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What will HydroSOS provide?

An overview of the
current hydrological status

including groundwater,
river flow and soil moisture

An appraisal of where the
current status is significantly
different from 'normal’

For example indicating
drought and flood susceptibility

An assessment of whether
this is likely to get better
or worse

over coming weeks
and months
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Connecting products across scales

The disconnect between top-down and bottom-up National /Local  Basin Regional  Global
approaches is an impediment to action Progicss  Prodiices  Praclicts  Reoduces
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HydroSOS will help enhance services at national,
basin, regional and global scales and unite them in a
coherent framework

New Combined WMO
HydroSOS Products
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HydroSOS Progress
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From Pilot to Phase to Implementation & %

December 2016: Approval of the development of a pilot WMO Global Hydrological
Status and Outlook System (HydroSOS) during the 15th Session of the WMO
Commission for Hydrology (CHy).

June 2019: the 18th World Meteorological Congress recognized the HydroSOS
initiative as a fundamental component of the WMO Strategic Plan Resolution 25 (Cg-
18). HydroSOS supports the eight Long-Term Ambitions for an operational hydrological
community (Resolution 24 (Cg-18)).

2020-2021: WMO Regional Associations task their Hydrological Bodies to "develop a
regional implementation plan for HydroSOS".

October 2021: the Extraordinary World Meteorological Congress confirms end of the
HydroSOS pilot phase and requests to move on to implementation.

May 2023: the 19t World Meteorological Congress called for Regional Advisors,
Infrastructure Committee, Service Committee and Secretariat to progress, strengthen
and support the implementation of HydroSOS (Resolution 9 (Cg-19))
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G Ove rn a n Ce Technical <> Infrastructure

Commission (INFCOM)
component

The Hydrological Coordination Panel (HCP) of Services Commission
WMO coordinates and guides the initiative. - (SERCOM)
Technical partners
Oversight by the Hydrological Assembly
ensures appropriate engagement with
WMO’s Members and their National Research partners Regional Associations
Hydrological Services. (RAs)

S o o Research Board (RB)

. e e . ) Modelling centres Hyfirolfagical
Advisory for individual HydroSOS projects Coordination Panel

will be provided by specific Steering al8lx
Committees established for each

Implementation
partners

Regional
- partners

Regional Climate
Centres / Regional
Hydrological Centres

transboundary and basin implementation. Coordination and Support

The interaction with WMO is as presented in
the adjacent figure HYd rOSOS
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Where we are

2017-2021 —) Implementation phase -

-
t?/‘ Continuous development
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HydroSOS Product Guidelines Show Water

Equivalent

5 Key starting variables

HydroSOS Product Guidelines

HydroSOS variable: Streamflow (River Discharge)
Product Name: Streamflow Percentiles

Version: February 2023

Runoff

Specification Description Notes

+ Streamflow (river discharge)
+ Point scale observational or modelled

Overview
products
* Glohal modelled products
Product should be derived using percentiles | Other robust/unbiased —~
estimated using a Weibull plotting position methods also acceptable
(default) ~
Documentation required . . G = St re a mfl OW
et/ - - | Soil Moisture
Indicator & Minimum: Category e.g. defined using An odd number of categories
ndicator M .
tercil intil hould be utilised to allow f P t R
Caleulation erciles or quintiles should be utilised to allow for a ( OI n Ive r
central ‘'normal’ category
Method

Optimal: Absolute value of streamflow/river . h
Discharge

Optional: Percentage of average and
percentile

Groundwater
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Methods Guidance

Calculating HydroSOS Products

Calculate flows as a

Calculate percentage of Calculate rank Calculate rank Assign percentile to

monthly mean flow average (for that position percentiles (i/N+1)
month)

a category

160 180 60 0.9 High
140 160 & 0.8 Above
120 140 !’r \‘\_\ 0.7 Normal
100 120 40 ;2 0.6 Normal
100 / e 05
80 30 Below
80 0.4 Normal
60
60 20 0.3 Low -
9 40 X 0.2
” - . 10 ; 10/22 1122 12/22  1/23  2/23
0 ¥ 0 0 0

1042022 11/2022 12/2022 01/2023 02/2023 10/2022 11/2022 12/2022 01/2023 02/2023 10/2022 11/2022 12/2022 01/2023 02/2023 10/2022 11/2022 12/2022 0Q1/2023 02/2023
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Methods Guidance

Calculating HydroSOS Products — Status R code

@ rswaio - [=] x

E Session  Build Debug Profile Tools Help

Edit Code View

o - - i | Y 1 filefmet = Adding = Bl Project; (None) = o
w (=
flowdsts 9 | StansCalev2 R | History Tutorial o= [ P o [55]
Source on Save = Run | Y * Source = 2 1™ import Dataset = & 172 MiB - & List = b —_ | © (=]
1 & HYDROSODS LAKE 4 | G gt - 8 2 2 7
2 # script from flow data N il exvisss 2 o« 5 <
3 O LTacheck 12 obs. of 2 variables i g = 2 =]
5 S Tt T ] O LTadata 12 obs. of 2 varfables k= - @ § 7
B, 14, (possibly % 713, . 3 p
& O mon_flow 574 obs. of 10 variables g o~ = o
7 replace % with , 1 copy : O outpata 574 obs. of 2 variables = = =] ﬁ —
2 Jects /LVB/Aug2 3_LVE_Workshop/™") O pe_cat 5 obs. of 4 variables — w 'p‘l
10 = ATION . 3 O stations 4 obs. of 6 variables o | o -
11 values o T T T T T T T T T T
12 # read in c list endvear 20de
13 stations- ("stations.csv") FlowTangth 174711 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
14 stationid< 44008 ¥
15 imonth 121
16 # read in Flow da navals 38251 Nata Date
17 flowdata<-read.csvipastedistationid,”. csv’ startyvear 1974
18 stationid 44008
;‘g .-—,(I.[ the .I',vlm:j' n e e stdend 2020
0 colnames (F'1 ) ata ate","flow") 2 R 1561
53 L S Functiens - 2
23 # e.g. 1901 3 € r T noiEd L 2
j; flowdataidate~-a e Mo Help e I o g _ N
i missi : Y = £ = 2
;E ) - we need missing B ozoom  Degene O F 5 % © = ©
4 S o 7| o
2
28 73 5 o
20+« §if (Tength(flowdataidate) !=as. numeric(max(Tlowdataidate) -min{flowdataidate)}) - [ o
0 . » £ o 7 z
1851 STER CUT DATA FOR @ o
= r o | L8
Consale  Terminal Background Jobs = 8 =
R RA4.10 - W WMO-HydnaSOSImplementation Projects/LVE/Aug2d_ LV Workshap/ & (=T =
4 EE, + s s 8 o I I I I I
+ which{mon_flowSrankperc[x] »= pc_catSlowerlim & mon_flowSrankperc[x] <= pc_catSupperli € *® 2022-04-01 2022-06-01 2022-08-01
m)) g 1980 1980 2000 2010 2020
= mon_flowSf lowcat<-unTist(Tapply(1: length{mon_f TowSt low) , FuN=cat lookup)) &f =4
> mon_flow§catname<-pc_cat[mon_flowsTlowcat,1] Date
> & print the Jast few values 3 Date
= print(tail(mon_flowScatname)) L &
[1] "pormal™ "normal” "below._normal” "below_normal™ "low" "low"
= mon_flowShexcolour<-as. character (pc_cat [mon_f lowSflowcat 4])
= barplot(tail (mon_flowSflowperc) ~ taillmon_flowSdate),col=(tail(mon_flowShexcolourll xlab="Date", ylab="Flow Percentile"”) o
> outData<-data. frame(
+  date=as.Date(mon_flowSdate, Format="%v-Bm-%d"}, 2022-04-01 2022-06-01 2022-08-01
+  flowcat=mon_flowSflowcat)
> write.csv(outData,paste0("cat_" ,stationid,".csv"), row. names=F} Date
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Implementation Projects
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HydroSOS Implementation Status: May 2023

WORLD
METEOROLOGICAL
ORGANIZATION
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@WMO 2018 - Disclaimer: The designations employed in this map are in conformity
Legend with United Nations practice. The presentation of material therein does not imply the
. o ) expression of any opinion whatsoever on the part of WMO concerning the legal status
E WMO Regional Associations - Ongoing development of HydroSOS products

Coast & Boundaries - HydroSOS product development due to start
------— Disputed Boundaries HydreSOS products planned

No existing, no known or no planned HydroSOS products - Existing operational products similar to HydroSOS

of any country, area or territory or of its authorities, or concerning the delimitation of its
borders. The depiction and use of boundaries, geographic names and related data are
not warranted to be error free nor do they necessarily imply official endorsement or
acceptance by WMO.

NOTE: Countries are shaded in totality even when certain parts of them have
HydroSOS being implemented. The list on future projects and existing products are to
the best of our information.



Lake Victoria Basin Workshop

W eip.ceh.ac.uk/hydrology/HydroSOS/case-studies/Ivb.html

Nairobi - August 2023 F

N, WORLD
¥ METEOROLOGICAL A

Participants used code developed by RN A

the Technical Team to calculate |-

. Hy/droSOS Demonstration Portal

Lake Victoria Basin S
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Ghana Workshop

12-month ESP forecast from August 2011
Catchment: Pwalugu (1001001)

Wallingford - March 2023 g . e TR S

. . _&
Participants co-developed code to ]
quantify hydrological status, andtorun = o
ESP for stations in Ghana, and produce Ghana Workshop
visualisations )
; i HYArSOS
- I ® = " - Ghana Workshop
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Global Pilot

R eip.ceh.ac.uk/hydrology/HydroSOS/

WORLD

SMHI Global forecasts
,_ . | aggregated over catchment or
B P P U administrative boundaries

This portal is set to demonstrate a global portal for May 2020, with outlooks starting in June 2020.

; Products Standard view [NSETEWRVTENY

Some of our development case studies explore the use of live products. - @
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Leaflet | Powiered by Esri| Global river netwark, Esri, HERE. Gamin, (¢) OpenSireetiap contributors, and the GIS user community

3 o b " !
Leaflet | Powsted by Esr | Global e network, Esr, HERE, Garmin, (c) OpenSireeiMap contributors, and fhe G1.

I
This demonstration portal was developed by: O oy h NCAR Privacy notice Terms of use
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Processing global scale status and outlooks systems into the HydroSOS categorisation system
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Next Steps

e Developing more implementation projects worldwide

e Developing outlooks products

e Combining national and regional status products into a global overview, and blending global products
e [Infrastructure development — WHOS connectivity

St at u S f— A p ri I 20 2 3 O High flow Above normal flow Mormal range Below normal flow O Low Flow No data provided

wMO
HydroSOS
Consortium

Global
information
providers

Regional
organisations

~ mmm High flow
' Above normal
" - Normal range

Below normal
I Notably low flow

Basin
organisations

©WMO 2018 - Disclaimer: The designations employed in this map are in conformity with United Nations practice.
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Next Steps — Priority Outputs

Note these are needed for status and outlooks, for all variables, at all scales:

Implementation, capacity
development, and cross-

Data Management and

Services and Research

Cross-cutting

Infrastructure o
scale coordination
 Quality control methods  Data processing and  Technical support at « Tools/Scripts for
« Data Rescue/ storage systems (WHOS implementation implementation of
reconstruction/infilling system linkages) meetings research guidance (e.g.
methods « Global portal design « Feedback on local status calculation, .
« Modelling « Regional/National Portal requirements outlooks method.s, skill
methods/review of open design and assessment, quality
access models suitable implementation control)

for outlooks

 Forecasting methods
guidance, inc. skill
assessment

« Blending global
products / blending
across scales

'I_/"\
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THANK YOU

katsmi@ceh.ac.uk
HydroSOS@wmo.int
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