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Alternative Utilization of Private Floodplain Lands in the Chi River Oxbow Lakes

through Lowland Floodplain Forest Restoration

anstey Tefugenes’’ i #SyResnal Bunsen gnsanty? uaz gauang udlassas’

q q

Chatchai Jothityangkoon!” Chow Hirunteeyakul! Intareeya Sutthivanich? and Udomvit Maneewan?
tanuiyimnssulesn dindyimnssueans unTivendewmalulagasuns uassvdun 30000 Yssinelne
ZHNANDNYULINYIF NFUNNUYIUAT 10900 Uszinelng
Squdiniesioinemaniuazivalulad smninedomaluladasuns uasswdn 30000 Uszinalne
ISchool of Civil Engineering, Institute of Engineering, Suranaree University of Technology,
Nakhon Ratchasima 30000, Thailand
2The National Parks Association of Thailand, Bangkok 10900, Thailand
*Center for Scientific and Technological Equipment, Suranaree University of Technology,
Nakhon Ratchasima 30000, Thailand
*E-mail: cjothit@sut.ac.th

Received: Oct 18, 2025
Revised: Feb 04, 2026
Accepted: Feb 11, 2026

unAngs

nsmuAsEgialaenisiuasuwlasanimnistinauiysdmmaluguudiinyawasd i duiuiinensnssu vinli

U

' R
= S o o

Tnatldanfugniatewaznandaninsinensiidn Mmednevuzemvesiuinilunsnudviuifiviudadunannu

3-4 \fiou szdumWANT 1-4 wns Vilirandanienisinumsidone fauenvumaiifagnudesieis Tasanziaudil
lonansAvsuesenvusaunaasaiyauasd vusferfusnnnsiruresiuiignieiladldussloniisnafmiiuas
genhiidufionininunsinn dduieudtgmdandn nsAnwdiadulesinisihienfietiauennudululdlunsly
Uselowifinu Tu 3 maden Ao (1) Udesliituiifinisilusmusssumalunat 15 T (2) Ugnauduasugia tneld38ms

Ugniasudhystmudaduaunaniuydualilil (3) Wanaszsiuiiluiui Winanmadend 2 uazdgnasudiluiiui

a

Mnde NMsUssiliuanuduAINIsasy e asuimiadeny 2 danumnzauuniign 1vesaulasuusylovigee

Naa o o

fadl (1) Srem@nfulusiangn (2) MidunEnfunusendald lWamuugnaiudiwagguasnuwitly 3 Jusn (3) Sunaan
a P2y a 5% o da < % g 3 1 v vo 4 < ' o
sysuvdlndiuudasinu lidesaauuazidenfuiiieaisasviivin (4) Ymunlasunisiuy asuunasemis Jag
o v o Y a v v a 5% ' ' 1Y @ v a & 1y Al @ v
niu warseldliiuauresdugguanazgusy lnaid1vesnfulidesdtsarquasnundudidu dwadn 4 1Guduly
(5) siulilulysdwnuiidaegaduasueulaeenled lWuustlewiiudwnden awnsaUssdududunamsveuasinle

Tusunes

v
o &

Arddgy: daddn Uiline mEiAukazdaanaine augavesdn msitundy msliusslosuiniu

50



a

NIATIMeImansuazmalulad uinInenduguasvsnl UN 28 atud 2 weunguniau-daimnau 2569

Abstract

Economic development driven by the conversion of floodplain forests in the Mun and Chi River basins into
agricultural land has resulted in the extensive degradation of native forest ecosystems and persistently low
agricultural productivity. The unique geomorphological characteristics of these areas, seasonal inundation lasting
3 to 4 months with water depths ranging from 1 to 4 meters, have caused unsustainable agriculture productivity.
Consequently, many private lands, particularly those around oxbow lakes of the Chi River have been abandoned.
Furthermore, the progressive land and building tax rates applied to abandoned lands are substantially higher than
those used for agriculture. To address this issue, this pilot study proposed the feasibility of three alternative
land-use options: (1) allowing natural forest regeneration in a 15-year period, (2) establishing economic forest
plantations through enrichment planting of native species based on ecological restoration principles, and
(3) developing water storage ponds in addition to option (2), with forest plantations on the remaining land. The
evaluation of alternative land-use options indicated that option (2) offered the greatest benefits for landowners.
The multiple benefits included: (1) lower land taxes, (2) reinvestment of tax savings into forest restoration and
initial maintenance costs for three years, (3) accession to existing nearby water resources, eliminating the need for
a farm pond, (4) sustainable income for local communities through the restored forest, providing natural
resources for flood material and energy, with no additional costs to the landowner after the third year, and
(5) enhancement of carbon sequestration by trees in the lowland floodplain forests, benefiting the environment

and enabling future carbon credits.

Keywords: Freshwater swamp forest, Eco-forest, Land and building tax, Water balance, Reforestation, Land utilization
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Figure 1 (a) Map of Study area, original lowland floodplain forest and Chi-Mun River confluence

(b) Location of study area in yellow rectangular, enlarged from Figure 1(a)
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Figure 2 Location map of stream gauges and rain gauges
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Figure 3 Topographic map of target area (orange) catchment area (red) and farm pond (blue)
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Table 1 Estimation of irrigated water requirement for forest plantation (used Etp Ubon Ratchathani)

List of data Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Etp (mm/d) 4.02 5.18 5.35 559 5.01 4.66 4.52 4.15 4.30 4.32 4.40 3.87 -
Kc 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 -
ETc (mm/d) 3.02 3.89 4.01 4.19 3.76 3.50 3.39 3.11 3.23 3.24 3.30 2.90 -
ETc (mm/M) 9347 1088 1244 1258 1165 1049 105.1 96.5 96.8 1004  99.0 8998 1,216
Mean rainfall (mm/M) 2.20 10.70 35,60 79.30 166.7 1782 2264 249.2 2477 1315 328 0.70 1,361
Irrigated water (mm/M) ~ 91.27  98.08 88.79  46.48 0 0 0 0 0 0 66.20 89.28  480.1
Irrigated water (m*/Rai) ~ 146.0  156.9  142.1 74.4 0 0 0 0 0 0 1059 1428 768.1
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Wwnd 1 Sy 1,365 v Wu 6,826 vmludi 15
saudundaran 61,430 v aETRuLAazUnsdlly
fuduniseylsifudiaudinaldinavan wandly Table 2
winsdl Adulivihusglovivgnanuiimanasugia Tn1
Wigd 46 um/U (0.01 x 455,040/100)

Table 2 Annual land tax assessment

Year Tax on vacant land
Percentage Baht/’y = Accumulate

1 0.3 1,365 1,365
2 0.3 1,365 2,730
3 0.3 1,365 4,095
4 0.6 2,730 6,826
5 0.6 2,730 9,556
6 0.6 2,730 12,286
7 0.9 4,095 16,381
8 0.9 4,095 20,477
9 0.9 4,095 24,572
10 1.2 5,460 30,033
11 1.2 5460 35,493
12 1.2 5,460 40,954
13 1.5 6,826 ar779
14 1.5 6,826 54,605
15 1.5 6,826 61,430
Total 61,430

Remark: Land appraisal price 455,040 Baht
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Table 3 The list of plants in the lowland floodplain forest includes trees, climbing shrubs and ivy

Type

List of plants

Large trees
(upper canopy is

7-20 meters high)

ANNEY/AN, IM/N0IN1Y, wn/azinun’, Weed/meunun’, vis/nsevuun’,
nsglaud/Anun, wiwn', Ala/dsedln, iudes, uayguuas, wi/asse’,

avale/\Beaninunate!, Aseudn’, Auney/adent, wasazws, LWesnseuad,

UNWY, Unede’, NUY/AUznonidl, Neamanul’, neaw/SI9EH

Medium trees
(upper canopy is

1-7 meters high)

YIURU/UEULUN’, Buaties”, WUt nuInnem/as i

It Weswv/mewunun™, nsglauin/Anun™, fheun’, vivuiud’, Jes, tosu,

o %

Climbing shrubs

Venties”, mld/Aunadady

Tngwe”, oA’ Ui’ Ww3ensEI, WMIL*, NSEdULASe’, WsameRy’, Ala1ve’,

vy wenUan/inntadSes, A, 1w, 1esengued/aaunautn, Mnunseia’,

a x

Auguiiey’, i3aUaen, nunTau, wieyn, wielnas', Bukas/saaaus, wseldln,

Uy, Wwiemeay”, el

Remark:

"Plants with a high level of fidelity to the lowland floodplain forest, like to grow or are found only in the forest.

Yt is included in the list of trees that can be used to generate carbon credits in 2024,

madenyt 2 AlgInen1samulsznaume A
nalguduruialug nanliguduruinnans way nan
Ty 591 23,820 v Ausadudidaudia wsaudu

avanvan suwuInazUuannaildl 3,750 UM wagAn

%
1595w Yay 1,140 vw/ls 593 3 U 1wl 21,546 uwm

1

o

Andmdad 4 1Wuduly azfnandnaindniiugn 4
nuaINIEgLaaIusaliUsslevilanaununisdtedn
U13a¥nw sanduAauuaziiedne 49,116 v
w38 7,796 U/l Teaziuauandlu Table 4
madenil 3 drsanmadent 2 fianfiudiugn
wide 5 15 Fuhlialddenmsamuanamiudadiuiui
flanas andudiamuuazingednw 39,010 v ude

7,802 vw/ls svazBunnandly Table 5

3.9. n1sUsTINIANSUBLLATAR
A 5 v v v )

mudeny 2 winauldiduduauialug d1uau
132 fiu flvwnaduseuinade 50 WwuRins guade 15
wes Uszfludugarinisuewasin 20,930 vm duld
A v o Y a v a
FuAuaLIANE1s 918U 113 du Tuuraduseulaade
70 wufiwns guede 7 wes Ussiuduyadiaivey

LATAR 18,042 U i'amﬂugaﬁhﬂﬁuaumﬁm 38,973

60

um feildldAnaldievesussdy

mudend 3 Swuduliituduruialngjanas
mudadiuvesiuiivgniianas $1uau 102 fu lduua
Fumiloutumadeni 2 Useiiudugaaueunsin
16,649 v suldduduruinngais 91 90 Ay YuIA
Fumiloutumadent 2 Ussiiudugaaniueunsin
14,370 v sauduyania1sueuAsin 31,019 vm
Twaziduauandly Table 6

drumadond 1 n1sUadesliituiidnnsitustania
535uv1A SelaifinansAnufidauinnisueeiuiuas
wulavestimy ananmduiidulsdessnie luszes
10-15 ¥ WJuegels Fdliaunsausuidiugariaisuau

WASARLS

3.10. ARMANATlUNTASY
< &

s1A1UsE UYL UasnAul Useunas 455,040

o

U (180 vI/m15197) Wingndmluuszinnil 4 idu
sn519nalan agde 189U 0.3 % U wavaziinaudn
0.3 % lunn 9 3 U wimngndmluussiani 3 Tduiie
= Aaa v Aada
A15NEAT FLLE8NERAY 0.01% (51veeRTRAurany

wUad yamannnd1 50 auum)



a

NIATIMeImansuazmalulad uinInenduguasvsnl UN 28 atud 2 weunguniau-daimnau 2569

Table 4 Estimating the cost of forest plantation, option 2

No. List Unit Number Material cost (Baht) Wages (Baht) Total

Unit cost Total Unit cost Total (Baht)
1 Large tree sprout Tree 132 70 9,240 10 1,320 10,560
2 Medium tree sprout Tree 113 60 6,780 10 1,130 7,910
3 Shrubs sprout Tree 260 30 7,800 5 1,300 9,100
4 Maintenance for 3 years  Rai 6.3 0 0 3,240 21,546 21,546
Total 23,820 25,296 49,116

Table 5 Estimating the cost of forest plantation, option 3

No. List Unit  Number  Material cost (Baht) Wages (Baht) Total

Unit cost Total Unit cost Total (Baht)
1 Large tree sprout Tree 105 70 7,350 10 1,050 8,400
2 Medium tree sprout Tree 90 60 5,400 10 900 6,300
3 Shrubs sprout Tree 206 30 6,180 5 1,030 7,210
4 Maintenance for 3 years  Rai 5 0 0 3,240 17,100 17,100
Total 18,930 20,080 39,010

Table 6 Carbon credit assessment, options 2 and 3

Parameters Large sized tree Medium sized tree
Tree circumference (cm) 50 70
Height of the measurer H, (m) 1.6 1.6
Distance from trees (m) 15 12
Angle of treetop (Degree) a5 30
Height H, (m) 15.0 6.9
Wood volume (m?/tree) 0.3303 0.3326
Carbon content (Kcarbon/tree) 99.10 99.79
Basic carbon credit (Baht/tree) 39.64 39.92
Total carbon credits (Baht/tree) 158.56 159.66
Number of trees - Option 2 132 113
Total Carbon Credits - Option 2 (Baht) 20,930 18,042
Total 38,973

Number of trees - Option 3 105 90
Total Carbon Credits - Option 3 (Baht) 16,649 14,370
Total 31,019
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Table 7 Assessment of the balance of income and expenses of the forest plantation, option 2, WACC = 10.0%

Year Expense (Baht) Income (Baht) Balance Accumulation
Sprout  Maintenance Save on Plants in (Baht) (Baht)
taxes the forest
1 27,570 7,182 1,320 0 -33,432 -33,432
2 0 7,182 1,320 0 -5,862 -39,295
3 0 7,182 1,320 0 -5,862 -45,157
4 0 0 2,685 2,000 4,685 -40,472
5 0 0 2,685 2,000 4,685 -35,788
6 0 0 2,685 3,000 5,685 -30,103
7 0 0 4,050 4,000 8,050 -22,053
8 0 0 4,050 6,000 10,050 -12,003
9 0 0 4,050 6,000 10,050 -1,953
10 0 0 5,415 6,000 11,415 9,462
11 0 0 5,415 6,000 11,415 20,877
12 0 0 5,415 6,000 11,415 32,292
13 0 0 6,780 6,000 12,780 45,072
14 0 0 6,780 6,000 12,780 57,852
15 0 0 6,780 6,000 12,780 70,632
Total 27,570 27,546 60,748 59,000
Remark:

Balance = Income-Expense, for example year 1 = (1,320+0) - (27,570+7,182) = -33,432

NPV = 5,414 Baht, IRR = 11.6 %, WACC = Weighted average cost of capital
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Table 8 Assessment of the balance of income and expenses of the forest plantation, option 3

Year Expense (Baht) Income (Baht) Balance  Accumulation
Digging Sprout  Maintenance  Save on Plants in (Baht) (Baht)
pond taxes the forest
1 144,560 21,910 5,700 1,320 0 -170,850 -170,850
2 0 5,700 1,320 0 -4,380 -175,231
3 0 5,700 1,320 0 -4,380 -179,611
4 0 0 2,685 2,000 4,685 -174,926
5 0 0 2,685 2,000 4,685 -170,242
6 0 0 2,685 3,000 5,685 -164,557
7 0 0 4,050 4,000 8,050 -156,507
8 0 0 4,050 6,000 10,050 -146,457
9 0 0 4,050 6,000 10,050 -136,407
10 0 0 5,415 6,000 11,415 -124,992
11 0 0 5,415 6,000 11,415 -113,577
12 0 0 5,415 6,000 11,415 -102,162
13 0 0 6,780 6,000 12,780 -89,382
14 0 0 6,780 6,000 12,780 -76,602
15 0 0 6,780 6,000 12,780 -63,822
Total 144,560 21,910 17,100 60,748 59,000
Remark:

Balance = Income-Expense, for example year 1 = (1,320+0) - (144,560+21,910+5,700) = -170,850

NPV = -129,432 Baht, IRR = -4.4 %
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