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* Taken from Schafer et al. (2007). “Regional precipitation-frequency analysis and spatial
mapping of 24-hour precipitation for Oregon,” prepared by MGS Engineering Consultants, Inc.
for the Oregon State Department of Transportation, 84 pp.
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- ICIWaRM: International Center for Integrated
Water Resources Management.

- Category 2 UNESCO center headquartered at the
Institute for Water Resources

- Consortium of universities, U.S. gov't agencies, &
NGOs supporting UNESCQO'’s IHP strategic program.

- Software supports ICTWaRM mission of aiding
developing countries in water resources
management & contributing to developing non-
proprietary analytical tools.
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Definitions: Regional
g i e CRainfall Frequency Analysis

Regional rainfall
frequency analysis is
performed by grouping
rainfall data from
multiple sites with
similar frequency
distributions.

Caution must be
exercised in
determining regions
(e.g. Are sites only
located on rivers?)
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233.1929376  0.51710862
8002200 245.9385902 0.4950782378
8002800 238.9474185 0.506581731
8008401 214.5577904 0.145107525
8005100 227.525528 0.197161636
8009400 . . 196.2355141 0.087765357
8009704 . . 284.5967965 0.117820307
BO0S705 A . 303.0542821 0.180005244
8011202 A . 2124710466 0.1502475982
8011203 A . 200.7289125 0.1467555966
8011206 . 209.863921  0.1428542
8014502 184.9718123 0.020626232
8014505 5 1465336935 0.00757214
80145911 228.3568478 0.018161571
8021000 307.7957521 0.034361705
8021100 15.41589255 0.073857536
8021101 . 325.8450427 0.081081388
8021400 162.8213581 0.030195232
8021900 107.0949758 0.018964508
8021504 4 87.660313 0.062585756
8021505 3.8 344.8226573 0.122110602
8021906 4.2 1250709464 0.036956358
8021907 4 90.82839864 0.016099452
8021508 4.3 360.5458278 0.146726016
8022200 4.7 354.2516696 0.037475064
8024100 4.55 184 186.0963571 0.352823215
8025500 3.55 562 52.00408303 0.080215823
8025901 3.5 931 43.36627263  0.09678166
8025902 3.8 212.3094601 0.037714054
8025503 35 991 68.41840873 0.082110351
8025505 34 560 69.58678596 0.094160165
8030800 2.47 357.7628545 0.255447306
8030801 2.45 1809 361.345847 0.223939096
8031500 2.97 -75.3 425 3.958842076 0.258672108
8031502 3.6 -75.1 322 360.6683265 0.1683805454
8031503 3.7 -75.5 869 356.3201274 0.106873071
8033700 1.57 -78.68 17 109.0627878 0.255437627
8034200 1.42 -77.27 15915 18.40327923 0.138653878
8034204 1.27 -77.47 1873 5.236235721 0.118445082
8037000 0.82 -77.63 2851 11.24676114 0.119242509
2027001 18 AA773725 N 104527121
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* Choose a period to
analyze.

» Beginning month =
February.

e Period duration =
February — April.

» Eachi site requires
40 good periods of
data to be used.

Choose Data

K [—
@ Initial Data Screening EIL

Identify the data to be used.

Beginning Month {1-12):

Duration in Months (1-60): 3

Minimum Number of Records (= 4):

Identify the uniis of the daia.

Precipitation (mm, in., efc.):
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Site Details

Sites Accepted Sites Rejected

8011206 8000900
Site ID: 8041900 8022200 8002200
8025900 8002800
L-Mean (L1): 17.163 8025901 8008401
8040300 8009100
8041502 8009400
8009705
L-CV (t1): 0.5931 8011202
8011203
8014902
L-Skew (t3): 0.3891 2014905
8014911
: i 8021000
L-Kurtosis (t4): 01742 4021100

§021101
Discordancy: 3.5026 8021400
8021900 . 0 0.5

8027304 L-Skewness (t3)
8021905
8021906 . .
2021907 = |ndiscordant = Discordant @ Selected

8021908

x-var: L-Skewness({3) = y-var:  L-CV (1)
Delete Site

Correlation Coefficient: 0.8011
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Site Details

Sites Accepted Sites Rejected

8011206 - 8000900
Site ID: 8041900 8022200 = 8002200
8025900 E| 8002300
L-Mean (L1): 17.163 802550 8008401
8040300 3009100
8041502 8009400
L-Scale [LZ) 0.113 8041602 2009704
8041900* 3009705
L-CV (t1): 0.5931 8042605 8011202 h
8042606 3011203 Thean (1)
8043500 8014902 L-CV {t1)
L-Skew (t3): 0.3891 80450007 8014905 LSk
-Skewness (t3)
8045300 8014911 } :
L-Kurtosis (i4)
. 8046200 8021000
L-Kurtosis (4): 0.1742 3100100 3021100 15
Spread (L2)
8120001 8021101 Latitude

Discordancy: 3.5026 8120002 8021400 _E.{]n_
“ 8120200 8021900 AP

8140500 5021904 _ _
Mean Julian Day | Longitude
5502200 E02190% Seasonality

8206700 8021906 Lat
8210600 8021907 = Inc-@ cordant @ Selected

Lon
8210601 80219038 Elev

bV | ongitude; y-var: Latitude

Latitude

60 50 40 30

Delete Site

Correlation Coefficient: 0.3653
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Choose method for regionalization:
Use Site Charactenstics MNumber of Clusters:

() Use Own/Eco-Regions Mumber of "H" Simulations (=350):

Enter Weight for Each Site Characteristic: ] Equal Weights

Latitude: : Mean Precip (Annual): | 0 Mean Precip (Autumn): |
Longitude: 033 Mean Precip (Winter): | 0 Mean Julian Day:

Elevation: 0.34 Mean Precip (Spring): | 0 Seasonality Index:

Mean Temp: }| Mean Precip (Summer): |

Other (1):
Other (2):

Other (3):

Total Weight: Total Weight is Equal to 1!
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¥  SiteD# SO0

Region Details Site Details

Number of Sites: 29 Site ID: 8264001

Regional L-Mean (L1): 480.0876 L-Mean (L1): 10516848

Latitude

Regional L-5cale (L2): 924449 L-Scale (L2): 1104404

Regional L-CV (t1): 0.2831 L-CV (t1): 0.105

Regional L-Skew (t3): 0.1371 L-Skew (t3): 0.0238

Regional L-Kurtosis (t4): 0.1258 L-Kurtosis (t4): 0.0761

60
110 100 %0 80 70 60 50 40 30

Number of Discordant Sites: Discordancy: 0.661 Longitude

Homogeneity: @e to Region #: > All Sites = Non-Discordant O Selected Site
MNew Region = Discordant

x-var: Longitude y-var. Latitude
Move Site

Correlation Coefficient: -0.1085
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A graph of t4 vs. t3 S —

gives an initial .
impression of o
which distribution
may fit the data

best. o
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L-Skewness (t3)

0.3
0.2
0.1

L-Kurtosis (4)

0

®*  Sample Data Lognormal *  Gumbel

Generalized Logistic Pearson type |11 *  MNormal

—— Generalized Extreme Value * Exponential = Uniform
—— (Generalized Pareto

(7) Raw Data (") Rescaled Data @ tat3

|
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JUll == Fitting of Probability
anenttimiin s ) ensity Functions (PDEs)

sl RegionalDistributionPlots

* The probability
distribution
function (PDEF) for

foncd BRI T
he reg T
fit with up to 13 LT
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Precipitation (regionally scaled)

L) L) L)
dlstrlbutlo ns ° Data Probability Distribution = (Generalized Logistic Log-Mormal

Probability Density Function

Region # Region 3 @ ® c Non-Exceedance (©) Exceedance

Distribution Functions

2-Parameter: [ | EXP [ cum ] unNI [CINOR
3-Parameter: ] GEV GLO ] gPA LN3 ] PE3 [Lr3 [ cam

4-Parameter: [ | KAP4 g

5-Parameter: [ | WAK

T | e [ee
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¢ The Cumulative
Distribution
Function (CDE) of
the PDF is used to
compute the
Exceedance Curve.
This curve gives the
intensity of rain
events with
frequencies
between 1 year up
to 1000 years.

International Center for Integrated

under the auspices of UNESCO

Frequency Distributions

Growth Curves

T
ol RegionalDistributionPlots

Exceedance Frequency (years)

Data Probability Distribution

Distribution Functions

[ Exp [ cum [ uni
[ Gev GLO

[ kap4 [ .. |

] wak

[T noR
] GPA LN3 ] PE3 [ Lr3

] GAm
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Preliminary LAC
Drought Map

For droughts that occur every
20 years, how much total
precipitation can be expected
over 5 years?

» Source: NOAA’s Global
Historical Climatology
Network

» As can be seen here, more
data sites are needed to
improve resolution and
smoothness of contours.
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