
IE6O 2018 7KDLODQG: IQWHUQDWLRQDO 7HDP FLHOG IQYHVWLJDWLRQ (I7FI)

I7FI 6I7E 1 ± 7KH M\VWHULRXV RRFNV
LRFDWLRQ: MXang Sing HiVWoric Park, Sai Yok DiVWricW, KanchanabXri ProYince (UTM Grid,

526329E/1552087N, 14�02¶21.5´N/99�14¶37.9´E)

I7FI 1 VLWH SORWV RQ WRSRJUDSKLF PDS.

I7FI: GroXpV 1-4 Zill condXcW field Zork aW WhiV ViWe. There are 3 VWopV and Wime allocaWion for
each VWop iV 1 hoXr. GroXpV 1-2 Zill Zork aW VWop A, groXp 3 aW VWop B, and groXp 4 aW VWop C.
AfWer one hoXr of Zork, each groXp haV Wo roWaWe aV gXided b\ oXr YolXnWeer.

BDFNJURXQG: The hiVWorical park ZaV bXilW on Whe floodplain of Whe KZae Noi RiYer. The MXang
Sing / PraVaW MXang Sing Temple iV an ancienW Khmer Ba\on-VW\le Wemple. The hiVWor\ of Whe
ViWe goeV back Wo Whe period beWZeen 867 and 1157 A.D., a period Zhen Whe Khmer Kingdom
floXriVhed. The area ZaV declared aV a hiVWorical ViWe b\ Whe Fine ArWV DeparWmenW, MiniVWr\ of
CXlWXre, GoYernmenW of Thailand in 1987 (FLJXUHV 1 & 2).

 





RHVHDUFK TXHVWLRQV
1. Did Whe rockV here aW VWop A and VWop C form in siWX?
2. WhaW earWh V\VWemV inWerrelaWionVhipV do WheVe rockV preVenW?



GXLGLQJ DVVLJQPHQWV:
6WRS A:

1. IdenWif\ Whe rock: _________________

2. Look aroXnd and deVcribe aW leaVW Whree characWeriVWicV of Whe phenomenon:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

3. WriWe doZn aW leaVW Whree differenW h\poWheVeV Wo e[plain Whe appearance of Whe rockV
here:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

4. SWand aW Whe poinW marked aV ³A´ and e[amine Whe rockV beneaWh. WhaW phenomenon do
\oX obVerYe, and doeV iW VXpporW or rejecW Whe h\poWheVeV \oX VXggeVWed? PleaVe e[plain
Zh\.
________________________________________________________________________
________________________________________________________________________

5. WiWh Whe help of a YolXnWeer for \oXr groXp, proceed Wo VWop B, Zhich iV locaWed a feZ
hXndred meWerV from here on Whe bank of Whe KZae Noi RiYer.

6WRS B:
6. Look aW Whe Voil profile aW Whe e[caYaWion ViWe and cloVel\ obVerYe Whe maWerialV of WhiV

profile in a nearb\ e[poVXre.
MenWion beloZ hoZ iW VXpporWV or rejecWV Whe h\poWheVeV \oX propoVed.
________________________________________________________________________
________________________________________________________________________

7. WiWh Whe help of Whe YolXnWeer for \oXr groXp, proceed Wo SWop C locaWed aW Whe hiVWoric
park enWrance.

6WRS C:
ObVerYe and e[amine characWeriVWicV of Whe phenomenon.

8. Do Whe feaWXreV \oX obVerYed aW SWop C VXpporW or rejecW Whe h\poWheVeV \oX propoVed
earlier aW SWop A? _________________________________________________________



I7FI 2 ± 7KH KUDVDH CDYH DQG WKH EDUWK 6\VWHP
LRFDWLRQ: DeaWh RailZa\ and KraVae CaYe, Sai Yok DiVWricW, KanchanabXri ProYince (UTM

Grid, 518079E/1559395N, 14�06¶19.6´N/99�10¶02.4´E)

The KraVae CaYe iV locaWed on Whe ZeVWern bank of Whe meandering KZae Noi RiYer, along a
VegmenW of Whe Three PagodaV FaXlW eVcarpmenW and Whe DeaWh RailZa\ in Sai Yok DiVWricW.

I7FI 2 VLWH SORWV RQ WRSRJUDSKLF PDS.

I7FI: GroXpV 5-7 Zill condXcW field Zork aW WhiV ViWe. There are 2 VWopV and Wime allocaWion for
each VWop iV 1 hoXr 30 minXWeV. GroXp 5 Zill Zork aW VWop A, and groXpV 6-7 aW VWop B. AfWer one
hoXr and a half of Zork, each groXp haV Wo roWaWe aV gXided b\ oXr YolXnWeer.

BDFNJURXQG: KraVae CaYe iV a Vmall one-Vided open caYe appro[imaWel\ 6-8 [ 16-20 m in Vi]e.
The DeaWh RailZa\, ViWXaWed VoXWheaVW of Whe caYe, ZaV bXilW dXring World War II (1939-1945)
ZiWh Whe minimXm VXppl\ of conVWrXcWion eqXipmenW bXW mainl\ b\ conVWrXcWion WoolV and hXman
labor.





RHVHDUFK TXHVWLRQ:
WhaW kindV of earWh V\VWem inWerrelaWionVhipV are preVenWed b\ WhiV caYe?

GXLGLQJ DVVLJQPHQWV:
1. IdenWif\ Whe rockV in fronW and inVide Whe caYe and aW Whe eVcarpmenW along Whe DeaWh

RailZa\.
2. ObVerYe, deVcribe, and Wake picWXreV of phenomena WhaW mighW e[plain Whe hiVWor\ of WhiV

caYe.
3. Read Whe map; \oX ma\ find Vome XVefXl informaWion Wo anVZer Whe reVearch qXeVWionV.

6WRS A:
1. IdenWif\ Whe rock in fronW and inVide Whe caYe: ______________________________

2. Look aroXnd and deVcribe aW leaVW Whree characWeriVWicV of Whe phenomenon:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

3. ObVerYe, deVcribe, and Wake picWXreV of phenomena WhaW mighW e[plain Whe hiVWor\ of WhiV
caYe.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

4. WiWh Whe help of Whe YolXnWeer for \oXr groXp, proceed Wo SWop B, Zhich iV locaWed aboXW a
hXndred meWerV from Whe caYe along Whe deaWh railZa\.

6WRS B:
5. IdenWif\ Whe rock aW Whe eVcarpmenW along Whe deaWh railZa\: _______________________

6. Look aroXnd and deVcribe aW leaVW Whree characWeriVWicV of Whe phenomenon. MenWion
beloZ hoZ iW VXpporWV or rejecWV Whe h\poWheVeV \oX propoVed.
________________________________________________________________________
________________________________________________________________________

7. ObVerYe Whe riYer leYel before and afWer dam conVWrXcWion. Look aroXnd and deVcribe aW
leaVW Whree characWeriVWicV of Whe phenomenon inclXding geoha]ardV. MenWion beloZ hoZ
iW VXpporWV or rejecWV Whe h\poWheVeV \oX propoVed.
________________________________________________________________________
________________________________________________________________________





I7FI 3 ± 7KH 6DL <RN :DWHUIDOO DQG WKH EDUWK 6\VWHPV
LRFDWLRQ: The Sai Yok Noi WaWerfall iV locaWed in Whe Tha Sao Yillage, Sai Yok DiVWricW of
KanchanabXri. (UTM Grid. 506194E/1574153N)

BDFNJURXQG: The Sai Yok Noi WaWerfall iV a popXlar WoXriVW aWWracWion. The area haV been knoZn
for iWV naWXral beaXW\ for a long Wime, perhapV aW leaVW Vince Whe reign of King Rama V
(1868-1910 AD).





I7FI: GroXpV 8-11 Zill condXcW field Zork aW WhiV ViWe. There are 2 VWopV and Wime allocaWion for
each VWop iV 1 hoXr plXV moYing from SWop A Wo SWop B and Yice YerVa for 30 minXWeV. GroXpV
8-9 Zork aW VWop A Zhile groXpV 10-11 Zork aW VWop B. AfWer one hoXr of Zork, each groXp haV Wo
roWaWe aV gXided b\ oXr YolXnWeer.

RHVHDUFK TXHVWLRQ
1. WhaW kindV of earWh V\VWem inWerrelaWionVhipV are preVenWed b\ WhiV ZaWerfall?

GXLGLQJ DVVLJQPHQWV:
6WRS A ² 8QGHU WKH ZDWHUIDOO

1. IdenWif\ Whe rock aW Whe cliff: _________________________

2. ObVerYe, deVcribe, and Wake picWXreV of phenomena WhaW mighW e[plain Whe hiVWor\ of WhiV
ZaWerfall.

3. CollecW a ZaWer Vample from Whe riYer and meaVXre Whe folloZing parameWerV:
a. TemperaWXre (T) __________
b. pH __________
c. SaliniW\ __________
d. CarbonaWe __________
e. BicarbonaWe _________
f. NiWraWe __________
g. DO (diVVolYed o[\gen) __________

6WRS B ² 7KH VSULQJ (WKH VRXUFH RI WKH ZDWHUIDOO) (87M GULG. 506799E/1574561N)
1. CollecW a ZaWer Vample from Whe riYer and meaVXre Whe folloZing parameWerV

a. TemperaWXre (T) __________
b. pH __________
c. SaliniW\ __________
d. CarbonaWe __________
e. BicarbonaWe _________
f. NiWraWe __________
g. DO (diVVolYed o[\gen) __________

2. Read Whe map; \oX ma\ find Vome XVefXl informaWion Wo anVZer Whe reVearch qXeVWion.

RemarkV: Each groXp haV Wo leW aW leaVW 1 perVon Wo condXcW chemical anal\ViV Zhich Zill be
VXperYiVed b\ chemiVWV.



I7FI 4 ± 7KH HRW 6SULQJ DQG WKH EDUWK 6\VWHP
LRFDWLRQ: Wang Krachae hoW Vpring iV locaWed aW Wang Krachae VXbdiVWricW, Sai Yok DiVWricW,
KanchanabXri ProYince. (UTM Grid, 503185E/1570861N)

I7FI: GroXpV 12-15 Zill condXcW field Zork aW WhiV ViWe. There are 3 VWopV and Wime allocaWion for
each VWop iV 1 hoXr. GroXpV 12-13 Zork aW VWop A, groXp 14 ZorkV aW VWop B, and groXp 15 ZorkV
aW VWop C. AfWer one hoXr of Zork, each groXp haV Wo roWaWe aV gXided b\ oXr YolXnWeer.



RHVHDUFK TXHVWLRQ
1. WhaW kindV of earWh V\VWem inWerrelaWionVhipV are preVenWed b\ WhiV ZaWerfall?

GXLGLQJ DVVLJQPHQWV:
6WRS A:

1. ObVerYe, deVcribe, and Wake picWXreV of phenomena WhaW mighW e[plain Whe hiVWor\ of WhiV
hoW Vpring.

2. MeaVXre Whe floZ raWe of Whe hoW Vpring.

3. Look aroXnd and deVcribe aW leaVW Whree characWeriVWicV of WhiV phenomenon.

4. CollecW a ZaWer Vample from Whe hoW Vpring pool and meaVXre Whe folloZing parameWerV:
a. TemperaWXre (T) __________
b. pH __________
c. SaliniW\ __________
d. CarbonaWe __________
e. BicarbonaWe _________
f. NiWraWe __________
g. DO (diVVolYed o[\gen) __________

5. CalcXlaWe Whe reVerYoir WemperaWXre appl\ing geoWhermomeWer eqXaWionV from Whe
ZebViWeV XVing Whe anal\Wical daWa beloZ.

pH CON TDS ALK Na K Ca Mg Fe SiO2 Cl F SO4
-2

7.6 536 290 260 6.7 1.85 46.6 30.2 0.01 24.4 7.1 0.
2

33

Chemical anal\ViV of Whe Wang Krachae HoW Spring (pH haV no XniW, Whe oWher elemenWV
anal\ViV XniW iV in parWV per million or ppm, CON = condXcWiYiW\, TDS = WoWal diVVolYed
VolidV, ALK = Alkaline HCO 3

-).

6. WiWh Whe help of a YolXnWeer for \oXr groXp, proceed Wo VWop B, Zhich iV locaWed a feZ
hXndred meWerV from here on Whe bank of Whe KZae Noi RiYer.

6WRS B:
7. ObVerYe and idenWif\ Whe rock nearb\.
8. Look aW Whe Voil and deVcribe Whe inWerrelaWionVhipV beWZeen Whe geoVphere and bioVphere.

MenWion beloZ hoZ iW VXpporWV or rejecWV Whe h\poWheVeV \oX propoVed.
________________________________________________________________________
________________________________________________________________________



9. WiWh Whe help of Whe YolXnWeer for \oXr groXp, proceed Wo VWop C locaWed aW Whe hoW Vpring
Vpa.

6WRS C:
10. ObVerYe, deVcribe, and Wake picWXreV of Whe abandoned hoW Vpring Vpa pool.

11. E[amine and deVcribe Whe phenomena WhaW mighW e[plain Zh\ Whe pool became
abandoned.

- WhaW VhoXld be Whe beVW pracWice Wo preYenW Whe pool from being abandoned?
_____________________________________

12. CollecW a ZaWer Vample from Whe abandoned hoW Vpring Vpa pool and meaVXre Whe
folloZing parameWerV:

a. TemperaWXre (T) __________
b. pH __________
c. SaliniW\ __________
d. CarbonaWe __________
e. BicarbonaWe _________
f. NiWraWe __________
g. DO (diVVolYed o[\gen) __________

13. Compare Whe qXaliW\ of Whe hoW Vpring YerVXV Whe abandoned pool and e[plain.

RemarkV: Each groXp haV Wo leW aW leaVW 1 perVon Wo condXcW chemical anal\ViV Zhich Zill be
VXperYiVed b\ chemiVWV.





I7FI 5 ± 7KH KZDH NRL RLYHU DQG WKH EDUWK 6\VWHP ± 7KH PDVW DQG WKH
PUHVHQW

LRFDWLRQ: ThiV VecWion of KZae Noi RiYer iV locaWed aW Tha Sao VXbdiVWricW, Sai Yok DiVWricW,
KanchanabXri ProYince.



I7FI: GroXpV 16-18 Zill condXcW field Zork aW WhiV ViWe. There are 2 VWopV and Wime allocaWion for
each VWop iV 1 hoXr 30 minXWeV. GroXpV 16-17 Zork aW VWop A, and groXp 18 ZorkV aW VWop B.
AfWer one hoXr and WZenW\ minXWeV of Zork, each groXp haV Wo roWaWe aV gXided b\ oXr YolXnWeer.

RHVHDUFK TXHVWLRQ
1. WhaW kindV of earWh V\VWem inWerrelaWionVhipV are preVenWed b\ Whe daWa of Whe KZae Noi

RiYer WhaW Zere collecWed (direcWl\ and indirecWl\)?

GXLGLQJ DVVLJQPHQWV:
6WRS A: DW WKH HDVWHUQ VLGH RI WKH ULYHUEDQN

1. IdenWif\ characWeriVWicV of Whe riYer bank VedimenWV.
2. Look aroXnd and deVcribe aW leaVW Whree characWeriVWicV of Whe phenomenon of Whe riYer

bank VedimenWV and VXrroXnding rockV:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

3. E[amine Whe VedimenWV and rockV VXrroXnding Whe riYer. WhaW phenomenon do \oX
obVerYe WhaW ma\ caXVe geoha]ardV? ProYide h\poWheVeV and e[plain ZheWher phenomena
VXpporWed or rejecWed \oXr VXggeVWionV.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

4. WiWh Whe help of a YolXnWeer for \oXr groXp, proceed Wo VWop B locaWed aW Whe middle of Whe
bridge croVVing Whe KZae Noi RiYer.

6WRS B:
5. Look aroXnd and deVcribe aW leaVW Whree characWeriVWicV of Whe phenomenon along riYer

floZ and Whe riYer bank WhaW ma\ caXVe geoha]ardV. MenWion beloZ hoZ iW VXpporWV or
rejecWV Whe h\poWheVeV \oX propoVed.
____________________________________________________________________

6. CalcXlaWe Whe riYer floZ YelociW\ aVVXming WhaW a ball iV dropped 300 meWerV XpVWream
firVW aW Whe middle of Whe riYer and WakeV 200 VecondV Wo reach Whe bridge, Zhile a ball
dropped near Whe riYer bank WakeV 250 VecondV Wo reach Whe bridge. AVVXme aYerage riYer
YelociW\ eqXalV Whe aYerage of boWh YelociWieV.

7. AVVXme Whe riYer boWWom and riYer bank Vhale iV a Wrape]oid ZiWh boWh Vide of Whe riYer
bankV dipping 60 degreeV and riYer depWh iV 6 meWerV (figXre beloZ). CalcXlaWe Whe raWe of
riYer floZ aW Whe bridge.



8. CollecW WZo ZaWer VampleV from Whe riYer, one aW Whe middle and Whe oWher cloVe Wo Whe
riYer bank and meaVXre Whe folloZing parameWerV:

a. TemperaWXre (T) __________
b. pH __________
c. SaliniW\ __________
d. CarbonaWe __________
e. BicarbonaWe _________
f. NiWraWe __________
g. DO (diVVolYed o[\gen) __________

9. Read Whe map; \oX ma\ find Vome XVefXl informaWion Wo anVZer Whe reVearch qXeVWion.

RemarkV: Each groXp haV Wo leW aW leaVW 1 perVon Wo condXcW chemical anal\ViV Zhich Zill be
VXperYiVed b\ chemiVWV.



RXEULF IRU EYDOXDWLRQ RI I7FI PURMHFW PUHVHQWDWLRQ (SRLQW YDOXHV LQ SDUHQWKHVHV)
I. ConWenW

A. The depWh of Whe projecW (10)
1. WaV knoZledge and informaWion conWenW be\ond WhaW proYided b\ Whe field

gXide?
B. UVe of geological principleV (10)
C. CompleWe connecWion of Whe EarWh V\VWemV (10)
D. OriginaliW\ and creaWiYiW\ (5)

1. PreVenWing original ideaV and perVpecWiYeV Zhich Zere noW preVenWed b\ Whe
field leader.

II. SWrXcWXre
A. ClariW\ of VXbjecW and pXrpoVe (10)
B. A clear connecWion among preVenWaWionV¶ parWV (floZ of Whe preVenWaWion) (20)

III. The XVe of WoolV
A. ConcreWi]aWion leYel of Whe VXbjecWV (10)
B. Minimal We[W and clear fonWV (10)
C. WaV Whe preVenWaWion d\namic Wo VerYe Whe conWenW? (10)
D. ConWe[WXal XVe of VcienWific WermV (10)
E. AeVWheWicV (10)

IV. Oral preVenWaWion
A. S\nchroni]aWion beWZeen oral and poZerpoinW preVenWaWionV (10)
B. FlXenc\ (10)
C. Time managemenW (10)

V. InWernaWional cooperaWion (Wo be eYalXaWed on ViWe b\ a YolXnWeer incogniWo)
A. HoZ man\ Weam memberV Zere inYolYed in Whe inYeVWigaWion? (10)
B. QXaliW\ of diVcXVVion amongVW memberV (10)
C. Were Whe\ open Wo learning from one anoWher? (10)
D. Did memberV reVpecW oWherV and giYe Whem an opporWXniW\ Wo conWribXWe and Vpeak

Xp? (10)



IE6O 2018 7KDLODQG: EDUWK 6\VWHPV PURMHFW (E6P)
7KH PUREOHP RI LDQG 6XEVLGHQFH LQ BDQJNRN

The Bangkok meWropoliV area haV an eVWimaWed popXlaWion of cloVe Wo 20 million dXe Wo iWV
geographic locaWion on Whe loZer Chao Phra\a RiYer Plain aV Zell aV iWV poliWical locaWion aV Whe
capiWal ciW\ of Thailand. Geologicall\, hoZeYer, Whe ciW\ iV locaWed on Yer\ Whick depoViWV of VofW
Bangkok cla\ and inWerbedded ZiWh riYer Vand bedV and hard cla\ of > 2 km WhickneVV before
reaching Whe bedrockV of graniWeV and meWamorphic rockV. OYerpXmping of Whe groXndZaWer for
domeVWic conVXmpWion from more Whan 8 Vand aqXiferV ZiWhin Whe Bangkok MeWropoliV and
VXrroXnding areaV, namel\, SamXW Prakarn, SamXW Sakorn, NonWhabXri, PaWhXm Thani, and
A\XWWha\a haV reVXlWed in e[WenViYe land VXbVidence in Whe loZer cenWral plain. The ma[imXm
VXbVidence of >2 m ZaV meaVXred for Whe VoXWhern parW of Bangkok in earl\ 2002 Wo 2005 and
large areaV of Bangkok and SamXWprakarn Zere beloZ mean Vea leYel alread\. DraVWic meaVXreV
had been Waken, inclXding prohibiWion of groXndZaWer pXmping in Bangkok, SamXWprakarn,
NonWhabXri, and PaWhXm Thani. BXW b\ WhaW Wime, a large chXnk of Whe Bangkok MeWropoliV had
alread\ VXbVided beloZ mean Vea leYel. Bangkok MeWropoliV and NonWhabXri had Wo bXild
concreWe embankmenWV on boWh VideV of Whe riYer Wo proWecW Whe ciW\ from perpeWXal flooding. AW
Whe Vame Wime, Whe Bangkok MXnicipaliW\ Office haV enacWed regXlaWionV WhaW reqXired all neZ
hoXVeV in Whe MeWropoliV Wo raiVe Whe land aboYe mean Vea leYel before conVWrXcWion permiWV Zere
iVVXed. FXrWhermore, ValW ZaWer inWrXVion inWo Whe firVW WZo aqXiferV beneaWh Whe ciW\ haV occXrred.
ForWXnaWel\, b\ WhaW Wime Whe groXndZaWer leYel in Whe depleWed aqXifer ZaV gradXall\ riVing; WhXV
groXndZaWer recharge ZaV XnZarranWed.

SWXdenWV of each Weam are aVked Wo reVearch WhiV problem. AW leaVW foXr aVpecWV relaWed Wo Voil
VXbVidence needV Wo be preVenWed. AlVo, propoVe meWhodV Wo miWigaWe WhiV problem.


