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Ashok K. Dogra

ffTqff 7M
Joint Secretary

D.O. No.F.14-5/2008 (CPP- II)

Dear Sir / Madam,

The Government of India (Ministry of Water Resources, Central
Ground Water Authority) has been taking several initiatives aimed at ensuring
long term sustainability of ground water resources in the country. The
success of these initi 3tives depends on the active participation of all stake
holder including the Universities. In fact, the Universities and other institutions
of higher education have a greater role and responsibility for dissemination of
information on Ground Water Recharge and Rainwater harvesting. The
Central Ground Water Board (CGWB) has launched a special campaign
targeted at Educational Institutions. Technical Guidance for the purpose shall
be rendered by the Regional offices of the CGWB. In this connection, a copy
of the letter No.1-3/W3ecyJMedia Plan/CGWA/2008 dated 20t" June, 2008 &
Letter No. TS/Chmn/CGWB/2007-327 dated 281" January. 2008 received from
the Central Ground Water Authority / Board is enclosed (Annexure-I).

The UGC has also earlier circulated to all Universities, a Model Course
(Certificate, Diploma and Advanced Diploma) in Watershed Technology /
Management vide UGO office letter No.1-1/2004 (COP) dated 15"' December,
2004 (copy attached) Annexure-II.

I request for pr)-active role of your University in this National Mission
which will go a long way in ensuring the sustainability of Ground water
resources in the country. The University may directly get in touch with the
Central Ground Water Board with regard to other details.

With regards,

(A.K. Dogra)

JMPT PHONE: c ig q OFF : 23232055

ti FAX:23219716

f r ^t 3 3114+1
49g Jff v %7 RP)', 5 ftA - 110 002

UNIVERSITY GRANTS COMMISSION
Bahadur Shah Zafar Marg, New Delhi-110 002

E-mail : akdogra@ugc.ac.in

August, 2008
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Shri B . M. Jha , Chai-man, Central Ground Water Board, Ministry of Water

Resources , Bhujal Bhawan, NH-IV,Faridabad - 121001 ( Haryana)

Shri R.C. Sharma , Scientist D. Government of India, Ministry of Water

Resources, Central Ground Water Authority , A2-W3, Curzon Road Barracks.

K.G. Marg, New Delhi-110001 with reference to him letter No.1-

3!M.Secy /Media Plan /CGWA/2008 dated 20.06.2008.

US to Chairman , UGC, New Delhi (A status Note/Model Course on

Watershed Technology is attached)

Publication Officer , UGC, New Delhi (for posting on UGC website)

Guard 14-, W1

(V.K. Jalswal)
Under Secretary



No. 1-3/ M.Secy /Media Plan/ CGWA/2
Government of.India

Ministry of Water Resources
Central Ground Water Authority

A2-W3, Curzon Road Barracks
K G Marg, New Delhi - 1

To,
Prof. Sukhdeo Thorat
Chairman,
University Grant Commission
Bahadur Shah Zafar Marg,
New Delhi

Date : 20/06/2008

0 JU N 20082

Sub: Dissemination of information on Ground Water Recharge and
Rain Water Harvesting - reg

Sir,

Please refer to this office DO letter No. 327/ TS/ Chmn/ 2007 dated
28.01.08 of Chairman, Central Ground Water Authority on the above-cited
subject requesting issuance of necessary directives to all concerned for ensuring
dissemination of information on ground water recharge and rain water
arvesting tnrougn various activities in all the educational institutions under the
ommission under your able guidance.

The Chairman's office has not received any communication so far. I shall
be highly obliged if you kindly communicate a suitable date and time for
discussing the broader issues and modalities for ach ' iog the basic o e ive o
this en eavor which will give a major boost to ground water recharge

' 'augmentation and sustainability of ground water resources in the country.

The 'Advisory Council on Artificial Recharge to Ground Water" would be
a meeting again in the month of September'08 under the Chairman hi of Hon'ble

-UnionUnion Minister of watP^ * e impact ,o f=rc-0mm enclat+onsa
the Council and the subiect under discussion is one of the recommendations.

Akwocw

This issues with the approval of Member Secretary, CGWA.

Yours faithfully,

(R.C. SHARMA)
Scientist 'D'

Copy for Information'fo
Chairman,CGWB, CHQ, Faridaba,
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E-mail: cbmn-cgwb@nic in
Fax: 0129 -2412524
7-TT-'?U `T c55TZ

vwf. .-IV
^T^T^ 121001

Goverment of India
Central Ground Water Board
Ministry of Water Resources
Bhujal Bhawan
NH-IV, Faridabad - 121001

No._/TS/Chmn/CGWB/2007- Date

Dear P-A moo, ¢t ) 2 8 JAN ?0

As you must be aware, Ministry of Water Resources, Govt. of India has been taking
several initiatives aimed at ensuring long-term sustainability of ground water resources in
the country. The constitution of "Artificial Recharge to Ground Water Advisory Council",
by the Ministry of Water Resources under the Chairmanship of Hon'ble Minister of Water
Resources has been a major step in this direction. As per the recommendations of the
council, the 1st National Ground Water Congress was successfully organised by CGWB
during September 2007 to provide a common platform for exchange of idea, information
and concerns among policy makers, planners, scientists and stakeholders.

The 2nd meeting of the Artificial Recharge to Ground Water Advisory Council
constituted by Ministry of Water Resources held on 12.09.2007 has recommended that a
special campaign be launched for dissemination of information on ground water recharge
and rainwater harvesting in educational institutions . In this regard I request you to take
necessary initiative in the matter by issuing necessary directives to ensure dissemination of
information on ground water recharge and rain water harvesting through various activities
in all the educational institutions under the University Grants Commission in the country.
Necessary technical guidance for the purpose shall be rendered by the Regional offices of
CGWB , the list of which is enclosed for kind perusal . I request you to kindly accord top
priority to this endeavour , which will give a major boost to ground water recharge
augmentation and for the sustainability of ground water resources.

Prof. Sukhadeo Thorat
Chairrran,
University Grants Commission
Bahadur Shah Zafar Mang,
New Delhi, Pin:110 002
India

r1' m^ ^Jd

USLcP^' "J ^-

Yours sincerely,

(B. M. Jha)
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I hi I'^ I„",^, 'ruector The Regional Director The Regional Director

rnunl pi, mid Water Board Central Ground Water Board Central Ground Wittier Board
i

l4oilhrin Itck I )Ii North Eastern Region Southern Region
B

al IthnwnuIlhu
Tarun Nagar, Bye Lane-1 uilding3-6-291, Sadhana

l
Sitapur RoadSector is

Near Rajiv Bhawan 1st Floor. Hyderguda
,

Yojnnl(nn, Ram Bank Cnau Guwahati-781005 ( Assam) Hyd a rabad -500029 (A . P)

I I,ucknow -226021 .P

I Ihf Regional Director

('rnlral ground Water Board

North Western Region
) B, Bhunil Bhawan
Sector 27-A, Madhya Marg

Chandigarh- 160026.

The Regional Director

Central Ground Water Board

1 Western Region

6A, Jhalna i)oongri

Jaipur-302004 (Raj.)

The Regi•,nal Director
Central <,iund Water Board

Central Region
N.S. Busldtrig, Civil Lines

Nagpur-440001

I_SMaharashtraaj

The Regional Director
Central Ground Water Board

Eastern Region
Block- C.P6, Sector-V,
Salt Lake City,
Kolotta-700091

The Regional Director
Central Ground Water Board
West Central Region
Swaminarayan College Bldg
Shah Alam Tol Naka
Ahmedabad -380 022

(Gujarat

The Regional Director
Central Ground Water Board

Kerala Region
Kedizram. Kesavadasapuram

Trivendrum -695004

PC

The Regional Director
Central Ground Water Board
South Eastern Region
Bhujal Bhawan
Khandagiri Chhak
Bhubaneswar Orissa-751030

I

i iic i'b-'-'

Central Ground Water Board
North Central Region
Block-I, 4", floor,
Paryawas Bhawan
Arera Hills,

Bhopal-162011 AMP

The Regional Director

Central Ground Water Board
South Eastern Coastal Regic:,n

E-l, G-Block, Rajaji Bhavan,

Besant Nagar , Chennai-

600090

The Regional Director

c.enttai +_iround Water Board

North \Nest Himalayan

Ruby Stropping Complex.

Sanja Nagar

Jammo - 180001 (J&^K

I her Il,

e i 3

0nal Director
,round Water board

({ t•'triisgaft

The Regional Direr or
Central Ground Water Board
Middle East Region
Lok Nayak Bhawan, 68"' Floor

Dak Bun glow Chowk
Patna-1

I The Regional Director
Central Ground Water
BoardSouth Western Region

1 eena Apptt, ^ - 1 Coss, I 1", plain
1 Block 4, lovsiiagai

Bangalore
56001J (Krrnetalci_-___

The Regional Director

Central Ground Water B'
Northern Himalayan Region

Barol- Jhikli,

Post - Darn
Dharmshala - 176057

The Regional Director
CenL-al Ground Water Boar 1

iitta,anchal Region

t-A.nkitpurarn
j General Mahade ` iir'' i `

^Dehradun 2c1800'.
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Sn.r.nrJrn- .%/i+lliao, Jilrnn-r

pia Tv. t
4oint Secretaryr^

F.Na.1-1/2004 (COP)

The Registrar

0 -2-4 V4

V,'P.rr PHONE 011.23386126

crib RES. 011 -26197645

tEHT FAX 011-23386128

e-mail
011-23382087

csmeena @ugc ac.in

I tccf€ i s f 3i-j C hi 3uz?m

u t -etI i =r^rfJari:Ta l

^1^r ZiR1 fain-f n
3sf l ^Y3 1 -1 TIIDOr

UNIVERSITY GRANTS COMMISSION
Northern Regional College Bureau &

Career Oriented Programme
35, Feroze Shah Road, New Delhi-1 10 001

over bUr-,2004

r

° D'2`0C14

Subject:- Syllabi for the courses (Certificate , Diploma and Advanced Diploma in
Watershed Technology /Management.

Sir/1MMadam

The UGC has decided to introduce Watershed Technology/Management
as one of the Courses under its scheme of Career Oriented Programme. I am
enclosing herewith a copy of the Syllabi for the Courses (Certificate, Diploma
and Advanced Diploma in Watershed Technology and Management) as framed
by the UGC for your information and necessary action.

It is requested that you may kindly inform all your affiliated
colleges/institutions about the introduction of this course under the UGC Scheme
of Career Oriented Programme by enclosing a copy of the syllabi to these
colleges. It is therefore, requested that the colleges may be asked to submit their
proposals for introduction of this course under Career Oriented. Programme.

Yours faithfully,

(C.S.Meena)
Joint Secretary

Encl:-As above



r

l.cutilludic (,OULSC Ili }^r;l1CfsJ ud i'CIII- o -v/ JilllagCII1CIlt

Ilarth .l', stmt:

---Earth as_a_-membeLOf-solar family /atmosphere, hydrosphere and lithosphere. Idea

about the age and interior of the earth.

Weather and Climate;

Latitudes and longitudes. Weather and climate, atmospheric general circulation. Air

mass as weather fronts. Weather elements. Monsoon circulation, types of rainfall

distribution. Monsoon through monsoon depressions and tropical cyclones. Recording

of rainfall, rain gauge, methods of determining mean areal depth of rainfal 1.

Introductory Geology:

Geological Time Scale. A brief history of the earth through geological time. Rocks as
agreegates of minerals, types of rocks. Main geological formations of'. India as water
bearing strata.

Weathering and erosion. Soil formation. soil profile and classification of soils.

Rocks as layers (beds), their attitude (dip and strike). Use of clinometer compass and

Brunton compass. Simple geological structures: Folds, faults and unconformitics.

Maps: Topographical maps, scale and its representation. Map reading. Global

Positioning System (GPS) and its use.

Geological agents, their erosional and depositional activities. Brief introduction to types
of landforms. Study of toposheets: Land forms drainage patterns and watershed.

Water Resources: Hydrological cycle. Assessment of surface and groundwater

resources. National water resources. Economics of water use, legal control of water use.

Need for sustainable water management. NGOs and their role in water management

practices.

Ground Water

I.

Occurrence. Vertical distribution of ground water. Aquifers, confined and unconfined,
Water table variations. Perched water table Porosity and permeability. Movement of
ground water, Darcy's La\%. Types of ucl!:; Introduetct_ ideas about' the fodo,\'ing:'

Water logging, Conjunctive use of water Causes li,r depiction of water table, vV<rtcr

analysis kit and its use. Elementory idea i_bo7ut gro undwaler cso1ora4ion



1 1, 1 1 : , l II 'i,il (I . I1, li 11 `i;'l ll^ ;IIIC_

rrti( 4ern i 1^( H!«1-vViIlCr l1} i wa!fr^^ tNItiell-ollGhcn!uc.:l-dlaIa---

n1,:Ullilln.

ni6cl•c :^, n^ i;ilc^ and UIIjFCtivl_e
,+ .y t`1 `I'il' (1!ritalCl^: 1^1U[i.

i., ii: U'.^"I11 'I1" `.'VIi I.;li-Lc lif)CI cl IVI1

In v CCI llcd Il^rlli!!c[

I!P. :IS11, i". ill!lil' C('inlul, (ri I;1!-.111!!, LiniC^III's, check 011115, iccHciwtiu l ul

u„ I'.Ii,l t,,'ulcr tli l 'cFtil!;t, r.:,f water h.IrveSticlp, altliiCiul rccilnrcc.

ir7`t!1 of rn)lLlll I,}'1 l l PISvC p0 Iy'fw1; :I l'! b y IS(IIICyu l tl icrthcds

1?Inl'IC;iI !i11u': VI'ill. it) l' (11o}^i;;it Intl': Ii nl.

''I'r;n niChuuc=Iphic ',.Cud sc=lulleutary rock types. lcstlrc e,

tunv Lil^ri ccr ihrposiL;, tcrrac.cs, gullies, ;oil erosion and oilier (allurr_s
i nrllls OI ieuu !tion of ncqu, nrlp rcatlinC, locating of position on the map.

ls,c of Clino;neter compass or Urunlon compass fir location 011 the mall.

Of dip and sI] il-'of strata a!ld its plotting oil the map.

III IJ(;(Cs.: lflci1 artrvitius
I analysis I:it for dclcrnliI I illpll, tcnlpcratuie, conductivity, dissoIvct

vc,tct rau!plc.
determining quality of water.

rirain;i1 c pattern and dclincatiou of waicrsh .

ite atltl .unfit rd r:cL:uCLc::ullctutC5 its dcscriptiolt.



Diploma Course in Watershed Technology/ Management

Surface IIN (11. u -
Ilychological y I^. Iniiltrltiua. !a^.,lr , itw! _ 1 _iu^^r uul u^^lices Kuno^ u::nm

flow, Nicthods of
Ifydrolegy-ohdrouglitsrrc

i n of run-u I .

- °y g lclinitinmansity^cs^ 1 atinc of droughts.-- ------ ---

Causes of floods.
Flood controls: Flood control dams , detention basins , levees, diversion channels, flood

channel improvement schemes.

Geomorphology:
Geomorphic processes, endogenic and exogenic. Classification of valleys - drainage

,patterns and their significance. Morphometric and hypsomctric analysis of drainage

basin. Watershed delineation.

Ground Water Hydrology:
Dracy's Law and its validity Aquifer, types. Steady and unsteady radial 11ow of ground
-water. Analysis of pump test data. Aquifer performance test and step Draw-Down Test
for determination for aquifer parameters and well-loss (Theis & jacob's method).
Ground Water Estimation Conjunctive use of surface and groundwater. Inland salinity

problem and saline fresh interface National Water Policy.

Ground Water Exploration:
Introduction to geohydrological and geophysical methods of groundwater exploration.

Techniques for resistivity method of exploration.
Wells types and their construction in soils and hard rock areas. Methods of drilling

tubewells : Cable tool, hydraulic rotary, reverse rotary and UTfl (Down The Hole)

Centrifugal and borehole type pumps. Development & rehabilitation of tube-wells:

Irrigation Management:
General irrigation development in India, historical review, modern trends. Crop

requirements and irrigation scheduling. Major Indian crops, times of sowing and
harvesting. Crop selection, depth and frequency application of water irrigation schedules.

Water use of efficiency, cropping patterns. Water conveyance and application methods:
Lined and unlined canals, control and diversion structures in field channels and drains,

their design. Underground pipe system.

Drip • and sprinkler irrigation systems. Drainage : causes of water logging , design of

surface and sub-surface drains , saline and alkaline lands . Reclamation and management

of salt affected . lands:

Soil and Water conservation:
Chiiractt'uz,ltion and identification oh'.\ Itcrshc,l. Soil and Water con,rl\ation praeticrs
Gcotechnical investigation and design ui. arrticial recharge structure: ]nj,ecuari A\eIfs.

Induced Recharge structures, Piti french, ; ,and combination of structures. Safety

of recharge structures



local Noirliovcrnnicntal Orgunizalions suun,;ly ul their

<r iter ttualUv RlniitWriut;
smufacc and groundwatci and its health hazards Prcvcntative uirtsua:,

tachni7ogics of cuiitauiF]I t i d water wrti 1 I5cCTal rcfcrcncc0 fl imIt e amt

^r identification of t arious gcon o phis features including drainage ;'attc n:;,

,f drainage basins.
of stream velocity and run-01f(held)
of "f ,c S wring Theis Curve -type Method, Jacob's Method

iii"ui of dream velocity
tI II1 II1 .tS S

nit £unl Coll Stwclion of soil an d water conservation s truc W tCS 5H0

Contours "frcuctting, Check Dams including cost estimation and dcsirn

^V Yield Visit). Soil sampling procedures , visit to clterniLal soil testing

lilteraction with local NGOs engaged in Watershed l'rogiamnio

:Advanced Diplopia in Watershed Teclulology /Matsagatnertt

d ^hlan;tgcineut: c !illARil iies to harness surface and sub-surface e ater.h li ng tec no ogteengineer
utcthods including ASR (Aquifer Storage Recover)`) Management of artilicial

<<quiier_
f pL prime watershed projects, guidelines for project picparation

. Walershcel

insb .asd micro -level delineation , drainageaMi nacroon.ceadilical
1r halation on watershed : Analysis of project elements, need assistanc . socio-

ui vey
rcSOUtces mw)agerrtent with multiple use concept . Project economics

pleinenWtion and managenteitt . Watershed impact analysis

f:'Iaua^^cmcual^si /IVlr^d lei/ n
nn of data, el t. iflcation of data, measures of central, measures of dtspccae,n

nartilc deviation, mean deviation, standard deviation), skewness, kurtosis.

;ity: Ucllnition, addition of probability theorem, multiplication law of probability

,suer programming. Data base management systems.
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I'll otogrammefary & Remote Sensing:
Definition and 1,1minology. Geometry and types of aerial photograpl;s. I'hotoguiphic

scale. Rehcl displaccmcnt. Photographic mosaics.

F[ectromagnetic spectrum. Energy solace and its characteristics. Rcoiotcsensing pl:!t

forms and sensors. Earth resources satellites: Land sat, SPOT, IRS Series. Visual ima

interpretation , key elements ; topography , drainage patterns & texture, erosion, image

tone, vegetation and land use.

GIs :
Fundamentals of EIS. Components of GIS. GIS technology & application. Vaster and
vector data. Data input and editing. Data query and analysis. Spatial data modeling,

attribute data management. Analytical modeling in GIs.

NGOs and their function:

NGOs: Role of voluntary agencies . Sociology and community participation.

Formation & registration of NGO/Public Trust . Rules & regulations . Liaison with

Government Department & Donor Agencies . Formation of village watershed and water-

user groups. Functioning of Zila Parishad , Telisil (BDO) & Gratnsabha . Role of women

in watershed management. Watershed informatics , data bases and regulations.

1'tacticals:
Use of stereoscopes for study of aerial photographs.

Preparation of land use, land cover maps.

Use of software in Water Management.
Digitization of various thematic reaps.
Integration and application of GIS.
Close interaction with NGO : Contact programme, field work and studies on type

watershed.
Books:-

"Texts:
Apollo, C.A.I. and Postma, D. 1993. Geochemistry, Groundwater and pollution John

Wiley
Billings, M.P.1977. Structural Geology. Prentice Hall of India.
Mukherjee, P.K. A Textbook of Geology
Thornbuiy, W.D. Principles of Geomorphology
Todd, D.K. 1980. Ground Hydrology. John Wiley, N.Y.
Krishnan, M.S. Geology of India and Berma
Tidetnan, E.M.Watershed Management guidelines for Indian conditions. Omega

Scientific Publications, New Delhi.
Duff.D.199.3. Holmes Principles of Physical Geology
f1aitra,Irf_I '_:Watershed mmiagc!ncnt project planning development and implcmc!!tatiun.

Omega Scientific Publications, New Delhi
Dull I).1993 1 lo!nlcs' Principle. of Physical Geology. Champan & i hill. 1 ondon



,1 J.AVatcr and \Vastc Water 'I cchnology
h4 I nniSchoch. K M.I998. I nvirinmcntal Science

C s(cm aiD soiuuon,- JOnca a I i,,, 1_'^l

;, I.
1;I J l".,^^U(''^C.ll NICIhOdr r '.II

nd Kirkpatrick,_C.20O0
Sustain tble_Developntent and integrated Approach.

Edward Elgar

and Brides, 1S. 1993. Water supply and Sanitary Engineering

Dhanp It I Rh and Sons.

Duna, to 1087 lnduslual \\ <tc Water hrcatnient _ 0\1-01 ,1 and iiil I

98 Gear orplIOlO9Y Alien _ nd t_inwin

^,,t1.NL1983. Grouud Water . Wley P,>;tern

{ JAM. 19S6.l iy0."1oey.Prenticc Bail, Inch;,

Prim ples of G-nmorpbologyW D. .
5.1980, Ground vane Ilydrotohy,lohn Wiley N.Y.
K. 2001.Wattershed Managemuit.Qmega Scientific publications, New Delhi

nditions 40001.
F M,2001_ Watershed Management . Guidelines for Indian co

critific pollutions, New Delhi

Geohydrology1 Dewist .
SS.Methods for Storm Water Managcnient.Lewis

K «:. r!,R..R.1987.Gtoundwster Assessment , Development and Management

KVV_1989. 1lydrogeology. Taw McGraw I I'll
ter Collection and DesigingW aM.2001. Sto m

and Patangay , N.S. Principles and Applications of Ground Water Geophysics

1978. Groundwater and Tube Wells. Oxford and IBH

2,Ir a;. cd 1)imtoma Course:-

y,Nf_200I. Textbook of Remote sensing and G1S. BS Publications. Hyderabad

S.Geographic uiformation S} stems. ticc Hall
C.1999. Getting Stated with Gt ograpbic Information nSystem

.;r tical Methods in I lydrology
,d !.Sarah C.and Carver,S.1998. An Introduction to Geographical Information

System. Persons Educations Ltd.. Singapore

K ari!a_h. K R.I987.Groundwater Assessment, Development and. Management
M and Kiefer, R.AV, remote Sensing and Image lnteq)retation

j_ Taylor tined Francis (E(I.) 2001t. (11S tot Water Resources andnWuaitiershed

;')1.AV ter lied \Iaaagc iicl1t (itnega Seiaitil ; c public,;ur^rs , r'c" 1)c1hi.
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l idrv;an. I -I^120(ll. AVatcrshcd Mautal,cnusnf. Guidelines for Indian conditions 400(lt)

I991 V&,,, v1:jna^cricnf ii; lndin. AVilC'-' IL!stcrn

Y1.`;[u[licaic llydmingq

Sahu, 1t.l:2bi)Z. hiluiislirtl Methods in F.a; tl; ScicnCes OSlo'd

1C'^,sll-, 1' I?f;_iniiTYS^Tf t'Irnlapr;mmlctr3^ -_ -

'my P.1 tI'nlili 1-1111ti;:I.;,Nrv,

lndcrtin t I).1) 19 )n. lino; ticric; i n-tl^ sis- iir itc r^.v;^i lh, London

Reddy, M 2003. Ocoml;)nnaui< fur I',nvlr(^nmental Applicat1Ortlydcrab,idcauon:

I)clvlcres.,lNlN.1997. Fundamentals A GIS. AVzk;y

r ^rcw.nl fl S.hlc,n 'Crary Inv nwcrin Halm riu
vih I I nna S,II)Cr. hlrt I):rtaba c Sgstcn; Coll, :cpt . I at') McGraw: Bill

;i; n^,l and I'.ar„ 1.109i%. wt'rrahhi nl InIoIII ialioI) SS"tc'ii, Prentice hall

LaIv iiii, K.^C llwmhsonI undantcntnI of Spj!titl It IIor,'i'('un S^stcu;

l't css
R:yora, Rlutcgrated Watershed Managancnl. ILawat Publ.

Rao, S.S.1990 Optimization Prentice hall, India
Mali, 13 K2002. Time Sc;irs Model intt in I"arth Sciences. (J.Clnr i.

Sceher, C.I903_ Satcllitc Geodesy. A'.'aItcr dcGruytcr, Berlin
.V1'allun, \11 01970 huunducate; i(c: otn'ccs I;v: ltiation McGraw Hill

Ic i
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