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Stream Flow Model

Description of the Stream Flow Model :

The static data describing the physical characteristics of the
watersheds and the precipitation and evaporation data for the
watersheds are read and stored in arrays during the model’s
Initialization phase. The application then creates the files
required to maintain the simulated stream flow and soll
moisture contents.

Many characteristics describing the physical nature of the
watershed are included in the input files. Additional
characteristics are derived from this information and used by
the model to simulate stream flow and soil-water conditions.




Stream Flow Model

Preparing ArcView:

The SFM uses ArcView’s “Spatial Analyst” extension
SFM & GUI are included in the “fewsflood.avx” extension

The “fewsflood.avx” extension must be copied to the folder
“/ESRI/AV_GIS30/ARCVIEW/EXT32” prior to execution.
(exact path to the EXT32 directory may vary)

Create a folder that will be the flood model work area

Copy the contents of the CD to the flood model folder

Change the write permissions on all files by un-checking
the “read only” box under the file properties




Stream Flow Model

Start ArcView and Open a New Project:

i ArcView GIS 3.2
Eile  Project Afindow  Help

£} Untitled
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Stream Flow Model

Access ArcView Extension Window:

i ArcView GIS 3.2

Broject  Window Help
Hew Project Chrl+H
Open Project...

Cloze Project

Save Project Chil+S

Save Project ds...

-

Dizplays the Extensions dialog

science for a changing world




Stream Flow Model

Activate the FEWS Flood Model and Spatial Analyst Extensions :

i) Extensions

Avallable Estensions:

Crigitizer
FE'WS Flood Model

Geoproceszzing

Cancel

Graticules and Measured Grids
Grid tilibys w11 Reszet

Spatial Analyst [ Make Default
TIFF 6.0 Imaae Suooart |

ZUSGS
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Stream Flow Model

FEWS Flood Model menu and additional tools :

&} ArcView GIS 3.2a
Filer Edit “iew Theme Analyziz Suface Graphic:  Window Help  FEWS Flood Model

B & BRE --- = »@DI_IEIM #|1]]

B EREFEEEET [ 52302 1 0aa %

£ ArcView GIS 3.2a
[l Edit Yiew Theme Anal
LCloze

Close 41 Save the project to
the flood model
Save Project A3... f O I d e r

Extenzions...

Etirt... #! Save Project As
Print Setup...

File M arne: Directones:
| fews_exp_1.apr e\fews_flood_model

Evmarh..

Manage Data Sources. ..

Irpart D ata Source. ..
£ africa_ dem raw
Export Data Source... £ sfrica_lule

Source Manager...

Import Image...

Arci¥iew Projection Utility...

E xit Drives:

|e

= USGS
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Stream Flow Model

Data Compilation :

SFM simulates daily stream flow using two primary input files

1. A file containing parameter values describing the physical
characteristics of the basins being modeled.

A file containing values for forcing variables describing
daily precipitation and potential evapotranspiration
occurring over the watersheds.

Data needed to create the input files is available as GIS layers

A primary function of the SFM GUI is the creation of input
data files using these GIS layers




Stream Flow Model

GIS layers necessary for developing input files :

Digital Elevation Model (DEM) Land Use/ Land Cover

Precipitation Forecasts

science for a changing world




Stream Flow Model

GIS Data Sources :
Digital Elevation Model (DEM)

HYDRO 1km dataset - http://edcdaac.usgs.gov/gtopo30/hydro/africa.html

Land Use / Land Cover

USGS Land Cover dataset - http://edcdaac.usgs.gov/glcc/glcc.html
Soils Data

FAO Digital Soils Map of the World
Rainfall Estimates (RFE)

NOAA Climate Prediction Center

Precipitation Forecast
U.S. Air Force Images
Potential Evapotranspiration

NOAA Climate Prediction Center




Stream Flow Model

Data Preparation : Digital Elevation Model (DEM)

=101 x]

J File Edit “iew Favorites Tools Help |

J s Back » = - | @Search L Folders @Historv | %’ q; ¥ ) | Ed- =
| Address | = EAFEWS_Flood ModehDEM_raw x| @eo _ Download .tar fl Ie

L af_dem.kar

DEM_'raw

& Africa_DEM_raw =10l x|

Select an item o view its JEiIe Edit Wiews Favorites Tools Help |

description.

See also: J “PBack + = - | @ search yFolders L H#History ||E I X @ | -
My Documents | Address |1 E:\FEWS_Flood Modeléfrica_DEM_raw ~| oo EXtraCt (tar'XVf)

[y Metwork Places = P e
My Computer I.D e A A #A A

L= af_dem.kar af_dem.stx  af_dem.bil.gz  af_dem.blw
Africa_DEM_raw

A n & Africa_DEM_raw 1O x|
Select an item o view its JEiIe Edit Wiews Favorites Tools Help |ﬁ

description.

|10bject(s) af_dem.bhdr  readme.af J CBack - = - | @ ssarch [ Folders (ristory | BEE X o | =

See also:
My Documents JF\C_HFBSS I[:I E:\FEWS_Flood Model\ifrica_DEM_raw j @ Gn
[y Metwork Places —

Mo Compter el = B b h h
e 1

L= af_dem.kar af_derm.stx af_derm.bil af _derm.blw
Africa_DEM_raw

Select an item ko view its

description.

|6 object{s) af_dem.hdr readme.af
See also:

[y Drocuments

Iy Metwork Places

[y Computer

Unzip .bil file (gunzip) M

|6 object{s) |@‘ Iy Computer
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Stream Flow Model

Data Preparation : Digital Elevation Model (DEM)

Add theme as an image data source to the previously saved project

i ArcView GIS 3.2
Eile Edit ¥iew I phicz  window Help

) Scale 1:|

# Add Theme

Drirectary: | e\fews_flood madelafrica_derm_raw

= e
= fews_food madel

= africa_dem raw

B af_dern.bil

Y

Scriptz ¥
" Directories

" Libraries

Ingertz themes into the wiew .
[Data Source Types; Diives:

[ =

science for a changing world




Stream Flow Model

Data Preparation : Digital Elevation Model (DEM)

Convert the DEM image to a grid

i ArcYiew GIS 3.2
Eile Edit Yiew fnalysis  Suface Graphics Window Help  FEWS Flood Model

@ Eroperties... i
i

Start Editing
Save Edits
22 Untitled Save Edits Az

Scale

Canwert to Shapetile...

Caonvert rid... _dem.bil

Save Nata 5ef

Edit Legend...
Hide/Show Legend

He-matzh Addresses. .

Auto-label. [EtrlsL
RBemave Labels [EtrlsH ]
Femoyve Overlapping Labels nvert Af_dem.bil

Canwert Mverlapping Labels EtrlHd

Table... Grid Mame Directories:
: _ :
Huery... Chil+E [ af_dem_raw, e\fews_flood modelhafrica_dem_raw Cancel |
Select By Theme... = et -
Create Buffers... [=r fews_flood madel

B afica_dem_raw

Clear Selected Features

Edit Theme Expressian...
Corvverts themes to gnd themes

Dirives:

[=

science for a changing world




Stream Flow Model

Data Preparation : Digital Elevation Model (DEM)

The grid conversion processes in ArcView does not support conversion of signed image data; therefore
the negative 16-bit image values will not be interpreted correctly. After converting the image to a grid a
fix can be accomplished using the following rule: if the grid value is greater than or equal to 32768,
convert the grid value by subtracting 65536.

i ArcYiew GIS 3.2
Ele Edt Yiew Theme Analyziz Suface Graphice MWindow Help  FEWS Flood Model

2 RIS FER) [
|0| k |\ ||@|@|{ﬂ?|ﬂ—"| ¥ |%|‘&|T,| ‘,l |ﬁ|@|ﬁ| Scale 'I:I

FY

ﬂ Af_raw_dem L
[ Jo-7zs1
[ ]7282- 14563
[ 14564 - 2124
[ ] 21548 - 2012¢
[ 29127 - 3640¢
I =6409 - 43580
I 43691 - 5097

Tables B 50972 - 52251

Il 55254 - 6553

Bl N Cata

_| Af_dem.bil

Layouts

Scripts LI

ZUSGS
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Stream Flow Model

Data Preparation : Digital Elevation Model (DEM)

Open the attribute table for the DEM grid

i Arciew GIS 3.2

Eile  Edit Wiew Theme Analwziz Suface  Graphicz  Window  Help  FEWS Flood Model

) EEEIE EI) (4]

|ﬂ| Y | B | |(]Open Theme Table | |;g |'-€>ZZE_|TT| * |

[2]wn]

Scale '|:|

2 Untitled

Seripts LI

ﬂ Af_raw_dem
[ Jo- 7281
[ ]7282-1
[ ] 14564 -
[ J=21248 -
[ 29127 -
I =609 -
I 43591
I 5097z -
Bl 55254 -
B D ata

| Af_dem.bil

4563

2134
20126
2640%
A3680

- 5087

S825]
55531

-

i Attributes OF Af_raw_dem

Openg the tables of the active themeas

e e g R B R AR ] R ol )

i

FY
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Stream Flow Model

Data Preparation : Digital Elevation Model (DEM)

Select “start editing’ from the table menu and open the query builder

i ArcView GIS 3.2

File Edit Field ‘indow Help
Lhart... T
Start Editing
Save Edits E Eile Edit Table Field ‘window Help

Save Edits Az HE i
Eind... Ctr+F w anl AR26 selected Guery Builder . | In | €3

Luem Chrl+ —
Bromate

Jain [trl
Bemote Sl oins
Linle

Eemove Al Links:

Refresh

LN
13227
12778

% ‘I 11N

Scripts LII

ai

f_ 4]
Starts or stops editing of table values F

Scripts ;II j

Dizplays the Quey Builder to select records with a logical expression

ZUSGS
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Stream Flow Model

Figlds Walues

5316

(Caur] 550 - Select values greater

= than 32768

ER3EZ
v Update Y alues

[ [alue] »= ] - | Mew Set

dow  Help

Add To Set =3

Select Fram Set

i
N ! Attributes OF Af_raw_dem

558537 | 50297967
E5362
E5363
E53E3
55371
E5372
E5381
E5382

PN _ NN

E5304

Selected In the attribute eszen

table and the view |
Scripts _:J

e S L R R R L g R

,_
[ &
Fs

ZUSGS
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Data Preparation : Digital Elevation Model (DEM)

! ArcYiew GIS 3.2
Eile Edit Jable Field iwfindow Help

Stream Flow Model

| 154 of | 4526 selected

-

50297367

55362
E5363
E5365
£5371
65372
£5381
E5382

£5354
55335

aiaiaigai—iaipai—i i i

|4

Scripts :II

Calculates the walue of a field

Calculate the value equal
to the current value
minus 65536

)

#2 Field Calculator

Fields

Select the “value’ field
In the attribute table and
open the calculator

Type
" Mumber

" Sking
i~ Date

Cancel |

science for a changing world




Stream Flow Model

Data Preparation : Digital Elevation Model (DEM)

i Attributes Of Af_raw_dem

o

Open the legend editor for the
grid and change the color ramp
to “Elevation#1”, set the
classification to “natural
breaks” with 20 classes

Results of the calculation
to correct for the signed

integer data
18 x|

=l Load... |

Legend Type: | Graduated Color

=l Save.. |
Default |

Clazsification Field: |ﬁ.,.fa|ue

Clazzify. ..

Marmalize by: | <Mone:

Walue

¥ <2 Classification

-9339

-9339

-3335 - 197

Type: HYEE NI
3993 - 197

1598 - 361

192-351  Mumber of clazses: | 20

3E2-503

3E2- 503

-643

Found walues at: | d.ddd
504 - 643

- 786

Gd4 - 786
ak. Cancel

-522

Color Bampz: e

Advanced... | Statistics. . |

ZUSGS
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Data Preparation :

i Legend Editor

Theme: | Af raw_dem

Legend Tvpe: | Graduated Colar

Crefauilt

Clazsification Field: |"-.:falue

Clazzify. .

Harmalize by: | cManes

Walue

Label

I

1-197
193 - 361

-3335 - 157

138 - 361

ab2 - B0=

3k - A0z

a04 - B4

204 - 643

B44 - 7ok

B44 - 75k

a7 -3

+| % =|F|

Fa7-922
o g g

Calar Ramps: | Elevation #1

Advanced... I Statistics

| [Urda

Stream Flow Model

Manually change the value
range from “-9998 — 197" to
6‘1 _ 1979’

Double-click on the
symbol window and
change the foreground
color to transparent.
Choose apply.

Custar... |

science for a changing world



Data Preparation : Digital Elevation Model (DEM)

Select ‘save project’ from the file menu

i} ArcView GIS 3.2
Eile Edit iew Theme Analpziz Swface Graphicz indow Help  FEWS Flood Model

Stream Flow Model

|@| k |h\" | ;-'§|'€:3.|T, ) ®|ﬁ| Scale 'I:I—

ﬂ Af_raw_dem

-2999 -0
1-14a7

198 - 261
362 - 503
S04 - 643
G4 - 726
L | 7s8F-az2

B 223 - 1040

1044 - 1154
[ ]1155- 1273
[ 1274 - 1406
I 1407 - 1545
[ 1545 - 1599
I 1700 - 1570

1871 - 2050
Lapouits |
- B =050 - 2295

@ B =07 - 2578
2670 - 2020

Scripts | 2021 - 34249
3425 - 5525

-NnData ;I

Attributes OF AF_raw_dern 3
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Stream Flow Model

Data Preparation : Land Use / Land Cover

The file afusgs2_0l.img has a band sequential multi-band image format. Like the
.bil file format used to transport the DEM data, this format requires a header file
for ArcView to use the image directly. The data file name must be changed to
afusgs2_01.bsq and the header file created. The header file information is shown
below and must be named afusgs2_0l.hdr.

a afusgs?2 01.hdr - Hote._.. [l[=] E3

File Edit 5Search Help

nrows

After changing the file ncols

nbands

name and creating the nbits

header file ArcView can layout Bsq
. ulxmap -44588088
directly use the land use ulymap 4480080

nd lan rim dim 1888
and land cover image ydin 1000

byteorder




Stream Flow Model

Data Preparation : Land Use / Land Cover

To use the individual pixel values the image must be converted to a grid

Unlike the DEM data, the SFM does not directly use the land use land cover data
Land use land cover data must first be combined with soil data

The SFM uses this combined theme

The land use land cover image is The grid is then converted to an
converted to a grid using the "Convert ArcView polygon shapefile using
to Grid" option in the "Theme" menu. the "Convert to shapefile" option.

I &nalvsiz Suface [

AEE Snalvsis Surface  [Gr :
Properties. ..

Eroperties. .
Start Editing

Save Editz

Saye Edits &

Slart Editing
Save Ediks
Save Editsbs

Conwert ta 5hapefile... Lol 5 Tl

Cansert ta Grid...

Saye ata et

Corrvert bo Gnd...
Saye [ata Set...
Edit Legend...

Edit Legend...
Hide/Show Legend

Hide/Show Legend




Stream Flow Model

Data Preparation : Land Use / Land Cover

The shapefile is shown as a single symbol, that is, all polygons in the shapefile are assigned the
same color. It is recommend that you do not attempt to display the land use land cover shapefile
for Africa using any other legend type. The number of polygons in this shapefile makes changing
of the legend type a time consuming process.

#2 ArcView GIS 3.2
Eile Edit iew Iheme Analysiz Suface Graphics Window Help FEWS Flood Model

|0| 3 |\ |-U|@|@|@|glg |%§|@|T.| '.l |4’|®|&| Scale 1:|

& Viewl

T Af_lule.shp

Layouts

Scripts ;I
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Stream Flow Model

Data Preparation : Land Use / Land Cover

The shapefile lacks attributes and only contains two data elements

i) Akttribut FAF |ulc... x
1) polygon identifier (Id) | marse EE—r— =] B3

2) Gridcode

The gridcode 1s the "Value" field from the grid theme attribute table

The usefulness of the land cover and land use data stems from the
attributes carried in the theme attribute table

The join function is used to combine the land use attribute table and the
response coefficients table




Stream Flow Model

Data Preparation : Land Use / Land Cover

Importing the text file into ArcView:

Select the tables icon

and choose “add” Add the “rcn.txt” file as an ArcView table

72 ronkxt
2 Untitled

21 2 Irngated Cropland and F'aﬁture

.............. P

EEIIIi Cropland/Grazsland Mozaic

science for a changing world




Stream Flow Model

Data Preparation : Land Use / Land Cover

Joining the text file with the land use shapefile:

With the “value” field selected in the source table (rcn.txt) and the “gridcode” field
selected in the destination table (attributes of af lulc), choose the join button.

& ArcView GIS 3.2
Fil=  Edit Table Field 'window Help

HE
0of| 777844 selected iy [|on

destination
source table 1 v table field

2 Attributes of AF '

field

el Urhan and Built-Up Land Polygon
E23556 C'mland Cropland and Pasture Polygon
22982 Imigated Cropland and Pasture Palygon
232015 Cropland/Grassland Mosaic Falygon
1516263 Cropland/woadiand Maosaic Folygon
1842393 Grassland Paolygon
26472096 Shubland Polygon
82087280 Savarna Palygon
1396525 Deciduous Broadleaf Forest FPolygon
3495040 Evergreen Broadleaf Forest Palygan
40505906 "Water Bodies Polygon

Lan
- ] A0 L Y JA Y | L] :"II"_"'
K| |

Seripts ;” ;I | |

Appends the fields of anaother table to the active table bazed on a common field

science for a changing world




Stream Flow Model

Data Preparation : Land Use / Land Cover

Results of the join operation:

2 Attributes of AfF_lulc.shp

Falygon

Create a new shapefile using
the "Convert to shapefile"
option on the "Theme" menu.

[ I S RN o LT

om ~ @ h

This will create a new theme
with an attribute table
containing the response
coefficients.

I= I
£
=3

i

4 A A a A a o ipo

~ @ th L.




Stream Flow Model

Data Preparation : Soils

FAO furnishes the soils data in ARC/INFO export files
The ArcView utility "Import71" can be used to import these coverages into ArcView

"Import71" is accessible through the "ArcveiwGIS32" menu: programs > ESRI >
ArcViewGIS3.2 > Import 71

Executing the import command activates the "Import71 Utility" window.

Import71 Utility

Enter the name of the export file [include the 'ed0’ file extension]. Then enter
the name for the output data source.

Select an export file
and prOVide an Output Export Filename: D:WECTGF['-AFSCNTLL.EI]I] Browse... |

Output Data Source: EWS_FIuud_Mudel'-,nfrica_suils'-,fau_suils
[1]:4 | Cancel | Help |

file name




Stream Flow Model

Data Preparation : Soils

Import71 Ukility

Import Complete.

Import71 Utility

E:\FEWS_Flond_Madel\Africa_sailsifao_soils

Export Filename:  1mpert complete. Browse...
| B =lolx
Output Data Source: soils = Browse... =

aface  Graphic:  Mindow Help  FEW'S Flood Model

[ ok | concel | berp | TSI ) [ sede [ 7oy SgEaad o

R T | Open | ﬂ Fao_sails

Athough, the fao_soils @ | |
coverage has been S
successfully imported, it v

does not display with the | demon
other map layers because
It IS In geographic
coordinates rather than

projected space.

science for a changing world



Stream Flow Model

Data Preparation : Soils

Project the FAO soils data to match other layers:

First open a new view. The map projection function is found in the "View Properties" window
activated using the "View Properties" item on the "View" pull-down menu.

i ArcView GIS 3.2
Iheme A&nalpsis Suface Graphics Window Help  FEWS Flood Model

&dd Theme...  Chrl+T |¢|T| . |

Geocode &ddresses... —

Add Event Theme...

Mew Theme...

Themes O
Themes OFf

[Caymut,..

TOC Style...

Full Extent

Zaam |

Zeaariy [t

Zoom Tl [hemes

Zaanm 1o Selected
Zaam Preyious

Fitd.. [Ehrl+E
Loeate dddiess...

Dizplays the dialog box to edit properties of the view

ZUSGS
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Stream Flow Model

Data Preparation : Soils

Project the FAO soils data to match other layers:

From the “View Properties” change the distance units to meters.

i ¥Yiew Properties

Choose the
“projection”
button to activate

the projection
properties
window.




Stream Flow Model

Data Preparation : Soils

Project the FAO soils data to match other layers:

Select “custom” ! Projection Properties
projection and O Standad & Custom
change the Cancel
pI'OjeCtiOI’] type 110 Projection: [ Cambert E qual-rea Azimuthal
“Lambert Equal- PRIEBIE] Sphere
Area Azimuthal”. Ceriral Meridian:

Reference Latitude:

Set the central
meridian and
reference latitude
to 20 and 5
respectively.

ZUSGS
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Data Preparation : Soils

Stream Flow Model

Project the FAO soils data to match other layers:

From the view
properties, change
the map units to
“meters” and the
distance units to
“kilometers”.

Choose ok.

! ¥iew Properties

Mame: | Wiew?

Creation D ate; | Thurgday, Aprl 26, 2001 09:15:02 &k

Cancel |

Creator: |

kap Lnits: | rneters

Distance: Lnits: 7o

Projection: Lambert Equal-direa Azimuthal

Area OF Interest...

[ﬁ] Select Color...

Frojection... |

B ackground Color;

Comments;

science for a changing world



Stream Flow Model

Data Preparation : Soils

Project the FAO soils data to match other layers:

Use the "Add Theme" button to add the "Fao_soil" file to the view. To make the FAO Digital
Soil data usable without always changing the projection save the projected version using the
"Convert to shapefile" on the "Theme" pull-down menu. ArcView will display two warning
messages. Select “yes” to save in the projected units and “ok”.

2 Arcview GIS 3.2 o [=] B3]

File Edit “iew Iheme Analysiz Suface Graphics “Window Help  FEW'S Flood Model "-:- Converk

SPIFIE [F:
[ > [olejeltel 71«9l T -] [ R 10752455 ilikiRY

9 Archiew haz detected that pour view iz projected. Do you want

the new shapefile to be zaved in the projected unitz?

Cancel |

2} Converk

Since your view iz projected, the projected data will not be
added to the view. It haz been zaved on dizk,

science for a changing world




Stream Flow Model

Data Preparation : Soils

Project the FAO soils data to match other layers:

The new projected shapefile can now be added to the view containing other data
layers and it will overlay properly. The example below shows the FAO soils
data displayed with a transparent fill over the top of the DEM data.

& Arciew GIS 3.2 -0l x|
Eil=  Edit Yiew Theme Analysic Swface Graphics Window Help FEWS Flood Model

SR E
N ECENE AR RS R Sede 1798539559 TRISHE ¥

ﬂ Af_faoshp

Af_att_lule.shp
Af_lulz.zhp
Af_lule

AfusgsZ_0lbsqg

Af_raw_dem

Af_dem. bil

Layouts

Scripts ;I
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Stream Flow Model

Data Preparation : Soils

The converted shapefile contains only basic information.

The theme table contains the following:

* area
perimeter
FAO soils number
FAO soils id
Soil number (Snum)
FAO mapping unit
Phasel

Phase2 The FAO soils database contains

Misclul additional data that can be used
Misclu?2

Permafrost to attribute the shapefile.
Country code
Country short name
Country name

Soil information ‘
Soil association




Stream Flow Model

Data Preparation : Soils

Descriptive data contained in the FAO soils '""DATA" directory:

[C1 ata

j <::'|@><.@'Tool_s-

2|

] AFRIC1,DAT
=] AFRICZ.DAT
8] AUNZEXP.DAT
#]B5.0AT
=]B5_5.E13
#]Bs_s.6IM

=] B5_T.E13
=]B5_T.EIN

8] CAMEXP.DAT
=] cc.oaT
#]cc_s.e13

] CC_s.BIM

=] CC_T.B13

] cc_T.BIM

] CE.DAT

|

] CE_5.613
=] CE_5.BIN

& CE_T.BI3

#] CE_T.BIN

=] C15EXP.DAT

] CLIMITSZ DAT
=] CLLIMITS. DAT
=] CM.DAT

#] CM_s BI3

=] M5 BTN

& c_TBI3

o8] ch_T.BIN

Bl coTTomRF.A5¢
] COTTONRF.BIN
] cP.oaT

| CP_5.B13
=] CP_5.EIN

=] cP_T.613

] CP_T.EIM

8] CSAEXP.DAT
&l pePTHI.ASC
=] DEFTHI BI3

=] DEPTHL.EIN
| oramm.asc

=] DRAIN.EI3

=] CRATN.BIN

8] ELERP.DAT
=|FCC1.REP

] FCCWRLD BIN
8] FCCWRLD 1 BIM

FEEXP.DAT
INVENTOL REP
IRRIPAD, BN

MILLETRF.EIN
M.DAT
MAMEXP,DAT
MEEXP.DAT
MM.DAT
MM_5.BI3
MM_5.EIN

] M _T
8] _T
S ocE
oo
] o
e
= oc_
] oc_
E] pern
=5 PER
#|PH.D
4] PH_s
] PH_2
[ PH_T
a4 PH_T
»

l

File name: I

=S e |-

Files of type: I NGIEENA M - |

Cancel |

[C1 ata

j <::'|@><.@'Tool_s-

e rama_1 B13
el rm_T.BIM
[#]oc Bm
] oc oat
[eloc_s.B13
[#]oc_s.Bm

s OC_T.BI3

OC_T.EIN
PERMAFR.ASC
PERMAFR.EIN
PH.DAT
PH_S.BI3
PH_5.BIN

B PHEEANRF. ASC
=] PHEEANRF.BIM
] PHOLEST.BIN
#] PROBSOLL.REP
=] SaMERP.DAT
] SASERP.DAT

=] SEAENP DAT

=] SGRPCIRZ.ELU
#] SERPC1RZ.GRM
=] SERPCIRZ.INT
[#] SGRPCIRZ.RED
E] smax1.asc

=] SMas L RER

8] SMax3. BN
SOLSURF 45C

SOLUNIT,A5C
SOLUNIT.BIN
SORGHORF, ASC
SORGHORF BIM
SOVARF.ASC
SOVARF.BIN
B su.a5c

=] 5U.0aT

8] L5100, DEF

/] 5U530.DEF

[#] SUsT=T.ExP

B TExuMIT.A5C
28] TEUNIT.BIM
o8] TEXUNIT1.EIN

] T:0.DAT
=] T%_5.E13
] T_5.EIN
] T%_T.BI3
=] Tx_T.EIN
] WORLD764,DAT
B woRLDAS. DOC
] WORLDASC.IMG
] WORLDEIN. MG

I

File name: I

Files of bype:  [al Files (+.%)

@ Open '|

Cancel

Files "DEPTH1.ASC," "TEXUNIT.ASC," "SMAX1.ASC," and "DRAIN.ASC" contain

information that can be used to compute data elements needed by the SFM.

To add attributes to the FAO soils shapefile, the FAO data file is read into
a spreadsheet program, calculations to add additional data values are

performed, and the data file is saved as a tab delimited text file.

—
e
a

USGS
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Stream Flow Model

Data Preparation : Soils

Attributing the FAO soil shapefile with other FAO soil data files:
Opening the “DEPTH1.ASC” file in EXCEL will activate the "Text Import Wizard”

Text Import Wizard - Step 1 of 3 |

The Text Wizard has determined that your data is Delimited, _ 1) Se I eCt (14 De I i m ited 77 an d (13 N eXt, ’

If this is correct, choose Mext, ar choose the daka tvpe that best describes wour data.

riginal data type
Choos =N = o= =t g o= T Xt Import Wizard - Step 2 of 3
] - Characters such 2

s LFixed wi&i:h - Flelds are aligned This screen lets you set the delimiters vour data contains, You can see 2) Se I eCt (0 CO m m a”

b wour kext is affected in the preview below,

Skark import ak row:

elimiters r Treat rancecbive delimiters 2z Ane

™ Semicolon ¥ Comma Text Import Wizard - Step 3 of 3

Presiew of file DFACSOILDATAIDEPTH |—D

[~ space [ other: I This screen lets you seleck each colurmn and set olumn data Faormat

" General

L, ,afl4-3c, 20, 0O, =20, E0, the Daka Farmat,

P Afl7-1/Zak, 10, O, O, 30 -

B Af3i-Zab, 10, 0. 0, 20,  Dat3 preview '‘General’ converts numeric values ta numbers, date | 7 Text!
M, 2033-2b, O, 0, O, 100, ( walues to dates, and all remaining walues to text. : =
5, Ac4l-2he, O, O, 17_5, &

™ Do nat import: column (skip)

lifld-3c
BEl7-1/Zak Eﬁvmmed”.l
BmEZZ-Zak
lLoza-zh

odl-ZFhe

rData preview

Coneribeper sneral
u] 20 u]

Cancel | "‘ ! as g g

3) Select the text column and R : ;

change the data format to “text”. -
Choose finish.

Cancel < Back. ek = I Finish I

science for a changing world




Solils

Data Preparation

Imported text file

EA Microsoft Excel
JD .|§@j|$‘ﬁ@|n-m.%zﬁal
B 7 U|SE==E|% %, @8 EE

JEiIe Edit Wiew Insert Format Tools Data S-PLUS Mindow Help

J.C\rial - 10 -

Stream Flow Model

1 Af1d-3c

2 ART-12ab

3 Af32-2ab

4 A039-2b

5 Andl1-Zhe

B AoB3-3b

I4 4| »|»[\DEPTH1 ||

| Bum=101 |

ﬁ®|n-nv|%2ﬁ=‘l
| arisl vluv|BIU|—§§|$/,*

JEiIe Edit Wiew Insert Format Tools Data S-PLUS Window Help

O I

H1028 =((C1026/100) * 5) + ((D1026A00) * 30) + (E1026/100) * 75) + ((F1026/100) * 128) + ((G1026/100) * 200)

El DEPTH1.ASC [Read-Only]

c D

Wery Shallow  Moderatly Wery
Record | Maping Shallow | (10-50  Deep (50- Deep (100-Deep (100- Estimated
MNumber Unit (< 10crm) crm) 100cm) | 150 cm) | 300 cm) Depth
1 Af14-3c 20 0 30 50 0 a6
2 Af7-1/2ah 10 ] ] 90 0 113
14| 4[> [m]DEPTHI |4

[T Sum=446263.445 |

mo[

ZUSGS

science for a changing world




Data Preparation : Soils

Stream Flow Model

Example of using Microsoft EXCEL to make calculations that
create data values used by the SFM

4 Microsoft Excel

PEEHSSRY|sBR S| oo

%Zﬁs%lﬁugﬂm”% - ).
-0 =B F g|§§§|$%s w0 4.0

W EE . A

J Arial

JEiIe Edit Wiew Insert Format Tools Data S-PLUS Window Help

Formula result =86

Cancel |
H | [ [ J [ |74

| concatenate | «| 3 ['=] =((c2/100) * &) + ((d2/100) * 30) + ((e2/100) * 75) + ((2A00) * 125) + ((g2/100) * 200)
6]

Estimated
Depth
n*2o0 |

l4 /4 [» [H]\DEPTHL /

science for a changing world



Data Preparation : Soils

Save spreadsheet as a text file

2]

Save in: I[:l Africa_soils j & |@ > ﬁ + Tools =

| fao_soils
[:I info

File name: IaF_sdepth j H Save I
Save as type! IText (Tab delimited) {*.txt) j Cancel |

Stream Flow Model

Add the text file as a table in ArcView

! Add Table

File M ame:

B af_sdepth bt

Lizt Filez of Type:
:Delimited T et [* bt

x|
Directories: . . 0K, |
ehfews flood_modelafrica_soilz
= et - Cancel |
= fews_flood_maodel
h- EIffiI::EI_E:I:IiIE:

£ fao_soils

£ infa

Drrives:

| e

science for a changing world




Stream Flow Model

Data Preparation : Soils
Use the “mapping unit” field in the imported text file and the
“faosoil” field in the attributes of af_fao.shp to perform a join in
ArcView using the shapefile attributes as the destination table.

! ArcYiew GIS 3.2

File Edit Iable
E -

Field  ‘windomw Help

A

| 0 of |

BEI2 selected

77 fews_exp_l.apr

41 af_sdepth*_.

L wod

2000000

A7-1/2ab

10.00000

Af32-2ab

10.00000

Lg32-2c

&033-2h

0.00000

Bk24-bc

Aodl-2bc

0.00000

WATER

4n063-3b

0.00000

Wpdd-3ab

BeB-2b

20.00000

Sol-a

ol m i lwina i

Bc3-2b

0.00000

Bd30-2/3c

10.00000

Bd31-2c

0.00000

S whadiue o Mk,

el e L P —L

k3-3a3

Shaadineg AT | Meactansdl stagn SRR e Pagn (TR IAR on) Ve dbhgn FERER am) | Latmaadas osadh

Bed5-2a

0.00000

[ X T

[Nl xlnln]

20.00000

20.0

7.500000

52.50

0.0

¥8.25000000

20.00000

0.0

20.00000

50.00

0.0

91.00000000

20.00000

20.0

7.500000

52.50

0.0

¥8. 25000000

IE /
Scripts ;I

4

10000000

0.0

0.000000

0.00

0.0

5.00000000

0.00000

0.0

0.000000

100.0

0.0

1:25.0000000

0.00000

0.0

0.000000

100.0

0.0

1:25.0000000

0.00000

0.0

0.000000

100.0

0.0

1:25.0000000

0.00000

0.0

17.50000

82,50

0.0

116.2500000

appends the fields of another table to the active table based on a common fizld

0.00000

10.0

0.000000

30.00

0.0

115.5000000

0.00000

0.o

0.000000

1o0.0

0.0

125.0000000

0.00000

0.0

0.000000

1o0.0

0.0

125.0000000

A_annnn

A

IR ala a sl

It Rala]

N

14C Connmnn
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Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Country

* C(Create a shapefile of the desired country in the proper map projection.

* Use the query builder to select a country from the “africa_cntry” shapefile.

@ ArcYiew GIS 3.2
Eile Edit “iew Theme Analsiz Suface  Graphics  Window Help  FEWS Flood Mod

(@ > al®C[ &) F [lauery buder } | [ W]c Scale 179,933,559

& Yiewl

ﬂ Africa_entry.shp |2

_ | Af_att soilz.zhp
| Af_lule.zhp

. T

_ | Afusgs2_Olbsq
| Af_raw_dem

| Af_dsm.bil

Lapauts

Scripts j i

Dizplays the Query Builder to select features with a logical expression

science for a changing world




Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set
Clipping by Country

 Double click on "Country" in the "Fields" column, click the equal sign and
double click on the desired country, Kenya in this example.

e Clicking on the "New Set" button will select the identified country.

2 Africa_cntry.shp

. =10l x|
Fieldz Walues i Window Help  FEWS Flood Model

Graphics
Popreourl. [a] [ =] [==][wa] [ "Gas0N = AF R SEPERER O

[Popyadrmin] "GaMBlA"

1.622.85 o

Scale 1755333 559 457
[Fews2] "GHAMNA J 1.796,201.32 ¢
[Fewms3] -.-; not NEL @
[Afiical Lo oo FM | Py
"LESOTHO" 7| ==

T p Update l"."lall.,IES ﬂ Africa_cntry.shp

_ | Af_att soils.shp

[ [Country] =Iai!m ] - | Mew Set I | Af_lule.shp

| Ad_tule

Add To Set _| Afusgs2_0Olbsq

| Af_raw_dem
Select From Set | | Af_dem.bil

Scripts ;I

Create a new shapefile of the selected country by selecting “create shapefile”
from the theme menu.

science for a changing world



Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Country

ArcView window zoomed into Kenya and showing the "GeoProcessing Wizard
entry on the "View" pull-down menu

i ArcYiew GIS 3.2

e 1 800,938,795

Laocate &ddress. ..

GeoProceszing Wizard...

Opens the GeoProc




Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Country

#! GeoProcessing

Ahout Clip

Chooze a GeoProcessing operation,
then click the Mext button to choose
options.

" Dissolve features based on an attribute

" Merge themes together
altered.

/<

Input
Therne

& :Clip ane theme based on anather.

" Intersect bwo themes

= Union bwo themes

" Azsign data by location

Clip
[Spatial Join)

Theme

This operation uses a clip
theme like a cookie cutter on
your input theme. The input
theme's attributes are not

Result
Theme

tore about Clip

Help... |

Carncel |

MNest > |

Select the input theme to clip, the
polygon overlay theme to use for
the clip operation (the boundary
you want to clip to), and provide an
output shapefile name

)

Stream Flow Model

_ Use the “clip one theme based

on another” option from the
geoprocessing wizard menu

#! GeoProcessing

1] Select input therme ta clip:

[T Use Selected Features Dnly

Mumber of Features: BE92

2] Select a polvgon overlay thenme:

| Kerwa.shp
[ Use Selected Features Orly

Mumber of Features: 21

3] Specify the output file

Ouitput Fils: Inodel'\kenya\kenya_suils.shﬂ,

Ahout Clip

This operation uses a clip
theme like a cookie cutter on
your input theme. The input
theme's attributes are not

altered.
Clip Result

Input
Theme Theme Theme

tore about Clip

Help... |

Carncel

<< Back Finizh

science for a changing world




Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Country

i ArcView GIS 3.2 ) [m] 3
Eile Edit Yiew TIheme A&nalysic Suface Graphics Window Help  FEMWS Flood Model

FHRIE [
exloEEEEEF =T [E Scale 1600935755 1;3@3;%%%%;’

_| Africa_entry.shp
| Af_att_soils.shp 1ol x|

_| Af_lule.shp Surface  Graphics  Window Help  FEWS Flood Model

) Ao YRR FIFRE®] [T

_ | AfusgsZ_0lbsg Scale 1 800,338,735 1%%%%%5;% ?

| Af_rawm_dem

| Af_dem.bil

ﬂ Kenmya_soils shp

ﬂ Kenyashp
_ | Africa_entry shp

_ | Af_att_soilz.shp
@ | Af_lule.shp

Charts | Af_lule

_ | Afusgs2_Olbzq

Clipped land use/ - ot
land cover shapefile - s

science for a changing world




Data Preparation : Additional Geoprocessing Operations

Stream Flow Model

To compute the SCS curve numbers the soils shapefile and
the land use/land cover shapefile must be combined.

This 1s accomplished using the "Union" function in the geoprocessing wizard.

#! GeoProcessing

Chooze a GeoProcessing operation,
then click the Mest button to choose
options.

(" [Mergethemes toaether

€ Clip one theme bazed on another

' |ntersect twa themes
¥ Union bwo themes

" Assign data by location
[Spatial Jain)

™ Dissolve features based on an attibute

About Union

This operation combines features
of an input therne with the
polygons from an overlay theme
to produce an output theme that
containg the attributes and full
extent of both themes.

Input Overlay  Output

Maore about Union

Help... |

kenya soils.shp + kenya lulc.shp

Cancel | MHest »»

#! GeoProcessing

1] Select input theme to union;

| Kerwa_sails.shp
[ Wse selected features anly
Mumber of Features: an
2] Select polygon overlay theme to union:
| Kerya_ lulc.shp =l

[~ Use selected features only
Murnber of Features: 21015

3] Specify the output file:
Dutput File: I e:fews_flood_modelskenyakt

Ahout Union

This operation combines features
of an input theme with the
polygons from an overlay theme
to produce an output theme that
contains the attributes and full

extent of both themes.
Cutput

Input

Crverlay

Maore about Union

Help... |

Cancel | <¢ Back |

kenya_lulc_soils.shp

science for a changing world




Stream Flow Model

Data Preparation : Combining Layers using the Union Operation

The combined soils and land use land cover shapefile for Kenya

i ArcView GIS 3.2
ile Edit iew Theme Analysiz Suface Graphics  %Window Help  FEWS Flood Model

B b
. @|&| Soale 1]-830.463.315

Kenya_soils.shp =
Attributes of Eenya_lulc. sl L]
Aftributes of Kenya_lulc_s Kenya_lulc.shp

[

Kenya_lulc_soik.sh

1

Af_att soils.shp

Af_att lulcshp

Af_raw_dem

Layouts

ey

Scripts ;I

2/EE33
276808
255737
273680
276434
276434
399802
275491
27E556
398302
27E556

ANATA T

2047286 Shrubland

2047286 Shrubland

az2e72a0 Savanna

1842393 Grazsland

1516263 CroplandAwoodland Mozaic
1516263 Cropland oodland Moszaic
2547206 Shrubland

2047286 Shrubland

1842393 Graszland

2047286 Shrubland

1842393 Gragzland

AC AT el P Y R |

PR RN PR L R SR PU R P RN PR R ]
Qi P00l 00 OO T =l OO 00

J
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Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Watershed

Basin boundaries can also be used to clip an area that contains the watershed to be modeled.

& Arc¥iew GIS 3.2 - 0] x|
Eile Edit “iew Theme Analyzsiz Suface Graphic:  Window Help  FEWS Flood Mode

@O E 7 [E T -] [ Wl Scele 11 155,751 22¢

ﬂ Af_baszins.shp

The watersheds shown

on this theme represent

level 6 of the Pfafstetter
coding methodology

Af _bazinz

Kermya_lulc_sails . shp
Af_att_soils.shp
Af_lulz.shp

Af (ul:

Chartz Afusgs2_0lbsq

Af_raw_dem

5 S S R

Layouts

Scripts ll

Af_dem. bil

science for a changing world




Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Watershed

Open the legend editor by double clicking on the theme in the View’s table of contents

Change the legend type to “unique value” and the values field to “level 17

Select all entries by clicking on the first and holding the shift key down while clicking on the last
While still holding the shift key, double click on the symbol for the last entry to open the fill palette
Change the outline entry to “none” and click apply

& Fill Palette [H[=] E3




Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Watershed
Level 1 watersheds for Africa with no outline

i ArcView GIS 3.2a
Eile Edit “iew Iheme Analysiz Surface  Image Analysiz  Graphics  Window  Help  FEMWS Flood Model

LN EGIET EARTRE D v R NP RO Scal 1]

41 Untitled = =13

| Open | Frint |

MNew
Wiews

0w @ th oy b= O

= USGS

science for a changing world




Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Watershed

The “Query builder” can be used to locate smaller watersheds
with which to work. These can also be identified using the E]
ArcView “Identity Tool.” Click on the “Identity Tool” and
point on or in the general vicinity of the desired watershed,
and click the mouse. The "Identify Results" window displays
information about the watershed(s).

Identity Tool

i Identify Results

By alternating between the
"Identity" function and
displaying smaller watersheds
without an outline, you can
locate and select a watershed
to model.




Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Watershed

With knowledge of the Pfafstetter coding, the query builder can be used to quickly select the
desired basins. The Tana watershed in Kenya is used in the following example.

&2 Af bas

* Open the query builder

» Enter the logical expression
selecting level 5 values
between 37291 and 37299

Add To Set e Choose “New Set”

Select From Set




Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Watershed

With the basin attribute table open, select the “promote” button to bring the selected basins to
the top of the table. Note that the level 5 values are those chosen in the query builder
expression. The basins are highlighted in the the both the attribute table and the view.

) Attributes of Af_bas
u i Loval| Pamomesn | Pewm svhy | Shoe saan | Shoe sidly | Aamect maan| Aaoacd stk

372940 5395.3560 251 4604 0.9362 1.0191 14E.3343 £8.0954
372930 234.6371 129.3308 0.3335 0.2530 126.4963 98.0378
372950 8E65.3016 56E. 7214 1.6911 1.8452 1389627 101.6103
372960 1615.7122 833.3080 3.0870 2.2E53 1145663 47 ER40 P B

372990 17646774 524.07EE 21182 1.9095 1425811 906034 ro m Ote u tto n
372980 160E.38535 B2 3786 21EB3 225589 153.8933 43,6930
L TR W LT,
72520 4122930 1929601 0 m

372930 234 6371 129.3308 |

7290 1299122 22 E579
372910 1299122 22 ER79
372930 17646774 624.0766
372990 17646774 624 0766
3723930 17E4.6774 E24.07EE
372600 5191917 2951129
372800 2942863 135.4624

P

¥ Af_bas
|

RN RS U5 SR L R TR By TR Y TR EY U8 L S TR By S Y PRy FU Y U R T8 Ry S5y )

i mm R R LSS S Y SN o R o e |

= USGS
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Stream Flow Model

Data Preparation : Clipping Themes from a Larger Data Set

Clipping by Watershed

Create a new shapefile that contains only the watershed to be modeled using the "Convert to
Shapefile" option in the Theme pull-down menu. As shown in the clipping by country example,
the new shapefile can be used to clip the desired areas from other data sets needed to create the

input data files for the SFM.

Tana

soils / land cover

Tana - soils Tana - land cover

DL LLL ke =




Stream Flow Model

Data Preparation : Computing values for the SCS Curve Number

The SFM uses the SCS curve number during the simulation of stream flow. The SCS
curve numbers can be estimated using information available in the FAO soils
database and the USGS Land Use/Land Cover database.

After creating a union of the two covers and opening the theme attribute table, use the
Start Editing entry in the Table pull-down menu to make the table ready for editing.

! ArcYiew GIS 3.2

Sl Links




Stream Flow Model

Data Preparation : Computing values for the SCS Curve Number

Editing the attribute table:

Under the edit menu, select “add field” to open the field definition box
Name the field "RCN*

Set the field type to “number

Set the field width to “4”

Set the number of decimal places to “0”
Click on the "OK" button

"} Field Definition

Type: [ Mumber

W idth; I 1
Decimal Places: I 1

Cancel




Data Preparation : Computing values for the SCS Curve Number

Populating the new field:

e The column RCN will be added to the table
Select the column by clicking on the column heading
Use the calculator button to open the "Field Calculator"
The "Field Calculator" is used to populate the RCN field

#2 Field Calculator
Type

& Mumber
" Shing

Enter the formula for
calculating the RCN
field and select ok

[[Hed_a] * [Hyd_a_mean]] + [[Hed b] # [Hyd b mean]] + &
([Hpd_c] * [Hyd_c_mean]] + | *[Hypd_d_mean]]] ¢

Stream Flow Model




Stream Flow Model

Data Preparation : Computing values for the SCS Curve Number

Populating the new field:

The RCN field is populated with the results of the field calculator formula

& ArcYiew GIS 3.2




Stream Flow Model

Data Preparation : Computing values for the SCS Curve Number

Creating a watershed grid of SCS curve numbers:
ArcView grid themes are used to create the input data files for the SFM.

o Convert the “tana_lulc_soils” shapefile to a grid of SCS curve numbers
« Make the theme active and select “convert to grid” from the theme menu

e Select RCN as the field for cell values from the conversion field window

! Conversion Field : Tana_lulc_soils.shp

Pick hield for cell walues:

Deszcriptio Cancel
Hyd_a_mean
Hyd b mean

Hyd_c_mean




Stream Flow Model

Data Preparation : Clipping a portion of the Africa DEM data set

Reducing the DEM data set to the watershed being modeled:

The clip function discussed earlier is applicable to shapefiles only and cannot be used for
clipping gridded data. However, ArcView offers the "Analysis Extent" function to limit the
area of a grid theme included in an analysis.

Analysis Properties: Yiewl

* Convert the shapefile of the watershed being
modeled to a grid

* Select “properties” from the analysis menu to
set the analysis extent

Analypsis Cell Size | Current Yalue

Cell Size I 1000
Mumber of Rows I 135

Mumber of Columnz

* For this example, select the tana_grid for both
the “analysis extent” and “analysis mask”™

Analpsis Mask BRG]

Cancel




Stream Flow Model

Data Preparation : Clipping a portion of the Africa DEM data set

Creating a grid with the new analysis extent:

Use "Convert to Shapefile" from the "Theme" menu to create a shapefile of

the DEM data for the watershed.

Convert the watershed shapefile into a grid using the “Convert to grid” function
Provide a grid name and directory for the output

Select the “gridcode” field to populate the grid cell value

2 Arcview GIS 3.2 o [=] B3]

Eile  Edit Yiew TIheme &nalysic Suface Graphics Window Help  FEWS Flood Model

Pick field for cell walues: \EHE\ Egig II\

) 2183 E54 74
Scale 1:+2.003.763.806 A7E476.05 ?

[ 1146 1672
B 1574 - 2201
B 2202 - 2728
I #7249 - 3246
Bl z257 - 3784
[ 13785 az12
[ 4212 440

Bl N ata

| ThemeZ.shp

ﬂ Tana_grid
I 5547
[ ]&s54
I 6557
[ se12
I ce34

- GE37
[ L]
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Stream Flow Model

Using the GUI to simulate stream flow with the FEWS SFM :

The SFM GUI uses a number of different functions to create the input-data files, run the
model, and permit examination of the simulated stream flow and soil-water conditions.

*Create the input-data files
“Complete Terrain Analysis”
“Generate Basin Characteristics”
“Generate Basin Response”
*Convert precipitation and evaporation data
“Interpolate Station Data to Grid”
“Generate Rain/Evap. Data File”
*Define overland flow response for each sub-basin
“Compute Sub-basin Response”
*Simulate stream flow and soil-water conditions
“Perform Flow Routing”
eExamine simulated data
“Compute Rain/Evap Statistics”
“Compute Flow Statistics”
“Flow Percentile Map”
“Flooded Area Map”
“Plot Hydrographs”




P | _,//I--

Flow direction Flow Accumulation Flow Length Hill Length

Derivatives of USGS 1 km DEM

i ey bt 'i\_‘!
Wy o -
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Creating the input-data files:

Stream Flow Model

“Complete Terrain Analysis™

The “Complete Terrain Analysis” function creates grid themes that the function
“Generate Basin File” will use to create the SFM input-data file “Basin.txt.”

i Arcview GIS 3.2a

Eile Edit Yiew TIheme Analysis Suface Graphics Window Help JES

E R

72 ||

ﬂ Tana_dem

[ Joo- 817
[ 1612 - 1145
[ 1146- 1673
I 1674 - 2201
[ 2202 - 2728
[ 2729 - =256
B 3257 - 3784
Il 2725 - 4312

4313 - 4340

Generate Bazin Characteristics File

Generate Baszin Responze File

8 [=] 3]

3,806

1.828 637 .51
147447 48

-+
1

Interpolate Station Data to Grid
Generate Rain/Evap Data Files

Perform Flow Fouting

Compute Rain/Ewap Statistics

Compute Flaw Statistics
Dizplay Flow Percentile Map
Dizplay Flooded Area kap
Display Flow Hedrographs

[ INoData
Tana_lule_soik.shp
Tana_soik.chp
Tana_lulzshp
Af_att_lulc.shp

Af_att_soils.shp

Scripts ;I

Afusgs2_0l.bsq

Af_raw_dem

Af_dem.bil

7 Working Directory

Specify your waorking directary

Performs complete terain analysis,

[_[0[x]

] 4

Cancel

#2 Which Grids Do You Have?

Select ALL Existing Grids

Comected DEM

Flow Direction Grid

Flow Accumnulation Grid
Downztreann Flow Length
Stream Grid

Stream Link Grid

Outlet Grid

Subbazin Grid

Hill Length Gnd

Hill Slope Grid

Diownztream Grid

Do you want to create miszing grids?

bizzing gndz are  Flow Direction Gd, Flow &ccumulation Gid,
Diownztream Flow Length, Stream Gnd, Stream Link Gnd, Qutlet
Gnd, Subbazin Gnd, Hill Length Gnid, Hill Slope Gnd and

Davnztream Gnd

Mo |

science for a changing world




Stream Flow Model

Creating the input-data file basin.txt without having a

basin coverage: ” : _
8 Complete Terrain Analysis

“Complete Terrain Analysis” uses a grid theme of corrected DEM data.

£} Add Comrected DEM to View

o Corected DEM iz a required input.

“Complete Terrain Analysis” first renames the theme of corrected DEM data to "Elevations"

72 ldentify Grid

Select the Carrected DEM

Elevations

#1 Specify a threshold

Mumber of cells to initiate a stream [stream threshald)

I im Cancel




USGS HYDROI1K Dataset

ArcView GIS 3.2a
Eile  Edit “iew Theme Analysiz Suwface Graphic:  Window Help  FEWS Flood Model

¥ H5El Rk <) R EE
NN ECSTWEFEIRE [

] af bas
1

ZUSGS
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File Edit ¥iew Theme Analysic Swface Graphics “Window Help  FEWS Flood Model

: :
Fields Walues Scale 1:| 230617332 +
1.61.926.54 3
| [AF baz-id] o : . . =
[Levell] = 0] %]
[Lewvel2] T
[Lervel3] & T
[Leveld] | | .
| levelSl =
[Lewvels] [~ Update Valuss 4
F)
[ [Leweld] < 3290 ) and ([Leveld] > 3210] w T R BT
Add To Set |
- Select From Set |
{_ —

= USGS
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Saving the Unit

1 Arc¥iew GIS 3.2a
Eile  Edit Miew Theme @&nalysic Swuface [Graphice Mindow Help FEWS Flood Model

1.970934.01 &
7h6.2765.51 §

o ] 3

o Awash, Left [ 1937207 4465809 Top [ 233500.0625
AV

« Basins. Bottom | 35950009375 Right [2576207 446809

Analpsiz Cell Size | Magimum OF Inputz

Cell Size I tap Units
Level2 i % I—
- Mumber of Fows

Lewveld

Leveld . Mumber of Columns I

Pick figld for cell values:

Analysiz Mask | Mo Mask Set

Dem_stdew

Azpect_mean

science for a changing world




Creating the input-data files:

“Generate Basin Characteristics File”
“Generate Basin File” is the function that creates the SFM input data file “basin.txt.”

2 FEWS Flood Model E

FE'S Flood Madel
Complete Termrain Analysis
Generate Bazin Charactenstics File

Generate Bazin Responze File

|nterpalate Station O ata ko Grid
Generate Rain/Evap Oata Files

Perform Flow Bouting
Compute Rain/Evap Statiztics

FEWS Flood Model

9 Add Sailz & LandCover Diata ta Wigw'?

Soil and land cover grid theme
types needed to create the input-
data file that describes the physical
characteristics of the basin

Stream Flow Model

Add the following grids ta the Wiew

11 Bunoff Curve Mumber Grid

2] Soil‘water Holding Capacity Grid
3] Sail Depth Grid

41 Soil Texture Grid

5] Hypdraulic Conductivity Grd

B] baximum Imperious Cover Grid

#! Add Theme

Diirectary;

B basplyl.zhp

B maxcoverzhp &= fews_flood model
£ africa_baszing
£ africa_dem_raw
£ africa_lulc
£ africa_soilx
£ baszing
£ daws

Data Source Types: Dirives:

| Feature Data Source

]

oK |
[ e |

Cancel

& Directories
" Libraries

science for a changing world




Soil WHC Soil Depth Hydraulic Conductivity

Soill and Land Cover Data

Y
—d

Texture Maximum

Impervious

ZUSGS
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Stream Flow Model

Creating the input-data files:

“Generate Basin Characteristics File”

Input grid theme window

72 Specify Names of Input Grids

Input Grid Themes

Basin Grid [

Processed DEM | Elevations Catizel

Ok

Flowy Accumulation Grid | Flowméco
Hill Length Grid | Hilllerath

Hill Slope Grid | Slope

Runaff Curve Mumber Grid | Rcn
W' ater holding Capacity IWhC
Sail Depth Grid | Saildepth

Soil Texture Grid | Texture

Hydraulic Conductivity Grid | K.z

Downztream Flow Length Grid | FlawLen

Stream Link Grid | StrLink.s

Downstream Bazin id Grid | Downstrean

b ax Impervious Cover Grid | Maxcover

= USGS

science for a changing world




Stream Flow Model

Creating the input-data files:

“Generate Basin Characteristics File”

o Froceszzing Complete. Output file: Fherosharcviewhtesthbaszin, tut

=4 Microsoft Excel - basin.tst

DS 8RY snad v-- @A 45[0S 0 -0,
|E2] File Edit Wiew Insert Format Tools Data S-PLUS Window Help
| e -w |8 7 U =B % %, @
FE] | =
Al B | | D [E[F] &6 | H | I | | N |
Id SoilvWHC Depth  Texture Ks Area HLength HSlope UpArea RivSlope Elevation RCMNumber Rivlength DownlD' MaxCover HasDam
827784 10571 0 2103 284651 1.7148 2102 1.025 555.5 69.8  25556.4 0.0105
82.3151 97.2434 4865 281849 21912 21231 0.723 BEB.7 711 BOFES.Y 0.0146
78.9208 95396 1905 248525 453860 1908 1.861 13946 57.2 351422 0.0168
993021 121375 1085 338915 1.0503 1083 0.08 765 B5.7 14142 0.0018
99.0161 124.806 62 91104 03329 26435 0.113 244.7 67.9 3000 0.0645
95.8774 11914 6695 184062 0.4106 34710  0.139 216 63.9 145610.2 0.0154
992452 122.009 1950 233669 0.86B5 25284  0.475 403.4 B9.7 499706 0.0121
95,5177 118.787 1580 304339 06621 1579 0.376 441.9 703 327991 0.0177
95,6046 149378 349 559585 47411 14457 D615 711.3 457 224853 0.0602
746791 94 4346 2057 37M1.3 53998 2056 0852 16157 47.9 104853 0.0043
94,5335 159.133 3901 21848 28295 12051 0.952 10336 34.5 7h426.6 0.0166
98,4706 114.354 3708 282416 06249 3707 0.298 412.4 711 1232548 0.0299
80.4553  117.94 1900 299975 3793 1899 0773 1606.4 536 233138 0.011
57.6254 132634 558 113541 02552 38976 0.077 132 551 257279 0.0412
835767 11259 6251 240206 36743 6250 2153 17653 64.4 108811.4 0.0147

4[4 |» | M basin | 4]

Ready | [ [ 1 MU | T

ZUSGS
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Stream Flow Model

Creating the input-data files:

“Generate Basin Response File”

“Compute Subbasin Response™ function creates a set of response coefficients, or unit-
hydrograph, for each sub-watershed identified in “Complete Terrain Analysis.” These
responses are used to estimate the quantity of overland flow that reaches the stream
channel in each model time step.

FE''S Flood Madel Land-UseDescription VYelocity Coefficient
Complete Terrain Analysis | |._.| e Land Use ‘_

Fenerate Bazin Charactenstics
Generate Basin Responze File
Interpolate Station Data to Gnd
Generate B ain/Evap Data Filez

Perfarm Flaw Fauting C 0.6401

Compute Rain/Evap Statistics 0.4

Requires a grid of velocity coefficients.
The coefficients are based upon the type of

vegetative cover. -




Runoff Response Functions

Flow time from cell to subbasin outlet




Generate Basin Response File

21 ArcView GIS 3.2a
Eile Edit “iew Iheme Analysiz Swiface Graphice ‘window Help  FEWS Flood Model

g8 FEEE] 4]
Six[>] BT -] (72w ] Sedle 1] (R Y

2 awash.

Weg
Texture
Saildepth

Rcn

M@z cower
K=

riviine shp Method of Owerland Flow Yelocity Computation:
basply.shp

Downstream | Mon-Uriform from USGS Land Cover Grid =] Cancel |

Slope

HillLen gth Mon-niform from Uzer Supplied Yelocity Gr

_ Uniform fram Uzer Supplied Welocity Value
Basins

Outlets

Strlinks=s

Streams

FlowLen

F low Ao

5 5 5

F low D ir

Froject zaved to ‘awazh. apr'

science for a changing world




£ ArcWiew GIS 3. 2a
Eile Edit “ew Theme pAnalvziz Suface Graphicz Window Help  FEMW'S Flood Model

j G FFIEIE] FEIE] A
OD RS [F[[T]] [Ebalal- e T igEY

i Wiewl

Weg
Texture
LN D FEWS Flood Model

Ran

Specify Required Inputs
haszcover

Basin Grid | Basin:
Ks

Flow Direction Grid | Flowdi

rivline .shp

besplysln Terrain Slope Grid | Slope

Domnctrear Stream Outlet Grid | 0utlets

Slope USGS Land Caver Grid |

HillLength  Computational Order File | d\awashharder b

Basins

Outlets

Striink=
Streams
FlowLen

F low Ao

L5 0 S

F low i

Project zaved to 'awazh. apr'




Stream Flow Model

Creating the input-data files:

“Generate Basin Response File”
id FEWS Flood Model

Specify Required Inputs

Basin Grd | EEonn

Input themes used to compute RETAE= e e Cancel |

unit-hydrograph response Terrain Slope Grd | Slope

ak.

Strearn Outlet Grid | Outlets
USGS Land Cover Grid | traveltime

Computational Order File | d:%awashhorder bt

Processing Complete. Cutput file; Window stating the unit-hydrograph
ehfews_flood_modelrezponse. bat
response has been completed

ZUSGS
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Creating the input-data files:

Outputs a response dBase file called response.dbf.

i ArcYiew GIS 3.2a

“Generate Basin Response File”

Eile Edit TIasble Field ‘window Help

Stream Flow Model

| 0 of | 15 zelected

72 Fews_exp_l.apr

@ response.dbf
'

oz

4 4 &

0290200

0420552 0289248 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 ; +

0.054087

0218356 0320724 0.355058 0021175 0.000000 0.000000 0.000000

0.000000

0.339623

0626310 0.034067 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000

0506434

0.363485 0124081 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000

0.756535

0213115 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000

0.021811

0.036743 0.045414 0.073797 0117413 0.037E93 0111443 0.106513

0.073200

0121088

0463823 0357619 0.057465 0.000000 0.000000 0.000000 0.000000

0.000000

0.043633

0176694 0427436 0224826 0127296 0.000000 0.000000 0.000000

0.000000

0925287

0.074713 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000

0.503405

0.436535 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000

0188974

0433333 0357692 0.015385 0.000000 0.0015323 0.001538 0.001538

0.000000

[a Rt ln ¥ In ]

AoAdand AanTAdd ﬁn'-‘-i'-‘l:r‘- MnnEET A (T B Y. Lnt e mAEEd A4 nAnE

A P T
»

=F
Scripts ;I

j _| Soildepth '

| k= -
| wrhe
_
1

Domnstream

Slama

ZUSGS

science for a changing world



Stream Flow Model

Convert Precipitation and Evaporation Data:

“Interpolate Station Data”

The FEWS SFM uses precipitation and evaporation data to add water to the ground water system
and to compute overland flow. The SFM GUI offers a function for interpolating precipitation and
evaporation over an area using station data. The function creates grid themes that can be used in
creating the precipitation and evaporation input-data files used by the SFM.
FE'5 Flood Maodel
Complete T emain Analyzis
Generate Baszin C

Generate Bas

Interpalate Station Data to Grid #2 Interpolation Parameter
Generate Rain/Evap Data Files
Forirmn Flew ot Select Parameter to [nterpolate
Compute B ain/Evap Statistics ~
. . R ainfall Oy Cancel
Select the input point coverage for Rainfall Only
interpolating precipitation and

evaporation from site-specific data

7 Input Point Coverage

Select the point theme to be interpolated

Select which meteorological parameters
to estimate from site-specific data

Stationz. shp Cancel




Stream Flow Model

Convert Precipitation and Evaporation Data:

“Interpolate Station Data”

Select output destination for interpolated grids and data fields used in the interpolation.

2 FEWS Flood Model E #2 FEWS Flood Model E

Enter Output Directary for Rainfall Grids 0k

Enter Output Directary for Evaporation Gridz 0k

Rainfall Evaporation

7! Rainfall Fields ! Evaporation Fields

Select Rainfall Fields

Select Evaporation Fields Ok

Shape
Id
#_coord
Y _coord
Rair
Rainz
Raind

R aind

Carizel

science for a changing world




Stream Flow Model

Convert Precipitation and Evaporation Data:

“Interpolate Station Data”
First day of interpolated data

£ Start Date: Month/day/year
Define interpolation method

Enter Start Date in k/dAwy farmat
e .0 Gids {0 View: Yes/No? Interpolate Surface
Method | IDw =]

9 Add |nterpolated Grids to the Wiew?
& Walue Field

& Mearest Meighbaors " Fized B adius

Mo: of Meighbars [12

Pawer |2

Output Grid Extent Bl g
Bariers | Mo Barriers

=]

Output Grid Cell Size |43 Sneciied Belaw

CelSize I 341.833866 Map Uitz

Murnber of Haws I 250

Set output grid extent
and cell size

Murmber of Calumnz I 265

Cancel |

science for a changing world




Stream Flow Model

Convert Precipitation and Evaporation Data:

“Interpolate Station Data”

ArcView "Application Window" showing four days of interpolated precipitation and
evaporation data and the location of the stations used to create the themes

! FEWS Flood Model

7 ArcView GIS 3.2
O Procezsing Complete Eile Edit “iew Iheme Analpsiz Surface ﬁraphlcs Window Help FEWS FIu:u:ud tadel

= ¥ .@. ..- Z S PR

ﬂ Statienz shp
»

Altributes of Stationz shp

Ewap_199934
Ewap_1899933
Ewap_199932

Ewap_199931

Rain_199933
Rain_199932

R ain_1298931

o
o
o
o
« Rain_1o0934
o
o
o
o

e o cityk
B o
[ s
I RE
B oD ata

= USGS
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NOAA RFE Algorithms

e Dekadal RFE since 1995, and from
1998 dalily

— Herman et al., 1997, International Journal of
Remote Sensing 18: 2147-2151

 From Jan 2001 NOAA adopted a new
method

— Xie et al, 1997, Bulletin of the American
Meteorological Society 78: 2539-2558




Input Data for the Old Algorithm

 GPI rainfall estimate from METEOSAT
thermal infrared imagery, 30 minute, 4km

 Interpolated gauge observed rainfall field,
data from the Global Telecommunication
System (GTS) of the WMO network




GTS VS RAINMAN STATION LOCATIONS

GTS STATIONS

RAINMAN STATIONS

ZUSGS
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Input Data for the New Algorithm

GPI rainfall estimate from METEOSAT, 4km

Interpolated gauge observed daily rainfall field
from the GTS network,

Special Sensor Microwave/Imager (SSM/), 4
Images daily, 25km

Advanced Microwave Sounding Unit (AMSU) on
board the NOAA-15, 4 images daily, 50km




Reducing Errors: New Method

* First step, merge the three rainfall
estimates from the remotely sensed
data SSMI, AMSU, and GPI

—Maximum Likelihood Estimation
Method

e Second step, blend data from step one
with data interpolated from the GTS data
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Current Rainfll Estimate, NOAA




Stream Flow Model

Convert Precipitation and Evaporation Data:

“Generate Rain/Evap. Data File”

The SFM uses two text files of daily precipitation and evaporation data to simulate stream
flow. The “Generate Rain/Evap Data File” function of the SFM GUI creates these data files
using grids of daily precipitation and evaporation data for the watershed being modeled.

FE'WS Flood kModel

Cornplete T errairn &

Define parameters needed to create the
Interpolate Station Data to Grid precipitation and evap oration in put-files.

Generate Rain/Evap Data Files

Perform Flow Routing ! Model Parameters
Compute B ain/Evap Statistics Enter kodel Parameters

B azin Grid

Select the meteorological parameters for
which a text file will be created.

2 Extraction Parameker

StartDay Number [T Select Parameter ta Extract
End Day Mumber I 240
i Rainfall and Ewaporation - Cancel




Stream Flow Model

Convert Precipitation and Evaporation Data:

“Generate Rain/Evap. Data File”

2 FEWS Flood Model . Precipitation and evaporation input-data files contain column
O Processing Complete. Dutput s headings in the frist row and data in the following rows. The

ehfews flood modelsrain, bt

e:Mews_flood_madslievap.i starting year and day is in the first column. The following columns
contain the precipitation or evaporation data for each sub-
watershed. The order of the sub-watersheds starts with the most
upstream and ends with the most downstream sub-watershed.

F'_:. rain.txt
A
day
1993001
1993002
1993003
1993004
1993005
1993006
1993007
1993005
19930049
1993010
1993011
1999012
1999013
1999014
1993015

g
1]
1]
=]

1]

vap.kxt

A
day
1995001
1999002
1999003
1999004
1999005
1999006
1999007
1999008
1999009
1999010
1995011
1999012
1999013
1999014
19959015
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Stream Flow Model

Simulate Steam Flow and Soil-Water Conditions:

“Perform Flow Routing”

The “Perform Flow Routing” function uses the physical characteristics of the watersheds, unit hydrograph
response, precipitation and evaporation to simulate stream flow and soil water conditions.

FE'WS Flood kModel

Camplete Terain Analpsiz 7! Routing code: _exe or.dll ?

Select Routing Code

route.exe

Provide inputs that identify the time step, and
beginning and ending dates of the simulation
period

2 FEWS Flood Model

Simulation Parameters

Cancel

Enter the correct number of sub-basins

Simulation  Start Year | 1333

Simulation  Start Day |

Continue Existing Run’? I I}
0 for Mo, 1




Routing Within Each Sub-basin

ZUSGS
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Flood Routing Network

\o Sub-basin 2

Main channel /

\ Main channel

Outlet

= USGS
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Stream Flow Model

Simulate Steam Flow and Soil-Water Conditions:

“Perform Flow Routing”

Status Window for Model Run
Stream Flow Model Output Data File (streamflow.txt)_

Simulation Report

Errar Log for Routing Pragrar Fle Edi Seach Help
Time  Mon/Dayear May,2,3,5,7,8,18,11
035634 820372000 1,16.887794,6.228591,29.919399,3.369667,2.327214,2 . 777840,9 234518

o 2,15.846899,5.924417 ,28.198633,3.212818,2 .226587 ,2. 647214, 33312008
3,14.878162,9.6878353,27 .4685886 , 4_464801,2 .1368311,2 522732, 31. 414783
4,13.953627,7.379147 ,31. 078756, 4906626 ,2 . 038197 ,2_404102,30_ 493345
Route.exe execution complete, 5,13.093582,6.878680,31.461496,3.033282,1.950066,2.291052,34. 118736
6,47 .801018,63 475262 ,44.639355,28.216377,17 .967674,8.283094,36.129211
7.64.992279 ,60.865002,143 465103,38.751362,21.616827 24052261 ,54.6 02455
8,73.882057,19.370518,186.661331,6.947168,11.942163,23.266373,169.202271
9,44.135799 ,4.2608619,222.832150,2.301292,1.634039,5. 000213, 218 . 133591
18,18.438489 4. 248456 ,69 243347 ,2 _194168,1.563384 ,5.2393 08,232 . 37875,
11,9.008522 4. 0858941,19.643198,2 . 892031,1.495785,5_046951,75 . 670054
12,8.387994,3 . 874786,15.568899 1. 0944647 ,1.431188 ,1.972739,31. 468627
13,7.878991,3.707421,15.175827,1.901797,1.369227 ,2 . 642988 ,28. 565416
14,7.385856,3.535835,14.274584,1.813269,1.318023,5.390871,19 .. 346001
15,6.938622,3 362857 ,13.384634 ,1.728862,1.253378 ,5_198724,21.272572
16,6.503447 ,3 .202531,12 647728, 1. 648384 ,1.199183 1.731996,19 433018
17,6.102601,3.0608882,11.969502,1.571653,1.147331,1.285339 , 14 . 744559
18,161.587538,58 346462 ,11.686753,36. 435947 , 108682452 ,2 . 174137, 14400170
19,239.884293 64432449 ,223 156555 ,51.075832,13. 869975 ,4.585989 15 . 039638
28,281.664337,16.601025,309.648132,8.250649,7.340996 4 . 424041, 14686985
21,153.799210,3.786254,306.487122,2 319528 ,1.3086431,1.395542 ,315 . 451599
22,8.406888,3.772437,156 . 496384 ,2 _551481,1. 414324 1. 610246, 309, 323059
23,5.131359,14.719158,157. 424828,5 . 844669 5. 537441 ,10.947705,172 . 411438
24,5 .106669,14.933637,32. 140568 ,7 .425950,6.678623 ,36 . 268349 ,179 493561
25,5.827618,17.333830,42 965229 ,6.339680,8.731578,38 .. 125275 ,84. 216248
26,6.328857,16.351351,66.733177,7.096971,7 .547284 ,14 . 758127 ,87 . 722588
27,7.209816,12.352166,48_331886,,5_217290,5 497599 , 11 58403185 713234
28,8 .058778,26.816462,31_403624,18.943938 13 _918595 8 864815 57 261829
29,8.616213,32. 065125, 46 .640728,13.688922 ,16.731962,19 . 281876, 44709579
38,8.956788,19. 038094 ,52 168034 ,7.306574,10.805000,19.250023,70.452316

ZUSGS
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Stream Flow Model

Examine Simulated Data:

“Summarizing Precipitation and Evaporation Data”

The “SFM” menu contains a function that summarizes the precipitation and evaporation data used
during the simulation. The directories where the output is to be, where the precipitation and evaporation
data are stored, and the starting and ending dates for the summarization period must be identified.

Select the statistic to use during the summarization

Define parameters for summarizing precipitation i Local Statistics Type
and evaporation input-data files

Select Tupe of Statiztics to be Computed

#! Model Parameters E3 [GRID_STATYFE_SUM =] Cancel

Enter Model Parameters

Ok GRID_STATYPE_M&x
GRID_STATYPE_MEAM
Rain Data Directory | Fherosharcyiew GRID_STATYPE_STD
GRID_STATYPE_MEDIAMN
GRID_STATYPE_RAMGE
GRID_STATYPE_MIN
End'ear [1933 GRID_STATYPE_MAJORITY
OB Ml I e GRID_STATYPE_MIMORITY
GRID_STATYPE_WARIETY
End Day Murnber | 24 GRID_ MONZERD_WALUES

Output Directany | I\erosharcview

Ewap Data Directary | F-\erazharcview

Start Year |1939

ZUSGS
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Stream Flow Model

Examine Simulated Data:

“Summarizing Precipitation and Evaporation Data”

Summary of selected precipitation input-data files Summary of selected evaporation input-data files

i ArcView GIS 3.2 i ArcYiew GIS 3.2
Eile  Edit




Stream Flow Model

Examine Simulated Data:

“Compute Flow Statistics”

The “Compute Flow Statistics” function computes total, count, mean, maximum, minimum,
range, variance, standard deviation, median, and the 25™, 33, 66, and 75™ percentiles of the
simulated stream flows. The application defines the high flow value to be the 66™ percentile,
the median flow value is the median, and the low flow value is the 33" percentile.

FE*S Flood kModel

Provide Input File

#! Select Input Data File
Interpolate Station Drata to Grid
_ _ _ File Mame:
Generate Rain/Evap Data Files

Perfarm Flow Raouting . i ) Cancel
Compute F ain/Evap 5 /
Compute Flaw Statistics - [
Dizplay Flow Percentile Map th. b=t £ faozail
Dizplay Flooded Area Map L1 soilwate i [:'__l info
r:] [

Dizplay Flow Hydrographs P




Stream Flow Model

Examine Simulated Data:

“Compute Flow Statistics”

Identify the theme containing the watersheds
for which stream flow was simulated

#1 Baszin Theme

Select bazin coverage/grid theme

Allows updating of the low and high
stream flow threshold values

Update flood/drought threzhold

9 Do want to update Highflow/Lawflow threshold™?

Texture




Stream Flow Model

Examine Simulated Data:

“Display Flow Percentile Map”

The SFM will produce a map indicating whether the simulated stream flow in
the identified watersheds was low, less than the 33" percentile, normal,
between the 33" and 66" percentiles, or high, greater than the 66" percentile.

Identify the theme containing the flow statistics

FEWS Pood Hodsl computed using “Compute Flow Statistics”

Complete Temain fn

IEiEr'EfatE 72 Baszin Theme
[zenerate
Select bazin coverage/grid theme
Generate Rain/Evap Data Files
Perfarm Flaw Routing Basin. zhp
Compute B ain/Evap Statistics
Cornpute Flow Statistics
Digplay Flow Percentile kap

Display Flooded Area Map Identify which day should be displayed on the map
Dizplay Flow Hydrographs

7! FEWS Flood Model

Select day ta plat flow percentile map




Stream Flow Model

Examine Simulated Data:

“Display Flow Percentile Map”

Example output from "'Flow Percentile Map"'

2 ArcView GIS 3.2
El= Edit %iew Theme Analsis Suface Graphics Window Help  FEWS Flood Model

. 2 Viewl
0 eafm.apr O] x|
ﬂ Basin.zhp

| Open | Prirt | [ toww_flown

[ nermal_flaw

R flood _flow

E4SU b1

[ ]1a- 12200
- 184
- s 8
- g8
- 18.0:
- 1a2
- 193
- 186
- 1a.8t

R4S UM

[Neaaes
[ ]7ooz- 7.3z

[_]7138- 7.273
[ 7273- 7.407

[ ]7407- 7542
[ ]7s42- 7677
[ J7677- 7812
[ 7812 7947
[ 7947 - s.082
| EELEE LI

science for a changing world




Stream Flow Model

Examine Simulated Data:

“Display Flooded Area Map”

The SFM interface contains a function, “Flooded Area Map,” to display a map showing
areas that could be inundated by floodwaters. The function uses the simulated flow depths
and the corrected DEM data to identify the area where flooding may occur.

FE'WS Flood kModel 7! FEWS Flood Model

Cornplete T errain A
Select the Proceszed DEM gnd theme

i levations - Cancel

7! FEWS Flood Model

Select the Stream Link gnd theme

_ . m I Cancel
Compute Flo > - ance

Dizplay Flaw

: i 7 FEWS Flood Model
Dizplay Flooded Area Map

Provide Flow
Accumulation Grid

Dizplay Flow Hydrographs Select the Flow Accumulation grid theme

%! FEWS Flood Model

Enter urnber for which flooded

Provide Number of Days for area is to be computed

Computing Flooded Area -




Stream Flow Model

Examine Simulated Data:
“Display Flooded Area Map”

Example output from “Flooded Area Map"

& Viewl

ﬂ Stations .shp :I
L]

ﬂ Awuash_str.shp |

ﬂ Map Calculation 1

_ | HillLength

ﬂ basply.shp

science for a changing world



Stream Flow Model

Examine Simulated Data:
“Plot Hydrograph”

The SFM interface has a function to display a hydrograph at the outlet of
the identified basins contained in the modeled watershed.

FEW/S Flood Mol Identify the watershed outlet to display in the
Complete Tenain Analysis hydrograph. The watershed outlet is identified by
Generate Bazin Characterniztics File . . .. 2 .

clicking within the watershed tributary to the

2 ArcYiew GIS 3.2
|r‘|ter|:u:||ate Statiﬂn DEItEI ta G”d File Edit Yew TIheme Analysiz Swface DGraphics Window lep F=

F @&
an>n El

Generate Bazin Bezsponse File

Generate Rain/Evap Data Files

Perfarm Flow B outing ~ ol

Compute B ain/Evap Statistics Hew | Pire |

[ normal_flow

Compute Flow Statistics I oodflow
E4sU M1

A i i [ ]18- 18.209
Dizplay Flow Percentile Map e e

. 18.448 - 18 6]
Display Flooded Area Map % 18.627 - 18 &
» ahEs [ ]12.238 - 19.0:
Display Flow Hyudrographs [ |88 . 0,

- - = I 19.253 - 10.%

| [ 19.462 - 106
I 19571 - 198
I oD ata
R4sUM1
[ 68658 - 7003
[ 170037138
[ 17138- 7273
[ ]7273- 7407
[ ]7407- 7542
l:l 7.542. TBIT
76777812
[ 7812 7047
[ 7947 - 8082

I oD ata Ll

ZUSGS
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Stream Flow Model

Examine Simulated Data:

“Plot Hydrograph™

Identify the basin grid theme Select the grid theme field used to identify the basin

Select bazin grid/palygon theme Select a subbaszin id figld ak.
| Basin shp =] Cancel | Cancel

Example of the streamflow output hydrograph

#! Basin 5 Streamflow

Graph of Streamflow

2 |
Streamflow (m3/s) ’\

[ —
Y D
NN

|

time in days

science for a changing world




Stream Flow Model

Examine Simulated Data:

“External Plotting Application”

The SFM menu has two functions for plotting hydrographs. The second
requires an executable program that is not part of ArcView.

Enter the location of files required by

the external plotting application & FEWS Flood Model

Specify Graph Optionz

! FEWS Flood Model

Graph Title | Simulated Hypdrograph for Subbasin 1]
0k b ax Graph ‘width [pixelz) | 1024
Graph Height-wfidth Fatio | i

Werify [nputdOutput Files

Graph Output File | c:hdemohydrograph. qif

Setup Output File | o Sdemotmysetup bt Cancel
# Az Title | Time in days

&z Title | Flow in m3/s
Time Series Start Date | 1/31/39

Input Drata File | o hdemohstreamflow. bl

[araphing Program | o wprogram filezhgraphesehoraphere. exe

Label Spacing [dayz] | v
Subbaszin Gridzodedid |11
Graph ‘window Caption | Subbasin 11

tarker Size [paintz) | 3

Enter the plotting parameters required UEIEETIENE
by the external plotting application Color (integer] [0

ZUSGS

science for a changing world




Stream Flow Model

Examine Simulated Data:

“External Plotting Application”

Example hydrograph produced by the external plotting application

2 HydroGraph MEE

Simulazed | lydrograph for Gubbasin 11

Timeir days

aan ) e

Flow in m3/s (Month/Day, 1970 1971}

—— Subbasin 11

science for a changing world




