEM (Alaska only)

Description

| Contours (1:24,000-scale)
how Preview

Data Extent
1 x 1 degree

File Format
) Shapefile
® FileGDB 10.1
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& 3 Elev_321524 Hawaii_E_1X1.gdb
= 8 Elev_321525_Hawaii_C_1X1.gdb
# 8 Elev_321526_Hawaii_W_1X1.gdb
& ¥ Elev_321527 Hawaii_5_1X1.gdb
& ¥ Elev_321590_Kauai_SE_1X1.gdb

# 3 Elev_321591_Kauai_5W_1X1.gdb
& ¥ Elev_321674_Maui_SE_1X1.gdb

& 3 Elev_321675_Maui_NE_1X1.gdb
& 3 Elev_321764_Oahu_E_1X1.gdb

= ¥ Elev_321765_0ahu_W_1X1.gdb

# 3 Elev_331675_Kauai_ME_1X1.gdb
# 3 Elev_331676_Kauai_NW_1X1.gdb
# 3 Elev_331677_Hawaii_N_1X1.gdb
= [ 8 Elev 331678 Maui SW_1X1.gdb

Step 2: Create an empty geodatabase schema

So after downloading the data | need, | going to create an empty geodatabase schema based on one of the

Vector Data Quad GDB (e.g. Vector_34545_Pearl_Harbor_7_5_Min.gdb). I'm going to then load the

statewide datasets into this new GDB and this will be my new Topo Vector Data GDB for Hawaii.
Export existing Vector_xxx_7_5_Min.gdb schema
1. In ArcCatalog, right click on the Vector_xxx_7_5_Min.gdb >> Export >> XML Workspace Document

2. In the Export XML Workspace window: Select only the schema to export and give the output xml a name.

Click Next and make sure you Select all features to included in the export
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Export XML Workspace Document

What do you want to export:

{_)Data

®) Schema Only

How dio wou wank the geometry to be represented in the ¥ML document:

Binary (smaller)
Mormalized (larger)

This wizard lets you export data from this geodatabase to an XML workspace document file.

Exporting data from: C:\TempiUSGS_THM2017\Quads_by_Island\OAHU_Quads
WECTOR_34545_Pearl_Harbor_7_5_Min.gdb

Spedfy the output XML file:
C:\TempiUSG5_THM2017\5tate THM \TopoVectorGDE. xml =
Export Metadata
< Back Mext = Cancel
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Export XML Workspace Document

Choose which items you want to export

Include Drata Type ~
Hydrography Hydrography |Feature Dataset
NHDPoint NHDPoint Feature Class
MHDFlowline MHDFlowline Feature Class
MHDLine MHDLine Feature Class
NHDArea NHDArea Feature Class
NHDWWaterbody NHDWWaterbo Feature Clazs
Foundation Foundation |Feature Dataset
Elev_Contour Elev_Contour Feature Class
Trans_AirpertPoint Trans_Airporl  Feature Class
Struct_Point Struct_Point Feature Clazs
GU_CountyOrEquivalent GU_CountyOr  Feature Class
[ GU StateOrTerritory GU StateOrT Feature Class .
L4 >
Indude Al | )| Exclude Al
Summary... | Click to see a summary list of the items you spedified.
< Back Finish Cancel

Create a new file geodatabase with existing schema

1. In ArcCatalog, create a new file geodatabase then import the existing XML schema your exported previously

(Right click on file GDB >> Import >> XML Workspace Document)

2. In the Import XML Workspacec Document, select to import only the schema
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Import XML Workspace Document X

This wizard lets you import data and schema from an XML to geodatabase.

Importing data to: C:\TempWUSGS_THNM2017\StateTMM
{TopoVectorDataHawaii_2017.adb

What do you want to import:

() Data

(®) Schema Only

Specify the XML source to impaort:

T\ Temp\USGS_TNM2017\State TNMTOPOVECTORGDB. XML \

i

Step 3: Load Data into the New Statewide GDB

1. You should now have an empty file GDB with the proper schema to load data into.
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= TopoVectorDataHawai_2017.gdb
= [ Cells
[E CellGrid_7_5Minute
= 'ﬁl Foundation
= Elev Contour
B GU_CountyOrEquivalent
[=2] GL)_Reserve
E] GU_StateOrTerritory
[E) LANDCOVER_WOODLAND
o Struct_Point
= Trans_AirpertPoint
E] Trans_AirpertRunway

= 'ﬁl GazVector
%*] TNMDerivedMNames

= Hydrography

\E] NHDArea

I*=] NHDFlowline

I*=] NHDLine

"] NHDPoint

[El] NHDWaterbody

2. In ArcCatalog start loading the corresponding statewide data into the correct feature classes. For example,

here I'm going to load the features from my

MAPINDICES_Hawaii_State_GDB.gdb\Cells\CellGrid_7_5Minute layer into the corresponding
TopoVectorDataHawaii_2017.gdb\CELLS\CellGrid_7_SMinute layer. Right click on the feature class for which
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you want to load features into >> Load >> Load Data. In the Simple Data Loader window: input your

pa rameters.

Simple Data Loader X

Enter the source data that you will be loading from. Clidk Add to add it to
the list of source data to be loaded. You can load from multiple data sets in
the same operation if they share the same schema.

Input data @

MW\MAPIMNDICES Hawaii_State_GDB.gdb\Cells\CellGrid_7_SMinute

&

List of source data to load

e @' | Remove

< Back
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Simple Data Loader

source data into.

Choose an existing geodatabase:

Select the target feature dass:

CellGrid_7 SMinute

(@) I do not want to load all features into a subtype.

I want to loa =L

Select the target subkype,

C:\Temp\USGS_TMM2017\State TNM TopoVectorDataHawaii_2

Select the target geodatabase and feature dass that you will be loading the

=

X

< Back

Mext =

H Cancel
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Simple Data Loader X
For each target field, select the source field that should be loaded into it.
Target Field Matching Source Field ~
CELL_ID [int] CELL_ID [int]
CELL_NAME [string] CELL_NAME [string]
PRIMARY STATE [string] PRIMARY STATE [string]
STATE_ALPHA [string] STATE_ALPHA [string]
SEQ_GOVTUNITS [string] SEQ_GOVTUNITS [string]
CELL_MAPCODE [string] CELL_MAPCODE [string]
CELL_T¥PE [int] CELL_T¥PE [int]
CELL_ALLWATER [int] CELL_ALLWATER [int]
CELL_DESCRIPTION [string] CELL_DESCRIPTION [string]
CELL DIACRITIC [string] CELL DIACRITIC [string] i
(" : set
Data Types of the Target and Matching |
Source Fields must be the same
(otherwise will not worrk)
\_ J
< Back Mext = Cancel
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Simple Data Loader X

You can load all of the features from your source data into the target
feature dass or you can limit what is loaded by defining an attribute
QUETY.

@nad all of the source @

() Load only the features that satisfy a query

Query Builder...

3. Use the Simple Loader method to load features into all the corresponding feature classes - exceptions

below. You can load features from multiple layers -- see example below for elev_contours.

Note: For Transportation Road features the Target Fields and Matching Source Fields will not all match
(some Source Fields will be blank or None) - this should be ok since the fields for display (TNMFRC) and
label (FULL_STREET_NAME) match. Also the TNMDerivedNames feature class does not have a statewide

equivalent (explained further below) - follow Step 3A below for a work around solution.
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(Load all the elev
contours for Hawaii

v B e E| B

Input data 3 Elev_321524 Hawaii_E_1X1.gdb 3 Elev_321765_Oahu_W_1X1.gdb

l ‘ = 3 Elev_321525_Hawaii_C_1X1.gdb 3 Elev_331675_Kauai_NE_1X1.gdb

3 Elev_321526_Hawaii_W_1X1 .gdb 3 Elev_331676_Kauai_NW_1X1 .gdb
List of source data to load 3 Elev_321527_Hawaii_S_1X1.gdb | Elev_331677_Hawaii_N_1X1.gdb

C:\TemplUSGS_TNM2017\StateTNMUSGS_NED'\Elev_321524 Hawaii_E_ 3 Elev_321530 Kauai SE_1X1.gdb [ JElev 331678 Maui SW_1X1.gdb

C:\TemplUSGS_TNM2017\StateTNMUSGS_NED\Elev_321525_Hawai_C_ L Elev_321391_Kauai_SW_1X1.gdb

C:\Temp\USGS_TNM2017\State TNM\USGS_NED\Elev_3215256_Hawail_W |3 Elev_321674_Maui_SE_1X1.gdb

_J Elev_321675_Maui_NE_1X1.gdb

3 Elev_321764_Oahu_E_1X1.gdb

Enter the source data that you will be loading from. Click Add to add it to Open GeoDatabase
the list of source data to be loaded. You can load from multiple data setsin

the same operation if they share the same schema. 77 s 5 Uses_NED

Name: | | | I:

Show of type: | ables and feature dasses ~

Add Remove

< Back Next > Cancel

Step 3A: Batch Selecting and Merging TNM Derived Names
Points

The USGS TNM Style guide says that "“TNM Derived Names is a filtered and enriched dataset intended
specifically to be used for labeling named features. TNM Derived Names data are provided only in conjunction
with Topo Map Vector Data products.” So there are no national or statewide data for TNMDerivedNames
layer - you'll have to merged all the points from each of the Vector Quad GDB. Note that you can't just
merged the points together because a quad can contain points for other adjacent quads as well so you'll end up
having duplicates if you don't filter them first. What you'll need to do is select only the points in the quad of

interest then do the merge so the resulting layer won't contain duplicates (see example image below:
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Meta_ProceszDetail

) Tree % X | Contents Preview Description I
B N e e e
o = = m—t T Channel 76051 2070

& T Cells Cape 76070 15018

# [T Foundation Reservoir 76070

= 20 GazVector ch 76070 [ These

] TNMDerivedNames > Cape 75070 .

@ 07 Hydrography Beach 7eoma|| POINtS
BPFeatursToN' 51y points with cell id | Caee reoro | Should
Meta_Dataset Beach 78070/ | not bein
Meta_Process 76070 should be alley 76070 | this layer

= 3 VECTOR 76071 L} selected/kept e ———— 76070 | (which is

@ T Cells ~ [ Valley 76070 76070)

# [ Foundation Cape 76070

= ﬁl GazVectar Populated Place 76070 7 / B’lEUﬁi

[%*] TNMDerivedNames Nasex ZE00 / 15050f

® B Hydrography island 76541 15032
BPFeatureToMetadata E::: ;::2 ﬁgg
Meta_DatazetDetail

Batch Selecting TNM Derived Names Points of Interest

The example shown here is batch selecting features for all 6 quads for Lanai.

1. Create a new file GDB for the data staging (e.g. LanaiStaging.gdb)

2. In Arcloolbox, go to Analysis Tools >> Extract >> Right click on Select >> Batch

3. In the Batch Select grid: (there are 6 quad cells so there should be 6 output feature classes)

« Input Features: TNMDerivedNames layer from each quad

+ Setup your Environment settings to use your staging GDB as the Scratch Workspace (e.g.

LanaiStaging.gdb)

« Output Feature Class: Use the default or input a name
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=T =

[} TNMDerivedNames

= B Hydrography
BPFeatureTol
Meta_Dataset il

Tree This is the cell
Meta_DatasetDel) id for quad
Meta_Processjf)

= 3 VECTOR(Z632Lanai_North_OE_E_7_5_Mir
* 2 Cells . C:\Temp\USGS_TNM2017\Quads_by_lsland\LANAI|C:\Temp\USGS_TNI2017\Quads_byJGAZ CELLID = 76069
* {7 Foundation C:\Temp\USGS_TNM2017\Quads_by_Island\LANAI|C:\Temp\USGS_TNM2017\Quads_by |GAZ_CELLID = 76070
& B GazVector C:\Temp\USGS_TNM2017\Quads_by_lsland\LANAI|C:\Temp\USGS_TNM2017\Quads_by |GAZ_CELLID = 76071

Drag and drop
Meta_ProcessDetail| TNMDerivedNames to

-
| N rThis should match the
cell id for the quad GDB

E’ﬂ ’,x Environment Settings

A Workspace

Lj TNMDerivedNames
= Bp Hydrography
BPFeatureToMetadata
Meta_DatasetDetail
Meta_ProcessDetail

= 37 Cells

o [ dati

= 3 VECTOR_76542_Lanai_South_7_5_Min.gdb

= 3 VECTOR_76541_Lanai_ Input Features — -
& P9 Cells f Sl i 1=
®= ‘Eﬂ Foundation =}
=] @ GazVector Scratch Workspace @

[ c:\Temp\USGS_TNM2017\Quads_by_Island\LANAI_Quads\LanaiStaging.gdb =)

Scratch workspace is your staging GDB in which the
output features class will be stored. If you don't give a
feature class name it will default to
TNMDerivedNames_Selected

Here is an example for the LanaiStaging.gdb

="

= Lanaistaging.gdb
*] TNMDerivedMames_Select
.*] TNMDerivedMames_Select]
'] TNMDerivedMames_Select2
= THNMDenvedMNames_Select3
"] TNMDerivedNames_Selectd
~*) TMMDernvedMames Select

Merging or Loading the TNMDerivedNames Output Feature Classes

After you are done with the batch feature selections, use the Simple Data Loader (right click on the target

layer >> Load >> Load Data) to load in the features from your staging GDB into the TNMDerivedNames

feature class. Alternatively you could also use the Merge Tool in ArcCatalog.
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Once you are done with the merging or feature loading, you can then link the data sources in the TNM Style
Template MXD.

Step 4: Linking Data Sources to TNM Style Template

1. Open the TNM Style Template map document (e.g. TopolNMStyleTemplate_v10_0.mxd)
2. Modify the map document to fit your needs:

+ Delete data frames that you don't need - | only kept the N\ap Layers and Images Data Frames
+ Change the coordinate system of the Map Layers Data Frame
« Set the Data Source links for layers with missing data links. Note PLSS does not exist for Hawaii.

« Save a copy of the map document
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~— T T

Table Of Contents 5 10
? aeE - @ (Delete or keep data frames (I h | | |
g d o8 deleted all data frames except
g /\Map Layers)
| @ = Adjoining Quadrangles
@ [ 7.5_min Cells
LY
ad
= & US National Grid
= MGRS Region
= =7 Grid Zoneh4 et the correct coordinate
- MGRS Rd. System for your area J= .
) Set Data Source X T
= = Map Layers
= @ Feours osin: (23 Foundaton JehalE-alace|
[+ [ TNM Derived Names
& [} AirportPoint Labels Only Bl Coastline (&) Trans_AirportRunway B
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3. "Layers” under the Images Data Frame are web services. Note that the WetlandsTopoService needs fixing

(exising URL to service is doesn't work).

« Inaweb browser, go to https://viewer.nationalmap.gov/services/ and scroll down to

Themed Overlays >> FWS Wetlands - Topo Symbols >> Click on REST - this should open
a new page to the REST service - copy this URL up to "...services/"

The National Map - Service Enc X WetlandsTopo/WetlandsTop%COpy URL up to ...services/ ‘

‘ ® @ [ A e A Bl ate DL gee I T le=, Wetlands Topo/Wetlands TopoService/MapServer

« In ArcCatalog, add this web service. Go to GIS Servers >> Add ArcGIS Server. In the Add
GIS Server window: select use GIS server >> Next. Then Paste the Server URL you copied
and click Finish
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You should now have the FWS Wetlands Topo Services added to your GIS server in ArcCaalog - see below.

4. Back in the ArcMap document, what you have to do is remove the existing WetlandsTopoService then add
it back in using the new FWS GIS Server. Note: Setting the data source/link to the existing
WetlandsTopoService didn't seem to work for me - not sure why (I'm using ArcGIS Desktop 10.5.1).
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5. Modify your map document and map layout to fit your needs. That's it.

Example showing a "seamless” TNM Style map -- very similar to the USGS topo quad maps
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Another example showing a more close up view with no modifications of labels or symbology - note since this

is all vector data (with exception of web services) everything looks sharp and can be modified as needed.
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