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FOREWORD

Groundwater is a major source of water supply"for a large percentage
of the world's population; in many cases it is the only source.

The evaluation, rational development and management of any groundwater
resources require a thorough knowledge of the subsurface environment and an
understanding of the hydrogeological proeesses that govern the occurrence,
movement and yield of groundwater.

The variations of the leve1s and quality of groundwater in time and
space provide valuable information on the physical and chemical
characteristics of the groundwater reservoir. For this purpose, the
systematic measurement of groundwater leveIs and the regular collection of
water samples from wells for quality determination have been a common practice
in many countries for a long time, frequently ''as part of the responsibilities
of national Hydrological Services. However, the concept of a groundwater
observation prograrnme as part of a management-oriented information system is
relatively new.

Recognizing the need for guidance on the planning and implementation
of a groundwater observation programme with this new dimension, the V[t'{O

Commission for Hydrology entrusted the preparation of a technical report on
the management of groundwater observations to Dr Y. Bachmat (Israel), its
rapporteur on groundwater.

This report, approved by the Commission at its seventh session (1984),
is the first WMO publication in the field of groundwater. It is hoped that it
will be useful in providing guidance for all those involved in the planning,
design and operation of groundwater observation programmes.

It is with great pleasure that I express the gratitude of WMO to
Dr Y. Bachmat for the time and effort he has devoted to the preparation of
this report.

(C.o.P. obasi)
Secretary-Gene raI
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This report discusses, as a relatively new co1c1nt, the groundwater

observation programme as part of a management-orientedinformation system and

emphasizes the importance of such a Programme for the rational management of

groundwater ,""o,.ri""=. The report "otii"t= 
of eight chapters: Chapter L

discusses the purpose and scope of groundwater-related observations' with much

attention given to the role of hydrological information in groundwater

management and to the information-glnerating Processes' Chapters 2 and 3

dwell briefly on the definition ana tUiectives, and on the planning T9 the

management of a groundwater observation Progralnme' Chapter 4 deals with the

feasibility study which considers such topics as: the survey of data needs'

inventory of existing data and Programmes, problem identification and

formulation as well as conceptual decisions and design concepts'

The main part of the report is devoted to the pretiminary and detailed
designs irra is contained i; chapters 5 and 5 respectivery. chapter 5

discusses, inter alia, the classification and tlpes of groundwater networks

and the preliminary design Process- It considers in detait the preliminary
design of the basit network, covering such topics as: general guidelines'
network elements, design criteria and policies and methods' It also provides

a steP-by-step procedure of a formal network design'

The detailed design of the basic network covered in chapter 6 focuses

on the selection of observation sites, the frequency'of observations and the

design and installation of observation wel]s. The operation and maintenance

of the network is also described in detail '

Thefinaltwochapters JandS)aredevotedtomonitoringandcontrol
of a groundwater observation Programme and to its administration'

SUMMARY

RESul,lE
E

I
t
i
I
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Le rapport traite d'un concept relativement nouveau, a savoir les

programmes d,oiservation des eaux soriterraines consid5rtis comme composante

d,un systEme d'information P1;;- spricialement 'destin6 i ta gestion' et fait
ressortir f importance d' un tel Programme Pour I'admi-nis.tration rationnelle
des ressources en eau souterraine. I1 comprend huit chapitres : Ie

chapitre I traite de I'objet et du champ des observations relatives aux eaux

souterraines, en insistant ;-i" t6i" des donn6es.hydrologiques dans Ia

gestion de ces eaux et sur le pro-cessus conduisant i ta production de

I'information. Les chapitres Z 
-"t i r5voquent briEvement la arltinition et les

objectifs des prograrnmes d'observation des eaux souterraines ainsi que Ia
planification et la gestion de ces Programmes' Le chapitre 4 est consacr5 i

. 1,5tude de faisabilitri i effectuer notamment sur 1es thEmes suivants z

besoins en donnrSes, recensetne"t des donnr5es et des Programrnes existants '
dr5termination et formulati"r, a"-probrEme, d6cisions conceptuelles et principes

d'organisation.

La partie principale du rapport est constitu5e Par 1es chapitres 5

et 6 qui irrt6te-s"errt 
- respect-ivement I 'organisation prtiliminaire et

I,organisatioi 
--a;t.iif;" 

des r6seaux. Dans Ie chapitre 5' t,"" ll:""t=
r5tudient, entre autres, 13 ctassification et Ies tlpes de reseaux
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d'observation des eaux souterraines et Ieur conception pr6liminaire. Ils
examinent de manitre approfondie Ia'conception prr5liminaire du r6seau de base
sous, . notamment, les irrtitr.rf5= suivants : dirlctives grlndra1es, 6l6ments du
16""".r, critEres, politiques, mrlthodes de conception. IIs dr5crivent 6galement
la maniire de proc-,5a"r pJr paliers i I'organisation d'un rriseau bien structurd.

La description de I'organisation aritaittr5e du r6seau de base faisant
l,objet du chapitre 5 est ax6e sur Ie choix des sites d'observation, la
frt5quence de celles-ci, la conception et la r6alisation des- puits
d'observation. EI1e s'6tend aussi i I;exploitation et I'entretien du r6seau.

tes deux derniers
cont16le des programmes
administration.

STNO,IARY

chapitres (7 et I )
d'observation des

IX

consacr6s au suivi et au
souterraines et i leur

sont
eaux

Pi3turvrE

3ror 0T'teT paccMarpnBaeT B KaqecrBe 0TH0chrerbHo H080fi K0Huenuilr

nporpaMMy Ha6nEneHh14 3a rpyH T0BbtMr4 B0taMh KaK qa cTb hH00pMaun0HH0fi ynpaB-

IeHqecK0fi fl4cTeMU I n0IqepKrBaeT BaxH0cTb TaK0r nporpaMMbt Jl/lF paul4oHaIb-

H0ro ynpaBneHhF pecypcaMr4 rpyHToBbtx B0JI. 0rqeT c0cTo14T ,13 B rlas: r/laBa

l paccuaTphBaeT uerb h o6IeM HaOrnJleHhfi 3a rpyHT0BbrMl4 B0raMh c yJleneHreM

3HaqrTeIbH0r0 BHhMaHhR p0/l14 rhnp0MeTe0p0/r0rH'recK0r 14H00pMaurh B ynpaBle-
HVln rpyHToBUMh BOIaMh I npeJl0cTaBreHh0 ,1H00pMauilt1. flaaa ? u J rparro
paccMaTprBaET onpele/reHr4e h 3aJIaqh, a TaKxe n/laHhpoBaHr,le 14 ynpaBneHhe npo-
rpaMMofi Ha6nBIeHhr 3a BoIHbtMt4 pecypcaMn. l-naBa 4 colepxnr 0630p TaKhx

TeM, KaK : 0630p n0Tpe6H0cTet4 B IaHHbtx, l4HBeH Tap143auhff cyuecTByt()lll1,1x IaH-
Hbtx r nporpaMM, onpelereHHe h n0cTaH0BKa np06reM, a TaKI(e K0HuenTya/lbHHe
peueHrff 14 KoHuenuhh np0eKThp0BaHnR.

0cHogHan qaCTb 0TqeTa n0cBRUeHa npeJtBapilTe/tbHbtM 14 .[eTa/lbHuM np0eK-

TaM h colepxhTCF c0oTBeTcTBeHHo B TraBax 5 vt 6. [raea 5 co.aepxnr, cpelh
np0qer0, K/racchCIhKauilh h Thnbl ceTeh rpyHT0Bbtx 80.[ h npenBaphTeIbHuE np0-

uecc npoeKTnpoBaHhR. B rrage JteTaIbHo paccMaTphBaeTCR npe.0BaphTerbH0e

np0e(Thp0BaHhe 0cH0BH0h ceTn n Ia(ne TeMH, KaK: 0cH0BHile HanpaBIeHnR pa-

00T, 3/leMeHTbt ceTn, KphTephh np0eKThpoBaHhF, n0rrTt,tKy t4 npnMeHHeMble MeT0-

.au. [nasa TaKxe npelocTaBrFeT n03TanHy0 np0uelypy onepaTHBH0ro npoeKTil-

POBAHTR CCTh.

leTa/lbHbtfr npoeKT 0cH0BH0r ceTn, paccMaTpfiBaeMHR B r/laBe 5, c0oKy-
chp0BaH Ha Bil6ope T0qeK Ha0r0leHhff, qacToTe Ha6InlleHilil h np0eKThpoBaHhh,

a TaKXe CTp0r,lTerbcTBe Kon0IueB an+ npoBeJleHl4fi Ha6r0IeHilfr. .[eraluHo pac-
cMa TpilBaeTcR TaKXe 0yHKUl4OH14p0BaHne n 00cnyxhBaHhe ceTn .

3axlroqnrerbHile rBe rraBu (7 h 8 ) nocBFueHil M0H14TophHry h K0H Tp0/ll0

nporpaMMU Ha6/l0JteHhf 3a rpyHT0BbtMt4 BoIaMh h ee oCtUeCTBreHn0.


