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Version 4.1 was released on 16 July 2022. The next release will be in Fall 2023.
Older versions can be downloaded here. A change log is under development.

The data are freely available for academic use and other non-commercial use. Redistribution, or commercial use is
not allowed without prior permission. See the license for more details.

© 2018-2022 GADM - license
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SATELLITE GEODESY

Scripps Institution Of O University of California San Diego, 9500 Gilman Drive, La Jolla, 92093-0225
HOME GLOBAL TO|

BACKGROUND

+ B o e 2[©«x

PEOPLE March 29, 2019

November 29, 2014
GLOBAL
TOPOGRAPHY Giol opography November 29, 2014
KADAR Reference: Smith, W. H. F., and D. T. Sandwell, Global seafloor topography from satellite altimetry and ship depth
ALTINETRY ssoundings, Science, v. 277, p. 1957-1962, 26 Sept., 1997.
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Interactive Maps

The maps below have been sectioned into 16 clickable regions. Clicking on a particular region will open a new window

showing the zoomed in region in more detail a

@

topexucsd.edu/WWW._html/srtm15_plus.html &
P IZEAHLTHESR , B

IZ, Getan ASCII XYZfile ZiEIR L T F I (I A-5) .

2 KZ SRTM @ HP 7> 5 AT 5 D@ T, SRTMIS+HIEE DM DT —# % ASCIl 7 7 A LT

AFTEET.
23 https://topex.ucsd.edu/index.html
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@ O | com x| & #a x| & Sotelite Geodesy,GPP, 510, x | §§ AUIANZTAZHITATE x | + =

<« C ()  https//topex.ucsd.edu/WWW_html/srtm15_plus.html A ab 1y Q m & ]

%

OATELLITE GEODESY

Scripps Institution Of Oceanography, University of California San Diego, 9500 Gilman Drive, La Jolla, 92093-0225

HOME

B o e oo«

BACKGROUND
PEOPLE

GLOBAL
TOPOGRAPHY

RADAR
ALTINETRY

SYNTHETIC
APERTURE

RADAR The map below has been sectioned into 33 clickable reglons. Clicking on a particular region will open a new window
showing the zoomed In region In more detall.

Interactive Maps

LINKS

CONTACT

https://topexucsd.edu/cgi-bin/get_srtm15.cqi

P ITEANLTRE

EEOMEAEE L ET. 2 2 CIEERR 97~102 &, JbfE 13~20 EoEKA2fHE L 7.
R LRED AN DD -T2 5 getdata]z 7 U v 7 L, $E@ET—4 2 AFLTFE0.

HEEEZICLOVETD, T—F 77 ANPRETEDL LT =N THRED, 7 —XHiA%
2R/ ELL LTS THERHBLTRIW., ELZEBICT B A>TWVLDT, 7—
A A XU 5 5E IR E O A EE L, MEFMICXES EBWTL X5 (SENIRE

97-102 IZEE L, HEEZ1ETDICL, 7—F&aXvra—RKLELE) (KA6) .

2

Hoyoma—RLT—4#% Ctrl+A TR CGERL, AERIZEDFHT 1 OD 7 7 A4 VITHES
LE9.
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® 0O GADM | 4 #En Satelite | & HydroSt | @ Downlo:| @ Downl MME it 77+ vk | ke r e | ) vz x |+

< C (] https//topex.ucsd.edu/cgi-bin/get stm15.cg A a1y G Om ot B b B e Ll_“)
EXTRACT XYZ GRID OF TOPOGRAPHY °
&
Extract topography from global 15 arcsecond grid in ASCII XYZ-format - SRTM15+ V2.3 o
Enter data window. &
20 +
north
97 west east 102
south
19
get data
These files can get quite large so you may have to divide the area up into smaller chunks.
Reference: Tozer, B. , D. T. Sandwell, W. H. F. Smith, C. Olson, 1. R. Beale, and P. Wessel, Global bathymetry and topography at 15 arc seconds:
SRTM15+, Submitted to Earth and Space Science, April 1, 2019
Related Links
ml}
Marine Gravity from Satellite Altimetry @
SATELLITE GEODESY homepage
€3

H P rzeanLTER )

E A-6
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A3 FAFAZDEE A (from HydroSHEDS)

TR E DI 7 A Z 1% HydroSHEDS /b AT LET. LIFICFOFIEEZRLET.

%4 HydroSHEDS ® HP#(Z7 7 & A L, M E# O Products 27 V v 7 LTFSW (X
A-7). = D%, B JD HydroSHEDS %27 U » 7 L (¥ A-8), ~— F{ED Data download
® downloads page 7 V v 7 LT 72&W (K A-9) .

@ O | GADM % | HEL X | § Satelite Geodesy, IG' X | & HydroSHEDS |Pages X | @ HydroSHEDS x |+ - o X
C &) https//www.hydrosheds.org A L g SIM =@ b B L-@
HYdrwSHEDS Home About Products Applications FAQ | @
e - \ ¢
R v R EAENEE .

N /4 L]

A |

- 4 Seamless hydrographic. .
+

! data for global and
| llapplications

8

https://www.hydrosheds.org/products
P ITEANLTRR

24 https://www.hydrosheds.org/
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@ O | oM x| o #Fs X | § Satelite Geodesy, IG' X | &' HydroSHEDS |Pages X | @ HydroSHEDS datapr X | =+ - o0 x
&« O () https//www.hydrosheds.org/products A A % % a M = @ 4.. @ e L)
HYdréSHEDS Home About Products Applications FAQ a
-}
&
+
W ) NS 0 / A Nl L
HydroATLAS “HytdroBASINS ' "HydroeRIVERS HydroLAKES
HydroWASTE GloRiC HydroFALLS
HydroSHEDS data products are provided in three broad categories: core products (gridded
maps of elevation, flow directions and flow accumulation), secondary products (derived 8]
vector maps of catchments, rivers, and lakes with attribute information), and associated @

products (products that are co-registered to HydroSHEDS). Access to information and
for all HydroSHEDS products is provided below.

H P ITEANLTHR i

B A-8

® 0O GADM x #ER x | B Satelite Geodesy, I6' X | @ HycroSHEDS [Pages X | @ HydroSHEDS x  +

& © (O hipsy//wwwhydrosheds.org/products/hydrosheds A ab Ty SOm ot B b ®

license agreement.

References

Lehner, B., Verdin, K., Jarvis, A. (2008). New global hydrography derived from spaceborne
elevation data. Eos, Transactions, American Geophysical Union, 89(10): 93-94.
https://doi.org/10.1029/2008e0100001

+ ® 0 e £lo

Data download

Visit the HydroSHEDS core data downloads page.

https://www hydrosheds.org/hydrosheds-core-downloads

P ITANLTIRER

A-9

W= D—F& F D Flow Direction 7 UV v 735Ny T X7 U RRINHX—TT,
legacyv1.0 7 U » 27 L TRFEL.

A=Y FERD BIL format 7R & % #® R, Flow Direcion h"¥ %27 Vw7 §5&, X
H—R77ANPRy FZ T FRENET (K A-10) .
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- @ O] GADM x| AL x| B satelite X | & HydoSt X | & Downlo X | @ Downloo X | g AMFDE x | @ tfar4) x | + - o X
(  httpsy//www.hydrosheds.org/hydrosheds-core-downloads A o a» v a3 M = @ b B - @
HYdrwSHEDS Home About Products Applications FAQ K
8 S ey po R T SRR B NG T T = L 4
HydroSHEDS’ifiydroATLAS HydroBASINS HydroRIVERS - HydroLAKES °
e I Hyd;pWAsIE GIoRIC  HydroFALLS &, " v’ &

hY o v
+

Void-filled Conditioned Flow Flow Flow Land
DEM DEM Direction Accumulation Length Mask

This tab provides the HydroSHEDS flow direction grids. The following table provides links to download
continental and global tiles at 3s, 15s, 30s, 5m, and 6m resolutions. Below the table, data in 3s resolution
can also be downloaded in individual 10x10 degree tiles.

Note that as an exception, the flow direction grids at the 5m and 6m resolutions have been updated from
the legacy v1.0 data. Data at all other resolutions match the legacy v1.0 flow directions.

Flow Directions
Continental and global downloads

Extent Resolution File size Link

ﬂ P ITEANLTHRR e B ‘ @ 30c B
A-10

EEOKEEZEINL zip 77 A V2 XU va—RLTRFEW., ZOFETHTE, 4 DOF v
F TV A G L L TWADT, Asiald0s #FELET (K A-11)

Download HydroSHEDS Core ' X  [REC oI e avs 0 FSAN-+IF9IVY

O E, https://www.hydrosheds.org/downloads-archive

B FYIV-DEAVR-FF .. W Firefox 20525 CONES CINED 77 Microsoft3654#-¢A0.. @itk P r3 @ REMMEHE=S = GUTARRSSEAHCH ..

| Flow Directions
Continental and global downloads (BIL)

Extent Resolution Filesize Link

Africa 15s 54MB BIL (archived data) Download
Asia 15s 64MB BIL (archived data) Download
Australia 15s 16MB BIL (archived data) Download
Central America 15s 7MB BIL (archived data) Download
Europe 15s 35MB BIL (archived data) Download
North America 15s 32MB BIL (archived data) Download
South America 15s 33MB BIL (archived data) Download
Africa 30s 14MB BIL (archived data) Download
Asial 305 17MB
Australia 30s 4MB BIL (archived data) Download
Central America 30s 2MB BIL (archived data) Download -

A-11

PLETHM bil 7 7 A NVOBENRTET LE L. RS L7 7 A Mid zip 7 7 A V72D THE:
OGN L TF S,
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A4 FFKBTF—20OMBAE

RF/K 7 — # 1% GRanD Database ZF|fH L £9. LU FICZOESHFEEZ R LET.

TN T AT — XL, GWSP (kK ATF AT B2 ) OEmE LT RO
Rk & o5 — &% _X—Z (GranD) | OV A +2— : https://www.globaldamwatch.org/grand/
(M A-12) "o XUra— RTEET.

(A A o]
B FYI-TEAVR- .. O Frefox #ELZEES ONIES CINIED 7 Microsoftzes#—£20.. I E@R PPz @ SRMASHE-S = GTRR_EGCH.. [IIavsTEC B§1Vh58RiR - RS

% GlobalDamWatch.org Home Aboutus Directory Database

Global Reservoir and Dam Database (GRanD)

The Global Reservoir and Dam Database (GRanD) v1.1 is a product of the Global Water System Project, which initiated a
collaborative international effort to collate existing dam and reservoir datasets with the aim of providing a single, geographically
explicit and reliable database for the scientific community.

The initial version 1.1 of GRanD contains 6,862 records of reservoirs and their associated dams with a cumulative storage capacity
of 6,197 km?3. Data was assembled from numerous sources by eleven participating institutions, and the dataset is managed by
McGill University. Though GRanD has undergone an update, GRanD v1.1 will remain available to support existing and future
research.

GRanD v1.3 augments v1.1 with an additional 458 reservoirs and associated dams to bring the total number of records to 7320.
Most of the added reservoirs were constructed between 2000 and 2016; global reservoir storage is increased by 666.5 km?®.
Updates have also been made to attribute data originally developed for GRanD v1.1; this includes a new column to indicate whether
and when a dam has been removed. Access the data from our directory page.

Citation:

Lehner, B., C. Reidy Liermann, C. Revenga, C. Vérosmarty, B. Fekete, P. Crouzet, P. D6ll, M. Endejan, K. Frenken, J. Magome, C.
Nilsson, J.C. Robertson, R. Rodel, N. Sindorf, and D. Wisser. 2011. High-resolution mapping of the world’s reservoirs and dams for
sustainable river-flow management. Frontiers in Ecology and the Environment 9 (9): 494-502.

Selected Publications

GRanD is used to drive studies on reservoirs and river-flow management. The following publications showcase how GRanD can be
used to facilitate a range of research on dams and rivers.

A-12

R=UHD [directory] DV 7 %7 VI F5E, T—2DOFX T ra— RX—JICBAT
LET (XA-13). 2 ETIEGDWD £D 54THIZ®H D GRanDv1.1 (2011 4EFERR) # AN
LCWE LR, 20197 —FHHH LI 7 A AR FX 7 a— RAlRRIZR D £ L7ZD T,
L1513FD 41THICH D GRanD v1.3. (2019 4EERR) D5 OF|H % B L £
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< > C ://www.globaldamwatch.org/directory

B FIR-DEAVRbS.. U Frefox BELIEES ONES DONED 77 Microsoftsesy—taa.. Ik Pr3 @ EABMEBE=S = GUTHR EGCHS.. avstec B (ob5E5ER - AR

GWJ GlobalDamWatch.org Home Aboutus Directory Database Intelligence  Ourresearch  Contact

The GDW directory of databases (GDW-d) provides summary information and links to a wide range of \
global, regional and national dam datasets

Here we provide a curated list of other dam databases that are available online. These datasets are not incorporated into the GDW
core datasets except where listed explicitly in the description of the dataset. This list grows as new data is made available. We

welcome contributions from researchers who work on dam data. Please use the form to add datasets that are not already in the
directory.

GDW Directory - GDWD

feet
Aot
6000D GOODD 38,667 2020 Medlimio  goo e st MUY oorginat Ye Ye 4
, arge oogle Ea Digitied oordinates es es - oot
feec
Aot
6000D u
ioteraneds 35,315 2020 - Waterworld Vi - - Yes - - o
feet
Databases that
Hitie day | Manusl Fres ornon
Large inspection and -
GRanDV13  GRanD 7320 2019 (otkmy Gl esearen JELNI Muie Yes Yes eommeseial | D
9 records
Iiterature,
intemet
Databases that
provide freely
. available dam | MeRLAl Free for non-
@ GRanD v1.1 GRanD 6,862 2011 0 1mgy  data researen [ IERLION S hutiple Yes Yes commercial  Dow
(Z0.1KM3) “artcles, grey | VANIANON oTa use

& A-13

Homa—RL7ET7 7 A WICIEArcGISPro TERTE AV =2 —7 77 A VN EENTEY,
ArcGIS Pro T v FIZA v AR—hT 2L, TRROLHIITH LA LEHFKIMMNRARY FFREN
F7 (X A-14).

5 At - momAERS W8 0 o

E

MH-FrLAv-  RUY -5

hsny VRK
FOYIoF R-5) IN3-5- BRI =

4[] GRanD reservors v1 3

< aEmn

% grand v1 3gdb

5 GRanDrwservoin v1 3shp

1138011729 -|| R B IRA v 3137809°W BS614T601'N v ne A IAJoe LAzt

A-14

91



Appendix A T—ADWEHE

Appendix B F4R)II~DF| A

T—2OmMBAE

CHDEX, ATZa7ILOFIRE) ver TT.AYZaT7ILEDERLEHTHBALET.

B.l FIEOHE

ArcGIS Pro Z AWV ART =27 LDFBII~DFRIZTOVTOFIEOBMEZ LI TITRLET .
1. 4EDE
5 ZENENE
6 ENENE
7T EDEE
8 EDENE

a > D

B.2 EITHI(RI=aTFILLEDER)

1. 4~8EHE

- A A
A A DF X477 Y)INFEED (FRE : 97~102, #&E @ 13~20) Z %15
« FUAR)I

FIFR ) BRI B GRREE © 138~142, 4 : 34~37) % %4

2. 8E[ZDILVT
FIRARY = VERRERFD Set Null 21T 5 B
- XA
F ¥ 47T XTI DO ' MZIE 220 BASTNDHDT, FAEXIT Value”<>220 &
LET.

- FFR)I
FAR TR DB AIZIE 53 BAAS> TWAD T, S&ERIT Value”<>53 & LET. (=

v 7 TR % 7 U v 7 900X, Value DfEZ D Z LR TExE9.)
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R Z 6 LLEFOR
« FIAR)
Nk Z 4 LI EFOR

EERY T4 MERRRED Set Null 217 5 B
® 5

KFGLRIRA D& L DAE &) IIRELADS 6 Aili D& /L DA% NoData |Z & #2
- FIAR)II

KFGLRIRA D& L DA &) IRELADS 4 A5 D& /L DA% NoData |2 & #2

WEF®RT 7 A VO
« FIAR)N
TROT—Z T ELZRE LV ER
£ 1 ANIRERNROMEFR
LON LAT No NAME
139.1972222 36.2633333 1 [ yattazima
139.7025 36.1438889 2 | kurihashi
139.8913889 35.9825 3 | mehukibashi
140.0566667 35.8908333 4 | toride
140.1283333 35.8702778 5 | oshituke
140.1394444 35.8525 6 | hukawa
140.2358333 35.8519444 7] suga
140.4955556 35.9105556 8 | yokotone
140.7219444 35.8222222 9 | ootashinden

® 2 FLOMEHER

LON LAT No NAME
139.0541667 36.9111111 1| yagisawa
139.0866667 36.8825 2 | naramata
139.0372222 36.8041667 3 | huziwara
138.8927778 36.7125 4 | aimata
139.1752778 36.6391667 5| sonohara
138.7141667 36.5569444 6 | yanba
139.0227778 36.1277778 7 | simokubo
139.3738889 36.5422222 8 | kusaki

©
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Hanasaki, N., Kanae, S., Oki, T., Masuda, K., Motoya, K., Shirakawa, N., Shen, Y., and Tanaka,
K. (2008) An integrated model for the assessment of global water resources — Part 1: Model
description and input meteorological forcing, Hydrology and Earth System Sciences, 12, 1007-
1025.
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Applications and assessments, Hydrology and Earth System Sciences, 12, 1027-1037.
Hanasaki, N., Saito, Y., Chaiyasaen, C., Champathong, A., Ekkawatpanit, C., Saphaokham, S.,
Sukhapunnaphan, T., Sumdin, S., and Thongduang, J. (2014) A quasi-real-time hydrological
simulation of the Chao Phraya River using meteorological data from the Thai Meteorological
Department Automatic Weather Stations, Hydrological Research Letters, 8 (1), 9-14.
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