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WELCOME TO DAHITI ...

The Database for Hydrological Time Series of Inland Waters (DAHITI) was developed by the Deutsches Geodétisches
Forschungsinstitut der Technischen Universitat Minchen (DGFI-TUM) in 2013. DAHITI provides water level time series of lakes,
reservoirs, rivers, and wetlands derived from multi-mission satellite altimetry for hydrological applications. All water level time series
are free available for the user community after a short registration process.

 DAHITI has been developed since 2013 by DGFI-TUM
« DAHITI provides more than 500 water level time series [ributed over all continents, except Antarciica. In

2), and South America (243) water level time series

Of IakeS, reserVOirS and Wetlands n be downloaded after a short registration process. Recently Updated
 The DAHITI approach is based on an extended outlier Water Bodies
detection and Kalman filtering (Schwatke et al., 2015) " Aazon, River




DAHITI — Data holding TUTI
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DAHITI provides about 170 water level time series for lakes and
reservoirs and about 340 time series for rivers

Lakes and reservoirs with an area extent greater 1 km? can be
captured by DAHITI (Thulsfelder reservoir in Germany // |d: 1898)
Accuracies vary between few centimeters for large lakes

and few decimeters for smaller lakes.
Ray Roberts, Lake (10146)

Sange il K i
5 - AT,
= na
Aubrey i
€ # v L
: ad 3 i %
Kriim - g A L
= % g Uhiversity B & = = Prosper:

’ wﬁ&&%&‘. ' "' ca. 119 km |
ny *"»ws,;\ Jf'\ ‘ ! : -i
_ p”'\ : O |

2008 2009 2010 2011 2012 2013 2014 2015 2016




DAHITI — Real-Time TUT

 DAHITI provides about 200 (lakes, reservoirs: 57) near real-time
water level time series
 Combination of SGDR and SIGDR
altimeter products are used
e Jason-2 (EM), Jason-3, SARAL (DP) are used
for near real-time water level time series.
Houston, Lake (8850)
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DAHITI — Outlook

Increasing the number of inland water targets in DAHITI
performed by automated target detection
Switch to near real-time processing for all targets for which

data is available
Providing time series of area extent for lake and reservoirs
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Users registration.and citations

2012: 80 new user; 2013: 88 new users 2014: 126 new user

20 2015: 114 new use

‘ H2012 m2013 = 2014 m2015 l2016‘

18
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2016: 90 new users
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— 2017: 29 new users
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Citations: 37 in 2014, 29 in 2015, 30 in 2016, 11 in 2017



Comparison to in situ data

2-3 cm <accuracy< 1m
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Validation of GRACE data and models using altimetry
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hydroweb data used as reference for
GRACE signal decontamination and

interpretation over the Caspian Sea
Chen, Wilson, Tapley, Save, Bettadpur , Cretaux,
Long-Term and Seasonal Caspian Sea Level Change
From Satellite Gravity and Altimeter Measurements,
JGR, 2017

2016

The causes of long term changes
over the CS have been investigated
using combination of In Situ data,
Hydroweb products (CS and Kara
Bogaz Gol reservair).

Some discrepancies due to uncertain
river discharge are still present but

agreement is remarkable

Chen, Pekker, Wilson, Tapley, Kostianoy, Cretaux,
Safarov, Lon-Term Caspian Sea level changes, GRL,
2017, in press
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Login Register

Asia
Europe
North America

South America

AUSLidalila & Vitcania

Jason-2

River Modelling
Historical Review
Current Capabilities
Documents

References

Project Members Number of targets available:
Project Users Envisat — 1229

Eaa Jason-2 - 49
Quotes

Contact River and Lake results now available without registration . Latest Products




The “River & Lake” Project

« R&D and Pilot demo funded by ESA (2002-2012)
to derive accurate measurements of inland water heights from
Satellite Radar Altimetry in near-real-time

« Measurements obtained remotely, regardless of human proximity, is of
particular benefit specially for developing countries

 Over 1500 registered users (by 2012)

 Near-Real-Time service provides river and lake level within 3 days of
measurement with Envisat (in its repeat orbit) and Jason-2

» Historical time-series providing data over targets stretching back over
two decades, using ERS-2, TOPEX/Poseidon, Envisat, Jason-1 and
Jason-2 altimeters

 River & Lake products have been incorporated into river modelling
over the Zambezi, Syr Darya, Amu Darya and Mekong



Who is behind River & Lake?

Consortium Members:

Newcastle
.. University
% E.A.P.R.S.
(DMU, Leicester, UK) (DK) (UK)

In cooperation with:

D)) DHL

WATER« ENVIRONMENT « NEALTH
4

T
Iny e Danish Hydraulic Inst. Swiss Fed. Inst. of Technology

Kazakhstan-Kryghiszstan-
Tadjikistan-Turmenistan-Uzbekistan Uzbekistan Met Office

Mekong River Commission




Area Selection > Time Series > Download

Reservoir Zeyskoye Vodokhranilishche, Russia

Please click on a one degree tile to select available products ¢ ReserVOir Water Ievel With 12 year Combined time-
& - series derived from retracked ERS-2, EnviSat,
TOPEX and Jason-1waveform data.

« Excellent agreement is achieved over this fairly
complex target.

 Note the very good data from Jason-1 over this
reservoir.
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Area Selection > Time Series > Download

Coordinates: 2.88S 56.72W

Start Date: October 16, 2002 01:48

End Date: August 25, 2010 01:48
Processing Date: October 01, 2012 10:51
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Please click on a one degree tile to select available products
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Data over selected area (12 targets)
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To view the historical time-series for a product, click on the appropriate Historical link below, a
link to download the historical product will then also be available. Alternatively to subscribe to
NRT and/or Historical products choose their relevent links or click on subscribe.

Envisat [2.883°S , 56.718°W]

Historical Subscribe

Product Date
October 16, 2002 01:48 - August 25, 2010 01:48

Processing Date
October 01, 2012 10:51

September 29, 2010 01:48
August 25, 2010 01:48
June 16, 2010 01:48

May 12, 2010 01:48

April 07, 2010 01:48
March 03, 2010 01:48
January 27, 2010 01:48
December 23, 2009 01:48
November 18, 2009 01:48

October 02, 2010 02:01
September 03, 2010 09:21

Product Type

Historical
NRT

NRT

June 19, 2010 02:00

May 15, 2010 02:03

April 10, 2010 02:03
March 06, 2010 03:00
January 31, 2010 03:02
December 26, 2009 03:27

NRT
NRT
NRT
NRT
NRT

NRT

December 09, 2009 03:50

NRT

« Previous | 1 2 Next »




Jason-2 Near Real Time Added (2009) &&;esa

« All Jason-2 and Envisat crossing height measurements have statistical data associated with
them, comprising the RMS of the height measurement about the mean value, and the number
of individual measurements that were combined to give the final height value.

» The data retrieval at individual crossings has been significantly augmented.

Comblned timeseries plot of RlverlLake helght for: [-5.19¢ , 29.49¢]
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River & Lake Data Products

There are two River & Lake products:

e RLH - Provides orthometric height measurement in
text format along with position of target

« RLA - for advanced altimetry users, this data
contains the waveforms used to generate height
measurements in binary format

NB: A lake volume variation product can be
made available on request




River & Lake Data Products
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e ALT_10339N_004597E_20090618 L3 PH.RLH (...Jun2012/products/ENVK_HISTORICAL) - GVIM1 - + x
File Edit Tools Syntax Buffers Window Help
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# +010.339 +004.597 134.39 66 931.14 66 ‘J
31 10 2002 +3.152 +010.326 +004.589 09 47  2934.67 00 0057 1.6498
05 12 2002 +4.014 +010.336 +004.591 09 47  3737.16 00 0048 1.1704
09 01 2003 +5.081 +010.297 +004.588 09 47  4730.96 00 0041 0.9236
13 02 2003 +2.170 +010.353 +804.605 09 47  2020.13 00 0022 2.0117
24 04 2003 +0.023 +010.309 +004.576 09 48 21.01 00 0054 0.3784
29 05 2003 -2.886 +010.336 +004.595 09 47 -2686.87 00 0044 0.9523 . .
03 07 2003 -4.761 +010.346 +004.599 09 48  -4433.31 00 0028 2.1722 Time series plOt example
07 08 2003 -3.712 +010.363 +004.605 09 48 -3456.82 00 0037 0.8306
11 09 2003 +1.380 +010.322 +004.588 09 48  1285.17 00 0063 1.4965
16 10 2003 +3.548 +010.283 +004.579 09 48  3303.23 00 0057 0.9985 6 | . . . . .
20 11 2003 +4.736 +010.353 +004.605 09 48  4410.13 00 0053 0.3625 ERS=2 —»—
25 12 2003 +4.900 +010.296 +004.581 09 48  4562.46 00 0087 0.6199 EnviSat
29 01 2004 +5.564 +010.339 +004.592 09 48  5180.83 00 0076 0.5725 4 X
04 03 2004 +5.451 +016.358 +004.602 69 48  5075.63 00 0062 0.4930 .
08 04 2004 +3.839 +010.321 +004.587 09 48  3574.54 00 0074 0.1648 € Ny
~ 2 -
, ©
e
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River & Lake Users

There are 1597 registered
users located on 5 continents
(picture on the right)

..........

66 users have subscribed to
receive e-mailed data for 303
targets

No Of Users By Country
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Data Products Availability

« Data are freely available to be download from
http://earth.esa.int/riverandlake

* Via push-mail by subscribing online
“RIVER&LAKE on your Mobile”:

NB: To register you just need an e-mail address

Email contact : Fl-INfo@esa.int
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@Act as meteorological data filters by providing early waming @ Crop water production functions estimate relative yield reductions. @ USDA official producti Ve rlbiset

to adverse weather conditions that affect crop growth. @Models include wheat (CERES, AGRISTARS, Maas, & URCROP), on the second week of each month
®Flags regional weath lies that a 1 com (AGRISTARS & URCROP), soybean (Sinclair),

and soil moisture thresholds for the particular crop. sorghum (AGRISTARS) & barley (URCROP).DSSAT, etc.

[TIEN P




USDA united states Departmen of Agriculture
ﬁ Foreign Agricultural Service

G-REALM
Global Lake and
lrabyBagon TeRsmmale ' News & Events Reservoir Monitor

o RSS News Feeds

North America Site Index Former Soviet
United States Union
Canada Kazakstan Related Sites

Russia, Azerbaijan,
Armenia and Georgia
Ukraine, Moldova, and

Central
America

o

Agricultural Production

Incorporated into

P S CropExplorer
and Canbbean Africa SIMTCaE anc Hapo p p
North Africa o Explore by Cro
South America Southern Africa . ¥ " J an u ary 2 003
Brazil East Africa o Future of Land Imagifig
Northern South West Africa
America o Geographic Search
Southern South Oceania
America Australia © Global Climate Change d
Chile Middle East  South Asia Asia o Global Crop Profluction U S DA an NASA
Iran, Iraq, South Asia Eastern China
Europe Syria and Sri Lanka Southeast Asia o Global Reservoirs/Lakes f d d
Europe Turkey Bangladesh Central Asia (G-REALM) u n e
Korea o Landsat GloVis

o

MODIS Image Gallery

MODIS NDVI Gallery USDA/UMD/SGT

MODIS NDVI Time Series

Africa | Asia | Europe | Middle East | North America | South America | World

o

o

Explore by Crop

(Selecta Commodity | | Submit | RADA Retnduil Faps COl |ab0 rative

Ou;?o‘llng Longwnive .
Radiation Anomal
Commodity Intelligence Articles and Reports Photo G,.,;y e p I‘Oj eCt

o

o

o

o

Top Stories i. Production Briefs | Tropical Cyclone Archive

o

Argentina: Wet Weather Boosts Soil Moisture but Complicates Planting Decisions STOPCMCyEion Mantor

o

USDA Satellite Imagery . EARTH SYSTEM SCIENCE
(Dec 28, 2016) Archive - INTERDISCIPLINARY

Three weeks of rainy weather prevailed in much of the core corn and soybean regions of © Vegetation Index Monitor

Argentina during late October and early November. Heavy rains first arrived in La Pampa,
western Buenos Aires, and southern Cordoba in late October, followed by rain in eastern
Buenos Aires during the first week of November, and even later in northern Argentina. o WMO Station Grapher

o

WMO Station Explorer

IRAQ: Rice Production Up from Last Year but Still Below Average.
(Dec 27, 2016) Metadata

Rice is an important commedity in Iraq, where annual consumption is almost 100 pounds o Earth Explorer
per person compared to about 30 pounds in the United States. Over the last 10 years,

rice production has met only 8 to 21 percent of domestic consumption (Fig. 1). © Geodata.gov iting Tomorro

© NASA Global Change




USDA United States Department of Agriculture
s Foreign Agricultural Service

Global Reservoirs/Lakes (G-REALM)

10 d y Near Real Time prnducks with datum based on a single satellite overpass (1 day)
Iceland

obal Reservoir and Lake Monilorﬂo-day resolution
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Map

Map data ®2017 Terms of Use
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TPJO.2 products for agricultural
drought. Emphasis on near real
time monitoring. Product updates
1-2 weeks after satellite overpass.
(single-date datum)

datum based on a 9 year (1993-2001) mean

Sweden

Global Reservoir and Lake Monitor: Lake Status
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TPJO.1 products for hydrological b=t o AL
drought. Emphasis on appending o't TS ety ’
archive measurements to create a lon g bc sl " i
data record. Lake “Status” indicators t( B g oy
denote high or low water conditions i MY e o
with respect to a long-term mean. u [ | i
(9 year datum) A S




TPJO.2 Lake Level Products

Relative variations in surface water level over the missibetiine, variable accuracy ~ 5-30cm rms
acquiring a third of the worlds largest water bodies, 10-day resolution, lake-specific datum. Scope
national and international monitoring but specifically relevant to gauge-poor or limited-reporting regiorn

Lake Guri Height Variations
Jason-2 Geo-referenced 20Hz Along Track Reference Pass 152 Cycle 69
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*##% TOPEX/Poseidon historical archive
#%% Jason-1 Interim GDR 20hz altimetry
##% OSTM Interim GDR 20hz altimetry (ice retracker)

Version TPJOJ.2.3
Last valid elevation: 14 May, 2017

» for
1S.




National Reservoirs — new TPJO.2 products from Jason-2/Jason-3

Lake Falcon Height Variations
Jason-2 Geo-referenced 20Hz Along Track Reference Pass 219 Cycle 117
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Lake Sidney_Lanier Height Variations
Jason-2 Geo-referenced 20Hz Along Track Reference Pass 15 Cycle 91
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OSTM Interim GDR 20hz altimetry (ice retracker)
Jason-3 Interim GDR 20hz altimetry (ice retracker)

Version TPJOJ.2.3
Last valid elevation: 17 May, 2017

Lake Cascade Height Variations

Jason-2 Geo-referenced 20Hz Along Track Reference Pass 2 Cycle 128

##% OSTM Interim GDR 20hz altimetry (ice retracker)
##% Jason-3 Interim GDR 20hz altimetry (ice retracker)

Version TPJOJ.2.3
Last valid elevation: 19 May, 2017

Lake Sakakawea Height Variations

4.0F 3 Jason-2 Geo-referenced 20Hz Along Track Reference Pass 204 Cycle 133
B 30F . SOE o § E
£ 200 T 400 3
£ 5 20 %5
§ LOF A LT T
oo E 5 00 w® foy Ve
£ 00 S : ! LiF
£ 10 e .’ s E
20k = 40 % ’ E
= 40F 6.0E - 3
B = 6OF 3
£ 300 1 E
= E g § 3 .S 4"0: ; E
‘E 20F o g o X o S § 2.0E- _ =
2 1of EAEELEELe 20 N A
éﬂ 00 ; %f ¥ g nid B OF Missouri and Little Missouri ¥ - ;'qj E
OF : ; w FET xxEi 20F . z E
3 ,, ravetteRiver, Idaho i %gg | 71 Rivers, North Dakota : ;
8 VE E L 40 s —
B B0t iommiisamisibominsions o gsonnissnsbnes i osusissbomasiomisiniotpuniond), 8 gg€

##4 OSTM Interim GDR 20hz altimetry (ice retracker)

Version TPJOJ.2.3
Last valid elevation: 18 May, 2017

##% Jason-3 Interim GDR 20hz altimetry (ice retracker)

##% OSTM Interim GDR 20hz altimetry (ice retracker)

Version TPJOJ.2.3
Last valid elevation: 6 May, 2017
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279 Lakes/Reservoirs 10-day resolution TPJOJ products (1992-2(
146 Lakes/Reservoirs 35-day ENV.1 products (2000-2010)

Bi-weekly updates using IGDR

Web Site statistics gathered for reporting (~1000 per month)

NASA/Water Resources and NASA/MEaSUREs Earth Science D
Records programs both contributing to the project.

NJARSYAN ESDR: PO.DAAC archived lake/reservol
Level/Extent/Storage, and rive
Level/Width/Slope/Storage/Discharge products.

“PRESWOT Level2/3 products”

e.g.




Unstable, shallow, highly fluctuating, complex socio-ecological system.

Time Series Multiple Regresssion: between
RLLF, fishing effort and catch by species
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RELATIVE LEVEL CHANGE (m)

0079.Chilwa Pass092 ENVISAT = Try1 Seolcetracker USO-corrected

- Marsh water level variations

2002-2010

Jon

Jan

G-REALM preliminary wetland product.
1m seasonality, general decline 2002-
2007 then recovery, are consistent with
historical gauge data. “Cost-effective,
timely and reliable monitoring, combine
with RLLF may provide a deeper
understanding afiriversand trends’.




Agriculture, Regional Security, and Inland Fisheries - ptyo

New Lake products — 1000 lakes/reservoirs, main emphasis on reservoir acquis
in the smaller 10-99k#Asize range.

New Wetland Products for fisheries (primary) and ecology/conservation (second
Test case regions will be pathfinders.

Extended Temporal Range — 1992-2020 multi-mission archive plus J-3, Sen-34
near real time monitoring. Sentinel-3 series appended to SARAL/ENVISAT/
archive.

Refined Products — improved automation, surface detection, and accuracy (sa
orbit, range, atmospheric corrections, multi-platform mergers, data filtering, IGDH
GDR etc), faster data postings, web site modification — Various prototypes u
development

Surface Extent/Storage — Various Investigations, how best to move to Operati




