


Materials and Equipment: For this tutorial you will need the following:

* A computer capable of running the MultiSpec software.

* A copy of the MultiSpec software. You were probably provided with this software at
GLOBE training, but you may also download the latest version, for Macintosh or PC
platforms, from the Purdue site at:

http://dynamo.ecn.purdue.ecu/~biehl/MultiSpec/

* Printed and electronic copies of the Dur990.1an and Dur796.1an images. These are
“sub-images,” small sections copied from images of Durham acquired in September of
1990 and July of 1996. The printed copies should include the visible band combination
(3,2, 1) and the false-color infrared combination (4, 3, 2).

Before beginning: Examine the printed copies of the Durham images.

What are some obvious differences between the two?
* Are there any places that seem to show a significant increase or decrease in
vegetated or developed areas between the two images?

To help you answer this question, open both images (Dur_990.lan and Dur_796.1an)

in the same band combination and arrange them side-by-side at the same magnification’.
You can then compare areas to see if you can spot changes between them. For your
convenience, these images are shown below in the 4, 3, 2 “false color” infrared band
combination.
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Since both of these images are “false-color” infrared composites, the major difference is the
degree of “redness” in the later, July 1996 image. This is a summer image with healthy,
vigorously growing vegetation, while the earlier image, acquired in September of 1990,
shows a period of decreased chlorophyll content related to decreasing plant activity in the
fall

1. Directions for viewing two images at once can be found in the appendix to this tutorial.















The newer image has been added to the older image, but we must now save this
combination as a new file, keeping our original images intact.

. From the Processor menu, select Reformat and select Change Image File

Format from the sub-menu, as shown below.
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. Atthe Save Image Statistics window, shown below, click Save.

[@ourham 3
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The new image opens, as shown below.
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In this image, areas showing as green have a higher reflectance in channel 1 in the 1996
image than in the 1990 image. Since strong visible reflectance is often associated with
exposed mineral materials (urban development, rocks, bare ground) we might infer that
these green areas have undergone an increase in urban development.

How Do We Check?

That these green areas may represent an increase in urban development is only an inference,
or hypothesis. For our conclusion to be valid, we must develop some evidence, We can,
of course, visit this area and, using maps and perhaps, gps units, verify that the green
regions do, indeed represent urban development. But, are they recent development? To
answer this question we would have to make use of records, photos, interviews, etc. to
determine what was present in these areas at the time the older image was acquired.
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Examining Changes in Vegetation

In a similar fashion, we can investigate changes in vegetative cover over the time period.
Remember that reflectance in Landsat channel 4, the near infrared, is most strongly
influenced by “biomass,” or the amount of available chlorophyll containing plant
structures. By examining this channel, we can infer changes in vegetated cover.

. From the Processor menu, select Display Image.

] Make the channel selections shown below.

Multispectral Display Specifications .

Set Display Specifications for "CHANGE.LAN'

Areato Display
Start End Interval

. Line |1 164 |1 Vo e et i uie ta
[ Channel descriptions... |
¥ Column | 1 200 1
Display type: | 3-Channel Color w| Channels:
Bits of color: Red [4
Enhancement: | Linear Stretch v| Green|9
Number of display levels: (32 Blue |4

Magnification: X |2.0

] Load New Histogram [M] LL]

U Press 0K.
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The following image opens.

In this image, green areas represent an increase in reflectance in channel 4 in 1996
compared to 1990. It would be tempting to infer that this increase is all due to an increase
in vegetative growth, but it must also be remembered that the 1990 image was acquired in
September, and the 1996 image in July. We are then faced with the problem of deciding
how much of the change is real increase in vegetated area, and how much is due to seasonal
variations.
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To do this, we could examine both our change images side by side. These are shown
below. If you are unfamiliar with the process of displaying two images side-by-side, see
Appendix 1

The image on the left is our urban change image (channels 1, 6, 1) and to the right our just
completed vegetation image (channels 4,9, 4.) If we can find locations that show an
increase in vegetation in 1996 (they are green) and also a decrease in reflectance in 1990
(they are magenta) we might infer more strongly that these represented areas of real
vegetation increase. Conversely, areas of magenta in the 1996 image that appear green in
the 1990 image could represent areas of vegetative decrease.

& Examine both images for such areas.
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. Which of these locations suggest an increase in vegetation? Which suggest a
decrease?

To verify this hypothesis, we would have to perform “ground verification,” traveling to the
site, and using historical records to document real increases or decreases in vegetation at
these location. (Position “A” suggest a decrease in vegetation, while “B” and “C” suggest
increases.)
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Analyzing Images in the “Change Over Time”
Protocol

A MultiSpec® Tutorial Supplement
© 2000 The GLOBE Program
Produced at the University of New Hampshire

— 109 —



— 110 —



=—=Selection Graph=—=E

. Line 124 — Column 92 Data Yalue
|Malue I

| &%EEE - -kr A 5.‘-\ 2
| 148l '\ | T
&/ e

| S

; =
!

b=
Ch] (S

@
a
&= |
fur
o0

1@

The Black Areas:

For pixels to show as black, they must be dark in all three colors in both the old and new
images. This means that they are not of mineral composition in either the old or new
images. They may be vegetated areas or areas of water. Their land cover has not changed
(within our ability to detect in this image) over time.

The spectral signature below is taken from a dark pixel. Notice that there are two similar
patterns, channels 1 - 5, from the old image, and channels 6 - 10 from the new. These
patterns suggest that the pixel in question is vegetated in both images.
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Appendix II: Doing Color Additions in “Real Time”

Almost any book on remote sensing or the science of color shows a color diagram like the
one in Appendix I. Through art classes, however, most students know the subtractive
colors, and convincing them that the addition of red, blue and green colors really works is a
challenge. Here is one way to meet that challenge.

You will need the following:

3 slide projectors; with bulbs of about equal wattage (see your school’s AV person)
3 color filter slides: Red, green and blue *
(Mount color filters in 35 mm slide holders, available from camera shops.)

The Demonstrations:

*  Set up the projectors side-by-side between 8 - 10 feet from a screen or white wall,

= Place one color slide in each projector. The order is not important.

¢ Adjust the positions of the projectors so they throw sharply focused squares next to
each other, as shown below.

* A good source is Edmund Scientific Co. Order part #R40-676, pkg. of 6 filters for

$5.95 _
Shipping and handling are extra. Call for details at: 1-800-728-6999, or visit them at:

http://www.scientificsonline.com

Follow the links to “Optics” --> “Color Filters.”
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Necessary survey and advice on flood
control plan in the Lower Shire, Introduction
Southern Malawi

Takaharu Kakinuma
Civil Engineering Research Institute

Introduction Introduction

» What's CERI

» The Institute was established 75 years ago.
» It is under supervision of M/O Public Works.
» It is in charge of research and development of
civil engineering technologies in Japan..
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Flood Simulation

Methodology
I
&
|
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Flood Simulation

| IRIC (Freeware) I

_~ | hitp:/ /i-ric.org/en/

Flood - ;
Data

—

C ood
Simulation

Flood Simulation

What’s IRIC

IRIC Software Qutiing / Festures
The IRIC saftware contmtn of Uiiae fincsans. praproceseor, postprocester, and
salver.

Making topographic
Satellite data (surface alevation)

-SI_TM[DEH] /90m mesh /[ Fres
~ASTER(DEM) / 30m mesh / Free

Converting data for IRIC*
SRTM(DEM) —~ Point Text Data

“*Data conversion can be done by CIS software

Flood Simulation

data
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Flood Simulation

Topographic Image in IRIC
CF. ¥

Flood Simulation

Calculation area and
Inflow in IRIC

Caleulation area
28km x 26km

Inflows are given at the Shire
and the Ruo respectively.

Discharge is set according to
fh‘l observation by Malawi's
side.

Discharge is constant because
flood duration is unknown.

Flood Simulation

Simulation case

Case Moderate | Shire Ruo Time
[ (m3/s) [(m3/s) [(houn)
Pre-Calculation* 300 5007 72
Flood 385 2700 28
Case Largest | Shire Ruo Time
[(m3/s) |(m3/9) |(hour)
Pre-Calculation® 300" 500 75
Flood 770 5400 28

In these simulations, 3 days are needed before start of flood simulation.

*Calculation starts with dry condition, then ordinary inflows are given until flows are stable.
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Flood Simulation

Pre-Calculation




Moderate Flood
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Flood Simulation

River and Flood Analysis

Largest Flood

o

Flood Simulation
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River and Flood Analysis
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Sedimentation

In the satellite image of the Ruo, multi-raw-bars are
seen. It indicates that the Ruo carries a large
amount of sediment.

River and Flood Analysis

River and Flood Analysis

Flood stream line
In the simulation, most flood water of the Ruo goes to Elephants Marsh,

River and Flood Analysis

Flood in Bangula -Largest Flood
-Surface water level is about 51m

T
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River and Flood Analysis

Flood in Bangula -Largest Flood
Idate areas (bellow 51m)




River and Flood Analysis

Flood in Bangula -Moderate Flood
=Surface water level Is about 49m

Flood Control Plan

River and Flood Analysis

Flood in Bangula -Moderate Flood
Inundated areas (bellow 49m)
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Flood Control Plan
In the very rough study, followings are found.

% Inundation in Bangula Is caused mainly by the flood water of the Ruo.
“#Most flood water of the Ruo dlveim Elephants Marsh, then goes to Bangula.

Effect of diverting flood to Elephant Marsh depends on the duration of floods.

If the duration of flood s long, diverted water would reach Bangula and cause
inundation.

“*Sedimentation of the Ruc may be large.

Barrage on the Ruc would be difficult to maintain.
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