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ABSTRACT

This research investigated the land use, streamflow, and the effect of land use changes on
streamflow of Mae Nam Khuan and Nam Pi Sub-Watershed in Nan and Phayao provinces. Land use
data from 6 years, namely 2001, 2007, 2009, 2012, 2015 and 2018 and meteorological and
hydrological data during 2000-2019 were used. The data were analyzed for land use change,
rainfall, streamflow, specific water yield, and the relationships between land use and streamflow.

The results indicated that during 2001-2018, the forest area at Mae Nam Khuan and Nam Pi
Sub-Watershed decreased by 11.38 and 4.9 percent of total area, respectively. The most land use
change was from forested area to agricultural area, while the urban and water source areas were
little change. Averages annual streamflow of Mae Nam Khuan and Nam Pi Sub-Watersheds were
398.08 and 167.95 MCM, which were a specific water yield of 457,170.34 and 255,815.25
m3/year/km2, respectively. Additionally, the runoff coefficients at the sub-watersheds were 0.41
and 0.25, respectively.

Considering the relationships between land use and streamflow quantity in the studied
area, the land use changed from forest to agricultural area did not influence the streamflow
significantly as the forested area in the sub-watershed during the study period remained more than

70 percent of the total area.
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Figure 1 The boundary of Mae Nam Khuan and Nam Pi Sub-Watersheds located in Nan and Phayao

provinces.
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Table 1 Land use types and land use change in Mae Nam Khuan sub-watershed during 2001-2018.

Year F (%) +/- A (%) +/- U (%) +/- W (%) +/- M (%) +/-
2001 83.39 - 15.84 - 0.58 - 0.15 - 0.04 -

2007 81.55 -1.84 16.27 0.43 0.71 0.13 0.14 -0.01 1.32 1.28
2009 80.73 -0.82 17.10 0.83 0.71 0.00 0.14 0.00 1.32 0.00
2012 74.07 -6.66 23.93 6.83 0.74 0.03 0.16 0.02 1.11 -0.21
2015 73.27 -0.80 25.22 1.29 0.77 0.03 0.26 0.10 0.48 -0.63
2018 72.01 -1.26 26.38 1.16 0.77 0.00 0.26 0.00 0.58 0.10
Total - -11.38 - 10.54 - 0.19 - 0.11 - 0.54

Remark: Land use type F = Forest, A = Agricultural, U = Urban and Built-up, W = Water, and M = Miscellaneous

Table 2 Land use types and land use change in Nam Pi sub-watershed during 2001-2018.

Year F (%) +/- A (%) +/- U (%) +- W(@%) +/- M%) +/-
2001 77.39 - 20.81 - 1.03 - 0.36 - 0.41 -

2007 76.36 -1.03 21.08 0.27 1.35 0.32 0.34 -0.02 0.87 0.46
2009 75.10 -1.26 22.43 1.35 1.35 0.00 0.35 0.01 0.78 -0.09
2012 72.45 -2.65 25.21 2.78 1.36 0.01 0.37 0.02 0.61 -0.17
2015 72.72 0.27 24.97 -0.24 1.39 0.03 0.38 0.01 0.53 -0.08
2018 72.49 -0.23 25.02 0.05 1.34 -0.05 0.49 0.11 0.65 0.12
Total - -4.90 - 4.21 - 0.31 - 0.13 - 0.24

Remark: Land use type F = Forest, A = Agricultural, U = Urban and Built-up, W = Water, and M = Miscellaneous
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Figure 2 Land use types and land use change in Mae Nam Khuan and Nam Pi sub-watersheds

during 2001-2018.
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Table 3 Average annual rainfall and streamflow in the Mae Nam Khuan and Nam Pi sub-watersheds.

Mae Nam Khuan Sub-Watershed

Nam Pi Sub-Watershed

Month Rainfall Streamflow Rainfall Streamflow
(mm.) (MCM.) (mm.) (MCM.)

April 88.10 4.71 90.53 2.81
May 163.64 11.31 179.98 12.25
June 119.00 16.14 129.47 11.14
July 187.21 43.93 176.42 17.51
Ausgust 230.46 102.64 217.71 45.74
September 174.40 109.63 210.92 45.81
October 93.44 54.16 67.76 18.16
Wet period 1,056.24 342.50 1,072.79 153.42
November 24.06 22.27 25.26 5.46
December 10.15 12.18 9.75 3.03
January 16.04 8.82 13.57 2.82
February 2.23 6.23 6.50 1.71
March 27.19 6.08 30.56 1.51
Dry period 79.68 55.58 85.64 14.53

Total 1,13591 398.08 1,158.43 167.95
USunauinvin guanlwdiouiueneu Wiy 109.63 dugnuied
Burtvinvesruisutianeutiiaoy was wins dmsuguinaii fUsinadwinadene
gjmﬁqmmﬁqﬁ ‘ U wiifu 167.95 drugnuieiuns Tneifuuiunm

fjmﬁﬂmmuahfwmu fusnaiiede
5180 Wiy 398.08 d1ugnuiaiuns lnawdu
Unnathsinlugasimann Wiy 30250 du
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gnuAfans SsUdunutvinadeaaludiou
w1 WU 4.71 Erugnuiadians uagiade
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Table 4 Streamflow at the Mae Nam Khuan and Nam Pi sub-watersheds during 2000-2019.

Mae Nam Khuan sub-watershed

Nam Pi sub-watershed

Year Wet period Dry period  Streamflow Wet period Dry period Streamflow
(MCM.) (MCM.) (MCM.) (MCM.) (MCM.) (MCM.)
2000 298.86 48.20 347.06 107.99 12.41 120.40
2001 401.55 69.78 471.33 207.96 13.57 221.53
2002 282.28 59.52 341.80 131.49 17.97 149.45
2003 296.76 63.78 360.54 117.69 5.81 123.50
2004 275.10 72.72 347.82 123.15 33.48 156.63
2005 288.64 71.82 360.46 118.15 14.07 132.22
2006 471.76 43.97 515.74 161.76 6.01 167.77
2007 275.83 46.82 322.65 161.83 6.49 168.32
2008 544.96 39.17 584.13 168.98 22.62 191.60
2009 121.62 37.62 159.24 39.34 13.54 52.88
2010 364.32 62.75 427.07 159.44 19.22 178.66
2011 734.23 64.23 798.46 446.69 23.42 470.10
2012 316.27 69.60 385.87 161.77 27.99 189.76
2013 200.94 37.56 238.49 78.21 12.68 90.90
2014 381.15 55.76 436.91 159.32 5.56 164.88
2015 146.34 31.92 178.26 52.52 2.50 55.02
2016 378.85 69.98 448.82 133.29 28.70 161.98
2017 364.53 66.78 431.32 224.51 11.84 236.35
2018 515.32 69.14 584.46 178.11 10.76 188.87
2019 190.61 30.49 221.10 136.27 2.02 138.29
Average 342.50 55.58 398.08 153.42 14.53 167.95
Percentage 86.04 13.96 100.00 91.35 8.65 100.00

nslivsunanividevunanuiguun
quitavInluIAIL JUSHIUINN
398.08 augnuiAiuns Anduuiuna

WiNAU
dvinsentaeituil (specific water yield) 1i1Au
457,170.34 gnuIAnwns/U/m15eAlains wie
ﬁmﬂummqwmﬁﬂﬁvﬁﬁu 466.68 NadLUAT

wazdlAduuseAnsunvinindu 0.41 dwmsuguin
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Table 5 Specific water yield in Mae Nam Khuan and Nam Pi sub-watersheds.

Rainfall-RUNOFF Mae Nam Khuan Nam Pi
sub-watershed sub-watershed

Wet period (MCM.) 342.50 153.42

Dry period (MCM.) 55.58 14.53

Streamflow (MCM.) 398.08 167.95

Specific water yield (m®/y/km?) 457,170.34 255,815.25

Streamflow (mm.) 466.68 284.67

Rainfall (mm.) 1,135.91 1,158.43

Runoff coefficient (-) 0.41 0.25
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Figure 3 Rainfall and streamflow in the Mae Nam Khuan sub-watershed.
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Figure 4 Rainfall and streamflow in the Nam Pi sub-watershed.
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Table 6 The relationships between streamflow (Q) and remaining forest area (F) during 2001-2018.

Sub-watershed

Equation

Mae Nam Khuan
Nam Pi

Q =572.242 - 2.040F
Q =486.761 - 4.221F

-0.077
-0.086

Remark: Q = Streamflow, F = Remain forest area
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