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Topic Aim :

To understand the basic
trees functionalities as a
Best Management Practise
tools for surface runoff
protection In urban setting
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INTRODUCTION

TREE
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Combination Tree and water In stormwater
management controlled
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PLANT AND WATER IN TERRESTRIAL ECOS?

0 type of terrestrial
ecosystem, and the relations water for the trees
and how Important trees for water In the
ecosystem .

0 often have extensive and
( maximum 15m) and be able
to survive long rain ofree periods ( Rorberts ,1999),

AThe , might produce insurance for the
driest years, where by
Most )

concentrated in the upper 30cm from surface OF
floor area .
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How do the trees play role in controlling

run off ?
A Vegetation
dependent on the and :
availability
through hydrological 4
processes. :
A The :
are
Influenced by _ _
: . Response of water to different soils
combinations of
climate, soil, and
vegetation .
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TREE HEALTH
DESCREASED AND
RISK INCREASED
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SOIL MOISTURE AND WATER BALANCE CONTROLLED

THE QUESTION ?

The natural water cycle

W e HOW THE URBAN TREE
‘ o= \>_\ . HEALTH COULD BE
ekl A IMPROVED BY
O RO  UNDERSTANDING SOIL
0| [ e ] [ MOISTUREAND WATER
7 e o BALANCE CONCEPT IN
USSR\ WSS PROTECTING AND
" STRENGTHENING
URBAN ECOSYSTEM?

THE INDIVDUAL TREE
HEALTH IMPROVEMENT
WILL BE REDUCE THE
PROBALITIE®DF URBAN
TREEFAILURE
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PHOTOSYTHENSIS

Living cycle within the tree ) {S—
: - &

1. Chioreplasts trap light en uy

Sunliabs Water vapour T —/

3. Carbon dloxide
enters leaf through
stomata

4 Sugar leaves leal

CHEMICAL ENERGY + CARBON DIOXIDE = SUGAR

earlywood
latewood sapwood

growthring vascular
cambium

mner{ secondary phloem

bark cork cambium

2006 Merriam-Webster; Inc.

Root Structure

the plant
Absorb
water
and
minerals
from soil
Storage

Root system

Dermal tissue
Root in
Grownd Ussue cross-section
B Vascular tissue
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The I1ssues

Impervious surfaces alter the hydrological nature of
surface runoffs, of surface

water Iinto the ground, greatly
In terms of volumes and peak flow (Goonetilleke et

al., 2005; Whitford et al., 2001), and consequently
causing floods in cities
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SCHEMATIC DEPICTION OF THE CALCULATION OF URBAN STORM
WATER RUNOF® The modification the nutrient cycle

P = Precipitation E = Evapora
C = Canopy interception F = Sail Infil
D = Depression | =In Flow

Q = Outflow R = Surface

i Pl TE
Surfaces ‘ oo .

Concave
green space A

?
*‘
(Liu et al. 2014)
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How do the trees play role in
controlling run off?

A the o
Transpiration
the
rates of rainfall
infiltration, deep Evaporation
percolation, and
runoff . Runoff
e e Infiltration
conditions affect
the heat on soil Percolation
surface .

Up from Water Table
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How do the trees play role in
controlling run off?

also the
dynamics of

especially In
conditions of
scarce water
availability
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Trees role in controlled soil moisture
dynamic and water balance

Rainfall

h

NZR— 08 TE(SIL(S)

WHERE

v a ) N :POROSITY
ercepton.* SRR | EH- | ZR: THE ACTIVE DEPTH OF SOIL
Popoen N e S : RELATIVE SOIL MOISTURE CONTLE
| S, : RATE OF INFILTRATION FRO
-- RAINFALL
i Qi ) : THE RATE OF
EVAPOTRANSPIRATION
, o T 0() : THE RATE OF LEAKAGE OR DEE
Efctve poroiy INFILTRATION

ECOHYDROLOGY OF WATERTROLLED
ECOSYSTEM
(RODIGUEITURBE: PORPORATQ004)

Effective porosity, n

18/9/2019 14
HASHIM DESIGN AND ASSOCIATE SDN BHD.



Case study 1 : Water shortage and soill compaction

Tree Condition
Stunted growth pattern
I\/Ioderat q feﬂ(.:t\

Thin grass covered
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Tree Condition

dl,

2.
3.
4
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Good shape
No '1‘«;:;

LGR 80 m{ '}_
Vagor .,}Jg b .'.' ;

,‘4

Case study 1 : Water shortage and soll compaction
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shal ; shallow
deep infiitration deep infiltrafion

mm‘wf Infiltration

Natura| Ground Cover 10%20% |mpervious Surface

deep infiltration deep Infitralion

lnleb‘w mful.r?on

35%50% Impervious Surface 75%~100% Impervious Surface
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Fine Root Biomass (Root crown diversity) increase the soil water
penetration and soil moisture balance.

/

G LT R e PR

ki

9

HASHIM DESIGN AND ASSOCIATE SDN BHD. 18/9/2019 19



THE ISSUES

creasn ng Water volumes

.

| -_|n
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To improve the water infiltration
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To improve the water infiltration 6 The combination of
previous and impervious surface for surface runoff
controlled i

‘.. - ROV 3 " ' = ’X g . 5 ‘ o r —
S ) :
- .> :
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MASSIVE LAND CLEARINGS EARTHWORKS/
VEGETATION REMOVAL
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The reality

Limit soil Volume
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Tree functionalities ignorance during the development
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IS the Interception loss from
the foliage (direct evaporation of rainfall
on the surface of of
plants and trees). Influence
In neighbouring areas.

A Treesare important in of
Incoming rainfall, whether rain infiltrates or form
rapid runoff .

A OF in upper catchment zone is important to
protect and stabilize stream flow further
downstream

, providing buffer -stock
supplies of dry season flow .
Increase In stream flow and
reduces the dry season flow Iin the river.(
Sandstrom, 1995) 28
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Increase:

e Imperviousness
* Drainage Slope
* Direct Runoff

)dse
Decrease:

e Evapotranspiration
* Recharge

« Base Flow Post-Development
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THE CONCEPT : STREET WATER HARVESTIG

Tree species selected to -
be tolerant of drought and « B NG
water inundation : "

Temporary stromwater pond

Inspection and M|  Ground cover

Maintenance opening ' Vegetation to 1 /
protect trip hazard  }|  And grasses Stormwater fomroad
. Kerbing diverted into tree pit

Footpath

Pollution removed as
Stormwater filter through Soll
media and plant roots

Stormwater passing through
System to conventional Drainage
system of high quality

Gravel drainage layer containing

Water tight liner to turn gravel Perforated drainage pipes
Layer into wate well
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| Permeable
Pavement

| Allows

| Infitration

' into Sub-

| base Soils

Tree Roots
Seek
Moisture in
Cell Matrix

StrataCells™Filled
with Soil Support
PavementlLoads
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The Development Goal

The terrestrial and ecotone enhancement
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The solution

1.Technology investment

2.Best Management Practise
Implementation

3.Enhance professional collaboration

4.Increasing 30% green space

5.Policy and guideline enhancement

6.Public awareness enhancement
and continuously knowledge
expansion

/.Increase skill competency

HASHIM DESIGN AND ASSOCIATE SDN BHD.
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The Case Study

1. TitikTengah Semenanjung oJlLanchang
2. National Elephants Conservation
Center 0 NECC Kuala Gandah

Project aim :

1.The Integrations of stormwater
management Into surface runoff and
terrestrial zone protection

2. The enhancement of soill moisture for
tree health improvement

Project Status :

98% completed
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Titik Tengah Semenanjung , Lanchang
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Titik Tengah Semenanjung , Lanchang
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Titik Tengah Semenanjung , Lanchang
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NECC, Kuala Gandah
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The Case Study

200 acre Mengkarak Public Park,
Bandar Bera. Inline water Quality and
guantity of Sg Paya Pagar

rehabilitation and revitalization
project .
Project aims : To Iimprove water

gualites and create a main focal
activities nodes In the park.

Project status : 20% completed,
suspended due to project fund
constraint .
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The site location

Selera Baru Restoran
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T'"“M‘Awam Beral
(BeralRUbIC] Park)

. Bank Kerjasama
‘Rakyat kﬁnlnveub’lnhrl_ ol
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The master plan layout

Ecotone Zone

Terrestrial &

\ Ecotone Zone
X ﬁ 2
Kt -
‘

Housing area/ industrial
’.‘f ; COoRvE EnCIE e SPATIAL DEMARCATION
S5 » . - Boswale p Phace 1]
r}.& ’ “ . Seals Bis Dteriion A. Main entrance (Phase 1)
VL, - Bio Retestion Swales. 8. Stage Area
y ’ - Pervious Materials C. Open parking

-

F )
£ 48 D. Spiiway
oA p"‘ it:& E. Detention Pond
] £ 4

.‘5 Parking ; Waterway

- G. Rest House Area
V’ H, Forest creek
I. Sedimentation Pond
). Sport Zone
K. Active Zone

"Entrance lm.ur 3)
&
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20% of sustainable storm water urban drainage
construction completed
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The Case Study

The Staff Village, Desaru Coast , Johor Bahru

Project aim :
Tree preservation and Desaru Beach protection

The Iimplementation of erosion and sediment
control and surface runoff protection . Project
status : Design concept, Tendering and earth
works clearing activities . The conceptual Iidea has
force to abandon due to project goals changes
by newly restructured client board committee
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Site Inventory for tree preservation order

a0 2 3
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Master plan conceptual development
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Master Plan Development

2

r D
: B v e
"J/'JJJJ"J

7
Y

»

.

.
»

HASHIM DESIGN AND ASSOCIATE SDN BHD. 18/9/2019




EARTH WORKS AND TREE PRESERVATION
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Trees Protection Zone during earth works.
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THE SOIL / TREES PROTECTION DURING EARTH WORK
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Summary

1. Soil Moisture Dynamic And Water Balance
Influence the Tree roots growth and soll
organic matters diversity.

2. Soll preservation would protect deep root
zone and Increase water Infiltration rate
Into the soll structure .

3. Tree preservation influence the mean value
of crop management cover factor value
4. The Increasing green spaces would
Influence the ARI discharge water volume

and storm water drainage design.

18/9/2019
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Summary

The moisture controlled
and water dynamic
balance protection
would stimulate plants
growth and reduce
tree riskfailure .
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add value to development propertles as well
trees health.
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