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Braiding pattern in sixteen reaches of the Brahma-
putra river in Assam, India is discussed. A new braid-
ing index has been introduced incorporating a
fraction of area covered by sandbars, number of mid-
channel bars and maximum width of alluvial reach.
Braiding parameters calculated using different formu-
lae showed similar trend but higher values in 2014
compared to 1973. Increase of braiding in different
reaches in 2014 was due to development of more
sandbars and distributaries. The new index has shown
comparable result with other approaches and better
correlation with sinuosity.
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BRAIDED channels consist of a network of river channels
separated by small and often temporary islands. There are
several indices to describe braiding intensity of a river
based on different characteristics, e.g. bar dimensions and
frequency', number of channels in the network® and
the total channel length in a given river length®’. Plan
Form Index (PFI) ratio calculates degree of braiding by
utilizing flow top width of mid-channels, overall width of
the channel and number of braided channels®. All indices
consider one or two parameters from a braided channel,
e.g. length of bars, mid-channels, main-channel or centre
line and number of channels in a cross section.

Different approaches for measurement of braiding
indices can be grouped into two types: (i) counting the
number of active channels or braid bars per transect
across the channel belt, and (ii) calculating the ratio of
the sum of channel lengths (in a reach) to a measure of
reach length’.

It is observed that, none of the methods to determine
braiding index used number of mid-channel bar, which is
a key factor of a braided channel. Hence, a new index has
been introduced in the present study to calculate braiding
of a large alluvial river using fraction of area covered by
sandbars, number of mid-channel bars and maximum
width of the reach.
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Braiding was studied for the Brahmaputra River in
Assam (India). The Brahmaputra is an extremely dynamic
and predominantly braided river in the world'. It has a
peculiar drainage pattern, diverse geological setting, high
sediment load and critical bank erosion problem''. In the
entire course of the Brahmaputra, approximately 100 km
reach known as Tsangpo gorge where the river abruptly
bends southward, is a locus of extremely rapid and
focused erosion'>"°. Steep slopes of river and tributaries
in the mountainous reaches led to high sediment genera-
tion and transportation. Sudden decrease in slope of the
Brahmaputra results in a large amount of sediment depo-
sition developing a prominent braided pattern near Pasi-
ghat in Arunachal Pradesh, where the slope is abruptly
decreased (from 8.27 m/km in the reach between Pi in
Tibet and India to 1.52 m/km in the reach between entry
to India and Pasighat). The slope further decreases during
the course of the river, showing a more prominent
braided pattern in the plains.

Seven methods (Table 1) suggested by different
researchers were used to calculate braiding. Different
parameters were extracted from Landsat images of 1973
and 2014 (Table 2) using remote sensing (ERDAS Im-
agine) and GIS techniques (ArcGIS 10.1). The years 1973
and 2014 were selected due to availability of satellite
images and to study the changes in a 40-year period.

Images were procured for the same season of the year
to minimize inconsistencies in data. Post-monsoon data
were used due to low cloud cover and proper channel and
sandbar definition available during this season. Raw data
consisting of individual bands of each satellite image
were combined in ERDAS Imagine image processing
software to create a composite image. The images were
then pre-processed with image enhancement techniques
like haze reduction, brightness and contrast to make the
process of information extraction easier. Images were
then stitched to create a single seamless mosaic image for
the entire stretch of the river which was utilized to interp-
ret and extract the bank line, river centre line, main chan-
nel, braided channels and sandbars in ArcGIS 10.1. The
Brahmaputra River in Assam was divided into 16 reach-
es, each with a length of 40 km. These were numbered

Table 1. Satellite dataset used
Sensor Path/row Date of acquisition Spatial resolution
MSS 145/41 15 November 1973 60 m
MSS 146/41 16 November 1973
MSS 147/41 5 December 1973
MSS 147/42 22 November 1973
MSS 148/42 21 February 1973
OLI 135/41 27 November 2014 30 m
OLI 136/41 18 November 2014
OLI 136/42 18 November 2014
OLI 137/42 9 November 2014
OLI 138/42 2 December 2014
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Table 2. Different approaches for calculation of braiding indices

Braiding index (BI) or braiding parameter (B) Reference
BI =2 (sum of length of all the islands or bars in a reach)/centre line reach length 2
BI = Average number of channels in several cross-valley transects 4
B = Sum of the braid lengths between channel thalweg divergences and 3

confluences/mean of the meander wavelength in a reach of the channel belt

BI = Total length of the channels/length of main channel 6
BI = Average number of active channels per cross-valley transect 5
B = Sum of the mid-channel lengths of all the segments of primary channels 7

in a reach/mid-channel length of the widest channel through the reach

Plan Form Index (PFI) = (T/B) x 100/N 8
where, T = flow top width; B = overall width of the channel; N = number of braided channel

Table 3. Length of the centre line, the widest channel, mid-channels and sandbars

Length (km)

Center line (C) Widest (main) channel (M) All mid-channels (s)  Sandbars (b)
Reach no. 1973 2014 1973 2014 1973 2014 1973 2014
1 334 40 35 52 314 377 175 272
2 40.5 40 46 47 406 616 223 391
3 40 40 46.5 50 294.5 358 183 210
4 40.3 40 45.4 46 285.4 248 139 150
5 41 40 45 50 247 461 109 295
6 40.3 40 49.3 47 3233 382 152 254
7 39.6 40 45.3 52 233.3 255 104 133
8 41.9 40 46.1 47 202.1 245 78 129
9 39.6 40 43.5 47 315.5 301 154 173
10 40.9 40 49 50 279 455 148 257
11 40.6 40 47.7 43 153.7 168 58 91
12 39.9 40 52.2 43 181.2 412 83 240
13 40.1 40 45.2 47 328.2 486 159 306
14 40.7 40 45.9 42 259.9 390 112 261
15 40.7 40 47.8 46 286.8 374 137 192
16 36.6 38 48.1 48 237.1 454 143 275
Whole River 636 638 738 757 4347 5225 2157 3629
0°00E S1°00E 8200 SI0UE B4 00E 9 00E
A A A A A o
A
£ £
Legend
State boundary
B 6eanmaputra n 2014
g_ Cross sections _g
8 0 25 50 100 Kilometers | &
 TEY VSN S _—
A \J L L) 1 L
€OUE 91°00°E 9R200E SI0UE 9400E 95°0V'E

Figure 1. Map showing different reaches of the Brahmaputra River in Assam, India.
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Figure 2. Main channel, centre line, mid-channels and sandbar length
in different reaches in 1973.

from 1 (upstream) to 16 (downstream) as shown in Figure
1. Braiding values in 1973 and 2014 were calculated for
each reach.

A new braiding formula was suggested:

Braiding, B = X x N* x W/L,

where X is the fraction of area covered by bars, N* the
number of mid-channel bars, L the length of reach and W
is the maximum width of the reach.

In the formulation of the method, the following points
were considered: (i) River or reach with more fraction of
area by bars has more braiding value. (ii) In case of same
fraction of area by bars, the number of mid-channel bars
will influence braiding value. (iii) Braiding of rivers or
reaches with same fraction of areca by bars and same
number of mid-channel bars will differ by maximum
width. (iv) Length is used in denominator to get a dimen-
sionless value of braiding index.
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Figure 3. Main channel, centre line, mid-channels and sandbar length
in different reaches in 2014.

The lengths of the centre line, main channel, sand bars
and mid-channels in the sixteen reaches of the Brahmapu-
tra River, needed for calculation of braiding parameters,
were obtained from Landsat images of 1973 and 2014
(Figures 2 and 3, Table 3) using GIS tools. Fraction of
area covered by bars, number of mid-channel bars and
maximum width and length of reaches in 1973 (Table 4)
and 2014 (Table 5) were used to calculate the new braid-
ing parameter suggested in the present study.

Braiding values obtained for different reaches of
Brahmaputra are shown in Table 6 and Figure 4. Despite
variations in braiding values using different approaches,
similar trend was observed in all reaches. Lower values
of PFI were observed in braided reaches because PFI value
and braiding are inversely proportional to each other. Ten
reaches, i.e. reach nos 1, 2, 3, 4, 6, 9, 10, 13, 15 and 16,
had greater braiding values in 1973 than the average
value for the entire Brahmaputra River in Assam. In
2014, nine reaches, i.e. reachnos 1, 2, 5, 6, 10, 12, 13, 15
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Table 4. Fraction of area covered by bars, number of mid-channel bars and maximum width and length of reaches in 1973
Total area of the Fraction of
Reach reach or river Area of area covered No. of mid-channel =~ Max. width Reach length Braiding,
no. in km? (R) bars (B) by bars (X = R/B) bars (N*) in km (W) in km (L) B=XxN*x W/L
1 365.4 281.7 0.8 77 11.4 334 20.3
2 411.0 322.0 0.8 92 13.1 40.5 233
3 349.3 265.2 0.8 58 9.7 40 10.7
4 271.9 187.2 0.7 66 9.5 40.3 10.7
5 280.6 156.9 0.6 48 9.5 41 6.2
6 317.4 216.0 0.7 79 10.8 40.3 14.4
7 222.6 118.7 0.5 38 7.9 39.6 4.0
8 206.3 100.7 0.5 37 7.0 41.9 3.0
9 370.2 251.9 0.7 61 13.3 39.6 13.9
10 270.2 167.1 0.6 62 9.5 40.9 8.9
11 159.0 101.3 0.6 22 6.6 40.6 2.3
12 306.1 225.9 0.7 25 15.8 39.9 7.3
13 381.0 270.0 0.7 68 12.4 40.1 14.9
14 320.3 2353 0.7 48 11.1 40.7 9.6
15 330.1 246.3 0.7 51 11.5 40.7 10.8
16 344.0 251.6 0.7 46 11.6 36.6 10.6
Whole river 4905.6 3397.7 0.7 878 15.8 41.9 10.7
Table 5. Fraction of area covered by bars, number of mid-channel bars and maximum width and length of reaches in 2014
Total area of the Fraction of
Reach reach or river Area of area covered No. of mid-channel =~ Max. width Reach length Braiding,
no. in km? (R) bars (B) by bars (X = R/B) bars (N*) in km (W) in km (L) B=XxN*x W/L
1 418.2 316.6 0.8 203 12.6 40 48.6
2 480.3 357.9 0.7 246 17.6 40 80.7
3 379.4 286.4 0.8 104 11.0 40 21.5
4 302.4 230.2 0.8 69 10.7 40 14.0
5 396.6 286.3 0.7 133 12.1 40 29.1
6 440.0 334.1 0.8 74 11.9 40 16.7
7 264.9 185.3 0.7 56 8.5 40 8.3
8 243.7 154.2 0.6 36 11.0 40 6.3
9 401.9 306.4 0.8 62 13.8 40 16.3
10 430.6 296.6 0.7 124 15.9 40 34.0
11 205.4 121.9 0.6 37 8.6 40 4.7
12 389.9 2543 0.7 48 17.6 40 13.8
13 500.3 365.5 0.7 114 14.6 40 30.4
14 411.3 281.8 0.7 110 16.0 40 30.1
15 403.3 250.8 0.6 72 11.7 40 13.1
16 590.1 372.4 0.6 148 20.5 38 50.3
Whole river 6258.3 4400.4 0.7 1636 20.5 638 36.9

and 16, had greater braiding values than the average val-
ue for the river in Assam. Higher braiding values were
due to greater channel width with (i) more distributaries,
i.e. increased mid-channel lengths, e.g. in reach nos 2, 5,
6,12, 13,14 and 16 in 1973 and reach nos 1, 2, 3, 4, 6, 9,
13 and 15 in 2014; (ii) more mid-channel bars, i.e.,
increased sandbar lengths, e.g. reach nos 1, 2, 3,4, 6, 9,
10, 13, 15 and 16 in 1973 and reach nos 1, 2, 5, 6, 10, 12,
13, 14 and 16 in 2014.

Low braiding in three reaches, i.e. reach nos 7, 8 and
11 was due to comparatively narrower channel width with
lesser number of distributaries and mid-channel bars. The
values of the new braiding index suggested in the present
study reveal higher braiding (than average) in reach nos
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1,2,3,4,6,13, 15 and 16 in 1973, and only in reach nos
1,2 and 16 in 2014.

The suggested index shows result comparable with
other approaches. All braiding indices are more or less
sensitive to flow stage and the channel count index is
more accurate because it is not sensitive to variations in
channel sinuosity and orientation'®. The new index has
shown a relatively better correlation with sinuosity than
braiding values obtained from other approaches (Table
7). Moreover, the new parameter has very good correla-
tion (0.97) with number of sandbars.

Braiding classification was suggested by Sharma®:
highly braided: PFI < 4; moderately braided: 19 > PFI > 4
and low braided: PFI>19. With reference to braiding

CURRENT SCIENCE, VOL. 115, NO. 6, 25 SEPTEMBER 2018



RESEARCH COMMUNICATIONS

YOI Y} JO YIPIM WNWIXBIA ‘4 ‘yoeal Jo YISuT 7 {SIeq [QUUBYDI-PIW JO ON 4\ SIeq AQ PRI2A0D BAIE JO UOIIRI]
X ‘S]ouuBRyd PIpIeIq JO JOQUINN ‘A S[OUUBYD AU} JO YIPIM [[BISAQ ‘& ‘YIpim do) MmO €7 ‘S[ouueyd-prw Jo yiSua ‘s {jouueyd (3S9pIm) urew Jo yi3udg Py ‘ul 213udd jo PSua] ) ‘sieqpues Jo ISud ‘q

6'9¢ 901 19 €6 69 6'f 6L 6'S 8¥ 6C 91 01 L S €11 89 ATy
€0$ 901 ¢ 8 S8 X3 $'6 6Y LS 6C 01 9 L ¥ S¥l 8L 91
'€l 801 3 S I'L S '8 9 (47 6T 6 9 9 S 96 L9 Sl
1'0¢ 96 01 1 €8 LY €6 LS 9 ¥ 8 9 9 S '€l S's v1
¥'0€ 6'v1 6¢ 8 €6 €9 €01 €L $9 S'e €l 9 I S €61 6L €l
8¢l €L 99 89 98 ST 96 S€ 96 91 91 S 8 € 4! (47 4
L't €T 9'81 96T 6T T 6¢ Te 1T 1 L 4 3 € 9Y 6T 1
0'v€ 6'8 8T LTl '8 Ly 16 Ls I's € 6 9 L S 6Tl TL 01
€91 6°€l 8t S'L v’ €9 ¥'9 €L L€ S'¢ L L 9 9 L8 8L 6
€9 0¢ LL ST Ty ¥'€ s vy LT L1 L 9 14 ¥ $9 L€ 8
€8 (187 6 S8 6¢ (47 6F s 9T €T S S 14 ¥ L9 €S L
L91 42! 14 9Y I'L 96 '8 99 &S I'e 1 L 6 9 LTl 9L 9
1'62 4] L9 96 T8 St 6 S's 6°S ¥ 2t S I ¥ 81 ¥'s S
0¥l L0I1 €9 '8 vy €S ¥'s €9 €€ I'e 9 S S S S'L 69 ¥
SIT L0T [y oy 79 €S TL €9 (47 6¢ 8 8 L L S0l T6 €
L08 €€T 9T 8T Izl 8L '€l 8’8 €8 8t 91 01 1 6 961 I 4
98t £0C 9T LY €9 8 €L 6 TS S 11 8 8 L 9°¢l S0l I
¥102T €L61 $10C €L61 ¥102 €L61 ¥10T  €L61 ¥102 €L61  +10T €L61 $10T €L61 ¥102 €L61 yoedy
TM* sN*XX=§4 N/00T % (+g/L) = 1dd W -9 =4 /s =4 (1861) nWg=9 S[oUUEYD JO S[oUUEBYD JO JoquInu D/9T =14
SH0M Juasald (#007) eweys (£661) eyuIg 29 pusLl] Aa[soN (8L61) sy Jaquinu o8eIOAY = J§ (#961) 2211
wnWixep (0L61) 1P 12 pIEMOY

sayorordde Juae)jip woly DALY enndewyeaq jo sioowered Juiprelg "9 dqe L

1183

CURRENT SCIENCE, VOL. 115, NO. 6, 25 SEPTEMBER 2018



RESEARCH COMMUNICATIONS

1184

% Change of braiding parameter

T

Table 7. Correlation matrix of different braiding parameters

No. of sandbars Sinuosity = Brice  Howard  Rust Mosley Friend and Sinha Sharma Present work

No. of sandbars
Sinuosity

Brice

Howard

Rust

Mosley

Friend and Sinha
Sharma

Present work

1

0.36 1
0.87 0.12 1
0.74 0.12 0.91 1
0.82 —0.01 0.97 0.90 1
0.77 -0.12 0.94 0.88 0.96 1
0.77 —0.12 0.94 0.88 0.96 1 1
-0.50 —0.23 —0.62 —0.56 -0.59 -0.58 —0.59 1
0.97 0.25 0.88 0.72 0.84 0.81 0.81 —0.50 1

Table 8. Braiding pattern of different reaches of Brahmaputra in Assam

Reaches Number of reaches
Braiding range 1973 2014 1973 2014
Highly braided NIL 1,2,10, 13,14, 16 0 6
Moderately braided 1, 2,3,4,5,6,9,10,12,13,14,15,16 3,4,5,6,7,8,9, 12,15 13 9
Low braided 7,8,11 11 3 1
30 e Brice 1973 ~ ===e- Howard etal 1973 ~  ==--- Rust_1973 90
= | A T Mosely 1973 ~ ====- Friend & Sinha 1973 ~ -=--- Max. no of channels_1973 -
8 25 A WEE PFI_1973 Brice 2014 a Howard et al 2014 75 %
@ A Il \ . .
.2 Rust_2014 —,‘-\‘Mosely _2014 sy Friend & Sinha_2014 E
] P
% - \‘ Max. no of channels_2014 ~ —/— PFI_2014 FER = = oPresent study_1973 60 ©
:Q \ =e=Present study 2014 [ / \ g'
Q \ o
] E
315 45 %
5 £
3 £
2 2
510 30 £
2 2
il o0
o
b 5 15
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Reach no
Figure 4. Braiding index of Brahmaputra River at different reaches calculated by different approaches.
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Figure 5.

Percentage change of braiding parameters of Brahmaputra River during 1973-2014 at different reaches.
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values for different reaches from different approaches,
the following threshold values can be provided from the
new braiding index (B) for a broad range of classifica-
tion: highly braided: B >30; moderately braided:
5 < B <30; and low braided: B <5. On the basis of this
classification, braiding pattern of different reaches of
Brahmaputra in Assam during 1973 and 2014 can be
summarized as shown in Table 8.

The reaches which were only low and moderately
braided in 1973, became moderately braided and highly
braided during the 40 years (1973-2014). Braiding value
increased by more than 50% in reach nos 2, 5, 6, 8, 10,
11, 12, 13, 14 and 15 during 1973-2014. More than 100%
increase in braiding was observed in reach nos 5, 12 and
14 (Figure 5). This increase was due to development of
more sandbars and distributaries resulting in increased
mid-channel lengths and sandbar lengths. Area of Brah-
maputra River in Assam has increased from 4906 km” in
1973 to 6258 km? in 2014. Widening of the river resulted
in loss of huge land area by bank erosion in many loca-
tions. But, the increased area of Brahmaputra in Assam is
not linked solely to river bank erosion. Increase in area
(28%) of Brahmaputra during 1973-2014 was also due to
bifurcation of streams without loss of land in addition to
river bank erosion.

This paper has introduced a new braiding index for a
large alluvial and braided river like the Brahmaputra
using the number of mid-channel bars/river islands,
which is a determining parameter of braiding. The
suggested braiding index shows result comparable with
other established approaches. One utility of the new
index is that it has shown better correlation with sinuosity.
River or reach with more fraction of area by bars has
more braiding value. The number of mid-channel bars in-
fluences braiding value in case of same fraction of area
by bars. Rivers or reaches with same fraction of area by
bars and the same number of mid-channel bars will differ
in braiding value by maximum width.
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Screening and enhancement of
anaerobic germination of rice
genotypes by pre-sowing seed
treatments

Dhonada Doley, Meghali Barua*, Debojit Sarma
and Purna K. Barua

Department of Plant Breeding and Genetics,
Assam Agricultural University, Jorhat 785 013, India

In the present study, 243 lowland rice genotypes were
screened for anaerobic germination (AG) under 10 cm
of flooding in plastic trays. Forty three genotypes
showed anaerobic germination. Pre-sowing seed
treatments of the genotypes by soaking, priming with
water, 1% KCI and 5% PEG each for 24 h revealed
enhanced AG and other seed germination parameters
under flooding compared to control. Priming could
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1185




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


