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A Reference Handbook for Junior High School Bilingual Teachers in the

Domain of Natural Sciences (Earth Sciences): Instructional Language in English
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The Environment of the Earth
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Our Earth
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B¥ thiE BF thaE
atmosphere KEE ~ 7 groundwater H K
biosphere g7l hydrosphere 7K B
brine B7K CREEZK) land subsidence AN
condensation HEaE lithosphere =a
evaporation #Z= (fEF) precipitation 7K
fresh water 3K hydrosphere 7KFE
stratigraphic profile/map | Hb i3 [&] saturation AL
glacier K water table KT
global IR
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The main components of are and . }

HGR

The main components of the atmosphere are nitrogen and oxygen.

RSRBEIHY EZHRVE Ry ECRIIESR ©

® About % of is stored in . account for _ %.
Only less than % of is stored in
4] About 97% of the earth’s water is stored in the ocean. Glaciers and snow account for

2%. Only less than 1% of the water is stored in groundwater, rivers and lakes.
HERHIKETH 9% B AT - AKINEUKE S 2% » HARE] 1% KEETT
7K~ SEELERE -

K

When is , it into . }

f4)(1) - When water is heated, it evaporates into water vapor.

f4)(2) - When water vapor is cooled, it condenses into small droplets.

IKFE G A S SAE R/ N -

Heat energy taken from environment I

Melting \ Evaporation|
Freezing Condensation )

w

Y m—

Heat energy released to environment
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Deepen the students’ understanding of the main points in this chapter through the explanation

of questions
1. Groundwater and rock formation

2. Three states of water and hydrologic cycle

A RS e /KEG Ai 2 (L B

PIREREE o
plE—
SEEH ¢ i e ) R Y B - RERE
e
Through the question and the explanations of the stratigraphic profile geological section
map, students can be more aware of the relationship between the rock strata and the

distribution of groundwater.
(L) The picture shows a stratigraphic profile of a certain area. The gray part of the rock
stratum in the picture is saturated with groundwater. Regarding the various interfaces

referred to by FH, 7., 4, and T, which one is the water table?
REE A EH TN K - BERE - £ -

WF B)Z ©OF O)T
(H0) B RFE—thEryt S~ EE - B
P~ RS SRR A -
Fsb KT 7 :
AF BZ ©OF O)T
(111 P EHE 15 #)
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Teacher: What should you focus on first when you are solving this problem?

Student: I think it’s about the definition of “water table”.

Teacher: That’s right! What is a “water table”? First, let’s talk about groundwater. When the
water that infiltrates from the surface encounters dense and impermeable rock
stratum, the groundwater stops infiltrating downwards. Then, it accumulates
upwards, forming a saturated “groundwater”, or “saturation zone”. The top of the
groundwater is called the “water table”. So, in this picture, which position is the
saturation zone?

Student: The dark gray part.

Teacher: That’s right! The top of the groundwater is the “water table”. Then, how should we
choose the answer?

Student: I know! The answer is [N.

Teacher: Bingo!

Ehl . FRMMEREEEER > HtR R ERRUEWEE
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Understand the three states of water through the global hydrologic cycle.

(L3 ) The rivers on the earth have flowed into the sea constantly, but the total amount of
seawater has not increased significantly for hundreds of years. Which of the following
is the main reason?

(A) Seawater flows from the trenches into the mantle.
(B) Seawater moves to the atmosphere by evaporation.
(C) Seawater seeps into the ground and becomes groundwater.

(D) Seawater enters coastal land at high tide.

(th30) bR RV RA Bt AR - B2 8E S LA KAV B AR N I AEEY
o RN R R E R RA ?
(A)E7KE AR AR -
(B)E/KGFEHABRTMEARR -
(C)A/KE 2 AR i ZEEH ~oK -
(D)E7K e ri sk At st -
(101 FE rrBLHISE 1)

Teacher: Can anyone help me figure out the key point of this question?

Student: I think it should be that “the total amount of seawater has not increased
significantly”.

Teacher: Yes. The stability of the total amount of seawater is related to the three states of
water. Do you know what the three states of water are?

Student: The three states of water are solid, liquid, and gas.

Teacher: Yes. The water on the surface will go through the hydrologic cycle, which involves
evaporation, condensation, and precipitation. As a result, seawater will move to the
atmosphere through evaporation, which keeps the total amount of seawater constant
on a long-term scale.

Student: Then why doesn’t the total amount of seawater remain constant because the seawater

goes to the land?
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Teacher: Even if seawater goes to the land and seeps into the ground, the groundwater still

maintains the characteristics of water, which flows from high to low and eventually
flows into the ocean. Thus, if the phenomenon of evaporation does not exist, we

can’t explain the stability of the total amount of seawater.

Student: I got it! Thank you, teacher.
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. The Change and the Balance of the Earth’s Surface
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exogenetic  (exogenic)

alluvial fan el i1E SMETIEH
process

coastline TR gorge (canyon) [ Ea

convergent plate boundary | BXEHINHRIEA | river terrace JA] P

delta =AM topography 51 2

deposition HEREIEH transportation e #E A E

dune VDR valley EIEES

endogenetic process e JI1E R weathering JEAEAEH

erosion f=ZEdfEH
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©® The (erosion/transportation/deposition) usually happens
in the (upper/middle/lower) reaches of the river.

4] © The erosion usually happens in the upper reaches of the river.

e {F F&CH S AR Ay B -

® The tends to form

4+ The deposition tends to form a delta.
HERRF A SIE R = AN 5=
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Deepen the students’ understanding of the main points in this chapter through the explanation

of questions:
1. The identification of exogenic process—What is exogenic process? What does the
exogenic process include?

2. Different geological processes in the upper, middle, and lower reaches of a river and its

topography.
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Introduce the examples of exogenous process in daily life and let the students understand

the definition of exogenous process through actual cases.

(F30)

(0

10

Teacher:

Student:

Teacher:
Student:

Teacher:

Which of the following is not a phenomenon of transportation?
(A) Driftwood in Pingtung drifts with the sea to Liuqiu Island.

(B) Ashes from Iceland are carried by the winds across Europe.

(C) The igneous rocks of Green Island are gradually approaching Taitung as the

plates converge.

(D) The marble fragments found in Taroko are brought by the river to the seaside of

Hualien.

NEIAE A R AR SR 7
(A)FERAY RN BRI B NRER -
(B)J7K S5 B K LR L 225 I BIOM 2534,
(O BHIK BeE RS S B R SELT -
(D) K& R AR SR 90 /KT E0E0EE -
(104 FRTEHE 9 )

When we are solving this problem, we need to know the meaning of “exogenous
process”. Can anyone explain the meaning of “exogenous process” according to
your textbook?

According to the textbook, exogenous process refers to how the water, glaciers,
winds, and sea waves may affect earth’s topography.

That’s right! Is there anyone who could give an additional explanation?

The exogenous process will make the earth’s surface become flat.

Great! Let’s go back to the question. We can find out that option (A) includes the
effect of seawater. Option (B) includes the effect of winds. Option (D) also shows
the effect of rivers on stones. Otherwise, option (C) emphasizes the process of plate
movement. Can anyone tell me what kind of process that the plate movement
belongs to?

MY AR EERE RSP R RPER 3
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: I think it is an endogenic process.

. That’s right! Then how should we choose the answer?

: We should choose option (C).

. You're right!
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Identify the river sections through the locations and appearances of rocks and ask the
students to explain the different geological processes for different river sections.

(3£ ) In the upstream and downstream valleys of the same river, /[\3% collected the most
appearing stones and divided them into two groups according to their locations. It is
known that the composition of these two groups of stones is the same, but the surface
of Group HH has obvious edges and corners while the surface of Group /. is smooth,
flat and roughly elliptical, as shown in Figure (5). Which of the following is the most
reasonable inference about the location of the stones and the causes of the difference

in their appearances?
(A) Group H is located in the downstream valley. The edges and corners of the

stones are made due to the long distance of transportation.
(B) Group Z is located in the downstream valley. The stones are round and flat

due to the long distance of transportation.

(C) Group HH is located in the upstream valley. It is easy to have edges and corners
because the transportation capacity of the upstream river is weaker than that of the
downstream river.

(D) Group . is located in the upstream valley. It is easy to be round and flat because

the transportation capacity of the upstream river is weaker than that of the

downstream river.

(P32 INFEAEE R B LB R 2 ol sREE T & e 2 o E B NEUH Y
ATH » HREREE B R ~ ZWAgH - ERIE WA A BAAYAH R o B AH [E] - {H
HFEE AR - JAHFREADEEFH EREEMEY - WE(F)FTR - B
FYFR ~ ZFRAH AR BRI RE BLE Rl AH A RS M 72 Fe R - MY RS
9 : Z
(A)FREAR M2 - NfEERa mE H - @% @Qg
(B) ZAHALR T4 - R FE R i R - Bl (5)
(ORI Bl s - NIRERE IR NESS - BoEL%A -

(D) ZAHADFS B2 - INFRAERE I8 NSS - BAEBEE -
(108 FFE P E55 11 )
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Teacher: First, I want to ask a person to describe the features of the rocks in this question.

Student: I think rock B3 has more edges and corners; on the other hand, rock /. is relatively
round and it doesn’t have obvious edges and corners.

Teacher: That’s right! Your observation is subtle. Then, for all of you, which river sections
where the above rocks appeared may be? Please raise your hand and tell me why
you make the inference.

Student: I think that rock FH is located in the upstream area where erosion is more obvious.
Rock /., may be located in the middle and lower reaches where there are more
transportation and deposition.

Teacher: Your answer is great! Then let me explain more why option (C) is wrong. In the
upstream, stones weren’t affected by much transportation and deposition, so they
can retain their original edges and corners. It is not because of the low transportation
capacity that results in edges and corners. Please pay more attention to this part.

Student: I understand. Thank you, teacher.

Ehl . EICERATEY RS — (L R EEER I — M H T evE AR

B4 P aniEAERA  NEZa 0SB % - /R -

ERl 2k o [FEERAVIRAIN - AR M FEE L Ea A I RE R AR AR LT B
UE ? 35 [E SRR T3 F S AR AR R (TS b T 1l -

B4 0 Bl B E O R e E BB LRI - 2 E A A n] e S
BMERRE Y R, -

EHD - [FESPHVEERE o ZAEERIMERE C BUH R EERR - IR R R
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The Interaction between Humans and Nature
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cementation HRAEAE limestone VY o=
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coral HiEEH magma
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diagenesis iR metamorphic rock Py
diastrophism gt )] mineral 1Y)
geopark HE N E solidification st
igneous rock KBe trilobite =R
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©® Through the observation of (shape/color/crystalline state),
we can know that this is a/an (sedimentary rock/igneous
rock/metamorphic rock).

#fl5) : Through the observation of the crystalline state, we can know that this is an igneous

rock.

EHHEERIRREHIEES - BT LIRS R — B -

2] (sedimentary rock/igneous rock/metamorphic rock) are
formed by .

4« Igneous rocks are formed by the solidification of molten magma.

KB 2 FR I Rl = AR S H A FT T RHY -

s BEEE »

AN R - INRER A AR TR AR 2 B RNV
1. = KREEERNSHE -

2. REFESANFE - sl EERElEA -

Deepen the students’ understanding of the main points in this chapter through the explanation

of questions:
1. The classification of the three major diagenesis.

2. The characteristics, locations, and diagenesis of different rocks.
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PRI TR T A BT T v T EFEREFL

w BIREERE o8
BllE—

SR A AR TS A I S [ RR S AR I H D A A B S (E - Ml R e
Through the cases in our life and keywords, find out the corresponding diagenesis and
identify its characteristics.

(L) /N3Z went to the geopark for a trip and saw a rock outcrop in the park. This outcrop
has a layered structure and is inclined as a whole. In addition to many marine bioclastic
fossils, we can also find complete coral fossils in the rock strata. Which of the
following inferences about this rock formation is the most reasonable?

(A) The rock strata were formed by the cooling and solidification of magma.
(B) The rock strata were forced to tilt after it was formed.

(C) The rock strata were formed in a terrestrial environment

(D) The rock strata tilted due to weathering and erosion.

(20 /ICEIRE A E I - I EEERNE R — B R EE - beE B A EiNES
HEHG EHERHNGE - ‘S AR T m 3R 20 A Ve (b ash » t 388 58
BAVHE G - NIRRT g m &8 ?

(A) S S 2 A BEE R AT R -
(BY=JBIERRA IR -
(C)EWFHE VBRI B i et BR T -
(D)AJE BAZERIE R 1T 2 BLEHRIREE -
(108 FH &5 16 )

Teacher: The concept of this question is relatively complicated. First of all, option A mainly
describes the diagenesis of igneous rocks. I would like to ask you which kind of
diagenesis may the “fossils” mentioned in the question appear in?

Student: T know! Fossils will be generated in a sedimentary rock environment.

Teacher: That’s right. Option B is correct because the question mentions that it has “layered
structure” and tilt “as a whole”. Therefore, it can be inferred that the layered
structure of the rock formation was formed before the surface tilted. Then, what is

wrong with option C?

16 B? f RGBS EERETREIP PRAER FEgar 3
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Student:

Teacher:

Student:
Teacher:
Student:

Teacher:

Eh
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It should have been in a marine environment at that time because there were fossils
of coral and marine bioclast.

That’s right. Finally, let’s look at option D. Is it the endogenetic force or the
exogenic force that will make the rock formation tilt?

Internal force.

Then, is it the exogenic force or the endogenetic force that will cause weathering?
Exogenic force.

Excellent!

EEAVEU SRR B A BEE F R K CEHIRBCE TR - AR ]
2 e TMofa ) AR B E RS (E e ©
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Connect the development process of the earth with diagenesis and encourage students

to make knowledge connections across chapters

(FL3 ) Certain rock strata have not been affected by diastrophism after its formation. There
are a large number of intact trilobite fossils and traces of trilobites in the rock strata.
Which of the following is the most likely formation process of the rock strata?
(A) The rock strata were form through sedimentation in a terrestrial environment.
(B) The rock strata were form through sedimentation in a marine environment.
(C) The rock strata were formed by the cooling of magma after an eruption on land.
(D) The rock formation was formed by the cooling of lava after an eruption on the
seabed.

(30 FeEE g R 2 RS e D agh A RESBI =%Eabn S
BRET > % s P RGERE A TR Ry MY 2
(A JE E R HBR B (R RLC -
(B)thE ARSI R °
(O)HI B E IR 2412 2 Al AR -
(D)H R E B RIE 1R 2 Al AL ©

(107 FREFEHE 15 #)

Teacher: First of all, I would like to ask you to find out the keywords of this question. Which
words are the keywords?

Student: Have not been affected by diastrophism.

Student: Trilobite fossils.

Teacher: Good! The rock strata have not been affected by diastrophism and there are fossils,
which means that the main type of diagenesis is sedimentation. Then I want to ask
you about the living environment of the trilobites. Did they live in the sea or on
land?

Student: [ know. Trilobites lived in the ancient sea.

Teacher: That’s right. So the answer is (B). This rock strata were formed through

sedimentation in a marine environment.

18 BY AR R TR R R RPEP W
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Plate Movement and the Secret of Rock Formation

ST EA LTRSS £ R
BT EACRTE AR IGGER R BRITH

AREE PR B RIEHTRR I A AR ACHE R oy g ¢ R HURROROM A 2 P 2
KEFE - B DRSNS I B RS SR A 8 kAR B
EaRvECsk > T ARAERE R AT RUE TS AV B S50 - BlERA pe s i St BRI
S ~ RS E BB SRR RIER N d S R I B L R ER R T R

G

20 B¢ A RS TR R AP E R



-
S 0o IIFLEFREFELC

2-1 hEKpY1E IS B AR IR iE &)
The Structure of the Earth and Plate Movement

AN B A T B A ERAYAERK - Sl T RN EREE LY 2 R R S oy SRR
N7 i A P RO < FETRAE 8 - DUAS T SRR AR Bt SR B I -

EF thaE BEF thiE
asthenosphere WA Pl mantle SEUAS
continental crust K7L mid-ocean ridge thiEE
convergent plate boundary | ZE&HIER oceanic crust NSRS f
core H Pacific Ring of Fire | BRACFF K LI EETT
crust % plate MR
divergent plate boundary | FREAEF seismic wave HE R

21 ks per s = o kAL AL ST b -
YRR EFRETRE Y HRPEP FFR% 3



507 B

4 “ —_ , — S ey > s R - s .
OV mrmEEe T kT P e ITHEEHEFT Y

EaéE

e

L ©® The density of is greater/less than . J

#l5)(1) : The density of the crust is less than the mantle.
MR A AR S e

#14)(2) - The density of the mantle is greater than the crust.
R A iR

® If the plates move (closer to/away from) each other, a
(convergent/divergent) boundary will form.

4 - If the plates move closer to each other, a convergent boundary will form.
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Deepen the students’ understanding of the main points in this chapter through the explanation
of questions:

1. The vertical stratification structure of the interior of the earth.

2. The types of plate boundaries.
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Strengthen students’ understanding of the earth layers vertical cross section by sorting

the structure of the earth’s interior according to density.

(LX) The teacher divides the class into four groups to discuss the structure of the earth’s
interior. The teacher first provided the names and density information of the various
stratified layers inside the earth on the blackboard, as shown in Table (9). Then the
teacher posts a reminder on the blackboard, as shown in Figure (23). We have known
that FH, 2., and N correspond to different stratified layers in Table (9). If the
teacher wants each group to try to deduce the names of the three stratified layers, FH,
Z,, and A, based on the above information, which of the following groups gives the

most reasonable explanation?

#(f)
LHE | FH(gem’) B
A e R A% 2.7 T A=MFET
R RN ‘ 3.0 ' FOERRKR °
) 4.5 B(=+=)
% | 10.7
(A) Group 1 (B) Group 2
If 7§ is the continental crust, /. If B is thicker than /., /. must
must be the oceanic crust, and H be the mantle, and FH must be the
must be the mantle. core
© Group 3 (D) Group 4
If 5 is the oceanic crust, and /, is There is no need to make other
below P, £ must be the mantle. explanations. According to the hints
on the blackboard, we can know that
HH must be the core.
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(h32) ZHNFEDE_EFEE2rEVUH > STamihER N ERRIERY g 5 = - ZRISCEREMR B
RHER S B i iE R R E S ER - ROVFTR - FEEIAERIR ERGHTE
o AE(CHZ)FTR - ERIE - 4 BRI ERERCY) PRV EfRE - 5
Al S S AHRE BB SR E s HEsR H ~ £~ W =Imigny s - AN SIel8HAYER

B S EE 7
#(1L)
4 | FE(g/lem®) B
A e 2.7 LRSI - £
a7 AR 3.0 FRERRA -
by 4.5 B(=+=)
HoA% 10.7
(A) ) %—4 (B) [4a 5 % =i
| ARIERR AL —RA sm|F TOREART » RIT—R%
) BEMNZ  F - AME - ) B3 0 F—Z A -
@ 423 =4 (D) |5 A=K
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

24

(110 T HEGHF 44 )

The question shows that layer H! has the highest density, so we know that the
density of FH must be greater than that of /7, or [N, but the density of 7, and
1s unknown. Let’s first interpret options A, B, C, and D one by one!

OK!

First, let’s look at option A. It assumes that [N is the continental crust, so FH must
be the mantle, and /. must be the oceanic crust. Then, what is the density of PN?
If 74 is the continental crust, its density is 2.7.

When the density of 5 isthe smallest, /. may be the oceanic crust or mantle, and
B may be the mantle or core, so option A is wrong. Next, let’s look at option B.
According to what you have learned, what are the thicknesses arranged from thin to
thick?

Oceanic crust, continental crust, mantle, and the core is the thickest.

That’s right. Option B assumes that H3 is thicker than £, and the question says
that FH has the highest density, so F and /. may be mantle, continental

CEEE Y =TT SN ESREE ToF I FEC R
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Student:

Teacher:

Student:

Teacher:

R

B

i
B

R

B

R

crust/oceanic crust, or core, mantle/continental crust/oceanic crust. Thus, option B
is wrong. Then, why is option C correct?

Option C is correct because the question assumes that [N is the oceanic crust, then
the part below it must be the mantle. In addition, the question mentions that ¥ has
the highest density, so £, must be the mantle and B must be the core.

That’s correct. Then let’s see why option D is wrong! If we only know that FH has
the highest density, what are the possible combinations of H, /., and N?

Z. and PN can be the continental crust or the oceanic crust, and FH is the mantle;
or /. and [N can be the continental crust, the oceanic crust, or the mantle, and FH
is the core.

Excellent!
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Understand the origin of different plate boundaries and the distribution of their geological

age.

(L) Inthe class, the teacher uses a poster to ask students to go on stage in groups to explain

the characteristics of a certain type of plate boundary, as shown in Figure (23). Figure
(24) shows the stickers provided for the students. The teacher also tells them that the
arrows or text on the stickers are used to illustrate the relationship between the
direction of relative movement of the two plates and the age of the oceanic crust. To
present the characteristics of this type of plate boundary correctly, which of the

following ways of pasting is the most reasonable?

(F30) ZRIMERE L —5RGHARRER A 7y el b 2 B A — AR R S S 5 T

B AE(CAZ)AR - Bl(CA-U) R s R ER AR R ARG - M S3FE s
LEALGR EAVRTBHECC A AR - 2 A AR B R AR S A S 7 ) B b e o
RHVRE (7 - 5 I 23R E SR SRR L Y — R RGN R
H 7

wpsm —AEE PAET
R348 #
EH T @ [d—’ |d4—
-4 ] 14 ﬁi%—mﬁ ﬁ&%‘r—iﬁ%
B(=+=) B(=+m)
A) ®)

(=] (=] | | (=] | (=

(D)

f—] (=] ] =] | (=
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Teacher: According to Figure 23, what geological structure do you think might be at the plate
boundary?

Student: Is it the mid-ocean ridge?

Teacher: That’s right. Which type of the plate boundary does the mid-ocean ridge belong to?

Student: Divergent plate boundary.

Teacher: That’s right. Under the divergent plate boundary, the upper mantle melts to form
magma that rises from beneath and forms a new continental segment at the plate
boundary. Therefore, what should be the age distribution extending outward from
the plate boundary?

Student: The boundary of the plates is newer, and the farther out, the older.

Teacher: Right, so the answer to this question is (D).
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Plate Movement and the Effect of Endogenetic Process

N\

AN ERAY A E TI(E R Rk DS - DLERIAE T/ E A T s ath 2 e A= o 9 RS
b BIANGAESY - Brfg it Rn P BLEES) - Moy Bl 48 1EETE ~ e K PR gy %

AR S SRR 22 22 - Rt PR B R A BRI ]

B thiE EF thE
continental plates REERER hypocenter (focus) ER
earthquake intensity HESE(REE) | normal fault FERfE
endogenetic process N JI7ER oceanic plates TEFENR
epicenter B reverse fault i g

Richter magnitude scale
fault Zi=! A PR R A
(Richter scale)
fold mountains ALK seismic wave R
footwall B strike-slip fault ALl =
hanging wall Hnt:E faulting B e A
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O The (normal/reverse) fault is formed by the
(sliding/upthrust) of the hanging wall.

#4] © The shape of the fault depends on the movement between the hanging wall and the footwall.
The normal fault is formed by the sliding of the hanging wall.

ErErVBRRHUAR £ MR ERVREE) - IEETEE BB AR -

® The , the more

4+ The stronger the earthquake, the more destructive it is to the earth surface.

HURESRIERGR - BIHIRAVBER TR -
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Deepen the students’ understanding of the main points in this chapter through the explanation

of questions:
1. Movements of different types of faults and the effects.
2. Knowledge of the earthquake magnitude and intensity.

29 B¢ A RS TR R AP E R
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Understand and identify the geological structures of the earth surface formed at the

different plate boundaries.

(L) Figure (9) illustrates the characteristics of the structure of the earth surface in a certain
area. In the figure, 9 is located at the mid-ocean ridge, £, is located at the ocean
trench, and PN is located at a mountain range on land, and this mountain range has
volcanic activity. If the underground structure connecting H, 2, and N is
illustrated as a cross-section diagram of plate tectonics in this area, and arrows are used
to indicate the directions of plate movements, which of the following is the most

reasonable?

(P30 B B R s T R - B
FRAERES b 2RSS E PR £s
LR L o ELUHRA KUGES) - SE T - -~
7.~ PI MBI TR - SR Y
PR ST R R B A AR R TR LS
7 > BT R 2

A()

(A) 3R

N YT
WAE  HnE

(108 SR P& 23 #)

Teacher: According to FH being as a mid-ocean ridge, do you know what kind of plate
boundary it is located at?

Student: Divergent plate boundary.

% BlY [ AR RS TR R AR H R
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Teacher:

Student:

Teacher:
Student:

Teacher:

il
B
il

T
4
B
4
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That’s right. Therefore, the direction of the arrow should be stretched from the center
to both sides, so we should delete options A and B first. Next, the question mentions
that /. is the ocean trench. Do you know which plate subducts downward due to
the density difference between the sea and land plates?

Oceanic plates are denser than continental plates, so they subduct downward to form
ocean trenches.

That’s right. So which option should we choose for this question?

The option (C).

Excellent!

BALFER - MGRE PRI R > AR RAE S AR TRV S E 2
TR IRIE ST -
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Enable students to identify the difference between the magnitude and intensity of

earthquakes and apply the knowledge.

(L3 ) /NEE felt two obvious earthquakes at home this month. She inquired about the
earthquake intensities recorded by the station closest to her home when the two
earthquakes occurred. The intensity of the first earthquake was measured as level 3,
and the intensity of the second earthquake was measured as level 2. Based on the
above information, which of the following is correct for the comparison of the
shaking degrees recorded by the station caused by the two earthquakes and the
amounts of energy released by the earthquakes?

(A) The shaking degree of the first earthquake is greater, and the energy released is
also greater.

(B) The shaking degree of the first earthquake is greater, but the difference in
the amounts of energy released cannot be compared.

(C) The energy released by the first earthquake is greater, but the shaking degree
caused by it is smaller.

(D) The energy released by the first earthquake is greater, but the difference in the

shaking degree between the two earthquakes cannot be compared.

(30 AA/NEERPIRZ 2R RHBERHE - dEsE i oot E s A0y - Bt
ATHIVEHIRE R - 1SS —RHEAEE R 3 &) 5B IR R 2 4 - 7fF<'
B _EA - G R A ik Mk 4 SR A T B R R RE B AN Z Rl > I
HIEHE?
(A)ZE—THERERAE SR > R HRE Btk -
(BB —RHBHIEREERA » HRALBRIERNER -
OF—XHERMAVE RN - HHISHHERIEE R MRy -
(D) — I BRI RE RN » (HEUALLEN X IE R LA E S -

(109 P E55 35 )

Teacher: This question mainly hopes that you can identify the difference between the
earthquake magnitude and the earthquake intensity. I would like to ask you a
question first. What is the earthquake magnitude?

Student: The earthquake magnitude represents the amount of energy released by the

earthquake. (The earthquake magnitude represents the magnitude of earthquake

energy)

3 BY AR R TR R R RPEP W
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Teacher:

Student:

Teacher:

Student:

Teacher:

EH
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That’s right. A single earthquake event does not change its magnitude no matter
where it is. Then, what is the earthquake intensity?

Earthquake intensity is used to express people’s feeling of ground shaking and the
degree of damage to buildings.

That’s right, and the earthquake intensity will vary depending on the distance
between the station and the epicenter. The question says that the intensity of the first
earthquake is level 3, and the intensity of the second earthquake is level 2. Therefore,
we know that the shaking degree of the first earthquake is larger. However, since we
don’t know how far the station is from the epicenters of the two earthquakes, and
the magnitude of the earthquake is not mentioned, it is impossible to know the
difference in the amounts of energy released by the two earthquakes. Do you
understand?

Yes!

Very good.

i B A S R 2P o] DA st B A A Rt B 5 i 2 [ 2R - (A - A8
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2-3 BEMAEF
\The Record of Rock Formations

A NERE RS EIRE AR > DURA FIHYE SRV E X IR IR
E(ba (b0 FrEERE SR It AR FAERFARESHEENT A
REMEAEG > TR DHEN E R R S R T -

BF thiE EF thE
dike =k index fossil (LA
dinosaur RHE sedimentary rock RS
erosion 1= 8R7EH the Cenozoic Era AL
fossil 1A the Mesozoic Era A4
geological time HEFA the Paleozoic Era HAEMR
Stratigraphic profile 25 < 1 trilobite =TSR
igneous intrusion KEERA
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O The (lower/upper) rock strata were formed
(earlier/later) and were affected by geological events that occurred
(earlier/later).

4] : The lower rock strata were formed carlier and were affected by geological events that

occurred carlier.

s N TS AR - RN 2 S R L E BT 2 -

(2] (Trilobite/Dinosaur/Mammal) is a kind of index fossil.

It can be judged that the rock stratum is formed in the

(Paleozoic/Mesozoic/Cenozoic) Era.

#4)(1) - Mammal is a kind of index fossil. It can be judged that the rock stratum is formed
in the Cenozoic Era.
R — R LA - A DUIRB e Z a4 -

f4(2) - Dinosaur is a kind of index fossil. It can be judged that the rock stratum is formed
in the Mesozoic Era.
B (LA - ALURB EHET N Z e R A -

f4(3) = Trilobite is a kind of index fossil. It can be judged that the rock stratum is formed
in the Paleozoic Era.

=R EARE(LG - ATDMHRE AT R S PR A

o BEEHE »
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Deepen the students’ understanding of the main points in this chapter through the explanation
of questions:
1. Identify the sequence of geological events.

2. Understand and identify environments and index fossils in different geological time.

w BIREERE o8
BllE—

st ¢ EABEIE A o AR E SRR RIE -

Understand the sequence of geological events through the interpretation of the profile.

(L) Figure (21) is the stratigraphic profile of a certain place. It is known that the strata here
have not been reversed, and the rock stratum /£, deposited between 15,000 and 10,000
years ago. The following shows the depositional age or formation age of other rock
stratum, which one is the most reasonable?

(A) The rock stratum HH was deposited at least 15,000 years ago.
(B) The rock stratum 75 was deposited less than 10,000 years ago.
(C) The dike was formed at least 10,000 years ago.

(D) The dike was formed less than 15,000 years ago.

() B A—) B S - ORI R R - 0 2 B
B4 15,000 4:~10,000 4R RS - FHIABIH ML & S REHT TR AR BT R
R IR AT ? s w o
(AR REES /0 1500048« [ 01
(B S IBHUR AL BE R 51 10,000 4 - —=
(C)K IR BRATTY I ETBE 228/ 10,000 4% -
(D)K R BRI R AR SR 5] 15,000 4 - 5

Teacher: The question mentions that “the strata have not been reversed”. What is the sequence

of the formation time of different rock strata in Figure (21) from old to young?

Student: 7, 7., H.

% BlY A EE RS TP AR R
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Teacher:

Student:

Teacher:

Student:

Teacher:

I
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Correct. Then let’s check the options one by one! First of all, option A says that the
rock stratum HFH was deposited at least 15,000 years ago, which should be wrong
because the rock formation /., beneath HH was deposited between 15,000 and
10,000 years ago. The rock stratum H is younger than rock stratum /., so the rock
stratum FH should be deposited less than 15,000 years ago. Then, for the same
reason, why is option B wrong?

Because the rock stratum PN was formed earlier than rock stratum /., it should be
deposited at least 15,000 years ago.

Correct. Let’s take a look at options C and D. It can be seen from the figure that The
dike formed later than the rock stratum /., but we can’t infer the formation time of
the dike accurately. The only thing that is certain is that the formation time of the
dike must be later than the rock stratum /.. Therefore, it will not be earlier than
15,000 years ago. After the above deduction, what do you think the answer is?

The answer is (D).

Great!
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Understand the sequence of geological events through the interpretation of the map.

(3L32) Figure (6) is a stratigraphic profile in a certain area. Marks with the same symbol or
color in the figure represent the same stratum before being dislocated by faulting. It is
known that the strata in this area have never been turned upside down. Stratum 2,
contains fossils from 10 million years ago, and stratum [, contains fossils from 50
million years ago. If a stratum in the picture contains fossils from 30 million years ago,
which of the following is the most likely stratum?
(A) or B
(B) T or 2
CRWorT
(D)H or iy

(132 B OR) R SRy g A~ B - B P AR E AR e e rvi s - (AR
JEsEEIRT AR g - A IE R Y 384 E TR g ohaa—
TEERAEYEG - kP RIER A TEERNEY LA - BE P HEE
SR = TEFERNAEYEA > RIZtE A TR MY ?

(A)C or B
B)T orcd
C)RForT
(D) or ¥

(109 R EHE 7 )

Teacher: For this question, you need to pay attention to the fact that the strata are dislocated
by faulting and there is no up-down inversion. Considering the left and right sides
of the fault plane, which stratum on the right does the stratum %, on the left

correspond to?

Student: Stratum ¥, corresponds to the bottommost stratum on the right.

3 BlY A EE RS TP AR R
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Teacher: That’s right! Therefore, both stratum & and the bottommost stratum on the right
may contain fossils from 50 million years ago. In addition, according to this
sequence, it can be known that stratum /., which is above stratum [k, was formed
later. And it contains fossils from 10 million years ago.

Student: According to the above information, the stratum containing fossils from 30 million
years ago should be placed between stratum /, and stratum [, shouldn’t it?

Teacher: That’s right. Can you please try to give more details?

Student: The stratum containing fossils from 30 million years ago should be stratum P or
stratum | .

Teacher: Correct. Option C is the correct answer.

ERN . ER IR EFEFRZMTERR > B —ERA % AEEEE HoRSEE BNy
e - HEEEEAYAAGR > Ry It a] DO EEA AIR— e ?

R e i UK EE A IR R I -

D %8 | bt EEEIER T g - # A T REE A LT EERN LA » HR
BEENHE T RE 2B eIt g b IPRERER - B&F—T

BRI LA -
B HUERIE LIRS - &A= TEER bR EEZ R TR ZE R A
ul% (?

CRl 28 o AP ] SR [E B e [ B S B AR — LR 7
B4 gA=TEFRbafNEREEENET &g -
Chl - (OB IENE > 5E C BETH Ry IEf# -
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The Vast Universe

BT A CATE RS ERER 2y SHEE - 2T
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Universe and Solar System

BEAMNERZETARAZE) - AR ERNE RSERIENRE - EREMITE
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iz ? F RSB AR - (EEAPTSE I A P S (R BR(E (& U & T i T AvE
B FHAYEFEHIRA  IEFFERMTRTFARE -

EF thiE EF thiE

astronomy ROEE planet T2

earth HrER revolution N -t

galaxy 2& satellite e

Jovian planets BARITE Saturn +2

Jupiter RKE Sirius KIRE
light-year FEAE Solar System N E

Mars KE star T2
Mercury KE Terrestrial planets JEH TR
Milky Way R & universe FH
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Neptune HEE Uranus REE
orbit Ly Bz Venus 2

[ ® How faris from

%47 - How far is the Earth from Sun?
ERPERE KPS A 2% ?

[ ® There are in the

4 © There are eight planets in the solar system.

H/BITEERG RS -

[ © It takes to revolve around . }

4 - 1t takes the earth about 365 days to revolve around the Sun.
HER AN PS— B A & (E_L 365 K -

[ o be composed of

4 - Terrestrial planets are composed of rocks and metals.

JEHITT B A RIS R A AR, -
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After studying this section, students should be able to know that:

— ~ TEREER RS T R AL - AT D e TR A -
Students can understand that light-year, or lightyear, is often used to measure the distance
of space in astronomy. They will also be able to calculate astronomical distances with the
unit of light-year.

= BEREEIRIG BT BT R MRV ERER - BT B EEOR T B AR AR R
’%—’; °
Students can compare different planets in a systematic way. For example, they can point

out the differences between Terrestrial and Jovian planets.

o IEERE s
5l RE—

i | RAEREHFGEOLFRTRIVER AE LA -

Students can know what light year means and how to use it in unit conversion.

(537 )Light travels 9.46 x 1012 km in one year. It is about 8.7 light-years from Earth to Sirius .
Based on this information, how many years does light need to travel from Sirius to
Earth?

(30 e —FHYEERERy 9.46 X 1012 N H » KIREFEIIEREY 8.7 S04 » L AT ADIERE
KIRE FIER TG 2/ DA 2
(A)8.7 (B)8.7x (9.46x1012)
(C)8.7,7 (9.46x1012) (D) (9.46x1012) 8.7

(91 455 R P AEIER 48 RED)

Teacher: We know that light years are the distance that light travels in a vacuum in one year.
So, are light years used as a unit for measuring distances or time?

Student: Light years are used as a unit of distance.

4 2 L pE L 4 > 2 = = ) 3 N = < > >
3 WY pRpBEadRETRIP SRPEP FFR%F



Teacher: Now, the question tells us that it takes light 8.7 light years to travel from Sirius to
Earth. How many light years does light need to travel in a vacuum from Sirius to
Earth?

Student: 8.7 light years.

Teacher: Yes, 8.7 light years is correct. Option A is our answer.

EHN ORI CEEZE P RUE —FRYEERE - AU R IE R B B R R R AL 7

B4 0 BEEEEL(L o

EET 0 RAMTE S H REDUERIREFHERLY 8.7 SLE > FrLOEEEZERIE A
T VEAIEE?

B 8T 4

EHl - PTLAEMEE ZEEZ Fy(A)8.7 & -

BlE_

SHH ¢ BRI G A I T 2 BUE AR T 2R E 22 R -
Students can tell the difference between Terrestrial and Jovian planets of the Solar System.

(ZE3Z ) Based on the current knowledge of the Solar System, which of the following statements

IS correct?
(A) Both Terrestrial and Jovian planets of the Solar System have the same

number of planets.
(B) The Milky Way has a similar number of starts to the Solar System.
(C) The Terrestrial planets are composed mainly of gases and ice.
(D) The Jovian planets are less dense and smaller than the Terrestrial planets.

(P30 I E TSRS AB > FIIROIT H R 2
(NNKAT R A BT RO T BRI -
(B)SETT 3 LA 2 2 B B KB <
(O TR TR + KWL -
(DYEAT AT R B NS T2 -

(109 4B 555 22 F)
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Teacher: Let’s start with Option A first. Do both Terrestrial and Jovian planets have the same
number of planets? What are they?

Student: The Terrestrial planets include Mercury, Venus, Earth, and Mars. The Jovian planets
also have four planets. They are Jupiter, Saturn, Uranus, and Neptune.

Teacher: That is correct! How about Option B? In fact, there are so many stars in the Milky
Way — around 200 billion stars. However, Sun is the only star in our Solar System,
so Option B is wrong.

Teacher: Next, The Terrestrial planets are composed mainly of rocks and metals. So, Option
C is wrong either.

Teacher: Finally, Option D is also wrong. We have just mentioned that the Terrestrial planets
are composed mainly of rocks and metals. In contrast, the Jovian planets are
composed mainly of gases and ice. About density, are the Jovian planets denser or
less dense than the Terrestrial planets? Why is that?

Student: The Terrestrial planets are denser than the Jovian planets. Their volumes as a whole
are greater than that of the Terrestrial planets, and the Terrestrial planets are made of
solid surfaces.

Teacher: That is right. The mass and volume of the four Terrestrial planets are relatively
smaller, but their average density is greater than that of the four Jovian planets. In
other words, the four Jovian planets have low densities despite their sizes. Saturn is
a case in point. Saturn is lighter than water.

Teacher: Now, tell me which of the given statements is correct?

Student: Option A is correct.

Teacher: Great job.

RN (AEIH > BT B B T R0 BIEV A TUET & - SRS W T 2t 7

B4 BHTEAKE - 8 - HEKNDKE > TEATEARAE - 12 - REE
MUEEE -

E BET NG BRI ? BRI R AR RE - KR T
ERELLE > KIFZRAARG—HEEE  FrPAB)E SRR -

D (CO)BEIEAY LRI E 2 A T B FE R dve o~ B FYEFER FTLAC)
ARSI & A IERERY -
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3-2 EREAME
Day & Night and the Seasons

\

RfEE—RZH - TMTGERE—EER ~ —(ERIRTE ? )BT EEARHEG B5H RHY
RefEIR = > TR AV REITRAE 2 RS —ERRe ] Z AR A1 SR 17 2 JHEE T Agis B8 4000
TEYERE(E - B EE e T AR ER GRS Y AR BB BK B IR (R > DURCRES
HEBREEA TR B 7

BEF thiE BF thiE
rotation ] solstice ZH/ZRE
axis of rotation i perpendicular incidence | E &
revolution N -t daylength H g &5
vernal equinox By polar day KE
summer solstice ) polar night KK
autumnal equinox Bk or Arctic Circle =]
winter solstice S Tropic of Capricorn [E| Bl
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L (1) revolves around . J

#1147 : The Earth revolves around the Sun.
IR GEE R N -

‘ 2] is now polar night/day. ’

4] - The North Pole is now polar night/day.
JEERAE A KE

L © not only but also . J

4+ The Earth is not only rotate but also revolute around the Sun.

HiERA A g Bt g 5L KA -

L ® My favorite season is . J

4 - My favorite season is summer.

HERZEHIFEZERX -

« BEEHE »

FEE AR - BAEEEII MR
After studying this unit, students should be able to know the following concepts:
— ~ EAERRERIEAERE R ERN M EAE - HIREEEZ e -
Students clearly understand that the locations of perpendicular incidence of sunlight vary

in different seasons. The daylength consequently is affected.

8 B¢ A RS TR R AP E R
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= BARRE R AIER B R A EHEE ER L E DSORGB SR B E
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Students clearly understand that the Earth’s position in the revolution orbit around the
Sun and the location of perpendicular incidence of sunlight on Earth are constantly
changing, which result in different energy from the sun received by Earth. The

consequence is the seasonal changes.

o BIEER o8
BlE—

st ¢ BERESAIE KD BB R BN - A EMITER REAE -
Students know that when sunlight irradiates perpendicularly at different locations on the

Earth, the daylength could vary.

(L) The picture shows the sunlight irradiating the Earth someday of the year. According to
the picture, which of the following statements is true?
(A) Comparing the daylength at different locations, <, > B > North Pole.
(B) Comparing the daylength at different locations, B! > Z >North Pole.
(C) There is no sunlight at North Pole at all.
(D) There is no sunlight at South Pole at all.

(30 GlE A —F AR R R R - dE PRty E R > T

YW

HIEHE 2 Q&
(AYE K H HRLEs g bty - 2> B> b e - e

(B) &K FI GBI » 1 > 22> JLHE - 4 =g o
(O)ILAEEE R 2 BRI - % z

(D)EERRE REEBEREIKS -
(94 L35 R AESIER 28 RED

Teacher: According to the picture, we learn that sunlight perpendicular incidence occurs at

North Hemisphere. Do you know what possible season the Northern Hemisphere is

in?

Student: It could be summer.

“ BlY A EE RS TP AR R



KT FR T ENET P oo L EEHEFEL L

Teacher: Where does polar day happen in this picture?
Student: At the North Pole.

Teacher: Meanwhile, the South Pole should be...?
Student: The South Pole should be polar night.
Teacher: Then, which is the correct answer?

Student: (D).

EhN : MRBES o BT DAHIERES B ALFEK - BT LAE ST ] DAAIE LRI A AT
RESE MR =BG 2

B4 AREREE -

ER AR R R OE s g IRk E R SR

B4 0 R E -

Ehl - FTLUE(ERH R RS R oo 2

B4 iR e K R HVIRAR -

RN 8 ?
B (D)
flmE—

sl SRR R E RS B B K = A SR L B ] R R YRR %
Students can understand how the trajectory of the Sun’s motion and changes in the solar
altitude angle relate to the length of sunshine.
(F£3Z ) The schematic diagram below shows Bobo’s one-year observation of the noon Sun’s

positions in the sky. He found that the noontime shadows are the shortest at Point X
(The length of the shadows is shorter than the body height). The noontime shadows
are half of the body height at Point Y (The length of the shadow equals % of the body
height). The noontime shadows are the longest at Point Z (The length of the shadows
is larger than the body height). If the noon Sun is at Point Z that day, which of the
following statements is true?
(A) That day, the day is longer than the night.
(B) That day, the day is equal with the night.

(C) Over the year, the Sun is at Point Z for two days.
(D) Over the year, the Sun is at Point Z for one day.

50
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Teacher:

Student:

Teacher:

Student:

Teacher:

4
gk
i
i
4

TIEFE R T 2 AR &

AR H ATEIRES 2 A8 YR A& I 2
(A)JUKAT B rpsgisthf T 2 BT T 2 B AH
(B) SR AR BRI 2 A YR E BB A B
(C)JsihAT 2 EEEHREE ~ /KEYVE TR
(DYEATT EHVE LU AGIR B/ NPT 2

(109 [ &5 5 ZARSE 22 )

Let’s look at the diagram. What do you see?

This is a schematic diagram. It shows at what angle and in what position the Sun
radiates over the horizon at different times.

that’s great. Have you also noticed the English letters in the diagram? What do those
letters represent?

I think they represent the noontime, meaning the highest position the Sun reaches in
a day.

That’s right. Let’s go back to the question. From the question, we know the Sun now
is at Point Z, the midday position at the Winter Solstice. That is when the day is
shorter than the night with the fewest hours of sunlight.

R MTAEE[EE R - (RPIRe ST [EEE A T (T FIE 2

S EE—ERERE - B T RS FR RS e PSR L BRI A -
R - AR ERERE b — SRS 2 AR R EE ?
HIEAP AR AR - Rt E KA ER R =L E -

23t o RMTEEHE - EHR > BHAERGIILEE Z B e L 2R K5 1E
BRI E - EREAEERRA - FrlliER SR HREEH—X -
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3-3 HittBrytE¥EE)
Relative Motion of the Sun, Earth and Moon

HEBRCEHERRVEE » AGMAEHE - M ERABRRES S TR A R MTE8 T
A5 - fRIBRE ~ HiEREL F 2 =R RV E(L - B MG DU EI A ARV &S - Hak
B @l Rl IR G H RS AR LR AR TS R E R - RTERME AR
AR RARAR—BEE ? AR T80 » TR PRRE RS > HAAA]
GRAWHK T ? Bl R (TG A0t ? B — i (ET it |

BF thE BF thE
counter-clockwise direction | #HEET F51A] new moon ¥ () H
ebb tide AR relative position | fHEHMIE
estuary [ revolution N L
flood tide It shadow zone iS5
full moon () H shooting star iy
first quarter moon 5% H solar eclipse H&d
last quarter moon T5ZH lunar eclipse Heh
high tide M| tides :Ds%
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L o when are aligned. J

4] = A lunar eclipse occurs when the sun, earth, and moon (in order) are aligned.

EH - A R PRI — By - iR 5Ras4: -

‘ O 1t takes to revolve around . ’

4 - 1t takes the moon about 30 days to revolve around the earth.

HERAERBR— ARG ETE L 30 K -

L © The tide is in, we . J

4+ The tide is in, we'd better get back.
sl T BT ERA A A

L 4] , waiting for high tide. J

4] - We moored in the estuary, waiting for high tide.
B CHEE - F AR -

o BEEHE »

FEEETARITR  BAEEELITER

After studying this section, students should be able to know the following concepts:

— ~ SERESNE H i H AL ERE (5 H] 1A [F] H AH B A B S AR AR -
Students can tell different phases of the moon from the relative positions of sun, earth,
and moon and their related occurring time.

=~ B geat RS A M
Students can infer and apply the regulation of the tides.
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Students can tell the phases of the moon and infer the corresponding time from the relative

position of sun, earth, and moon.

(L) One day, Ming took a picture EH of the sky over his head. At some other time within

30 days, he took picture 2, of the sky at the same place. As shown in the upper right
pictures, the white part was the phase of the moon that Ming saw. The lower right
picture shows the relationship between the Moon, Sun, and Earth. The black point
represents the North Pole. Consider the lower right picture, based on the phase of the
moon and the picture taken position, what is the time interval of these two pictures?
(A) The time interval is 7 days.

(B) The time interval is 14 days.

45 8

(C) The time interval is 21 days. % ‘ o —ﬁ_u% il

(D) The time interval is 30 days.

ZEFO R IR R - 42 30 RAHYHH

B B - A E — R E CERTAM TR R ZE RS B 208 5 - iSRS R A L
Ao > B 3 @E R E R NEE IR A A - A N EE HBK - #IERERFS A
HFE R ERE > BRARIEKIL - 27545 MENIRE 5 AR S T irAE - T
S TRERIIE A Frir i i b e SR > e e ?

(A) FelbE« 7 % - e
(B) #HI4T 14 % < L Samran
(C) ARRREI 21 K - 0 YD 0
(D) FFFLT 30 K - Lk

(104 S TP &5 45 )

Teacher: In the upper right pictures, picture B shows the first quarter moon, and picture /.

shows full moon.

Teacher: According to the lower right picture, what phases of the moon we will observe

BY f A RS TR R RPER SRR
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between first quarter moon and full moon?

Student: In counter-clockwise direction, we will observe new moon after first quarter moon,
and then last quarter moon before the full moon.

Teacher: How many days between first half-moon to full moon?

Student: Because Moon revolved around the Earth and rotates simultaneously in a cycle of
28 days. And, from first quarter moon to full moon is just three-fourth of the cycle,
therefore, the answer is 28 X (3/4) = 21 days.

Teacher: That’s right! The correct answer is (C), 21 days.

EhD . EHESA ETRIHIES MR H - B H G B FraEaiR s -

Rl T JTHVE TR 52 H 2w H 2 BT E B 2 H AEYE ?

B (IR TTIA 0 MR HZ RS ETIAA  HRER LA 2B g A -

EEN . PR T Z AR H o SRR SEEE SRR ©

B IE SEEEHNERAT AN %Eﬁﬁﬂ* FRRZ R 28 K HAE N2 HEIE H IEF 28
AR Y5y » IR 28 X (3/4) =21 K -

eI /xfﬁ ! Jﬁﬁuﬂﬁéﬁ SEIH(C) 21 K -

pIEE—

sthH ¢ SRRV R I RE R RAE A -

Students understand the regulation of tides and apply the calculation.

(3£ ) Qiang unfortunately drifted to a desert island. After observing the tides for a while, he
found out that in a month, there were two days of high tides having the highest water
level. The phases of the moon of the two days might be either full moon or no moon.
The best timing of taking the raft to leave was one of the two days. Accordingly, he
started to craft the raft on some full moon day. If it took Qiang 7 days to make the raft
and he could leave the island once the water reaches the highest level, how long did he
have to wait to leave at least?

(A) The day he finished making the raft.
(B) Seven days.

(C) Fifteen days.

(D) Twenty-one days.

> Y AR RS TR R SRR R
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(FF0) PRS2 ZREIm A S - MAEBRERNS— BRG] 2 1% - SHLE H A W K]
Ay © IEMREYAAE > ATREEim H BUE B R E A EIA 52 - H AR
TRBEBRAY A I > AL H B H TR ga B EAE: - &Pl T 7 K
AR > HEFRE EACRE KO = HY H T Rtaessd - Rt REHF X
SESIEIL: 3
(A) ELEKX -

B)7XK-
(OREFNE
(D)21 K-
(106 FEEI &5 23 )

Teacher: In each month, high tide happens when it is dates of new moon and full moon, which
is the first day and the fifth day of the month. Therefore, the time interval is two
weeks from full moon to the next flood tide.

Teacher: Qiang started making the raft on the full moon day, how long did he take to make
the raft?

Student: Seven days.

Teacher: In how many days will high tide happen?

Student: Since the time interval of the two high tides is 15 days, (15 — 1) — 7 = 7 days.
Teacher: Exactly! In about 7 days. So, what is the answer?

Student: (B).

EHT  EHE RS A - 2 H > BRI E - R TR
PRSI (E A -

EA BRI A & HBMARIE AR IR OB KB ET T ATE ?

B TR

EET A B A i 2

BAE RS KR FEAORIR 15 5 > FRLA(I5-1) =7 =7 % -

EET SG8 | KAIFEAGR T R R AT (EE A R IR R ?

B (B) -
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Unpredictable Atmosphere
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Earth's atmosphere
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[BSEAE HER R Y 22 S Ry AR - KSRV G DAL - KSR EER V- T i
BRAVEER > A RAAVELL -

EF thaE B¥F thiE
absorption/ absorb Rz stratosphere S E
atmosphere KER altitude =S
atmospheric profile RNRE kilometer ANEEN
air pressure KRR nitrogen £
carbon dioxide =Y (R oxygen £
constant gases [ 7 SR AS pollution g
earth HhER troposphere e
gas R variable gases AR
gravity BN water vapor KSR
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We show the composition of y , and , etc. Among them,

is necessary for

(G

: Hello everyone, we’re Group 2. We show the composition of the Earth’s atmosphere,

including nitrogen, oxygen, argon, carbon dioxide and water vapor, etc. Among them,

oxygen is necessary for human survival.

REE > FATE5E 8 - JlIEon T AR BRIV T BEER - FR
R - ZRERR ~ KGR - P ER EJ\*EEY??HM*E’J%%% °
{ ® You can mark and on the presentation. }

G

You can mark constant gases and variable gases on the presentation.

IR i o] DARFIALE SR AR B nT S SR e A R A I E RS I

©

contain a variety of . Among them, be.V , and
be.V

]

59

: Aiir contains a variety of different gases. Among them, nitrogen, oxygen, and argon are

called the constant gases, and water vapor is a variable gas.
ZZRT A SEAFERRLE  HPER - S8 SRl AREREE  KRAlE s
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After studying this section, students should be able to know the following concepts:

— » REMEEHR > HERMERAFEERE - WEHAKR - R bR EETHRAE
The atmosphere is mainly composed of constant gases, such as nitrogen and oxygen, and
variable gases such as water vapor, carbon dioxide and others.

o RAFTHOREE by BB R4S RS -

Studnets should know that atmosphere can be stratified by temperature changes and apply
this in life situations.
w BIEERE o8
BlE—
SROH S AEEIEARAIER | A RAR RSy » LR R AR 5 -
Students will be able to understand the composition of the Earth's atmosphere, and the
types and significance of constant gases.
(332 ) The diagram on the right shows a pie chart of the composition
of air near the Earth's surface. In general, the composition of (7E8|3%)
the air near the surface is dominated by gases FH and /.
According to this diagram, which of the following
statements is correct? Eith (1%)
(A) H is called a constant gases, and /. is not a constant gas.
(B) & is called a constant gases. and H7 is not a constant gas.
(C) B is argon, the proportion of the air near the surface varies greatly with the
locations.
(D) Z is oxygen, the proportion of air near the surface almost does not change
with the locations.
60
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(A) FHHERyIRLE A - LA 2 IRE RAE -

(B) Z%ﬁ?ﬁéﬂ‘%‘fﬁﬁ:’ﬁﬁ@ > A2 IRE SRR

(C) H AR > AEHRITATZE SR P AT S Y EE BB A TR AL -
(D) ZJ%%% » FEMERIS AT 22 R AT S U EL B P A BE S RE K 8 -

(110 SR EHE 12 )

238 Solution:
HE A EER > JefR 0 WE B N ER R B S I E Rae - #E (D) -

“HFH” is Nitrogen and “Z.” is oxygen. Both of them are constant gases, which do not change with

time or place.

61
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Teacher: What do you think are the most and the second most abundant gases in this pie chart?
Student: Nitrogen and Oxygen.

Teacher: That’s right! Will the proportion of them change with time or places?

Student: No. Both ‘nitrogen’ and ‘oxygen’ are in fixed proportion.

Teacher: So are they constant gases?

Student: Yes!

Teacher: Then can you tell me what kind of gases change with time and places?

Student: Water vapor, because the water vapor will have different proportions at different

relative humidity.

HIBR A AT 5 LR R B ) R R % 2
FRBEA -
| TER BTAR EZE R LI R IS R B

- R BT REEI

AR LA IR S PR L S A i A~ (B BR Fe] RG B e 2
KR B AEAR FEIAE SRR KR & A A —ERrIEE R -
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This question can check whether students can memorize the atmospheric profle and
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distinguish features of atmosphere at different altitudes with authentic cases.

(H30)

(H=0)

On a winter vacation trip abroad, /N\¥T found that there were no clouds above the
plane, but there was a cloud sea below, when the full moon in the east was just rising.
He took a picture out of the right-hand window of his seat, as shown in the picture,
where the plane was located near 35 degrees north latitude at an altitude of about
12,000 meters. After searching for the data at home, /\#T thought that when he took
the picture, the airplane was flying near the middle of the top of layer A and the bottom
of layer B in the atmospheric profile in this picture. Which of the following should be
the names of the layers A and B at the double line?

(A) Layer A : Stratosphere ; Layer B : Mesosphere

(B) Layer A : Mesosphere ; Layer B : Troposphere

(C) Layer A : Stratosphere ; Layer B : Troposphere

(D) Layer A : Troposphere ; Layer B : Stratosphere

RN BRI TR SRS BT EE - B AR B R
ST A R HEE o t R A RIEs s MaE 7 —RIER > AERTR > L
TRIEALFYIL4E 35 FEIFAT ~ EEEYRy 1 & 2 TAKR - /NERREHRER L - 3
R fa It AR A Ry - TRAR S R B AR o7 g T Y B e TR B AT £ 8 JEE 0 2 S 57
T

BRI L= AR T - W g RE - ER NI ?

(NG P - ZJE e
(B)FIfE © PR - 2 - R
(ORE : T8 > ZJ8  BE

&
i
i

(D)HJE : #iE - 28 -
(109 FFE P &5 49 #)
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#ZRH Solution:
BRI R oK RIS R T AE » SRIRITHERITIN KRR @i ERE » R RE LK
SEEEN BT RITHIFERIEE RN KRR E T " REIESS | fl T SEREEE

LGS

> HUEE(D) °

For international flights, the aircraft will fly in the stratosphere of the atmospheric stratification

in order to have a stable flight over a long period of time. Clouds only appear in the troposphere.

Therefore,

the altitude of the aircraft is roughly near the junction of the "top of the troposphere"

and the "bottom of the stratosphere" in the atmospheric stratification. Therefore, choose (D).

4
B
4
mf:
4
4
B
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Teacher:
Student:
Teacher:
Student:

Teacher:

Teacher:

Student:

Do you know which layer of atmosphere that civil aircrafts usually fly in?
Stratosphere.

And why do they have to fly in the stratosphere instead of the troposphere?
Because the air in stratosphere is moving horizontally, and the flight is more stable,
On the other hand, the air in the troposphere moves vertically. In the troposphere,
turbulence happens easily and the clouds are developed here as well.

To be precise, where in the atmosphere profile will the aircraft cruise?

Near the area between the "top of the troposphere" and the "bottom of the

stratosphere".

-

(] E2 PRI B 8 TR TRA TAE IR E A SR 2
FleE
HIE Ry TR R TR S A = R a s 2
R Fs @ e Roe K s > RITEHELEAEE -
Mg R Ji#E) 0 Ao - e —RERERENLEE~
TEAEMER - TR S R G KR g YR 2
"EPRETEES ) A1 T SEREIEES ) 2SI
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4-2 RREVEIE
Changes of Weather

KB HERAE R I HYRSROIRRE > T RSRAYE LB E IR A SRR ~ SRUEE ~ 2
LK RENEBEE RV BIERAFRRIRRAEEFA - BIansEom M
JESEE G ~ B RN R FFAF LA SR B AR -

BEF thiE B¥F thiE
apparent temperature e ECRE ice crystals K&
atmospheric pressure SR isobar FRRAR
Coriolis Force RIS northern hemisphere JEeER
condensation HRAE precipitation fE7K
dewpoint temperature | FEHLE Relative humidity iR apET
evaporation Z&3E(TERD) saturated humidity BRF1ESS
frost 7B wind direction JEL ]
fog e wind speed LR
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The in the comes mainly from , and

partly from

BIey -

The water in the air comes mainly from evaporation from oceans, lakes and rivers, and

partly from evaporation from plant leaves.

ZE R HIK R T ZAR B ~ AR THYZ83E - By RISR B YIEE R A28 -

In addition, is called . }

G

In addition, the maximum value of air at a certain temperature and volume is called
"saturation”. When the relative humidity reaches 100%, water vapor has the opportunity
to condense into droplets or ice crystals.

SN ZERAT—ERDR S B E 2 TR R A B A T AR o BRER AR
F1] 100% - KFA G SRS EKE, -

is made of . When are heavier than , they

will

BIey -

65

A cloud is made of condensed water. When some water droplets or ice crystals are
heavier than buoyancy in the air, they will fall to earth, which is called precipitation.
TR /K RBEAS T » & H R BRAS/K R B /K S B B R ZE RO T & H% TP
¥ fE 7K (precipitation) e
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After studying this section, students should be able to:

— ~ HEgEr LIRS R BRR YR » e IE TRy AR EUE -
Know the characteristics of high and low pressure in the southern or the northern
hemisphere and infer the correct isobaric line.

T FERIROR B SRR A o IEMEE S A ROR T B EE R R B R AV E SR -
Apply the tables of temperature and relative humidity and infer correctly the meaning of

apparent temperature and heat index.

o BIREERE s
BlzE—

stH ¢ ERER AL S R 0P RS (RBR YR M - N HESm IEMER S BRER BE -
To test if students know the characteristics of high and low pressure in the southern or

the northern hemisphere and infer the correct isobars.

(L) The picture shows the distribution of isobars on the surface of a place in the northern
hemisphere. The arrows represent the main air flow direction on the surface then.
Which of the following pressure values (hPa) on the isobars best matches the

atmospheric conditions at the time?

(FF30) [ Ry IUFERGE it Ry FRRER AT - HBA R O
ElRpHR EEAZE OB T A B R AE J @
BRéR ERRBAE (B R ETE ) M R S
IR ASRIE L 2 \

B (+ %

(109 SR P& 23 )
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(A) (B)
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A\ 1020 J/ —~\ N\ o\ lood /S / ,/«f\ AN
/ Vo \ /A YA N
\ ots” 10003 ) | oos” /0000
\ /////\]“ | 7Y ) |
1012 ’.» f ‘9%// /] 10127 |" (996 / /
/ e [ e /
\ \
SN e o
fi#Z8E Solution:

FEILFEER - R ZERREI G RIEAE - SS RBE LR AT Ay 22 5 & DANERSE 2 7 170 (| S A
E - TTBR SRR H LB AT B 2 S AR 88 7 [ [0 PRI © SR T /e (R e o v SR B
HEEFLEFROR - ARG R ESRER - BEET O8] » BUEC) -

In the northern hemisphere, circulating air is deflected toward the right. Therefore, air around
the center of a high pressure system flows outward in a clockwise direction while air around the
center of a low pressure system flows inward in a counterclockwise direction. Accordingly, we
can determine that the left side is a high pressure system, and the closer to the center, the higher
the values. Meanwhile, the right side is a low pressure system, and the closer to the center, the

lower the values. Therefore, the answer is (C).

)
\

Teacher:

If the air in an area has higher pressure than the adjacent areas, a high pressure center

will be created. For the counter case, it is called a low pressure center.
Teacher: The air around the center of a high pressure system flows inward or outward?
Student: Flows outward.
Teacher: That’s right! And the closer to the center of high pressure, the atmospheric pressure
value will be higher or lower?

Student: Higher!
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Teacher: The air around the center of a low pressure system flows inward or outward?

Student: Flows inward.

Teacher: Great! Then, on the other hand, the closer to the center of low pressure, the
atmospheric pressure value will be higher or lower?

Student: Lower!

LAl AR (ERERY R E B > PR R o SO TR R B o
ZH M S REBER LT R TR OE BN ?

B4 L FANAH -

EHN 288 | I EEREEAT S B O SRR E S i A 7

B s -

N BRI (RER LY B AR ?

B EWNRA -

EHN : AREF | AR ARG T RER T O SR BR B A i R 2

B R -

il

BlE_

BB ¢ ERAREE A RORBIH B g - T DATE RN HE S 1 RS BRI B S PR S A
[HEVESE -
Students will be able to use the tables of temperature and relative humidity to infer
correctly the meaning of apparent temperature and heat index.

(FL37 ) Apparent temperature is what the temperature feels like to the humans body, and the
heat index (HI) is an index that combines air temperature and relative humidity to
represent apparent temperature. The human body cools down through sweating, during
which water evaporates and carries away heat from the human body. When the human
body fails to carry away excess heat from the human body in time, it may cause
symptoms such as heat stroke. The table below shows the comparison of apparent
temperature at different temperatures and humidity levels. The effect of apparent
temperature on the human body can be divided into four different levels of heat index.

According to the table on the right, which of the following statements is correct?

8 BY AR R TR R R RPEP W
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(A) No matter how the temperature and the humidity change, apparent temperature
will always be higher than the current air temperature.
(B) No matter how the temperature changes, when the humidity reaches 100%, the
heat index may show the level of extreme danger.
(C) When the temperature is 30°C and the humidity is more than 50%, apparent
temperature will be higher than the current air temperature.
(D) When the temperature is 31°C and the humidity is high, the heat index may reach
the level of extreme dange.

( E{jj{ ) A%EE@%?UE@?E*@E%@?E , ffﬁ %%TE%& mz&c:;./i 27[28]29]30[3132[33 3:1 36[37[38[39]40
40 [27]27]28]29[31 |33 [34 36 38 [Al| 23|40 4
45 [27]28]29 3]46]48|:

R SR S RO ARG R E A s rlzelo

55127{29(30

60 28{29 |31

8o NBSEEFET AR AR oK o S 78S 1Ae ax Bl
75129(31|33

N ERE - & ANBEREER T AR S aREE s fasfslss

85129(32(36
90 |30(33(37

I FTRE (AR R B EEIR S E =50 os ot il

EEI A S BRI DU B R AR e
OB TV LRI BIE - TIAERREE e idesnssionrt Ao
BB SR 53 B TR B Bl - MRS T VU & TERE 2
(AVF B SN RRB B R TEE(L » MY 2 G LB A R S
(B) R B IS » 0Ty 100% » BEAS I B R fSR 554 -
(CYE Iy 30°C ERHTIA 50068 » MR L B SR -
(DYE BB 31°C LSRR - MEBE BOTAS S SIS0 -

(107 £EE TP €555 53 )

COrEss
I e
[ 3333

fZRE Solution:

BEER LG - & FORAE 31°CLUN HURME(RI » 38RO &/ NP B 7Y E ROl - i
(At s HEEZZEIRIT 100%FR0RAZET] 32°C » BEEMEE & ' S Ehnek -
H(B)(D)$ER © & Fom Ry 30°C HIZEME M S0%I » #G RURE AT 30°C - ##E(C) -
According to the chart, when the temperature is below 31 °C and humidity is low, the apparent
temperature will be lower than or equal to the current air temperature. Therefore, (A) is incorrect.
Further, it can be found that when the humidity is 100%, the air temperature needs to reach 32
°C for the heat index to reach the level of "extreme danger," Accordingly, (B) (D) is incorrect.
When the temperature reaches 30 °C and the humidity is higher than 50%, the apparent

temperature would be higher than 30°C. Therefore, (C) is correct.
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Teacher:

Student:

Teacher:

Student:

Teacher:
Student:
Teacher:

Student:

4
Btk
4
mf
4
Btk
4

Do you know what are the two factors that affect apparent temperature?
Air temperature and Relative humidity.
Look at the picture on the right. Under the same air temperature, what condition will
make apparent temperature higher?
The higher the humidity, the higher the apparent temperature will be.
Did you find any conditions where the apparent temperature is lower than air
temperature?
In the case of 28~30°C and humidity of 40%, the apparent temperature is lower than
the current air temperature.
That's right! What is the temperature above which the heat index may reach the level
of extreme danger?
When the temperature reaches 32°C or higher, the heat index will reach an extremely
dangerous level.

[FEI ST G HIE N\ AG RO L & <2 SV R feE N R A B 2

SR BLRE -

E— MaBNED  AEFEERFYROR MR S G ROR S g this ?

R YR A RO S LR

[FIER{P A R E RS RO R PR SRR B (A PRI 2

£ 28~30°C EURFEAE 40%HVIEN - AelCm /NPy E T RUR -

238 | HEREMEE SRR ER S /DR EEERE BT e g BB EERE
& ?

SRomZEE] 32°CLLE - BEEVERUR g R IBE ERryFR -
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4-3 ®mE - FEEZEE

N Air Mass, Front and Monsoon

GBS TG HIET L AR RRIR S - PR RAE ~ X FEEE - HEEE
HYFSRIED > DL AETR M 4E B L RSRIR R B A AT Y - DU 5 T8 i e Fr e
GNP -Z-

BEF thiE B¥F thiE
air mass A density we
Central Weather Bureau(CWB) | HOLR 25 front PEIH
Central Mountain Range Hr AR monsoon Z &
climate SR northeast monsoon | HILZRJH
climb JleFt ocean NEIES
convective rain ESME] warm front 5%
cold front REE stationary front T %
continental K weather forecast KR THHR
probability of precipitation P Pl e
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but also
4] © Air masses that affect Taiwan are not only Siberian High which is cold and dry but also
MR AT

not only

K
Pacific High which is warm and wet.
BB RE AT EFR SRR R B A THER

=R

47 : Because the northeast monsoon is blocked by the Central Mountain Range during winter

[ ® Because
in Taiwan, the windward side of the northern and northeastern areas are prone to rain
R B 8 A 2RI AR 2R sz 3] I LLRFE A - B AR Y AGED ~ SRALE & 25 5

T -
[ ® There are such as
47 : There are some common fronts, such as cold fronts, warm fronts and stationary fronts
Among them, cold fronts and stationary fronts will affect weather in Taiwan
B B2 B KRNI 2 3N 5% -

LRSI 28 - HREE R §E

s 2EEHE »
FEERESE AR - BPANERE
After studying this section, students should be able to:
— ~ SR E DURCRIE ~ Jgpiil e ~ BRRSEAYIEE
Define the meaning of air mass, and the characteristics of continent, ocean, cold front and
BB R R ARG ER S
EFSERT #

* ROACRDEEM B R - SRS R REEEFTE

warm front
Explain the process and give examples of how the monsoons are generated by high

R AR TR R RPEP

B'Hl -
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KTIFFRET

pressure air masses in winter and summer due to the natural difference between land and

LA Y el

sea, affecting the weather system in Taiwan.

=~ fRESRIEI AR T U R SR - MR8
Explain the way fronts form and the meaning, and explain cold fronts, warm fronts, and

stationary fronts individually.

w BIREERE o8

plE—

e ¢ HIERER

concepts of fronts to make correct judgments.

(=32 ) Table below shows the data observed by Taichung Observatory of the Central Weather
Bureau's at 4:00 p.m. for several consecutive days. It is known that a cold front will
pass Taichung. Try to check the correct answers to the following questions based on

the data shown on the table.

A S RERE E IR

SRERL

W% ~

el S R A

FEL A2 R TR AR IO A S TE AT

To test whether students can read the weather data in real life and can understand the

Date wind speed(m/s) | wind direction weather air temperature (°C)
11,716 2.7 S partly cloudy 26.5
11,717 1.4 SW clear 26.8
11,718 0.6 SSW clear 27.0
11,719 3.1 N cloudy 23.8
11,720 3.5 N clear 23.0
11,721 1.5 WNW partly cloudy 242

1. When will the cold front arrive?

(A)11/17~11/18
(B)11/18~11/19
(C)11/19~11/20
(D)11/20~11/21

2. How will the weather change after the cold front passed, compared to the days

before the cold front arrives?

(A) Turn from sunny to rainy.

(C) Stay sunny.

BP p R4

(D) Stay rainy.

BREFRY

(B) Turn from rainy to sunny.

FREE ABPEH FFER
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3. What might be the reason for the weather turned sunny on the 20" when the 19"
of Nov. was rainy?

(A) The southward moving of the continental air mass affects Taiwan.

(B) The Pacific warm air mass affects Taiwan.

(C) The fronts affect Taiwan continuously.

(D) Because this place is on the leeward side, the weather is more likely to turn sunny.

(th=0) TRETRRAEFETENEEE N N 4 FRBNER > EXIE A HEE
AR PR )18 A EREAY IR 2K

E

H A J&zE (m,s) | &\ KA Folt (°C)
11,716 |27 E3] %E 26.5
11,717 |14 PHEE i 26.8
11,718 |06 R P i 27.0
11,719 |31 Bl BRI 23.8
11,720 |35 it i 23.0
11,721 |15 il %E 24.2

1. R #RAT THIRR H 2 52 2

(A) 17 H~18 H (B)18 H~19 H

(C)19 H~20 H (D)20 H~21 H

2. MBI 2R BRSO RSRA EEL 7
(A) BEEBERP (B) [2PliESEg  (C) 4EFfG R (D) R

3.19 HAM - 20 HASREHEHY IR A HTAE Fyfa] 2

(A) REESRERE THEEE (B) KPR B E=ZE

C) #EmFrETE=ZE (D) REHIALFA B VA - KSR
(C&m B — R 9 T aRABIRE 3)

#ZEH Solution:

1 BEBUIE RS 11/18~11/19 RIS HJR| 5 o R re PE AR R Ry DR, > KSR i

5 Rof2 PSRt NI 3 J& - FLR 2 SRR - BUEE(B) -
2. REBEAT(/I8)F RHER - HIEHF(11/19) KA 2P BURE - HUE(A) -
3. R RE R RELS BRIV IR - BERE KRR - BUEA) -

“ RY pRAERERRE TR HRPEP &3

TPkt 3
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1. According to the data from 11/18 to 11/19, the wind speed increased dramatically and the wind
direction changed from South-South-West to North. The weather turns from sunny to rainy and
the temperature drops by 3 degrees. These characteristics suggest a cold front passing by.
Therefore, (B) is correct.

2. Before the cold front arrived (11/18), it was sunny. When the cold front was passing (11/19),
it turned from sunny to rainy. So, (A) is correct.

3. Because the continental air mass, which is a cold high pressure system, results in downdrafts,

the weather becomes sunny. So, (A) is correct.

Teacher: What will happen when a cold front is passing by an area?

Student: As the pressure changes, the wind direction changes, the wind becomes stronger,
and the temperature becomes cooler, the weather will change from sunny to rainy as
well.

Teacher: Excellent! Can you guys identify two days in tables which have the most dramatic
changes in meteorological data?

Student: 11/18-11/19.

Teacher: Yes, so what will happen after a cold front passes an area?

Student: The front will leave, and the continental cold high pressure air mass will move south
and affect Taiwan.

Teacher: Then, how is the weather?

Student: It will be sunny.

EHR AR - ARSI 2

B4 REREML - RS - B - RUREME » KAWL G HIEEN -
CEN 288 | FTDARFEE RS R B R R E R LRI 2
24 18H~19H -

R B (EAHEEIR e R TIEE ?

B4 REGES > BEEAELSREE NEERESE -

N KEES =R E S (ER R 2

B4 5B -

" Y AR RS TR R SRR R



KT FR T ENET P oo L EEHEFEL L

BIE_

SR < HIEREL A BE A5 T AR = SRR B R BRI S, » I B SO A At M Y R )
To test whether students can understand the concept of high pressure and low pressure,

and to make inferences about the wind direction in other regions through text information.

(FL3Z ) The picture is a simple weather map around Japan

in the northern hemisphere on a certain day. The Il %' i qa ﬁ‘

black curves in the figure are isobars. It is known |* ;\ B\ BZKZ@ ijﬁi \
the weather in Japan is mainly affected by ;" : \ ﬁ‘ T
weather system FH above the Japan Sea , and the :" . ‘? - e
surface winds in Tokyo on that day blows roughly | 7—)"’; :

from the south due to the influence of Weather
System HH. Without taking the effect of terrain into consideration, which of following
statements about weather system H and the main surface wind direction in Akita (Fk
FH ) that day is correct?

(A) H is low pressure, and the wind direction is mainly southeast.

(B) H is low pressure, and the wind direction is mainly northeast.

(C) B is high pressure, and the wind direction is mainly northwest.

(D) H is high pressure, and the wind direction is mainly southwest.

(o) [ R FAL-FERAY H A R 1 st g RS R - ] o P8 e h 4 R FEBRAR > IR H
ARBEZZFIAARNG EFIRRRGHZE - HE R A R A 2 K
SREM R B LR S T - SN FEIP RIS TR R R S 40
B ORK FH 2 St T [ ORI 5 T 2
A)HREREE - BEDIREERR/E
(B)FH Ry(Bsr B2 - J\m DASRALE R £
(OF Fore B - e PAPEIDEUR £ -
(D) Ry BE - Jal e LLPE LRy 2
(108 FERYP &5 29 )
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#ZRH Solution:

PRIBR S At T Ol e, > T SFIJER LA AR > REIAFY— (B30 $ 1 A (ERBR 2185 = EUBK FHAJEL
o RIS S HRBA TR pe L © SUEE(A) -

Since the ground wind in Tokyo is blowing roughly from the south, it can be judged that the
wind that flows into FH is generated by a counterclockwise low pressure system. Therefore, the
wind in Akita is blowing from the southeast due to counterclockwise low pressure. Therefore,

choose (A).

Teacher: Look at the picture on the right. Weather system H cause a southerly wind to blow
in Tokyo. Does this mean that the wind is flowing out of the system or into it?
Student: The wind flows inward to the weather system.
Teacher: If the wind of a weather system is flowing inward, does the system have a high or
low pressure center?
Student: Low pressure system.
Teacher: Okay, then, are the winds flowing into the low pressure system in the northern
hemisphere in the clockwise or counterclockwise fashion?
Student: Counterclockwise.
Teacher: Great. Weather system FH is a counterclockwise low pressure system, so the wind

direction in Akita will be?

Student: Southeast wind.

R BEABNER - FRRAFER AR - AREER ARG EER
A?

B HNAA

RN AR ETSARTRVEZF RARY > 5% 2 Ste =B L 2

B REE -

Ehl . BEEEMATE o JLFEREREE 2RV R R S HE R A 2R A 7

B4 T il -

ERT  AREF ! AR R AV RER R SAT - Ham k A & 2 [ (T e 2

B2 REE -

" P pREBREFRET RPN P RPEH BF 0% F



N\

we VFFXEFREFATY <

4-4 SENREKE

Meteorological Disasters in Taiwan

S 5 2R L TR 1 2R 63+ TR 38 RS S 26 0 e

& ~ R ~ SEH (BRI MIEZREBIP - AR 40 LA RS SEEARUA LU S

LAY
SN -

B¥F thEE B¥F thiE
cold damage EH landslide LLIfR
cold wave FEH Mei-yu ST
desertification YRR satellite cloud imagery HEE
dip slope =] 37 tropical depression TR
disaster KE typhoon e JE
drought HZF southwesterly flow PERE R
evaporation g storm surge T
extremely heavy rain ZR smog gt
lifting Tt unstable AREEH
water resource KER
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[0 S + be the -est (N) of + the Ns }
4] : In Taiwan, economic damage caused by typhoons is the highest of all the natural disasters
FEEE BT ARV IR T A B A F PRy -
(a place). }

[ ® There is (a lot of) rain/snow +
4 - Generally speaking, when typhoons hit Taiwan from east Taiwan, without terrain barriers
there will be server and strong wind and rain in east Taiwan. There will be less wind
and rain in middle and south Taiwan, due to the terrain barriers from the central mountain
PRI L BR B o PR e SR S Y LR

FIme)E, > F /xﬁf@ﬁ/liﬂﬁm
o[ [fk © central mountain range

I FERE - terrain barrier

range.
—EARER R R G
e A R <2 E1 S LR b
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If the rainfall is not enough during rainy seasons, Taiwan is more prone to drought in the
south than in the north during the dry spell from November to April
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After studylng this section, students should be able to:
AL ETE U F AT SRR - W ISR S Y
Describe four common catastrophic weathers in Taiwan and explain the backgrounds and

—_— N
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environments of them
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Explain the timing, causes and effects of Mei-yu in Taiwan.
=~ I AEBE R S Y ZREN B AR B IR A - W BHBE R TS T B ~ SRR 22 B LA K
G RV 7 AR 5 A S - iR 22 S G LS S B 1A -
Introduce the timing and causes of typhoons, and explain the structural characteristics of
typhoons, the temporal and spatial changes of wind and rain, and various disasters brought
about by typhoons, and then extend to the preparations for typhoon disaster prevention.
St AN ZE KPR AL S [ B K -
Explain the hillslope disasters caused by heavy rain.
T~ IR R B -

Introduce cold surge season and disasters.
N~ IMEBER R AN RS - DU [ R R R BLE R K -

Introduce the timing and places of occurrence of the drought in Taiwan, as well as the

=

cause and effect of it

o BIFEER o8
BlE—

SR ¢ RIERER AR B A HE i R R SR B G S Y I [ K SRUE Y SRR
To test if students understand the atmospheric pressure characteristics in the surface

weather map corresponding to various weather phenomena.

(L3 ) The picture is a surface weather map in East Asia. According to the atmospheric

pressure data on it, what kind of disasters will Taiwan encounter?

{ \>Asus RCTP 'BMF
¥ ZS1MU"C Jan ﬁ”"
\/ MRFACE ANALYSlS

(A) Mei-yu

(B) Typhoon

(C) Cold damage
(D) Drought.

(P30 Bt i PR e e B T SRR AR

& ERERER - I aE ] gl f\ =
'AsAs RCTP, BMFY—> 1 L
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#ZRH Solution:

HET A RIS SRR R RPa O m B AR R Mo B aE  IPREEH
EREERORIESE - BUE (O) -

Because of the strong cold high pressure covered over the Mongolian area, it brings cold air to
the Siberian high pressure which moves southerly and affect Taiwan with cold wave that leads

to cold damages in Taiwan.

Teacher: There is a weather system in this surface weather map. Is it high or low pressure?

Student: High pressure.

Teacher: A high pressure like this in the continent with a cold front formed in the southeast,
would it be a warm or cold high pressure system?

Student: Cold high pressure.

Teacher: That’s right. Then what kind of weather phenomenon will it bring to Taiwan?

Student: Cold scourge.

Teacher: The cold surge will cause low temperatures and cold damages.

-~

T R R I R — ERGAARGE - ST R
Hh T BRIEEAT K (continent) NS B - Tl HAE S EE HIPELASEE - &2 AR E EIEAST
S e

B FANEE -
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R %8R | AEIEREER (TR R RIS ?

B R -

Rl i AR ISR - 5ISE5EE -
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To apply the concept of high and low pressure and the knowledge of typhoon to

determine the change of air pressure value.

(L) After atyphoon passed by an island, A-Long checked the surface weather observation
data of the island during the typhoon. He correctly inferred that the center of the
typhoon is closest to the island at 12 o’clock on the 7th day of the month. According
to the characters of the typhoon center, which of the following is most likely to be the

information he used to make his inference?

(30 RS —/ NG & - FIREIR R 3%/ NG 152 el 5 B Ay st 1 K SR BN S
Ak > T B B L RS G L . O A PR AT %%/J\%El’ﬂ%?aﬁé%é%ﬁ A7 H 121
FRISMEJE LM > AR Al A %ﬁtﬁ?.ﬂ?& fin T A AV &R 2

& o L WJL
W5 ® )
2n'-'5‘f— :uft—L
100+ 10+
00—ttt 0
:;u!] l?‘hl::!} ::I:; 78 7B 88
i tam O 08 128% OB
B 1) g
©) ax D) am
(G #) (& M)
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#ZEH Solution:

I EUE ST IR L4 - T BEREE - R RBENREE » MEETA~EH
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Because the typhoon is a tropical low pressure system, the center has the low pressure, which is
the lowest point of the pressure value, and the temperature will not change significantly. It can
be found that the pressure value at 12 o’clock on the 7th of the month is the lowest point on the

pressure map, so the center of the typhoon passed through the island at 12 o’clock on the 7th day

O gTEFR T A T P

of the month. Therefore, choose (C).

Teacher:

A
st
1
1
st
A
st
i
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Student:
Teacher:
Teacher:
Student:

Teacher:

Student:

Teacher:

Is a typhoon a low or high pressure system?

Low pressure system.

Great! It’s a low pressure system, and also a kind of tropical depression.

So what kind of pressure value will be shown at the center of the typhoon?

The pressure value will be lower than the outer cyclone.

Inferring from the changes of air pressure, what will be the air pressure at 12 o’clock

on the 7th of the month?

Very good. What is the temperature above which the heat index may reach the

extreme dangerous level?

A e e — TR ER R SR AR 7
{EEE
2h | RS - il LR R MRS R — 7 -
Pt LAURg Y o Lo 3B SR B B E 2
SRR B S (K -
FrLARTIE SRRy B (L el - 7 B 12 BFHYSRBEE4n(a ?
7 H 12 R T R BA E Y A BB
238 | TR B EAE 7 H 12 IR RV E % -

3 A R4 % ?I? B L i,.,;-]:ﬁ;lgi.\l ® iz

The pressure value will reach the lowest at 12 o’clock on the 7th of the month.
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Sustainable Earth
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5-1 BiFEARNWEE
The Interaction between the Ocean and the Atmosphere

TR KIEBNRETRNS ~ ROR ~ FER =R A R - M H A S ISR - PIE - R

SCAGRRERA TR ARG HYET 2 R AIEROR S S HV R (4

BF thiE EF thE
Antarctica [EZLEV northeast monsoon | HILZRJE
circulation system R A ocean current FRCER
climate Rz resource EIR
delivery TP sea level NS
earthquake i solar radiation N
El Nifio and Southern

BER-FE THREIRS | southwest monsoon | PHREFZRJE|
Oscillation(ENSO)
energy REE specific heat capacity | FEZ
equatorial easterlies 73 B JeE Taiwan Strait =0t
frictional force JEE ¥ )] temperature VB
humidity BRI tide 1%
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isotherm ERlEH tropical zone BT &
Kuroshio =2g: tsunami ys1z]
littoral current
AR volcanic eruption KRS
(longshore current)
middle latitude g warm current e
monsoon Z=Ji wave TR
north pacific ocean JERSEE westerlies 7o BT
E o spread around the world through . }

4] : The ocean and the atmosphere spread the heat around the world through their respective

circulation system.

HER_ EAVEREIRE - BIRE HHER AL - R E AR S S

E ® There are main of e . }

4] © There are three main phenomena of eustatic movement: tides, waves and ocean currents.

PR ES) AN MOREER G = S

[ (3) are common in . ]

4] : Tsunamis are common in submarine volcanic eruptions and seaquakes.
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[ (4] due to . }

47 : When the waves in the abyssal zone are transmitted to the shallow, the wave height

increases due to the decreasing wave speed.

EAREBEAEOR SRR KEAYRHE - & R ERAR R AT AR & -

E (5] is affected by . }

4] - In winter, the Taiwan Strait in the western sea area is affected by the northeast monsoon,
which drives the seawater to move from north to south to form the cooler China Coastal
Current.

TEAREE IR (E AR ZE RN E - FENE K HIMERE B EIE ORE
ERAT B G ARR o

E ® In addition to , . ]

87

4] : In addition to affecting the climate, ocean currents also affect the activities and the

distribution of organisms.

FEPR T RSN o B AR BN AT

FEERESEAREITIR - A ERE ¢

LT RUR AT R S22 -

2 ERHERARAYHIE -

After studying this section, students should be able to:

1. Understand the impacts by the directions of the ocean currents.

2. Learn to interpret isotherms.
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Learn to interpret the direction of ocean current in the picture and understand its impact

on the surrounding areas.

(LX) The picture shows the direction of surface currents in a certain season near Taiwan.
Which of the following is the most reasonable inference?
(A) The ocean currents in the Taiwan Strait flow from the southwest to the northeast,
which are affected by the northeast monsoon.
(B) At this time, most of the silt deposited on the southwestern coast in Taiwan was
eroded by the ocean currents along the northern coast.
(C) The ocean currents in the picture come from the tropics, which increase the
temperature and humidity in the coastal areas of Taiwan.

(D) Ocean currents bring warm seawater which increases the temperature of seawater

i 7
//II[
—~/ A

y
;’// /’ / \ \
(30 B a2 BT R 6 RAVR T R EE - NYIE R e H 2 w2
(A)ZE T b 7 i P r R I BRAL » B2 ERIL TR A2 -
(B)IELF 2= & P e R RRHYIR D R i LB AR 2 i R BT 2K
(O TERKRERTHE - FEELFHERIGIVERE 7 -
(DY ACRE K - (EEERATEACRE B - iGRk 7 EEERR 52 -

near Taiwan and causes the El Nifio phenomenon.

(97 55— REIFEMEE 14 7H)

Teacher: What kind of monsoons will Taiwan be affected by?
Student: In summer, it is the southwest monsoon. In contrast, it is the northeast monsoon in

winter.
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Teacher: That's right. From the direction of the ocean current in the picture, we know that it
was summer in Taiwan. The ocean current flows from the southwest to the northeast
because it is affected by the southwest monsoon. Therefore, the current mentioned
in option (A) should be affected by the southwest monsoon. Then what’s the
problem with option (B)?

Student: Because of the influence by the southwest monsoon, the silt deposited on the
southwestern coast should come from the southern coast eroded by the ocean
current.

Teacher: Bingo. Option (C) is correct. From the picture, we can see that the ocean current
from southwest to northeast come from tropical regions at low latitudes. The warm
water will increase the temperature and humidity in the coastal areas of Taiwan.
Then how about option (D)?

Student: The El Nifio phenomenon is the result of the interaction of a wide range of
atmospheric and oceanic systems. It is not simply the rise in seawater temperature

that causes the El Nifio phenomenon.

T GBS 7

s BRZHIHEEAYE  SRARFILER -

AT 48 - FEH AT AT - SEILREE KA E R
AP RFRL - P A TIER 25 SRS - T

T ©
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Learn how to interpret the isotherms and understand which sea area has the highest

surface temperature in winter.

(337 ) The picture shows the average temperature distribution on the sea surface near Taiwan

in winter. From the picture, which of the following sea areas has the highest surface

temperature in winter? / A
(FpS2) B Ry BB KR 4 TR RN - A

B - TR KRR RS ) [ ®

(AE B)Z ©KF OT g/ o :_

(96 55 KB EMEE 4 78

Teacher: When an area is between two isotherms, it means that the temperature in this area is
between the temperatures of the two isotherms. Can you try to talk about the
temperatures of the four options?

Student: HA is between 22°C and 23°C. /. is between 16°C and 17°C. N is between 20°C
and 21°C. ] is between 13°C and 14°C.

Teacher: That’s right! Accordingly, we know that H is the sea area that has the highest

surface temperature in winter.

ERL IR R R AR Z ] > B AREZ BRI R T T W PR ZE R AR RS 2
[ o [EIZMT AT LA S5 A VU BRI R R S 2

B4 0 HYMRR 22°C A1 23°C Z[#H > ZJTHY 16°CHI 17°C Zfi] > PIFTRL 20°C AT 21°C
ZIE > TSR 13°CHI 14°C 2]
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The Greenhouse Effect and Global Warming
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BF thiE B¥ thE
absorb R U (Eha]) groundwater
absorption IR (i) overexploitation R TR
air temperature Rk groundwater R K
atmosphere KA industrial revolution | T &y
carbon dioxide —E bR infrared ray ARAN
climate change RIEEE land subsidence Hh & N
climate refugees RIZEER land development EEE i
coal BER landslide LLIAR
coastal R CEEY) methane FH g
debris flow F=1 =i natural gas KIRA
deforestation IRAEARAR north pole Jb R

o WY f A RS TR R RPER EE R



KTYIFERT 2 BERT 7 oy
developed countries SR ETE Paris Agreement B2 E
developing countries 2% %2 penetrate TR
disaster SEEE petroleum 1
energy balance Ae P reflect S5
energy saving and

HE Rk sea level rise S lyan
carbon reduction
extinction e sea level NS IE]
extreme weather N south pole [Eaint
fossil fuels A=y species Yfd
glacier KN synthetic fertilizers | {LEZ2HER}
global warming 2IRBEL thermal equilibrium | ZAF-{f
greenhouse effect i ZE visible light EIBZN
greenhouse gas i % RS
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L (1] , part of , part of , and about half of . }

f7l5] : When the solar energy radiates to the earth, part of the energy is reflected back into space
by the earth’s surface and clouds, part of it is absorbed by the atmosphere, and about half
of the solar energy will be absorbed by the earth’s surface.
EORISHIRE BHEH S BRI - A — & BV E WO RIS S S5 [BIRZE - — &R
KRR » ARG —FHIKIGRE B St R -

NG

P AP 1 part of :}ﬁ##ﬂg ¢ - R4 ;5 half of E!'Ja‘%%‘i#v"g ¢ - X

L (2] , such as , and . . }

4+ Greenhouse gases in the atmosphere, such as water vapor, carbon dioxide and methane,
can absorb the infrared rays radiated from the surface, leave the energy in the atmosphere
near the surface, and increase the temperature.
RRAFHDRZERHES - Bl /KR - SR FGeE - SRR UL RS HARAYAT
HPER - RIRE R BRI R R - (HRORTTS -

X gas 14§ #cA| ¥ 2 H_gases £ gasses © * iF gases g i ¥
P AP suchas...and... ... v
suchas # * >8] S a BEHHEP » ¥ ¥ UFE- Brit o FIPrE b

Fae A B - Ao Aridm §F suchas...and... etReo IR o

E (3) in line with . }

4] © According to the research, the average temperature of the globe has continued to rise over
the past century. It is roughly in line with the changes in the content of carbon dioxide.
(RS EI S TN E RSP et 2 T 2o - 2 =l m 232 A S e =t = = B

=

P A S D in line with £2... 4p &
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O Since , have/has (past participle).

4] : Since the Industrial Revolution, the demand for energy has increased dramatically.

AR TR D I TR -

PAIRP tsince Ros TP AL 0 ¥ PR 3¢ (have/hastp.p.) e F] o

© Simultaneously,

4] : Simultaneously, the heavy use of chemical fertilizers and the increase in the amount of

livestock have also increased the content of methane.

[l > ALERAORIET R E L At EEEE BT I T & & -

AP simultaneously & BlF 0 R 5 TR EE o

® Apart from ,

4] - Apart from causing changes in the natural environment, global warming also forces human
beings to make adjustments to adapt to changes in climate.
EERBRALER TG0 E AR HIICE S > aa il N VVRISH RS - DUEE R (R
L

P AP T apart from “f 2%k
apart from ¥ 2 §_-{5 6 e 4 1#5’5}3”% Bk (B e dEhp )y s FLE RS G e
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After studying this section, students should be able to:

1. Understand the main reasons for the enhanced greenhouse effect.

2. Understand the impact of global warming on the land in Taiwan’s coastal areas.

o BIEERE s
5l RE—

SREA ¢ BUEREE A EBNREE T o TR =SB SR R ER AR PR = RS
RS T e R R (RLA MG HIERE T A i > FLAth HER ST TR iR A BV (R R /2 A TRAY -

Through this seemingly intuitive question, students are able to know that the main reason

for the enhanced greenhouse effect is because atmospheric greenhouse gases absorb the

outgoing longwave (infrared) radiation. The warming due to the absorption of other types

of radiation is limited.

( Z£37 ) The absorbing states and routes of solar radiation between the surface and the
atmosphere are represented by 1, 2., N, and | ,as the illustration shown in the
table. According to the scientific research that has been found in recent decades, the
increase of which of the following is the most probable one that result in the enhanced

greenhouse effect?

code

routes of absorption

2]

the surface radiation absorbed by the atmosphere

z

the solar radiation absorbed by the atmosphere

P

the solar radiation absorbed by the surface

the atmospheric radiation absorbed by the surface
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Teacher: After the solar energy radiates to the earth, half of the energy will be absorbed by
the earth’s surface; however, the surface should reach the energy balance as well.
Then, how will the energy radiate to the atmosphere?
Student: The earth’s surface will radiate the energy to the atmosphere via infrared.
Teacher: That’s right! To keep the surface at an appropriate temperature, when the energy
radiates to the atmosphere, by which greenhouse gases will it be absorbed and be
released back to the surface?
Student: Greenhouse gases include water vapor, carbon dioxide, and methane.
Teacher: Will the behaviors and the needs of humans after the Industrial Revolution, such as
the massive combustion of fossil fuels, deforestation, land development, and the use
of chemical fertilizer, change the gases in the atmosphere?
Student: The amount of greenhouse gases such as carbon dioxide and methane in the
atmosphere will increase.
Teacher: Back to the original question, which route will be enhanced by the increase in
greenhouse gases?
Student: The atmosphere will absorb the surface radiation more intensively.
Ll KIZHVRERERS FIHERIE - AR E et R - AR B F R
BV ARE U RS ER SR AE 7

B4 WREM LMK GE BN EIRR T -

LR J28E | LB BN EIRNR T - GHR R = R AT R SRR B R
T s st R prsr i L 2

B4 0 JREREEAKR - &bk - bk
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This question can not only make students comprehend the impact of global warming on
Taiwan, but also make them understand other possible causes of the gradual reduction of
the land in Taiwan’s coastal areas.

(F£3Z ) According to the news coverage, the land in Taiwan’s coastal areas is gradually
decreasing. Which of the following is not related to this phenomenon?
(A) land subsidence caused by groundwater overexploitation
(B) sea level rise caused by global warming
(C) the reduction in river sediment caused by building reservoirs

(D) the reduction in vegetation cover on hillslope caused by deforestation

(450 BRI - BRSBTS B
SR 2
(AYEBIH T KB T -
(B) BRI L 5P L7 -
(CYFE K BRG] | RV <
(O)PRALRRAIEAB LA R -

CERPRRREL T B 28 =T &4 Chd)

Teacher: Do you know the impact of land subsidence caused by groundwater
overexploitation?

Student: It may likely result in flooding and seawater intrusion.

Teacher: That’s right. Thus, it is one of the reasons for the reduction of the land in coastal
areas. The concept of sea level rise resulted from global warming is similar. Low-

lying areas will first be submerged by seawater. What about option (C)?

Student: It will result in the retrogradation of the coastline and the gradual reduction in land.

7  uh pE LY BT b B 2 m ) : g o g .
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Teacher: Right. For option (D), the reduction in vegetation cover on hillslope is susceptible

- -
B

i -

to rain wash, which is likely to result in natural disasters such as debris flow and
landslides. It has nothing to do with the reduction of land area. As a result, we should

choose option (D).
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5-3 AHEEZANEE)
The Interaction between Humans and Nature

TEREERERNE - MefE - HK - 2R AR B R E R K E R AERRA > I HAEH
MHEEE R E S H AR K F R AEAES - DU T EENV I EE S FEE LS
EAVEERE -

BF thiE BF hiE
aquifuge NiEKE flood AEIK
aspect e flow e
barrier lake HEZE heavy rain KPR
confined aquifer ZERE K inclined plane EERTE]
dip direction G| fallow PR
dip slope =] 37 natural disaster RIRKE
drought H7 5 Philippine Sea Plate JEERE VR
embankment R CATER) plum rain (Mei-yu) iS3RE]
escarpment (scarp) slope | Zh[a/Hf rock formation V=i
Eurasian Plate [ GRY % soil liquefaction TERE
eutrophication BEE(LIERGETE) | soil loss =TS
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evacuate Bk torrential rain KEETR
extreme climate Fi i SR (155 typhoon e
extremely heavy rain =R volcano il
extremely torrential rain FEEWANE=A S| watershed BKIE
floodplain p{ENE T

V2 52 ek Bl i [
Intensity and Distribution of Rainfall

50mm < Z5F{ < 130mm (24hr)

130mm < AR < 200mm (24hr)

200mm < KZPR < 350mm (24hr)

BAEER > 350mm (24hr)

R 24 P20 1 )R EE ISmm 2 ERRE o (REP G %
BdriT ¥ ok B2 % & 0 H Y (24hr) i 24 R FREBIOIHEAE o)

E o be located (adverb of place) . }

4] : Taiwan is located at the main invading path of typhoons in the western Pacific Ocean.

EZEHER Y P AR R £ EREE R | -

E (2] refers to . }

4 - Flood refers to the phenomenon that a large amount of precipitation in a short period
causes the river to surge and overflow the river course.
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leads to

: Because the terrain is steep and the rivers are short, the rainfall during the plum rain(Mei-

Yu) season and typhoon often leads to floods.

R REEATENR SO (ACRUS: ) - A2 PR ARG AR R Ay ARV b - o B2
FHOKRE#A: -

occur

Landslides usually occur after heavy rain.

LIRSS RS 1%

; otherwise,

If the slope inclines in the same direction as the dip direction of the rock formation, the

slope is called a dip slope; otherwise, it is called an escarpment slope.

B S R T [ — 20k > PR Rl © S > 8 Ryl e a -

be mixed with

Debris flow refers to the phenomenon that rocks and sand of different sizes are mixed with
a large amount of water to become fluid and flow downward rapidly along the slope.
EE TR NN R EBRELERD - SRS RE /KR AASIR » M-S A PR
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After studying this section, students should be able to:

1. Understand the relationship between soil and water conservation and strata, water quality,
and the amount of sedimental deposition.

2. Interpret the dip slopes and the escarpment slope.

w BIREERE s
BlE—

st TR BT REIRE AR W HA R E TR R IREA -
Understand the impacts of human behaviors on nature and know the reasons behind it

through the question

(L) Which of the following statements about soil and water conservation is incorrect?

(A) Drawing large amounts of groundwater in low-lying areas could easily cause
land subsidence.

(B) Raising livestock by the river could cause the excessive growth of algae
downstream.

(C) Cutting trees upstream of the reservoir could reduce the amount of
sediment deposited in the reservoir.

(D) Planting fruits and vegetables on steep mountains could cause soil loss.

(H30) THIARE/K L PRFFAEEIC - (a5 A EhE 2
(A)EERZERNE R EHHU ~oK > A S ERdt e T -
(BUE BB S E > HIRE(E NinRSiaEZEs -
(CYEKEE_EIFR B - EiR /KRR IMRE -
(D)FEIFEFEUR Y & L EREAHERR - GigRp ek -
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Teacher:

Student:
Teacher:

Student:

Teacher:

Student:

i
B

i
sk -

R

What is the impact of massive drawing of groundwater in low-lying areas?

The support for the aquifuge at the upper end of the confined aquifer is reduced, as
a result, the weight on the aquifuge increases relatively causing the land subsidence.
That’s right. Therefore (A) is correct. Then what will be the impact of raising
livestock by the river?

Because too much nutrient salt will be discharged, it may cause algae to grow
rapidly, which would carry out a large amount of respiration and reduce the
dissolved oxygen in the water. Eventually, it will result in eutrophication.

Bingo! For option (C), when trees upstream of the reservoir are felled, the soil and
rocks on the ground will lose the protection of vegetation. Then the rainwater may
wash the soil and rocks into the reservoir, which increase the amount of sediment
deposited in the reservoir. What about option (D)?

The vegetables and fruits planted are shallow-rooted crops, which will make it hard
for the soil to grip the ground. The geological condition will also become fragile and

cause soil loss when it rains heavily.
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Compare and determine the dip slopes and the escarpment slope based on the dip
direction of the strata and the ground surface on the picture.

(£ ) As shown in the picture, which of the descriptions of the aspects of H and /. is
correct?
(A) Both B and £, are escarpment slope.
(B) Both H and Z are dip slopes.
(C) B isadip slope while /, is an escarpment slope.
(D) HH is an escarpment slope while /. is a dip slope.

(tf30) WBFTT > B 2RI E A - (% TR 2
(A) B ~ ZRE R -
(B) F ~ ZWiEERENE 4 - 5 Z
(C) FRIERYY » Z R - 5 "
(D) HEfYY » Z EE R -

(96 FFEEH A 7 /)

Teacher: What’s the definitions for the dip slopes and the escarpment slope?

Student: A dip slope refers to the slope inclined in the same direction as the dip direction of
the rock formation; otherwise, it is an escarpment slope anti-dip slope.

Teacher: That’s right. The aspect and the dip direction of the rock formation of FH and 2

in the picture are the same, so they are both dip slopes.

Rl NRESORE R Y E e (T 2
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BSNEEER More to Explore

NASA Earth Science | Science Mission Directorate

F B NASA » F2{E gt BRRHER A RE AR -
https://science.nasa.gov/earth-science

BGS (British Geological Survey)

HEARRE L -

https://www.bgs.ac.uk/discovering-geology/

NOAA-Basic Weather Education

et 4a 2R SR B TR E R4S -
https://www.weather.gov/crp/weather education

AMS (American Meteorological Society) education-

program

fEftas K-12 ZEmHEkR AR &R -

https://www.ametsoc.org/index.cfm/ams/education-

careers/education-program/

MIT opencourseware

B ERSRAR R o
https://ocw.mit.edu/courses/12-510-introduction-to-

seismology-spring-2010/
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https://science.nasa.gov/earth-science
https://www.weather.gov/crp/weather_education
https://www.ametsoc.org/index.cfm/ams/education-careers/education-program/
https://www.ametsoc.org/index.cfm/ams/education-careers/education-program/
https://ocw.mit.edu/courses/12-510-introduction-to-seismology-spring-2010/
https://ocw.mit.edu/courses/12-510-introduction-to-seismology-spring-2010/
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PBS LearingMedia

EREERILE » SERSYER > R E R A
SRS R > MO AR -

https://www.pbslearningmedia.org/

Khan Academy

ATERRE - A AR AR R B R R R R R o

https://www.khanacademy.org/

Interactive Simulations, University of Colorado Boulder

O F=CERSERE - bR T HUERRIE  BEHHME AR -
https://phet.colorado.edu/
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A Reference Handbook for Junior High School Bilingual Teachers in

the Domain of Natural Sciences (Earth Sciences):

Language in English
[ 9™ grade ]
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