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The exchange rates applied in this Study are:
US$ 1.00 = Japanese Yen 120.00
Baht 1.00 = Japanese Yen 2.85
(as of February 2003)
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JICA : Acid Deposttion Control Strategy in Thailand
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T=F Y S X ARRERNE LT 5 2 L IWEOHRETHS, 1< Y (B
EEHEOPHEZ LI EHAEEO U A b)) OEREFECL o TR EOHERWSETH D,
HESBBEEFITA vV PV IEHETHS, LT, ExF VU IRRELA_UCMIEBE
U B ECET B A £ TNy I 2 b— 2 BMR TORSH O SO2 & NOx
DY 2 b—a VIHOEETRESTE CHAH, Z0OLHIBEBEICLEZE=F V7L 3
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AFE CIERSNAA vy MY 2AVEEEREE0 I 2 L—2 3 L OER
EEMBEENEFACLESY S al— 3 VICESNT, BIFNABRERE 2R
T5 &L BT, &4 BERORICHT 5BAETR RIS RE |
EEASEICE LT, BT 5 TR ORT R O AT R O 9
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- TARARE—BEEOSHT |
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1. BMRROASEET=4Y /55— OfE

1.1 FABEKBTSE=F Y 7RHE

PCD R 9N ENL XA EBIIBWIREERE=F V VI/HESERE L T Y 20024F5E
THEHROT=F ) U TRERBELTVS, 2000 ETIEEE 4 REBEH L T, £ BN
Ehi LT ABMEREEDE=4 U 7%, QEANET (), @PCD & KEQHLFFRE (4
R E Project) . @ERTC-SERI ZL[AIFAE BIMRE Project) 3% 3, Z 41 5 DRI EL Supporting
Report, H1EIIRLTH S, | \ ' _

T Z T BANET ICRBIT 2 2000 EDE=F U v 7 F— & BT 200 EOR[EEFT — 1T
W5,

1.2 BERFE=XY R EE

EANET TiZA A R"7 A (Rl, R2 7—-F D) BLIUUTP 2N TTF—2DF = v
7EToTND, TI T 2000 FIZOWTRIZEN O DOF = v 7 iR A TF —& 5]
LEHliZ4T - Te. TORRZE DD,

1.2.1  pHDR&K

2000 FE=D ¥ A DA D pH 2 3.91~6.99 DEFIZH D , FIRAEIZ 538 Th-Tz (F1.211),
OEPP %A @ pH IZ#ho 3 HiA & b TEWNMER R LT,

1211 EZ82ULTHA O pH DIRR

Site Name QEPP ™D ERTC Khao Laem iFor 4 Sites
Min 391 | 418 4.43 5.10 3.91
Max 6.99 6.42 6.95 6.19 6.99
Mean 5.10 5.19 6.07 5.72 5.44
Median 4.89 5.15 6.19 5.77 5.38

Source: PCD, modified by the JICA Study Team

1.2.2 ®WAkIPORAAY - BT O8HK

SO, NO,, NH,A ZViZEE, BTEL (2 OEPP, TMD ¥ bk (Urban Area) B&E< .
Khao Laem ¥ b (Remote Area) BMEVVEZERLT, ERTC ¥4 + (Rural Area) %, Mi&
OFREDOEMEER L2 (B1.221), —F. Cl, Na A A EHlic L 3B EH bR
(B 1.222), ZHE, AAF2 NaAF/IEABBEECEEILIC L, I AREENIME,
EROEMERL, BROCBERORERL 222 :£2E LT3,
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1.2.3 A F VR

%ﬁ%ﬁ@# F A BT B & OEPP, TMD, ERTC REI7cMgkZ R L., so;, NO;.
NH, A A7 O NEAHERFESEOE&BE <, ¥ Khao Laem T Cl, NaA A 72D
EALWNREDE R rEH: BEbnd) oZ&iErofk (81231,

QEPP-Annual Average TMD-Annual Average ERTC-Annuat Average
10% 3%

15% 1% 15%

15%

1% 56%

Khao Laem-Annual Average Remat1t'_'lSO4 ENO3 ECI OHCO3

6%

22%

45%

27%

QEPP-Annual Average TMB-Annual Average ERTC-Annual Average

19% , 13% 5% 4%
b~

41%

31%

3% 7% 4% 12% 2% 17%

Khao Laem-Annual Average ‘ Remark | ENH4 ENa  HK
CCaz Mg2 0H

10% 18%

13%

B 1231 E=&ULSYA FEL A F o OBRKEE
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1.2.4 Bt EOEm

R DBRIEL Lo T VIR Z BT B 2 DICK D & 5 TEE T o e, RIATOA 4 L35
HWRORENE, 200 AN—FITHFEIERTES, OEoR, “BELRF V¥
(AP)”, BT BRUKEBREL S © B8N B2/ N —7 T B, AR SO, & NO, S5 h
CEETE, b OEDR, HREF Y r L (NP, HILBARFRT28A%2 0270
T TS5, NBEFM Ca 3 LU NH, &0 - hicBi% T3, |

AP (nss-50,. NO, 4 #>) & NP (NH,. nss-Ca A #4) %H&+ 2% L OFPP. TMD Tik
NP>AP OEEEZIR< . ABEEIC X 2B CWE SV EIT p H 2R T4 Y 12 < VR
b7, #iT, Khao Laem Tik NP<AP OERAPHM S, TARXAZEIROBIEHE D2
WEHZ pH BEL Ro R BERO— 2 EZ BNDE (R1241),

1241 HYA FOEFRE NPAP

Monitoring Site NP/AP
OEPP 1.21
TMD a7
ERTC 0.92

Khao Laem 0.82

Source: The JICA Study Team
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13 KEEET=FY LIRS

1.3.1.1 EEREF D S02 B LU NO2 BE DEFY - WEOFY - HEOLHERLTND,
#1311 R 200 EORKT=F VUV IIHRL A A EREEERBIUVUWHO OF A FZ4 D
_wﬁ%ibfméoPG)ﬁ%ﬁbkkﬁ%ﬁ%ﬁ#&ﬂ?@:&ﬁbmoto
- F A EOBEEESZE L A, NO2 T Phuket D—EDHTHoT,
WHO HA R34 v e BT 2 L, 50, iT 24 BEME T 6 A, NO,iZ 1 BrE1E T 26 HUX,
FERMET 16 MR T T\, :
- Lampang S°FEH @ Phuket TEFEHITE W | FEERERI 2 b 00, 2F L LT
BMR % {10 & Lz BRI TRV MERST LTV,
« 80,13 BMR, TEHEMMETEWMERRT A, NO, RFEHRTOEVERA LR,

Aanual Average -l [nnuat HAverage

S02(ppb)
ND2(ppb}

502(ppb)

s02(ppb}

Source: PCD, modified by the JICA Study Team

B 1311 £EZZYLTHA MoBIT2ERLUVEN (FE - E35) 11y
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F1311 S/ ERREEFUWHO H4 F3 4 U2k S5ERE (S0, NO,, 2000 &)
[SO,]
{Measured Period [1Hr 24Hr
Standard Thai’ Thai WHO
300 ppb 120 ppb 44 ppb
Unsatlisfied MaxWValue Number of| Unsatisfied Point Max Vaiue Number of | Unsatisfied Poini Max Value Number of
Point (ppb) Exceseding Exceeding (ppb)  Exceeding
Data Data Data
BMR QEPP(o11) &0 1
Ramkhamhaeng
(08T) 51 1
NHA(TOT} 78 2
Prabadan
Mnrl
Resources(17T) 5 1
S, Sakhon .
Thonburi(14T) 70 7
8. Sekhon(27T) 49 1
Qther than BMR
{Measured Period |1 year
Standard Thai WHC
40ppb - {18pph
Unsafisfied Max Value Number of]{ Unsatisfied Point Max Value Number of
Point {ppb) Exceeding {opb} Exceeding
Data Data
BMR
Other thar BMR
[NO,]
Measured Period {1Hr Tyear
Standard Thai WHO WHO
170 ppb 98 opb 20ppb .
Unsatisfied Point  Max Value MNumber off Unsatisfied Pcint Max Value Number of| Unsatisfied FPoint  Average
(ppb)  Excesding (ppb)  Exceeding (pPb)
Data Data :
BMR OEPP(0IT) 125 13HOEPPOIT) 33
Bansomdat{02T) 135 8{Bansomdat(02T) 24
Ratburana(03T) 125 7|Ratburana(03T) 21
Met. Depart.(05T, 126 8
Junkaseme(o7T) 136 t1{Junkaseme(o7T) 20
Ramkhamhaeng(C 107 2|Ramkhamhaeng(l 20
NHA(10T) 105 3
Huai Khwang(11T 132 24{Huai Khwang(11T 32
None Tree . None Tree
Vittaya(12T) 130 18 Vittaya(12T) 25
Singharat. Singharat
pitayakam{15T) 113 10|pitayakom(15T} 20,
Thon Buri{(52T) 133 28|Thon Buri(52T) 23
Traffic Police Traffic Police
Residence(53T) 110 3|Residence(53T) 29
Din Daeng(54T) 169 3841Din Daeng(54T) 50
Prabadang )
Rehabititation(08
™ 132 -]
Prabadang Prabadang
Mnd ) Mnrl
Resources(177) 149 17{Resources(17T) 21
Samut Samut
Prakan(18T) 148 15}|Prakan(18T) 22
3. Sakhon :
Thonburi(14T) 104 1
Samut Sakhon 24
Nonthaburi DEA Nonthaburi DEA
(13T 134 5{(137) 23
: i MNorthaburi 121 3
Other than BMR |Phuket(43T) 181 1/7564|Lampang 1(37A) 131 3
Lampang 2(38A} 101 1 .
Khonkane(46T) 152 30|Khonkane(46T) 22
Makhen
ratchasima{47T) 106 2
Saraburi Fire
Stn(25T) 113 1
Rayong 1(297) 167 59
Phuket(43T) 181 7
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JICA : Acid Deposition Control Strategy in Thailand

2. #HEREFEIL—LU—7

2.1 H=REFRR

2.1.1 BHFEE

1999 FEIZBIT AFHBERMAO L = T, 2EDF 90 N—Er FThB, 05 b ITERM
2286 —2 FEEDSH, F211.11E, BE10FEIBTAREEES(LOMEMETRT,

1) B¥

BEMMO L =713, 1996 £ THELBEMEREZRL TR, 1997 FLE, Z1&F0
FROEEL T, TORFIIEMERERLTHWD, 1999 21X, 203 7iL 105 —
EUMIETEHELTWS, £0O=Tik, EFMEEE L TSI RE v, By
fE51% 13,907 FA (2000 FHIE) DR, SRFALNDOK 50 A—F> b EED D, BERED
. BETCHEREOREL XA, -, BHBSFRET I - H0EEARRZ2E-TWE,

2) B

HWEFH O = 71E, BFE 20 FREFZTHEML TS, £ LT, 1999 £i2iX GDP @ 36.3
Nty M HDEETIEEF, EFRFLESHRRBERSNE. T =T HEELENETS
THHILFHILTNE,

3 B
BREMD L = T, 1991 FijZ 72 25—k M Tho /s, 1997 ELIEITRE U= BHERK
ROBEDOEELZT, TOT = TIHERBIZED L, 1999 21 2.9 S—E2 b (1991 Ep
) BELLESoTNG,

4 F—ER

T—EREMOY =T, 03—k M THhD, TOWFELDV2TIRRELERLTE
TN, AR ORENBECELL TETWE, A=Yy —E20EERNET
LTWB—FHT, A (EfRRETEVRR) h—ERARURITEREML T3,
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JICA : Acid Deposition Control Strategy in Thailand

100%
80%
0 Services
60% 0 Constricuton
£ Manufacturing
40% Agriculture
20%
0%
1991

Source: National Income of Thailand, 1951-1996 Edition (NESDB)
Bl 2111 BFEE

2.1.2  HURRE

FA THEBRIC L > THRVOBEEENRD D, 20O L) REAEOHIEAREEIL, 1997 FIi
AE ST REREOEEIC Lo T, E6ICHESM 7. BMR (32 = 7 8 L TE DR
CREFEHLHMR) BAORTRSELERNLO0, ERED GDP D49 S—tr hEEHL
T3 (#2121 BXTVHR 2123 2FB), BMR ©—A%7- 0 GDP TiX . 4L# (Northern) i
B 515, FEE (Southern) HUKOFI4#5L RoTW3 (F2122 B,

®2.1.21 #HEAAQ
Unit: 1,000
Year
. 1993 1994 1995 1996 1997 1998 1999p

Region :

Northeastern 19,866/ 20,062 20,246 20405 20,573 20,733 20,904

Northemn 10,992 11,057, 11,121 11,1490 11,171 11,200 11,214

Western 7,630 7,743 7,854 7,961 8,059 8,157 8,253

Eastern 3,658 3,710 3,756 3,805 3,851 3,890 3,942

Southern 3,277 3,312 3,343 3,370 3,396 3,421 3.451

Central 2,344 2,856 2,880 2,884 2,892 2,906 2,911

BMR 9,743 9,973 10,201 10,429 10,660 10,894 11,131
- |Whole Kingdom 58,010 58,713 59,401 60,003 60,602]  61,201] 61,806

Source: JICA study team calculated based on the data from NESDB
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£2122 #HEMDO1 AHY GDP (1988 £AR—X)

Unit: thousand bahts

oo Year: 1903 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999p

egion
Northeastern 13660 14058 16350 17097 16338 14863  15.132 .
Northern 30888 22047 23.543 25119 24.075 22630  22.959
Western 282000 30525 32,674 34274 33333 3.706  3L191

- [Eastern 63.803 71300, 81459 93.558 101952 95215 100383
Southern 32213 34023 37.061 37713 36472  32.655  33.803
Central 38211 43011 47.932 52245  51.364] 44540  46.444]
BMR 134457 141478 149,877 151.903 144,058 120396 124.013
Whole Kingdom* 42,64 45,908, 49,599 51,991 50,733 44 825 46,260

Source: JICA study team calculated based on the data from NESDB
Note: * means the average of whole kingdom

+2.1.2.3 MEH GDP (1988 £~—X)

Unit: million bahts

o Year! 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999p
egion .
Northeastern = 270,376 299,498 331,015 348,758 336,114 308,152 316,323
Northern 229606 245982 261,825 280,048 268942 253452 257,459
‘Western 215,319 236,357 256,623 272,859 268,794] 258626 257419
[Eastern 233,393] 264,524 305,960 355989 392,617 370,387 393,711
Southern 105,561 112685 123894 127,003 123858 111,713 116,653
Central 108,6720 125410, 138,045 150,676 148,545 129,4321 135,199
BMR. 1,310,011] 1,410,956 1,528,891| 1,584,199 1,535,656 1,311,597 1,380,394
Whole Kingdom 2,473,939 2,695,412 2,946,252 3,119,621 3,074,528 2,743,359 2,859,157
Source: JICA study team calculated based on the data from NESDB
Note:  pmeans preliminary valoe
& 2.1.24 iR GOP fikE
Unit: per cent
Year
. 1994 1995 1996 1997 1998 1999p Average
Region
Northeastern 10.4 10.5 54 -3.6 -8.3 27 2.8
Northern 7.1 6.4 7.0 -4.0 -5.8 1.6 2.1
'Western 9.8 8.6 6.3 -1.5 -3.8 -0.5° 3.2
Eastern. 13.3 15.7 16.4 10.3 -5.7 6.8 9.5
Southern 6.7 9.9 2.6 -2.5 -9.8 4.4 1.9
- [Central 15.4 10.1 9.2 -1.4 -12.9 4.3 4.1
BMR. 7.7 84 3.6 -3.1 -14.6 5.2 1.2
[Whole Kingdom 9.0 9.3 3.9 -1.4 -10.8 42 2.7

Source: JICA study team Calculated based on the data from NESDB

Note:

p means preliminary value
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213 BAOEFEBIA

1984 5 1995 00 10, # 4 OBRFIIHRA CEEALWWI FEREZEIT = (E2.131
BW), ZOY—7 11 1988 T, FREFIT 13.5 —E > MIET 5. 1992 FRU 1996 F (F
7 RBEFHEBHE) © 5 FRCBT A EERERIT LI A2 T BVWETEFRLT

W, _
IO RAERREERITREAER L LT, BRAOBREIC Lo TR LT E Nl
EFMICRIT SRR L., 1980 FRML AV BV TRRE LT Ly Y -ma ) I3
Fhhsb, mji‘f‘\ EERMIIERCRE LTS, JOBEIN, CEEEOBRLIN L IFT
LT3,

1997 FEITHAE » MR FRE OBEIL, Z/ BEMET X MBS, FEEOEERT., T LT,
MDY Fif iz EANREOEMIZANG L T, BEHEOELEFFITITO Z N TERD-
R LICERAT S, IORE, BHEEIX 1993 BITRE—2ItET 5, FO®% 1999 £0
FNEHICIRLCHECK LEREHED A, 199943 AL 5 A0S HEHE T, 8%
R X OB EOREME IS EEN 2RI o2, £ 2 TEHRIAKXEEDRESET
DHRIZ BV CEARL AT Z L 280 H LV ESHERZEA LR, £k, BROX
BICREENT B EDOFEL LT, AIMEERORBE, BENICRT 3 MEROERES L
ZRAF—HRRERFETINTER,

TOXIRREBCL T, BFERFCEHBAICBWTERERORLERZ>2H -7
(#2131 88), £, SUERUTERSOBHICE L OIEAERICSHY . Thidx., SE
DEERIL, FAPERMLUCWAREAEE 075 AZxt U TRIEEZFT - T iz, 0%, #
ADA—YBEREITEREDRVEL, A 7 VBEBRREECED LTERE (F 2131 28)., B
MEEW L EE Ligdn, EFBRbNEs ¥ —lt b PEY, ﬁﬁ@ﬁm@%’—@ TR,
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70,000 200
per capita (baht) )
£0,000 T —e— annuat growth rate (%) . 1150
|

§0,000 -

40,000

Beht
o
(=2
%

30000 -
20,000 ¢

woee i B BB 1

| s

Source: National Income of Thailand (NESDB, 2002)
E213.1 1 AHY GDP (1998 £{fit8) RUEHEE

£213.1 FEHFEE

oy indicators Year | 1997 | 1998 | 1999 [ 2000 | 2001
Real Economic Growth Rate (%) -1.8 -10.4 4.0 43 1.8
Expenditure (%) ‘ 5.9 -12 35 49 3.0
Investment (%o) 6.6 -38.1 -4.0 54 | 3.0
Inflation rate (%) 5.6 8.1 0.3 16 2.0
Export Value (billion US dollar) 567 529 568 679 632
(growth rate: %) ‘ (3.7 | (6.8 ¢ (74) | (19.5) | (6.9
import Value (billion US dollar) ' _ 613 406 475 624 607
(growth rate: %) (-13.4) | (-33.8) | (16.9) | (31.3) | (4.5)
Current Account Balance (billion US doflar) -31 143 125 92 44
Current Account Balance/GDP (%) (-0.9) | (12.8) | (10.2) | (7.5} (3.6)
Foreign Currency Change Reserve (billion US dollar) 270 295 348 327 -
Fiscal balance/GDP (%) 2.2 3.0 5.5 -5.0 -

Source: Central Bank of Thailand and NESDB etc.
1980 FERUT, = OIGHAIREE N O HEERNRRSER L URE &’b%ﬁ%ﬁﬂﬂiﬁ%’\

DEEGHEAREYI TR, BEL- L bRESRTEL 2> TV AEHEIT, v Pa—
-5 BEERBIOT 7YY —R XoREERSEChHD,

515



 JICA : Acid Deposition Control Strategy in Thailand

#2.1.32 M5 GDP EEEZE (1995-1999 &) (%)

oo Year | 1995 1996 1997 1998 | 1999p | Average
Agriculture 3.56 3.79 -0.67 310 | 257 1.23
Manufacturing 12.45 - 6.71 1.58 -11.44 11.92 425
Construction 6.95 6.87 -26.40 3895 | -5.38 -11.38
Services 7.17 7.08 2.11 -0.37 547 429
Other _ 9.47 5.38. -1.01 -11.61 -0.90 0.27
Whole Kingdom 9.31 5.88 -1.45 -10.77 4.22 1.44
~ Source: NESDB '
2.1.4 @Al

Z A 1Z. %ﬂ)ﬁﬁ%%%ﬁ)\ix%?—&y MIggEcE-S< %EW&«&EEE Li=Z &b RL
N5IHC. TIHTEORERROEEIIX, BHTHD,

Economy Monitor (H5RER1T, 2001 B) iz JhiE. TEARFHESRIZ, 31 BV EEE
BTHD, ThITES B0 E LTH, MERUHRE, B, ART, KERRERDD. &R
| DIRHREIL. 1999 44T 19243 B YRR ESH T3, TESBABLIIAMNE T
D, BT, BiR RORUCEBSP S5, 1999 Fizk i 2BARER, 17,740 B —2TH
5.

¥ Atx, 1984 FILRTAREOFR VWV ENEBEMPBHERRZERA L. X 2.14.1
CBRT XD, 1986 FEnD 1998 £ ETO 12 FHIC, BHILETFH 211 S~ PTHEKRL
7. 1998 ELEHERB I TUEEL LI, 106 BT 1LL SA—Er FORIEG TR LTWD, T
DK 5 RBERE, BEREROFHL LT, BHMER LCFESREZR v—7 v MLB
WT. RABRETVoM,  $i, H2.141 KR E DI, FECERERT 012 IK8L,
TAETOVAFAPLF T RCEL TS, Zhd, S REN & DD TRETRICEET
ZEMIIHDHZEETT, '

%9b’t@%ﬁ%’ﬁiﬁ'ﬁﬁ%%ﬁm%@f;mfﬂiﬂzﬁ6 N—tr FOWREBELLTVS XD

I, BRHLEORHERE, BELEELTILHORBEL LTRBSNE LIRS,
SOERERIC L, 2002 EORBEGOBHER, 8§ kv MEEEMT S LRAZNT
VB, BREFZEEI A~k FOBUTHRET S35 LFRSNTRY, Tk, #A
DEBIISE 65 A~k MVEEHEKLZE 5 THD,

IOXHRERBEFORE L EHOEERE, BELE0EMTEIPFTE, EF K
EREEOBHERARETALOLRS S, SBIK, ZOLIRERIL, RETEDH/IME
ERHETHC ETbHDRBoTND,

516



JICA : Acid Deposition Control Strategy in Thailand

2,300,006 - . | .
Merchandise exports 0 ld
Merchandise imports |

00,000 | —a—

2 2,000, Tndex il (.

E ‘ .

E 0.00

£ 1500000 | ‘

i V | 0.05 ,

E 3

= 1,000,000 "

= 1,009, "

2

g

&

e

7
500,000 } ; g ; 0.20
. g d
g 2 1 0.25
% Z 248 -0.30

P B = 4 e = B B O T T~ T S == St SN ]

Note: Index = (Export value - iImport value)/(Export value + Import value)
Source: Thai Figures 2000-2001

E2141 HEEBEOEL

215 HBORBELIMERIE

EFREFHLSAREREAPRELLS ORBFLERRERE (2002 42006 ) TiL, BLTO
AODEERFOEERGEL 2o TS,

1) R AQENTRERE
2) AEkEOME

3) BUWEH

4) BN DR

FRENZ L, BBEREE 33— FOBREEFLEHLRRL, 45—V Ok
BELERTAIIELNBEEL SNTWD, FEAEEKE, BE3 A~ P TEMTBEI 22
BESNTVS, FIEDADEML, 35— hRBERTHD, |

iz, BERUVEGEEMICHT 2 £BREEER., ThEEEY 05 S—k2 PERU 25
N—EV b TRETDZEPEBFENLTVS,

BERBEOCEMICEL I, UTRERBEONTND;
» TEANT, BEHEERENLELSND,
m BEEZ EOBLNAVEBWTHLEIFRERERETHDIRETH D,
® EUNIY. BEREOFREZITO L LbiC, HOGRB JUMBEE 2T 2
ERPETHD,
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#2151, FASEIBOWTHFER TS 2006 £ TOREBERZRT,

#2151 ERBFUSMEFRRCLZITI/OBFRR

Year Average

Fems | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 200;%6

GDP Growth Rate(%) 2.5 4.0 53 5.6 60 6.0 54
GDP (Billion Baht, current price) - 5,116 5,454 5,879 6,361 6,908 7,502 -

Inflation (%) ' 23 2.6 2.6 2.6 24 26 2.6

Current Account as % to GDP 31 19 16 13 0.8 0.4 1.2]

Source: Strategy Plan Framework Toward Quality and Sustainability of Thailand Economic Development,
~ Ministry of Finance, as of July 15, 2001 _
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22 AURY Y —EROEDORSEHET L— 1T — 7 OB

2.2.1 HBEEBETICBITAHESREI L —AT—I DL Ea—

&E TS LUFEICH T, GDP B L UA OO FRAThA TS, THEIT
REENS X S RERE I U R(changwal) LRSI BIT AHARKF 7 L—A T — 713, KBE
DEEFRADOEICANEG L LTEHREATWS, 20Xk b, AREEEBIT B>
Ay b —DIERIZENS, FATAREFROT—FZRBEDL ) RHERE7 L —AT—7
RHHEL LTV B2 RIET D BERD 5T, ‘

Z A4 TR, BELEMCBVWTUTIERTEREEZ F—IIBITOWMESNER S, Thb
OFECHEEIN TV AEBEEOFETH 2 EZ2A 20 M) —ERICERTAZ DL, R
RECBOTEEEREALCERS IUHIR L <V O-ERE T L—2 T —J 2=
— L7,

(I)  Consulting Services for the Study on the Strengthening of DOH’s Management and
Updating of the Long-Term Strategic Investment Plan, December 2001 (hereafter
‘LTP-2)

{2)  Urban Rail Transportation Mater Plan (BMA and Surrounding Areas), November
2001 (hereafter 'URMAP) -

{3) The Study on Airport Development Master Plan in the Kingdom of Thailand, January
2000 (hereafter “Airport Study’)

(4) The Master Plan Study for the Coastal Channels and Ports Development in the’
Kingdom of Thailand, March 2002 (hereafter ‘Harbour Study’)

(5) Investment of Capacity Constraints and Determination of the Need for Track
Doubling of SRT Network (2002) (hereafter "TDSRT") '

2.2.1.1 ABOFE|

1N Bv~u
%2211 12, M EOEERAE B TAV BTV ADTFEEFRT, ®22.1.1 BRTE
iz, FEEEEE CEASATOAADTEIR. FREEICERES S 00, ERRET
LBIRERS (NESDB) OAMEEEA#EO HAEZER L URETE, 2 LTNIHEE O ANE
B2 2E L CHE L A DTFR &R LT,
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£2211 BEBERUVERRFUSHREZERICLZIAOFE

Related Study Projection period N.B.
‘Airport Study 1996-2017 registered population basis
LTP-2 ‘ 2001-2021
URMAP 1996-2021
INESDB 1999-2016
Source: NESDB, LTP-2 and Airport Study and URMAP
75,000,000
70,000,000 g
e S
xxXB L
65,000,000 - <= e oXST '
XX 0
: oy 150
| @ 60,000,000 o :
f @ —e— Observed data (1980-2001)
' & 55,000,000 x NESDB -
o URMAP ‘
50,000,000 A LDT-2 I
o Airport Study |
45000000 |-~ - - - TTITT T TTooT T .
401000!000 PR A B | [N [ ! [ l. I R S T 1
ONT OOONTWOOMONTTDDMONTONOMNT
OO OOV Q™ = = NN
OO0 Q0CO00D0 QOO0
TN o T o e v o e o NN AN NN NN N NN N

2211 BEEHERUEREEEaMEEERICLEA0TUOLE

2) #gR E (Changwat) L~/

Alrport Study TIEA O OFRFRABE LA TITONTNEE, Z0OMF— A 3HRL v
Thot, £ 2212 CHEERE ST AEETROHE: FR L~ LE2RT, £, &
22131, LTP2 BV TERSW KL ~~LOANFHTH S, '

2212 BMRICEET A ANFEEZRLAZLOTHY, URMAP & LTP-2 DR ¥ F 1 ~—
FRIZEER B ECHD, LHLEMR5, Airport Study (231 2 Filliz EEMFICH L TE
WEMELR-TNS, -

#2212 BEHEFICEIAHMBELARILOADFE

Study Projection period Projection level
Airport Study 1996-2016 Provincial (changwat) level by Statistical analysi
LTP-2 2001-2021 Regional level :
URMAP 2000-2021 BMR including provincial level

Note: Adjusted population includes unregistered population
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%2213 HEHOAOFH (2002-2021 &)

Unit: 1,000 persons

. Year
Region/Countiy 2001 2006 2011 2016 - 2021
MR 11,574 12,774 13,708 14,562 15,392
Central Region 2,928 2,945 2,927 2,911 2,895
Eastern Region 4,025 4,226 4423 4,557 4,681
'Western Region 3,497 3,610 3,692 3,753 3,809
Northeastern Region 21,215 21,813 22,287 22,591 22,865
Northern Region 11,269, 11,289 11,240 11,179, 11,112
Southern Region 8.439 8,851 9,215 9,477 9,718
'Whole Kingdom 62.947 65,508 67,492 69,030 70,472
Source: LTP-2
20,000,000 -
! —&—(Observed data (1980-1999)
A URMAP
16,000,000 3 O LTp-2 | ********************** & -
O Airport Study | a &
. A
. 12,000,000 | - - === m e e Tt
8,000,000 | --- g ®¥ T e
4,000,000 f-----c-c---so-----so- R R LR LR PP P g
O_L\! \\\\ N RIS S TN Y VOO SUDU. NN TS S UV0S-EUOPS PO IS TR SO, Y TNV SRN SO NN UM IR SO W N S-S S NY UL A
O N ¥ © 0 O N T O 0 O N F 0O 0 O N F O 0 O N
TR RIS 8588888555509 8
2212 BMR®OADFH
2.2.1.2 GDP 3kl

1) By~
#2214 1%, BERECTERSIL TS GDPFRTREZENT 5. Airport Study it ¥
G OREREV TV A% | DITRVAT 2 LB TS 3 L OB A5, High, Moderate
BEULow @320 v F I AZRELTWS, RK2.213 7R K5I LTP-2 & Airport Study
D Low & — A OWH L. 2014 EHUBIEE B LTV5, BEETHS 2011 EZBNTHE, 2
ERBHLNE OO, EDEITA59420 5— Y TH Db ThéRoTa,
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#2214 EBERAEICLD GDP EEFHE

Study Base year GDP Growth Scenarios
High (1996-2001: 3%, 2002-2017: 7%)
Airport Study 1995 Moderate (1996-2007: 4.5%, 2008-2017: 4%)

Low (1996-2001: 0%, 2002-2017: 3%)

2002-2006: 5.6%, 2007-2011: 5.7%, 2012-2016: 5.3%,
2017-2021: 5.2% . '

LTP-2 2001
Source: LTP-2 and Airport Study

1 11,000,000 —
10,000,000 || —e— Observed data (1980-2001) | - -- e PR
9,000,000 - —a—Aporthigh 0 e ?i ————— A=
8000000 || -—a—Arportmoderate 0 - ---e-------- f------ﬁ{“---

| 7000000 || _o-Amortlow  foeoomoomoeeeees Jfﬂf —————

L £ 6,000,000 P

g 5,000,000

% 4,000,000
3,000,000
2,000,000
1,000,000

2213 BEEREICLD GDP OFETFE

% 22.1.5 \OFT & 512, LTP2 TIEAHHIO GDP FRFPRBMTON TS, ZOTFHICE
Sk, BERMTRRRRPEMS TS E L TRRESFE S, 2017 FLUBICH 29
Rt b (BHFEEUETO L-UrE CRIEL VA ZTEET 54, BRERMASY—Y
AEATREFORBITA—RAF T LTNE (£2132BIT22.152H),

£2215 HFEH GOP FXFR (FrEE: W)

Year | 0022006 | 2007-2011 | 2012-2016 | 2017-2021
Sector
Agriculture 2.1 2.3 25 . 29
 Manufacture 6.5 ' 6.4 6.1 6.0
Services 54 3.6 5.0 4.7
Total 56 5.7 53 52

Source: LTP-2 and TDRI
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2) HuIREUE (Changwat) L3S/

LTP-2 TR URMAP i, HIf~_—ATH GDP R T ZT-> T 5, Zh 51 TDRI OFH#
EA—RLLTNBEWSIZLEBY, 2ONERELALFLTHS, #2216, LIP2
TR BRI TFH AT, TS (Bastern) HUZIRE | 2007 205 2011 EOMICHE
CNEFREER R, FREAERALDLAE, RERIHENAELSX AR LN, &
BEMEVEER & 722 TV B DIXALEER (Northeastern) Hiiis X UFFEHE (Southern) Hik . 5k
B8 (Northern) Mg, FRFEf (Central) HiFI LU BMR 72 LT 5% BOHEEE L 2> TS,
—, BT (Eastern) HUBZ, M— 2021 £ E CTHREFEZEN L2517, BL RELRFRES
ERT D L PRI TVS, £221.710, FEERETAMAE BMR [251) 5 GDP {$EF
ERET S,

B 2.2.14 2379 & 512, BMR @ GDP f$RTHiZ8V T, Harbour Study DHERILF Y 7
(Optimistic) . URMAP RUNLTP2 1%, 1EEA YR L L R2TVA, '

$£2216 LTP-2 -k 58 GDP BXFH (EREE : %)

. Year | 2002-2006 | 2007-2011 | 20122016 | 2017-2021

Region

BMR 5.8 5.8 5.4 5.2
Central 56 59 32 4.8
Eastern 5.7 6.0 6.4 6.9
Western 5.5 58 5.8 5.0
Northeastern 4.9 5.1 5.1 49
Northern 5.0 52 52 4.5
Southern 4.8 51 5.1 4.6
Whole Kingdom 5.6 3.7 5.3 5.2

Source: LTP-2 and TDRI

£2217 EEREECLSBMR O GDP FE$H

Study Base year GDP Growth Scenarios

Airport Study 1995  |Project from 1996 to 2017 by province

Optimistic (1996-2000: 0.2%, 2001-2006: 5.5%, 2007-2011;
3.2%, 2012-2016: 5.4)
Base (1996-2000: 2.8%, 2001-2006: 4.2%, 2007-2011: 4.2%,

Harbour Study 1995 12012-2016: 4.4) |
Pessimistic (1996-2000: 0.0%, 2001-2006: 3.2%, 2007-2011;
3.2%, 2012:2016: 3.5%)
2602-2006: 3.8%, 2007-2011: 5.8%, 2012-2016: 5 4%,

Lre2 2001 5017-2021: 5.2%

URMAD 995 | 1996-1999: 0.60%, 2000-2006: 5.16%, 2007-2011: 6.0%

2012-2016: 5.2%, 2017-2021: 5.0%
Source: LTP-2, URMAP, Airport Study and Harbour Study
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5,000,000 ~
—e— Obsérved data (1980-1999) _ -
4,500,000 G —x—URMAP  [TTTmmmmmmeooeeeoeoomeeeees Sy -
4,000,000 - e | T2 S 'E*J;Kf-----
5 -
3500000 | —S—HabourBase fxx _ /ﬁﬁ o
—a— Harbour-Oplimistic X
£ 3,000,000 | s ﬁf%_-_
5 i —o— Harbour-Pessimistic ) g«rx o '
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2.2.2 XKFEECERTIHSREILV—LY—2

Section 2.2.1 TTTIERLEL S, TRTHOIr—RIZBWT, ADFEIIEFEELS
BEERSSHER LIBETFRICE SN TN S, %@%*—'% B2211 EBWCRT LSS, #
PREIZE VERLED L RTINS,

—7, GDP iS5k FRliZ, BEREDREEZENE LD, 2011 FOFRABRICBOTRER
ERPRBDDLNANI L & Airport Study ZER< ETDF7 —RTBWT, TDRI Z3HEE L 7Rk
TFHEIZE DS Z AR I,

i, BEIREEOA VAV b Y —ERICHV B B R ER ¥ OF— 41X, TDRI @ GDP
RTHB L CEFEFESRREZRROANTRICE SN THESA TS Gl HR—
FA TR D Sect10n2 24ZH), S50, ARy P —ERIZBWT, BiELETED
BELV-ULOBREZEEL T, HHFECBT 3 EDFESLESHRC BT A= xN¥—FELF
B4 575, TDRI HHE—HEE LT 5 #5315 L THERFRID GDP fk TR Z AWV 2 LEDH
sfr (FR—F 4 T L F O Section 2.23 B LR 2243 BH),

ZHhHOBEHMPSL, 2001 £1Z URMAP BT HHEM 4T % TDRI ® GDP F3&FHll %
TDOREOLDOHERE I LV—LT—Z7 L LTERT DL L L (R 2221 BXUHE
2222 M),

%2221 ERGHEZO GDP BEFE (FREE : %)

Year

. 2002-2006 2007-2011 2012-2016 2017-2021

Region .

BMR 5.8 5.8 54 52
Central 5.6 59 5.2 4.8
Eastern 5.7 6.0 6.4 6.9
Western * 5.5 5.3 5.8 5.0
Northeastern 4.9 5.1 5.1 4.9
Northern ' 5.0 52 52 4.5
Southern 43 5.1 5.1 4.6
‘Whole Kingdom 5.6 5.7 53 | 5.2

Source: LTP-2 and TDRI

#2222 #MAMO GDP /{EFH (FHEE: %)

S Year 2002-2006 | 2007-2011 | 2012-2016 | 2017-2021

ector

Agriculture 2.1 23 23 29

Manufacture 6.5 C 64 6.1 6.0

Services 54 5.6 5.0 4.7
Total 5.6 5.7 53 52

Source: LTP-2 and TDRI
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3. BEREFRA Y-

3.1 EAXKOHHHA

FAEEAY a7 EHE BMR) & ZALSOMIKIZSYT 7, BMR (i Bangkok, Samut
Prakan, Nonthaburi. Pathum Thani, Nakon Pathom & TF Samut Sakhon 35 Fih5, Zih5 2H
MOBERERA 2 F Y —iER 311 ER3220L B THS,

5% 3.1.1.1 BMR LSOO A A Y —

Target Substance SOx (as SO2)
Target Year Base year : the year 2000

Target year : the year 2011
Emission Rate ' Annual SOx emission (ton/ year)

% 3.1.12 BMROA »_¥ kY~

Target Substance SOx (as SO2) for ATMOS2
SO2 and NOx (as NO2) for Airviro
Target Year Base year : the year 2000
Target year : the year 2011
Emission Rate Hourly emission (tont/ hour)
Area Mesh Size 500 m x 500 m
E : BMR (i Bangkok, Samut Prakan, Nonthaburi, Pathum Thani, Nakon
Pathom, Samut Sakhon 225725,

3.2 20000 <y R Y —

3.2.1 7 4 2E 0 SOx Pt &

| BEFEO X1 2O 2000 0 SOx FHELE 3211 10T, BB R F6Fho. %
D5h, WEFERFEP17 H7 T G43%), BESMB 10 59T o (335%). Anrsigess
3FA4F Y 103%) ZHEHTWEBY, Zb 3 TRIEEED 98.1%%5&5'01\{39 K3211
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(2000 0 Z 1 £EHOBHIOBERERDLL O SOx FHEES &R T,
#& 3.21.1 #PF75I SOx HEHHE (2000 £)

Sector SOx Emission Share
(tor/Y) (%)

Power 109,415 33.5
Agriculture 2,283 0.7
Mining 57 0.0
Manufacturing 177,085 543
Construction 8§96 0.3
Residential and Commercial 2,827 0.9
Refmery ' 33,712 10.3

Total 326,275 100.0

3.2.2 BMR o SOx & NOx DEEHIE

#3221 17 BMR 0 2000 5085 SOx Sk E 2 T4 BRI 10 5 b, 20 5 5, Samut
Prakan #3475 6} (454%), Bangkok 7815 7 F L3 (16.8%), Pathum Thani 23154
Fh (138%) BE®B, |

% 3221 BMRDORER SOx#HHE (2000 )

(Uint: ton/Y)
Point Area . )

Province Power plants! Refinery §  Other Sub-tatal | Agriculiure § Mining {Construction] Resi. & Camep.{ Sub-otal Totat % share
Banglkok 11 568 15,802 16,468 4£2 318 86 445 16,914 16.8
Nonthaburi 2,756 2914 5669 9 24 13 48 5715 57
Pathum Thani 13,852 13,852 13 0.0 12 10 35 13,887 138
Samut Prakan 24,777 20,343 45520 80 18 15 93 45714 454
Samut Sakhon 13,217 13.217 50 07 ] 22 82 13,298 13.2
Nakhon Pathom 5,120 5120 31 0.0 8 33 19 5,200 52
Total 27,534 566 71,848 99948 205 - (1.8 380 184 730 100,728 1009

%3222 17 BMR 0 2000 £E00 B8] NOx BB S 74, RIHEIL6 F2T ho. 2055,
Samut Prakan #3277 F b2 (43.6%), Bangkok #3151 F F2 (18.0 %), Pathum Thani 7%
OF kv (150%) %Ebd, BEIDFTETSOx b NOx bIHER LERICH S,

% 3222 BMR ORI NOx#HE ( 2000 %)

{Uing ton/Y)
Point Area
Drovince Power plants| Refinery Qthier Sub-total | Agnculure | Mining  |Construction| Rest. & Comm.| Sub-utal Total % share |
Bangkok 787 5,332 6,118 2,168 1,985 818 4,880 11,089 180
Nonthaburi 301 1,092 1,393 1,587 56 85 1,728 3.121 5.1
Patinam Thani 8552 8,552 449 150 122 Fral 9,273 150
tSamet Prakan 18,579 7439 28,068 683 5 73 95 856 26,924 436
|Samut Sakhon 3324 3.324 3,083 116 143 3342 6.668 | 108
MNakhon Pathom 2002 2,062 2,585 58 47 2,689 4,691 1.8
Total 18.880 187 27,791 47.453 10,554 5 2448 1.310 14317 61.775 100.0-
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Aliprovince2decimaldegree.shp
[ jo-1000

B 1000 - 5000

§ 5000 - 10000

B 10000 - 25000

R 25000 - 50000

3211 24 2EO SOx FHESM (2000 4£)
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JICA : Acid Deposition Control Strategy in Thailand
3.3 2011 4DA X} U— (BAU 7—2R)

3.3.1 Z A ZE?D SOx #HE

2011 ££ (BAU 4 —R) D ¥ A 2EOEMH SOx FEHEIXF 3311 D: B THD, BIHE
IX54 5 by T EOS L BIEEEAMR 32 F 4T Fr(598%) EESMN 16 51 F R (207%)
AMEHERATIT 2 90%) 2EHTEY, T LM CRIEHED 985% 2 55, B 3311
(2 2011 SED Z A 2EDORRIDBEERBARFEN O O SOx SEHESH 27T,

#3311 HMBIO SOx HtHE (2011 &)

Sector : SOx Emission Share
(ton/Y} (o)

Power 161,024 29.7
Agriculture 2,493 0.5
Mining 68 0.0
Manufacturing 324,464 59.8
Construction 2,224 04]-
Residential and Commercial 3,362 0.6
Refinery 48,981 9.0

Total 542,616 100.0

2071 4% & 2000 FEOEFFRID SOx PEHED B 33121 T.  HBHEHEIX 2000 2532 5 6
Fhy, 201 ENRBL T 2F H T, 11 FREIT66%EMNT 5,

HFARIE LTt BEEFI38 %l L. BEEEET 55 %M 5,

FGAT 28T - PP DEEOIAE 3313 (07, =0 11 48 EGAT B & 5115
HAUIZ LD 313% N5 89% EREETTH, THUIKHL T, [PP OFEIRRAKIIFZERD

LD 04% 5 164%ITH 2 B, _

Hg D SOx FRHEDZELER 3314 IZ7F, ZM 11 7T Central Region DFH1L 193% 05
32.0%CEEMT A0 LT, BMR OFSI1E313% 05 198% IR T T4,
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JICA : Acid Deposition Control Strategy in Thailand

3 3.3.1.2 =10 2011 ££4& 2000 £O SOx HEHED B

ry

2000 2011
Sector SOx Emission Share SOx Emission Share
{ton/Y) %) (ton/Y) %
Power 109,415 33.5 161,024 297
Agriculture 2,283 0.7 2,493 0.5
Mining 57 0.0 68 0.0
Manufacturing 177,085 54.3 324,464 59.8
Construction " 886 0.3 2,224 04|
Residentail and Commercial 2827 0.9 3,362 0.6
Refinery 33,712 10.3 48,981 9.0
Total 326,275 100.0 542,616 100.0
# 3.3.1.3 FEELMO 2011 F£& 2000 £O SOx B = O LLER
2000 2011
Source S0Ox emission Share SOx emission Share
{ton/Y) %) {ton/Y) %
EGAT PP 102,121 31.3 48,095 39
PP 1,269 0.4 89,130 16.4
SPP 6.026 18 23,800 4.4
Other source 216,859 66.5 381,592 70.3
Total 326,275 100.0 542 616 100.0
# 3.3.14 HuUEBID 2011 £ & 2000 4£0 SOx BEHELLE
2000 2011
SOx Emission Share SOx Emission Share
Region {ton/Y) (%) {ton/Y) (%)
BMR ' 100,721 30.9 107,384 19.8
Central 63,079 19.3 173,661 326
Northern 45,399 139 56,228 10.4
Northeastern 11,486 35 23,108 4.3
Southern 11,201 34 15,172 2.8
Eastern 94,383 28.9 167,063 30.8
Total 326,268 100.0 342,616 100,0
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Allprovince2decimaldegree shp
0- 1000 :
Tl 1000 - 5000

5000 - 10000

10000 - 25000

25000 - 50000

50000 - 75000

I 75000 - 100000

3311 24 2EO SOx HHESH (2011 £)
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3.3.2 BMR

- $3.3.2.1 2 BMR @ 2011 €£0 SOx fEH &%~ T, BHEHEIZ 10 7 7 F k> T, Samut Prakan
#5375 1F b1 (285%) .Bangkok #3275 5F b1/ (234 %) Pathum Thani 2325 b (18.9 %),
SamutSakhon 731 F 9T+ (181%) Z&HHTWH,

£ 3321 BMR OERM SOx HEE (2011 )

(Uint: ton/Y)
Point Area
Province Power plants] Refinery Other Sub-total | Agriculture| Mining [Construction] Resi & Comm.| Sub-otal Total Y shars
Bangkok 822 23,213 24,035 47 864 116 1057 25,082 234
Nonthaburi 18 0 4253 4273 10 67 18 94 4,357 41
Pathum Thani 0 20,220 20,220 15 0.1 KE] 13 &1 20,281 189
Samut Prakan 91 a 30421 30512 67 52 20 139 30,651 285
Samut Sakhon 0 18,204 18,294 56 1.0 26 29 112 19406 181
Nakhon Pathom It} 7.474 7474 34 0.1 25 53 113 7.588 11
Total 110 822 104,875 105.808 228 1.2 1.088 249 1576 | 107.384 1430.0

2011 & 2000 FFOHBRIIR 3322 DB TH D, 2_011 F00 SOx BHEHEIIZIE 2000 0
K¥EZH B, T North Bangkok & South Bangkok K/1FEEFTOEMD b RIRY A ~OREER
BUT X B, REHREITL YD SOxBEHENR 2 F 7 F h o33,

#£ 3322 BMR® 2011 & 2000 FDRA! SOx BEH = HE

(tons/Y)

2000 2011 ‘
Point Area | Total | Share Peint Area | Total | Share

Power | Other | Total : (%) | Power | Other | Total ‘ &)
Bangkok 1] 16468 | 16,4689 445 | 16914 16.8 24035 | 24,035 1057 | 25082 234
Nonthaburi 2,156 2914 | 5660 46 5715 517 181 4253 4,273 94 |- 4,367 4.1
Pathum Thari 13,852 | 13,852 35| 13.887 13.8 20,220 { 20,220 61| 20,281 18.8
Samut Prakan 24,777 20,843 ] 45620 93| 45.714 454 911 30421 30512 139 | 30,651 285
Samut Sakhon 13,217 § 13.217 82| 13,298 132 15,204 | 15294 112 | 19406 181
Nakhon Pathom 51201 5120 73 5,200 5.2 74741 1414 i13| 7,588 7.1
Total 271534} 72414 | 99948 780 1106,728 |  100.0 110 | 105,698 | 105,808 1.576 {107,384 ¢ 100.0

#3323 17 BMR @ 2011 FEQ BRI NOx JEHEZ T3, FHEHEHER 7 A1 T T %
®5Ln2011is7 B1F T, D55, SamutPrakan 32 5 1F 2 (291 %), Bangkok
B1AE7TF by (241%) . PathumThani 31 F3F b (179%) & HHTW3B,
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£3323 BVR ORSINOxHHE (2011 &)

{Uiat; ton/Y)
Point Area )

Province Power plants| Refinery Other Sub-total | Agriculture] Mining |Construction] Resi. & Comm.} Sub-otal Total | %% share
Banglok 1,143 6,457 7.801 2,681 oc 5,687 1,108 9473 17,074 241
Nonthabur 915 1,462 2378 1962 20 161 117 2.240 4616 { - 65
Pathean Thani 11,560 11,560 555 o0 427 165 1,148 12,767 179
Samut Prakan 9,530 9,879 19,409 845 7.0 208 ; - 128 1,188 20,596 281
Samut Sakhon 5,742 8,742 3807 0o 330 104 4,332 10,075 42
Nakhow Pathom 2,355 2,355 3.182 0.0 168 65 3.425 57181 82

Total 10,445 1,143 37.454 49.042 13042 7 5,982 1,774 21,808 70,847 - 1000

BMR @ 2011 £ & 2000 450 NOx HEHHEDOHEHF 3324 17T, NOx#iHEIX4TF L
AL 7R, Ziid North Bangkok & South Bangkok K7JRFERTO BN HFREST A ~DOEEEH
B & NOx SR IR $ 5. FERHTA5 D NOx PRti#I 2000 £ & T8 5 B hrigd
5.

%3324 BMR @ 2011 ££& 2000 £ NOx BEH R HES:

(ton/Y)
2000 2011

Point _ Area | Total | Share Point Area | Total | Share

Power | Other | Total (%) | Power | Other | Tatal 6]
Bangkok. .83 6,118 6,211 4,880 | 11,191 18.1 6,457 7.601 9,473t 17,074 24.1
Nonthaburi 301 1002 1,383 1728 3,12t 50 915 1462 23761 2240 4516 8.5
Pathum Thani 8.552 | 8,552 72t 8273 150 11,560 | 11,5601 1,148} 12707 179
Samut Prakan 18,579 1 7489 | 26.068 856 | 26924 435 | 9530] 5,879 19,409 1,188 | 20,596 291
Samut Sakhon 33241 33247 3342 6666 108 5742 | 57423 4332} 10075 142
Nakhon Pathom 2002) 2002| 2.683| 4601 7.8 2355 | 2355] 3425] 5779 8.2
Total 18973 | 28578 | 47.551 | 14317 | 61868 1000| 10445 ] 37454 | 48,042 ] 21805} 70.847 100.0
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4. BEBERA SRV ERU—

4.1 Fi

BBRLEREA V2 P —OEBORMIL, UTOLE0THE,

- FAETITENT, 2000F (FEF) RU2011F (BEF) OBERAER (BHHE. &
H, A0, BIZEED OBBEREB LTS Ox HHEZHET 5,

- BMR (= BHE) CBVT, 2000 £EX T 2011 EOBBHRARED NOx BT SOx
PEHHEBEZ R T 5.

- EROTF—&%S L2, BBBEERAS VM) —EERT S,

BEFAEFA L b Y —EROTNIE, R4111IC7TEBY ThA.

‘TraﬂicDalaanea.rZODU ]
1 : - T :
_[vemde"flaaﬂmstmp Airenaft |
: - |
v
ﬁsﬁnmlefuelcmﬁm_ngﬁcnand\ Emissicn Factor of Year 2000 ‘
\___ SOxNOx emission | Fuel Consumption Rate |
v . | GulfurContents InFuel | |

Estimated Fuel Corsumpti 1 :

! tion, | | P

| 50 NOx Emission in Year 2000 * [ NOxEmission Factor |
s

‘Traftic Data of Year 2000

i . ; : - ) |
(Vehlckl(&ﬂmyji Skip HAucraft-[
L : Future Plan by Sector
¥ T T CrowhiRake |
f\EstimateTra.ffic Data 0fYEaI2011>f——~v |__(Year2011/Year2000) ;

“ Forecasted Traffic \ ,

Volumein Year20I1 |

lrmfﬁwamnea:zm ‘
[Veiudej‘(RaﬂwayT{ Ship [Axrcraft‘

| Emission Factor of Year 2011
(Eshmahefueimrsu[:ngﬂonand ) . Fud Conswmption Rate |
" Sulfur Contents inFuel |,

T | : NOx Emission Factor

[ Estimated Fus Consumption,

.

| SOx, NOx Exmissicn in Year 2011 ' } Based on: Fature Plan and regulation
ny ‘

¥ ¥
| SOxemissionand XY- | © 50x, NOx emdssion and
Coordinate of Mokbile . XY-Coordinate of Mobile
Source in Whoie Thailand i Sourcein BMR
T T
+

[Amosz Simu]aﬁun{ ! AirviroSimulation |

B4111 BEEREREA AR J—EROTO—
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2000 FOFRHEIL, 2000 EOBERREFEOREET —F L ERLFEEORENEESR, BB
FORESHE, NOx BHHREE AV T, SRR ORISR E, SOx P 2R U NOx #
HEEHERH L. .

2011 FEDOFFHEIZ 2V T, 2000 FOBEREROTERET —F L& T 7 ¥ —RiDiEskst

EEZEC 2011 FOREBET —¥ 2HERIL, ZOEIC, %%Eéfﬁﬁa_ﬁﬂe%ﬁ%ﬁ%ﬂ ZESN

TRELLBRHERE, BETORESHE, NOx SEREES AT, #3H Lk,

E72, FA OEBED 2011 EOPEHREIT, 2004, 2006 $® Euro3 OEAEERE LT,
CELT,

8

4.2 - 2000 EDA v b Y —

4.2.1 A4 21ITBT5 SOx HEtE

5 4 2T DBEIFAEROR SOx HEHIEIZ 2000 £ THEH0 18000 - ThHB, & SOx
HEHEIZ 5D AZHIBOBIEIE., K4211ITTEBY T3,
A BB LI END SO IR TA00 R T, £ A 2EORIHEEDOR 40%% &
TG, BEFBIOHHEONRL, BBESELRE < S4% 2D, KO TR 29%, #
ZEREDS 13%., $REAS 0.6% T, HEHAZEIZ LD v DIX3 % L R->Tn 5,

(ton/v}
20,000
18,000
16,000
14,006
12,000
10,000
8,000
6,000
4,000
2,000

Area Source
B Ship

1 Aircraft

B Ratlway
Vehicle

R R N N

B 4211 44£ticHH5 2000 £0 SOx #HE

422 ARyosEREICBT 5 NOX BT SOX i

Ry a7 BRECET SBBRAR O NOx HHEiX, 2000 £ Tid49 336,000 > TH 5,
BNOx BFHHEIZ D 2 FBOFEIE., H4221 17 TLBY THD, Nrrashpbiiish
% NOx {1 173,000 k> T, Avay EMBORIHED 51%% SH TS, ‘
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FEAEFR D NOx FFHEDHRIZ, BHEARHLAE N%E 5D, WO THZHE 3.6%.

a2 1%, SNEAS 05% T, HIEBIZ L3 b DX 3.6% LT3,

(tan/y)
350,000

300,000
250,000
200,000

" 150,000
100,000

50,000
0

S+ 2 o
%ao’}‘ @#" &“‘“‘" .
W o ™

4221 NIV EHBIZETS 2000 0 NOx HEE

H Area Source
B Ship

O Aircraft

B Railway
Vehicle

Ra s BB BT SRR AR OK SOx BRI &I, 2000 £ TR 6,000 R TH B, ¥
SOx FFHEIC HH D EROFEGIE. B 4222 ITRT LBV THD, ArarhbikHEhs

SOx I35 4,400 + > T, Ny o2 EFREORIFHED 73% % DT 5,

FEERFIO SOx B ONRIL, BEESRBAE < 54%% L, KO THALS 32%. #1

TR T %, SRED 03% T, HERBIZLDbDIT6%LR-TIND,

{ton/y)

4222 AT HBBIZHITSH 2000 £0 SOxHEE
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JICA : Acid Deposition Control Strategy in Thailand
43 2011 04 <X UV —(BAU F—X)

43.1  FA&tiRBiT5 SOx PR

Z 4 2+ BB EAE DR SOx BHEEIX 2011 £ Ti# 23,300 v ThHD. & SOx
PEEEIC H D 3 EHBOFEE, H4311IRTLBY THD,

Sy EEED HHHEE D SOx 11K 8400 F VT, F4 2EOBREEHEDN 36% % 5
T, BEENOHHEONTIZ. HHEARDAE < 46%% 55, K CHEN 34%, B
TR 18%. #KEDS 07% T, HEZBICL A LD 1% ERoTH 3,

(ton/yv}
30,000
25,0007 B
20,000 m Ar?a Source
B Ship
15.000 ] [ Aircraft
10,000 7 B B8 Railway
- e B Road
5,000 <
o L~ N - N
o o o < ~
o Q,e“*"‘a " R “095’@‘ » &_‘\e‘ (—p‘:"{a‘ @ E;_e.‘f <?

W
4311 a4 2tI285H3 2011 £0 SOx i E

43.2  ANrarEHREITBIT S NOx KU SOx JRbE

Ry BB A BB AR OB NOx BEL B, 2011 £ T34 318,000 T3,
3 NOx SIS 550 BB OBIS I, M4321 KRT LBV THS. Ararhbifsh
5 NOx i#] 164,000 h T, Ay =27 BREOCRIFHED 52%% DT 5, -

AR O NOx SFHEORTIT, BEESEL AT 7% 5D, R VTHZEED 6.6%.
ARZS 1%, SKES 06% T, HIBRBIZL S HDI145% L2 >Ta,

. (ton/y)
350,000
300,000
250,000 I Area Source
200,000 g :?ii’ -
rer:
150000 g & Railway
100,000 Vehicle
50,000
o
o

4321 NRrasBBBIzEITS 2011 EO NOxBHE
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Ryas ERBCBT ABBRAROR SOx HHHEIL., 2011 £ TR 6,100 FThH5, #
SOx HERBIC EHAREOBAIL. B 4322 KFT LB THE, Avasnniflans
SOx [$#1 4,400 b > C, Ao EBHBEORBIEHED 2% %2 5H T35,

EAEFR O SOx FFHEOWNRIZ, BEIESRHKRE  51%2 HD, KU -CHRAAS 33%. #t
ZEHEDS 13%, BEAS 0.2% T, HERBICL BB 0IE3% R0 TING,

{ton/y)

il Area Source
B Ship

O Airoraft

B Railway
Vehicie

B 4322 NAra7E#BICEITS 2011 £0 SOxHEE

4.4 20004k 2011 4E(BAU #—32) DOk

4.4.1 FA2ticBiT 5 SOx P ED gk

Z A EHITEIT B SOxHEHED 2000 F £ 2011 £ (BAU 7 —A) & OB RIZ. X441
CRT LB THB, ZAL+TITBT 5 2011 O SOx FeH BT, 2000 ST~ 29% 81 L
TTN 5, SOx HFHEO#EREZFRARIITRS L. 2000 8225 2011 EZMF T, T —EL
BEIEE 33%. AIZEHRIE 80%, SRARIE S0%BHELTWADIZH L. VY EEEIX 41%8
HLTNA,

2011 EDRELESEEIT, 2000 FiTHA 2%EMLTW5, BEFROBBES RS -,
2000 F02 8 201 FRITHNT T F Y U HENE L 74%. 7 « — BV HEhEE IS 55% ., TSI 80%.
FAEIE 0% AL TH Y . WINORER E LICHTEAER LTS,

2011 O H Y U ORI 382ppm 735 130ppm ~ 66 %HII = Fu, BT ORE ST
348ppm H5 300ppm ~ 4% B E 715, Z OFES CHIEEDEN 7 + —E L BEIEO SOx
BEHE ML, Y U HEHD SOxIEHERF DT IERH LR T A,
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25,0007

20,000

(ton/y) 15000 %

10,000 . Year 2000
5 Year 2011

B
5,000 - e :

W

GBSO. .
Pt P

4411 BALEIZBHS 2000 4 & 2011 £0) SOx HEHE

4.4.2 Nua 7 EHBITBIT S NOX R SOX HEHE DB

ARy 7 EEBIC T 53 NOx BEHE D 2000 47 & 2011 £ (BAU /—R) L OHBERIX,
® 4421 2FRTEBD THB, 2011 FO% NOx BRHERE, 2000 FIZHA5 %A LT3,
NOx FHEDHEREREZRAFEINIC RS L, 2000 F£256 2011 ElTh) T, ¥V Y VEHEI
24%., MUZEHRIZ 73%., SRR 2 %L ChA DL, Fa—EABHEIT 4% LT
B, T 4 —E/BEIED DD NOx FEHZ DR, v a7 EEFEOR NOx B O
EFERE T 5,

F 4 BN EHHEOETEF (I 4EHENLTHA I Ehd, F—F AL EEHED NOx
PR EDHE DL, Furo3 OFBAIZ LD ARKE M T 7 O NOx HEHEEOBZEE LT
W3, ' o
= C.EURO3 OHEHSHIIT 12 B R 4 A5 HIE(Y 7 U > 1150ppm, £ :350ppm)
JJ\‘F‘Cﬁt#*é:}’bé ERNETHDE, S0, UV VRESEERZIZL - T, uﬁé‘uj;so

BT ABEELRDIFEELEZ LIS,

% D7, EURO3 BRHRHIE AW Tid, Bk @Fﬁ%hxﬁéﬁ%ﬂﬁé@ﬁé-r%iﬁ

BREZECLTCRERWEZBRV LI 2SORENELONILERDS,

350,000( =

50,000 ¢ | et

300,000 §
250,000 ~4§5
(ton/y} 200,000 %ﬁ
150,000 § Year 2000
100,000 % Year 2011

0 .
@.ae&‘“\e@\zgei t\f?e a“‘a\i we® c‘-’:: o <o
e \}é‘\@ e B
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N3y BEEICE T D4 SOx PEHE D 2000 £ & 2011 £ (BAU 7 —2) & DHBRERIZ,
4422 R LB TH D, 2011 F O SOx Fri &%, 2000 £ L IZERBE L 2T b,
SOx PEL B DEBE L AR RS &, 2000 405 2011 Fl2ht T, F 1 —EL BB
WE31%. MTZEHEITZ 70%., AAARIT 2 %ML TWADITH L, FY Y HEET 8% LT
5o HY Y BEENDLD SOx FRHHEDBATE, 2011405 Y U L RHORES DS 382ppm 2

5 130ppm ~ 66%HIE SN 25 Z S ITER L T3,

7,000¢
6,000F
5,000
{ton/y) 4,000
3,000
2,000
1,000

Year 2000
Year 2011

4422 NIV EHMBIZHITH 2000 F & 2011 £ SOx HEHE
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443 HEE®D SOX R NOX HEHUEE D Hsk

2000 4 & 2011 #£0 SOx DFERHFREEZEICRT, F Y YV ETHS LDGV (MY Y U R
Jﬁﬁi L Taxi(G) (FY U&7 —) 1T 60-70%MA L, FOMOERIZIEEALLEEDLR
. BHIENTOLEY LE2 RS,
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7B TCF 2004,2006 Q-‘_«h%}\éﬁ’bé EUROS SIRE~DORBEMRIC LY, Y

ORFBEO RS
YUETHDH LDGV (UNET Y Y CEAE) 136 20%, Taxi(G) (YU &7 2—) i
6 60%, 74 —¥NECTHDLDDV (MHF ¢ —FARAE) 13759 20%, LDDT (DEF
4+ —FN T o) R 40%, HDDV (KEIF 420 A5 v 7) 130 45%BA LT B,
@LPG %Y 5 Taxi(L), Tuk-tuk (Fv 2 bo 2 (38F 7 ) &, RHlR&RAN L2
TNBEDBLLTEDT. MCIE 2 A Z AN 4 F1 7 A ~DREHSER S Lk

e REGTEM L TW A ($3+90%).
BUNTHE40% % 59 TU72 1993 ﬁ-‘&T}W)iﬁ?ﬁﬂifp 2011
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FE TGy SN, REZRDE LTV,
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