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Stage One : Selection the Monitored
Streams

The Palestinian-Israeli research teams selected sites and streams.

They drew up an inventory of wastewater treatment facilities discharging
Into the transboundary streams, finalized monitoring protocols and
timetable.

The selected streams In the two catchments are;-

= Alexander Catchment: (Wadi Alexander Wadi Zeimar and Wadi Al Teen) in the
North of the West Bank.

= Besor Catchment: (Wadi Hebron) in the South of the West Bank.

It has been decided that we are going to model Wadi Zeimar and Wadi Al
Teen in Alexander Catchment.




- e Catchment Boundanry

Nablus

Wadi Teen

Three main sub basins (Zeimar, Wadi Teen and Alexander) were defined to be modeled.




Stage Two : Collection and Inventory of
all Available Monitoring Data

® The main flow of Wadi Zeimar is wastewater discharged from the localities
along the wadi mainly from Nablus City (in winter, the wastewater mixes
with rainfall runoff), so the following data were collected:

m Wastewater generation from the Palestinian localities and Israeli
Settlements.

= Their water quality.

There are many point sources of pollution in Alexander Catchment that are
highly polluting the water, these:

= Stone cutting.

Dumping Sites (mainly Tulkarem Dumping Site).
Olive mills.

Gas Stations.

Cesspits.

The coordinates of most of these point sources of pollution were determined
by using MAGELLAN /eXplorist 100 GPS, with accuracy ranges between
3-20 meters.
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Wastewater Wadis as Hotspots

Pollution Sources in the West Bank and Western Aquifer Basin
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Wastewater Wadis Versus wells
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Wadis affect wells of Eastern Basin (AL
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Figure &5: Wastewater Wadis versus Wells in the Study Area




| ntensive, could affect water quality

specially for shallow aquifers such as Pleistocene
In Jericho, Eocene in Jenin and Quaternary in
Qalgilya and Tulkarem

Discharge Points of Cesspits
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Map 6 Discharge points of cesspits vs walls in Yest Bank




Characterized by diversity of pollutants from

the solid wastes

Location of the Dumping Sites

Pellution Sources in the West Bank and Western Aquifer Basin
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_ocation of the WW Networks

Pollution Sources in the West Bank and Western Aguifer Basin
1 L b 140 50 bil L] -] 150 30

There are just some points of sewer
discharge points from networks,

But

with relatively high discharge since they are |#
connected to the main cities.




Pollution inputs In relation to Abstractions

Pollution Sources inthe West Bank and Western Aquifer Basin
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Hazard hot spots occur
where pollution sources
are in sensitive areas in
proximity to abstractions
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Figure &: Wastewater Wadis versus Wells in the Study Area
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Stage Three . Preparing Data-base
Framework

m The collected data are to be organized in a dada-base framework as shown

below

Sampe e
LOCCode
Sampio

i e e Y

LabCode
DateTime
Measurmenets

T¥ S pii

LMD Coeche
Lndrame
WVYSDID
Area
Slope
Tyvpe

|Loccode
IDateTime

| Measurments

TDS ER
o

ik np

EC (mS)

| TDs (ma /L)
I {mgfL)
Cl {megfL)
SO {mgifL)
SO4 {meg/L)
8| Br (mag,L)

151 i

.

| LOCCode
Mame=
l[vwsDID
El-coord

|| -Coord

H Type

Mams=

{ | VSDID
Length
MoExit

RchiD I

TSIy,

g

.

=

PSCode ﬁj
| Mame
W'SDID
= X-Coord
E_. . Y -Coord tif]
WSIDID e a
Mame
Area || MNP SCode -~
AvgSlope | Mame
|| Area
WSDID
B LMD Code
| ImpFact
fliss e’

Length
waDepth
wgWWidth
wgLlngSlp

Ei5i

)

CRSType
SsChnlLft

| SsChnRt |

T TREe=N]

|| StrucID
| Mame

| RchID

| xCoord

| '¥-Coord

|l Dimensions




Table 1 (WatershedDB): Watershed database, Contains
information of all sub-watersheds within
the main watershed.

B WatershedDB : Table

Field flame Data Type N Description
kL | Text | WatersheH ID
I Mame Text
| |Area | Text
|| AvgSlope | Text

[TT 1]

Field Properties

General | E}E [

Field Size

Format

Input Mask

Caption

Default Value
Validation Rule
Validation Text
Required

Allow Zero Length
Indexed

Lnicode Compression
IME Mode

IME Sentence Mode
Smart Tags

o0
A field name
can be up to
o4
characters
long,
including
Mo spaces.
fes Press F1for
Yes (Mo Duplicates) help on field
Yes names.
Mo Control
Mone




Table 2 (ReachDB): Reach (river segment) database

B ReachDB : Table X
Field [Mame Data Type Description ~
.chID) ! | Text |Reach code =
Mame (Text [ v BT E
\WSDID | Text | Watershed Code
Length Mumber |
MoExit | Mumber | Murnber of exits |
v
Figld Properties -

General | Lookup |

Field Size

Format

Input Mask

Caption

Default Value
Yalidation Rule
Validation Text
Feguired

Allow Zero Length
Indexed

IUnicode Compression
IME Mode

IME Sentence Mode
Smart Tags

50

Mo

fes

‘fes (Mo Duplicates)

fes

Mo Contral

Mone




Table 3 (RchGeometryDB): Geometrical description of Reachs
(river segments) within the main
watershed

B RchGeometryDB ¢ Table

Field Mameg Data Type Description
ELE.-0) 7 | Text |Reach Code
| [Length | Text |
|| AvgDepth | Text . | 4 e
[ | Avawidth Text _ _ Y
|| AvgLlngSlp | Text | Average long slope
| [n | Text | Mannings Roughness Coeff,
| |CRSType | Text | Type of x-section {Trapezoidal, Rectangular, ...}
| |5sChnLft | Text | Side slope of channel left
| [SsChnRt [Text | Side slope of channel Right

Field Properties

General | Lookup |

Field Size 50

Farmat

Input Mask

Caption

SEIE:EDTIE.JL:E A field name can be up to
il &4 characters long,

l"'lal'dE_'t":'n Text including spaces. Press F1

Required Mo for help on field names.

Allow Zero Length fes

Indexed ‘fes (Mo Duplicates)

Unicode Compression fes

IME Mode Mo Control

IME Sentence Mode Mane

Smart Tags




Table 4 (StructDB): Structural database: Locations and
Description of all structures within all reaches.

E StructDB : Table

Field Mame Data Type Description
. [ T |Text | Structure Code
Mame | Text . |
RechID | Text |Reach code (Where the structure located) |
| | X-Coord _|Mumber_ _|Easten Coordinates i
| |'¥-Coord | Number |Morthern Coordinates :
Dimensions | Text Structural dimensions. il |

Field Properties

General | Lookup |

Field Size 50
Format

Input Mask
Caption
Default Value
‘alidation Rule
Validation Text

Required Mo

Allow Zero Length ez

Indexed fes (Mo Duplicates)
Unicode Compression fes

IME Mode Mo Control

IME Sentence Mode Mone

Smart Tags

.,

\\

ALX024




Table 5 (PointPolDB): point source of pollution database:
Locations and pollution loads of all point sources of pollutions
within watershed.

E PointPolDB : Table

Figld Mamg Data Type Description e
ETpscoce] ’ Text | Code of point source of pollution =
| |MName | Text . E
| |WSDID | Text | Watershed ID
X-Coord | Number |Eastern Coordinate .
| | Y-Coord | Mumber | Morthern Coordinate E
| |Type | Text | Type of pollutent {Solids, total suspended
| |Load | Mumber |rate of pollutent (ka/hr) v

Field Properties

General | Lookup | A
Field Size 50 fiel
Format d
Input Mask rrn1ea
Caption —
Default Value B
Yalidation Rule up
Validation Text to
Reguired Mo g4
Allow Zero Length A== cha
Indexed ‘ez (Mo Duplicates) rac
Unicode Compression Yes ter
IME Mode Mo Control 5
IME Sentence Mode Maone lor
Smart Tags 9




Table 6 (NONPointPolDB): non-point source of pollution
database: Locations and pollution load rates of all non-point
source of pollutions within watershed.

B NONPointPolDB : Table

Field Mams Data Type Description ~
; . [Text | Code of non-paint source of pallution —
MName | Text =
Area | Mumber
WSDID |Text |Watershed D 1
| |LNDCode [Text | Code of landuse area. —
ImpFact | Number | Percentage of imperviousness for each land use|
| |TS5 {Mema ' '
| |TD5 [ Mumber
| |BOD | Mumber |
| |CaD { Mumber | —
Phosph | Mumber Phosphorous
| |Mitrogen [ Mumber |
Mitrate | Mumber |
| {Nitrite { Number
TKN | Mumber
Ammaonia | Mumber
FelClfrm | Number | Feacal Coliform T
Lead | Number |
Finc | Mumber

Field Properties
General Lcu::k:up|

Field Size 50
Format

Input Mask
Caption
Default Value
Validation Rule
Validation Text
Required Mo

Allow Zero Length ez

Indexed ‘fes (Mo Duplicates)
IUnicode Compression fes

IME Mode Mo Control

IME Sentence Mode laone

Smart Tags

]




Table 7 (UrbanDB): Urban areas database
areas within watershed.

E UrbanDB : Table

A |

| Field Mame Data Type Description
Ll | Text | Code of the Urbanized area —
Name | Text | Vs
| |WSDID |Text |WatershedID
X-Coord  Number |Eastern Coordinate
| |*¥-Coord | Mumber |Morthern Coordinate
Pop | Mumber |Population
| [PopGth | Mumber | population Growth
Field Properties

General Lookup |

Field Size

Format

Input Mask

Caption

Default Values
Yalidation Rule
Validation Text
Reguired

Allow Zero Length
Indexed

Unicode Compression
IME Mode

IME Sentence Mode
Smart Tags

a0

Mo

Yes

‘fes (Mo Duplicates)

Yes

Mo Control

MNaone

: Locations of urban




Table 8 (LanduseDB): Landuse database

E LanduseDB : Table

Field Mams Data Type Description ~
EL m Text | Code of landuse area =
| [LndName Text Landuse name {Forest, Agricultueral, Urban, .| —
| [WSDID [ Text | Watershed ID
| [Area | Mumber

Slope MNumber [ )
| | Type Text Imperyious or Pervious I |
v

Field Properties

General | Lookup | A field
Field Size 50 name
Format can be
Input Mask ”EF
Caption

Default Valus charact
Validation Rule | ﬂ?:;
Validation Text inu:luu:lrin
Required Mo g
Allow Zero Length Yes spaces.
Indexed ‘ez (Mo Duplicates) Press
Linicode Compression fes F1 for
IME Mode Mo Control help on
IME Sentence Mode Mone field

Smart Tags

Names.




Table 9 (MntrStationsDB): Location of Monitoring stations

Table 10 (SamplingBial): Biological Sampling

E MntrStationsDB : Table

B

o) Field Mame Data Type Description

LEH Text Location Code {e.g TulAnb01: Tulkarem, Anabta, station ni| =
| |Mame Text Mame of Location

| [WsDID Text Watershed ID

| |¥-Coord Mumber Easten Coordinates

| |¥-Coord Mumbrer Morthern Coordinates

| |Type Text Type of collecting data {(Major Ions, Trace Elements, Flow,.

General | Lookup |

Field Properties

b

E SamplingBial : Table

Field Size

Format

Input Mask

Caption

Default Value
Yalidation Rule
Validation Text
Required

Allow Zero Length
Indewed

Unicode Compression
IME Mode

IME Sentence Maode
Smart Tags

I |>|>_ﬂ

[E.4

50 Field MName Data Type Description
N Text Sampling Code
LOCCode | Text | Location Code
Sarmpho | Text nurnber of samplings in the station
LabCode Text Laboratory Code number )
DiateTime Date, Time Date of sampling {¥Y:MM:0D HH:MM:55)
Measurmenets | Mumber General Count, Coliform bacteria, Fecal coliform bacteria,.
Mo |
‘es 5 -
Yes (Mo Duplicates) Field Properties
Mo Contral Logkup |
Mone Field Size 50
Format
Input Mask
Validation Rule e bp 4 o4
bk characters long,
-.-'allde.mcun Text including spaces.
Required Mo Press F1 for help
Allaw Zero Length fes an field names,
Indexed ‘fes (Mo Duplicates)
Linicode Compression Mo
IME Mode Mo Control
IME Sentence Mode Mone

Smart Tags




Table 11 (SamplingChem): Chemical sampling

Table 12 (SamplingFlow): Flow measurements

B SamplingChem : Table [._”'I:I | E|
|| | Field Mame Data Type Description ~
M Text Sampling Code =
__|LOCCode Text Location Code =
__|Sampho Text number of samplings in the station
__|LabCode Text Laboratory Code number
__|DateTime Date/Time Date of sampling [ :MM:DD HH:MM:S5) Field Mame Cata Type Description PN
__|TDSER Mumber ELE=mpCode) | Text | Sampling Code =
_ |pH Mumber | [LOCCode Text Location Code =
__|EC [m5) Mumber | [DateTime | DateTime | Date of sampling {YY:MM:DD HH:MM:55)
_ |TDS {mg/L) Mumber | [Measurments _T:Ext |Flow, Head, ...
|2 {mg/L} MHumber
__|dl (meqp) Mumber il ' ' b
__ |50 (mglL) Number ; Field Properties
_ 1504 (meglL) Mumber ———
__|Br {mg/L} MHumber General | Lookup | A
___|Br {megfL) Mumber Field Size =0 field
_|HCO3 (mag/L) Mumber Erifmak [ FsThE
__|HCO3 (megfL) Mumber Input Mask | 0
__ |Ma {mg/L) Mumber Caption b= !
__|MNa (meg/L) Number Default Value Elﬁ
__|K{mg/L) MNumber Validation Rule ,_—t:rr:
_|K (meqﬂ_}\ Mumber Yalidation Text | lang,
__|Ca(mglL) Mumber Required Mo (includi
Ca (meg/L) Mumber : Allow Zero Length fes ng
Field Properties Indexed ‘fes (Mo Duplicates) space
— ——f | Unicode Compression Mo =N
General | Lookup | 3 Al | 1vE Mode Na Contral |Press
Field Size 50 ‘3; & | IME Sentence Mode None =
Format 4 SN | Smart Tags Lf?,r_
Input Mask upﬁ
Caption charact
Default Yalue =
Yalidation Rule long,
Validation Text includin
Required Mo g




Stage Four : Monitoring for HSPF
Parameters Commences

Three monitoring stations were installed in the Alexander Catchment -
Palestinian side , two of them were at Wadi Zeimar, and the other was at Wadi
Al Teen.

Some preparations were made for the three sites before installing the devices as
shown in the following pictures.

The installed device is “Sigma 900 MAX Portable Sampler”

Three sensors were installed in the wadis:
m Submerged Pressure Sensor — to measure height of water in the wadis.
= Electric Conductance (EC) probe.

m Strainer (for the pump to take samples from the wadi in fluid time)

The device has a modem so that we can get the data by connecting the modem
by telephone.
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Wadi Zeimar (Shwaki Station) - Preparation of the Site

Situation before and after installing the devices in the Wadi

before after
i

| i 157




Wadi Zeimar (Shwaki Station)
Installation and Calibration of the Device




Wadi Zeimar (Delir Sharaf Station) -Preparation of the Site

Situation before and after installing the devices in the Wadi




Wadi Zeimar (Deir Sharaf Station)
Installation and Calibration of the Device
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Gathering the Data from the Devices

m  We use /nsight Suite, V5.6.5 program which was published by HACH
Company to connect with the modems of the installed Sigma 900 MAX
Portable Samplers in the Wadis.

The following slides show how this software works.

m After installing the data from the Samplers, we prepare Excel sheets to
calculate the discharges in the wadis during rainfall storms. So as to
understand the response of the wadis to rainfall.




Insight Suite, VV5.6.5

I Insight For Windows
Site Connect Advanced Help Quit

Flowmeter | Rainlogger 900 max OTU-T DTU-II Flowmeter Modem

Database Speed Group .

STATUS (F7) | DOWNLOAD (F8) | EVENTS (Fg) |

Lse with Sxx Series, RS232 only.

1 Import into database

Export To Asdi




@
1l E__.-J_-_'F'ﬁ"]_"_"-‘ " . -“E'E
ﬁ i ? Settings (F2) | 900HAX VERSIOH: 7.5
i o SITE ID: _ 40000001
Flowmexr | Rainlogger 200 max DTU-I Evenss (F4) | iHlI'I-EBEE OF BITTLES: 24
L = L H (BOTTLE VOLUME: 100000 ml
EIHTAKE TUBE TLEHGTH: 2500 cm
Current Status [F5) | [IHTAKE TUBE TYPE! 387 VINYL
{PROCEAN Lok - CFF
ISANFLE COLLECTIOH
General Info (F3) |
. Oper databaca
OO0 .00
o Gaw Class
q\) Inport im0 database Graph Data (F&] J Plot, print, or save graphf—— — — —
; Date Timz Chanrel 2 (o)
Repo-t (F3) J Create fModify data r 11:24 =0 935
an,2,2005 11:25 -00935
Data Directories: I=ble (F12) | View table of logged datalllan. 2,2005 11:1 00835
|l:'.:'ﬁ'v.'a'ERIv-:-rF:Etnr3 tonProject Tubkaren WMega WIE an. 2, 2008 11:30 -0 0235
Edit (F11) | Modify logged data. . 2,2005 11:32 0093
e bk an.2,2005 11:34 00835
LUULHULEL Hemrn (E50) | Fetirn to previous soe . :
40000002 GO0 1-2-& — 21328 m‘z'sz A RS
L0000902 001 2-13-6 — 371176 an. 2,2005 11:38  0.097
&, 2,2005 11:40 -00935
an.2,2005 11:42 -0 0835
an. 2,2005 1144 0097
an, 2,2005 1146 0.097
an. 2, 2000 11:48 0.0970
an. 2,2000 11:50 00970
an.2,2008 11:52  0.007
an. 2,2005 11:54  0.2874
&, 2,2005 11:56  0.087
a.2,2005 11:58 0.2874
an. 2,200 12:00 D.087
Eeturm JE5C) an.2,2005 12:02 0.2874
&, 2,2005 12:04 0.2874
an. 2,200 12:08 0.2874
{Copyrignt (C 20049 Anerizan Sigra Inc. Al rights reserved. Version: 5.7 Daa Directory: C: FHWE




Graph of H & EC Values
Obtained from Wadi Al Teen Station

Line Graph

nt Home I R | Help Beturn |

Site Id: 30000002  File name: 30000002, 000
Samples (ursuccessul)
Graph span: 12hows

L300 TWrs. 100 Thrs. 21200 Thurs.,
Feh, 719 Feh, 09 Feh, 08
2000 2006 2005




Calculating Discharge of Wadi

Zeimar (Deir Sharaf Station)

1 2 3 4 ] B [ 3 3 mw | 1 12 13 14 15

2 Node: Li Bi | Node Li Bi

ey 0 oM 0 0,008 0.015 0.02
4 1 {119 275 IO BaseFlow Parameters
L7 2 :i'e9es 9348 2 9499 :-989 Mlax Head [m)= 0.
E =

T

S

|

-

28 Moo alf dimensions are in meler
29
o Click here to import the head file and convert it to flow




1 2 K]
Left Hand Side

......................

Calculating Discharge of Wadi

1 12 13 14
Seitisentiasiisien diespaes hanning CoeHicient 5_

Mode | Li Bi

0.015 0.0

BaseFlow Parameters

Max Head [mi)= 05

244

202 —

Click here to import the
head file and convertit to
flow

NMote- aff GEmensicns are in meler

15



Calculating Discharge of Wadi Al Teen

1 2 3 4 ] B 7 a4 ] 10 11 12 13 14 15
[ Left .I-Iale.Eld? Fight :Han_d :E'de_ Lllanning Coefficieny 5.
2 |Mode: Li : Bi | Node: Li | Bi
aal 0 ooismal o fo0 14 00z 0.0z
4 1 11271 945 1 i 144§ 36
] 2 993 339 2 1 993 953
B 3 i993: 349 3 i 993 i 993
7 4 14933 9399 4 933 : 999
& 5 i933:939] 5 ¢ 999 {4933
0 Basze flow parameters
11 Bz 0325 mf
12 P= 682 m
13 0: Ory pericd [all summer days and most o
14 | Baseflow= 0 p 429 mf |rainFaII ENENLS) . . im
15 Baszeflow mai: very wet events [h:0)
16
17
13 i
13 '
20 L
4 \ Click here to
i |
23 . import the
24 i ¥ s - o - 3 - i i il - g -
25 | + head file and
. 1
26 =
s - convertitto
= . flow
29 Y am P
30 s
H _L 1
32
a3 | Nere: 3N simeRsions are i meler I 3.9432 .I



Quality of Water in Wadi Zeimar

Mosample D ate TS rH EC TDS Cl S04 Er HC O3 Ha K Ca Mg | alkalinity| CO3 HO3  PO4 NH4
ER ms  mgl migiL mig/L miL mgiL mgiL mygiL magiL magiL mgCalol my/L mgl  magl mgll
TULOOOY 3M&/2006 GO2 723 0.850 il 67.0 24.3 0 408 754 14.0 652 12.4 334 1] 4.9z 14.4 216
TULOOOZ 3M&/2006 249 TG 1.326 826 130 268 0 459 108 16.4 725 128 376 1] 202 11.1 338
TULOOO3 3M5/20058 1606 726 2080 4884 427 436 468 B 284 287 834 232 544 a0 672 206 728
TULOOOT 6M&/2005 1585 .02 248 1568 24948 £5.5 1] 755 276 218 768 18.1 619 1] 35 0.2 ars
TULOOOS 6M9020058 1555 7a7 243 1570 270 256 1] 74 208 230 g3.2 18.7 ga7 1] g2 282 1.8
TULOOD9 6M9/20058 1820 729 300 1908 &30 737 0 914 284 18.2 794 7.0 740 1] 13.48 17.2 104
total Tilt=r
FHo.=amplse Dats T=S= total K total F b ey B O TOC
mgsL marsL marsL mgo=sL mago=sL mgo=sl mgsL
TUL OOd1 | =01 5020005 =0 =9 .9 3.7 1 119 L= 515 105
TUL OO0z | =M1 552005 1.0 == o= 1HS 1= 7.9 105
TUL OO0= | =055 2005 =25 .0 = = 5= =250 =55 =2 175
TUL OO0 | G015 :2005 <H1 S5 S 10.= =2a= =57
TUL OO0= | S A1 922005 =H o2 Fa=1= 250 3= .2
TUL OOO9 | S 19,2005 1=} =T o.5= =25= 32 5
Mo.zample [ ate Co3z HOZ Fod HH4 HO3 Cl 504 Br HCO3Z  Na k Ca fg shmeq (PR meq FATK EC
megfl  meg/ll  megl megll megll  megl megll megl meg/l  megll meg/l  megll megl  megl megil ms
TUL 00041 | 3M5/20045 0.0 0.0 020 1.20 o.0e 1.849 0.81 0.00 £.65 3.28 0.36 3.25 1.02 9.47 8.1 002 0950
TUL 0002 | 3M5/20045 0.0 00 023 1.88 033 2.87 0.66 0.00 7482 4.70 0.4z 3.62 1.06 123 MET 003 1326
TUL 0003 | 3M5/2005 0.0 00 043 404 1.08 12.08 0.81 006 1083 1240 0.76 4.16 189 2841 2326  -004 2680
TUL 0007 | 65720045 0.0 0.0 0g3 44 006 8.73 136 .00 1237 1204 0.56 2.84 149 2446 2274 003 248
TUL 0008 | 6M18/20045 0.0 0.0 o054 2.4 0.75 10.44 0.74 .00 1244 1286 0.58 415 164 2486 2267 004 243
TUL 0009 | 6M8/20045 0.0 0.0 026 6.4 02z 12.13 1463 0.0 18000 1670 0.48 3.96 0&a 224 ¥4 003 300




Stage Five : Building HSPF Model

m HSPF has many parameters to prepare data for;

m The following analysis were prepared.:

=  DEM Analyses

Divide the Alexander basin in sub-watersheds.
Divide the Alexander watersheds into drainage segments.
Estimating LSUR and SLSUR and other basin parameters

LSUR : Length of assumed overland flow plane
SLSUR: Average slope assumed overland flow plane

m Metrological Analysis

= Building a Watershed Data Management (WDM) file.




DEM (Ranges m asl))
Em 0.5
] 25-50

' S0 -100
100 - 1500
150 - 2000
200 - 300
I 200 - 400
I 400 - 600-
- 5Y0- 300 -
- 500 - 1000

—— Digitized Stream
~—— Catchment Boundary

From DEM and the digitized stream and using the Arc Hydro software, very detailed
streams network have been obtained. (Next Slide)



This detailed stream network will be useful in estimating the LSUR parameter for
the HSPF model.




. e _gtchment Boundary

Nablus

Wadi Teen

Three main sub basins (Nablus, Wadi Teen and Alexander) were defined to be modeled.




Wadi At Teen Case: simple delineation has been developed using (DEM, Detailed
digitized stream network)




B BuildupAreas
EField Crops
[ IMatural Forest
[1Orchards

[ IPlanted Forest
M shrublands

Estimating the LSUR and SLSUR parameters: using the Draft land use map, the generated
Slope map and the generated detailed stream network.



Estimating the LSUR and SLSUR parameters: using the Draft land use map, the generated
Slope map and the generated detailed stream network.




Estimating the LSUR and SLSUR parameters: using the Draft land use map, the generated
Slope map and the generated detailed stream network.




LSUR

LSUR: length of assumed overland flow plane (ft), the LSUR approximates
the average length of travel for water to reach the stream reach.

Typical values range from 200ft to 500ft for slopes ranging from 15% to 1%

LSUR is inversely proportional to slope




Stats of "Slope_ WT" Within Zones of "lu_wtraster”
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Wadi At Teen case: note that the slopes for different landuse types are almost within the




Main streams length = 47109.8 m = 143590.6 ft

All types of streams = 399995.1m = 1219185.1 ft

Net length of all small streams = 1219185.1- 143590.6
= 10755945 ft

Area = 131224375 m? = 1219114.3 ft?

LSUR= 1219114.3 /(2* 1075594.5) = 566.7 ft

(Average Slope =14.7%)



Landuse COUNT | AREA |MIN|MAX|[RANGE|MEAN|STD Iu'IE‘in*t"{:unt LSUR|SLSUR
Orchards 968112000 mmmm
Shrublands 0Joh1| 52 E' A14706.7 m
Field Crops 59658000 58 58 235374
Natural Forest m 23750.0) 07 226] 218 52| 67| m
Planted Forest 11""':"" mm-m
BuildupAreas 587 9116880.0] 00| 8 5 99 81| i
Sum

Weighted Average Slope %=

Estimated LSUR and SLSUR Values for different land use types.




Preparing the WDM File

m Row data: 8-15/2/2006, 5 minutes intervals

Temp Hi Low |Qut Wind Wind|Hi Hi Wind |Heat Rain Heat |Cool In In |Wind | Wind IS5 Arc.
Date Time |Cut  |Temp Temp Hum Dew Speed Dit Bun |Speed Dir Chill |Index|THW Bar Fain | RateD-D DD | Temp |Huam Samp |Tx Fecept |Int.
282006 005 144 144 144 44] 23 0|ESE 0 32 |ESE 144 131) 131 10054 0 0 0.014 0 213 39 114 1 100 3
282006 0:10| 142 144| 138 48] 34 13|W 04 M435W 14 13.1] 12.6]) 10054 0 0 0.014 0 213 39| 113 1 991 3
2/R2006| 0:13( 133 138 131 53] 39 6.4|W 054 129 WNW| 1235 123| 114| 10058 0f 0 0.018 0 213 39| 114 1 104 3
282006 020 132 134 129 49 27 185 04| 161W 12.8| 12.1] 11.5| 1003.8 0 0 0.018 0 213 40/ 114 1 104 3
2/8/2006| 023 14) 144| 134 47| 29 18|8W 04| 129/WSW | 138) 128 123] 1005.8 0 0 0.015 0 213 40/ 114 1 104 3
2/8/2006| 0:30) 146 147 144 40 L 16(8W | 0.13 6.4 |5W 146 134 134 1004 0 0 0.013 0 213 3% 114 1 104 3
282006 0:33) 149 131 147 50| 45 32(8W | 027 07| 5W 149 158 137 1004 0 0 002 0 213 40/ 114 1 104 3
2/8/2006| 040 152 133 151 50| 49 J2I8W | 027 8 5W 152 141 14 004 o 0 2011 0 213 40 114 1 100 3
282006 045 154 134| 154 32| 36 0 5W 0 1 8|8W 154 144 144 004 o 0 0m 0 213 40 114 1 104 3
282006 0:530| 154 136 154 34| 6.1 1.6(8 0.13 HE 154 144 144 004 o 0 0m 0 213 40 114 1 100 5
/82006 0:53( 157 137 156 53] 6.1 J2(8W | 027 07| 5W 15.7| 14 146 004 0 0 0.008 0 213 40 114 1 104 3
282006 1:00( 158 139 157 53] 6.2 32|8 027 9.7|S3E 15.8| 148 14.7| 1005.6 0 0 0.008 0 212 40| 114 1 100 3
2/R2006) 105 162 163 159 52| 63 4 8|55W| 04| 1298 162 152| 149 10056 0 0 0.008 0 213 40| 114 1 104 3
2/8/2006| 1:10( 163 164 163 54 7 328 027 1298 163 154| 154 10056 0 0 0.007 0 213 40| 113 1 291 3
282006 1:13| 165 166 164 354 72 185 04 1298 16.3| 156| 153| 1005.7 0 0 0.006 0 213 40| 114 1 100 3
282006 120| 166| 166 166 54| 73 185 04 1138 166 157 155| 1003.7 0 0 0.006 0 213 41] 114 1 100 5
282006 125 167 167 166) 53] 76 32|18 027 07|58 16.7| 158 158 1003.7 0 0 0.006 0 213 40| 114 1 100 5
/82006 1:30) 166 167 162 57 8 32(8W | 027 07| 5W 66| 158 158| 10041 0 0 0.006 0 213 41 114 1 104 3
2/8/2006| 1:33| 161 162 16) 61| 8.3 32|58 027 12.9|53E 16.1) 134 134 10041 0 0 0.008 0 212 41| 114 1 100 3
2/8/2006| 140/ 161 162 161 61| 8.6 18|58 0.4 1298 16.1| 153 132| 10041 o 0 0.008 0 213 41 114 1 100 3
/82006 145 162 163 162 60 84 328 027 07 |55W 162| 156| 153 004 o 0 0.007 0 212 41 114 1 104 3
/82006 1:50| 164 163 163 60 8.6 18|58 04 1138 164 157 15 004 o 0 0.007 0 213 41| 114 1 100 5
/82006 1:55( 166 167 165 60] 88 18|58 04| 113|S8E 166 159 157 1004 0 0 0.006 0 212 41| 114 1 100 3
2/B2006) 2:00( 167 167 167 61| 9.1 18|58 04 1298 16.7| 161 158 1004 0 0 0.006 0 213 41 114 1 100 3




Preparing the WDM File

m Data Preparation for WDM file

5 minutes Temperature, maximum and minimum
temperatures, dew temperature, wind speed and
precipitation

Hourly Temp, Max & Min Daily Max &
Temps, Dew Temp, WS and Min Temps
Pecip.

Time Temp Tmax Tmifl Tdew WindSpeed | Precipitation | Time HiTemp |[HiTdew [Hf'WS HiPrec |DlyTmax |DlyTmin

2/8/2006 0:03 144 144 144 23 0 0
2/8/2006 0:10 142 144 13.8 54 43 0
2/8/2006 0:13 133 13.8 15.1 e 6.4 0
2/8/2006 0:20 132 134 129 27 43 0
2/8/2006 0:25 14 144 134 25 43 0
2/8/2006 0:30 146 147 144 4 1.6 0
2/8/2006 0:33 149 13.1 14.7 43 32 0
2/8/2006 (040 152 133 15.1 i3 3.2 0
2/8/2006 0:43 154 54 154 5.6 0 0
2/8/2006 0:30 154 5.6 154 6.1 1.6 0
2/8/2006 0:33 5.7 5.7 15.6 6.1 32 0
2/8/2006 1:00 15.8 15.9 15.7 5.2 32 0| 2820061000 146757 1383333] 3.066667] 0
2/8/2006 1:03 162 163 159 6.3 43 0
2/8/2006 1:10 163 16.4 16.3 7 32 0
2/8/2006 113 16.3 16.6 164 12 43 0
2/8/2006 1:20 16.6 16.6 16.6 73 43 0

2/8/2006 23:30 102 10.4 102 6 16.1 0

2/8/2006 23:35 10.4 10.6 104 5.8 16.1 0
NS M- no n n & = 4 & i Aganng nnnfoonorrrF saniceF onzzz F n-eF -~ F o
2702006 (0:00 10. 10.8 10.6 54 16.1 O 2592006 0:00] DO008333 6201667 1003333 (.76 172 91
2/9/2006 0:03 10.9 11.1 10.8 3.7 16.1 0
2/9/2006 0:10 112 112 11. 39 129 0
2/9/2006 0:13 113 11.7 112 6 16.1 0
2/9/2006 0:20 11.7 118 11.7 6 143 0
2 BINNA 175 110 171 119 5 q 145 n



Preparing the WDM File
m \WDM file:

Scenarios Locations Constituents
0 of 2 All Mone 0of1 All Mone 0of 8 All Hone
= PREC: measured “Hourly” couuTED A 3
precipitation b

PREC

= ATEM: measured “Hourly” X v
tem pe ratu re Time Senes - 8 of 8 available time series in list [0 not on WDM file): 0 selected.

(1] 73 A |_|v<| i|"|"| J J E All e

| W I N D : m easu red H Ou rly WI nd Type F|Ie DSN Scenano | Location |Constituent |Start | SiDay |End |EJDa5J i‘
WhM  WadTeen 11 OBSERVED MaABARD PREC 2006/2/8  B3IFF4 2006/2415  B3ITHI.4B83333333
S pee d Wb WadTeen 13 OBSERVED MasBARD  ATEM 2006/2/8  B3ATF4 Z006/2A15  B3TH.4B83333333
Wb WadTeen 14 OBSERVED MasBARD  WIND 2006/2/8  B3ATF4 Z006/2A15  B3TH.4B833II333

B D EWP : m easu red ({1 H O u rIyH d eW EDIZ WadiTeen 17 OESERVED MaaBARD DEWF 2006248 BAFF4 200685215 B37E1.4583333333 j
te m pe ratu re Dates TDl:Jls

Mo Dates are available until Timezeries are Selected

POAVAVIEE S

a il 5
=

U

F
|
|
E
|
|
a
.

BTER WINLDY, DEWT

2 g 14 11 12 13 14 15
FEERUARY

OBSERVED zt MAABARD




Preparing the WDM File

] WD|\/| file;

TMAX: measured “Daily”
maximum temperature.

TMIN: measured “Daily”
minimum temperature.

DEVT: computed “Daily”

potential evapotranspiration.

PEVT: computed “Hourly”
potential evapotranspiration.

"~ WDMUtl: WadiTeen

File Tools Scenarios Locations Constituents Time Series

Help
Scenarios Locations Constituents

0 of 2 All Hone Dof1 All None 0of 8 All Hone

COMPUTED MA'ABARO ATEM

M
OBSERYED DE¥T

DEWP

PEVT

PREC

THAX ¥
Time Seriez - 8 of 8 available time zenes in list [0 not on WDM file]): 0 zelected.
+|—"§| :|1~|+|ﬂ ﬂ@ All | None
Tupe |Fi|e |DSN |Scenariu:u |Lu:u:atiun |D:unstiluent |Start |SJDay |Er'u:| |EJDa_I,I | -
WM ‘WadiTeen 13 0BSERWED MAMBARD ThAX 2008/2/8 B3FF4 2008/2M14 BIVET
WOk ‘WadiTeen 20 0BSERWED MAWBBARD THIM 2006/2/8 BATF4 Z20068/2414  BATET
WM ‘WadiTeen 25 COMPUTED MAKABARD DEWT 20068/2/8 B3IFFA 20068/2414 BITET
WhM WadTeen 16 COMPUTED MAMBARD PEWT 2006/2/8 B3AFF4 20068/2414  BIVET ﬂ
Dates Tools

T R R PSR BB R |

=]
!

ENT, PENT

11 12 13 14
FEERUARY

COMEUTED 2t MAABARD




Preparing the WDM File

Estimating “Daily” potential
evapotranspiration using
“Hamon Method” by using:

= TMAX: measured “Daily”
maximum temperature.

m TMIN: measured “Daily”
minimum temperature.

= Latitude of the metrological
station (32:22:7.15)

r

WDMULl Compute

Operation
f* Compute (" Dizaggregate
Compute Functions
" Solar Radiation
" Jenszen PET
i* Hamon PET

" Penman Pan Evaporation
" Wind Travel
" Percent Cloud Cover

Compute Daily PET [in] uzing monthly coefficients, latitude [d.m_z] and time
series for min and max air temperature [F or C].

Timesenes
Constituent Location Scenano DSH

Dutput: DEYT MA'ABARD |COMPUTED | 25
Input(z]:
Min Air Temp: THMIN | |MA'ABARD ~| |[OBSERVED v| (20 ~|
Max Air Temp:  |TMAX ~ +| |MA'ABARD ~| |OBSERVED | [19 ~|
Additional Inputs ~ Fahrenheit

Latitude (d.m.s) | 32 | 22 15 Temperature Units: ;EE'I"!EP"; it

(v Lelzius;

Monthly Coefficients:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Moy Dec

|0.005 |0.005 | 0.005 | 0.005 |0.00% |0.00% 0,005 |0.005 | 0.005 | 0.005 | 0.005 |0.005

Dates

Reset | Start End
Current [2008] 2] 8] 0] 0] 0 1o [2008] 214 0f [ 0
Common [[2006] 2| & 0f 0] 0 o |2008] 2[14] 0] 0] 0

| Perform Operation | Cloze |




Preparing the WDM File

Disaggregate the estimated the
“Daily” Potential
Evapotranspiration using:

s DEVT: computed “Daily”
Potential Evapotranspiration

= Latitude of the metrological
station (32:22:7.15)

1040

WDMULtil Compute

Operation
" Compute i Dizaggregate
Dizaggregate Functions
" Solar Radiation
" Temperature
" Dewpoint Temperature

i+ Ewapotranspuation
" Wind Travel
" Precipitation

Dizaggregate Daily PET [in or cm] to Hourly [agsumes a distribution bazed on
latitude [d.m_s] and time of pear].

Timesenes

Constituent Location Scenario DSM
Output: PEVT MA'ABARD |COMPUTED | 16
Input{z):
Potential ET: DEVT ~| |MA'ABARD ~| [COMPUTEL ~| |25 ~|

Additional Inputs

Latitude [d.m.s) | 32 [ 22 15

Dates
Rezet | Start End

Current [2006] 2| 8] 0f 0] 0 to [2006] 2]14] 0f 0] 0
Common 2006] 2| 8 0 0] 0 o [2008] 2[14[ 0] 0f 0

Perform Operation Close |




