EIWMIST

= = . HEC-MetVue Implementation

Date: 19 January 2017 <auldtioge Jrle) T
- = - J—-
Audience: Advisory Committee on Water -
Information’s Subcommittee on Hydrology (SOH) S
T

Chuck McWilliams, Meteorologist

USACE Hydrologic Hazards Team

| Mods! iedertace |

| Fosscait o4 mia 2z, W20
| Lostacs o8 b 2z 0000
B | Esxitmwins et
B | Time e campane

= | Camvant w8 ape 3913 138330
b SARNTTIZ WD
115 Funds Rty

 Uner Specified
Ui Spacies J

Cotrdnsen 17000 sail 411057 dorlh | Uap Dugthd & laaded




What is HEC-MetVue?

Precipitation viewing and analysis tool

Precipitation processing for real-time forecasting

Storm translation and rotation
Storm analysis

Design storms
» HMR’s for PMP
» SPF
» Standard frequency (100-yr, 50-yr...)

Stand alone or integrated with CWMS
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History of MetVue

Region prone to tropical storm systems
Wet cycle in late 1980’s

Surcharge releases at USACE projects with
tainter gates

Need for a tool to visualize and process
precipitation for real-time numerical hydrologic
modeling
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HEC-METVUE
Meteorologic Visualization Utility Engine
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HEC-MetVue
ds, and Time Series

INS, Gri

4 Meteorological Visualization Utility Engine (MetVue)

File Edit View Novigate Tools Window Help

EaEa

Explorer Window | =

> Aaron s & Beaver @[ @ NorthBranch ]
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EEE

b hecimput

-l Aaron

il LRP

|l North Branch

il Simple Sacramento Basin

>

[E Application Defaults
@l Beaver

@ il Creek

[ session Defaults
Gagelnterp Grids
Gagelnterp TINs
MARFC
£ i@ 1 active annotation file
@ C:\CWMS3\watershed\NorthBr
@i 1 active mapping file
@l 1active basin average fie
| 408 files aggregated for display

m

\=/ North Branch - MARFC (15Jul2001 0000 - 01Aug2001 0000 Duration: 17 Days)

BN

@l forecast -
] mn » I Cumberl|and, MD
Map Window MARFC - Properties & | =
Global Settings ( Properties ]
|=IProperties
Wap Window Background [ ()
|| scale defaultinear -
Contour Palette rain -l
Wap attrbute schema default -2
Map Projection StandardHydrologicGrid. . [.]
7
7
7]
7
_ 7
Map Window MARFC [ ]
= [ output
'Cursur Lon:-78°46' 19" Lat:40° 00' 27 |K: 2378.17 Y:3313.00 |M:0.43 Frvt Lon:-78% 46' 05" Lat:40°00' 38" |PntType: 0 |PntM: 0.46
B 50500
| e

Time window is 01Jun2015 04:00:00 - 30Jun2015 23:00:00 4 <p @

]

4= #p Increment:

[ .

= Creates and Manages
Meterologic TINs
» From point sources
» From grids

Produces
» Grids (HRAP or SHG)

» Event totals or
averages

» Time series (e.g. MAP
hyetographs)
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HEC-METVUE

Analysis and Manipulation
QI A

= Refine Storms
o Trim & Correct
= Translate
Storms
o Spatially
o0 Temporally
= Rotate Storms
= Scale Storms
o Factor & Resize

= Animate Storms




HEC-MetVue |I/O Providers

TIN

NEXRAD
NEXRAD_GRIB
XMRG

NetCDF

SHG
ASCIl_GRID
PRISM
HRRR
Gagelnterp
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HEC-MetVue Input Providers

Selection Interface
= DSS

» SHG

» HRAP
= TIN (legacy format)
= Gagelnterp

Drag & Drop Selections

NEXRAD

NEXRAD GRIB

XMRG

NetCDF

ASCIl_GRID

PRISM

HRRR

HDF5 (under development)

-WMIST




HEC-MetVue Output Providers

= DSS

= Native TIN

= ASCII_GRID

= HDF5 (under development)

WATER MANAGEMENT IMPLEMENTATION SUPPORT TEAM




HEC-MetVue Background/Needs

Real-Time Forecasting
» Incorporate rainfall data
» Adjust for NWS QPF

Emergency Management
» Better visualize threats
» Improved communications

PMP Storm Development
» Analysis of Extreme Storms
» Improve DSMS process

Project Planning

August 2007 — Troplcal Storm Erin

Oklahoma Rainfall Totals

12.81" @ Eakly
11.03” @ Geary
9.30” @ Fort Cobb
9.11” @ Watonga

-WMIST
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HEC-MetVue
Real-time & Planning Applications

» CWMS Real-time Decision Support
» Weather Monitoring and Assessment
» Batch Processing of Event Data and Report Generation
» Radar Image Calibration
» Scenario Development for Forecast Modeling

= Dam Safety Studies
» Depth-Area-Duration
» PMP Development
» Strom Construction and Analysis
» Hypothetical Storm Design

-WMIST




HEC-MetVue iIn CWMS

Aumma’?ed Visualization & Modeling & Forecast
Processing Interactive Analysis Scenarios
Data = Calibration
Acquisition & = Storm Totals =
1 ‘ ~ Observed
ProceSSIng u Anlmatlon Prgcipitation ;*\ e
Callbrathn : MetVue ‘
_ ./
Report I Observed & Forecast
. Hy_etographs or
Genera’tlon Gridded Precipitation

Edit Parameters
& Set Blending Options




HEC-MetVue Real-Time Applications
TRy

Storm Transposed to DFW
’-' f

&8 B B 8 B B B 8 g g g

n

Basin Average

' <AL

* |ngest Radar/Forecast Data

= Analyze In-Place or Transpose
» Ability to rotate storm or maximize 5y
» Provides a variety of storm options N

= Compute Basin Average Rainfall [ .- Pt B
= Qutput Data to Hydrology Model EIWMIST




HEC-MetVue PMP/Planning Applications

Basin Averages

Analysis of Extreme Storms

» Use of radar and point rainfall data

» Combination of recent and historical storms
Transposition to Additional Basins

» Provides greater confidence in results

» Simplifies process for end-users
Development of Project Design Storm

» Adheres to accepted NWS/WMO standards

» Incorporates HMR procedures (52, 55A, etc.)
Use in PMP/PMF Studies

» Ability to conduct studies more efficiently
» Interconnectivity with Hydrology models

Assisting the Planning Process




HEC-MetVue Overall Uses/Advantages

Real-Time Forecasting
» Increased decision time
» Coordination with NWS

Emergency Management
» More clearly identify threats
» Increased warning times

PMP Storm Development
» Decreased study time
» Decreased overall costs

Project Planning
» Visualization of impacts

Muskingum Basin, Eastern Ohio

WATER M. IMPLEMENTATION SUPPORT TEAM
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HEC-MetVue Inputs

General

>
>

Precipitation

| 2

NN/

>

Supports drag and drop
Loading through file selection menu

Gage and gridded data
Adjustment and/or deletion of gages on-the-fly
QPE’s and QPF’s (XMRG and NETCDF)
Any grid system (HRAP & SHG)

Creates surfaces using TIN technology
Mixed time steps - aggregation and de-aggre
Calibration editing and mass adjustments — ¢
Batch processing

Shape files

>

Supports shape files of multiple coordinate systems/projections simultaneously. e.g. mixed
use of Albers, UTM, long/lat shape files supported

WATER M. UPPORT TEAM
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Forecasting - CWMS

= Lumped modeling
» Hyetographs to DSS

= Grid models

» SHG specification,
grids to DSS
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12,00+ 13.00
11,00+ 12,00

10.00 - 11.000
(P

O[ 900 - 10,00

O 8.00-9.00
¢ 7.00-8.00

6.00-7.00

5.00-6,00

4.00-5.00

6 i

3.00- 4,00

»

2.00-3,00

& 1.00-2.00
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Transposition and Rotation of Storms

b

= Tropical storm Clyde,
1981

= SPF level event

= Used for evaluation of
Dallas federal levees

EIWMIST
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Storm Construction and Refinement
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Storm Analysis Parameters

Storm description
Storm location/region

Storm significance (peak runoff or
volume)

Storm type (convective, tropical,
etc.)

Storm shape

Storm orientation if applicable
Movement direction/velocity
depth-area-duration (DAD)data

Temporal data
» Hyetographs/mass curves

Weighted maximum and minimum
moment of inertia

Storm event statistics

Environmental information such as
solar radiation, wind speed, wind
direction, temperature, relative
humidity, atmospheric pressure,
etc. as available




HEC-MetVue Computation Tools N 4

*%= Depth-Area-Duration Computation Tool

i Hyetograph/TIN Surface Generation Tool
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Tamarack -77 4545 41 2624 -
StateCamp -T7.7722 41 24 - .L.smmsl -77.2945 41 245

Driftwood -78.0957 41.2117
Haneyville -77 2825 41 1842
*

TheKnobs -78.2122 41.0f
&

19714 pingriat 77,1167 41.0828
@*

Burnside -77 9858 410

SandMountain -77 1306 41 0022

Merrisdale -78.2272 40.950§ Unicnville2 77,8047 40,9458

Woodward -77.2332 40.9178
&

gntreHall -77.71 40,8494

SandMtn322 -77 6167 40 7678

Hartleton -77.0917 40.5523
&

Ansonville -78.3237 40.512 Weikert -77.1826 40.5125
* [

ReedsGap-77.2603 40 443
*

Menno -77.4752 40.25

WMIST
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®

File Edit View Help

Depth-Area-Duration Analysis Tool

M\ /SHG/SPRING CREEK/DEPTH-AREA/DURATION 6 HOURS//JULY 2003 EVENTE_

3,500
-
| £| D-A-D for session: Bald Eagle Map Panel: Depth—Area-Duraih: 3,000
L e c— —
(@ Process TINs as discrete point values (7) Process TINs as grid cell average values 2,500
Constrain shorter durations to ocour within longer durations & 2,000
o
Input Detail 2
nput Details _ _ E 15001
Depth scale: _modLinear - E] @
) . 1,000
Area scale: modLog -
500
[ Specify custom durations to compute
i
Duration scale: |modLinear E] Hours 0

T
15

in DEFTH

Adjust to dosest interval

Qutput Details

SPRING CREEK DURATION B HOURS JULY 2003 EVENT 0
SPRING CREEK DURATION 24 HOURS JULY 2003 EVENT 0
— SPRING CREEK DURATION 72 HOURS JULY 2003 EVENT 0

SPRING CREEK DURATION 12 HOURS JULY 2003 EVENT O
SPRING CREEK DURATION 45 HOURS JULY 2003 EVENT O
SPRING CREEK DURATION 96 HOURS JULY 2003 EVENT 0

() Output depth data for specified areas/durations (@ Output area data for specified depth/durations
(@ Rows for Durations and Columns for Areas (@ Rows for Durations and Columns for Depths

Columns for Durations and Rows for Areas (7 Columns for Durations and Rows for Depths

Save Results To DSS ¥ axis: DEFTH Y axis: Area. Curve for each duration.

DSS File: |C:\dass\Workshop Files\2. 3 Introduction to HEC-MetVue\Qutput\DAD. dss

L]

PathParts:  a: |sHG B: |SPRING CRE| C: DEPTH - |AREA F: | 2003 EVENT
Original TIN type is unknown
[ Log results to file
Log results to screen
OK l [ Cancel

WMIST
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Storm Analysis
Canyon Dam Watershed, 28 June — 7 July 2002

P[]} | ™ window24 : Radar est. rainfall from 0700 ZBUNOZ to 0700 07IULOZ

. 1.00 - 4.00
. 4.00 - 7.00
. 7.00 - 10.00
. 10.00 - 13.00
. 13.00 - 16.00

Depth-Area-Duration Data for the Canyon Flood of 2002

M
a1
. 16.00 - 19.00 a0
Y
o %
. 19.00 - 22.00 i
e —4—103q ke
=78 "
. 22.00 - 25.00 ;_..J =100 1q mile
m =100 1 mile
25.00 - 28.00 EJ’; . 000150 il

bl | —— 1000 55 milr

28,00 - 31.00

31.00 - 34.00

34.00 - 37.00

. 37.00 - 40.00
. 40.00 - 43,00
. 43.00 - 46.00

L] n 48 n L] i 144 168 19 U8 0
storm Duration in Hours

WMIST
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HEC-MetVue Output Tools

kWl Save Basin Average Hyetographs

g Save Aggregate TIN

= Save Modified TIN as a new projected TIN

-WMIST
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ek

Save Hyetograph

= 96 aggregated (Hourly) TINs
= 21July2003 — 25July2003

| File Edit View Help

(i — ™y

24809 ac-ft

0.00 T T ’V

]

n il I ’m
T T T

i
00:00 1200 00:00 1200 0000 1200 00:00 1200
2duizon: | zzduizood | z3duizoos | 24012003

—— SPRING CREEK
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HMR Map Coverage

e

HMR 58, 59

ALASKA

2,

CONTINENTAL UNITED STATES

HYDRO.39 P

’ e
-~ HMR 54 HAWAII PUERTO RICO
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HMR 51 Procedures

Cowmanonan || Example Depth-Area Curve

5 2 24 48

Generalized PMP Steps

10000]

1. Select geographic location g E
2. Determine average PMP depths oot 3
a) 6,12, 24, 48, and 72 hours cooef
b) 10 mi? through 20,000 mi? - :'
3. Plotthe PMP depths (D-A Curves) | ; _F E
4. Determine PMP depth for basin oot §
size (each duration) woot- ]
5. Plot PMP depths (D-D Curve) Bs E
urs—2 7 el teiil, |
Example Depth-Duration Curve [~ T [T T T 7]
r ]
i EEF % -:
hours — 1000 mi? - ]
; - l, ,IIE.I s ‘., sl ,,1:. . “,‘ :4 ,5|‘. ]




HMR 52 Procedures

Site Specific PMP Steps STEP1 |+ '
1. Plot D-A-D Curves for basin being studied 5 T g
2. Obtain depths for durations at isohyetal area sizes and plot \
3. Determine 6-hour increments through 18 hours (smooth?) ) F
4. Place isohyetal pattern over basin and orient (reduction?) P L
5. Determine isohyetal pattern size for maximum PMP volume
6. Extend selected pattern size to 72 hours (use Step #2 plot) +
. . . . F
7. Multiply by orientation factor (if necessary) + -
8. *Multiply by appropriate table to obtain isohyet values T _ C\ \ NIRRT T T
9. *Obtain incremental volumes (average depth) fromStep#5 [ .~~~ = w. =~ = =
"-—hr pEriudE 6=hr periods
STEP 3 ? 4 STEPS 6-7 ‘
1 2 3 4 5 3 7 8
Area (mi™) 1 2 3 ¥z Adj-
1000 1A.1 4 R 1,0 P4P (in.) 11.50 3.83 2.50 2.06 1.34 1.08 0.90 0.81 0.72 0.72 0.583 0.63
1 50"} L‘!L = ,r4 'ﬁ' . 5 2 - g VSro(m area (Vmiz) ;vc -
2150 12. 9 4.3 2.8 Tsohyet 450 560 700 850 1000 1200 1500 1800 2150 2600 3000 3800
3000 11.5 G2 2.8 A 132 136 140 145 149 155 162 169 176 184 191 203
ne f - B 124 128 132 136 140 145 152 158 165 172 179 189
4500 3.8 4.1 2. ? ¢ i 120 124 128 131 116 142 147 154 160 166 176
6500 E‘S 319 2"" i 108 1l 115 19 122 126 132 137 142 148 154 163
].{]D{Iﬂ' ?-‘_ 3-5 2; ] o E 101 04 v 0 116 22 126 42 150
15000 5.9 3.4 2 ; ) b .L 93 l;s ltm ::n ll: 107 :fz n7 :: ::: J]rz 140
- = - " * J}:%:% G m,k B9 92 94 97 100 105 108 113 118 122 130
H 63 7z B4 * 87 89 92 96 99 103 108 1z 119
I 50 56 63 72 P!Z* 85 Hy 91 95 929 102 108
1 38 43 48 54 60 68 ﬂll* 83 86 89 92 98
K 30 33 36 40 G 4y 56 64 77* 80 83 89
I 23 25 27 30 32 15 41 46 52 62 7u* 79
M 15 16 18 19 2] 23 26 29 313 38 b4 56
N L 9 n 11 12 14 i6 18 20 22 25 31
0 i 3 4 4 5 [ 7 8 9 11 13 15
P 1 0 i} ) [\l 0 0 0 1 2 3 4 6
0 | ] 0
‘ STEP 8
ST E P 9 'WATER MANAG:MENI’ IMPLEMENTATION SUPPORT TEAM
6-hr periocds >
1 2 3 5 5 L] 7 -] 9 L0 11 12
AVg.
*Can use ArcGIS for these steps BMP (in.) 8.59 3.24 2.18 1.78 1.16 0.93 0.78 0.70 0.62 0.62 0.54 0.54




HEC-MetVue (HMR 51 TINS)
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2e Tock Window Help

A s A BB

| [# e Traneg u

HEC-MetVue (HMR 52 Plug-In)

i QIS @laf AN v B

= PMP Tesiring - Mohswk Famgle

Dt Ares Guraten Curve Optors

Teemporal Hyesngrach Detrbuson Ootons
b et
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1. Open HEC-MetVue 1. Select HMR 52 Plug-In 1. Compute HMR 52 Results
2. Establish New Session 2. Choose Basin Shapefile 2. Rotate/Translate, if needed
3. Add Map Panel 3. Define Temporal Pattern 3. Note the different depths
4. Load Basin Shapefile 4. Specify Output File 4. Handoff input to HEC-HMS

EIWMIST
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HEC-MetVue (HMR 52 Plug-in)

2N |
Y L, w7 e
s

52 [ |HMRS52 |.: ].

s . ==

Computation Options | Run Options | Output Dpijons|

Basin shapefile: |:mpALTU.Polygon.shp

Meﬁurulug ical Visualization Utility Engine {MEH-"UE]
File Edit View Mavigate Tools Window Help

BaE D E UYL A

-

Depth-Area-Duration Curve Options
(@) Use basin centroid (standard)

() New curves for each storm position
() Use spedified position

Longitude: |-99.90510 | Latitude: |35.23011
Temporal Hyetograph Distribution Options
& hr distribution:
Create shorter durations

Interval: :1 Hour - Periods to subdivide:

&

4=

1hrto6hrratio: @ Auto () Use specified value:

0.3

Storm Size Options
(@ Recompute for each location and rotation

[ Force definition of entire curve

Time intervals touse: | 45
() Use spedific storm size

Area: |10.0

& Hour distribution pattern:

'WATER M. IMPLEMENTATION SUPPORT TEAM
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HMR52 Hyetograph Output

Hyetograph Output Options

Set hyetograph ordinals to 0.0 prior to start of storm for 3= :Days -

Apply ratio of 0.5 of the PMP starting 3= :Days - before start of PMP w
Start date of PMP: 071an3000 0000 (L)

Set hyetograph ordinals to 0.0 following end of storm for 3= :Days -

Hyetograph ordinals from 01Jan3000 0000 up to 04Jan3000 0000 will be set to 0.0,

Hyetograph ordinals from 04Jan3000 0000 up to 0FJan3000 0000 will be ratioed to 50.00% of the PMP,

Hyetograph ordinals from 071an3000 0000 up to 10Jan3000 0000 wil contain the PMP
Hyetograph ordinals after 10Jan3000 0000 up to 13Jan3000 0000 will be set to 0.0,

L

e - T T T . a1 o1 0 o Tl
568403 ac-ft 1 2 3 4 q 4] T 3 g 10 11 12
| Jan3000

EIWMIST
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Design Storms — HMR’s

HMR52 for Lewisville Reservoir

u 38,00 - 40,00

. 36.00-35.00
34,00 - 36,00
32,00 - 34,00
30,00 - 32,00
28,00 - 30,00
26,00 - 25,00
24,00 - 26,00
22,00 - 24,00
20,00 - 22,00
18.00- 20,00
16,00 - 158,00
14,00 - 16,00
12,00 - 14,00
10,00- 12,00
8.00 - 10,00

| 6.00-5.00

- 4,00 - 6,00
- 2.00 - 4.00

CEIWMIST
@ S

'MENTATION SUPPORT TEAM

. 3




Design Storms
Standard Frequency — 100-yr at Dallas, TX

= NOAA statistical rainfall

. . 013an1995.0100 - 021an1 995 OQBOD4Aration: 23 Hours HMR-52 Circle 100 Year 2 (INCHES)
Figure 15 Extension (All Storms - 24 Hour) ;
100% i‘ 9,00 - 9.60
ON
0% n
90% E\&;’: x 8.40 - 9.00
80% "‘"3\%
o _/)<Q 0\\ 7.60- 540
B $ S
§‘ 60% _g_é__ _\: 7.20-7.80
e P4 DS &
g 50% * 0.3 ™ 6.60-7.20
5 ® b £0-7,
[ < e
s 40% > v
- S 2 A 6.00- 6,60
R N DG
< 30% >% /’\\
20% * 8 5.40 - 6,00
2
10% 4,80 - 5.40
0%
0 2000 4000 6000 8000 10000 AR
Areain Sq. Mi.
3.60-4.20
3.00-3.860
05 -
Alternating Block 240-3.00
1,80 - 2,40
0.4
1.20- 1.80
_ o3 0.60-1.20
] 0.00 - 0,60
& g2
019 I7.
00 T ; . T . : .
00:00 03.00 08:00 09:00 12:00 1500 18:00 21:00 0000
| o1Jan1ess | "
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Future Enhancements

= Storm centering optimizer

Available Discharge Points Selected Discharge Points
_ Discharge Location Maximum

Mary's Creek at Sycamor Sch Rd => Mary's Creek at Sycamor Sch Rd

Mary's Creek at Sycamor Sch Rd 2800
Mary's Creek at Weber Rd => Mary's Creek at HWY 199 14200

] = Clear Fork Trinity at Conf. Mary's Ck 27400)

Mary's Creek at Hemphill =

Clear Fork Trinity at HWY 377 38600
Mary's Creek at 199 =>  |Mary's Creekat 199 Clear Fork Trinity at WF Trinity 42300]
Clear Fork Trinity at Jackson Rd =>

Optimizer

MetVue HMS

= Storm ensembles




HEC-MetVue (HMR 52 Optimization)

asin Centroid = Specified Position
and Rotation

| Computation Options | Run Options | Qutput Dpﬁons‘

(7) Run once for spedified location @ Run for selected pattern

Simultaneous CPU cores to use: 25

Pattern Search Area Limit Optimization
Confine search to defined rectangle: Longitude 1: |-78,16744 Latitude 1: 40,.71725

Longitude 2: |-77,59016 Latitude 2: |41.06146

|:| Constrain storm rotation iterations to positions: 1] degrees to 180 | degrees

Pattern Iteration Constraints
Initial distance increment between trials:

5.0 miles Final distance tolerance:  |1.0 miles

Initial rotation increment between trials: 105 degrees  Final rotation tolerance: 1% degrees

Search Results Filtering Criteria

(@) Only consider maximum from initial search pattern for final positioning

(7 Consider multiple local maximas for output of TINs, hyetographs, etc.

Limit the local maxima count to the top 10 storm sequences

Estimated iteration count during initial search: 1064
Columns : Rows : Angles -8 : 7 19

WMIST
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HEC-MetVue (HMR 55A Plug-In)

SR| %A 5 Bams QLAY QA AN M B L] S % A B B s QAT 0 [ ABART v B
AT T 0 s B e S o S A K 8 e GIFIE G @ AMIART A B
T PAD Tenming - Tk Tarmple 00 000 - 414000 D000 Do 1 iy} == = PP Tiaining - Tr-Labes Example (3123000 0000 - 04123000 0000 Dusstiers § D) b Gmecn | G PUO Tranng ® R 1 A ——
J i | .:Mr.-‘w-lwmwwumm-xmmm:m [E=ra "
T —— 1 l..- o I
L ll_ T  E— T - N _
.-._.-/L"@ |I |
| N —
Ao e
I 2 _/Lv\?—d.\'__{‘/}_k“]? _/.- -
| }j\) | 1
_.f"lr j'—'};‘ &
: = — AL |
:d Hretogrech el sancie I atan fles spech) £ — —-}J L 1
i o | W
| - |
i N st N ,nrwf J
r’: I | == L I
Open HEC-MetVue 1. Choose Basin Shapefile 1. Compute HMR 55A Results
Establish New Session 2. Define Temporal Pattern 2. No translation/rotations
Add Map Panel 3. Remember Output File 3. HMR 55A already spatially

Select HMR 55A Plug-In

1

2

3.

4. Load Basin Shapefile
5

6. Select General or Local

Notes:
» Top result is basin name (change default)
* Middle number is basin average depth
* Bottom number is volume equivalent

* Much easier to adjust temporally WMIST

* Much more difficult to adjust spatially _—— e




HEC-MetVue Historical Storm Analysis

WAR DEPARTMENT

__CORPS OF ENGINEERS, U. S. ARMY

wo, | SCAWE Or ges Assignment

Location Texas

r---1 Area covered by

L...! Tinal isohyetal map.
Area Inclosed by
@ 2-Inch Isehyet.

Remarks:

ATA AN OMPUTATIONS COMPILED
PART I
Preliminary isohyetal map, in 1 <cheet , scale
" Precipi*ation data and mass curves:

Form 5001-C (Hourly precip. data)

Form 5001-B (24-hour * 4

Form 5001-D (" * " ")
Miscl. preclp. records, meteoralogical data, ete. . - o _______
Form 5002 (Mass rainfall curves)- - - o oo

PART IT
Final .[sohyetal maps,in 1 sheet , scale
Data and computation sheets: .
Form S-10 (Data from mass rainfall curves) _____________
Form S5-It (Depth-area data from isohyetal map)._.________
Form S-12 (Maximum depth-duration data) oo oeoooo
Maximum duration-depth-ares curves_ __________________
Data relating to perlods of maximum rainfall_________ ot

1 : 1,000,000

1 : 1,000,000

Study Prepared by:
Southwestern Division
Gal zston District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau, 10/31/45
Part II Approved by Office, Chief

of Engineers for Distribution

of Factual Data, 9/30/46
Centers near
Eldorado, Texas
Rocksprings, Texas
San Baba, Texas

STORM STUDIES - PERTINENT DATA SHEET
Storm of 19-25 July 1938
G 5-10

23
32
15
32

MAXIMUM AVERAGE DEPTH OF RAIMFALL IN [INCHES

(Number of Sheets)

Area in 5q. Mi. Duration of Rainfall in Hour

6 12 | 18] 24 Jo] L8 60| 7 9a | 144

10 |11e5 (134 (134 [15.9 |16.0 | 1640 | 18.0 | 20,0 | 22.6 | 27.8 | 30.0
100 | 944 |10,0 |10,5 | 12,5 |13.3 [13.4 [15.1 | 16.9| 19.1 | 22.9 | 25.2
200 | 8.4 | 9.00| 9.5 |11.2 |12.3 |12,6 [14.3 [ 16.5 | 18.8 [22.2 | 24.3
500 | 7.0 | 7.5 | 8.1 | 9.3 {1L.0 |11.4 |13.1 |15.5(18.1 |20.9 | 23.1
1,000 | 6.0 | 6.5 6.9 | 7.9 |10.0 [10.5 [11.9 |14.6|17.1 |19.6 | 21.9
2,000 | 5.0 | 5.5 59 | 6.7 | 9.0 | 946 | 10,7 | 13,5 | 1543 | 17.8 | 20.6
5,000 | 3.7 | 4ok | AT | 54 | Tu6 | 8.2 | 8.9 |11.6|12.7 |15.0 | 18,2
10,000 | 2.9 | 3.6 3.8 | 4ot | 6u6 | 70| Tu5 9.9 | 10.5 |12.3 | 15.4
20,000 | 2,2 | 2.8 | 3.0 | 3.4 | 5.1 5.5 5.9 | 7.8 8.2 | 9.7 |12.0
50,000 | 1.3 [ 1.7 | 1.8 | 2.1 | 3.1 | 3.3 | 3.7 | 4.8 5.0 | 62| Ted
68,000 | 1.0 | 1.3 | 1.4 | 16 | 2.3 | 2.6 | 2.9 | 3.7 | 3.9 | 4.9 | 6.1

nrrn. 52

WAR DEPARTMENT

CORP {

Storm of

STOR“ STUDIES - ISOHYETAL MAP
July 19 - 25, 1938 Assignmen
Study Prepared by: Texas Disfric
Southwestern Division

ENGINEERS, U ARMY

t_GM 5-10

L MASS RAINFALL CURVES ~ 1

i F '

= =

§ sk Eldorada i) Tex 300"

% WE ot ox 267 A
& /:f7 —-_-__';:n.?ﬂ”i‘»)h’zm'

o £

10 / o

o 1. 1/

g °F 19 @ /'I“—;n_ﬁ— o W 22 23 & 24 25
FoTIE
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HEC-MetVue: Storm Analysis & Database

=] B ]
| —— Ros Stonn Detaiase - Extreme Storm Database
e .
US Army Corps of Engineers o US Army Corps of Engineers
-
o e 7o Go | Fasars [T Pronars Fepon
sopronmee oot o | ey ooty 2eremer ol gom [ e nemcovnsare | re
R R N T
* Eagle Fasm, T 27040y 1930 20 Map 020, o0 a0 aa o0 w00,
<|.7.-me 25 5ui- 530 £ £ 000 a1 ko 700,
3 ) G0 ar i 900 8 1880 |
o FyTTTETy o 600,
™ i~ - - 071053 0 S " £ oo s o7 RELIELES
o o -
e
L+ s —— e —
A Depth Area
Jorm Det Detailed | Storm  Radar Precipitation  Map
aliacadl |
| | Isohyetal o hetal Animation Data Data Iiformation| Location  Duration
) Table/Curve
x x x o < s s o
Albugueriue i ary
5
] 1
Date Stant 2101905 L cCu L
’ e Date End 25-Ju-1905
- Approximale Location of Storm Center  Elk, NM
A W Assignment Number GM 313 D Search @ Refresh 4 Columns & Expand/Collapse All
* Total Rainfall (iny 133
i i CategondFile Name & Description Upload Date
. . £ = Lubbock Storm Duration (i) 108
i Nationel Fores; ’ Roswed 5 Slorm Area (mi%) 44000 G Radar Data - ASCII
G 3 ’ Max Average Depth of Rainfall (in) 38 F Tostuader data 204013
i Pt ¥ 1 ' 24-hr, 100 m™ Rainfall (in) 51
Storm Dewpoint 7
¥ RefLocation AT0SE test precipitation data 15-JUL-13
Hme 558
Elevation 5720 =
d y Midland Latitude 1256 ] test_map_information Test map data 28JULA13
A3 ; £l Raso £ 3 Longiude 0517
| Ciudad Juarez District Aibuguerque US Storm Rainfall Summary 02-0CT-13
Division South Pacific
= 2 @ Depth/AreaiDuration Tables/Curv
l |§ ;A( :I area-duiation MRS test depth area duration curve 15JUL13
SR ey o e ey Extreme Storm
' Tl SN byt Ammaon bl | Dala | sl OSSO0 DuItn
il G i x x x ’ ’ # , ,
Map 2ot 82014 g, MEGH T Rapes sapi =l D t b
Mol bt altabase M
o

'WATER M. IMPLEMENTATION SUPPORT TEAM




HEC-MetVue Development

File Management * Interface Enhancements
Time Zone = CWMS Enhancements
Management = Extreme Storms Database
CWMS Forecast = MetVue-HMS Data
Integration Design Exchange

= HEC-WAT/FRA

Documentation Update _
Uncertainty

Official Release
Version -WMIST




Questions?

WMIST Chuck McWilliams

WATER MANAGEMENT IMPLEMENTATION SUPPORT TEAM MGtGOfOlOgISt, HyerlOglcal Eng BranCh

‘Q g Hydrology

U.S. Army Corps of Engineers
Omabha District (NWO)
1616 Capitol Avenue

Suite 9000, NWO-ED-HE (402) 995-2319 TEL
Omaha, NE 68102 charles.d.mcwilliams@usace.army.mil

WMIST COP Site: https://cops.usace.army.mil/sites/HHC/CoPs/WM/WMIST/default.aspx

.WMIST

'WATER N IMPLEMENTATION SUPPORT TEAM



https://cops.usace.army.mil/sites/HHC/CoPs/WM/WMIST/default.aspx
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