UNIVERSITY of

Spatial and Seasonal Variations of the Mesopotamian Marshes’ [l liage):iny

Hydro-pattern Under Natural and Regulated Flow Conditions

Ali Al-Quarishi (usur2010@ufl.edu) and David Kaplan (dkaplan@ufl.edu), Engineering School of Sustainable Infrastructure an Environment, Department of Environmental Engineering Sciences, University of Florida

CENTER FOR WETLANDS

UNIVERSITY OF FLORIDA

1. BACKGROUND

1800 - 2000
d The Mesopotamian Marshlands once covered ~20,000 km# of permanent and seasonal wet habitats and have Z 1500 - D roteesMOD 5
been home to several ancient civilizations. = 000 1500
: . . ., . n =
1 The marshes are Hammar, Central, and Huweizah, which were drained by Saddam Hussein’s regime after the = o0 21000
first Gulf War in 1991, displacing 200,000 Marsh Arabs. & O f > y=541.82In(x) - 2001.1
| | | | - _ : : = 358383333339 38355335688 0995995 2, 500 R%=0.4097
d The Marshes restoration began in 2003 but is constrained by limited water supplies and build up of salt in 338333833383 8338:38338:3838z383 g
SOII over tlme ’(\TZOOO Pre-Restoration-Before 1991 < 0 0 360 6(I)O 960 12|00
U T B RN /i o, e b Viwa ) Y v | £ 1500 Post-Restoration-After 2004 Average Annual Yearly Flow (m3/s)
P { s | | « 1000 Desiccation : : :
O o | : £ coo 1994-2002 3 Higher flows- Higher inundated area
o X Tukey | , __The Western Hammar Marsh (WHM s, 005
Euphrates (” ' | a2 Y g = 858333588833833583J3I353 | o y = -6E-05x + 0.1959
| W AR §3535353535353583583835835%§ 020 o Re = 03274
] : ®
e | nt R ' 0.4 S0e e :
. @ : Iran ! | e B 0.3 QO ¢ @ o0
Syria | _Afaditha "y | P Z 0.10 ° &
| Hit TN _—a SRS - 5 0.2 | o o
§ o Traa BTOANN ! Y 1 S5 > 0.1 ¢ °
ordan ¢ Hindiya - | \ ‘; - A 0.05
Legend | | I -1_,-.;_“;;1 & ! X d i z O © I~ ofcd M 1D © ® O A N < 1D ~ 0 O « © ~ o
® Ganging Station Y = | SRR, . .. - === | _Study Site 018 % 3398338858388 8 93 0R 93 0.00
& Sl saudi Arabia N\ N | PR -\ A1 Arab | 02§32 5252883838383 83582583¢83E% 250 750 1250 1750 2250
—River Nl Kbyt X I Hammar! =~ R R L R U I A U B Average Annual Area (km2)
== Intemational Boundary ~ A‘ y | - | i) - i% K | . . : . : :
an Water Body A o | | tern . | d Higher flows In the pre- restoration period consistently 3 Higher open water areas — Lower NDVI
S Ep——— Ny ammagMarsh : inundated larger areas.

1250 - .
—Pre-Restoration 1986-1992 S . :
1000 4 - |  _Post-Restoration 2004-2019 Hydro-pattern Element Limits Pre-Restoration | Post-Restoration

1. Quantify changes in Euphrates River flow regime Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec . Min 81(-/+45) 135(-/+87)
: : -250 - Duration (day)
= Mann-Kendall tests, breakpoint analysis Max 73(-/+35) 163(-/+114)
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3. MAJOR FINDINGS
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