VI .3.6D FLASH FLOOD QUJI DANCE ( FFG) GRI DDED THRESHOLD RUNOFF

Thi s section contains general information about threshR progranms used
to derive gridded threshold runoff. Specific details on executing
the threshR software are docunmented in the threshR User's Manual .

Types and Sources of Data Required

Qbtain state i ndex maps from USGS (1:500,000) to determ ne catal ogi ng
units (CU) desired.

Land Use Land Cover (LULC):

The contents include data on (1) borders and (2) |akes and
reservoirs. Each file covers a 2 degree wide by 1 degree high
area and requires about 40 My for storage.

USGS LULC data is avail able on CD-ROM from private vendors.

The data is also available on 9-track magnetic tape fromthe USGS.
Specify CTG (conposite thematic grid) 1:250,000 on 9 track tape in
ASCI| format. The areas are ordered as follows:

LAND USE, LAND COVER AND ASSOCI ATED MAPS: SMALL SCALE
(1: 250, 000), one 1x2 degree unit for each map nunber/map nanme to
i ncl ude Conposite Grid Cell data category:

Map # Map Name St at es SE Cor ner
201500 Tul sa oK, MO, AR 36, -94
36500 Washi ngt on VA, DC, MD 38, -76

Digital Elevation Mdel (DEM Data:

DEM data contains elevation data at a 90 neter hori zontal
resolution and 1 nmeter vertical resolution (30 neter accuracy) and
on a scale of 1:250, 000. Each file contains data for a one degree
by one degree area and requires about 10 Mo for storage.

DEM data is available on CD-ROVs from private vendors.

The Defense Mappi ng Agency (DMA) Digital Elevation Mddel Data is
avail able fromthe USGS. Areas are ordered fromthe USGS as foll ows:

DI G TAL ELEVATI ON MODEL: SMALL SCALE (1:250,000), two
1-degree square units (unless indicated otherw se) for each 1x2
degree map nunber/nane |isted bel ow

Map # Map Area Nane Sout heast Cor ner
36094- Al Tul sa West Hal f 36. 000 -95. 000
38076- Al Washi ngt on West Hal f 38. 000 -77.000
41094- A1 Omaha 41. 000 -94. 000

Ri ver Reach Fil es:
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The River Reach files contain latitude and |ongitude points that
define stream | ocations. The vector data uses the 1927 datum and
is on a scale of 1:100,000 but were derived from 1: 24, 000 scal e
maps. Data is avail able by USGS catal oging units (CU. Each CU

i ncludes two ASCII files which require a conbi ned nmaxi mum of three
Mo for storage.

Ri ver Reach data is available fromthe Environnental Protection
Agency (EPA) over | NTERNET or by a nmpbdem and terminal that enul ates
3270. An account is needed with the EPA in North Carolina to access
t heir database. Data is requested by specifying the USGS eight digit
catal ogi ng unit nunmber. Two files are provided for each catal ogi ng
uni t. Data is available by states, too.

Two- Year Return Period Fl ows:
The 2-year return period flows that approxi mate bankfull flows are
avail able in the US Ceol ogi cal Survey (USGS) Water-Resources

I nvestigations Report, January 1992. Regression equations are
provi ded for each state.

Dat a St or age Requirenents

Raw data will probably reside in a packed format on CD-ROVs and tape.
Therefore, only a small portion of the raw data and internedi ate
files needs to be available for processing at any one tinme. To allow
for adjacent catal oging units across files, provide the foll ow ng

st or age:

Nunber Si ze Tot al

File Type Description Files ( MB) ( MB)
CTG LULC 4 40 160
DVA El evati on 4 10 40
RF3 Ri ver Reach 10 2 20
CTG cel | LULC GRASS cel | 4 2.5 10
DVA cel | El evati on GRASS cel | 4 2 8
Qut put 10 sets of out put - - 16 160

398

A total of 400 MB of storage should be available for ingesting raw
data and generating internedi ate and output files. The GRASS cell
files and output files should definitely be archived for future use.
The cell files will not change unless the LUC, DEM data, or River
Reach data changes. GCenerating cell files is the nost tinme-intensive
function.

Di sk space for running the progranms is listed bel ow

Description Size (MB
GRASS 55
CR (working directory for each user) 10
Virtural menory (RAM and swap space) 450
515
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If a machine has 64 MB of RAM the systemls swap space shoul d be
about 390 MB

Consi derable storage is required for all input and internedi ate data.
One LULC file covering a two degree wi de by one degree high area uses
about 40 MB of storage. One digital elevation nodel file covering a
one degree by one degree area uses about 10 MB of storage. An EPA
river reach file for a USGS catal oging unit uses about 3 MB of
storage for a pair of files.

Raw data for LULC, DEM and river reach requires about 35 MB of

st orage per square degree. An additional 16 MB of storage per square
degree is required for internediate files (GRASS cell files) and
output files. A total of 51 MB of storage is needed for every square
degree of area being anal yzed.

The 35 MB of raw data storage per square degree of area can be

archived after the raw data has been processed to reuse the space for
t he next area of interest.

Pr ocessi ng of Raw Dat a

A wi ndow defined by latitude and | ongitude specifies the area of
analysis. Wthin the wi ndow, drainage basins are designated as

hydrol ogic units or catal oging units (USGS term nology). The program
can process a group of up to 40 hydrologic units in a batch. Sone
conmputers may be linmited to only 10 hydrol ogic units dependi ng on

har dwar e

The first nenu provides the follow ng:
(a) Select rectangular wi ndow containing at | east one catal ogi ng
unit. Several CUs can be processed as a group.

(b) List cataloging units currently selected for processing
(c) Select cataloging units to process from above |i st

WAt er shed Program

The GRASS program r.watershed | ocates the stream junctions and
determ nes the sub-basin boundaries. The only interactive input is
to select the CUs to process fromthe Preprocessing step above.

R- Val ue Pr ogr am

The programrval ue conputes the gridded threshold runoff values. The
threshol d runoff values are deternmined at the stream juncti ons whose
areas are between 5 and 12 square miles. These values are then
interpolated to the HRAP gri d.

G aphi cal D spl ays

This step provides various map displays of raw, intermedi ate and
out put dat a.
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Qutline of threshR Procedure

I NPUT

Regi onal W ndow
(ascii) LULC CTG files
(ascii)' hufiles’

(cell) lakes

(ascii) precip.dat
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Sel ect Options & CU

init_opts. huscan, huselect

OUTPUT

Anal ysi s W ndow

(ascii) option. hucs_cells
(ascii) CU#. water

(cell) Hu_solid*, hu_border*
(cell) lakes*, reservoirs*

(ascii)
Convert RFC Stream Fil es Cut.rf3
(ascii) CU#.trc (cell)
reaches*
ri3_cvt (ascii) CU#.str
. (ascii)'dmafil es' (cell)
Prepare CU El evation conposi te
File Wth Carving (ascii)DMA el evation
(cell) reaches, |akes,
reservoirs
r.wat er shed (ascii) water.in (ascii)
wat er, outl, water,out?2
(cell) conposite (ascii)
| akes, stats
(cell) water.ba*. water.ac
(cell) water.streans*
(ascii)water,outl (ascii)
Prepare R-Val ue Code | nput wat er , out
(ascii)water, out? (ascii)
priner, connect, | akes Nstreans, res.areas .
(ascii)lakes,stats (ascii)
connect . out
Conput e R-Val ues (ascii) options, (ascii)
rval s, new val
. res, areas asci i
rgl obal , get pci p, scal er scal er. ( )
(ascii) watershed. out (cell)
rval . ba*
Gid Generation & Anal ysi s W ndow (ascii)
. nodes. out
Gridded R-Val ues (ascii) scaler (ascii)
nodes noder . out
Grid Interpolation o o
(ascii) noder, out (ascii)
. rval grid
i nterpol 2 (cell)
Vl.3.6D-4
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rgrid*

Underlined itenms are used in subsequent steps
Asterisked itenms are used in displaying results
Italisized itens refer to specific codes devel oped

The threshR Met hod

The r.watershed programin GRASS deterni nes the geographi cal boundaries
for drainage areas or subbasins. The program works with a hydrol ogic
unit (HU) as defined by the USGS. Starting at the outlet of the HU

(l owest elevation cell), the basin delineation algorithm]looks up-slope
(hi gher elevation cells) for ridges that define drai nage areas at the
stream junctions. The size of the snallest drainage area is specified by
the user and can be as small as 2 sq m (5 sq km.

Wil e determ ning the drai nage areas, four files are created that are
used in the calculation of threshold runoff. Two ascii files contain
subbasi n connectivity and geonetric paraneters, including basin drai nage
area, streamlength and channel slope. The geonetric paraneters are

gi ven for individual subbasins and stream segnents as aggregate areas,

| engt hs and sl opes accunul ated along the stream path. Each subcatchnent
and stream segnent is assigned a basin identification nunmber, and the
paranmeters are witten according to this basin identification nunber.

The basin identification nunbers, areas, |engths, slopes and connectivity
are used in the conmputation of threshold runoff values. Runoff values of
zero are assigned to subbasins when (a) the accunul ated area is greater
than approximtely 770 sq mi (2000 sq km), (b) the computed runoff is
considered an outlier greater than 3 inches, or (c) the area is covered
by or drains directly to a | ake. The subbasins and stream segnents can
be di splayed using the other two files created by r.watershed.

Steps in Executing threshR

FOR EACH REG ON OF | NTEREST:

DEFI NE W NDOW ENCOVPASSI NG USGS CATALOGI NG UNI TS (CU) OF | NTEREST (call ed
t he REG ONAL W NDOW RW :

programinit_opts

SCAN USGS COVMPOSI TE FI LE AND CREATE MOSAI C CELL FILE OF CU s,
RESERVO RS, and LAKES W THI N RW

-- uses "Hydrologic" & "Land Use" | ayers of USGS LAND- USE- LAND- COVER

(LULC) 200m conposite Thematic Gid files
program huscan & GRASS
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| MPORT AND DI SPLAY MOSAI C OF CU s AND LAKES W THI N RW
GRASS

SPECI FY ONE OR MORE CU s TO PROCESS, | N PARALLEL:
pr ogr am husel ect

FOR EACH CU SELECTED:

| MPORT 200M RESOLUTI ON CELL FILES OF:
-- Cu
-- USGS | akes within CU (interpolated to a 90m | ake "depression" nap)
-- USGS reservoirs within CU
program husel ect & GRASS

DEFI NE TWO GRASS W NDOAS USI NG CU BOUNDARY:
-- Display Wndow (DW just enconpassi ng bounds of CU
-- Analysis Wndow (AW 20% | arger on each side
GRASS

CONVERT EPA STREAM (RF3) FILE WTHIN CU TO GRASS FORMAT:
-- export from EPA mainfrane
-- transfer to workstation with ftp
-- run rf3_cvt to convert to GRASS ASCI| vector inport format
-- inport into GRASS vector format
-- convert to 90m GRASS cell file
programrf3_cvt & GRASS

MOSAI C DVA ELEVATI ON FI LES TO MAKE AN ELEVATI ON CELL FILE:
-- programdmascan identifies DMA 90m el evation data files in AW
-- convert each DVA file to an elevation cell file
-- conposite elevation cell files
program dmascan & GRASS

LOANER ELEVATI ON OF WATER CELLS BY 100Mm
-- subtract 100m fromeach cell in elevation cell file which is a
stream | ake, reservoir, wide river shoreline, |ake shoreline, or
reservoir shoreline stored in either the EPA streamcell file or
in an USGS | akes and reservoirs cell file
GRASS

RUN R. WATERSHED USI NG LAKES CELL FILE AS A "DEPRESSI ON' MAP TO PRCDUCE:
-- sub-basin cell file
-- drainage relationship ASCII file (water.outl)
-- sub-basin cunul ative & non-cunul ative paraneters ASAIl file
(wat er . out 2)

| DENTI FY SUB- BASI NS THAT ARE | N RESERVO RS:
-- set cells in USGS reservoir cell file to -1=water, 1=no water
creating a binary map
-- multiply binary nmap by sub-basin map from wat er shed
-- produce an ASCI| file of sub-basin areas with negative areas
representing fraction of sub-basin that is covered by a reservoir
GRASS

CREATE | NPUT FI LES NEEDED FOR R- VALUE COWVPUTATI ON:
-- separate out the cumul ative portion of water.out?2
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-- using water.outl, determnm ne branches of stream network ordered
fromsource to outlet
-- deternine residual areas for the sub-basins downstream of
a reservoir
-- create ASCII file containing residual areas (res.areas)
program primer & subroutines connect and | akes

COWPUTE R- VALUES:
program rval ue

CREATE AND DI SPLAY R- VALUE COLORED SUB- BASI N MAP:
GRASS

GRI DDI NG OF R- VALUES:
-- create ASCII file of HRAP grid coordinates within AW
-- create ASCII file of gridded r-val ues
program nodes & GRASS

| NTERPOLATE FOR ANY M SSI NG R- VALUES:
program i nterpol 2

CREATE GRI DDED R-VALUE CELL FILE AND DI SPLAY:
GRASS
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