_ PROBLEM DEFINITION:

) ™~ -a Lake Manzala in Port Said, Egypt, has shrunk dramatically from over 1,015 km? in 1998 to 968 km?
— ';;.#, by 2022 due to erosion, land reclamation, and encroachments, losing up to 83% of productive

i AQUAPONIC FIELDS &t saxzata e rorrsai i 1z
area in some estimates. Water quality 1s severely degraded by sewage, industrial effluents, and

5} ' agricultural runoff, with salinity spiking to 39%o post-dredging (up 73% since 2015) and

A living research Center where Saline agriculture treats Water é persistent high BOD levels hindering fish production, which has plummeted despite the lake's

former 50,000-ton annual yield.

PANEL A: POLLUTION LOAD INDEX (PLI) BY STATION

2.5
20
o5 e
iw \_/\/\/\ ’_:s\nﬁume'_.
0.5
-— — i — — . 1 ]
"51 s2 s3 sa ss s 7 s8 s %\\ //-"}'f // » - \ i
Ctatinn W [§ // - \ ll|'
PANEL B: POTENTIAL ECOLOGICAL RISK (Rl) COMPONENTS - i 1 // P f
‘$§ = Cd (summer) LE G E N D : |_ \ a | |
800 s Cd (Winter) . [ ARRY \'\\ IR
- ;gg | B 600 VERY HIGH RISK “gf\:m:;’ : :".D| e E— \_ /
s & 500 #E-PA (Summer) S = e
400 sk | MEN Winte . . - . . _ 3 LOUNGE
I #‘ il e STt@ O 15 g critical area of concern, its sustained high 4 MP 4 e _ f
- el -+ | mE-Cd (Sunmer) _ ) _ = OFFICE I — < e
T ; v|smssmne) - DOLLUTION levels and heavy metal concentration make it a 2 v]'__'T-_ PR /
| W ZnW (Winter) . : . s . 6 FETING ROO
S8 A e Y %P === priority zone for environmental remediation and stricter - .—F-F-'Fl :ﬂ,;FIJ:,ﬂ /
discharge monitoring 8 {IBITION /
= \ /
1,015.00 km square ©68.000 Km square area Water quality degradation b,ﬂ "'5 I.ff
in 1998, lake manzala covered By 2022 the area has shruck isever pollution from sewage, st \ /
over 1,015 km square, a vital dramatically to 968 km square 3p | industrial and agriculture runoff - ¥ |
wetland near portsaid dye to reclaimation 39% Salinity (post-dredge) _i \
* @ salinity spikes in 2022 after 3 VI
. y sp |
’( -83% dredging 73% increase from 14 \|f
productive area loss up to 83% &% 5015 15 |/
of the trad1t1onalwetland areas . +73%  High BOD levels 16
1 __‘ . are estimated to have been lost == 17
) Ve St T , 18
- '( ' : 19
—~L 20
I
i I
L] L] .
Salicornia p[a nt beds L Fish Production Decline
Salicornia removes 60-80% of heavy metals (Cd, Pb, Ni, )- CONCE PT STATEM ENT u
Zn) commeon 1in Lake Manzala while improving water An integrated aquaponic-wetland system at Lake Manzala treats lake water through
quality and fish habitats through wetland-based sedimentation and filtration, achieving 70-99% BOD/ammonia reduction, before circulating it u
treatment. As a fodder crop, 1t produces 80-100 tons/ha through Salicornia beds producing -1.85 kg/m</year of fresh biomass. Treated water returns to &
of biomass on saline land, replacing berseem and — L _ the lake through reconstructed wetlands, while harvested Salicornia serves as livestock fodder 2
potentially freeing one-third of its cultivated area forthe ) - ' ‘ ey, ‘ : _ o ~ . ' replacing berseem, potentially freeing irrigated land for wheat cultivation; nationally, shifting
productionwof -2 million tons of wheatwannually) . ‘ A ' - o _ one-third of berseem area could yield -2 million tons of wheat. L
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SALICRONIA PLANT (SEA ASPARAGUS) N (Y
Salicornia removes 60-80% of heavy metals (Cd, Pb, N1, Zn) common in Lake Manzala while Py N\
improving water quality and fish habitats through wetland-based treatment. As a fodder crop, |
1t produces 80-100 tons/ha of biomass on saline land, replacing berseem and potentially .
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PHASE 1: PHASE 2: PHASE 3:
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Program volumes are stacked A curved envelope is introduced,
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SOLAR ANALYSIS:

SUMMER SUNPATH ANALYSIS:
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Adjustable Rails

supporting saline-tolerant crops such as salicornia. It
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