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The Problem
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Introduction

* One-Stop shop:

- Data download

* Historic Data

* Modelled Data

 Future Predictions (CMIP6)
 Limited Data Processing

- Time conversions
 Various prebuilt tools

* Hydrological

» Pedological
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Overview

Data Download

Data Processing

Bias Correction

Calculators

Models
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Data Download

@ Quick Links ~

Station Map
Selected Station Data
View Data Table

View Data Plots
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Data Download

@ Quick Links ~

| Station Map

Station Map

@ Show Legend

F 3
B Show Distance Around Site
# Distance from Site (km): S om0 r
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Site Name:
E Site Name
o Site Longitude:
24
— Site Latitude:
-29

Set Site Location

Save Selected Station Data to CSV

Download Selected Station Data

Leaflet | © ODbL. Tiles © i 3
‘Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community
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Data Download
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Set Site Location
> Save Selected Station Data to CSV

Download Selected Station Data

FONAR IR
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Station Map

‘ Selected Station Data

Station ID
2 | SAIMM Test
D3HO15

0170005A

0170099 W

0170176 A

0170217 W

0170248 W

0170296 A

0170303 W

0170315 W

B 0170368
0170427 W

0170438 W

0170468 A

~ 0170498 W
[P orroseaw
L 0170601 W
N o170s39 W
# \}Q{ 4 0170650 W
0170885 W

0170889 W

0171119A

0171167 W
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site Type
site
RIV
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN
RAIN

RAIN

Catchment Area
NA
8266.00000
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

Records

Place

SAIMM Test
Seekoei River @ De Eerstepoort
LOSKOP
EBENEZER (WELTEVREDE)
KETELFONTEIN
MERINO
CAROLUSPOORT
KNAPDAAR
JAKHALSFONTEIN
RIETFONTEIN
WAG-N-BIETJIE
SLINGERSHOEK
ROOIKRAAL
WELTEVREDE
BRUMMERSDAM
BURGERVILLE
WASBANK
ROOIWAL
SCHULPAD SKUIL
STERKFONTEIN
THEEFONTEIN
SUNNYDALE

BOSCHFONTEIN

Latitude
-30.50
-30.53
-30.52
-30.65
-30.60
-30.63
-30.63
-30.67
-30.57
-30.75
-30.72
-30.60
-30.80
-30.77
-30.80
-30.73
-30.52
-30.63
-30.83
-30.75
-30.82
-30.57
-30.82

Longitude
24.50
2496
24.07
24.08
2442
2413
2413
24.42
24.15
24.18
24.12
2423
2425
2428
2428
2433
24.37
2437
2437
24.50
24.50
2497
24.58

Variable

100
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

Start Date
1980-06-22
01/1/1994
01/1/1878
01/12/1992
01/1/1878
01/1/1878
01/7/1992
01/1/1878
01/112/1877
01/11/1994
01/1/1878
01/12/1877
01/1/1996
01/12/1877
01/12/1877
01/1/1901
0112/1877
01/1/1901
01/12/1877
0112/1877
01/1/1994

01/12/1877

End Date
2024-02-08
01/4/2001
01/7/2000
01/4/1998
01/7/2000
01/7/2000
01/4/1998
01/7/2000
01/7/2000
01/8/2001
01/7/2000
01/8/2001
01/12/2000
01/7/2000
01/7/2000
01/6/2000
01/10/2001
01/6/2000
01/7/2000
01/7/2000
01/8/2001
01/7/2000

source
Custom Site
Dws
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS
SAWS

Distance_to_site (km)
0.00
4456
4164
4329
13.67
38.16
38.16
20.13
3439
4111
4391
27.89
4099
36.13
39.21
30.41
12.93
19.55
39.10
27.72
35.11
4539
36.00

¥ @ Quick Links ~
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Download Data

Download DWS Data @ Download SAWS Data

Download DWS data Download SAWS data

View Data Tables

View Data Plots
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Site Setup

Download Data

Download MERRA-2 Data

Download MERRA2 data

Download CHIRPS Data

Download CHIRPS data

@ Quick Links ~

Download ERAS Data

Download ERAS data

Download ERA5-LAND Data

Download ERAS_LAND data

Download PERSIANN Data

Download PERSIANN data

Download GPM Data

Download GPM data

i Scenario Comparisons
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il @ Quick Links ~

TS

storic Modelled Records

View Data Tables

Daily Data Monthly Data Yearly Data

Date T avg T_max
1981-01-01 29.45 39.35
1981-01-02 2866 38.56
1981-01-03 27.82 36.35
1981-01-04 25.72 35.63
1981-01-05 27.31 38.91
1981-01-06 29.21 38.63
1981-01-07 30.04 39.17
1981-01-08 29.12 37.05
1981-01-09 26.73 358 . 3 88.9

1981-01-10 28.03 X E . s 88.88

1-10 of 16159 rows Previous

Scenario Combarisons PR Y
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h Download Data
‘ )!- S
['\ View Data Tables

View Data Plots

Daily Data Plot

Tab1 Tab2
Q = [
variable
166 —— Precip
E 80
£
5 s0
S
2
a
G 40
o
2
o

Yearly Data Plot

Uncertainty Analysis

Scenario Comparisons

-
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S ‘ Download Data
T

| View Data Tables

View Data Plots

Daily Data Plot
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The Statistics

Yearly Statistical Analysis

year Sum Mean Median Min

2001 1697.04 4.65 0.00 0.00
2002 2165.98 5.93 0.00 0.00
2003 1315.76 3.60 0.00 0.00
2004 2019.99 5.52 0.00 0.00
2005 1316.96 3.61 0.00 0.00
2006 2566.54 7.03 0.00 0.00
2007 1667.86 4.57 0.00 0.00
2008 1926.36 5.26 0.00 0.00
2009 1645.19 4.51 0.00 0.00
2010 1510.74 4.14 0.00 0.00
2011 2294.34 6.29 0.00 0.00
2012 1525.02 4.17 0.00 0.00
2013 1835.84 5.03 0.00 0.00
2014 1998.65 5.48 0.00 0.00
2015 2022.92 5.54 0.00 0.00
2016 2195.36 6.00 0.00 0.00
2017 2171.42 5.95 0.00 0.00
2018 2287.27 6.27 0.00 0.00
2019 2662.36 7.29 0.00 0.00
2020 2414.06 6.60 0.00 0.00
2021 1580.49 4.33 0.00 0.00
2022 2512.46 6.88 0.00 0.00

Monthly Statistical An

month Sum Mean Median Min Max
1 7666.06 11.24 0.00 0.00 83.50
2 5712.91 9.20 0.00 0.00 72.96
3 8751.37 12.83 0.00 0.00 97.47
4 8555.22 12.96 0.00 0.00 217.24
5 2704.62 3.97 0.00 0.00 178.56
6 293.83 0.45 0.00 0.00 14.63
7 281.17 0.41 0.00 0.00 8.62
8 226.07 0.33 0.00 0.00 12.79
9 308.54 0.47 0.00 0.00 27.32
10 857.38 1.26 0.00 0.00 81.56
11 2493.58 3.78 0.00 0.00 114.51
12 5481.88 8.04 0.00 0.00 114.36

=% srk consulting

Max No._of_Data_Points Variance Standard_Deviation
57.86 365.00 119.02 10.91
63.89 365.00 143.27 11.97

155.32 365.00 155.14 12.46
111.73 366.00 170.21 13.05
104.46 365.00 108.11 10.40
112.84 365.00 265.93 16.31
65.56 365.00 111.72 10.57
72.96 366.00 129.00 11.36
217.24 365.00 281.71 16.78
78.23 365.00 112.19 10.59
51.72 365.00 132.84 11.53
114.36 366.00 135.45 11.64
97.53 365.00 136.15 11.67
87.96 365.00 185.99 13.64
150.92 365.00 228.98 15.13
130.06 366.00 210.26 14.50
114.51 365.00 202.11 14.22
82.25 365.00 176.54 13.29
167.66 365.00 323.75 17.99
97.47 366.00 236.91 15.39
178.56 365.00 202.94 14.25
86.63 365.00 235.45 15.34

lysis

No._of_Data_Points Variance Standard_Deviation  Coefficient_of_Variance
682.00 249.53 15.80 141
621.00 183.14 13.53 1.47
682.00 27251 16.51 1.29
660.00 588.92 24.27 1.87
682.00 223.41 14.95 377
660.00 248 1.58 354
682.00 1.94 1.39 338
682.00 1.69 1.30 3.92
660.00 3.66 191 4.09
682.00 29.24 5.41 4.30
660.00 144.27 12.01 3.18
682.00 209.48 14.47 1.80

Coefficient_of_Variance

Skewness

Kurtosis

2.35
2.02
3.46
2.36
2.88
2.32
2.31
2.16
3.72
2.56
1.83
2.79
2.32
2.49
2.73
2.42
2.39
2.12
2.47
2.33
3.29
2.23

No._values_Greater_than_or_Equal_to_Threshold

Skewness

2.86
2.26
6.78
3.42
4.80
3.20
3.04
2.60
8.04
3.55
1.93
4.86
3.23
3.04
4.50
3.54
3.68
2.61
4.59
2.93
6.61
2.72

Kurtosis

2.86
2.26
6.78
3.42
4.80
3.20
3.04
2.60
8.04

1.93
4.86
3.23
3.04

3.54
3.68
2.61
4.59

6.61
2.72

No._values_Greater_than_ No._values_Less_t
or_Equal_to_Threshold han_Threshold

78 277
96 262
51 306
83 276
61 293
90 269
85 274
90 270
58 299
68 286
111 248
73 283
81 276
73 282
71 288
82 278
87 268
93 262
89 266
85 274
56 302
91 268

No._values_Less_than_Threshold

327.00 345.00
273.00 342.00
337.00 345.00
199.00 461.00
167.00 509.00
30.00 606.00
20.00 624.00
18.00 636.00
16.00 602.00
61.00 608.00
78.00 576.00
226.00 453.00
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Data Patching and Extension

. -

7‘ Bias Correction Inputs %
-

B
LY
Y Inputs

Choose the XLSX file

Browse... No file selected

Open Excel Bias Correction Template

srk consulting

Quantile Mapping

Quantile Mapping

P T

@ Scaling Method

—
Scale Method

- T —

; Multiple Linear Regression Method

Multiple Linear Regression

P

Delta Change Method

b S
27 Shemte,
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Data Patching and Extension

Quantile Mapping Results
Calibration: ECDF Curve

Projection: Annual Comparison

1.00- A 2
=-3. +28.3 X =
JzadBtid LIREA Y
3000 - =8. x? -41.9%, =0.
o Model Model
g mm GCM_Calib § = GCM_BiasCorrected
0.50 3
g = GCM_Model & 2000~ — GCM_Model
o - OBS_Hist — OBS_Hist
0.25-
1000 -
0.00
0 50 100 150 2000 2005 2010 2015 2020
Values Year
Calibration: Density Distribution Projection: Monthly Scatter Plot
0.6- y=42+0.777 x, R*=0.64
750- T
.
Model -
> 04- B
ﬁ D GCM_Calib Il 500 -
S w
g D GCM_Model 8
0.2- ] oss_Hist 250-
0.0- 0-
0 50 100 150 0 250 500 750 1000

Values GCM_BiasCorrected
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Calculators and Tools

« Currently Available Tools:
« Evaporation
» Design Rainfall and Probable Maximum Precipitation
* Regional Maximum Flood
* Tools still in Development:
« Standard Design Flood
« Paddock Sizing
« SCS-SA
+ Silt-Trap Design



Evaporation

® ‘ Ppge—— - :
Evaporation Design Rainfall RMF Region Caiculator SDF Region Calculator Paddock Sizing

s % 3 X I, . t .
I~ d Site Setup

b«
“

T— e — - =
o M 3 N - L N . - - .
= |« View Data Table
- 3 - — — —
. ok 2 d e
- View Data Plots
«
PM vs Hargreaves and PM vs Oudin Evap
+ 19 RS = e PM vs Hargreaves
. A = = 1:1Line

< e

T 8 =T

5 =
e 3
= 2

£
=] = "

=

9

g
%o a4

&

&

b

o

o

2 2

w -

0 1 2 3 4 5 6 7 8 9
Penman-Monteith (PM)
Evaporation Timeseries [} - m|
10

—_— M
Hargreaves
= Oudin

Value
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Design Rainfall

A Home
Evaporation Design Rainfall SDF Region Calculator RMF Calculator Hydrograph Hyetograph

& Data Download

Inputs Design Rainfall PMP 7-Day Storm

Choose CSVFile Test

rrection 24-Hr Design Storm for Different Return Periods

Browse... (

@ Hydrological Tools

& Ped Tools Enter Site Name

Test
© Climate Change (CLIMPACT)

Select Design
Rainfall Periods:

Day1
Day2

Design Rainfall (mm/24-Hr)
b )

Day3
Day4
Day5
Day6

|
1 100 200
Day7 5 Return Period (yr)

Run Analysis

== srk
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RMF

A Home
Evaporation Design Rainfall SDF Region Calculator RMF Calculator Hydrograph Hyetograph

& Data Download

iy e

Lusaka Latitude:

e K Region

|ﬁ Data Analysis and Proces: Region <2.8 29

Region2.8 !

Region 3.4 Longitude:

Region 3.6 |

Region 3.8 24

@ Hydrological Tools ‘ e Region 4.0

o Region 4.2

# Pedological Tools ok Region 4.4
| e Botswana Region 4.6

Region 4.8

Region 5.0

) Region 5.2

[= Statistical Tools Region 5.4 Region 2.8

Region 5.6

Region 5.8
E Repository Select Zone:

9‘ Transition zone

Select the value of
A (km?):

i 75| 500
T

1101 201 301 401 500

S - @
5 Bias Correction Haral

Zimbabwe

Update Map

© Climate Change (CLIMPACT) ;
Select RMF K Region:

Gabororg

Calculate

RMF (cms) =19.3
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Climate Baseline

« Indices calculated: 3007

*  Yearly Rainfall
* Monthly Rainfall
*  Cumulative Rainfall

* Heatmap — Rainfall
*  Number of rainy days per year
* Yearly Relative humidity
Jan Féb Mar Apr May Jt‘m Jul Aﬂg Sep Olct Nov Déc

+  Count of Max and Min Extreme temps
*  Count of Extreme wind speeds
° Beaufort wind class Method D Oudin . Penman-Monteith
. . Climate Change Study

Yearly Evaporatlon Average Monthly and Cumulative Rainfall
* Monthly Evaporation

e Various time series

N

o

S
|

PET (mm/month)
2

[=}

1,260

MAP = 1205.6 mm/yr
1,000

&)
o
o

750

o
o

o

Average Precipitation (mm/month)

[ -.
g Sep Oct N

Jan Feb Mar Apr May Jun Jul Au ov Dec

(ww) uonendioaid abelany aaleNWNY

=8= Cumulative Average Monthly Precipitation . Average Monthly Precipitation
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Climate Change — Bias Correction

1.00-
- - -
0.75- g
Dataset §
> — Observed
c 0.50- —— Historical RAW
['7] & 170
0 —— Historical BC QDM 1-Day Annual Maximum Pracipilation {mm/day)
b) Companisen of Historical CMIPE Dataset - Bias Comected with QDM
—— Historical BC QM ——
0.25-
&
-
5 .50
&
0.00-
500 1000 1500 2000
Mean Annual Preclpltatlon (mm) 17DayAnnua\Max\rr?:m Precipitation (mm/da;z)" "
<) Comparison of Historical CMIPG Dataset - Bias Corrected with QM
0.003 )
&
Data Source -
S
¢
Observed -
%‘ 0.002
g Historical RAW
o]
o Historical BC QDM .
0.001 Historical BC QM ? ” LDayAnnua\Max\r::m Progipitation (mm/da;;u -
L scemsew . ouccems  — arlemems  — weouss R—
 AGCESSESWLS RGNS — GFOLESM  psLoMeME  — MRLESM2O
— BCC-CSM2-MR — CNRM-ESM2-1 — CISS-E21-G — KACE-1-0-G —— NESM3
Model —— cCantsms —— EC.Earnd  HBGEMIGOSTLL - KIDSTESM —— NorESM2.LM
00[]0 — CESM2 — EC-EarthlVegLR — HadGEMI-GCIT-MM — MIRCC-ES2L —— NorESM2-MM
—— CESM2ZWACCM  — FGOALSg3 — ITM-ESM — MIRGCE — TaiESHW
500 1000 1500 2000 cuecouzsrs — sroLCua s MPLESWZHR o URESMIOLL

Mean Annual Precipitation (mm)

-V-'\P_ srk consultin g © SRK Consulting (UK) Ltd 2022. Al rights reserved.



Climate Change outputs — Heatmaps

55P125 s5Pi26
Jand = = e o 7 b oo Jan- 3T ) s1% 5% 6% s0% s
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Median Anomaly [mm per decade] EE——

0

Median RaC [% per decade]
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Climate Change - Regional vs Local

Highest Density Interval (HDI) Ensemble Median RoC Individual Model RoC Median
Period
9
2040s -20.5% -19.1% 0.5% -1.2% 7.8% 12.5% 5% 1 R — \
2060s 17.1% -16.5% -5.4% -3.8% 8.4% 18.5% O — p————g————f — || — ;;;.;——/"-4— -
2080s -23.3% -16.5% 2.7% 2.4% 8.2% 152% 10 .
= 0
2040s 21.1% -16.5% -4.3% -4.4% 7.9% 8.8% E/, 5% x
o060s  226%  -189%  -0.1% -1.8% 7.5% 10.0% LE; o = - - - - 4
2080s -19.1% -14.0% 7.7% 2.6% 1832%  17.7% “gm%. .
T 0
2040s -20.9% -14.6% -3.1% -3.1% 14.8%  14.8% X 5% g
RO s0s0s  246%  218%  -3.4% 5.1% 10.0%  21.8% 0%
2080s -30.4% -23.1% -0.9% -4.9% 12.0%  21.8%  10% ;
2
a

o040s  185%  -185%  07% -3.0% 46%  116% 5%
2060s 22T 192% -21% -2.8% 108%  19.4% T
Jog0s  368%  260%  -48% 4.6% 209%  25.6%
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Dataset @ CCKP -@ CMIP6 -@ CMIP6-QDM
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Climate change Variability and HDI's

120% 4

100% =

80% -

92-1dSS

20405

20%+ 15%

120% -

100% =
10%

80% -

$7-ZdSS

B0% =
20608 5%

40%+

20% 1
[ ettt 4
20%

20+

120%

QDM 1:100-year Dasign Rainfall - Rate of Change (%)

100% < o

80% -

0L-£dSS

G0+
20805

40% -

20%+

Annual Evapotranspiration (mm) rate of change relative to historical records

-20%+ !

-20% 0% 20%
Mean Annual Precipitation {MAP) - Rate of Change (%)

& s5P1-26 ACCESS-CM2 H cMoc-EsmMz GFDL-CM4_gr2 INK-GME-0 G MPLESMI-2LR

98-9dSS

S5F2-45 ACCESS-ESMI-5 | CNRM-CME-1 GFDL-ESMA IFSL-CMEALR  d  MRIESMZ-D

Scenario
88P3-T0 BCC-CSM2MR ) CNRM-ESM2A

@ SsF5E5  Model CanESMs KIOST-ESM f  NoESM2-LM

v
w
GISSE21-G X KAGE-1-0-G e NESM3
Y
F4

CESM2 EC-Eanh3-Veg-LR HadGEM3-GC31-MM MIROC-ES2L 9 NorESM2-MM 20405 20603 20808

Period

o9s [ o

ITM-ESM a MIROCE h TaESM1

@ " mo o m >

o
P
a

EC-Earthd R HadGEM3-GC31-LL
s
T
u

K

L
CESM2WACCM M FGOALSg3

N

CMCC-CM2-SRS GFDL-CN4 INWA-CH4-B b MPLESMI-2-HR

UKESM1-0-LL HDI interval (width):
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Models

AH
BFOWTB

& Data Download
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Climate Change

Process Single Station

1. Load ° 2. Check ° 3. Calculate o 4. Compare

1. Load station data and provide metadata Instructions

I Process single station

3/#shiny-tab-home

== srk

Station data

The dataset must use the format described in Appendix B of the Climpact User Guide.

For a sample dataset look at sydney_observatory_hill_1338-2015.txt

Browse... No file

Metadata

Station name (used in output file names):

Latitude (decimal degrees e.g. -40.992):

0

Longitude (decimal degrees e.g. 148.346):

0

Base period start year:

1971

Base period end year:

2000

Station data

Select a station text file. Climpact will calculate

indices for this data.

The dataset must use the format described in

Appendix B of the Climpact User Guide.

For a sample dataset look at
y_observatory_hill_1936.txt

Metadata

Specify the station name. Climpact will attempt
to determine this automatically for you based
on the uploaded station data file name. This
must be some text.

Specify the station latitude and longitude in
decimal degrees

€.g.-40.992 or 148.346.

Latitude must be between -20 and 90.
Longitude must be between -180 and 180.

Specify valid values for the base period start
year and end year.

These values must be within the limits of the
dates in the station data provided.

Next

Click the Next button or the tab labelled '2.
Check’ to proceed to the next step.
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Conclusion

* This tool will:
«  Will help productivity and efficiency;
» Provide a platform to aggregate the tools developed
* Help standardize methods used.

* Open to development.

* Multiple languages can be used for the tools.
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