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ABSTRACT 

China is a country with a vast terri tory, where the hyd:r~;::·'.'o­

logical problems are very miscellaneous. In order to make hydro­

geological work of coal ~ines s~ientific and systematized, tQ ca­

rry out hydrogeological work aimed at coal ~.nes with d1fferent 

hydrogeological characteristics and to difine the task and direc­
tion in eact- coal mine, it is needed to establish work standards 

according l>li th the reality. For this purpose, it is extremely ne­

cessary to classify China's coal mine hynrogeological conditions 

by regions :::.nd claf'ses. The paper has given a good resolution fc;: 

tlle hy1rogeological classification of China's coal mines. ';'he co­

mprehensive classification proje~t put forward by the author was 
ad.opted ia Regulations of Hydrogeology in Coal !Unes (trial) is­

sued i:J. 198~ by the Ministry of Coal Industry of China. 

INTRO:iJUCTION 

The nature of hydro~;eological v1ork in coal mines is dif:f€rent 

:'rom both that of reg1onal hydrogeological survey and t!1at of co-

3.) ~:xplo.ciition :pl:asE:, Its tar~;et of stuG.y is water-char~.i::lg re­

t;ula:::-lty of s]?acc constituted by roadvays a::1d shafts as wE:ll as 

~orked-0ut area (relationship between mining activities and fac­

tor:J of ,.,ater-charging in different ~oal Mines and condi tirms for 

different kinds of water to enter· intc rcad.,,ay, shaf": aY~:i v;orl-:o;d-

-, 
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o:.tt area) rat:r.~r "than aquifers and t:!:-cei:"' w3.ter replenibn::Je!!c "en-· 

rii tions. Its pur?ose of study is r-ot C"nl:t· to d?.fine .:-.yt:rosE:.c::Co;i-
cal conditions but also tQ serve coal prod:.tctio~ ~nd 
ticn by controling \-rd.ter ba?,o.rds accoriing to watAr-cb.a.rging :re-­

gula.ri ty, protecting and utilizing underground water resource::< on 
tbe basis of hydrogeological conditions defined in coo.l explora­
tion phase. 

According to the differences o~ ~~ter-controling methcos and 

hydrogeological and water hazard characteristics, t~1e paper div:::..­
ded hydrogeological regions of China's coal mines into three la­
rge regions (the North, South and West of China} and eleven ty­
pes. 

~REE LARGE REGIONS-FIRST LEVEL CIJ.SSIFICATION 

1. The North of China. This region is located on t:ne north of 
cJ.inling Mour,ta:!.:::l Chain to Euaihe River and en the f'3e.st of Daxin' 
anling to Liupanshan Mountain Chains, and with North China's Pla-
1n and North-East China's Plain as its principal parts, inclu­
riinb some plateaux and hilly country as well as mountanous areae. 
In view of administrative division, it includes heilongjiang, Ji­
lin, Liaoning, liebei, Shandong and Henan Provinces, the north of 
Jiangsu Province, the north of Anhui Province, the south of Shan­
xi Province, the Guanzhong area of 3haa~~i Province, etc. The r~­
gion is in temperate and mecium temperate zones with the conti­
nental monsoon climate. The annual rainfall is from 500 to 900 
mm.. !·'iajori ty of rivers are seasonal and high water season is 
short, and there are few of surfacial water bodies. Moist coef­
fic1ent ranges frcm 0.3 to 0.6. Coal-bearing m~asures are ~vns­

tituted principally by Fermo-Car'!Joniferous systems. The scale Jf 

~oa.!-accumulating basins is very large ann the folds are relati­
vely smooth. ~~jority of coal-accumulating basins are situated 
in large plains and they formed monoclinal end synclinal water-
3toring structures of lar~e scale. 
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it c:nJ.sj ste of o.:'-1 provincce to t:t.~ 3Vuti: c:Z ~i.r.J.:n; ~·:'J;'}-:;8. i:·~ .:i-.;~­

in ar.d B::.1aiftc F .. ~":'Er, :lnd Guizho".A... S.ir...!..uatt, YLi.!l..U'!.n, ..2d.: '"'r~ ... ~ prrJ'fr:J_­

CI?S. t!)tc. Ga0graJ:,t~ycall, it i~ ~ccated .i:1 tropical ZO!l~ auC". ·::',.A.b­

t.roj,Jl.cal 2'i.'n.,; wit.h surtropical u:.ot:.&oon co.nd da:rn:o ::L:T.ate ani tro­

pical ~onsour- cli~ate. P~lnfa~l iE &~~ndat:.c and ann~al rair-fa]l 
T.'GngFJs mostly from 1ZOO '!:o 2000 11111!. Drai:cage; syst~ms are ;;er:r ,1-, •. 

ve'Lcped aLe a great. numnet' of rf!se!"roirs and por..as ~xis7e eve:::rv­

nere, MoiAt coe!'ficient is bigger tnar. ~. Coal-t-e&.rlng m'ls s.:~·p;:, ~f 

c.out!J. faci3s ar:: oonsti t.uted princip8.J.~.y by Lor.gtar co<.i~. T2e.i':J.::''". 

Coal-accull!tllating basin& ~e present in ::oorue interl!!or.t<>ne Del a in::.. 

fault-block basin and ej_ongated :!'oJds of whicl:. the scale is ·s~1c1.:.::.. 

lectcnic activities are intensg. Coal .fia1ds a.1·e locate..! .:..u "'1.J. ~. 

areas of plateaux or lowe:: hilj_y a:-FJas, ':l.lli! t..Rve fcrmad ::Jome sr-.a . .:_::. 

water-storing structuree. 

3. The West of (;hi:c.a.. Tt.is t·egion is 0::1 the west vf the ~~Jrt~·l 

o! Chin& ana on tr.e North~-est of (~hin<l. It has loess plate&'l< ant: 

Inner •tongo.Lian P::.ateau ae well as hilly areas &..8 its mai.n hcqr, 

and includes some '!:lasina and valley plains. J..dminist.rati>ely, 
cocprises all prov~nces of the ~orthweat of Chin~, the Titsc 
-conomous Regi.Jr., the !nne:::- Rongoll.a .l!.utonomous Regi~n, the no:::-tr: 

o! Shanxi J:'rov·ince ~ the :1crth Clf Shanxi Provl:lce, etc. The re­

gion is lc-cateo. in !llCdium ten:.pero>.~e zone ar.d tenrpe::L"e.te-friglri 'l:c­
ne. An.'lUal rair.:f~ll is belo'l': 400 mm ( e::::c.e:pt ir.. the sout.b.eaf:l't ·J:1. 

Ti"oetian Pla-ceau) and :-:-c:.nge'.i from "'0 t.o 200 =· It i::; ::~f corltir:e­

r.tal tempera~~ .,lirn;;,ts. :a ~s ari1 in ~Y seaso~!' witt :wavy eva­

poration, Of rivers m:;>st are inner or:es, a:cd there are re>re sur­

!a~i~l water bodies. ~ith a moist cne!'ficient less than 0.29, ~~ 

is dry and eemi-dry region. ~-e tectc.r.ics of coa.l-acc'unulatir-4;; t<:­

e~ne or- -,;he eaett of Hel::mzhan }1ountain C:h.ain ar<:: sill'lle.r "co th0ce 

in the !io-rth of C!liDZ. 6ut ~:1 tt.:e we'3·~ of Helanshan XountE<::.:ls .,.,m 

fo~tiona a::-e of "'.esozoi:: ;:ec.eynclin.al depcsi. cR of ··t1ich thl' '!'.c1.­

J~ri+.y ~e Jurassic ~oal-beari~ rueasures. 
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~::ia~ mines 

The North of Oh~na 

simple> medium complex. 

aquifers ~o~ifers of rorelaquifers of !aquifers of 
destroie istics of aic fissure 1pore, £~sauretkarst f~ssure 
or infiu t 1 and karst fis caves, those 
enced by I sure I with drift sa-
mining a~--~~----~--------------~------------~rn~.d~o~r~~r~a~v~e~l­
tivities 

q_ < 0.1 

main wa'ter-ci;argirgiPrecipitat~on Pre::ipitaticnf~@cip~tation 
sources and ~te abu and :Fnreat:..c wa-,and phr~at:-c IPnreatlc wa­
ndance cf ·"'ater for ter. Tne outcrop water. hedJ.o-! ~E:r or •,ta'ter 
mines zone of aquifer 1 ere coniitionf'conducted by 

overlaJ.d by ar- I of water ente fract~re zo-
1gillaceous bot- 1

1 

ring in'to the nes; complex 

discharge annual 
o! indivi average 
dual mine 
m3 /h maxiC!Um 

!tom. Aquifer di- mines; relati. ,-rater sour­
ssected and con- vely big amo-lces; good wa-

l
fineG. by faults. I •mt of water.lter-·che.rgiug 
Good water-dra- 'ccniition2; 
lining conC.itionsj !big amount of 

~ 
surface. Poor w~'ter. 

nditions for 1

1 
• 

ter to enter 
mJ.nes and small! 
amouni cf water. ! 

I 

-.:::. 180 I 180•600 600--1800 I 
c::: ;oo I <1200 1200-3000 

effect of water ha-lexcavation very water hazardsjseverely i~-
za:::ds on mining and less influenced influence min fluenced, so-
excavation by water hazards ing tr~t does-lmetimes m~ne~ 

n't threaten 1are floodeu. 
the safety. 

level of difficulty . difflcult 
for water-control zimple I relatively and compli-

I 
simple cated 

l'iote: 1. The discharge of mines mru.ng Tertiary seam:; with drift 
sand isn't involved in the table. 

::18 

2. lndivid•Ja::. mine refers 'to a production mine rather than 
a mouth of shaft. 
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very- comp 1 e:z: 

Aquifers of karst 
cave A and f:!.ssure 

q)30 

'.Vater :lirec'tely 
or iucirectely 
:':rom lower Or<lo-
vician karst ca-
vee aquifers; 
Frequent hazards 
due to vrater cf 
high pressure 
which brtlak the 
floor of coal 
seame, and goes 
in mines tnrough 
faults or fiesu-
re zones. Very 
big discharge. 

> 1800 

> 3000 

eeve!'ely threa-
tened, mines are 
often flooded. 

very difficult 
even no possibi-
li'ty for perme.-
nest control 

~he South of China 

s~mp 1 e I me d' 1um l comp_ex 

aquifers of pore~ pore, fissure t:rst fissure-
fissure and kara aquifers and .arst cave aqu-
fissure karat aquife- ~:era or drift 

I :::s and acuifere 
' -

q< C.1 0.1< q~2 ! q<30 
I 

PrMit:itation; rrecipitation ~re~i~itation 
goo C. draining co- and surface ~nc karst under 
nditions, poor 
~ater-charging 
conditions; sma-
11 amount of vr ... -
ter to enter mi-
:Ues. 

< 130 

< 300 

!v-ery little 
fi-::J.!luence 

sill'.ple: 
I 
! 

1 '.'/Bter; g00d C-~CUDQ ri7?.TS 
I raini::cg condi- cr mines in !: i. 
j tions; :!.ess Sl~ lly areas or 
rface w~ter b01 pla~eau~, pre-I d1es; poor wa-1 c~plta·non n-:-.G. 

I t~r-Cha;:"ging r'.l!:'f'lCC water l co~ditions d~e bodies fer ~!-
jto overtu:::ningrnes in hilly 
'whic>1 l!lEo.de Cna p:;.ains; good 
j ngx.ing limes- ·t~ater-enterii,~ 

1
tone the floor conditions; 
of coa: seams;ibig amoun+, of 

!less water in- ~~ter. 
!r~~h-p~one; w~~ 
: 'C9r to e:t te>r ~ 
I m1nes is re::..a-: 
jtivel;v 
i 

a't::uno.a.nf 

I "80--·600 600-2100 

I < ~21)0 11 20Q.--3000 

\ ''f'i ter na.zarC:s \water hazards 
i inf'lacnce e::cafthrec.ten t~e 
lv:tticr .. 'bu-t; doe excavat::.on a:1.c 
; sr ... t t:r"reate:n cause casuP.l-
!t~e safety. lties. 

I cazy 
' 
' 

r~2..at5.ve"Y..y C..i-
:.::::.c~l-:, a let, 
r)~ ·.v:~;~: !lee<leO 
tC~ ccr.t:::-ol -..:a 

,te:::- anc karst 
i su 'Jevience. 
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Onntinae:! 

I ~ne west of China 

very complex 

k4rst underground r~vers 
~arst cave aquifers 

q)100 

I 

I siDr;lle 

or jpore !isS"..U:E 
,aquif-ers 

q<0.1 
X<0.1 

I 

meci.ium 

pore ~nd sand and gra­
fiss~e aq~~vel aquifere 
ifers 

In !!lines in hilly areas or IPrecipita- 1 Charged by ha!'ged prin­
plateGux, o= in synclinal ~ion; small I precipita- ~·i~elly cy 
pc s.i ti ve lanlti'orn:., karst oa-lrainfall; ti or. or '::ly a ter fraiL 
ves and dolines can be founimall amou- penet!'a- nfreezed 
every~rhere, forming a lot o t of water I 'tiel! of 1sc.nd and gra-
:.mderground river systems ntering surface '.Y"a•fl!~l ?-aj•ers or 
cr.arged by . .,ater fron: :preci i::1es. ter bcdles;~hicz: sana 
~itation and surface riversi; relatively ~~ayers; big 
w'uch has converged at firs I abund.an"C ~IDo'.nl.t of .... -a .. 
in water-collectir~ depres- water. ~er ~rod~ced 
sions; sharp rise and drop l lby n:ining. 
of level after torrential t I 

1
1 

rai~. In hilly areas and pl 
ins, precipitation and sur- I 
face water are major water I 
&ources for mines; river an I I 
rin'!.lets developed; a great 1 1 i 
mun'ber of pools a.nc reservo..j I 
irs· good c~ndi4ions of wa , 1 • . -
tar-interconnection; karst 
developed; ext!'emel.y a bun-
.:'Jant water. 

120o--.3000 

> 4000 

Ft'equen'C water-inrush with 
tremendous force and sl.l't 
.~eaten the excavation and 
often flood the mine. 

So jif~icu t ana expens~ve 
-:;:-,ac it 'lle.kes t:ne mining 
"conomically unreasonable. 

22(; 

Q-v100 

0-3CC 

rrery little 

I aimplP. 

I 
I 

I 
I 
I 
I 

1 
' I I 

I 

100-150 300,...120(1 

120 ... 300 600--?:JCO 
I The exc.a- I The excava-

I 
vat ion 1 s ttic-n l.s seve­
in.fluan- 1rely i:!'ll'lu'i!n-

1 ced but Iced '3.nd •he 
I mi::l~ ian'+. 1mine is flo-

1
1 three:te- o~ed. someti­

ned. 
I 

e_a j.ve y 
revention diffic;;lt, vo-­
f po'tenti£. l·.:.Lled ,.,a'ter­
ater a::: v•eico-c'trol. prc-
1 as pro~e1jec-1:e are P.e­
t to ~ont- eie~. 

lt'ol seepage i 
p.re neeC.ed. 1 
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BaSES OF CLASSIFICATION OF THREE REGIONS 

1. Th~ nature of hydrogeologic work in ~oal mines. Rydrogeo­
logy in ct;al minP.!'I aims at undergrour.d hydrcgeologi::8.l protlemR. 
It is czrried out and develope~ w~th the mining activities. Its 
principal objec• of etudy is the ~~ter-charging regularity vf mi­

nes -- relations:J.~p of mini.ng activities with different · . .,6.ter­
charging conditions and conditions of water from all sources get­
ting 1nto shafts or worked-out areas -- rather than ~quifers and 
their replenishment conditions. In produt::t:i.on mines, the space 

filled with water 1e shafts and road~dYS rather than pores, lis­
surea ~nd karst caves. Beside, water-storing rocks in three re­
gions, even they possess the sa:me n~:;:cur·e, snow evident C.iffere:l­

ce in water sa•uration and effect on mines due to their dlfferen­
ces ~f geographical location. 

2. The ~i!!erence· of geographical situation. Grounc'. "~tater and 
surface wa•er form an inseparable entity, In this meaning, the 
difference in natural geographic concitions re!lects ffilbsta~tive­
ly the difference of undergrounc water-fo~ming conditicns. ~~e 

cli!D&te is the most significant factor which c~a1·acterizes r"atu­
"t'al geographic si t-..1ation. It affects very :nuc•. t[,"' format :;.or. of 

groundwater 1:::1 a mine or an area, As the root cf the ::r.s>.t-rer, tr.e 

~riginal source of groundwater 1s precipitation. Therefvre, ra­
infall and moist coefficie:tt can immediately reflect best the for­
ming conditions of groundwater especially phreati: ·"ater, :;·tlina 

is a count:;:oy -..ith vast territory, crossir..g flvE. :.empe.:-att1re zo­

nes from the sC'uth to the nortr •• All of these ;:.r-n._.e a c;rea-c d:..f­

!er~nce tn natural geograp~ic conditions ir: -c:Je -:::ree :::-eg::. ons. ;.n­

nual rainfall and moist coe:!f lcj.ent C'f a region dif!sr "- :ot from 

the others. In the South cf China, the ar.nual rainfal:. :::ange8 
from 1200 to 2000 mm, and i;he :noist c.Jefficient is '·,ig.;s::· -cr.an ··; 

whilE"< in thE Ncrthf the fermer is '.i00-900 ;run an:l -!;l1e lat:e:· c. 3-
0.6; ane in the 'llest, they ar~ respec'tiYely ur.der ~co :n.rr ( ger.e-
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rally • so-200 mm) and smallar than o. 23. E'luc • t>y '-lflir>e; "';'lree l.a­

rge regions as criteria of first level clasEificat!or. ~aaed oL 
natura} geographic conditions. the r(!giona: hydrc.e;a0Jogica: dif­
!erences in China's coal mines can be d~stingu~sheu accoraing ou 

the ground.~rater-forming conditions wnich are thf' key of the pro­
blem, 

~. The difference of basic factors to form ueep ground~~ter in 
mlne area. The basic factors to form deep groundwater, as stated 
in the paper, refer to the geolog~cal and st~~ctural characterifl­
tics of coal-accumulating basins -- structural form of co~l-bea­
r 2.r..g measure and coal ·oasins. The characteristics of aquifers ir: 

min~ areas depend on coal-bearing s~rata, while the scale of wa­
ter-storing str~ctures and the conditions of dis~lacement are de­
termined ~Y structural form of coal basin. In the South cf 0hina, 
the major formation consist of Palaeozoic Permian Longtan coaJ 

rr.easure s. 'xenerally, the overlaying a:r:.d underlaying layers of se:­
ams o~ coal ueasures are composed of marine beds constituted ~y 

tl:ick carbonate rocks. Foluing has been i::1tense and formed emall 
'Nater-storing structures. Becaase it is a hilly regicn, covering 
tops~il is very thin or lost. Therefore, deep eroundw-ater and ~h­
reatic water as well as surface water are very close and charge 
~ac~ other. With favorable conditions of displacement for deep 
ground\vater, mine areas have very developed karst ·cy which coal 
mi::1es are seriously threatened. 

On the ccntrast, in the West of China, the greater 
strata consist of Mesozoic Jurassic coal measures deposited on 
old bed rocks. 'The coal measures are all continental seC.irr.er.ts 
in interior segs and are principally ~ompose:d of basal conglo~e­
rate, silostone, kerogen shale. aluminous muistone and inter~eu­
ded sandstone and mudstone. Water s~orage capacity ia poor {~ost 
of strata are impermea~le or weekly permeable). It is only i~ de­
ep valleies and valley basins that cau be found relatively alnn­
dant water. So, generally, the water-make is small in mines. 
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:::l.e l:.;we!· pa:: o: co<-1 ,neasures is -::cmpcseJ. o:Z m::>.riJ"-e-ountire~':: _ 

:nterbedde·~ ~:<:.rbcn:..:!:~::-ous s,;:::-ata, ande:::-l<:.id. 'ty trick :nidCl<: '~r­

isvi.c.iar: limes"tv~c. ~id.d!e Pal£..eozoic stra:+;a a=-e- lost Ct1 II!pletc~ :·-. 

ThE' fo:!..C.ing has bee:~ SJ!ootL an.C. formeO. scme v;ater-s-i;crage wor:.ce­

:!..ines and !'!ync!.inee, of lc.rge scale. The upper ph:::-ee.tir: ''~"-te:: : : 
often hydraulically related to ·ieep grounihvai;~r and beth rec:ca.r­

ge eacb other. ':?hF r..:..soharge of aq1;.i:fer in n:on!'clinr; and syn-::: 15.­

ne of !:lore tr.an 1 OOC m iecreasee 'di th the deptn az:d '.;here exist 

iifferent vertical zcnes. In other coal bas:ns, the outcrops cf 

seams are overlaid and confined by Quaternary a:::-gillaceous soi.:.. 

0r the shallow part of aquifer is cut and confined by imp!::r:nea.b­

le faults. tinder t!',ese cond.itions, little aitount of "'a".;er is :::-2-

::llr~rged to dee}> aquifers in coal basins. 

FIVE CONvi~:O~S FOR OLASSIF!CATION OF ~I~tS 

l'he purpose of classification of hydrogeologic types of (;oal 

cines is to distingaiah occ.l mine acco:-ding tc cornplb:r.ity cf hyd­

rogeologic conditions. The pr~ject presented in tte paper divi­

ii.ed a vaE:t region into three or four types (simple, m~diui:l, c:n"!­

p:!.ex, very complex). 'Ih<! siTI'ple way to estimate tl::e ccmple:r.i "::' c:" 
~ mine is to cone ide:::- hew tt.e water-make: is and how d.ifficccl-;; -:;,,." 

water-control is as well as whether the mine is .t'lootl!::d, 'L.r.s pc:­

per p:::-oposed twc ot!"!E>r cri te:.:-ia -- the ct,'"-ractr;r and \iatec· caJ;a­

ci ty of aquifere :'lest:::-cied or affected by excavation as '.vel::. z.s 

the :Dain water sources and their amount c:f water gci~g .!.rJ :nir..as 

-- as add.i tional analyt1.c conte~ts. These five con.H tiuns 'Cav"' 

constituted the 'J~.se:s for t:'l.e project cf the divi8on :Jf t:Tu~ s•.J­

bgeste~ in the paper. 
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