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‘Summary

The Millennium Ecosystem Assessment Report (MA) issued its report in 2005 describing the relationship and
interconnectivity between human wellbeing and various components of the earth’s ecosystems. The
assessment was designed to be multi-level with global, regional and local assessment activities. This was
important to capture different processes, situations and trends of ecosystem change that occur consequence
of human interaction at different levels. Sub-Global Assessments (SGA) were initiated around a framework
similar to the global assessment. The SGAs also aimed to instigate effective communication with the local
stakeholders to inform decision-making processes and mobilize development policies that took into
consideration the enhancement of both environmental (ecosystem health) and social (well-being of society)
aspects simultaneously.

The SGA process was launched in Thailand’s Nan province as part of the activities of the Poverty and
Environment Initiative (PEI) — a joint program of the United Nations Development Programme and United
Nations Environment Programme — which focused on the integration of poverty and environmental issues
into various levels of development policy.

» Policy questions, processes and methodologies

The SGA in Nan province collected data, assessed ecosystem services, built scenarios and explored policy
options. After a study of preliminary data and discussions with stakeholders, the SGA focused on the
following policy question; “How can the Nan Provincial Development Policy better integrate agricultural
development, which is centered on the growth of commercial crops, with conservation efforts for the
enhancement of human well-being and the maintenance of ecosystem services?”

The SGA provided information and alternatives for Nan Province which also linked up to the national key
requirement of environmental-friendly economic development, a direction set by the 11™ National Economic
and Social Development Plan (2012-2016). The vision statement contained in the provincial development
plan also mentions that agricultural activities will be carried out with the incorporation of natural resource
management, environmental conservation, maintenance of ecosystem services and taking into account the
well-being of the local community. The statement also mentions the need to finding a solution for sub-
watershed management on land that has been transformed for the cultivation of maize.

The Yao-2 watershed, which is a tributary of the Nan watershed and covers approximately 600 square
kilometers, was selected for the assessment. Three sub-districts within the Yao-2 watershed were selected
as representative areas for detailed socio-economic study. The study was managed and coordinated through
the formation of a working group and study team including members of three local organizations and the
Thailand Environment Institute. Regular meetings for information exchanges and a variety of activities to
strengthen local capacity in conducting the SGA were organized.

The SGA in Nan has followed the framework of linkages between ecosystem services and human well-being
The MA report, which provides the guideline for analysis and assessment emphasizes on the need to focus
on the social process when assessing ecosystem impacts. Technical data analyses to evaluate social
processes have been conducted in close consultation with the PEI team and other local partnerships. In the
analyzes, both economic and non-economic techniques were used for identifying tacit knowledge present in
each individual, which was further used to support explicit knowledge that had already been recorded from
previous studies conducted by involved agencies.



» Nan’s Situations and Trends

Nan is a province situated on the northern border of Thailand, adjoining Lao PDR. The province’s topography
consists of mostly highlands and mountainous areas. Due to these features, a number of watersheds have
been formed due to the flow of several rivers in the region. The longest watershed is of the Nan River which
runs through the province. The river bank has become a fertile ground for farming and has become a
settlement ground of the ‘Tai Yuan’ — a major ethnic group in the province. Other ethnic groups have also
settled on highlands and have engaged in highland rice farming, forest products production and handicrafts.

Agriculture has been the main economic activity of the province. Cash crops play a prominent role in
contributing towards economic development, especially maize which has been booming rapidly since 2007
(B.E. 2550). Success in the agricultural sector has also been due to support provided in the form of private
investments for the supply of seeds, fertilizers and pesticides. In addition to this, rubber plantations have also
become an attractive option and have gradually expanded in area, comparable to that of maize cultivated
areas. The increase of rubber plantations has also been due to subsidies provided to local farmers and
landholders by the Rubber Plantation Supporting Fund. These subsidies were first promoted in the province
in 2005 (B.E 2548).

There are two types of maize crops which are grown in Nan province. The first one is “flood plain maize” or
“plateau maize”, which can be cultivated few times a year, depending on water availability from natural
sources such as aquifers. The second type is called “mountain maize”, which is cultivated usually once a
year (depending on rainfall). This type of maize is grown on high slope or highland areas. The disadvantage
to growing this crop is that it requires the maximum use of chemicals for its growth. Furthermore, the slash
and burn practice used to eradicate weeds before cultivation has evidently caused air pollution in the form of
smoke and dust. Air quality monitoring reports which were carried out during growing periods found that
there were higher than standard concentrations of fine dust particles in the air. These reddish coloured dust
particles were also found in the water bodies of major rivers and their tributaries during the rainy season. To
date, no monitoring activities for testing chemical contamination in water resources have been carried out.

Areas for growing maize and other cash crops have been expanding in the province, causing a major decline
in natural forest areas. The remaining natural forest is mostly found within conservation areas, which are
currently popular and well-known tourist attractions. Other patterns of land use have not changed much.
However, there has been a noticeable increase in community forests. As of now, there are about 600
community forests in the province (definitive measurements of total area have not yet been taken).

In response to unsustainable land use patterns, Nan province has adjusted its policies towards adopting the
sufficiency economy principle. A strategic plan for the province has been developed which embraces the
province’s new vision of achieving ‘green growth’, where economic advancement is achieved through the
sustainable consumption of natural resources. Following this change in policy, rubber trees and other cash
crop plantations have been promoted over maize as an effort to establish those crops which have
comparatively lesser negative impacts on the environment. However, the suitability of such a promotion has
been questioned, stirring up controversy amongst involved stakeholders in the province.

» Assessment findings of the study area

An assessment study of the area has found that most of the local inhabitants are concerned about arising
problems of unsustainable natural resource management and land use. They have realized that changes in
land use patterns can lead to various kinds of problems, particularly when having to manage the consequent
problems of natural disasters and disease outbreaks.. Furthermore, it has been found that some farmers
have become aware of the negative impacts to the environment and are looking for an alternative source of
income for their living. However, a majority of the farmers don’t take alternate steps and continue to
unsustainably expand their cultivation area to increase production and earn higher income. The direction of
changes found in each factor does not differ from public understanding. The ecosystem services show
declining trends in almost all categories, which possibly explain the decreasing trends for factors indicating
human well-being, with an exception of one indicator that shows rising levels of possessed basic resources
for sustaining livelihoods.

Results of the analysis of the correlative factors of socio-economic change (as tested by statistical
correlation) reveal the following: the relationship between regulating ecosystem services and human well-
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being in regards to security, and the relationship between provisioning ecosystem services and well-being in
regards to social relations show a positive correlation. However, the opposite occurs in the case of the
relationship between cultural ecosystem services and human well-being in regards to possession of basic
materials and security and the relationship between regulating ecosystem services and human well-being in
regards to possession of basic material. A negative correlation can be seen where the increase in the
ecosystem services leads to a decrease in the state of human well-being. Moreover, it is found that a
significant positive correlation can be seen in the relationship between regulating ecosystem services and
human well-being in regards to security.

The assessment of ecosystem services as presented in this report is a Participatory Environmental
Evaluation or PEV. It measures the values that local communities believe that they can obtain from the
utilization of in-situ ecosystem services. Differences in topographic features in the region also lead to
differences in how local communities can benefit from ecosystem services; the advantages reaped by
communities in flat plain and on high grounds are different from the benefits reaped by the communities
residing on plateaus. Communities residing on flat plains and high grounds benefit from the availability of
water resources and higher maize outputs, however they don’t benefit as much from community forestry
initiatives. However,. It has been found that maize cultivation greatly impacts surrounding ecosystems in the
region in terms of negatively affecting their integrity, maintenance and security.

» Drivers of changes

The analysis of factors responsible for bringing about socio-economic changes in Nan Province was
conducted through the STEEP Framework, which is an instrumental tool in generating a holistic view of the
situation in the region in terms of its S—Social, T-Technology, E-Economy, E-Environment and P-Politics.
The key findings of each factor are as follows:

» Social: The people of Nan province have taken efforts to change themselves in response to
dynamic external influences. The young generation is getting opportunities to pursue higher education,
as a result of which teenagers and youth are migrating to live outside the province. The proportion of
elderly folk involved in agricultural practices is increasing. There is also a lack of inheritance between
generations of the traditional culture.

» Technology: These factors have evidently affected agricultural land. Drivers of change in production are
the advent of irrigation technologies, access to transportation routes, and the use of chemicals. In
addition, advanced communication technologies have kept farmers informed with the latest knowledge
and information about agriculture and farming. This learning has empowered farmers with capabilities
and adaptive abilities for responding to any challenging situation.

» Economic situation: The key causal factor that is affecting the economic situation of Nan Province is raising
costs of production, mainly due to the dependence on external production inputs. Furthermore, households
dependent on agricultural produce are having to incur higher expenses for amenities, leading to endless
debts, despite the sources of credit financing that is widely available in the locality.

» Environment: There are case studies that provide evidence of environmental management efforts taken
in the province. In addition, a number of learning centers are situated in the province which provides
resources to educate and make aware local communities of the need for environmental management.
These are positive indications for the province, indicating an increasing level of awareness within the
local people and therefore possible increases in environmental management initiatives in the province.
However despite these improvements, local communities have to frequently face the drastic
consequences of natural disasters, especially the flash floods which incur loss and damages to
agricultural land.

» Politics and policies: These are key driving factors that significantly affect changes in land use patterns
in Nan Province. The policies contained in the national master plan of development show alignment
between agricultural and natural resources management. However, the agricultural policies initiated by
each government administrations have overstretched the limit of natural resources.

The aforementioned driving factors have caused significant land use changes in Nan Province and the Yao-2
watershed. According to reliable satellite data in 2007 (B.E. 2550) and 2009 (B.E. 2552), there has been a
considerable replacement between forest areas and agricultural land. The changes have been evident
around the rims of the northern and western part of the basin and along the roads connecting different
districts in the northern part of the province.
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» Scenario building

As of now, there is no definite direction for the future of Nan Province, so it is very much possible to develop
various scenarios. Each scenario for the province could either be desirable or undesirable.

Future scenarios for agricultural development in Nan Province for the next 10 years (2012—2022) have been
formulated. The process involved brainstorming sessions amongst various groups at provincial and local
levels. Key ‘change’ factors such as influence of policies, marketing and adaptation of the farmers were
considered that could bring about the conversion from commercial agriculture to the practice of sustainable
agriculture. Four main scenarios were devised; each scenario presents the opportunity to the agriculture
sector to tap into the domestic and overseas market.

When formulating future scenarios, a key point to take into account is the naming of each scenario. This is
an essential requirement which can ease in the identification and remembrance of each scenario in terms of
its key driving factors applied and its overall strategy

THINK BIG Scenario is driven : THINK FAR Scenario is developed
by the growth of large-scale through the cooperation between
‘ farr‘n‘ers who are bogsted by small-scale farmers, large-scale
policies that _supl)port '_Pr‘]’_eSt' farmers and other relevant agencies.
ments In agricu turg. 'S The cooperation is forged under the
results in export-oriented .
. agreement of fair and standard goods

production. ;

production for the overseas market.

THINK INTENSIVE Scenario is
derived from the assembly of small-
scale farmers who are supported in
the practice of sustainable

THINK TOGETHER Scenario is
projected through the expansion of
new generation farmers who apply
knowledge and technologies to

THINKINTENSIVE . gariculture that supplies food and THINKTOSETHER hoost their output for the domestic
farm produce to the domestic niche market.
market.

» Policy options

Each scenario produces potential benefits and has inadvertent adverse consequences. Therefore, it is
essential that any policy set must minimize negative impacts and capitalize on potential benefits.

P Development approach for the THINK BIG Scenario: The outcomes of this scenario are large
agricultural land that can be well managed, and where production costs can be lowered when the
output increases. In this scenario, due to possibilities of high outputs, the economy can potentially grow
significantly, however it can lead to the encroachment of watershed areas due to agricultural land
expansion. As a result of this, ecosystems may become deteriorated, affecting small-scale farmers and
local communities.

To address the possible problems, development should be geared towards land management,
enhanced security of small-scale farmers, as well as conservation and restoration of watershed areas,
which should be undertaken through the mechanism of seeking support from the tributary area
committee in order to mitigate the problem in each locality.

» Development approach for the THINK FAR Scenario: The possible outcomes of this scenario are that
the production process and output will meet standard requirements. Watershed areas and water bodies
will be restored, reducing vulnerability to natural disasters.

Since agricultural production costs will rise, good agricultural practice should be promoted and
competitiveness should be enhanced. Environmental networks should be developed for each
watershed area at regional level so that the systematic management of resources can be achieved.
Environmental monitoring should be undertaken and the use of traditional culture practices should be
continued.
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» Development approach for the THINK TOGETHER Scenario: The outcomes of this scenario are
increases in the diversity and quality of agricultural output. The environment is well protected and the
agricultural society becomes strong. However, the output is limited and expensive.

Therefore, for this scenario to work successfully, local brands must be promoted. The value and quality
of local products must be publicized and consumer confidence in the products must be created. In
addition, marketing opportunities should be made available for the farmers and the ‘Payment for
Ecosystem Services’ (PES) approach should be applied to guarantee the sustainable management of
ecosystems.

» Development of the THINK INTENSIVE Scenario: The outcomes of this scenario are outputs per each
farming area will increase. Production resources will be optimized. However, this will result in the
greater independence of local communities, where the inheritance of local wisdom and tradition
amongst communities may come to a halt. Exposure to natural disasters may also become frequent.

To make this scenario work, a learning society should be initiated and promoted, where knowledge
management processes should be developed amongst the elderly and young generation. Capacity
building for personnel in the agricultural field should be undertaken, and comprehensive area-based
research should be conducted. Cooperation with neighboring countries should also be fostered. In
addition, preparedness initiatives for natural disasters should be organized and implemented to
increase the resilience of local communities.

In conclusion, the formulation of agricultural development policy in Nan which promotes production efficiency
while maintaining ecosystem services and local well-being need to take into considerations of different
scenarios likely to occur at different periods of time. It is essential that all responsible government agencies
collectively discuss and agree on appropriate policies and measures, based on information gathered and the
likelihood of each scenario that would occur in the near future.
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‘Wﬂ_jxi 2,470 2,500 2,516 2,533 2,551 2,530 2,521 2,536 2,547 2,524 2,523 2,495 2,489 2,498 2,487 2,481 2,478 2,480
794 5,083 5,187 5,219 5,254 5,276 5,218 5,202 5,221 5,229 5,186 5,195 5,153 5,143 5,149 5,119 5,103 5,094 5,059
A1UATILAINA4 (106.07 A1.N4.)

a1l 2,278 2,306 2,329 2,349 2,317 2,292 2,286 2,325 2,346 2,306 2,276 2,268 2,261 2,230 2,205 2,200 2,214 2,209
MEU:Q 2,275 2,291 2,313 2,314 2,322 2,309 2,301 2,300 2,306 2,281 2,265 2,245 2,245 2,238 2,226 2,226 2,255 2,260
79U 4,553 4,597 4,642 4,663 4,639 4,601 4,587 4,625 4,652 4,587 4,541 4,513 4,506 4,468 4,431 4,426 4,469 4,469
FILANI (233.12 F19.N4.)

T8l 2,569 2,862 2,931 3,020 3,071 3,092 3,070 3,097 3,135 2,986 3,078 3,081 3,082 3,119 3,135 3,143 3,192 3,176
‘Vm_ljx‘i 2,537 2,791 2,914 2,985 3,004 3,026 3,025 3,032 3,062 2,943 3,060 3,073 3,079 3,102 3,106 3,068 3,102 3,110
794 5,106 5,653 5,845 6,005 6,075 6,118 6,095 6,129 6,197 5,929 6,138 6,154 6,161 6,221 6,241 6,211 6,294 6,286
fin: fayanzidansmg? nsunsdnases nsznesasaing
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AT NUAAIAARIULTETINTIINTAUIUIUUNATNNANDNEY T2 2540-2553

naNang 1l 2540 1l 2542 1l 2544 1l 2546 1l 2548 1l 2550 1l 2552 1l 2553
Jusin (0-14 T) 23.68 23.03 22.15 21.01 20.11 19.00 17.99 17.29
Jauseau 1 (15-24 1) 17.02 16.84 16.50 16.09 15.90 15.54 15.17 14.96
Jausenu 2 (25-391) 29.04 28.15 27.23 26.18 24.81 23.84 23.03 22.63
JEus9U 3 (40-59 1)) 20.60 21.97 23.78 25.84 27.90 29.90 31.51 31.68
fgeang (60 T dul) 9.66 10.00 10.34 10.88 11.29 11.71 12.29 12.55
fin: dutpeanndayaresnsunisinases nsznaasualng Winfisléiann http:/203.113.86.149/hpstat9/people.htm
AT NUAASTAYAANEINAN A9WINUY T] 2543-2554
2543 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554

918971 i,

* EUAMNENAL (L/AW/AREW) 1,006 1,058 1,133 1,204 1,272 1,479 1,500 1,551

* dndaunuau (Gozaz) 21.89 31.85 12.59 19.29 20.21 15.54 12.69 14.97
718971 Aty

* drunuaiBaufidnma 83,246|  86,267|  89,077| 88,695  957141| 86,134 88441 91,685 92585 93,229

* duaupiateunfiseldfiingd
25000 P 63,708 42,640  24,098| 13,936 7,130 5,337 3,484 2,657 1,355 850

* ddnudifislFAndnouet 76.53 49.43 27.05 15.71 7.49 6.20 3.94 2.90 1.46 0.91

=
NN

[1] z%’wﬁﬂmumm:nﬁumiﬁmmmﬂﬁ?ﬁﬂﬁmmmﬁﬂmmmﬁ

[2] seunsdimadeyarananiuiugu (atg) dninenuimmgeusmdinuig

[ 128 ]



http://203.113.86.149/hpstat9/people.htm

ANTNUAAITDNANAANUNNINIAUIY B 51AU58ANT] (AULN) sendedl 2546-2553

2546 2547 2548 2549r 2550r 2551r 2552p 2553p1

MALNEAT 3,791.60 4,054.40 4,433.50 5,264.10 6,717.90 8,222.10 8,295.00 10,660.80
1 @12NRTNITN N17618R9 uaznistld 3,713.30 3,973.90 4,358.50 5,189.70 6,639.10 8,156.40 8,221.00 10,583.60
2 a1 nneusea 78.30 80.50 75.00 74.40 78.80 65.70 74.00 77.20

UBNAALNEAS 10,893.00 11,528.40 12,334.50 13,018.40 14,525.10 14,464.00 14,879.20 16,217.60
3 @1rwilasusuazeaaiiy 139.80 198.10 204.70 192.70 219.90 199.50 233.10 245.90
4 @N119RANUNITH 1,370.90 1,404.50 1,096.50 959.20 1,179.50 1,007.50 799.50 884.30
5 @121 sz uaslseuaning 191.80 202.60 206.50 225.40 229.50 224.70 283.20 301.70
6 @MDY 1,030.40 895.20 830.20 828.70 966.00 985.90 910.70 962.90
7 @121N1311849 Nsnalans 2,170.10 2,291.50 2,546.60 2,542.00 2,717.90 2,793.50 3,106.30 3,339.70
8 a1 INUIN LaziRAIANT 117.40 121.80 122.20 87.00 83.70 78.70 79.90 91.00
9 anmmsTugs aonuiLRLEUAYN IR 527.60 574.80 655.40 678.30 705.00 740.60 757.30 841.80
10 A1TFINA NN NNTRY 492.00 572.60 630.40 782.90 991.00 996.40 1,028.80 1,195.80
11 @19NUIN9ANUeAIUTUN TN 775.10 775.90 795.80 822.30 833.50 814.60 806.30 790.20
12 @1INITUTMNT VNI TURUAU 1,513.80 1,683.20 1,751.00 1,915.10 2,059.90 1,888.90 1,882.30 2,302.80
13 @12NTANEN 1,707.90 1,868.80 2,254.00 2,520.00 2,935.10 3,168.00 3,332.20 3,508.60
14 #12UTNNIFUNINUAAIANSIATIZN 614.70 678.00 966.50 1,112.10 1,253.20 1,218.50 1,349.10 1,423.40
15 @12NNF LN IF UGN 200.50 216.40 225.70 300.70 293.90 285.20 243.50 259.50
16 anagnislunFaFaudiuynng 41.00 45.00 49.00 52.00 57.00 62.00 67.00 70.00
NARAUNAINIR (A1UL) 14,684.60 15,582.80 16,768.00 18,282.50 21,243.00 22,686.10 23,174.20 26,878.40
NARNUNIINIAADTR (LU9) 30,762.00 32,518.00 34,869.00 37,883.00 43,827.00 46,589.00 47,371.00 54,701.00
AMUUTETING (WuAL) 477.36 479.21 480.88 482.60 484.70 486.94 489.21 491.37

=
NN :

o

ANINITUAUENITUNNINBUINTLATHFNAUACAIANUINT
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a & o & & oA o Ay e o 1 e
ATUAAILTINMRARA AT TWALRLSERY Wuwiztan uasyaA Ny i s1ALseanTl Aandnunu seuingl 2546-2553

$18019 niae 2546 2547 2548 2549 2550 2551 2552 2553 2554

1. HARARTINTASINTR i 203,174.80| 242,571.90| 234,498.70| 275,707.87| 279,758.03|  421,766.70
2. 39A D UNAINAR * UW/FiL 3,801.00 4,028.80 4,490.00 6,450.00 7,050.00 7,270.00
3. YAAHANAR (GO) = (1) x (2) UM 772,267,415 977,273,671 1,052,899,163| 1,778,315,762| 1,972,294,112| 3,066,243,909
4. Anlisnedunans (IC) = (6) x (7) el 320,887,451| 333,737,252| 392,088,269| 491,353,150| 539,148,219| 934,719,606
5. H@m‘mﬁu (VA) = (3) - (4) UM | 451,379,964 643,536,418 660,810,894 1,286,962,611| 1,433,145,892| 2,131,524,303
6. ﬁyuﬁm:ﬂqmﬁ% IR 5 293,740.00 | 305,430.00 | 317,918.00 | 349,404.20 | 377,032.00 | 533,254.00 | 850,596.42 | 798,751.25 708,969
7. Anldanedfunans (1C) sels ** W 1,092.42 1,092.68 1,233.30 1,406.26 1,429.98 1,752.86

7.1 ANug UM 247.92 248.38 287.44 293.59 296.09 322.06

7.2 Al uaziAAnueiingeine U 298.50 334.00 396.92 433.71 436.58 697.75

7.3 ANENUNAY LaTANARdaiNT Tl 183.25 199.92 212.72 226.94 231.23 279.91

7.4 ANLINIININNINAT un 225.25 225.77 256.38 334.79 340.28 323.37

7.5 Angunsailunisinems Tl 0.00 0.00 0.00 0.00 0.00 0.00

7.6 Aniudemauazaeay gl 95.00 57.69 58.13 84.58 91.98 93.56

7.7 Andenutugnsninisinems U 0.00 0.00 0.00 0.00 0.00 0.00

7.8 Ardanlunsiiuia U 42.50 26.92 21.71 32.65 33.82 36.21

7.9 panieang - panidefu = U 0.00 0.00 0.00 0.00 0.00 0.00

7.10 Anlgangiau o = UM 0.00 0.00 0.00 0.00 0.00 0.00
8. IC/GO = (4)/ (3) 0.416 0.341 0.372 0.276 0.273 0.305

T
= o

AU ANUNIUNBFIFIINT ALY

* fluspeasaaesinmin

= TJufiayananisdimasldanadunansinanisduinemsnssioaiig

= 3 iganAndnaus s AensegUnsainsinems miuazesssifiannanaliig Andinu aendeanauenanitiunistiu
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_a J ﬂl J AI o Q s [} 1 o
AT NUAAIANTNUAAILTIURARAALRNE19NIFT Wuwzdgn uasyaAWN & s1A1U9eanl RaudnuIY seudnell 2546-2554

Eatilighy wae | 2546 2547 2548 2549 2550 2551 2552 2553 2554

1. uardnINTIdawn pild 22.68 121.00 214.23 775.50 1,040.57 2,418.52 | 2,539,446.00 | 5,041,831.05
2. 91A1 DU UVRSHAR * v/l 35,150 41,690 50,320 66,990 67,780 58,750 73,760
3. YAAMNAKAR (GO) = (1) x (2) uwm | 797,202 5,044,490 | 10,780,054 | 51,950,745 | 70,529,835 | 142,088,050
4. inldanadunans (1C) = (6) x (7) U 47,688 384,809 629,991 1,559,719 4,195,763 6,793,849
5. Hamﬁu (VA) = (3) - (4) uw | 749,514 4,659,681 | 10,150,063 | 50,391,026 | 66,334,071 | 135,294,201
6. ﬁ»uﬁmmqm% Sawin i Hkanan 5 126.00 646.00 859.00 1,776.00 4,604.00 7,538.00 7,914.90 33,428.00
7. nlsnedunans (10) riels = UM 378 596 733 878 911 901

7.1 ANug STl 0.00 0.00 0.00 0.00 0.00 0.00

7.2 Anile waziasinuaitingaiia sTal 32.20 75.00 92.66 108.78 110.26 111.41

7.3 Anengiunas uarindndaine STl 32.01 46.58 47.88 59.96 61.31 40.90

7.4 ANLINIINNNTNEAT STl 32.41 54.98 72.12 82.23 89.27 90.39

7.5 Argunsallunisinems U 116.02 210.00 239.38 254.65 258.69 260.29

7.6 AiaTudemAsuazudeau STl 10.50 16.08 30.89 42.83 51.84 53.99

7.7 Andenutugnsninisinems STl 25.00 46.82 74.21 107.92 110.10 111.82

7.8 Andan lunnsivvie U 10.32 14.02 32.82 23.13 28.67 29.45

7.9 panieang - panidefy = UM 120.02 132.20 143.44 198.72 201.19 203.03

7.10 ﬁiﬂ%@'m%uj Tl 0.060 0.076 0.058 0.030 0.059 0.048
8. IC/GO = (4)/ (3) 5 116.02 210.00 239.38 254.65 258.69 260.29
9. Wﬁﬁm:ﬂqnﬁﬁw&mﬁ TWailinanas | 19 520.00 1,712.00 7,832.00 18,378.00 45,722.00 59,014.00 62,861.40 93,778.00
10. H@ﬁ%ﬁluﬁfﬂ% un/ls 575 463 723 885 885 893

10.1 ANRNNUINTU 575.24 462.94 723.36 829.49 829.49 838.01

10.2 Al 0.00 0.00 0.00 0.00 0.00 0.00
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et wuoe | 2546 2547 2548 2549 2550 2551 2552 2553 2554
10.3 ANiAeNTIANLATEANS 0.00 0.00 0.00 32.26 32.26 30.79
10.4 Mmedanianeliisy 0.00 0.00 0.00 23.50 23.50 23.83
11. Hm-mﬁ'u (VA) = (14) x (15) Um | 299,125 792,553 5,665,356 | 16,269,125 | 40,475,401 | 52,677,667
12.ﬁ”u171lmwzﬂzgﬂmmi‘if%w?® 5 646.00 2,358.00 8,691.00 20,186.00 47,852.00 67,406.00 70,776.30 | 127,206.00 | 131,387.50

AU: F19INNERIIINT AN

* fusnaneasdaainuin

w3 iganAndNaues A@ensAgUnsainisinems AmBEuazesssliannana iy Andinu aenidednauenanitiunistu
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& Ao o ° o o <
ﬂ'\i’]\?Llaﬂﬂﬁwu'ﬂ‘qx‘l“qﬂu']uQ'\Llauﬂﬁlquﬂ']inlﬁﬂixiﬁl"nu n

U

o

2550 wag 1l 2552

s 1l 2550 1l 2552
g lglsslanunanu - = - - = - = - T =
FUUAIUNUN (R5.NN.) Fuaunun (14) Saaay FUUAIUNUN (AF.NN.) Fuunun (14) Saaa
Wyu“ﬁ'mwmmm 2,612.328 1,632,705.12 22.77 3,114,762 1,946,726.19 27.15
ﬁ”uﬁlﬂ’]vl,&l 8,525.047 5,328,154.50 74.31 8,027.908 5,017,442.21 69.98
ﬁ@ﬁ@ﬂﬁmqumu 191.480 119,674.72 1.67 194.716 121,697.72 1.70
me‘f\iﬁ”’] 71.230 44 .518.44 0.62 70.510 44,068.68 0.61
e 71.092 44,994.71 0.63 64.180 40,112.70 0.56
FXEN 11,472.076 7,170,047.500 11,472.076 7,170,047.500
i nsuWaN TRy
Gl’]‘a"lﬁl,l,ﬂﬂxiﬁyuﬁl@:Nﬁy’]ﬂ’]’J(Z) uunmunslilszTaaunnuil 2550 uaz 3l 2552
. 1l 2550 1l 2552
msldlselanvinnu — — s —
ATUIUNUN (A9.N4.) Tuunun (1) Sasaz AUIUNUN (A9.NN.) Fuunun (19) Sasas
ﬁ”uﬁ'mwmmﬁu 181.17 113,231.92 30.31 211.30 132,064.37 35.35
ﬁ”u‘ﬁ'ﬂﬂﬁ 403.22 252,012.99 67.45 373.08 23317417 62.41
ﬁ@q@qﬁmmzqmu 7.27 4,542.22 1.22 7.28 4,552.00 1.22
LL‘VI@'\‘iﬁy’] 2.37 1,482.45 0.40 2.37 1,483.13 0.40
ﬁ”u‘ﬁ'ﬁ'u 3.74 2,337.37 0.63 3.73 2,333.28 0.62
794 597.77 373,606.94 597.77 373,606.94

= o Sa
NH: NTHNBNUINAU
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AsNuERiayalFiuiiduRae uudidunn dsunaiiin uazslEanunenay seudnsil 2535-2554

ﬁ’@gaﬁ] 2535 | 2536 2537 | 2538 | 2539 | 2540 | 2541 2542 | 2543 | 2544 | 2545 | 2546 | 2547 | 2548 | 2549 | 2550 2551 2552 2553 | 2554
SHEPURTAVS YA 1,106 991 1,432 1,476 989| 1,169| 1,280| 1,504| 1,460| 1,524| 1,521| 1,200 1,167| 1,463| 1,194| 1,096 1,173| 1,095| 1,456| 1,954
el ()"

ANUAUTUNUAN 99 95| 115 124 126 113| 113| 127|124 131 131 1001 110 123| 113|113 143| 107
()"

Wi

GRTITE WA

*@nnil s N1 1,177 2,017 4,917| 5,326| 3,206| 2,432| 1,776| 3,842 3,174| 3,991| 4,180| 2,513| 3,877 3,171| 3,955 2,666| 5,107
*@nnil: N.49 188 247 425 475 267 266 185 449 382 367 335 287 373 319 230 296 394
* @il N.13A 2,977| 3,542| 9,582| 11,329| 7,442| 6,351| 4,389| 8,939| 8,417| 11,233| 11,404| 8,375| 8,728| 8,075| 8,356| 6,049| 10,483
*@nnil: N.64 3,686| 2,429| 1,742 1,338| 2,831| 2,294| 2,982| 3,313| 2,040| 3,321| 2,395| 3,040| 2,097| 3,730
1TunmAznau

(Wusial)™

* @0l N1 205 | 187 2,507 | 828

* @0l N.49 17 15 16 32 50 19

* @01l s N.13BA 794

* @0l N.64 2 3,496 | 2,354 | 1,419 | 734 22 | 1,901 | 3283 | 2,261 | 1,202 | 2,468 | 1,799 | 2,024 | 1,645

fian: " aontgatesingnung

“ gudannaneuaziBsinniamieneuuu nsugatlszniu

P Lo a \ & Ao o
‘V]Nqﬂlfﬂﬁli 201U 0 N BHNUEIUIY 2. HEN 2.4 NUNTUUY 4,560 R9.NN.

=
*AnU
=
*ADU

=
* AN

© N.49 11819 Thutnenn 8.0 a.101 AuRsUTin 153 R9.AN.

S NL64 111K TNUENT919 9.8 2.1 NURSUTN 3,476 M9.NN.

N3A i Thuyguna 8.0 4.3 WUty 8,705 me.na.
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file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!%23REF!
file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!%23REF!
file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!%23REF!
file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!%23REF!

msrsdnsuuthgunauiduaandniadatiadhgugudininiiuuasthguaundunzdauniunsuilsl szuingl 2535-2554

2535| 2536| 2537| 2538| 2539| 2540| 2541| 2542| 2543 | 2544 | 2545| 2546 | 2547 | 2548| 2549 | 2550| 2551 | 2552| 2553| 2554

wytiunEnisdnnisThgua was - - - - - - - - | 295 | 243
asndniazatnaT guTUAIdALNY
At hguruiaumedouiy 15 | 32 | 52 | 67 | 8 | 97 | 112| 127 | 142 | 157 | 172 | 195 | 225 | 252 | 272 | 296 | 316 | 316 | 336 | 344
nent I el
AN F1NUNTNENNIFITNTNABAZRILIABBNAINI ALY
ANTnERIRUTTN TSRt szuingl 2520-2552

25321" | 2533 | 2534" | 2535 | 2536 | 2537 | 2538'" | 2539 | 2540 | 2541" | 2542 | 2543 | 2544 | 2545 | 2546 | 2547"" | 2548" | 2549 | 25507 | 2551 | 25527
N1

5,109.0 4,971.0 4,813.0 4,805.0 4,792.0 8,925.5 8,497.28|8,261.57 8,525.05/8,165.688,027.91
(M9.NN.)
ERRRRR)
o L 44.53 43.33 41.95 41.88 41.77 77.80 74.07| 72.01 7431 71.18| 69.98
NUNANIA
A1 Mgl nIENanINeINg eI NI ARATAILIAEDN

“ gAnmAnulasfioyaannsuimun i, nssnsansnsuarannsnl

a

Haya

1 2531-2541:

faya 11 2543-2552: Wt flfunannisudaninaraanaiieas Landsat 5 (TM) 815139493 1 : 50,000
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file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!_edn3
file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!_edn3
file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!_edn4
file:///D:/Work/A%20โครงการ%20SGA/ข้อมูล%20SGA/ข้อมูล%20SGA_ปรับปรุง/สิ่งแวดล้อมและสุขภาพ_report%204.xls%23RANGE!_edn4

AISNUAASANLARLTAYRAUNMNEINIA 1 ADIUATIATAAUNIWNEINMAINIUIAUIUN LABUNNNTNUS 2552 — Auenel 2553

1l 2552 1l 2553
f151sznau q.a b8l d.ea n.A. 4.A. n.g. R.A. NW.gl. 5.A. i.A. n.N. d.a ba. gl n.A. q.e n.A. 4.A. n.el. roi'm'mig'm
SO, 2.00 | 1.74 | 0.34 | 0.41 | 0.87 | 090 | 068 | 0.70 | 1.00 | 1.00 | 0.89 | 058 | 043 | 052 0.03 300
NO, 813 | 444 | 191 | 164 | 145 | 233 | 242 | 353 | 548 | 565 | 871 | 10.71 | 6.87 | 510 | 332 | 1.90 | 1.87 | 2.87 170
CO (1hr) 0.16 | 0.18 | 0.19 | 024 | 028 | 0.34 | 0.55 | 0.53 | 0.69 | 121 | 074 | 042 | 033 | 028 | 035 | 0.40 30.00
CO (8hr) 0.16 | 0.18 | 0.17 | 023 | 0.26 | 0.34 | 0.55 | 0.53 | 0.63 | 1.16 | 0.74 | 040 | 032 | 026 | 0.35 | 0.40 9.00
Ozone 17.14 | 12.31 | 15.23 | 13.20 | 12.42 | 15.63 | 16.94 | 17.29 | 31.43 | 37.74 | 4240 | 35.06 | 23.00 | 15.06 | 10.71 | 10.97 100
PM-10 107.34 | 50.32 | 20.15 | 17.61 | 17.59 | 19.56 | 26.09 | 35.05 | 46.60 | 36.86 | 68.09 | 124.56 | 84.73 | 31.28 | 25.67 | 17.09 | 12.77 | 16.29 120
AQl 88.87 | 52.60 | 20.09 | 25.58 | 29.74 | 30.13 | 35.29 | 44.03 | 54.20 | 48.74 | 71.64 | 100.42 | 83.23 | 61.48 | 41.81 | 30.13 | 21.77 | 23.57
01 NINALANNATNY NIENINNTNENIFITHINFUAAIUINGEN http:/www.pcd.go.th/AirQuality/Regional/QueryAirThai.cfm?task=findsite
AT REnIRUIUdaalsAssuuaAvInelauasgnRasiald unasan A luiRana g lussaudasuazlilaanne szudngl 2547-2554
2547 2548 2549 2550 2551 2552 2553 2554
nuaugtlelsaszuume’la (Aw)
115,070 120,389 122,770 130,324
° PP = P = ’ o o
uugniasalsunainn A luiaeneslusyAuides
R 42,63 57.24 60.91
wazlilaansie (r0818%)

o %

Nn: Ar1ineuansnsuguRIndnTi
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MAWUON A: wamsasopdolas:aunsaISou

AT NUAAITAYANUFIUIDIASITAUAIRENS

T1ENIT

fn.29U

1189

2
neuIn*

N91N1581599M L LURALAN

f.1uaanane

i{huan

wulws

o
£ N3¢

{hunm

naulnsiad®

AULITINT (AF2TR1) 120 30 193 50 150 120
ﬁﬁuquﬂ@uﬁh@ﬂwq(m§d§@u) 50 20 60 30 50 40
AUIUANNTNLRAE (AW AT2EDL) 4.3 3.6 4.2 4.4 4.9 8.1
P Aa = | o A
Asnemsasnawaat (14 afaEaw) 32 18 19 15 35 35
S iv AR 60 100 65 100
neae 40 35 100
k7
29 100
ANTNUAN ls 80 73 60 21 87 100
AU 15 64 6
naau Fudng uazdu) 20 27 25 15 7
ﬁnuﬁ@g@ﬁﬁﬂ Wnreafaies 100 90 100 100 100 100
=
au) 10
WHASTANTAN dszthgu/lszivgfing 91 35 24 100
—
G 50 50 50 56
B 50 9 15 50 20
wuastin lvan dszihganalszimgtinu 10 100 70 13 94 100
vaya/iatisu 70 23 87
P
au 30 7 6
WARSTINUAN LS DR 80 55 45 84 33 100
NNTLNEAT witlagelne 20 9 28 8 22
UUANTINETINTR 18 23 8 39
=
au 18 4 6
. A a = =
UWUATRALNASUAN N 75 95 5 40 84 100
Tunnsuadin i 25 7
wiig 25 5 70 53 16
LARINAINY sz uugnaga 100 100 100 100 100 97
Hinaagdng R R 3
= o I's o el A
N3N NIANY; InsAnvidana 100 50 93 93 94 77
InsAnsitinu 50 13 7 6 23
N3NNI ANTENULUF/ TOLUE 100 95 83 93 98 100
=
2w 5 17 7 2
mafidauganlugua IES ORI 100 100 97 100 96 93
(RALNINNIN 1) AfluAanss 100 96 79 89 98 93
ANNLYUULATRI) 100 80 92 100 98 93
yaruazfiununangs | meldqniainniainems 90,697 38,560 93,003 43,718 80,351 96,480
(W P52FR) elfgnianuennianems 39,633 22,500 8,120 47,563 11,927 13,741
selfigndanntguau 2,226 6,209 3,251 3,069 2,596 6,510
F18A8 145,872 78,572 110,753 | 107,631 102,403 86,229
meligniedn (Wanaibew) -13,316 -11,303 -6,379 13,281 7,531 30,502

nn: AuzEfAnenlasanis, 2555
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