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Abstract

Project Code: RDG5330023
Project Title: Community water resources management for sub-basin and catchments of the Nan River.
Investigators: Sombat Chuenchooklin1, Udomporn Pangnakornz, Vijitr Udeyes, Rudklow Premprasit4, Sanguan
Patamatamkul .

1Faculty of Engineering, 2Faculty of Agriculture, Natural Resources and Environment. 3Faculty of
Science, 4Faculty of Social Sciences University.
Email address: sombatc@nu.ac.th.
Project Duration: August 2010 - May 2013.
Objective: To develop learning processes and information adaptations for activities / projects on water
solutions building up, and the draft water resources management plan to meet the needs of local people.
Methodology: The processes involved in collaborative research with the community, additional filed surveys
to analyze the problem and take the lessons of water management by using seminars and workshops as for
brainstorming water resources management plan.
Results: Pua Watershed located in Pua District, Nan Province, with watershed area of 404 sq. km. Pua River
is the main river that produces streamflow all year, with the length of 56.3 km, and slope of 0.2 to 2.9 percent.
Pua Basin covers area of sub-districts name Phuka, Sakad, Silalang, Woranakhon, Satan, Pua, Chai Watana,
Ngang, and Chedi Chai. Mean annual rainfall is 1891 mm to produce runoff flowing out of the watershed with
578 million cubic meters (dry season flow in only 5 percent) with sediment 56,893 tons. During the research,
626 surface water storages capacity of 4.8 million cubic meters of water have potential for farming area of
31,714 rai with a population of 45,173 people in the watershed, small local industry were found. Those
required amount of water with 107 million cubic meters per year, mostly through the use of water for
agricultural irrigation systems, such as Pua weir (Pua river), Jao weir (Jao stream), Kang weir (Koon stream),
farmer’'s weirs, and small reservoirs. Various problems were flash flood, damaging of riverbank, high erosion
and sediment reducing capacity of watercourses during the heavy rain, and shortage of water consumption,
and pollution in large urban areas during drought period. Therefore, strategies to manage natural resources
and environmental watershed with 6 strategic plans, 19 target plans, and 71 projects within various plan
period. Pua Watershed Council with 37 members has well established with the aim to drive those plans.
Discussion and Conclusion: Highlights of the Pua watershed is the source of streamflow with higher
proportion of runoff per unit area than any other watershed in Nan Province. Communities are unity and able
to join the development. However, lack of funding, technology and knowledge to manage water resources and
to establish a state grant has been neglected to some extent. These weaknesses should be solved.
Suggestion: Research should encourage the local community level to stimulate / strengthening the Pua
Watershed Council, create a network of water management within the basin and neighbor watersheds, and
implement strategic plans to manage natural resources and the natural environment, and also self-disaster
management planning in the near future.

Keywords: Water resources management, local communities, Pua watershed
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Toyer TN 0.094 0.295 985 383 4,565 84
i) 0.084 0.370 3,445 1,564 7,404 211
(I8N 0.074 0.391 1,344 625 6,237 100
\RgYey 0.091 0.348 1,780 782 7,123 110
Laﬁlﬁnﬁaiw 0.086 0.285 13,024 5,063 48,037 105
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ﬁwlﬂqmﬁw%mmﬁwNuLLﬁiasamﬁ%qLﬁaﬁﬂmmmﬁuué’aﬁﬁawuﬁmﬂiuﬁjuﬁwﬁm@a dmsuns
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14 H v o 3 14 14 a o 3 M v a I3 v

e uazdu (maussauduanhdaheshe) laaeligaimhviuelagnenidnnsiiudeyaly

w7 Aatunsussnalsunaivitiilvasenanguiith (andnvhazdin) suvnereds

Fesesldisn1sduasiziandeyagnninen Wiy Ui Meluiiufiuazdrafesluein-Uagiu

v ' [
° o ' aa v o

wazdayatu-Uwilaanssuulnsunsilafndinlasinsideld lnsadadeyauvinnidang

aainegludagdu laud antvruwmsweansumineinsun (w.a.2522-52) uageethveansy
YauseNIu (W.A.2535-40, 2543-Ua9Uu) duitenidnluudd loun druntinianid N50 (Thufes

W.6.2522-39) wardnnquitaand N7 (Shudhath w.m.2522-31) Sedesiiluiiasnzsivn

a

anuduiusieveetayadu-uviseweunvamelUliluaifineglutaianfetudionis

TlUswnsy HEC-4 WiadAs1ermsannvastiirainainiidutazinvinlua uresnissiagUsang

¢ a

9 wuuriuiua (Chow et al, 1988) dwmdoyaumu-wwhseiuldlUldinseimmaiimes

gnnIng1vesguina ieldduassnusunauinseiuresdiising q fliliyedauiriisely

q

éhaiﬂmﬂ‘imLLUUﬁi’ﬂamﬁzwfjuﬁw : HEC-HMS (USACE, 2009) lngltisaasvlunes (Snyder’s
synthesis hydrograph) saufunsensiiinh (Transposing hydrograph) Falgsuanudey
snnluszdvanna  laedfedladoyagunit wu sueiuiisuiuy aruengithaendnuasive
mﬂﬁqﬂmaﬁyuﬁ%fwgwNulﬂmmﬁﬂﬁﬂmwé’ﬂlﬂﬁaqmaaﬂ ArmAAesuAviosthanedn A
%mmsaﬁwmmwzLqmﬁmmﬂqaqﬂ wazgentmandesundanield andmnafines
u ArdulsyAndusanaimainuaraasiivesmaiinsaatmainainyiinadwinfiaeuiiiey

11191NM52IAUSULNYIEsN DY ddun1sAe

t, = 0.75C, (L) (20), Qp =278 C, A/t (2u), Wagt, = all.L/s” ) (3)

Wie tuwast, = wa1iuaIngaa.nenTviiuIuiaiiingentvaIn wasliatmaey (¥,
Luayl, = szggnumuahaendniazanneenauaiiaevannega.n.quii (nu.)
S = ANUAIPWIVBINUNALUIBIUNNEN, tr = FIIaIwRNNUSULA (V.

a, b, G, Cy= Amed, Aeniings, dudsednsianitluavain, wasveswentiivain auaInu

' v
P o

¥ : 3 & 2
Qp = womUwANABHY 1 9. (1./3), A = Wunquu (nu.’)

Tnaftaunis (3) Wumsihnsmdvinnnfiduudszendldluiuiidne (Linsley et al, 1988) &
NasIUYeIUSIN v ed U laazilauduiusSauveuaun Sutiuduannsidunse

dmfvataveyauSunaninldlunisinunssetu wulilileanenuveansuyalseniuidadn

Wifudhpaesanelvgvoshethivingy diussuupaesdiinnndauar 1 iuindug Jgualag

N a

feyy1iae?l RDG5330023 Wwantd duyng Wi 3-11 enuatuanysel

b



v

159013 “nsianisminensinluseAuguvy quingesuazgulna ety

¥

aeAnIsUnAsasdtuiesdutuldiin1sduiinteya Jededdditiisudndrudsuiainduiug

n1sinwnsveseisaniuiiell iWeswniuinisinunsdiulngvesguindineglunsud

anmgiussimardtendsiu aaenauuffiunsuaniivnldldunnsieiuuinin

v
3
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drlulsunannsuimundian (Sulss wawldd.eo.th) druuvasiiuinauaray 4 saudenisld
'1,1;mﬂﬂizmmlﬁﬁwmmmgmsﬁagaLméaﬁwawmaﬂﬁﬁamiﬁw%’wmmﬁﬂ ATl

Y

wInende (2553) IneanzIdonavunuigusuluisdulsvinisdnanudulidudeyauas

Y a g o % a a o aa ¢ X da A a avy
mdudagiu wagldwadanisszuuglansawnea (GIS) vin15AR i AuAR U RuRLLe

PNUEUTNNE8AITBNveINAa (maps.googlecoth)  Usgnauduuwunfldainiivlue

NECTEC (map.longdo.com/longdomap)

3.2.3 Han15338 Balance sheet Tuy2an15338U w.A. 2553-54

1) nansieszdianudasnisldiiananssudiig 9 (Demands)

n) anudasnslinlunianisinens

Mndeganisinums (nsudaasunsinens 2555) Ssiinsugnitals-fadnuanvinlugg
uda Inefivlsnguasliun drdas engu uaztnuuss dauitvinloun 9rlnemu win vieuuns
ey wagindneq dnlugarudrulvgandrimileniugdeasy wu nue nu10 dudnes
F1omeunzd105 Frlnadesdniuazdnliganu (@easdennianun o duvesadndeyanis
Ugntwsesuaiis 9 fuavesd 2553 way 2554 Tasiin wsiiiuiiugndmeglunganindades
av 17 dulinouarliBudusglumnduinthiesas 50 uazn amafivitugnegluguiniiiosas
50) Inglud 2553 Ugniniuusa 62 15 fiwlsnauds 1,297 15 uasiiwdngguasdndiuiu 2,900 13
Suvgnuaneifioungainieu 2552 dunquid 2553 Ugninumieriusduaiugm 18,903 13

| A

Inlsuazdnilnaitesdnd 24,812 15 uaziivls-fidndn 3,979 15 Sudgnasudnanaieuiiquisy

Y a o

dlul 2554 Ygndunuss 548 15 Wiulsgauas 7,224 15 uasiivdngguasdndiuau 7,998 13

dugauid 2554 Ygntawmlleviuddaaiusu 18,614 15 9ilsuazdilnadesdnd 22,359 13

¥
' v a

waziivlsdn 615 13 lnefivassseviianugnivilontfiniuun wenanlidaiinisugnlinauasliddu

fusn 5,304 uay 5748 191uT 2553 uay 2554 aua1du faandluniseil 3.5 San1s7ei 3.12
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Falumsnedl 311 wazensnedt 3.12 Iduanseazidennisussananndldlunisinunseiou
PnadRmdndmsmessmedddisnaerinim Aduussavsvesnsldilunmseiydvives
i Uil w3euutas waznisdudnasmunrsetndduluund i (15 wu/%u) Tneilnnnu
Foansldthsanieau 86.1 uaz 90.9 d1uau.a. Tud 2553 uaw 2554 awdsu Taeddlailan
Uinadehdldnng udldideuiinanidgndslussniensnunasiriulufissuumilasine

warwlanmzUandniosay 40 vieAnluUsEAvENMNSINATIUITINMNGY 60% Ua7

M13199 3.5 adrn1sugnitvgauassesiiual 2553

ﬁ‘ﬂﬁﬂqﬂ as) Wt wRdde  ledauwn th A1 TUAT Aauas anet d@nanu 5
F1aug nw6 10 105 dutmes 0 0 0 0 0 0 62 0 0 62
Fmlsiudles 0 0 0 0 0 0 0 0 0 0
Fnlnodesdng 0 0 0 0 0 0 0 0 0 0
ﬁ'}%aﬁ\i 0 0 0 66 0 284 259 0 0 609
818U 0 369 156 87 0 76 0 0 0 688
SiaelbtleV ki 0 0 257 0 0 177 198 0 228 860
WA WA MU 18v 0 0 379 562 129 337 441 0 192 2,040
U 0 369 792 715 129 874 960 0 420 4,259
wanewn *huaiidusduegluanduinth fufivgndn-fls-fnidadume vesuiifinunsimunnngiudeya GIs 2546
a51adl 3.6 afAnsUgnitvgqu T 2553
ﬁ‘ﬂﬁﬂqﬂ as) Wt wRdde  leedauwn th A1 ATums  Aeuas ane* annu S
“ﬂ/'l’,]ﬁ’uﬁ: Av6 10 105 duvineg 807 4,336 2952 3,119 0 2,405 1,813 0 3,471 18,903
Fnlsiuigios 5,832 1,810 7,642
“i’l’ﬂWﬂLgﬂﬁﬁm’j 1,869 3,994 921 330 5,357 71 95 3,328 1,206 17,170
ﬁ;’Jaﬁd 1,410 1,470 46 0 0 0 0 0 0 2,926
81U 0 0 0 0 0 0 0 0 0 0
Fralwanu 0 640 0 413 0 0 0 0 0 1,053
Hn WIN view 18 0 0 0 0 0 0 0 0 0 0
FiptY 4,086 10,440 3,919 3,862 11,189 2,476 1,908 5,138 4,677 47,694
ans1adl 3.7 addnnsugnitugquisd 2554
fiiugn (19) wt wddde  leetan gA1 ITURS  @AuAe ane* @y 53
F1a1iug N6 10 105 dulnes 0 0 34 136 0 81 0 0 297 548
Frlsiudos 0 0 0 0 0 0 0 0 0 0
Frlnadoda’ 0 875 180 0 0 0 0 0 0 1,055
fhaa 1110 2,114 314 239 0 537 259 0 0 4,573
818U 0 809 273 408 0 106 0 0 0 1,596
dnlnavnu 0 960 421 1009 0 322 325 0 1000 4,037
AN W30 wiew 9% 6 7 7785 1225 19 671 747 0 508 3,961
FRY 1,116 4,765 2,001 3,017 19 1,717 1331 0 1,805 15770
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as1adl 3.8 addnnsugnitenguil 2554

ﬁ‘ﬂﬁﬂqﬂ (ls) wee*  wnede  lve Y i A1 ATURS Aauas ame* @

d1oug N6 10 105 duthmes 8024 4336 236685 3531 0 2401 1813 84 3355 18614
Frlsiudos 0 0 0 0 5,832 0 0 1,315 0
Frilnadesdn 1,869 3,994 770 330 5,357 15 40 1,812 1,025 15212
fhaa 534 0 0 81 0 0 0 0 0

g 0 0 0 0 0 0 0 0 0
F1lwanu 0 0 0 0 0 0 0 0 0

NN WIN Y 18 0 0 0 0 0 0 0 0 0

S 3,205 8330 3,137 3942 11,189 2416 1,853 3,135 4380 41588

M1319% 3.9 nMsUgnivulidnauaglddudu U 2553

fiivgn (19) wier wAgte  lwetawn QA TuURs Aeuad anet annu
Tdiwasng 1wy wzas dle 8 117 224 388 192 87 113 232 51 239
Tadusiu 1wu 377 660 70 310 282 54 186 1451 271
S 494 884 458 502 369 167 418 1502 510 5,304

o dad T X e vawm v ox o o o %
VIUNUNR m‘uawmwuwmdmuag“luwmqumﬁa Punldna-lddududshniiios 50% ?JﬂiWuVIﬂQﬂ‘VN‘WlI@

M19199 3.10 nsugnityldnauazldduau Y 2554

fiiiugn (15) wie  wAgde  lwetawn B aMm  2Tums @awas ane* @nnu
Ifinasng 1wy wzse ale 8w 117 224 388 192 87 113 232 51 239
eifudu 1y 377 660 75 310 682 54 225 1451 271
FRtY 494 884 463 502 769 167 457 1502 510

v) Anudaensldunlunsadlna-uilan

v v
A v a

INANTNUNIUDNEITUTEVINTUDIFIUAA 9 ﬁagﬂu&juﬁwﬂa 9 fua UVieau 45,173
Au (U 2553) anmsaasiesiagldtinlay 2.1 awuav.y. nelauanalilunnsied 3.13 fasauiu
n1stdingnamnssuiazShwrlnadvngdidieua dusunisaianisaladudesnisidily

aa vy 1%

auAn WeganatAdeyadoundsnudy 2536-2553  Usinngitdnwiudssinsnsdnnedily

WLTY WD TN ANT LY INITInInUIUMgARAsSpeay 15-16 Aol sauulul 20 Ydnanin

Ao W.A.2573 aediuszrnsvesinuanie 9 Tuguinih 83,196 au deagldiundiuiu 3.7 duau.a.
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@ a.800u
5000
O 6.8Ma
4000 O T R e S T T @ a.Anuag
O a.25uA5
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M19197 3.11 Tydiusuiiuthldiienisinyasquinis U 2553

fisyfiuraniavnsiua wunlanls  ETpvindown 713 812 1085 1200 117.8 1020 930 930 90.0 868 720  62.0 1097.6
2ANAWYU Ay aNu A, AN, H.A. LLE. WA, dLil. n.A. .0, Ael.  O.A. W.EL  5.A. 9 UALLN
PRIRRL Kc —062—03» 0 0 0 0 0 0 0 o %03 o072

HNE199 2,040 - CWR, MCM 0.144 0.080 - - - - - - - - 0.071 0.146 0.440
U Kc —+34—023—>» 0 0 0 0 0 0 0 0 o5 15

ENgu 688 - CWR, MCM 0.089 0.021 - - - - - - - - 0.048 0.085 0.243
417 A2 10 6 105 duithaad Kc —t7—+A8—> 0.28 0 0 0 1.32 1.79 1.48 028> o0 1.32

412 N2 10 6 105 duithaav 62 18,903 CWR, MCM 0.013 0.012 0.003 - - - 3.713 5.035 4.029 0.735 - 0.008 13.547
eFanndasdiin 220uu CWR, MCM 6.65 0.01 6.66
A1 TWANIY Kc —_—— - - - - - - . %033 o6l

A TWANINU 860 1,053 CWR, MCM 0.11 0.04 - - - - - - 0.03 0.05 0.23
dnTnatdavdaiinz Kc T50 T35 037 - - - - - - - - 85
dnTnaLdaedaiinu CWR, MCM - - - - - - -
LeBER] Kc 116 086 o030 «O07T T16 086 0% - - - o

A 609 2,926 CWR, MCM 0.08 0.07 0.04 - 0.39 0.55 0.37 0.03 - - - 0.04 1.58
dezauulasfiarls-ineouu CWR, MCM 0.28 0.06 0.34
ﬁw%‘rﬁn‘lut,l,ﬂaoml.sm./iu CWR, MCM 0.00 0.00 0.00 - 0.68 1.41 1.41 1.36 0.70 - 0.00 5.58
d1n1swugiufiasdus Kc - - - - B:85—+50—+35—032> - - - -
d115RusAuiacdug - 7,642 CWR, MCM - - - - 1.22 1.87 154 036 - - - - 4.99
dnTnatdavdaiinu Kc - - - -« 0-88 +6 161 46> - - - -

R PRTTYRTIRE: (2B EYR ALY - 17,170 CWR, MCM - - - - 2.85 4.54 4.11 1.18 - - - - 12.68
Uinauazliiudusieg Kc 3 T55 T2% T.36 T.27 77T 778 310 764 785 7563 T.78>

Linacige 1,643 CWR, MCM 0.35 0.33 0.41 0.43 0.39 0.59 0.56 0.76 0.62 0.65 0.50 0.29 5.89
Litiugusneg 3,661 CWR, MCM 0.39 0.37 0.46 0.48 0.44 0.66 0.62 0.84 0.70 0.72 0.55 0.32 6.56
wadasldtihanunaeiih(Lidnny) 9,563 47,694 0.60 1.98 1.54 1.52 1.98 6.11 21.65 16.77 15.00 11.18 4.69 2.12 1.58 86.12
uainey 2,652 24,812 1.25 1.17 1.45 1.51 5.46 8.50 7.61 4.21 2.20 2.29 1.75 1.01 38.41
“lutasail. 6,911 22,882 0.74 0.37 0.08 0.47 0.65 13.15 9.16 10.79 8.98 2.40 0.37 0.56 47.71
Augasldihannunasir(naulidnisudl) 1.97 1.51 - 1.47 354  7.60 - 1.06 - - 1.87 1.58 20.60

wnen MCM Ao Usunand Inhedudaun—> <« Ujiiunsuaniia, CWR fie USinamusissnisldivesiivsaidou
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A19197 3.12 Tgdivsudiuthldiiionsinuasquinia U 2554

fieydhhlanAanasiua wuiilan 15 ETp vinYemn 71.3 81.2 108.5 1200 117.8  102.0 93.0 93.0 90.0 86.8 72.0 62.0 1097.6
ADANY nauay  ganu ann.i .0, AN, i1.a. STRTN W.A. i1.81. n.a. &.0. A.EL 6.0, W.EL 5.A. 52U AUALLY
Acinge Kc —062r— 03> o3 072

ANE199 3,961 - CWR, MCM 0.280 0.154 - - - - - - - - 0.137  0.283 0.854
B Ke T o3 06 1255

U 1,596 - CWR, MCM 0.208  0.048 - - - - - - - - 0.110  0.198 0.563
417 na 10 6 105 §uihaad Kc T.79 T43 023> 3 1,790 1480 0280 13

417 Aa 10 6 105 fuiheag 548 18,614 CWR, MCM 0.112 0105  0.027 - - - 3.656 4958 3.967 0.724 - 0.072 13.620
Uesantlaeiing 220uu CWR, MCM 6.55 0.19 6.74
dnTwaru Kc —TIz 035> - 033 061

ANTWANINU 4,037 - CWR, MCM 0.516 0.19 - - - - - - 0.15 0.24 1.10
dnTwaldaedniinml K TS T35 032 o385
dnTwadasdaitinml 1,055 CWR, MCM 0181  0.19 0.06 - - 0.09 0.51
fraae Kc T.T60 U.86 030" 0.71 1.16 0.86 03 AN

PREN 4,573 615 CWR, MCM 0.605 0.51 0.29 - 0.08 0.12 0.08 0.24 - - - 0.32 2.25
s aunlasfials-ne0un CWR, MCM 0.06 0.44 0.50
i rdulundadunl.sun./Su CWR, MCM 0.041 0.04 0.04 - 0.67 1.38 1.38 1.34 0.69 - 0.04 5.63
4" lswugRufiaodug Ke « 0.85 150 135 032

4 lswugRufiaodug 7,147 CWR, MCM - - - - 1.15 1.75 1.44 0.34 - - - - 467
dTwaLdeedn iy Kc < U8% 57 THT 06>

dnTwaldasdniiiru 15,212 CWR, MCM - - - - 2.52 4.02 3.64 1.04 - - - - 11.23
Winaa199 Kc *T39 155 1.4 136 127 771 778 310 7674 785 763 176

inac199 1,643 CWR, MCM 0.35 0.33 0.41 0.43 0.39 0.59 0.56 0.76 0.62 0.65 0.50 0.29 5.89
ifuaue19g 4,105 CWR, MCM 0.44 0.41 0.51 0.54 0.49 0.74 0.70 0.95 0.78 0.81 0.62 0.36 7.35
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