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Supansa Bumroongpong 2007: Regional Relationships between NAM Model
Parameters and Physical Characteristics of Sub-Catchments in the Upper Ping River
Basin. Master of Engineering (Water Resources Engineering), Major Field:

Water Resources Engineering, Department of Water Resources Engineering.

Thesis Advisor: Associate Professor Nutchanat Sriwongsitanon, Ph.D. 128 pages.

This study aims to investigate the regional relationships between the NAM Model
parameters and their physical characteristics of the eight gauging stations in the Upper Ping
River Basin. These relationships can then be used to estimate flow hydrographs of the
ungauged basins. For a total 15 parameters of the NAM Model, the following parameters, ie
CKIF, TIF, CAREA, Sy, GWLBF;, GWL_. and GWLFL,, can be indicated as constant values
because they are not significant in flow estimation. For the rest 8 parameters - U_ ., L _ .,
CQOF, CKBF, TG, TOF, CK,, and CK, — which are different from one station to another, they
need to be approximated using the regional relationships. The physical characteristics of sub-
catchments used in this study include: 1) the catchment area (A), 2) the main channel length (L),
3) the main channel length from the centroid (Lc), and 4) the main channel slope (S). Results of
the study show that these physical characteristics can be related to the first 6 model parameters
of sub-catchments with an acceptable average correlation coefficient of around 0.94. For the
parameters CK |, and CK, which are equal and not corre]ated to the catchment charaqteristics,
the average value within the 8 stations (33 hours) is therefore suggested. Model parameters
evaluated using the regional relationships have shown appropriated results in flow estimation at

the studied gauging stations.
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1. 1UUI1a09 NAM (Nedbor-Afstominga Model)
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LUVI1a0I NAM Qﬂﬁlﬁmiﬁuiﬂﬂ Nielsen (48 Hansen (1973) 910 Institute of
Hydrodynamics and Hydraulics Engineering, Technical University of Denmark 11131804
Y Y
NAM  ansosihnlFlunssiaesnszurumaridu-im deul1dinmssauewuuiiana
9 Y J J . . . .
NAM 19111520 13 lugseniids MIKE 11 Tae Danish Hydrodynamic and Hydraulic Institute
4 ) o a oy 1 4 I
(DHI) 11 1Flunssranalsuranimivesms lad1ud1a (ateral inflow) tive 1413u
Y
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4 o
Module; HD) TussoWnids MIKE 11 (UBU13D, 2545)
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3) UNHYU (temperature) dvisulunsainivuzduesnlsenouvesdTumiiim «m"lmmm
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1.1 NQuHVeUIIA0

= ° 1 1 Ao Y Y
51082108AUUVT1009 NAM  TudIua1g 9 Vlﬁ']ﬂfgﬂﬁzﬂ'ﬂllﬂjﬂ 1) Taseasne
o o o a J o {
VYDULUUIIEDY 2) NITATUIUUDILUUIADY 3) WITIUNDTUDIUUUINDY 4) %@Haﬁi%iu
o [ = a 4 o 70 Y
HUUI1ADY 5) ﬂ"l'i‘]Jilllfﬂﬂﬂllﬂgﬁiﬁﬂwq%uuﬂﬂﬂ"lﬁﬂﬂ uag 6) ﬂ']ﬁ‘IJiSEJﬂ@]hlGIN"IUEU'OQ

o = 1 L} =% T dy
nuUdae Tagseazidealunaazdiuiiaaae 1l
1.1.1 Tn39a5199910U31a94 (module structure)

o ] S o a 3} 1 J |
HUV100I NAM ﬁﬂ'liLL“lJ\?ﬂ'liLﬂ'Uﬂﬂ"lJEN‘]JiiJ'lmu'l(luﬁ'Juﬁ'N 9 E]’E]ﬂl,ﬂu 4
1 o A £ Y
qIU ﬂ\‘ll!ﬁ'ﬂ\‘liuﬂ'l‘W'ﬂ 7 GIN‘]J?%T‘IE]“U@’)EJ

v v

P
S o a 1 @ a
1) MINUANVOINUE (snow storage) IUBYAUBATINTAZAWAIVOINNE Q_

1 v Y Y
ooz IS uani v dunsiPusnvesinay drududnvesiuzi luldlumsanulu

Uszme'lne

< [ A A A a oy A 9 1 = <3 Y]
2) MINUNNUUNIAU (surface storage) ﬂ’f)‘]J'iﬂJ"lﬂlUTVlﬂN@Q‘UHWGH tazinunn

1 [ dy a ~ A Aa g‘ A A I Y 1 3 o Aa a
@Qiutlﬂ\iﬂuwuﬂu Iﬂfﬂ’l U ﬂﬂﬂﬁﬂJ’lﬂ!u’]M’]ﬂﬂq@‘ﬂﬂglﬂ‘]_lulﬂﬂhe!ﬁjuel]@ﬂﬂ’]ﬁlﬂ‘llﬂﬂlluﬂ')ﬂu

Y] <3 09/’ a [ 1 a g

3) MINANVUDIFUAUTIUAN (lower zone storage) ﬁaﬂimmmm%umm
a’/‘ A A 12 Aa a ~ A a oy A A <3 Y 1 < o
suaueganasldonnmau Taeh L Asdsuaniwnniiganazinylaludiuvesmsinuin

2

VOIFUAUFIUAN
< [ z g} ya A a g} A= ]
4) M3NUANVoIrHIldau (groundwater storage) Ao1suaiNFUNILUNS

v
I [ Aa v A [ 1
IUNHUTIUFUAUTIUAN (lower zone storage)
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—

BASEFLOW

L]

GROUNDWATER

M 7 Taseasevoauuuiass NAM

17: Danish Hydraulic Institute (1992)
1.1.2 MSAMUIUVDALUUINADY
< ] a a
1) MINUNNUUNIAU (surface storage)

' 4 H Y
MIDIUUVUIRTNINNGNNINGIVUAIAY Fudarunanau 1iely

= ] @ A v A a :JI a a ] a =} [
i]%iJﬂﬁlﬂﬂﬂﬂiﬂEIW“D’L!’ﬁ%"U\W]WMT]QNGlu‘]JiL’JfL!“I)”HW’JﬂuIﬂﬂﬁ]%ﬂgiugﬂﬂl@ﬁﬂﬁhWﬂ!mUﬂﬂUu

£
A A

' 3w "W . a :I
WUHHT (surface storage) Tﬂ&lmmimmﬂqqqmmﬂu U,.. FalFunanirlu Surface Storage (U)
1 1 d‘ 9 oy A . a
1wanalngAoiiliod Taomsszive ms livesie tagms Ivalunuasi (interflow) U1
oy 09/’ dy Q‘ dg’ d‘ a 1 4‘ a 3‘ d? = (% g‘ 1 a
W luduilagmuvwiiosnnilsunadu uawelsunathaudszau U, Wa@nu () @
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Inasonulugiues Overland Flow uaziiuiediulviaduasg Lower Zone Storage Hag

v Y v
Groundwater Storage TudIuu89 Root Zone ABAIUNAININWUAINIEAI Lower Zone Storage

wlismafusngagamiiu L,

Y
o 1 a

dio U>U_ hduiu (P) 12 lvasen tiie QOF Hiudiunilaves P,

A | | o 1 @ Y Y 1 dy
Mlsammilu Overland Flow Taaitludadiuiy P, uazuilsiuIagasaniuainaugnnudy

o

FUNNT 1WA (L/L_ ) Y99 Lower Zone Storage AENN1S

max

L/ Ly —TOF
OF =CQOF* — M —_* p NS
Q Q 1 _TOF n amsy L/L > TOF (1)

=0 dmiv LL__<TOF

1o CQOF Overland Flow Runoff Coefficient

TOF

amnanminsuualsaniwily Overland Flow: (0 < TOF < 1)

a oy 1 - I I [ 1 @ a < [ ng
Jsuraiharunnaredlu Interflow dzludaaiunulsuiannunnau

k4 k4
vu (U) mlsiuTagasetuanuganusuduing (UL, ) Tudu Lower Zone Storagefaeunis

max

Lo L/L, -TIF I
IE = (CKIE )" # =/ tmax — ™" sy sy L/L > TIF
QIF = (CKIF )" * == )
=0 a5y L/L, < TIF
11D CKIF = Time Constant for Interflow
v v Y '
TIF = M msu Root Zone Miusualsanimili nterflow: (0 < TIF < 1)

1< @ 3 a 1 1
2) MINUAN IUFUAUEINE1 (lower zone storage)

4 a 1 a 1 A 1 1<
edsuaruarunu () Tudiuilunaeilu Overland Flow v 1via
= 1 Qa: a d' [ Y d! :’ 1 dy 1 usj Jya d'
FUOIFYU Lower Zone Storage TulSunaminu P — QOF mmmuuﬁlmﬂﬂmqwimuw
ann1 v Groundwater Storage TuiSuauniny G ﬂzmﬁadauﬁé’qagﬂu Lower Zone Storage

91101 DL A4aung
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L/ Ly, —TG .
G =(P. -QOFp —Mmax__~ °
(P, ~QOF) 116 dmsu LL > TG 3
-0 dmiu LL, <TG
DL = (P, —QOF )-G @)

4 P de  w 42 s
e TG = maeiidm5 Root Zone 19z lviaduasg Groundwater Storage; (0< TG <1)

[
% =

a 3|
‘]JiﬂJ”lmm‘JmEJiSMﬂ"’U@QWAGH (evapotranspiration) Lﬂu%’agammﬂm&'m
l d‘ 9 o 1 9 a 09} Y 1 a
nsrwaune 1¥lumsaruia luaiuvos Surface Storage msunaii V) HoennUsuums
g’ @ [ % g o 1 [ .
Mo3zIve Wyez 1911910 Lower Zone Storage Tugasumny E, Fufudadiuny E, (potential

evapotranspiration) A4EUNT

Ea:Ep*(L/Lmax) )

< @ 09.:’ oal a
3) matnudnvesFutildau (groundwater storage)
[ g’ ya ) a 2’ d' Q' 9 A
3$ﬂﬂuﬂ§lﬂu%$ﬂWU’Jﬂ!fMﬂﬂﬁﬂﬂﬂ‘!UWWLWMHﬂiﬂ A0 G Lag Capillary
flux (CAFLUX) M3iguoon (GWPUMP), Net Groundwater Abstraction 118% Baseflow (BF) lag
o 1< . . .
Baseflow %mmmgﬂumi"lwaaaﬂmﬂ Linear reservoir @91}’381 Time Constant for Baseflow

(CKBF) a4aun15

BF = (GWLBF, - GWL) Sy (CKBF)" 1o GWL < GWLBF, (6)
A
=0 1i/o GWL > GWLBF,
e  GWL = A3anv0d Groundwater Table 91ATLAUHIAY

GWLBF, = A1MMaNU93 Groundwater Table NunAganiilving Baseflow

Sy = Specific Yield 493 Groundwater Reservoir

TAga 115005 U18ANUUUIBNNIENINUBIAITIMUA GWLBF,  laaaueaasly

P
NN 8
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s S e
GWLEF, S o
o GWLEBF
+ B, 0
TF R A M T JATSTORTD
(M) (v)
AuANV04 Groundwater table 110 1 GWLBF, uilsulasunuggnanacail

=

nganihlding Baseflow Taoiisls
AUBYTENINAILAUAIAUMAs

o o o o e
srahdgaludnivezazi)snlasy

-
MMungNIanaoall

MNA 8 ANUHUIN YN TNVOIAN GWLBF,

1W7: MIKE 11 Reference Manual (1992)

9
Capillary Flux 99911910 Groundwater Table 1184 Lower Zone Storage weimuald

9

=< [ = oy ya v Aa A d" v o QaJJ
vunuaNuanvesti ldauanszaurlIAu (GWL) HAZANUIANNTUTNNND (L/Lmax) Tugu

Lower Zone Storage AU

1/2 -a
CAFLUXZ[I— L j *( GWL )

L. GWLFL,
(7)
a=1.5+0.45GWLFL,
GWLFL, = fn21WaNU04 Groundwater Table ¥03AUA911H Capillary Flux

(CAFLUX) Uaumny 1 daawuas 1uenImi Lower Zone Storage

URIAN (L = 0)
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[ Y
4) M3AaBUAIVEIIN (Flow Routing)

] 9
msmﬁeué’fwmﬂiuwmﬁflumummﬂﬁmmmi"lﬂaﬁgmwm@u

9 Y 1]
uaz1i1AAuY (interflow) ag Usuanii lvauurady (overland flow) vzgninlindeuds

[ J <3 31 Aa Qﬂll 1 { o
(routing) Gluaﬂymzmammﬂuuumgﬁu 2 A9 é’hammﬁmamm CK, t1ag CK, adgqun1g

5uans lvauur8u (overland flow)

-At/CKI —AZ/CKI

OF1, = OFI,, Xe +QOF(1-¢ ™) (8)

_A[ /CK2 -At /CK2

OF = OF , Xe +OF1(1-¢"") 9)

t t-1

9
ﬂsummi"lwaszmnwmuuazﬁﬂﬁﬂu (interflow)
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1. dguunsiaes MIKE 11 szsinguinanaadaaluniwnuand a1 simiuden

Mean Areal Rainfall, H. NAM Calculation ta% J. Result/Output Attdad lunmuuIni 12

i MIKE 11 DHI Software o =1
File  iew Font Help
Uersion 3.20 (B) MIKE 11 Opening Menu River
HModules
h _River Modelling MIKE 12 ... ..cucucanns Installed:
HAK TS S S apayeyays FH11 H12
Flood Forecast B i B HD [ ]
Unit Hydrograph Wl e ieeeeeaaaas b DAMBR
HYCEMOS W e iiiiaaaaas K STRUC
HBU i HMIKE 11 System menus bW QUASI
HAN
birectory :IERTTENTaN] s up
1] [ ]
Copyright Registered user : COHE
5T
DANISH HYDRAULIC INST. [EEdFTodiLbT-Id-5 4] GRAD
Agern alle 5 Dr. Hutchanart Sriwongsitanon W I
DK=2970 Horsholm Head of Water Res. Eng. Dept EU
Denmark 50 Phaholyothin Rd WET
Bangkok 10900 HH
EUEXT
Phone: +45 45 76 95 55 Licence no: F11-DEHO cot
Fax - +45 45 76 25 67 HP
<Esc> Exit MIKE 11 <D> Change Directory <F1> Copyright Info

MNEUINA V1 LUVT1999 MIKE 11

DHI Software |
File iew Font Help
HIKE 11 HAM HMAIN HEHNU
Filename
A. HNAM Setup 5 Pu42
B. Time Series : Py2
C. Hean Areal Rainfall H P42
H. HAW Calculation
J. Result / Output 3
Enter choice: (A—C,H,J)
Current directory ..........: [ESCIAVETIBRN
Data area ..... ... ... 5 13049241}
Free disk space ............: pPARIEREP Kb
<Esc> Return to Opening Henu <F1> Help Henu

MUHHING V2 IWYHANVDWVUTIA0I NAM

NAM onguynan Falimynan 5 519m31/52n0DA28 A. NAM Setup, B. Time Series, C.
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2. 189N A.NAM Setup nmuynanlunimmuini 12 ilefmuamsiiinesuas

[RouluSudu ¥3921/510gn111619 NAM Parameters and Initial Conditions fataaalunin

] 9
HUINT 43 9IN1TAeN 5. Edit 1918519115 A.5 NAM Setup Menu 9215 nguiiianslunin

HUINT 4 1@A0N 1. NAM Parameters 141§518M15 A.5.1.1 NAM Parameters Wof11ua

a Jd o x a J o {
WWinﬁ@ﬂi@1$ﬂ%ﬂﬂuﬂﬂﬂ1ﬁﬂﬂ%QWWiﬁuﬁﬂi%ﬂﬁuUU%WQGQuﬁﬂﬂiuﬂWWNulﬂﬁﬂﬁ

1‘1 DHI Software
Eile

Miew Font Help

=]

HAM PARAMETERS AND INITIAL CONDITIOHS

Enter filename : P42 _NSF|

LOAD System File —> Edit File
SAVE Edit File —> System File
DELETE Edit File /  System File
EDIT

DIRECTORY

COHUERSION OF NSF FILES

Enter no.(1-3,5,7,8) = [

<Esc> return to HAM HMain HMenu

Edit File is empt

<F1> Help Henu

MWHUINT U3 141y A NAM Parameters and Initial Conditions

=

‘J DHI Software
Eile

Miew Font Help
A.5 HAM SETUP HMENU
1. HAM PARAMETERS
2. INITIAL CONDITIONS FOR HAH
3. IRRIGATED AREAS
ENTER HD : I
<Esc> return to HMain Menu <F1> : Help Henu

NI

MUHUINN ¥4 111 A.5 NAM Setup Menu
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File iew Font Help
a.5.1.1 NAM PARAMETERS Subcatchment
fArea of subcatchment L 215.0 km2
Maximum water content in surface storage mnmn
Maximum water content in root zone storage mnmn
Overland flow runoff coefficient (0—1) 0.50]
Time constant for interflow hours
Root zone threshold value for overland flow (relative) 0.10
Root zone threshold value for interflow {(relative) m
Degree day coefficient (mm/centigrade/day) [ 0.9
Time constants for routing inter— and overland flouw hours

LAY hours
<Esc> : Continue to next NAM parameters menu. <F1> : Help Henu
a
MANUINN VS 1Y A.5.1.1 NAM Parameters

DHI Software =1=1x]

File  Miew Font Help
A.5.1.2 NAM PARAMETERS Subcatchment :
GROUND WATER :
Ratio of groundwater catchment area to topographical catchm. : {.00
Root zone threshold value for groundwater recharge (relative) : [
Specific yield of groundwater reservoir :
Time constant for routing baseflow : HET hours
Hinimum groundwater depth : D netre
Maximum groundwater depth causing baseflow 5 !m metre
Seasonal variation of this depth ? (Y/H) H
Groundwater depth for unit capillary flux : L netre
Change ground water abstraction data ? (Y/N) :

<Esc>: Return <F1>: Help Henu

MNHUINN U5 (GI'E]) 1Y A.5.1.1 NAM Parameters
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3 flefmuaniniiimevewuusiasauds dessimuanuiouluiuduves
uuusraesTaeiden 2. Initial Conditions for NAM 1113114 A.5 NAM Setup Menu Tunmsuandi
¥4 1$1¢318M35 A.5.2.1 Tnitial Conditions vzl51nguiiiealummmuani v nfurims
Save ﬁi’fauvawwi1ﬁgﬁa§l,ga$§au"lm§m’fu Taeden 2. Save “lmmqg A. NAM Parameters and

Initial Conditions AN WHLINT U3 Fenwanavewiludoyado NSF

ZIDHI Software — =]
File iew Font Help

A.5.2.1 INITIAL GCONDITIOHNS

Catchment  :

Water content in surface storage L 0,00 mm

Water content in root zone : EEEI o

Overland flow : IEEE nn/hour

Interflow : IEEE nn/hour

Groundwater depth (metre below surface) 5 metre
<Esc>: Return <F1>: Help Henu

MWHHINN Y6 (WY A.5.2.1 Initial Conditions

4. /@00 B. Time Series 1Ny anlunmmuand v2 titefmuadeyadushiiily
oUNTINM F9921/51MTA18 Model Boundaries dauaaslunmrnani v7 simfuden 6.
Time Series Data Base 9215 1ngutenalunmuuand 48 ududen 5. Edit (Data Base Events)
1¥19318713 B.6.5 Data Base — General View titoviuddoyaoynsuna Faazlsngmifing

TumneuIni ¥
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=&l

File iew Font Help
B HODEL BOUNDARTIES
Enter file name : [ .BSF
1. LOAD System File —> Edit File
2. SAVE Edit File —>» System File
3. DELETE Edit File # System File
5. EDIT Edit File
6. TIME SERIES DATA BASE Model numbers
7. DIRECTORY 1: NAM/UHH/HBU
8. CONUERSION OF BSF FILES 2: HD

Enter no (1-3,5-8) : I

3: AD/WQ
4: ST
5: HYCEHOS

<Esc> return to MIKE 11 Hain Menu

Edit File is empt

<F1> Help Henu

MWHUIDA U7 1Y B Model Boundaries

i MIKE 11 DHI Software

NI

File iew Font Help
B.6 TIHWHE SERIES DATA BAaSE
Data Base Name:

NOTE: HModifications to the Data Base may be made by selecting
the EDIT option {5.). However, these changes will be
made permanent ONLY if the SAUE command {2.) is sub-—
sequently given.

1. CREATE Hew Data Base
2. SAVE Edit File —>» Data Base
3. DELETE Edit File / Data Base
4. PRESENT Data Base Events
5. EDIT Data Base Events
7. DIRECTORY
8. COHUERSIOHN OF FILES
Enter Ho: I

<Esc> return to Henu B

Edit File is empt

<F1> Help Henu

MWHUINN U8 111 B.6 Time Series Data Base
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iMIKE 11 DHI Software I =0 e
File iew Font Help
B.6.5 DATA BASE - GENERAL UIEW
IDENTIFICATION DATE OF BEGINNING TYPE
1 17052 1979 4 1 0 0 Rainfall
2| 17080 1979 1§ of © Rainfall
3 EVAP 1979 18 og © Evaporation
P42 1979 1§ off o Discharge
5| RAIN 1979 18 Off 0 Rainfall
<Enter>: Edit actual event {— : Page up
<I> : Insert new event —>» : Page down
<D> : Delete act. event
<T> : Text file reading of new event.
<Esc> return to Henu B.& <'0> WITHOUT deleting <F1> Help.

MNHUINN V9 1Y B.6.5 Data Base — General View

5. 91NWY B.6.5 Data Base — General View 1UaM#uIni 49 msvuddoyaainisn
o P4 am A < 19 = 1 . .
1A 2 35f0 <I> : Insert New Event Lﬂumﬂﬁmayam:m Uag <T> : Text File Reading of
I o 9y 9 A . o [ 9 Ao
New Event tJumsiiuddoyaiilu Text File imzdmiveynsunawesdoyaniisiuiu
A4 A 2 = . . i
1N iWeiden <> vzsinguiaalun MmN 910 Time Series Type 1Huilszinnveq
doyaaud Taglunuuiiaes NAM doyadudnlsznoudie Usumnis Ina (Discharge)
Usumdy (Rainfall) 1oz1/51101013521Me (Evaporation) Fuiiniaenilszinnvesdoyadiudi

1d2921/51n91 1A 19 lUAIMHUING W11 Reading Time Series from a Text File



File

Miew Font Help

$iMIKE 11 DHI Software I =0 e
File iew Font Help
B.6.5.1 TIMWNE SERTIES TYPES
-1 water levels  (HD medely |
2 Discharges {HD model}
3 Wind Fields {HD model}
4 Rainfall {HAM model})
5 Ewvaporation {NAK model)
6 Temperature {HAM, EU and MIKE12 model}
7 Concentration/Temperature {AD model)
8 Resistance factor {HD model})
2 Sediment transport {ST model)
10 Bottom levels {ST model})
11 Fraction values {ST model)
12 Gate levels {Structure operation model)
13 Uelocities {HD model}
14 Density {HIKE 12 model)
15  Breach Description {Dam break model)
16 Sun Radiation {EU and MIKE 12 model)
17 Relative Humidity {MIKE 12 model)
18 Salinity {HIKE 12 model)
<Esc’> return to HMenu B.6.5 Select type : <{Enter> <F1> Help Henu
a
MANUINN V10 1Y B.6.5.1 Time Series Type
i MIKE 11 DHI Software o (=1

B.6.5.T READING TIME SER

IES FROM A TEXT FILE

File name of text file

Identification of event

Start date of event
Multiplication factor

Constant to be added to data

1:
Enter format of text file (1,2,3,4):F 2: Without time column
3:

Number of hours between each value -

: T TF - TXT
17022

YYYY [H DD HH MM
:ENEE EE
o 1.000]
1 0.000

With time column

: Year,Month,Day,Hour ,Hin
4: HOUSE text file

<Esc> Return to HMenu B.6.5

<F1> Help Henu

MNEUIN V11 1YY B.6.5.T Reading Time Series from a Text File

103

6. 1NN B.6.5.T Reading Time Series from a Text File Lﬁaﬂgﬂxguumaqﬁagaauﬂiu

A A . 4 Y =~ = Y
3a1 Tﬂmaaﬂgﬂuunm 3: Year, Month, Day, Hour, Min §39&A83UNITATINUVDYADUNTNLIAN

2 H H
Tugduuuii Bneuudrlugal Text File Tasdoyaoynsunariilu Text File tazililuuud 3

Tauaaadiesa 13 lumwwuni w12
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I 07122 - Notepad =1

File Edit Format View Help
1373 04 01 00 Q0

=
o
~1
w
=3
et
=3
=4
=3
=3
=3
=3
w

= =
wr wr
-l -l
s I
[=1 (=1
wn Ey
[=] =
rJ o
=] =]
[=] [=]
=] =]
[=] [=]
I
P
Nl N el el elolal el elolalelele)lelelelelelel el el elelelelolelel ol o))

[y
o
~1
w
=3
et
=}
e
=3
=3
=3
=3
ra
=

d' Y A i< .
MWHWINN V12 JUuDVVeITOYaOYNTNIAINNF UMDY Text File

A ) Yy 9 oaj a a A ]
7. iwerlwindeyasyniunamedsinums tva dsuadu uazlFinamsszmond)
Wimsidenwy 5. Edit Tumy B Model Boundaries U IWHUANG U7 1919518013 B.5
Extraction from the Data Base Gdlmzﬂiwﬂgwﬁlwhﬂumwwumﬁ V13 Lﬁ@ﬁmumammmm
9 A A Aq Y ° Vo Ay a 9 3
PoyalTmarunazlinunmsssmenldlumsmiuna sansdidoyalsunaduszdouiu
9 v v 1 Y ]
U umuiuf (Areal Rainfall) 91 1d01nnssuia $333mssuialsunadumuiuneg
Y
lauaaslugwuda’ly) vamiuiinms save vouwavesdoyaoynsunal Tagidon 2. Save Tu

13114 B. Model Boundaries A M®UINT 97 Fauuanavoududoyane .BSF
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$iMIKE 11 DHI Software I =0 e

File iew Font Help

E B.5 EXTRACTION FROM THE DATA BASE

EXTRACTION HO.: Boundary type.. @] : 1: RAINFALL
CATCHMENT HNAME : 2: EVAPORATION

3: TEMPERATURE

Hame of Hame of
Data base Event Start time Finish time
RAIN | e [ of of E [ off 0

Right (y/n) : I

Enter:N(E/I/D/ESC) Edit Insert Delete {esck=return|

MNHUINN V13 11y B.5 Extraction from the Data Base

o a dy A o Y Y 1 . £
8. mydnnmlsnarumuiuim 1aTasnmsdgiuy C. Mean Area Rainfall #99%
Usinguihanlunmuuani v14 i@en 5. Edit vzdsnguihaielunimeuini v15 ioidon

o Y a Ao & = A A9 = =
mimmmmﬂﬂizmmawauﬂaﬂimmdum Gﬁﬂﬂiml!iﬂﬂ@iﬂl@y‘ﬁFJ‘L!LWEN‘IJ?%L?]W@EI’JT@EI
9
U

v 1 v v
WulSuadusieiunsedSuarused e drunstin 2 Tdeuaduiaesllszinnieny

U

sadus1eIuLazs1er 1ua

ZADHI Software o =1 |
File iew Font Help

C MEAN AREAL RAINFALL

Enter filename : P42 _MSF

1. LOAD System File —>» Edit File
2. SAVE Edit File —>» System File
3. DELETE Edit File # System File
5. EDIT

6. CALCULATE

7. DIRECTORY

Enter no. {1-3,5-7) : []

<{Esc> return to HMain Henu <F1> Help Henu

Edit File is empt

MWHUINTA V14 111 C Mean Areal Rainfall
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=&

1JDHI Software
File iew Font Help

C  RAINFALL DATA AVAILABILITY. CATCHMENT :

Rainfall data may be available from :

1. Daily reporting stations only or
N-hourly reporting stations only (N = e.g. 1,3,..)

2. Both Daily and N-hourly reporting stations

SPECIFY DATA AUAILABILITY (1-2) : {A

{esc> : Return <F1> Help Henu

v v Y v
MWHUINT V15 14 C Rainfall Data Availability tieidennisdiiailSinaruauiui

A o a A 4 v Y 1 9 ~ A

9. iwaraenmMimuInTuaduaiuned g uINa R IUMWHLINT V16 WD

Y v 1 Y 1
fMruadaaIun1sToInnvesaatiaduuaazaa I uNUe NI nasean1 U AN

a £ A Y 9) 1% o =
WINTUN C]NLZJ’E)ﬂWWuﬂLLﬁ’Jilgﬂi’)uﬂﬁﬂhlﬂﬂTH'JmIﬂleﬁﬂﬂ 6. Calculate °lumuqi C AMUNNHUIN

] 9

= o o a dy AAy Y o =
N U14 NNUUNINIG Save ﬂﬁlﬂmPJU@]T?JWHTIVlulﬂiﬂﬂﬂ"ﬁﬂ”lu'Jm Taaaon 2. Save 11!L3JH C.

Mean Areal Rainfall A WHUINT ¥14 Fauwanaveailudoyado MSF

F ===

‘JDHI Software
File iew Font Help

C WEIGHTS FOR MEAN AREAL RATNFALL .JEREHILISY S
E | |
Data
base P42 ] ]
Ip 17052 T | N | N | sun

i '

Results in database : P42 1D :

<F1> Help menu

{esc> : Return

Y

] Y 9
MAUNUINA V16 MIMnuadaaIumIaIniminvesaniiiatiruaeaniiiaiiim
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v ] Y
10. 180N H. NAM Calculation 9nuyanlunimmuani 12 imeswimiuanimm
=& Y . [ A A 9
“])'Qﬂgﬂﬁ'lﬂgﬁu']ﬁ'l\‘] NAM Calculations A4UEASIUNINHUINT V17 Tﬂmaamgﬁmaya
a 4 o 4 o 4 o
‘WTTHJW]'E]?Llﬁzﬂlﬂﬂlﬂlﬂﬂlﬂ\isﬁ)ﬂy‘a LlﬁgﬂWWHWAD'@GUﬂQWﬁﬂ'ﬁﬂTu'Jm Gdﬁammmﬂmuﬂ"lﬁ“lumuﬁ

Wanvow DU luMWHLINT 12 WINENAYIHANIAILIUAD NOF

ZADHI Software o =1 |
File iew Font Help

H HAM CALCULATIONS

Filenames

PARAMETERS H PL2E NG
METEOROLOGICAL DATA H 4 . BSF
RESULT FILE H PL2E NS

Initial conditions {1 : HAM file, 3 : hotstart) : il

start Time : off 1 [ off o]
Total simulation time {(days) [ 0.00 3 190
Timestep (hours) H 24 .00
No. timesteps between saving of results H 1

Result File already exists, may it be reused 7 (¥/H):

MWHUINT V17 11 H NAM Calculations

11. 1890 J. Resul/Output Y HAN TUAIMHLINT V2 1oudINan A LI
9 [ 1
9IN1WABN 5. Time Series 1NOINIUY 1.5 Result Plot/Print F9vz 15 ngniaraluniwnuan
= £ A v o A
1 ¥18 Feaunsadonmsuaaina lanagiuuuvesnsmuazeynsunal Tagiden 2. Start Plot
d‘ v W 1 d' =) =)
of Curves touaawaluglununs vl dsiredemsuaainalunmpuani 419 nieiden 3.

Start Print of Curves tiotaaana luguuvoynsunal dadaana lummauani 420
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iMIKE 11 DHI Software I =0 e

File iew Font Help

J.5 RESULT PLOT / PRINT MIKE 11

Selected Total Type

-E-X-N-")
[ e 'y

Individual selection Filename.: P42 _ HOF|
Select all time series
Delete all selections Model....: [GINGuCi[=xl

=
oo

Select time series 6. Save selections
Start plot of curves 7. M=H curves
Start print of curves

Edit plot parameters

Load selections

[ IR

Enter choice (1-7/esc) :

MWHUINA VI8 111 1.5 Result Plot/Print

W MIKE 11 DHI Software oy [=] B3

File Wiew Font Help

— Paz  paz
P42
RUNOFF, m3/zec

3
=
TRTL RTETE ARRRAITETI|

d' @ l = = a 3/ VoA 9 o
MUAHINN V19 G]’Jf’)ﬂ”lx‘lﬂﬁl,!,ﬁﬂﬂﬂaﬂﬁl‘ﬂiEJ‘]_IL‘VIEJ‘]Jﬂi"IW‘]Ji?J"ImuTVITVIllﬂﬁ]WﬂLL‘]J‘]Ji]TQE’N

a gl A 9 [V
NAM !LﬁgﬂiMWmuTﬂ1ﬂqﬂﬂ1ﬂﬂ13ﬁiﬁﬁnﬂ



= DHI Software TextBrowser
File  Font
! DATL FILE H P42 .N3F BOUMNDARY FILE: P42 .BSF {
! PARLMETER H P4z .NQF CALCULATED : 11-FEE-2004, 11:44!
! ! P42 {
'HOURS : MIN! {
! 13320 ! RUNOFF, m3/sec {
| 4= 1 1 1
! a: 0! 0.0001 l
| 4- 3 1 1
! o: o ! 0.0001 {
| 4- 3 | 1
! a: o ! 0.0001 {
| 4- g4 1 1
! o: o ! 0.0000 {
| 4- 5 1 1
! o: o ! 0.0405 {
| 4- 5 1 1
! a: 0! 0.0988 l
| 4- 7 1 1
! o: o ! 0.1369 {
| 4- g | 1
! a: o ! 0.1471 {
| 4- 9 1 1

i Y
MUHUING 120 ArvdMItaanallsnanivilugluuveynsuna
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d d o
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a 3w qﬂll

2 L, AodSunamsnuingIgaueItus 1NNy (Maximum Water Content in Root

A A o FY = v = = a 4

Zone Storage) Hanuuzii I3 lugiiosenane 100 839250 ww. wamsnlasunlasmsines

1 A I o Aa oy 1 H
WU I L, 910 200 v, 151 300 ww. i ldsmanimasas Tuvaziinisaa L, 910
3| o Y a :j VoA d? A 1 a
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I o a :j VoA 3 { I o a g’ 1
Wu 0.9 HldUsuanihmuiuty Tuvaginmsan CQOF 910 0.6 (1 0.3 i lddsunaniim

v 9 v
anad #ansznuveIMIasuas CQOF aemanalSinanim lduaasdesnnmuIni a3

Y 4 1 a a 3} 1 1

aglIdhman)deunias CQOF finanemsnaliuanimilagsay naaems

A o Y a g/ 1 A dgl ] o Y a 31 1 :;’ d”d’
iy CQOF M lvsunanimiuiiudy drunisan CQOF v lvisunanimiianas fiailiiiednn
I a S [ a a a ] Aa a =
CQOF Humnimesnuaasmduilszdnsvesmsimaliuams lvatuuaiau (QOF) &9

a ] a a 3| J o a a :I 1 v o
Ysuams lnatuumauiluesdlszneuddguesmamalsmanimilassan daiums

A o a [ A A A -4 { I~ a g} [
iy CQOF MldUSinams lvathvumaumnuiuameaunsi (5) g ldUsnanim

Y
=< 9

Tag31gIuuaIY



114

— -
USnanimin ldnnuuuiiaeaio CQOF = 0.6
250

y
waaaved1lsuanimdie CQOF = 0.9

P
Waravea1lTanimiie CQOF = 0.3

200

)
—_
Wi
3

A a
IUIN

—_
(=3
(=]

y
YT @u.a./
W
[}

(=]
|L

f

[

l AN\

\,“; f T T AR

I

i i
Il ‘*‘
!

\
50 |

-100 T T T T

190.9.-17 1.9.-17 f.a-18 .8.-18 1.a.-19 1.8.-19 1.a.-20

M 1 Y
MNEKINH A3 mansenuvesmsiasuulas CQOF asmsmalSuaniim

v 2 Y Y
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ABSTRACT : This study aims to investigate the regional relationships between the NAM Model parameters and their physical
characteristics of the eight gauging stations in the Upper Ping River Basin. These relationships can then be used to estimate flow
hydrographs of the ungauged basins. For a total 15 parameters of the NAM Model, the following parameters, ie CKIF, TIF,
CAREA, Sy, GWLBF,, GWL__ and GWLFL,, can be indicated as constant values because they are not significant in flow
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estimation. For the rest 8 parameters - U__,
max

L,... CQOF, CKBF, TG, TOF, CK,, and CK, — which are different from one station to
another, they need to be approximated using the regional relationships. The physical characteristics of sub-catchments used in this
study include: 1) the catchment area (A), 2) the main channel length (L), 3) the main channel length from the centroid (Lc), and 4)
the main channel slope (S). Results of the study show that these physical characteristics can be related to the first 6 model
parameters of sub-catchments with an acceptable average correlation coefficient of around 0.94. For the parameters CK,, and CK,

which are equal and not correlated to the catchment characteristics, the average value within the 8 stations (33 hours) is

therefore suggested. Model parameters evaluated using the regional relationships have shown appropriated results in flow

estimation at the studied gauging stations.

KEYWORDS : NAM Model Parameters, Flow Estimation, Ungauged Basin, Regional Relationship, Upper Ping River Basin.
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