Intructions:
1. Pleasewriteyour name and nationality in English on the cover page.
2. Thetimeallocated for thisexamination isthree hours.
3. Please write your answer legibly. Illegible answers will be counted as
incorrect.
4. Please keep your answersshort and focus on the key points.
Please write your answersonly in thistest booklet.
a. Encircleor mark the answer of your choice.
b. Write essay-type answerswhereindicated by the question, and
Cc. Useextrapaper provided by the committee for calculation.
6. You may answer the questions in English, your native language, or a
combination of both.
7. Read the entire question group carefully before starting to answer. Each
question has a point value assigned, for example, (1 pt).
8. For some questions, you will be asked to provide answers on the figures.
Please do so carefully.

9. Any inappropriate examination behaviour will result in your removal.
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METEOROLOGY

1. One of the following iISNOT a term for atmospheric divisions/subdivisions (5
points)
(a) thermosphere
(b) ionosphere
(c) cryosphere
(d) heterosphere
(e) homosphere.

2. With regard to atmospheric electricity, which staést is correct? (5 points)
() Lightning always strikes from cloud to ground
(b) Cloud particles are always negatively charged
(c) Lighting sometimes strikes from the top of the daa the ionosphere
(d) Electrical charges (+ and -) are evenly distributside a thunderstorm cloud

(e) All the above statements are true.

Page2 of 9



3. (A). The temperature and relative humidity of @amparcel at 1013 hPa are 8D
and 53.65% respectively. Given’@dkm as the dry adiabatic lapse rate for the

tropical region, determine the height of the corsdion level. (10 points)

(B).

©).

Vapor er Kilogram of Dr
Temperature Degrees Celsius apor (@) p 9 /

Air
50 88.12
40 49.81
30 27.69
20 14.85
10 7.76
0 3.84

What is the temperature of the air parcel nvitearrives at the mountain
slope at a height of 2539 m? Assume that the datligdiabatic lapse rate
for tropical region is 6 %/km. (10 points)

Calculate the temperature and relative hugnidf the air parcel after
passing over the top of the mountain (height of8380 and then moving
down to the initial pressure level (1013 hPa) om tther side of the

mountain. (15 points)
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4. Wind speed measurements at the Equator in Ponfialést Kalimantan,
Indonesia, give an average value of 20 m/s. Ifptessure difference between two
nearest isobars, separated by a distance of 800sk&hhPa and the air density is
0.364 kg/ni, how large is the Coriolis force per unit masthiat site? (3 points)

(a) 0.02 m#&

(b) 1.37 x 10" ms?
(c) 0 ms?

(d) 1.37 x 1¢° ms?
(e) 1.37 m&

5. Refer to the diagram of a mature wave cyclone igufd 6. Which one of the
stations listed below has the least likelihoodawh rand cloud cover? (6 points)
(a) point A _ ]

(b) point H YN

I
(c) point B f,-' aLJ ™~ I",
. | ] " .\-._. \
(d) point | | ‘ | 0\ of
(e) point G N [ R a_r_”'-l IIL J J
| ! I"x b |
VM 1 ! ) )‘-_\‘ I|
\ \L/ X/
n; - _',,_.f
\ 13z

N,

Figure 6. Mature wave cyclone diagrafoontours are isobar)

6. At a location where the Coriolis paramefier 10* s, a geostrophic wind speed of
5 ms’ is observed blowing to the west. Which pressureligra force per unit mass
Is corresponding to the geostrophic wind? : di{s)
(a) 5x10* ms?
(b) 0.005 m&
(c) -0.00005 m$
(d) -5x10* ms?
(e) 0.00005 m%
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7. Look at the figure below
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Figure7. lllustration for essay question 7

Three air parcels A, B, and C are placed at akuof 5, 15, and 30 km as shown in
the figure above. If the parcels are displaced icadly upward, predict the

responses/trajectories of the parcels. (10 gpint

Par cel Responses*

A
B
C

*) Provide your answers using the following symbols

A . keeps moving upward

T : stays at new altitude
0 . oscillates around the original altitude
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8. According to Ramage, the Maritime Continent ofdndsia is in a monsoon region.

During the Indonesian west monsoon (season), tie wind over the Sangihe
Talaud Islands (630’ 23" N 126 34’ 35" E) just south of the Philippines is mgstl
(3 points)

(@)
(b)
(©)
(d)
(€)

Westerly
Easterly
Southerly
Northeasterly
Southwesterly

9. Figure 8 below is the Indonesian annual rainfgdetmap. It shows that the western

part of Sumatra (coastal area) has the equataiafafl type even though some

areas are located some distance from the equat@mosgé the best explanation for

this phenomenon from the options below.  pdits)

(@)
(b)

(©)
(d)
(€)

Under the influence of the Indonesia-Australia Mmors

Combination effects of the orography of the BukariBan mountain range and
the Indian Ocean

Because of the South China Sea

Because of the activity of tropical cyclones

Under  the influence of  the Indonesian through flow.
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Figure 8. Indonesian Annual Rainfall Type Map
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10. Greenhouse gases are transparent to visual radaid not transparent to infrared

radiation. Sequence the gases according to thaimthge forcings, starting from the
largest impact. (6 points)
(@) CO,, CH4, H0, NG,
(b) H0, CHy, CO,, NO;
(c) H20, CQ, CHs, NGO,
(d) CO, H,0, NG, CH,
(e) None is true.

11.When you attempt to predict the weather for thet @&minutes by assuming that
conditions in general will not change during thate, you would employ (3 points)
(a) persistence forecasting
(b) statistical forecasting.
(c) historical forecasting.
(d) numerical forecasting.
(e) synoptic forecasting.
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12.Look at figure 9.
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Figure 9. Ceilometer for essay question 40

It is a ceilometer, the device to measure the @l@vaf cloud ceiling. It consists of

a projector and detector. The projector has twopkithat each emit a focused
beam through a shutter. The focusing mirrors amtptarotate, so the beams are
transmitted as pulses, shining at an angle ontd#se of the cloud. The detector
responds electronically to a series of pulses atpitedetermined frequency. The
height of the cloud base is calculated trigonoroally from angles of the

transmitted and reflected beams and the knownrdisthetween the projector and
the detector. A ceilometer can measure cloud bage® 3000 m during the day

and up to about 6000 m at night.

If the distancédo between the projector and the detector of a ceilenis fixed at 20
m and the angle between the transmitted beam and the reflectech bw@o a
cloud is 0.5 deg, calculate the distadde the base of the cloud.

(12 points)
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