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Abstract

Flooding worldwide has been brought to attention by the media in recent years. Not just in
Taiwan but also in other countries such as the United Kingdom. Regardless of the time and
location, flooding always bring a host of challenges to settlements and leave both short-term
and long-term impacts; the impacts are seldom beneficial, which is why it is crucial students

understand the basics of flood protection.

Overview

Game purpose

Through the process, the students will learn different basic engineering measures and
concepts regarding flood prevention.The main purpose is to let the player understand how
to use existing engineering resources to combat flooding before and after it occurs, and to
instill modern water conservation approaches and policies in the player.The player will not
only acquire information they wouldn't normally learn in the high school but they will be

prompted to look at the bigger picture of this issue.

Gameplay

Brief description

Similar to the keeper game, the player will need to defend the flood-prone area from waves
of floods by using a variety of objects representing different engineering methods. Placing the
appropriate objects to counteract the floods that attack is the key to victory. Objects can be
upgraded to increase their effectiveness in battle and use special policies. After a certain
number of rounds, the total score will be calculated depending on the money earned by

protecting each area as well as the score from the Happy Index.
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Figure | - Game Start Figure 2 - Map Selection

L) MAIN MENU

Figure 3 - Map Loading Figure 4 - Gaming

Happy Index (HI)

Happiness index reflects the urban residents.When the protection area suffer from flood, HI
will be reduced.The game will fail if HI become 0.After the end of the total number of turns,
Hl is one of the main reference of the total score.

Money

Players can use money to buy and upgrade flood prevention objects and infrastructures.The
protection area (residential, commercial, industrial) can earn money with time. People can
use money to upgrade the protection areas to make more money. Money is also important
when calculating the final score.



Protection Area

There are three protection areas, Residential, Commercial, Industrial.

Residential Industrial Commercial
Productivity
(dollars per 10 sec) . 10 15
Importance
(sec per -1 HI) 3 10 I5

Table |.Property setup table of protection areas
* Productivity : The higher productivity is, the more money will be earned in a fixed period
of time.

* Importance : The more important areas are attacked by floods, the more the HI will be
reduced.

Approach (4 method, 2 policies)

Method Unit Cost Building Time Life Span Level
Pump I 100 n/a 10 sec n/a
I 300 3 sec
Park 3 800 10 sec Permanent | ~3
4 1000 15 sec
Sand Bag I 20 n/a 5 unit water n/a
Dike 3 1000 15 sec Permanent | ~3

Table 2. General property setup table of all objects
A. Initiative Methods
a. Pump

Pumps can extract a fixed unit of water in a certain period of time but does not last
forever; thus, reflecting the fact that it is not a long-term solution.

b. Retention Park (3 kinds)



There are three types of retention parks, all varying in sizes. Retention parks can
extract a small and fixed amount of water unit in a certain period of time and has no
limited lifespan.

Park Size | Cost _ Extract speed
Level (unit water per second)
st 300 1
2nd 100 2
3rd 200 3
Park Size 3 Cost . Extract speed
Level (unit water per second)
st 800 3
2nd 200 4
3rd 400 5
Park Size 4 Cost . Extract speed
Level (unit water per second)
I'st 1000 4
2nd 300 5
3rd 600 6

Table 3. Property setup table of three level of all park size
B. Passive Methods
a. Sand Bag

Sand bags can be placed on the corners of each district to mitigate water overflow
from flooding. Nevertheless, sandbags will be damaged over time with sustained impact
from flooding.

b. Dike

Dikes function in the same manner sand bag; the only difference is that dikes won’t be
destructed by sustained impact from flooding.

Dike Level Cost Affordable Wave Level

I'st 1000 3



2nd 300 4

3rd 500 5

Table 4. Property setup table of three level of dike
C. Policies

a. Green Roof
This policy can be applied to a chosen to upgrade an infrastructure to having the ability
to store water. Infrastructures can extract a certain amount of the water within a
certain period of time.

b. Green Street
Apply to a chosen protection area to make itself have the functions of water storage.

With this policy, protection area can extracts a certain amount of the water within a
certain period of time.
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MAP 1 MAP 2

MAP SELECT

EVERY MAP WILL HAVE A THUMBNAIL IMAGE LIST
IN THE MAP SELECTION PAGE. PLAYERS CAN
CHOOSE THE MAP THEY WANT TO PLAY.

LODING BAR

THE LOADING BAR IS THE RIVER ITSELF. IT FILLS UP
ACCORDING TO THE PERCENTAGE OF THE LOADING PROCESS.

THE EVAPORATION OF MOISTURE IN THE SOIL \ E D Ll BAT' D N A |_ Tl Fl S
CAN REDUCE URBAN TEMPERATURES.

WHILE WAITING FOR THE GAME TO LOAD, RANDOM FLOOD PROTECTION
KNOWLEDGE IS DISPLAYED TO HINT AND AID PLAYERS IN LEARNING HOW
TO HANDLE FLOOD DISASTERS LIKE IN THE REAL WORLD.
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MONEY /

TO BUY AND UPGRADE THE FLOOD
PREVENTION METHODS AND POLICIES.

WAVE COUNT

IT TELLS PLAYERS HOW MANY WAVES OF HEAVY
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" HAPPY INDEX

IT STANDS FOR THE HAPPINESS OF THE RESIDENTS. WHEN
THE PROTECTION AREA SUFFER FROM FLOOD, HI WILL REDUCE.
THE GAME WILL FAIL IF HI BECOME O. AFTER THE END OF A STAGE,
HI 1S ONE OF THE MAIN REFERENCE OF THE TOTAL SCORE.

RAIN IN TOTAL AND WHICH THEY ARE UNDERGOING.

DI KE AND IT WILL NEVER BE DESTRUCTED. RESTART
T SAVE AND QUIT

DIKE CAN BE PLACED ON THE CORNER OF THE RIVER
TO BLOCK THE OVERFLOW RESULT FROM FLOOD,

T ~____ POP
/ up
OPTION
%BLICK!

:: THESE THREE BUTTONS ARE LOCATED AT THE LEFT BOTTOM CORNER
WHEN PLAYING THE GAME. THEY ALLOW PLAYERS TO PLAY, PAUSE,

AND FAST FORWARD TO ARRANGE THE TIMING FOR PROTECTION

PLAY FAST FORWARD SETTINGS METHODS. A SETTING PANEL IS INCLUDED HERE.

VOOLE

METHODS

FOUR MEASURES CAN BE TAKEN FOR FLOOD PROTECTION.
INITIATIVE AND PASSIVE MEASURES ARE ALL INCLUDED.

FOLLOW DOWN THE RIVER THEN YOU CAN SEE MORE SPECIFIC

SAND BAG PUMP DIKE PARK DETAILS AND ABILITIES OF EACH METHODS.
GREEN ROOF AND STREET POLICIES CAN BE APPLIED TO A P D I_l C I E S
CHOSEN AREA TO GIVE BUILDINGS AND STREETS IN THE
’ PROTECTION AREA THE FUNCTION TO STORE WATER.
PUMP CAN EXTRACT A FIXED GREAT
GREEN GREEN AMOUNT OF UNIT WATER IN A CERTAIN
ROOF STREET

PERIOD OF TIME, BUT THE ONLY
FLAW IS THAT IT IS TIME-LIMITED.

7 PUMP

+ any

u PARK

PARKS COMES IN

SAND BAGS CAN BE PLACED AT THE RIVER
BENDS TO BLOCK WATER OVERFLOW
DURING FLOODING BUT THEY WILL DAMAGE

S e N D B Q G WITH SUSTAINED WATER IMPACT.

DIFFERENT SHAPES AND
SIZES. THE BIGGER THEY

ARE, THE MORE WATER

THEY CAN STORE.

RESIDENTIAL

THIS AREA IS WHERE HOUSING
PREDOMINATES, AS OPPOSED TO
INDUSTRIAL AND COMMERGCIAL
AREAS. THIS AREA IS SLOWER AT
GENERATING MONEY BUT HOLDS THE
HIGHEST PRIORITY WHEN FACED WITH A
NATURAL DISASTERS.
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COMMERCIAL

THIS AREA IS USED FOR COMMERCIAL ACTIVITIES.
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COMMON INFRASTRUCTURES SEEN INCLUDE GROCERY
STORES, BANKS AND SHOPPING MALLS. THIS A
GENERATES MONEY FAST BUT SHOULD BE C

LAST WHEN FACED WITH A FLOOD DISAS

HAVING RELATIVELY LESS CASUALTIES

COMPARED TO OTHER AREAS.
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INDUSTRIAL

THE INDUSTRIAL AREA IS A PLACE THAT IS CROWDED WITH
FACTORIES, HEAVY TRUCKS, AND EXHAUST. IN THIS GAME, EEEEEEE

THIS AREA |IS THE SECOND FASTEST MONEY MAKER AND ALSO
THE SECOND MOST IMPORTANT AREA WHEN FLOOD STRIKES.

WAVE ALARM

WAVE ALARM POPS UP BEFORE EVERY WAVE

TO TELL PLAYERS HOW BIG THE RAIN IS S0

THEY CAN PLAN FOR RESOURCE DISTRIBUTION.

WHEN THE HAPPY INDEX COMES
TO ZERO, THE PLAYER HAS FAILED
TO SAVE THE CITY FROM FLOOD
DISASTER. THERE IS NO SCORE
CALCULATION AND RESTART OPTION
APPEARS.

FLOOD STRIKES

AN EXCLAMATION MARK WILL SHOW UP AND GLOW

TO WARN THE PLAYER THAT A FLOOD IS ABOUT TO
STRIKE. A SAD FACES INDICATES THE CASUALTIES
AND DAMAGES, CAUSING THE HAPPY INDEX TO LOWER.

SUCCESS!

WHEN THE PLAYER MANAGES TO PASS ALL WAVES

IN A MAP WITH HAPPY INDEX LEFT, A CONGRATU
MESSAGE APPEARS WITH A CALCULATED SCOR
THE SCORE WILL BE CALCULATED USING A

FUNCTION THAT CONSIDERS THE HAPP

MAP

MONEY AND TOTAL TIME USED.
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