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Analysis of Trends in Rainfall, Runoff, and Suspended Sediment in The Eastern Region
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ABSTRACT

This study aims to analyze and evaluate trends in rainfall, streamflow, and suspended sediment in the
eastern region of Thailand. Hydrological characteristics and trend variations were examined across three-time
scales: annual, rainy season, and dry season. The analysis utilized data from 16 rainfall stations, 37 streamflow
stations, and 16 sediment monitoring stations. Three statistical methods were applied: Moving Average, Mann-
Kendall trend test, and Linear Regression. The Moving Average method indicated an overall increasing trend in
rainfall, while streamflow and suspended sediment exhibited decreasing trends. However, the Mann-Kendall and
Linear Regression analyses did not reveal any statistically significant trends in rainfall, streamflow, or sediment
load. The results of this study are significant for supporting effective water resource management and guiding

sustainable planning in the future.
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Figure 1 Steps for Trend analysis using the Mann-Kendall Method
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Station Location Data used for analysis (Year)
Sub-district District Province Rainfall Runoff Suspended sediment

Kgt.3 Kabin Kabin Buri Prachin Buri 2484 - 2566

Kgt.9 Khao Chakan | Khao Chakan Sa Kaeo 2512 - 2566 2544 - 2566
Kgt.10 Wang Mai mueang Sa Kaeo 2511 - 2566

Kgt.12 Baan Kaeng mueang Sa Kaeo 2513 - 2566 2509 — 2566 2526 — 2566
Kgt.13A Bo Thong Kabin Buri Prachin Buri 2542 - 2566 2542 — 2566
Kgt.14A Nadi Nadi Prachin Buri 2510 - 2566 2509 - 2566 2526 — 2566
Kgt.15A Baan Na Kabin Buri Prachin Buri 2515 - 2566
Kgt.156B | Kaeng Dinso Nadi Prachin Buri 2511 - 2566

Kgt.19 Rai Lak Phanat Chonburi 2508 - 2566

Thong Nikhom
Kgt.33 Samphantha Nadi Prachin Buri 2543 - 2566
Kgt.34 Samphantha Nadi Prachin Buri 2549 - 2566
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Table 1 Data collection stations used in the analysis (continued)

Station Location Data used for analysis (Year)
Sub-district District Province Rainfall Runoff Suspended sediment
Kgt.38 | Phra Phloeng | Khao Chakan Sa Kaeo 2551 - 2566
Kgt.40 Wang Mai Wangsombun Sa Kaeo 2550 - 2566
Kgt.42 Sala Lamduan mueang Sa Kaeo 2548 - 2566 2548 — 2566
Kgt.44 Nong Bon mueang Sa Kaeo 2557 - 2566
Kgt.47 Thung Maha Wang Nam Sa Kaeo 2556 - 2566
Charoen Yen
Ny.1B Salika mueang Nakhon 2533 - 2566 2516 - 2566
Nayok
Ny.3 Pa Kha Baan Na Nakhon 2520 - 2566 2541 — 2566
Nayok
Ny.4 Noen Hom mueang Prachin Buri 2529 - 2566 2520 — 2566 2547 — 2566
Ny.6 Cha-om Kaeng Khoi Saraburi 2552 — 2566 2552 — 2566
Z.10 Wang Takhian Khao Saming Trat 2516 - 2566 2513 - 2566 2552 — 2566
Z11 Krasae Bon Klaeng Rayong 2532 - 2566 2532 - 2566 2542 — 2566
Z13 Wang Saem Makham Chanthaburi 2512 - 2566 2521 — 2566
Z.14 Chaman Makham Chanthaburi 2529 - 2566 2537 — 2566
Z.18 Chamkho Klaeng Rayong 2527 - 2566 2526 - 2566 2539 — 2566
z.21 Pathavi Makham Chanthaburi 2527 - 2566 2527 - 2566 2537 — 2566
2.28 Khun Song Kaeng Hang Chanthaburi 2529 - 2566 2529 - 2566
Maeo
Z2.30 Sator Khao Saming Trat 2542 - 2566 2548 — 2566
Z.38 Thap Ma mueang Rayong 2536 - 2566
2.45 Nong Bon Bo Rai Trat 2542 - 2566 2548 — 2566
2.46 Nonthri Bo Rai Trat 2542 - 2566
ZATA Thakhum mueang Trat 2554 - 2565
2.52 Khun Song Kaeng Hang Chanthaburi 2544 - 2566
Maeo
Z2.53 Phluang Khao Chanthaburi 2544 - 2565
Khitchakut
2.55 Makham Makham Chanthaburi 2551 - 2565
2.56 Chaman Makham Chanthaburi 2550 - 2566
Z.59 Bo Ploi Bo Rai Trat 2551 - 2566
TL.3 Thap Thai Pong Nam Ron Chanthaburi 2529 - 2566
TL4 Pong Nam Pong Nam Ron Chanthaburi 2529 — 2566
Ron
TL.6 Thap Thai Pong Nam Ron Chanthaburi 2530 - 2566
TNK.1 Bang Phra Sriracha Chonburi 2497 - 2566
060191 Patong Soi Dao Chanthaburi 2551 - 2566
660131 Bo Ploi Bo Rai Trat 2549 - 2566
740332 Wang Wang Sombun Sa Kaeo 2551 - 2566
Sombun
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Table 2 Results of rainfall trend analysis

Mann-Kendall Linear Regression Moving average
Station | Annual | Rainy Dry Annual | Rainy Dry Annual Rainy Dry
season | season season season season | season
Kgt10 | NS NS NS NS NS NS il v i
Kgt.12 NS NS NS NS NS NS T T T
Kgt.14 NS NS NS NS NS NS ¢ ¢ ¢
Kgt.15A NS NS NS NS NS NS T T T
Kgt.19 NS NS T NS NS T T T T
(c) (b)
Ny.1B NS NS NS NS NS NS ¢ ¢ ¢
Ny.4 ¢ ¢ NS L ¢ NS ¢ L ¢
(a) (b) (a) (b)
Z.10 NS NS NS NS NS NS T T T
Z.11 T T T NS NS NS T T T
(c) (c) (c)
Z.18 NS NS T NS NS T T T T
(a) (a)
Z.21 NS NS NS NS NS NS ¢ ¢ T
Z.28 NS NS NS NS NS NS ¢ ¢ T
TNK.1 NS NS NS NS NS NS T T T
060191 ¢ ¢ ¢ ¢ NS ¢ ¢ ¢ ¢
(c) (b) (a) (b) (b)
660131 NS NS NS NS NS NS T ¢ T
740332 | NS NS NS NS NS NS L ¢ L
Table 3 Results of runoff volume trends analysis
Mann-Kendall Linear Regression Moving average
Station | Apnual | Rainy Dry Annual Rainy Dry Annual Rainy Dry
season | season season season season | season
Kgt.3 ¢ ¢ NS ¢ ¢ NS ¢ ¢ ¢
(a) (a) (@) (@)
Kgt.9 NS NS NS NS NS NS T T i
Kgt.12A ¢ NS ¢ ¢ NS ¢ ¢ ¢
(b) (b) (b) (a)
Kgt.13A NS NS NS NS NS NS ¢ ¢ ¢
Kgt.14 NS NS NS NS NS NS ¢ ¢ T
Kgt.158 | NS v NS NS v T i } T
(c) (c) (a)
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Table 3 Results of runoff volume trends analysis (continued)

Station

Mann-Kendall

Linear Regression

Moving average

Annual | Rainy Dry Annual Rainy Dry Annual Rainy Dry
season season season season season season
Kgt.33 NS NS NS NS NS NS ¢ ¢ T
Kgt.34 NS NS NS NS NS NS ¢ ¢ T
Kgt.38 NS NS NS NS NS NS ¢ T ¢
Kgt.40 é) (i) NS (i) (i) NS L ¢ T
Kgt.42 NS NS NS NS NS NS T ¢ ¢
o (I) <I) o | " " v ! !
Kgt.47 NS NS é) NS NS NS ¢ T ¢
Ny.-18 NS (@) (a) NS (i) (I‘) ¢ ¢ T
Ny-3 (i) (@) NS (ﬁ) é) e ¢ ¢ T
Ny.4 (i) h NS é) > NS ¢ ¢ T
Ny.6 NS NS NS NS NS NS ¢ ¢ ¢
TL.3 ¢ NS NS ¢ ¢ NS ¢ ¢ ¢
(c) (c) (c)
TL.4 NS NS NS NS NS NS ¢ ¢ T
TL.6 NS NS NS NS NS NS T T T
Z.10 NS NS NS NS NS NS ¢ ¢ T
Z.11 NS NS & NS é) NS ¢ ¢ T
Z.13 NS NS NS NS NS NS ¢ L T
Z.14 é) (&) NS NS é) NS ¢ ¢ T
Z18 (b¢) (ﬁ) NS (a¢) (ﬁ) NS ¢ i T
z.21 NS NS (I) NS NS o ¢ ¢ T
2.28 NS NS NS NS NS @) ¢ ¢ T
=39 é) é) (i) (&) NS (b) L ¢ ¢
2.38 NS NS NS NS NS NS T T T
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Table 3 Results of runoff volume trends analysis (continued)

Mann-Kendall Linear Regression Moving average
Station | Annual Rainy Dry Annual Rainy Dry Annual Rainy Dry
season | season season season season season
2.45 NS NS NS NS NS NS ¢ ¢ ¢
240 (é) (b) NS (i) é) NS L ¢ T
Z.47A NS NS NS NS NS NS ¢ ¢ T
252 NS NS NS NS NS NS T ¢ T
2.53 NS é) NS NS NS NS ¢ ¢ T
255 (i) é) (i) é) é) " ' ’ v
756 é) (&) NS NS NS NS ¢ ¢ ¢
R
298 (a) (a) (a) (b) (b) (i) ' \ v

Table 4 Results of suspended sediment volume trend analysis

Mann-Kendall

Linear Regression

Moving average

Station | Apnual | Rainy Dry Annual Rainy Dry Annual | Rainy Dry
season | season season | season season | season
Kgt.12A NS NS NS NS NS NS ¢ i ¢
Kgt.9 v NS NS NS NS i i
(b) (c)
Kgt.13A L NS ¢ ¢ ¢ ¢ ¢ ¢
(@ @ (b) (b) (c)
Kgt.14A NS NS NS NS NS NS ¢ ¢ T
w2 | v | v |y v v ! Voo
(a) (a) (b) (a) (a) (c)
Ny.3 NS NS NS NS NS NS T T T
Ny.4 NS NS NS NS NS NS T T T
Ny.6 NS NS NS NS NS NS ¢ ¢ ¢
Z.10 NS T % NS NS NS T T ¢
(c) c)
Z13 NS NS NS NS NS NS T T T
714 NS NS NS NS NS NS v il i
Z18 NS NS NS NS NS NS ¢ ¢ ¢
Z.21 NS NS NS NS NS NS ¢ ¢ L
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Table 4 Results of suspended sediment volume trend analysis (continued)

Mann-Kendall Linear Regression Moving average
Station | Apnual | Rainy Dry Annual Rainy Dry Annual | Rainy Dry
season | season season season season | season
111 L
Z.30 NS T T T
(a) (a) (a) (a)
245 NS NS NS NS NS NS L L L
Z.11 NS NS NS * ! ! il | i
(c (c) (c)
Note:

(a) a statistically significant trend at the 99% confidence level (p<0.01).

(b) a statistically significant trend at the 95% confidence level (p<0.05).

(c) a statistically significant trend at the 90% confidence level (p<0.10).

NS No trend

T Increasing trend

¢ Decreasing trend
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Figure 2 Trends in rainfall, streamflow, and suspended sediment using the moving average method
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Map of Annual Rainfall trond in the Eastorn region

by Mann-Kendall method

Map of Rainfall trend during the rainy season in the Eastern region
by Mann-Kendall method

Map of Rainfall trend during the dry season in the Eastern region
by Mann-Kendall method
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Figure 3 Trends in rainfall, streamflow, and suspended sediment using the Mann-Kendall method
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Figure 4 Trends in rainfall, streamflow, and suspended sediment using the linear regression and

the Mann-Kendall methods.
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