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Pattraporn Mutchachum 2012: Riding Quality Model of Asphalt Airport-Pavement
by Using Microwave Remote Sensing Satellite. Master of Engineering (Civil
Engineering), Major Field: Civil Engineering, Department of Civil Engineering.

Thesis Advisor: Mr. Weerakaset Suanpaga, D.Eng. 100 pages.

Suvarnabhumi Airport has committed to improving the aviation hub of Asia and
increasing air traffic the need for airport ability to safety of service users. The problem on

the runway of the airport a cracks, Surface collapsed. Roughness surface, and glide

cracks to surface runway and taxiways of the airport. If the Aircraft used to area could too
dangerous. This present study to develop models to assess the quality of the airport runway
and service of the airport runway. The responsibility of the Airports of Thailand Public
Company Limited, has surveyed the four routes: TXL T6, TXL T11, Runway 19L, Runway

19R.

This model was study of the relationship between backscattering values from and the
international roughness index (IRI) airport by a statistical. To determine the backscattering
value of the 390 values could be identify the level of service of running on the airport
pavement .The analysis showed that the backscattering values in the HH polarization has the
highest correlation is increasing with the highest coefficients (r = 0.9088) was used to

develop the model.

Presentation could be identifying the level of service of running on the airport
pavement. The analysis showed that the backscattering values in the HH polarization have the
correlation with IRI. If the backscattering value in HH polarization is increased, the
roughness will be increased. The analysis of data predicted. The accuracy of the model to
82.50 percent, which is used in the assessment to assess the quality of the airport runway and

timely to pavement maintenance.
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MNA 5 ANUFENOLUL Alligator cracking
131: DOT/FAA/AR-04/46 Operational Life of Airport Pavement (2004)
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131: DOT/FAA/AR-04/46 Operational Life of Airport Pavement (2004)
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131: DOT/FAA/AR-04/46 Operational Life of Airport Pavement (2004)
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31 DOT/FAA/AR-04/46 Operational Life of Airport Pavement (2004)
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1) Panachromatic Remote-sensing Instrument for Stereo Mapping (PRISM)
2) Advanced Visible and Near Infrared Radiometer type 2 (AVNIR-2)

3) Phase Array type L-band Synthetic Aperture Rader (PALSAR)
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Data Relay
Star Tracker Antenna

GPS Antenna

Velocity ‘/]

Nadir

M 23 52UVVRIAINEN ALOS (JAXA, 2008)

M131399 2 paauAveIA Ny ALOS

Main Characteristics of ALOS

Launch Date September , 2005
Launch Vehicle H-IIA Rocket
Launch Site Tanegashina Space Center
Satellite Weight Approx. 4,000 Kg(at Lift-off)
Power Approx.7,000 W(End of Lift)
Designed Life 3 to 5 years

Sun Synchronous Sub-Recurrent Orbit

Orbit Recurrent Period : 46 days, SubCyele : 2 days

Altitude : Approx.692 km.(above the equator)

Inclination : Apporx.98.2 deg

! o @ o a J
Nn: duinauauuna T Tagemauaz guas dums (99ANTUNIT)




PALSAR

PALSAR 1SudFwaesnldaululasnisars 1dauddelus129aau L - band
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(5A1511a the JERS - 1 NFAUATIEN (SAR) ANvazideallsuluTnuasssual ug PALSAR a2l

40 1a1/58un 11 ScanSAR &3228 17131 1d5UA W 250 B9 350 km AUNT19UDININ SAR

g 1o o A 1 Y F) = 3’/
(muagﬂummmmmimmu) ‘mﬁmmmﬂ"lﬂm"lmmazmum 3-5 AN

Y a o 4
3197 3 wannmavoyan 1o ALOS

a a o d =
B HANANINTUN IyaTiogn
v a Ayy 9 a £ - R
Level 1.0 Lﬂumayjaﬂuw ﬂmﬂmiﬂizmawamayamamamuauu GINEJ\‘IUhJNTLl
o 9 9 9 d ' ]
ﬂﬁﬂiiJLLﬂﬂ’NiJQﬂG]@\?GIJ’ENGU’E]?J”ﬁ (ﬁaummwazmmﬂaum)
I 9 A 1Y) Y 9 1o A A a
Level 1.1 Lﬂumayjammiﬂimm slant range L1a73 LHAGIUANUA AN DD UIBN
Ny
I 9 A o @ Y 9 Y a A . .
Level 1.5 Lﬂumauammmiﬂimmmmgﬂmmmmmu (Radiometric

Ll
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Corrections) LASIFUTVINUS (Geometric Corrections) uda Taeldan'ld

MmN InasvesaaienlumstSuun (Systematic Correction)
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M3197 4 T10azIBeATOYAUDININ PALSAR

25

Polari metric
Mode Fine Scan SAR (Experimental
mode)*1
Center Frequency
1270 MHz ( L- band )
Chirp Bandwidth 28 MHz 14 MHz 14 MHz, 28 14 MHz
MHz
Polarization HHor VV HH+HYV or HH or VV HH+HV +VV+VH
VV+VH
Incident angle 8 to 60 deg. 8 to 60 deg. 8 to 43 deg. 8 to 30 deg.
Range Resolution 7 to 44 m. 14 to 88 m. 100 m (multi 24 to 89 m.
look)
Observation Swath 40 to 70 km. 40 to 70 km. 250 to 350 20 to 65 km.
km
Bit Length 5 bits 5 bits 5 bits 3or5 bits
Data rate 240 Mbps 240 Mbps 120 240 Mbps
Mbps,240
Mbps
<-23dB <-25dB <-29dB
NE sigma zero *2 ( Swath Width 70 km)
<-25dB
( Swath Width 60 km)
>16 dB >21dB >19dB
S/IA *2, %3 ( Swath Width 70 km)
>21dB
( Swath Width 60 km)
Radiometric accuracy
Scene : 1dB/orbit: 1.5 dB

31: JAXA EORC (2006)



my3udszazlnaludilalasnvl (Microwave Remote Sensing)
M350 n3zez Ina (Remote Sensing: RS)
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Suunlszanmsdisieszes Inanugenauuazmsasiasudoya

= a < a Y
1. 5 TuAIUFIIULEIR N WAz U s uTATE N

(Visible and Reflective Infrared Remote Sensing)

2. FTuasudag udus1sanu3oU (Thermal Infrared Remote Sensing)

=) =) 1 . .
3. S Tuausugagnu Ty Tasnm (Microwave Remote Sensing)

Thermal IR
remote sensing

Visible - reflective IR
remole sensing

Microwave
remote sensing

sensor
a b
R:ﬁﬁ:" the sun object object radar
Obi flec thermal radiation microwave backscatiering
Ject fetieciance (temperature, emissivity)  radiation  coefficient
reflected
radance
Spectral
radiance
0.54m 3um 104m wavelength
Electromagneticl 1y | iginle |reflective IR thermal IR icrow
spectrum isible | reflective thermal microwave
D4gm 07um Imm
D3um 0.9um
camera
- 14um
§ photo detector [ 3 2]
& pro— Imm 30em
" sensor Lo -

MNA 25 %o'l!,!,uﬂﬂ‘i%m‘ﬂﬂ'ﬁfﬁi’migﬂgl‘lﬂﬁ

fan: Japan Association of Remote Sensing (1996)
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ngudeyaninizaieadia lulasnnlussuy Active ANUTINTONEGNZAIINN
1 a = Aa o [l 1 = A Y 2’, 3
YULHIEAIN UANNAZDIATITIUNUITENIN 5 D9 100 a5 TuszezSuauuuzilums
URUiRNUegUIATEItUFITENNTZ VY Side-looking Airborne Radar (SLAR) Tag@dinn1s

1119749 X-band 1@z L-band

AN Lowry et al., (1981)

d v K 9 1 d‘ y =\ ~ ] 1
szuusastunindeyalurnnaululas (Microwave) in1udog521919 0.3GHz
Y 1
- 300GHz a2 lumslFnuiuaiuannien1¥n1udszwine 1GHz - 60GHz W3 0A1U81I%24
d’ 1 a a' d' [~ 1 ] o
AAUTTHIN 2.4-100 FUANAT AAUAMND Iy Tasnnaunsoutailugdoss munsmrua

U9 Radio Society of Great Britain (RSGB) faa1519010 113

d' A = L] 1 o . .
MA3NN S ﬂﬁu%]’ﬂilﬂthIﬂiL’J‘V‘IﬁHﬂimL‘]NLTJMGD"N@ﬂiJﬂWﬁMWUEN Radio Society of Great

Britain (RSGB)

Letter Designation ¥ Nmmé
L band 1to2 GHz
S band 2 to 4 GHz
C band 4 to 8 GHz
X band 8to 12 GHz
K, band 12 to 18 GHz
K band 18 t0 26.5 GHz
K, band 26.5 to 40 GHz
Q band 30 to 50 GHz
U band 40 to 60 GHz
V band 50 to 75 GHz
E band 60 to 90 GHz
W band 75 to 110 GHz
F band 90 to 140 GHz
D band 110 to 170 GHz (Hot)

3N : Radio Society of Great Britain (RSGB)
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THE ELECTRO MAGNETIC SPECTRUM

Wavelength
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Radio Microwave Infrared  Visible Ultraviolet X-Ray  Gamma Ray
1 1 1 1 1 [ 1
T T T T T T T
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Frequency
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ﬂ‘l'i‘N‘ﬁ 6 31‘61@3L?Jﬂﬂaﬂymzmﬂﬂ@]imlmﬂﬁmmmaﬂ"lﬂ%}h

Region Name Wavelength Comments

Entirely absorbed by the Earth's atmosphere and not

Gamma Ray < 0.03 nanometers
available for remote sensing.
0.03 to 30 Entirely absorbed by the Earth's atmosphere and not
X-ray
nanometers available for remote sensing.
0.03t0 0.4 Wavelengths from 0.03 to 0.3 micrometers absorbed by
Ultraviolet
micrometers ozone in the Earth's atmosphere.
0.3t00.4 Available for remote sensing the Earth. Can be imaged with
Photographic Ultraviolet
micrometers photographic film.
0.4t00.7 Available for remote sensing the Earth. Can be imaged with
Visible
micrometers photographic film.
0.7 to 100 Available for remote sensing the Earth. Can be imaged with
Infrared
micrometers photographic film.
0.7 to 3.0 Available for remote sensing the Earth. Near Infrared 0.7 to
Reflected Infrared
micrometers 0.9 micrometers. Can be imaged with photographic film.
Available for remote sensing the Earth. This wavelength
3.0to 14
Thermal Infrared cannot be captured with photographic film. Instead,
micrometers
mechanical sensors are used to image this wavelength band.
Longer wavelengths of this band can pass through clouds,
0.1 to 100
Microwave or Radar fog, and rain. Images using this band can be made with
centimeters

sensors that actively emit microwaves.

Radio > 100 centimeters Not normally used for remote sensing the Earth.


http://www.physicalgeography.net/physgeoglos/o.html#ozone
http://www.physicalgeography.net/physgeoglos/a.html#active_remote_sensing
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Root Mean Square Vertical Acceleration

BMSVA =

Al) = {y@R)+yR)-2y@}/¥
where:

RMSVA = 100t mean square vertical acceleration

(base length b) (mm'ng)

AQ) = vertical acceleration at profile point 1

n = mumber of elevation pomnts m the profils

1 = mdex, desiznatmz # profile elevation measure

k = bldx

dx = distance berwesn elevation pomts

b = base length used (m) (1.5 m preferred)

¥i) = elevation at profile pomt 1

International Roughness Index

Parameters

=015 (=)
=653 (57

633 ()

= 60 (s

Ble Bl Blr BlE

myZy + 0 (- 2) +ky (2-7,) = 0
2y - 0 (2 -2 - Ky (- 2) < ki (g -2,) = 0

International Roughness Index IRI, is the acoumulated displacement
betwaen the sprng and unspmg masses, per unit distance of mavel,

1 v .o
ie IR]=i |2g -2y dt
L]
where:
z; = vertical displacement of the sprmz mazs
z, = vertical displacement of the wnspnmng mas:

mg = Sprung mass

Iy, = wsprung mass

¢ = suspension damping COMtAIt  time t 15 yelated to Jongitudinal
kg = suspension sprng comstant distanca x by t=x/V

k; = tre sping constant tima derivatives are designated
V = forward velocity of the vebicle by adot(eg. 2)

L = lenzth of profile raveled

d‘ v A U dl
HINN 36 AFUAUNWNITVUY

nn Airports Consulting Associates, (2005)
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M3191 7 M39AILTIVYDINIIN Runway AN INNITVUY Ride Quality

Airport: example Date of Profiling : June 1992
Runway : 06R-24L Profiling Method : Dipstick
Chainage 3 m Left of Centreline 3 m Right of Centreline Runway
From To IRI/RCI | MVA/RCI | Average | IRI/RCI | MVA/RCI | Average | Average
RCI RCI RCI
54200 | 5+300 | 1.75/6.4 1.12/6.6 6.5 1.41/7.0 0.94/7.1 7.1 6.8
54300 | 5+400 | 1.81/6.3 1.26/6.3 6.3 1.67/6.5 1.23/6.4 6.5 6.4
5+400 | 5+500 | 1.74/6.4 1.20/6.4 6.4 1.69/6.5 1.26/6.3 6.4 6.4
5+500 | 5+600 | 1.86/6.2 1.42/6.0 6.1 1.63/6.6 1.15/6.5 6.6 6.3
5+600 | 5+700 | 1.88/6.2 1.26/6.3 6.3 1.48/6.8 1.06/6.8 6.8 6.5
5+700 | 5+800 | 2.05/5.9 1.43/5.9 59 2.01/6.0 1.34/6.1 6.1 6.0
5+800 | 5+900 | 3.22/4.4 2.00/4.8 4.6 2.60/5.1 1.90/5.0 5.1 4.8
5+900 | 6+000 | 3.15/4.5 1.95/4.9 4.7 2.74/5.0 1.93/4.9 5.0 4.8
6+000 | 6+100 | 3.30/4.3 2.16/4.5 4.4 2.79/4.9 2.064.7 4.8 4.6
6+100 | 6+200 | 3.35/4.3 2.33/43 43 2.83/4.9 2.10/4.6 4.8 4.5
6+200 | 6+300 | 3.20/4.4 2.42/4.1 43 3.11/4.5 2.04/4.7 4.6 4.4
6+300 | 6+400 | 3.23/4.4 2.11/4.6 4.5 2.77/5.0 1.80/5.1 5.1 4.8
6+400 | 6+500 | 3.16/4.5 2.14/4.6 4.6 2.89/4.8 2.02/4.7 4.8 4.7
6+500 | 6+600 | 3.22/4.4 2.13/4.6 4.5 3.07/4.6 2.00/4.8 4.7 4.6
6+600 | 6+700 | 3.04/4.6 2.00/4.8 4.7 3.02/4.6 2.11/4.6 4.6 4.7
6+700 | 6+800 | 2.98/4.7 2.10/4.6 4.7 3.14/4.5 2.27/4.4 4.5 4.6
6+800 | 6+900 | 3.13/4.5 2.29/4.3 44 2.76/4.9 2.19/4.5 4.7 4.6
6+900 | 7+000 | 3.37/4.3 2.32/43 43 2.90/4.8 1.914.9 4.9 4.6
7+000 | 7+100 | 1.85/6.2 1.44/5.9 6.0 1.75/6.4 1.01/6.9 6.7 6.4
7+100 | 7+200 | 1.65/6.6 1.11/6.6 6.6 1.47/6.9 0.88/7.2 7.1 6.8
74200 | 74300 | 1.47/6.9 1.10/6.7 6.8 1.45/6.9 1.00/6.9 6.9 6.9
7+300 | 7+400 | 1.67/6.6 1.20/6.4 6.5 1.52/6.8 1.11/6.7 6.8 6.6
7+400 | 7+500 | 1.50/6.8 1.05/6.8 6.8 1.26/7.2 0.96/7.1. 7.2 7.0
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d‘ 1
M1319N 7(910)

Airport: example Date of Profiling : June 1992
Runway : 06R-24L Profiling Method : Dipstick
Chainage 3 m Left of Centreline 3 m Right of Centreline Runway
From To IRI/RCI | MVA/RCI | Average | IRI/RCI | MVA/RCI | Average | Average
RCI RCI RCI
7+500 7+600 1.55/6.7 1.12/6.6 6.7 1.34/7.1 0.84/7.3 7.2 6.9
7+600 7+700 1.64/6.6 1.14/6.6 6.6 1.21/7.3 0.86/7.3 7.3 7.0
Remarks : joint stepping prevalent throughtout the central Runway Average : 5.7
portion of runway length Lowest 100 m Section : 4.4
Restoration Guidelines Jet Aircraft Propeller Aircraft
Runway Taxi Runway Taxi
Desirable <5.0 <4.0 <4.0 <3.0
Program <4.0 <35 <3.0 <3.0
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RUNWAY RIDE QUALITY PERFORMANCE CHART

AIRPORT: Example

RUNWAY: 11.-29
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nn Airports Consulting Associates, (2005)
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M5190 8 HAAITIAZIBEAVEITDYANIN ALOS/PALSAR (522199 ALPSRP239383340)
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Scene ID

Scene Shift

Pixel Spacing

Orbit Data

Image Scene Center Latitude, Longitude
Image Scene Left Top Latitude, Longitude
Image Scene Right Top Latitude, Longitude
Image Scene Left Bottom Latitude, Longitude
Image Scene Right Bottom Latitude , Longitude
Start Date Time

End Date Time

Off-Nadir Angle

No Of Pixels

No Of Lines

Process Level

ALPSRP 239383340
0
6.25
Precision
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14.029, 101.185
13.633, 100.446
13.513,101.081
2010/07/23 03:36:27.351
2010/07/23 03:36:35.885
34.3
12800
11200

1.5
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M50 9 HanITIvaziBeAveItoYan 1N ALOS/PALSAR (522199 ALPSRP198470260)
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Name Value HH HV IRI
AVERAGE 1544.732 638.1536 1.35

Runway 19 R
Max 2954 1040 19.5
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Min 617 310 03
AVERAGE 1843.368 719.09 1.26
Runway 19 L Max 4004 1387 58
Min 709 304 0.5
AVERAGE 2217.636 1.41
Taxiway T6 CL Max 2849 3.5
Min 1439 0.6
AVERAGE 2217.636 1.83
Taxiway T6 L Max 2849 3.6
Min 1439 0.7
AVERAGE 2217.636 1.85
Taxiway T6 R Max 2849 3.4
Min 1439 0.9
AVERAGE 2710.816 2.99
Taxiway T11 CL Max 8198 8.2
Min 1072 1.1
AVERAGE 2778.184 3.56
Taxiway T11 L Max 10903 9.3
Min 1121 1.5
AVERAGE 2460.053 5.64
Taxiway T11 R Max 6803 14.4
Min 959 1.7
M31wWUINT 02 AANUFUNUTVDININIOLAZMANUVFUTE
HH HV IRI HH*HV HH/HV HV/HH
1595 956 1.80 1524820 1.67 0.60
1904 981 1.80 1867824 1.94 0.52




&3

1943 794 1.80 1542742 2.45 0.41
2151 1005 1.80 2161755 2.14 0.47
2207 874 1.80 1928918 2.53 0.40
2502 648 1.80 1621296 3.86 0.26
2002 817 1.60 1635634 2.45 0.41
2019 809 1.60 1633371 2.50 0.40
2148 616 1.60 1323168 3.49 0.29
2804 803 1.60 2251612 3.49 0.29
3093 778 1.60 2406354 3.98 0.25
1392 979 1.50 1362768 1.42 0.70
1818 907 1.50 1648926 2.00 0.50
1882 721 1.50 1356922 2.61 0.38
1905 738 150 1405890 2.58 0.39
2034 876 150 1781784 232 0.43
2215 504 150 1116360 439 0.23
2325 822 150 1911150 2.83 0.35
1501 744 1.40 1116744 2.02 0.50
1684 890 1.40 1498760 1.89 0.53
1761 848 1.40 1493328 2.08 0.48
1813 634 1.40 1149442 2.86 0.35
1879 642 1.40 1206318 2.93 0.34
1926 641 1.40 1234566 3.00 0.33
2013 971 1.40 1954623 2.07 0.48
2111 781 1.40 1648691 2.70 0.37
2121 775 1.40 1643775 2.74 037
2320 548 1.40 1271360 423 0.24

AT1HUINT N2 (D)

HH HV IRI HH*HV HH/HV HV/HH
2351 697 1.40 1638647 3.37 0.30
2372 908 1.40 2153776 2.61 0.38
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2660 829 1.40 2205140 3.21 0.31
2821 851 1.40 2400671 3.31 0.30
1091 607 130 662237 1.80 0.56
1144 725 130 829400 1.58 0.63
1247 595 130 741965 2.10 0.48
1291 485 130 626135 2.66 0.38
1320 497 130 656040 2.66 0.38
1373 440 130 604120 3.12 0.32
1411 664 130 936904 2.13 0.47
1430 498 130 712140 2.87 0.35
1465 550 1.30 805750 2.66 0.38
1502 384 130 576768 3.91 0.26
1546 477 130 737442 3.24 0.31
1556 761 130 1184116 2.04 0.49
1589 455 130 722995 3.49 0.29
1618 611 130 988598 2.65 0.38
1634 568 130 928112 2.88 0.35
1671 812 130 1356852 2.06 0.49
1678 653 130 1095734 2.57 0.39
1712 501 130 857712 3.42 0.29
1762 457 130 805234 3.86 0.26
1936 666 1.30 1289376 2.91 0.34
2014 684 130 1377576 2.94 0.34
2182 623 1.30 1359386 3.50 0.29
2197 695 130 1526915 3.16 0.32
2254 781 1.30 1760374 2.89 0.35
AT1HUINT N2 (D)
HH HV IRI HH*HV HH/HV HV/HH
2279 813 130 1852827 2.80 0.36
2399 732 130 1756068 3.28 0.31
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989 681 1.20 673509 1.45 0.69
1025 725 1.20 743125 1.41 0.71
1165 677 1.20 788705 1.72 0.58
1192 583 1.20 694936 2.04 0.49
1245 628 1.20 781860 1.98 0.50
1279 510 1.20 652290 2.51 0.40
1310 659 120 863290 1.99 0.50
1361 750 1.20 1020750 1.81 0.55
1377 843 1.20 1160811 1.63 0.61
1394 607 1.20 846158 2.30 0.4
1396 634 1.20 885064 2.20 0.45
1420 916 1.20 1300720 1.55 0.65
1523 774 120 1178802 1.97 0.51
1533 529 1.20 810957 2.90 0.35
1547 565 120 874055 2.74 0.37
1579 666 1.20 1051614 237 0.42
1736 609 1.20 1057224 2.85 0.35
1771 610 1.20 1080310 2.90 0.34
1841 665 120 1224265 2.77 0.36
1860 634 1.20 1179240 2.93 0.34
2008 836 1.20 1678688 2.40 0.42
2040 512 1.20 1044480 3.98 0.25
2237 801 1.20 1791837 2.79 0.36
2303 763 1.20 1757189 3.02 0.33
2313 783 120 1811079 2.95 0.34
2543 650 1.20 1652950 3.91 0.26

AT1HUINT N2 (D)

HH HV IRI HH*HV HH/HV HV/HH
2667 734 1.20 1957578 3.63 0.28
1121 558 1.10 625518 2.01 0.50
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1125 713 1.10 802125 1.58 0.63
1201 790 1.10 948790 1.52 0.66
1252 637 1.10 797524 1.97 0.51
1316 696 1.10 915936 1.89 0.53
1328 566 1.10 751648 2.35 0.43
1351 739 1.10 998389 1.83 0.55
1378 661 1.10 910858 2.08 0.48
1398 468 1.10 654264 2.99 0.33
1453 645 1.10 937185 225 0.4
1458 527 1.10 768366 2.77 0.36
1553 697 1.10 1082441 2.23 0.45
1575 786 1.10 1237950 2.00 0.50
1605 707 1.10 1134735 227 0.44
1680 822 1.10 1380960 2.04 0.49
1699 589 1.10 1000711 2.88 0.35
1713 558 1.10 955854 3.07 0.33
1714 638 1.10 1093532 2.69 0.37
1763 772 1.10 1361036 228 0.4
1775 706 1.10 1253150 2.51 0.40
1786 831 1.10 1484166 2.15 0.47
1817 664 1.10 1206488 2.74 0.37
1870 743 1.10 1389410 2.52 0.40
1879 656 1.10 1232624 2.86 0.35
1966 712 1.10 1399792 2.76 0.36
1968 626 1.10 1231968 3.14 0.32
2005 547 1.10 1096735 3.67 0.27

AT1HUINT N2 (D)

HH HV IRI HH*HV HH/HV HV/HH
2043 732 1.10 1495476 2.79 0.36
2134 685 1.10 1461790 3.12 0.32
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2164 691 1.10 1495324 3.13 0.32
2366 658 1.10 1556828 3.60 0.28
2462 604 1.10 1487048 4.08 0.25
2648 564 1.10 1493472 470 0.21
1032 766 1.00 790512 135 0.74
1117 711 1.00 794187 1.57 0.64
1131 662 1.00 748722 1.71 0.59
1238 711 1.00 880218 1.74 0.57
1270 602 1.00 764540 2.11 0.47
1313 735 1.00 965055 1.79 0.56
1321 620 1.00 819020 2.13 0.47
1330 532 1.00 707560 2.50 0.40
1334 588 1.00 784392 227 0.4
1425 636 1.00 906300 224 0.45
1431 529 1.00 756999 2.71 0.37
1452 683 1.00 991716 2.13 0.47
1455 592 1.00 861360 2.46 0.41
1559 599 1.00 933841 2.60 0.38
1561 507 1.00 791427 3.08 0.32
1568 561 1.00 879648 2.80 0.36
1573 574 1.00 902902 2.74 0.36
1679 504 1.00 846216 3.33 0.30
1760 730 1.00 1284800 2.41 0.41
1772 648 1.00 1148256 2.73 0.37
1839 613 1.00 1127307 3.00 0.33
1881 718 1.00 1350558 2.62 0.38

AT1HUINT N2 (D)

HH HV IRI HH*HV HH/HV HV/HH
1991 683 1.00 1359853 2.92 0.34
2084 639 1.00 1331676 3.26 0.31




2109 610 1.00 1286490 3.46 0.29
2252 613 1.00 1380476 3.67 0.27
2345 436 1.00 1022420 5.38 0.19
933 769 0.90 717477 1.21 0.82
940 608 0.90 571520 1.55 0.65
1058 723 0.90 764934 1.46 0.68
1061 643 0.90 682223 1.65 0.61
1130 467 0.90 527710 2.42 0.41
1142 534 0.90 609828 2.14 0.47
1171 588 0.90 688548 1.99 0.50
1219 497 0.90 605843 2.45 0.41
1243 703 0.90 873829 1.77 0.57
1265 497 0.90 628705 2.55 0.39
1274 625 0.90 796250 2.04 0.49
1290 415 0.90 535350 3.11 0.32
1314 464 0.90 609696 2.83 0.35
1379 680 0.90 937720 2.03 0.49
1389 482 0.90 669498 2.88 0.35
1408 690 0.90 971520 2.04 0.49
1459 642 0.90 936678 227 0.4
1472 634 0.90 933248 232 0.43
1515 616 0.90 933240 2.46 0.41
1598 525 0.90 838950 3.04 0.33
1630 578 0.90 942140 2.82 0.35
1654 529 0.90 874966 3.13 0.32
1679 504 0.90 846216 3.33 0.30

AT1HUINT N2 (D)

HH HV IRI HH*HV HH/HV HV/HH
1808 498 0.90 900384 3.63 0.28
2123 461 0.90 978703 4.61 0.22
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1067 659 0.80 703153 1.62 0.62
1087 552 0.80 600024 1.97 0.51
1094 691 0.80 755954 1.58 0.63
1150 571 0.80 656650 2.01 0.50
1182 693 0.80 819126 1.71 0.59
1212 661 0.80 801132 1.83 0.55
1276 648 0.80 826848 1.97 0.51
1306 602 0.80 786212 2.17 0.46
1337 603 0.80 806211 222 0.45
1369 497 0.80 680393 2.75 0.36
1414 616 0.80 871024 2.30 0.44
1509 524 0.80 790716 2.88 0.35
1572 406 0.80 638232 3.87 0.26
1594 542 0.80 863948 2.94 0.34
1687 468 0.80 789516 3.60 0.28
1162 682 0.70 792484 1.70 0.59
1163 539 0.70 626857 2.16 0.46
1178 563 0.70 663214 2.09 0.48
1199 640 0.70 767360 1.87 0.53
1217 558 0.70 679086 2.18 0.46
1300 571 0.70 742300 2.28 0.44
1366 541 0.70 739006 2.52 0.40
1375 562 0.70 772750 245 0.41
1416 538 0.70 761808 2.63 0.38
1443 540 0.70 779220 2.67 0.37
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