
1

JTC1/SC2/WG2 N3495
L2/08-335
2008-09-01

Universal Multiple-Octet Coded Character Set
International Organization for Standardization
Organisation Internationale de Normalisation

Международная организация по стандартизации

Doc Type: Working Group Document
Title: Proposal to encode Tangut Radicals and CJK Strokes in the UCS
Source: Michael Everson and Andrew West
Status: Individual Contribution
Action: For consideration by JTC1/SC2/WG2 and UTC
Date: 2008-09-01

1. Introduction. Richard Cook’s proposal to encode the Tangut script (N3297) explicitly does not
propose a set of Tangut radical characters, giving the reason that “the competing systems of Tangut
radicals ... are idiosyncratic and partial” and because “[t]he task of enumerating the complete set of
Tangut radicals is rather open-ended” (N3297:2). Discussion with Tangut scholars, however, has
indicated that there is an overwhelming desire to see Tangut radicals encoded at the same time as the
main body of Tangut characters, both to enable representation of dictionary indexes in electronic form
(see Figures 2 through 14) and to facilitate discussion of the structural composition of Tangut characters
(see Figure 1). Moreover, because there are various traditions of indexing Tangut characters by radicals,
it is important that the set of Tangut radicals encoded is a superset of all the different Tangut radicals used
by various authors—and not just the set of radicals upon which the ordering of the characters in the main
Tangut block is based.

It should be noted that unlike Chinese radicals, which almost all exist as independent ideographic
characters in their own right, the vast majority of Tangut radicals do not exist as independent characters,
and so need to be encoded separately from the set of Tangut characters in the main Tangut proposal.
Although a minority of the radicals proposed in this document do also exist as independent Tangut
characters, we believe that for sake of consistency it is best to encode all the radicals as distinct radical
characters in a single block, with the same character properties, regardless of whether they exist as
independent Tangut characters or not. Moreover, the glyph form of a Tangut radical and its corresponding
Tangut character may not have the same proportions (e.g. R0140 , which is typically drawn much
thinner than the corresponding character, U+1782A ).

2. Endorsements from Tangut scholars.

• Guillaume Jacques (http://xiang.free.fr/)—First, I agree that radicals (and recurring parts of
characters not recognized as radicals) ought to be part of the Unicode proposal.

• Marc Miyake (http://www.amritas.com/)—I would love radicals to be part of Unicode, as much of
my work deals with tangraphic structure ... Needless to say, radicals are an absolute must for
typesetting discussions of graphic analyses.

• Viacheslav Zaytsev (Institute of Oriental Manuscripts of the Russian Academy of Sciences)—I
agree that it’s neccessary to make superset of Tangut radicals used in different sources. It’s a
brilliant solution.

3. Sources. The present document proposes to encode a set of 802 Tangut radicals, which are a superset
of the radicals used in the following sources, which are all major works on Tangut lexicography:



1 Kyčanov, E. I. (Е. И. Кычанов). 2006. Словарь тангутского (Си Ся) языка (= Slovar′ tangut -
skogo (Si Sja) jazyka) [Tangut-Russian-English-Chinese Dictionary]. St. Petersburg and Kyoto.

2 Hán Xiǎománg (韓⼩忙). 2004. ⻄夏⽂正字研究 (Xīxiàwén Zhengzi Yanjiu). 
3 Lǐ Fànwén (李范⽂). 1997. 夏漢字典 (= Xià-Han Zidian). Beijing.
4 Lǐ Fànwén (李范⽂). 1986. 同⾳研究 (= Tóngyīn Yánjiū). Yinchuan.
5 Shǐ Jīnbō (史⾦波) et al. 1983. ⽂海研究 (= Wénhǎi Yánjiū). Beijing.
6 Grinstead, Eric. 1972. Analysis of the Tangut Script (Scandanavian Institute of Asian Studies

Monograph Series No.10.
7 Nishida Tatsuo (⻄⽥⿓雄). 1966. ⻄夏⽂⼩字典 (= Seikabun Kojiten). In ⻄夏語の研究 (=

Seikago no kenkyū) [A Study of the Hsi-Hsia Language] (1964-1966) vol.2. Tokyo..
8 Kolokolov, V. S. (В. С. Колоколов) and E. I. Kyčanov (Е. И. Кычанов). 1966. Китайская

классика в тангутском переводе (= Kitajskaja klassika v tangutskom perevode) [Chinese
Classics in Tangut Translation]. Moscow.

9 Nevskij N. A. (Н. А. Невский). 1960. Тангутская филология: Исследования и словарь (=
Tangut skaja filologija: Issledovanija i slovar′) [Tangut philology: Researches and dictionary].
Moscow.

10 Keping, K. B. (К. Б. Кепинг) et al. 1969. Море письмен (= More pis′men) [The Sea of
Characters]. Moscow.

11 Sofronov M. V. (М. В. Софронов). 1968. Грамматика тангутского языка (= Grammatika
tangut skogo jazyka). Moscow.

4. Radical systems. As no surviving Tangut dictionaries from the Western Xià period use a system of
radicals to index characters, the radical systems used in the above sources have, of necessity, been
devised by the particular authors based on their own analyses of Tangut characters. Consequently, the
different sets of radicals identified by these authors vary considerably, although there is a core set of
radicals that are common to all of them. 

It should also be noted that these are not strictly radicals in the sense that CJK radicals are, but are
structural elements that have been arbitrarily selected to facilitate character lookup. There are two distinct
approaches to radical determination: 

• most authors (e.g. Nishida, Sofronov, Shǐ Jīnbō, Lǐ Fànwén, and Hán Xiǎománg) choose the
leftmost structural element of a character as its radical where possible, and the top, bottom or
surrounding element if not;

• some authors (e.g. Grinstead, Kolokov, and Kyčanov) choose the structural element at the bottom
right of a character as its radical. 

The set of radicals derived by combining these left-oriented and right-oriented approaches comes close to
covering every possible structural element that occurs in Tangut characters.

5. Complex components. In addition to the elements used as radicals that are proposed for encoding
here, there is an open-ended set of complex components that scholars may want to refer to when
analysing Tangut characters. For example, Nishida Tatsuo analyses the structure of the characters
U+173ED  and U+186EB  as follows (see also Figure 1).

One “simple character” can be broken down into several elements or clusters or elements. For
example, “ear”  upon analysis is found to be composed of elements  and , and element
 may in turn be broken down into elements , ; and ; “to see”  is made up of elements
 and , and  is itself made up of elements  and .

Nishida Tatsuo, A Study of Hsi-Hsia Language (Tokyo, 1966) Vol. 2, p. 547.
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In this example the simple elements , , , , , , and  are all used as radicals, and so are proposed
for encoding. On the other hand, the complex components  and  are not used as radicals in any
source, and so are not proposed for encoding. However, there is still a need to be able to represent these
and other similar complex components in electronic text. We therefore propose that arbitrary complex
components such as these should be represented at the encoding level as Ideographic Description
Sequences, and, where possible, rendered as a single glyph using smart font technology such as
OpenType. Thus  could be represented as ⿲    <2FF2 18802 18830 18822>; and  could be
represented as ⿰ <2FF0 18836 18843>. A smart Tangut font would either compose the desired glyph
dynamically or substitute a precomposed glyph for the IDS sequence. In cases where a Tangut font does
not support this feature, the fallback would be to display all elements of the IDS sequence visibly.

6. Subsidiary radicals. Both Lǐ Fànwén (1986 and 1997) and Kyčanov have a number of radicals that
can be considered to be subsidiary forms of another radical. In these cases, in addition to the main
radical, they also include a subsidiary radical made up of a smaller version of the main radical with a
rectangular box placed above or below it, indicating that the radical comprises a base radical plus any
other structural element above or below it. For example, Kyčanov has both  and , whereas Lǐ Fànwén
1997 has both  and  (the rectangular box on the right is used to indicate that the radical occurs at the
top left of a character). In cases such as these, where there is no difference in character shape between the
full-sized radical and the small-sized radical under or above a box, we have proposed only a single
radical for encoding (R0034  in the preceding example). However, in two cases Kyčanov has a radical
that surrounds a box, and there is a difference in shape between this radical and the corresponding radical
with no box ( / and  / ), and in these two cases only we have proposed to enocde the two radicals
separately as R0009  / R0010  and R0380  / R0381  (but with no box).

However, there is still a need to be able to render these subsidiary radicals with a box above or below. We
suggest that a simple way of doing this would be by using IDS sequences of Tangut radicals combined
with either the character U+25A0 ■ or U+25A1 □ (which are the characters that Unicode recommends
to represent black or white boxes in ideographic text). For example  could be represented as ⿱■
<2FF1 25A0 18821>, and  could be represented as ⿰⿱□□ <2FF0 2FF1 18821 25A1 25A1>.
Likewise,  could be represented as ⿺■ <2FFA 18809 25A0>. A Tangut font intended to support Lǐ
Fànwén’s or Kyčanov’s system of radicals could substitute an appropriate precomposed glyph for a given
IDS sequence. Note that this solution would require a redefinition of the characters that can make up an
IDS sequence, but this would also be very beneficial to CJK textual scholars who frequently represent
partially missing or obliterated Han ideographs in manuscripts or inscriptions by means of a combination
of a white box and a character element, which currently cannot be represented in plain text Unicode.

7. Glyph variants. Non-sigificant glyph differences for the same radical in different sources have been
ignored. In some cases, however, one source treats two glyph forms as separate radicals, even though
other sources treat them as glyph variants of the same radical (for example, Kyčanov distinguishes R0088
 [Kyčanov’s B186] from R0114  [Kyčanov’s B168], but Lǐ Fànwén includes both glyph forms under
the same radical). In all such cases the radicals have been encoded separately. On the other hand, where
two or more glyph forms of the same element are not differentiated in any source they are not encoded
separately. For example, R0028  and other radicals that include R0028 may be written with either a
short final stroke or an extended stroke, but as no source categorizes the two forms as different radicals,
they have not been encoded separately.

8. Naming convention. Although the 5,910 Tangut Ideographs are named by their UCS code position,
the much smaller set of Tangut Radicals are best given catalogue numbers so that Tangut scholars can
refer to them conveniently. We have prefixed R (for “radical”) to a four digit number including leading
zeroes. 
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9. CJK strokes. Several important modern Tangut dictionaries and studies of Tangut characters refer to
the stroke types that make up Tangut characters (see Figures 11a and 13). The majority of Tangut stroke
types are the same as strokes used in writing Han ideographs, which are already encoded in the CJK
Strokes block (31C0..31EF). As the Script property of characters in the CJK Strokes block is Common,
and as other Sinoform scripts to be encoded, such as Jurchen and Khitan, are also written using a subset
of strokes encoded in the CJK Strokes block, we believe that most Tangut strokes can be represented
using the corresponding character in the existing CJK Strokes block, as shown in the table below.

Code Point Character Name Tangut Stroke Example Tangut Radicals
31C0 CJK STROKE T ㇀ 
31C7 CJK STROKE HP ㇇    
31C8 CJK STROKE HZWG ㇈  
31CF CJK STROKE N ㇏  
31D0 CJK STROKE H ㇐  
31D1 CJK STROKE S ㇑   
31D2 CJK STROKE P ㇒  
31D4 CJK STROKE D ㇔     
31D5 CJK STROKE HZ ㇕  
31D7 CJK STROKE SZ ㇗ 
31DB CJK STROKE PD ㇛ 
31DC CJK STROKE PZ ㇜ 
31DE CJK STROKE SZZ ㇞ 
31DF CJK STROKE SWG ㇟  
31E1 CJK STROKE HZZZG ㇡ 

However, there are four strokes used for Tangut that are not currently encoded, and we therefore propose
to add them them to the CJK Strokes block at code points 31E4 through 31E7.

Code Point Character Name Tangut Stroke Example Tangut Radicals
31E4 CJK STROKE HPZ     
31E5 CJK STROKE HPDT  
31E6 CJK STROKE HPZP    
31E7 CJK STROKE PDT   

10. Source references. In the table which follows 

• Kyčanov 2006.
References are the numbers assigned by Kyčanov on pages 2–7. “A” numbers are radicals that
occur at the bottom, “B” numbers are radicals that occur at the right side, “C” numbers are radicals
that occur at the left side extending along the bottom, and “D” numbers are radicals that occur at
the top extending down both sides.

• Hán Xiǎománg 2004.
References are the four-digit character reference number for the first character with this radical, as
given in the table of radicals on pages 11-13 (the character reference numbers are in the last column
of Table 1 on pages 14-337).

• Lǐ Fànwén 1997.
References are to the page number, column (A, B, or C) and position in column where the radical
starts in the radical index on pages 1091–1166 (e.g. 1096-C3 is the third radical on column C of
page 1096). In a few cases the radical is listed in the table of radicals on pages 1088–1090 but has
been inadvertently omitted from the actual radical index, and in these cases the position where the
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radical occurs is given in brackets. Where two or more forms of the same basic radical are given,
they are distinguished by lowercase letters (e.g. 1099-B1a and 1099-B1b).

• Lǐ Fànwén 1986.
References are to the page number, column (A, B, or C) and position in column where the radical
starts in the radical index on pages 771-845 (e.g. 794-C2 is the second radical on column C of page
794). Where two or more forms of the same basic radical are given, they are distinguished by
lowercase letters (e.g. 789-A2a and 789-A2b).

• Shǐ Jīnbō 1983.
References are to the page number and position on the page of this radical in the radical index on
pages 674-704 (e.g. 686-17 is the 17th radical on page 686).

• Grinstead 1972.
References are to the page number and relative position on the page of the start of characters with
this radical on pages 72-151 (e.g. 150C is the third radical on page 150). Grinstead radicals are the
elements that occur at the bottom right-hand corner of a character.</li>

• Kolokolov & Kyčanov 1966.
References are the alphanumeric code indicated in the grid on page 23. These radicals are the
bottom right hand components of characters.

• Nishida 1966.
References are the three-digit numbers assigned to the radical by Nishida in his radical indices on
pages 305-308 and 506-507.

• Nevskij 1960.
References are to the volume (I or II) and page number where the first character with this radical
occurs, as indicated in the radical index on pages 669-677. If two or more radicals share the same
page number they are distinguished by lowercase letters (e.g. I-260a and I-260b).

11. Unicode Character Properties. 

31E4;CJK STROKE HPZ;So;0;ON;;;;;N;;;;;
31E5;CJK STROKE HPDT;So;0;ON;;;;;N;;;;;
31E6;CJK STROKE HPZP;So;0;ON;;;;;N;;;;;
31E7;CJK STROKE PDT;So;0;ON;;;;;N;;;;;

18880;TANGUT RADICAL R0001;So;0;ON;;;;;N;;;;;
..
18B21;TANGUT RADICAL R0802;So;0;ON;;;;;N;;;;;

12. Encoding order. The encoding order of characters is based on their stroke count and stroke type
according to the table below.

Precedence Stroke Type examples

1 Horizontal  
2 Vertical  
3 Slanting 
4 Dot 
5 Horizontal Bend       
6 Vertical Bend    
7 Slanting Bend  
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