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SCOPE

The aim of Paddy and Water Environment is to advance the science and technology of water and environment related
disciplines in paddy-farming. The scope includes the paddy-farming related scienti�c and technological aspects in
agricultural engineering such as irrigation and drainage, soil and water conservation, land and water resources
management, irrigation facilities and disaster management, paddy multi-functionality, agricultural policy, regional planning,
bioenvironmental systems, and ecological conservation and restoration in paddy farming regions.
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SJR

The SJR is a size-independent prestige indicator that

ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of

journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article

in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All

types of documents are considered, including citable
and non citable documents.

Year Documents
2005 32
2006 20
2007 34
2008 46

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of

times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2005 0.000
Cites / Doc. (4 years) 2006 0.031
Cites / Doc. (4 years) 2007 0.288
Cites / Doc. (4 years) 2008 0.558
Cites / Doc. (4 years) 2009 0.659
Cites / Doc. (4 years) 2010 0.735
Cites / Doc. (4 years) 2011 0.902
Cites / Doc. (4 years) 2012 1.142

Total Cites Self-Cites

Evolution of the total number of citations and journal's

self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document

and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External

citations are calculated by subtracting the number of

2006 2008 2010 2012 2014 2016 2018 2020

0

0.4

0.8

2005 2008 2011 2014 2017 2020

0

40

80

120

2005 2007 2009 2011 2013 2015 2017 2019 2021

0

200

400

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CttY0UywrZPu4FMSlrtoP7rWFiAaspMDhbtedqNeLEZDZsIOTMBABIJDZx3tg6YKAgOgNoAHbmM_JKMgBCakCkAknumnQtD6oAwHIA8sEqgSAAk_QErQTIwGhI4rKzujDH0kcpx-M5wlu4_3q3Rv9IiNT2svwLlRSqQyi9G-KwxFMjqZ_DC297FGpYVILc73CIzAsP63aUd_e7RiBposhconlhDhTc2lNeAz56VYPF0wLhnM7PgM2PacYhL8PC8MYAyl66hCWcQudClYdpFyeF-pPX-idAvTvwrooqDnr9vbfvhLxQfr0DZLT_olFiE0j2j_-F1kYalH5e5lJLUQb1jSt0QmipOPxIxFI8WQ4vvjjcgnRL1pPqaS1OATFHB0vJiOwCYBXIoVw5xaw69zrNG5PY8aMJyu2iothn5zGPw7TtAgzn8YB8yO0eao_i8EmUfjABLjXgfCmBKAGLoAH29CfqQOoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcA0ggUCIBhEAEYHjICigI6B4PQgICAgASxCXUvANOzQebhgAoBmAsByAsBgAwBuAwBuBPkA9gTDNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSOwDUE5ymx8_cZN3rmez_NJy8vYHgun4E24T_rpxH_anna5fchEESuYwyrJ-XUWJoGXOZioNhJaYydna6GAE&sig=AOD64_3hqDyFc87QtIWCCEtBUrsv_Ncq1g&client=ca-pub-7636113250813806&rf=1&nb=9&adurl=https://authorservices.springernature.com/language-editing/%3Fcampaignid%3D19589538439%26adgroupid%3D%26creative%3D%26matchtype%3D%26network%3Dx%26device%3Dc%26keyword%3D%26gclid%3DEAIaIQobChMIu67qqLyO_gIVxJJLBR3uWgFhEAEYASAAEgIp6_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CttY0UywrZPu4FMSlrtoP7rWFiAaspMDhbtedqNeLEZDZsIOTMBABIJDZx3tg6YKAgOgNoAHbmM_JKMgBCakCkAknumnQtD6oAwHIA8sEqgSAAk_QErQTIwGhI4rKzujDH0kcpx-M5wlu4_3q3Rv9IiNT2svwLlRSqQyi9G-KwxFMjqZ_DC297FGpYVILc73CIzAsP63aUd_e7RiBposhconlhDhTc2lNeAz56VYPF0wLhnM7PgM2PacYhL8PC8MYAyl66hCWcQudClYdpFyeF-pPX-idAvTvwrooqDnr9vbfvhLxQfr0DZLT_olFiE0j2j_-F1kYalH5e5lJLUQb1jSt0QmipOPxIxFI8WQ4vvjjcgnRL1pPqaS1OATFHB0vJiOwCYBXIoVw5xaw69zrNG5PY8aMJyu2iothn5zGPw7TtAgzn8YB8yO0eao_i8EmUfjABLjXgfCmBKAGLoAH29CfqQOoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcA0ggUCIBhEAEYHjICigI6B4PQgICAgASxCXUvANOzQebhgAoBmAsByAsBgAwBuAwBuBPkA9gTDNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSOwDUE5ymx8_cZN3rmez_NJy8vYHgun4E24T_rpxH_anna5fchEESuYwyrJ-XUWJoGXOZioNhJaYydna6GAE&sig=AOD64_3hqDyFc87QtIWCCEtBUrsv_Ncq1g&client=ca-pub-7636113250813806&rf=1&nb=19&adurl=https://authorservices.springernature.com/language-editing/%3Fcampaignid%3D19589538439%26adgroupid%3D%26creative%3D%26matchtype%3D%26network%3Dx%26device%3Dc%26keyword%3D%26gclid%3DEAIaIQobChMIu67qqLyO_gIVxJJLBR3uWgFhEAEYASAAEgIp6_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CttY0UywrZPu4FMSlrtoP7rWFiAaspMDhbtedqNeLEZDZsIOTMBABIJDZx3tg6YKAgOgNoAHbmM_JKMgBCakCkAknumnQtD6oAwHIA8sEqgSAAk_QErQTIwGhI4rKzujDH0kcpx-M5wlu4_3q3Rv9IiNT2svwLlRSqQyi9G-KwxFMjqZ_DC297FGpYVILc73CIzAsP63aUd_e7RiBposhconlhDhTc2lNeAz56VYPF0wLhnM7PgM2PacYhL8PC8MYAyl66hCWcQudClYdpFyeF-pPX-idAvTvwrooqDnr9vbfvhLxQfr0DZLT_olFiE0j2j_-F1kYalH5e5lJLUQb1jSt0QmipOPxIxFI8WQ4vvjjcgnRL1pPqaS1OATFHB0vJiOwCYBXIoVw5xaw69zrNG5PY8aMJyu2iothn5zGPw7TtAgzn8YB8yO0eao_i8EmUfjABLjXgfCmBKAGLoAH29CfqQOoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcA0ggUCIBhEAEYHjICigI6B4PQgICAgASxCXUvANOzQebhgAoBmAsByAsBgAwBuAwBuBPkA9gTDNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSOwDUE5ymx8_cZN3rmez_NJy8vYHgun4E24T_rpxH_anna5fchEESuYwyrJ-XUWJoGXOZioNhJaYydna6GAE&sig=AOD64_3hqDyFc87QtIWCCEtBUrsv_Ncq1g&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://authorservices.springernature.com/language-editing/%3Fcampaignid%3D19589538439%26adgroupid%3D%26creative%3D%26matchtype%3D%26network%3Dx%26device%3Dc%26keyword%3D%26gclid%3DEAIaIQobChMIu67qqLyO_gIVxJJLBR3uWgFhEAEYASAAEgIp6_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CttY0UywrZPu4FMSlrtoP7rWFiAaspMDhbtedqNeLEZDZsIOTMBABIJDZx3tg6YKAgOgNoAHbmM_JKMgBCakCkAknumnQtD6oAwHIA8sEqgSAAk_QErQTIwGhI4rKzujDH0kcpx-M5wlu4_3q3Rv9IiNT2svwLlRSqQyi9G-KwxFMjqZ_DC297FGpYVILc73CIzAsP63aUd_e7RiBposhconlhDhTc2lNeAz56VYPF0wLhnM7PgM2PacYhL8PC8MYAyl66hCWcQudClYdpFyeF-pPX-idAvTvwrooqDnr9vbfvhLxQfr0DZLT_olFiE0j2j_-F1kYalH5e5lJLUQb1jSt0QmipOPxIxFI8WQ4vvjjcgnRL1pPqaS1OATFHB0vJiOwCYBXIoVw5xaw69zrNG5PY8aMJyu2iothn5zGPw7TtAgzn8YB8yO0eao_i8EmUfjABLjXgfCmBKAGLoAH29CfqQOoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcA0ggUCIBhEAEYHjICigI6B4PQgICAgASxCXUvANOzQebhgAoBmAsByAsBgAwBuAwBuBPkA9gTDNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSOwDUE5ymx8_cZN3rmez_NJy8vYHgun4E24T_rpxH_anna5fchEESuYwyrJ-XUWJoGXOZioNhJaYydna6GAE&sig=AOD64_3hqDyFc87QtIWCCEtBUrsv_Ncq1g&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://authorservices.springernature.com/language-editing/%3Fcampaignid%3D19589538439%26adgroupid%3D%26creative%3D%26matchtype%3D%26network%3Dx%26device%3Dc%26keyword%3D%26gclid%3DEAIaIQobChMIu67qqLyO_gIVxJJLBR3uWgFhEAEYASAAEgIp6_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CttY0UywrZPu4FMSlrtoP7rWFiAaspMDhbtedqNeLEZDZsIOTMBABIJDZx3tg6YKAgOgNoAHbmM_JKMgBCakCkAknumnQtD6oAwHIA8sEqgSAAk_QErQTIwGhI4rKzujDH0kcpx-M5wlu4_3q3Rv9IiNT2svwLlRSqQyi9G-KwxFMjqZ_DC297FGpYVILc73CIzAsP63aUd_e7RiBposhconlhDhTc2lNeAz56VYPF0wLhnM7PgM2PacYhL8PC8MYAyl66hCWcQudClYdpFyeF-pPX-idAvTvwrooqDnr9vbfvhLxQfr0DZLT_olFiE0j2j_-F1kYalH5e5lJLUQb1jSt0QmipOPxIxFI8WQ4vvjjcgnRL1pPqaS1OATFHB0vJiOwCYBXIoVw5xaw69zrNG5PY8aMJyu2iothn5zGPw7TtAgzn8YB8yO0eao_i8EmUfjABLjXgfCmBKAGLoAH29CfqQOoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcA0ggUCIBhEAEYHjICigI6B4PQgICAgASxCXUvANOzQebhgAoBmAsByAsBgAwBuAwBuBPkA9gTDNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSOwDUE5ymx8_cZN3rmez_NJy8vYHgun4E24T_rpxH_anna5fchEESuYwyrJ-XUWJoGXOZioNhJaYydna6GAE&sig=AOD64_3hqDyFc87QtIWCCEtBUrsv_Ncq1g&client=ca-pub-7636113250813806&rf=1&nb=1&adurl=https://authorservices.springernature.com/language-editing/%3Fcampaignid%3D19589538439%26adgroupid%3D%26creative%3D%26matchtype%3D%26network%3Dx%26device%3Dc%26keyword%3D%26gclid%3DEAIaIQobChMIu67qqLyO_gIVxJJLBR3uWgFhEAEYASAAEgIp6_D_BwE
https://adssettings.google.com/whythisad?source=display&reasons=AZhb-cBp9hiLqrRHODB0Ab-caJeLop6mZ-r-wT9x9TmJUX3IcLxC8-IoNbCq4-k9NIGshKBdyyTjO-76tTKYYKHuRTJdOEKdeRLaXsbqIhA20bXFoB4ijKoC-lwHGoCnU_ZXArXRC2DzUNk4GWOp6UGK7N0lxdX7cTSLnGFh0helxelzGRYKmVtOwq_Gi8AqKI_h0fpwfj_YSWhO7o-eh91m9o2IiXDGMR0znr2g166TfAizUzC4PuEsvXzPkv-hVq5rZkeK09E4IKNMRhNrCZBXHjvtZCybgaHwSvwoEKWD7VHB-LIdb_6yUeQKT8ZKtJ8b6kIURX0bULqPUEGeZI9ResPZ6GrF_wBOzpQyXqQ5RrJPuoZgnrZqPKouTrJ13By9GjA6rkY10FB1XEJ_YISucaXEoNin6L0QGG04UE49g3MmAjtgrXRApsMcu3DWGXx4Ok6b6340YBhzjsBlAy8xkdCCDeCngqVNsOX6J9VSOpJHEN6ELiLUxpPICKBr5vQ0x11mo-t9NcNA_epPcvZpWScSbKufXGEe6oRbIjXqU6OxkuYVn7sfnK5sF5Ufbf4fhZjRxUpTpOysCWPUmhEsyWZsOoXk9gb7GAsHEJlDF9uuhiv5GBWKYTTlM_Tkigd8jZ4W63uEcCKCgf-vSgywnuwVz5edgnD5H8GQZFkRjy3rRD-oSUZfoQYQXUxWCeOq22pKJJqF1Dv_N5e8NFr2jXES9B4KY--jfu8-mX1uQbQJajb8a7yuga3lSqhwXMb36HLGOkJfCYO-i7x4uxFHgNKg-8Dp3Np55kizxU16ofCbeYm9ZQP8KZ188_CE7h7oScmMCcXp_P3SkMmBVyb0TwqLMKiJ-qVLRMy-9e-vtxsKCQQq0uF8mLrb0G409Ql2Gl5Rm06coy5G-4qdB2S87d-2XyhI_ekoZMXLbIzkgTcG01o3KfErrFR_DRENbtXAVXOJL91z2Q2jUTJZVx4kAsT_XAud96E9_avmRWXqJbcyRiudVOKddLk2rMK8hpc_zzDBDWxUQoEnT4iIcELNTz0U09L1l545FXTQkynw55qwmJ67dZqzojMa7xIXYZ5fDBlo3jV9MLHnBmpGKgRV_IifkPn6aO4VdgJUupZCMgtHmuAF0hPQtoMu2nWAliF3ck_-Lm86tjwZSqZmqruhwbJSGP23OaU3YBNrzjo8hMOg6wxad8nmANcfyqXEEEkJt8rkeSRDAgp4y6QEHurvyJPI3r3mYes-bIg4r0xSDt6yREpu2akisTBU_ZJ3FvEEoqfMhDTdaFBhfWRq8-XWwqp5rfVpvUHmxVr7-2tOARgJQci7bk62m5nKXeV5bNvWNcPI3_xiA7iTvUS4mTFFCoxuTweo0eG81ZUUxEt6jwNGIRs85oRSU4evEh6i0iU1xSkMQCCioPKGSWmv4K5eMbNmHzfjlW5vn-mhN9Pu99y65kAe9PXW8PnVbLZeS7rzOz6n264WVo0DqoxccEVMcWgQ502RYr3gcbywI0fDzhH8U5apellfcR51HfoUo8L_pEJgyrVb5bhF9w59AT0M2zQNbgYhtTtRkAFQ6da5ZTkNsGepwVCuwR6df-ovyfoiLB05Y_cQ_ww5Ftu-S7gO1lnnu-zH_iQ6JDj2DQh3kPwOlEZGkcPdloUJf2XlzI2neu-fdZzNF53BLyyDIZBSaA3fEMAYzI1gUIW2eZnkwWKSY2Fi_-2IAmX0_qROQCgmr0WNcO6sgFsnzucJzK1lkwrPT6Ex47ukaQyf8bmLSj2GPonjScP-DPfo4-9OctABIcLTrLDdTBxpYf9joM4I5ziMBt6M4rfv2EHVRg
https://www.scimagojr.com/journalsearch.php?q=21100851994&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=200147102&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100201941&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100469366&tip=sid&clean=0


4/4/23, 2:46 AM Paddy and Water Environment

https://www.scimagojr.com/journalsearch.php?q=145383&tip=sid&clean=0 4/5

Metrics based on Scopus® data as of April 2022

Leave a comment

Name  

Email
(will not be published)

 

Cites per document Year Value
Cites / Doc. (4 years) 2013 1.925

self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one

country; that is including more than one country address.

Year International Collaboration
2005 18.75
2006 20 00

Citable documents Non-citable documents

Not every article in a journal is considered primary

research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in

three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years

windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2005 0
Uncited documents 2006 31
Uncited documents 2007 39
Uncited documents 2008 55
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Abstract Insufficient puddling with inappropriate

implements or imprecise time/intensity may alter saturated

water flow in paddy soil spatially or temporary due to

change in aggregate size distribution, dry bulk density,

saturated hydraulic conductivity, and percolation rate of

the soil. In this study, spatial variability of saturated

hydraulic conductivity (Ks), a key parameter of the satu-

rated water flow, in Fuchu Honmachi paddy plot

(100 m 9 28 m) was characterized based on dielectric or

ADR dry bulk density (qb-ADR) with help of non-similar

media concept (NSMC) and geostatistics model to meet its

correlation to subsurface percolation. A 100 cc core and an

ADR data were sampled from each sub-plot

(7 m 9 7.5 m), and then were used for measuring and

predicting qb and Ks. The predicted data agreed with the

measured ones, in which they fitted well the x = y line

with RMSE of 0.029 cm3 cm-3 (R2 = 0.68), 0.027 g cm-3

(R2 = 0.71) (qb), and 0.098 cm d-1 (R2 = 0.45) for h, qb,

and Ks, respectively. The predicted qb and Ks had similar

trend in spatial variability to the measured ones particularly

within the distance of 46.3–51.9 m and 26.2–27.9 m,

respectively. The spatial variability of the predicted Ks

coincided to that of the subsurface percolation rate, in

which they had similar distance of dependence. The results

indicated that the presenting method can be reasonably

accepted.

Keywords Spatial variability �
Saturated hydraulic conductivity � Paddy field �
Dielectric dry bulk density � Subsurface percolation

Introduction

Saturated water flow is an important factor in understand-

ing the dynamic process of water and solute movement in

soil. Although in most cases of upland field, saturated

water flow is often used to designate an appropriate internal

drain-ability for better crop growth (Arya et al. 1998).

However, in paddy field it is considered to be undesirable

since it may affect water balance instability, fertilizer

inefficiency, and results in groundwater contamination by

pesticide through subsurface percolation (Malone et al.

2003; Vu et al. 2003). Therefore, characterizing the satu-

rated water flow and its distribution pattern in the paddy

field is vital and worthy to be conducted to support better

cultivation as well as to conserve aquatic environment.

Saturated hydraulic conductivity is a representative key

parameter of the saturated water flow in soil. A number of
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direct methods have been applied for determining saturated

hydraulic conductivity (Reynolds and Elrick 1991; Clothier

and Smethem 1990; Wooding 1968). However, most of the

methods are difficult to use and often time consuming

(Libardi et al. 1980). This triggered many researchers to

develop prediction model for determining saturated

hydraulic conductivity from some basic soil physical

properties (Julia et al. 2004; Regalado and Carpena 2004;

Zhuang et al. 2001; Miyazaki 1996; Ahuja et al. 1989).

Wijaya and Kuncoro (2008), Wijaya et al. (2004, 2003),

and hereafter Setiawan et al. (2004) developed a simple

method for predicting volumetric water content and dry

bulk density based on dielectric constant data produced by

amplitude domain reflectrometer (ADR). By using five

types of upland field soils, namely TUAT’s Andisol,

Fukaya’s Alluvial, Bogor’s Latosol, Cidanau-Banten’s

Brown Alluvial, and Pratin-Purbalingga’s soil, it was found

that the predicted values of such physical properties agreed

well with the measured ones. Accordingly, employing the

predicted data to NSMC model of Miyazaki (1996) to

determine saturated hydraulic conductivity as well as its

spatial variability in the fields was acceptable (Wijaya and

Kuncoro 2008; Wijaya et al. 2005; Nishimura et al. 2007).

However, in case of wetland field soils such as paddy field,

the method has not been excessively applied yet.

This study was aimed to predict and to characterize

spatial variability of saturated hydraulic conductivity in a

paddy field based on dielectric (ADR) properties of dry

bulk density as well as volumetric water content, and then

to correlate the results to the field-distributed subsurface

percolation.

Methodology

Experimental plot and soil properties

The experimental plot of 100 m 9 28 m in large was pre-

pared at Fuchu Honmachi paddy field (35�410 N, 139�290 E,

59 MSL) of Tokyo University of Agriculture and Technol-

ogy (TUAT), Japan in the end of summer 2003. A number of

39 undisturbed soil and ADR samples were collected from

every 7 m 9 7.5 m subplots (Fig. 1) at the depth of about

15 cm by using 100 cc core and ADR probe, respectively.

Additional disturbed soil samples were randomly taken from

the plot for determining some soil properties as described in

Table 1, and for ADR calibration purpose.

Calibration of ADR probe

The disturbed soil samples were packed into acrylic cyl-

inder of 11 cm in inner diameter and 8 cm in height

(Fig. 2). After the sample was weighed by using electric

balance, the ADR probe was inserted vertically into the

sample, and its output voltage was then recorded by using a

digital voltmeter. Volumetric water content and the output

voltage were plotted and fitted by using simple least-square

method to obtain the calibration equation.

Procedure to predict saturated hydraulic conductivity

The obtained calibration equation was used to predict soil

volumetric water content ((), and the predicted data was

then substituted in Eq. 1 (Wijaya et al., 2003) to calculate

the dry bulk density (qb) as follows:

2.5 m 

7.5 m

3.5 m 7 m 

28 m 

100 m

Sample point 

for core sample 

& ADR data

Fig. 1 Experimental plot of Fuchu Honmachi paddy field
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qb�ADR ¼ qt � hADR:qwð Þ ð1Þ

where hADR is the predicted volumetric water content by

ADR (g cm-3), qt is the total density (g cm-3), and qwis

the density of water (1 g cm-3).

Saturated hydraulic conductivity (Ks) was predicted

from the ADR dry bulk density (qb-ADR) by using the non-

similar media concept (NSMC) model of Miyazaki (1996)

(Eq. 2) with certain parameters, i.e., Kso, s, qs, and qbo,

fitted prior to the prediction.

Ks ¼ Kso

sqs

qb�ADR

� �1=3

�1

sqs

qbo

� �1=3

�1

2
64

3
75

2

ð2Þ

where Kso is the measured saturated hydraulic conductivity

of reference sample with a dry bulk density, qbo, s is the

shape factor (it is limited by qb/qs \ s B 1), and qs is the

measured particle density of the reference sample.

For laboratory scale, the volumetric water content and

the dry bulk density were measured gravimetrically, while

the saturated hydraulic conductivity was determined by

falling head method. The data were used to validate the

results of the predicted parameters obtained from the field

observation.

Distribution of the predicted and the measured param-

eters, and also the subsurface percolation rate through

puddled layer (0–15 cm in depth), monitored by Souphasay

et al. (2003) under ponding condition, at 20 and 70 days

after puddling were plotted in contour map. Their spatial

variability were then analyzed by using semivariogram

(Eq. 3), a well-known geostatistic tool (Clark 1979).

Finally, those data were compared and corresponded one to

another.

c hð Þ ¼ 1

2N hð Þ
XN hð Þ

i¼1

z xið Þ � z xi þ hð Þ½ �2 ð3Þ

Table 1 Physical properties of TUAT’s Fuchu Honmachi paddy field

soil

Parameters (unit) Value

Texture (g kg-1), sand:silt:clay 0.38:0.32:30 (light clay, LiC)a

Organic carbon content (g kg-1) 39.6

Particle density (g cm-3) 2.50

Dry bulk density (g cm-3) 0.77–1.01

Total density (g cm-3) 1.19–1.48

Cation exchange capacity, CEC

(cmol kg-1)

22.5

a Textural class was defined based on the Japanese System of Tex-

tural Classification (Kawaguchi and Kyuma 1974)
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where N(h) is the number of sample pairs separated by a

distance h, z(xi) is the measured sample value at point xi,

and z(xi ? h) is the measured sample value at a distance h

from xi.

Results and discussion

Figure 3a presents the relationship between volumetric

water content (h) and output of the ADR probe (v) for

Fuchu Honmachi soil, which mathematically can be

expressed in Eq. 4. This equation was reliable mainly in

the range of 0–0.6% volumetric water content. For such

range, the result gained from Eq. 4 overestimated that of

Topp et al. (1980) (Figure 3b); thus the specific ADR

calibration was properly applicable for this study.

hADR ¼ �0:104þ 2:158v� 3:567v2 þ 2:132v3 ð4Þ

Comparison between the predicted and the measured

parameters of the field experiment are shown in Fig. 4a
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(volumetric water content), b (dry bulk density), and c

(saturated hydraulic conductivity). The predicted data

agreed with the measured ones, in which those followed

the trend line x = y with R2 of 0.68 (RMSE = 0.029 g

cm-3) and R2 of 0.71 (RMSE = 0.027 g cm-3) for

volumetric water content and dry bulk density,

respectively. Since the errors were less than the average

ADR error, i.e., 3% (Gaskin and Miller 1996) and the error

for common soils, i.e., 4–15% (Tominaga et al. 2002), the

results can be acceptable. On the other hand, although the

predicted (by NSMC model with Kso = 0.49 cm d-1,

s = 0.54, qs = 2.79 g cm-3, and qbo = 0.79 g cm-3) and

the measured saturated hydraulic conductivity seemed to

be less fitted the line (R2 = 0.45), the error

(RMSE = 0.098 cm d-1 or 23% deviated from the

average data) was considerably lower than its common

error, i.e., 58–116% (Ciolarro and Romano 1995).

Therefore, the result was still reasonable.

In spatial case, the agreement between the predicted and

the measured parameters can be visually observed from

their contour maps, as shown in Figs. 5 and 6, for dry bulk

density and saturated hydraulic conductivity, respectively.

The lower dry bulk densities covered almost the entire

field, except the western part around the coordinate of

[5, 52.5] m and the eastern part around the coordinate of

[21, 67.5] m, where the values was higher (Fig. 5a, b).

Accordingly, the higher saturated hydraulic conductivities

distributed in most part of the field excluding the part

around the coordinate of [15, 67.5] m (predicted data), also

the coordinate of [5, 67.5] m, [15, 22.5] m, and [10.5, 7.5]

m (measured data), where it was lower (Fig. 6a, b). This

indicated that the distribution of the predicted data agreed

with that of the measured ones, and the distribution of the

saturated hydraulic conductivities closely related to that of

the dry bulk densities.

Correlating the contour map of both the dry bulk den-

sities and the saturated hydraulic conductivities to that of

the subsurface percolation rate (Fig. 7) showed that they

corresponded one to another. The location with higher dry

bulk densities correlated to that with lower saturated

hydraulic conductivities and lower subsurface percolation

rates, and vice versa, particularly in the part ranged from

the middle to the northern of the field.
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Fig. 6 Contour map of: predicted (a) and measured Ks (b)
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The coincidence between the predicted and the mea-

sured parameters, and the close correspondence of those

parameters to the subsurface percolation rate can be

explicitly identified from their semivariograms shown in

Figs. 8a, b (dry bulk densities), 9a and b (saturated

hydraulic conductivities), and 10 (subsurface percolation

rate). The predicted and the measured dry bulk densities

had similar semivariogram trend in which the data were

spatially correlated up to 46.3 and 51.9 m, respectively.

The semivariogram of the predicted saturated hydraulic

conductivity was also agreed well with that of the mea-

sured one, and the data were spatially depended within the

distance of 26.2–27.9 m. Accordingly, the subsurface

percolation rate showed the similar pattern in semivario-

gram as well as its range of influence to the saturated

hydraulic conductivity.

Among the presented results above, the spatial vari-

ability of the dry bulk densities and the subsurface perco-

lation rate had the lowest correspondence. Nevertheless,

according to Bagarello and Sgroi (2004), Mulla and

McBratney (2000), and Mohanty et al. (1994) reported that

the variation of the saturated flow rate tended to be sig-

nificantly greater than others soil properties, i.e., 36–372%,

thus the results in general can be accepted and might be
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useful for supporting better cultivation practices like as

puddling preparation, and water and/or pesticide fate

management in the paddy field.

Conclusion

The spatial variability of saturated hydraulic conductivity

in a paddy field was successfully predicted and character-

ized from the dielectric (ADR) properties of the dry bulk

density as well as the volumetric water content by using

NSMC and geostatistic model. And, it was closely corre-

sponded to the spatial variability of the subsurface perco-

lation rate in which both the data were spatially correlated

within the same distance of 26.2–27.9 m.
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Subject: PAWE - Your revision is past due
To: kwijaya77@yahoo.com
Date: Sunday, September 13, 2009, 9:36 AM

Ref.:  Ms. No. PAWE-D-09-00025
Characterizing Spatial Variability of Saturated Hydraulic Conductivity in a Paddy Field Based on Dielectric Dry Bulk Density Data
Paddy and Water Environment

Dear Dr. Wijaya,

The revision of PAWE-D-09-00025 was expected by 11-09-2009.

You have been sent 0 reminder notices.  The last one was sent on .

If you require more time, please contact the journal office.  If you are ready to submit your revision, then please go to http://pawe

Your username is: kwijaya77
Your password is: wijaya766323

Kind regards,

Prof. Yu-Pin LIN
Chief Managing Editor (Editorial Office)
Paddy and Water Environment

paddy water journal 

https://mail.google.com/mail/u/0/
mailto:lcw@gwater.agec.ntu.edu.tw
mailto:kwijaya77@yahoo.com
http://pawe.edmgr.com/


4/4/23, 3:03 AM Gmail - about your submission No. PAWE-D-09-00025

https://mail.google.com/mail/u/0/?ik=fc66f9b18f&view=pt&search=all&permmsgid=msg-f:1313792717846371019&simpl=msg-f:13137927178463… 1/1

Krissandi Wijaya <kwijaya77@gmail.com>

about your submission No. PAWE-D-09-00025
yplin <yplin@ntu.edu.tw> Mon, Sep 14, 2009 at 7:12 PM
To: kwijaya77@yahoo.com, kwijaya77@gmail.com

Dear Krissandi WIJAYA,
 
According to the forwarded email from Dr. Cheng as following, you are needing additional revisiong days and going to
resubmit your revision at the end of this month. We hope to receive your revision at the end of this month.
 
Best regards,
 
Yu-Pin Lin,
Chief Managing Editor
Paddy and Water Environment
 
 
email from Dr. Cheng:
 
Dear PAWEE Journal Committee,

I do apologize for being late to submit my revised paper, entitled "Characterizing Spatial Variability of Saturated
Hydraulic Conductivity in a Paddy Field Based on Dielectric Dry Bulk Density Data in Accordance to
Subsurface Percolation" (No. PAWE-D-09-00025), due to the lack of supporting references still. If it is possible, I
would like to have an additional time (until the end of September 2009) to prepare the full revision. However, I would
surely submit the revised paper soon after I have the sufficient references.

Thank you very much for your great assistance. I am looking forward for your kind confirmation.

With best regards,
Krissandi WIJAYA

--------------------------------------
Agricultural Engineering Study Program
Faculty of Agriculture, Jenderal Soedirman University
Jl. dr. Soeparno Kampus Karangwangkal PO BOX 125 Purwokerto 53123
Tel./Fax.+62-281-638791, Mobile Ph. +62-813-9104-4879
E-mail: kwijaya77@yahoo.com / kwijaya77@gmail.com
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Krissandi Wijaya <kwijaya77@gmail.com>

Re: PAWE: Your manuscript entitled Spatial Variability of Soil Saturated Hydraulic
Conductivity in Paddy Field in Accordance to Subsurface Percolation
Krissandi Wijaya <kwijaya77@yahoo.com> Wed, Nov 18, 2009 at 3:57 PM
To: "Prof. Budi I. Setiawan" <budindra@yahoo.com>
Cc: "Prof. Budi Indra Setiawan" <budindra@ipb.ac.id>

Dear Prof. Budi,

Dengan ini kami foward-kan the announcement email dari PAWE Journal terkait dengan acceptance
paper yang berjudul "Spatial Variability of Soil Saturated Hydraulic Conductivity in Paddy Field in Accordance to
Subsurface Percolation".

Terima kasih banyak atas perhatiannya.

With best regards,
Sandy

----- Forwarded Message ----
From: Chen-Wuing LIU <lcw@gwater.agec.ntu.edu.tw>
To: kwijaya77@yahoo.com
Sent: Sun, November 15, 2009 5:56:36 PM
Subject: PAWE: Your manuscript entitled Spatial Variability of Soil Saturated Hydraulic Conductivity in Paddy Field in
Accordance to Subsurface Percolation

Ref.:  Ms. No. PAWE-D-09-00025R1
Spatial Variability of Soil Saturated Hydraulic Conductivity in Paddy Field in Accordance to Subsurface Percolation
Paddy and Water Environment

Dear Dr. Wijaya,

I am pleased to tell you that your work has now been accepted for publication in Paddy and Water Environment. 

It was accepted on 15-11-2009.

Thank you for submitting your work to this journal.

With kind regards

Yu-Pin LIN, Ph.D.
Chief Managing Editor (Editorial Office)
Paddy and Water Environment

mailto:lcw@gwater.agec.ntu.edu.tw
mailto:kwijaya77@yahoo.com
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Krissandi Wijaya <kwijaya77@gmail.com>

Fw: Copyright Transfer Statement (CTS) for your article in Paddy and Water
Environment (190)
Krissandi Wijaya <kwijaya77@yahoo.com> Wed, Nov 18, 2009 at 4:02 PM
To: "Budi I. Setiawan" <budindra@yahoo.com>
Cc: "Prof. Budi Indra Setiawan" <budindra@ipb.ac.id>

----- Forwarded Message ----
From: Springer <springerauthorquery@springeronline.com>
To: "kwijaya77@yahoo.com" <kwijaya77@yahoo.com>
Sent: Wed, November 18, 2009 11:04:02 AM
Subject: Copyright Transfer Statement (CTS) for your article in Paddy and Water Environment (190)

Dear Author,

Journal title: Paddy and Water Environment

Article title: Spatial Variability of Soil Saturated Hydraulic Conductivity in Paddy Field in Accordance to
Subsurface Percolation

DOI: 10.1007/s10333-009-0190-x
Corresponding
Author: Krissandi Wijaya

Copyright transferred
to: Springer-Verlag

Transferred on: Wed Nov 18 05:04:02 CET 2009

Please note: This e-mail is a confirmation of your copyright transfer and was sent to you only
for your own records.

The copyright to this article is transferred to

"Springer-Verlag"

(for U.S. government employees: to the extent transferable) effective if and when the article is
accepted for publication. The author warrants that his/her contribution is original and that
he/she has full power to make this grant. The author signs for and accepts responsibility for
releasing this material on behalf of any and all co-authors. The copyright transfer covers the
exclusive right and license to reproduce, publish, distribute and archive the article in all forms
and media of expression now known or developed in the future, including reprints, translations,
photographic reproductions, microform, electronic form (offline, online) or any other
reproductions of similar nature.

An author may self-archive an author-created version of his/her article on his/her own website.
He/she may also deposit this version on his/her institution's and funder's (funder designated)
repository at the funder's request or as a result of a legal obligation, including his/her final
version, provided it is not made publicly available until after 12 months of official publication.
He/she may not use the publisher's PDF version which is posted on www.springerlink.com for
the purpose of self-archiving or deposit. Furthermore, the author may only post his/her version
provided acknowledgement is given to the original source of publication and a link is inserted to
the published article on Springer's website. The link must be accompanied by the following text:
"The original publication is available at www.springerlink.com".

mailto:springerauthorquery@springeronline.com
mailto:kwijaya77@yahoo.com
mailto:kwijaya77@yahoo.com
http://www.springer.com/author
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The author is requested to use the appropriate DOI for the article. Articles disseminated via
www.springerlink.com are indexed, abstracted and referenced by many abstracting and
information services, bibliographic networks, subscription agencies, library networks and
consortia.

After transfer of the copyright by the corresponding author, changes of authorship or in the
order of the authors listed will not be accepted by Springer.

This is an automated e-mail; please do not reply to this account. If you have any questions,
please go to our help pages.

Thank you very much.

Kind regards,
Springer Author Services

http://www.springerlink.com/
http://www.springer.com/authors/journal+authors?SGWID=0-154202-12-417699-0
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