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they are informat ive and fit  reasonably wel l with the 
emphasis on arct ic paleoenvironments. 

The main theme of the volume comes through most 
strongly in chapter 23, "Lat e Neogene Arct ic Paleo-
ceanography: Micropaleontology, Stable Isotopes, 
and Chronology," 77 pages, by Y. Herman, J. K. Os-
mond, and B. L. K. Somayajulu. Here is a thorough 
descript ion and analysis of sediment cores taken from 
the Arct ic Ocean. The mineralogical, chemical, bi-
ological, and textural data are presented individually, 
fol lowed by an interpret ive synthesis of the cl imat ic 
history of the Arct ic Basin. The authors conclude that 
perennial sea- ice cover first  appeared in the Arct ic 
only 0.9 Mya, as evidenced in the cores by changes 
in faunal abundances and oxygen- 18 isotope ratios. 
Moreover, since that t ime, the Arct ic Ocean experi-
enced intervals of year- round ice cover (as presently 
observed), seasonal ice cover, and year- round open 
water. The latter intervals are associated with an iso-
pycnal Arct ic Ocean! If  true, these scenarios pose 
extremely challenging problems for climatologists 
and oceanographers who would construct physical 
models for the Arct ic during the Pleistocene. The fol-
lowing contribut ion, "Sediment Composit ion and 
Sedimentary Processes," by D. A. Darby, A. S. 
Naidu, T. C. Mowat t , and G. Jones, sheds further 
light on the dif f icult ies and ambiguit ies of interpre-
tations of sediment cores. For example, reduced 
abundance of some planktonic species in a given 
stratum might imply complete ice cover if  light is 
taken to be the primary factor limit ing biological pro-
duct ivity, whereas it  might suggest increased density 
strat if ication in the water column if  nutrient availa-
bility is all that counts. Darby et al. review the tex-
tural, m ineralogical , geochem ical , and magnet ic 
properties of arct ic sediment cores, concluding that 
sediments accumulate much more rapidly on abyssal 
plains than on ridge crests and slopes, and that sig-
nif icant amounts of sediment reach the former envi-
ronments through turbidity f lows that augment the 
ubiquitous ice rafting mechanism. They attribute the 
Plio- Pleistocene alternat ions between layers of coarse 
and f ine grained deposits to variat ions in the relat ive 
importance of rafting by glacial ice and sea ice. They 
suggest that a def init ive answer to the quest ion: 
"Wh en did the Arct ic Ocean first  support  perennial 
sea ice?" awaits a chronostrat igraphy with higher ac-
curacy and resolut ion, and improved understanding 
of how the abundance of planktonic forams in arct ic 
sediments depends on sedimentat ion rates, ice thick-
ness, salinity of surface waters, and ocean circula-
t ion. 

In summary, the book presents a current review, 
and a st imulat ing portrait, of regional, interdiscipli-
nary scient if ic issues relevant not only to paleocli-
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matologists, but also to those who would model 
future global changes. As such, this volume is essen-
t ial reading for arct ic marine biologists, marine 
geologists, paleoclimatologists, and paleoceanogra-
phers, and should prove useful and interesting to a 
wider audience, including global cl imate modelers. 
The book can also serve as a useful reference in sev-
eral subject areas, such as arct ic biology and marine 
g eo l o g y . —Ri ch ar d E. Moritz 

Richard E. Moritz is an assistant professor in the De-
partment of Meteorology at the University of Wiscon-
sin, Madison. 
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Floods: Hydrological, Sedimentological, and Geo-
morphological Implications. K. Beven and P. Car-
lin, eds. 1989. 290 pp. $85.00. hardbound. John 
Wi l ey & Sons. 

This book is a compilat ion of papers presented at a 
workshop held at the University of Lancaster in June 
1988. The workshop was a joint  meeting of the Brit-
ish Geomorphological Research Group and the Brit-
ish Hydrological Society and was organized by Keith 
Beven and Paul Carling. The workshop brought to-
gether scient if ic researchers with a common interest 
in the dynamics of f luvial f loods and their effects on 
the landscape. The book is addressed to scientists 
from a variety of disciplines, such as hydrologists, 
hydraulic engineers, sedimentologists, and geo-
morphologists. It  contains 16 papers (chapters) cov-
ering a mixture of theoret ical and experimental re-
search that aims to understand and quant ify the 
hydrologic and hydraulic response of a basin to 
f loods. Most of the papers in this volume deal with 
the problem of understanding f loods and their inter-
act ion with the landscape; a few papers deal with the 
development of tools for the quant itat ive predict ion 
of the effects of f loods. 

The book starts with an overview paper by the 
workshop organizers, P. Carl ing and K. Beven. The 
authors elaborate on the concept of effect iveness of 
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a f lood event and the long- studied quest ion of what 
events (in terms of f requency and magnitude) are the 
most ef fect ive in shaping up the landform. They also 
consider t he prospects of d evelop ing p red ict i ve 
models for geomorphological systems and conclude 
that better understanding of hydrological processes is 
required before adequate models can be developed 
to cope wi th a variety of environments, basin scales, 
process thresholds, and sequences of ex treme events. 
The rat ionale developed here t ies together the papers 
that f o l low, and includes a fair ly complete picture of 
the wide range of problems facing those invest igat ing 
ex treme f loods, their occurrence, magnitude, fre-
quency, and implicat ions. 

Chapter 2, "St orm Runoff Generat ion in Small 
Catchments in Relat ion to the Flood Response of 
Large Basins," is writ ten by T. P. Burt . It  presents a 
review of storm runoff mechanisms, sediment and 
solute product ion to streams, and f lood runoff pro-
duct ion to large basins. The f indings of the paper 
emphasize that at  the basin scale, the major controls 
of storm runoff generat ion are cl imate and soil, wi t h 
topography important at  the subcatchment scale and 
that both the part ial area and var iable source area 
models must be invoked, even in small basins, in 
order to relate stormflow product ion to sediment and 
solute del ivery. The author points out that for a better 
understanding of sediment and solute del ivery, sev-
eral issues require further study, including patterns of 
soil erosion in relat ion to the characterist ics and ex-
tent of var iable source areas to the main channel sys-
tem, and the use of distributed runoff models for 
studying linkages between tributaries and the larger 
drainage basin. This paper contains an ex tensive list  
of valuable references. 

Chapter 3, "Flood Wave At tenuat ion Due to Chan-
nel and Floodplain Storage and Effects on Flood Fre-
q uency," is writ ten by D. R. Archer. This paper 
draws at tent ion to channel and f loodplain storage as 
two factors af fect ing the f lood f requency dist ribut ion. 
The author presents evidence of the nature of the 
control of these factors by the results of a study over 
a reach of the lower r iver Tees in northeast England 
where f lood at tenuat ion and the transformat ion of 
f lood f requency over a com m on period were studied. 

Chapter 4, "Physical l y Based Hydrological Models 
for Flood Com putat ions," is writ ten by S. Ambrus, L. 
Iritz, and A. Szollosi- Nagy. This paper presents some 
recent ly developed f lood cont rol models wh ich are 
designed to work in an operat ional mode wi th limited 
data requirements and fast adaptat ion possibilit ies. 
The authors present numerical tests of these models 
for the Koros river basin in Hungary where these 
models current ly form the hydrological support  sys-
tem for f lood cont rol. 

In chapter 5, "Flood Frequency and Urban-
Induced Channel Change: Some Brit ish Ex amples," 
C. R. Roberts points out that lit t le systematic attempt 
has been made to link the magnitude of channel 
changes to the nature of the urban area or to establish 
the role played by f loods of dif ferent f requency in the 
adjustment process. The paper presents a series of 
case studies wh ich attempt to establish how the hy-
drological change has affected channel morphology 
in downst ream reaches. 

Chapter 6, "Hyd rau l i cs of Flood Channels," by 
D. W. Knight, highlights the complex ity of the hy-
draul ic behavior of f lood channels. The geomor-
phological implicat ions of this complex ity (which 
results from the three- dimensional unsteady f low 
wh ich may interact wi th the boundaries) are that care 
should be exercised when at tempt ing to quant ify the 
link between either surface erosion or deposit ion and 
the f luid f low. The paper expands on three topics: 
stage- discharge curves, in- bank f lows, and out- of-
bank f lows. 

Chapter 7, "Flow- Com pet ence Evaluat ions of the 
Hydraul ic Parameters of Floods: an Assessment of the 
Techn ique," is by P. D. Komar. The concept of f low 
competence refers to the l imit ing case of no sediment 
transport  by f lowing water. Flow competence has 
evolved into a measure of a current 's sediment mov-
ing abil i ty inferred from the largest part icles trans-
p o r t ed u n d er a g i ven set of f l o w co n d i t i o n s. 
Assessment of competence has become a useful tech-
nique for the evaluat ion of ex treme f loods in still-
act ive river systems. This chapter presents an over-
view of competence evaluat ions and comparisons of 
avai lab le formulae. The review indicates a number 
of def iciencies in our understanding and the author 
presents several issues wh ich require further study. 

Chapter 8, "Floods and Flood Sediments at River 
Conf luences," by I. Reid, J. L. Best, and L. E. Fros-
t ick, examines conf luences wh ich are points of com-
plex hydraul ic adjustments in a drainage network and 
are prone to bank erosion and changing patterns of 
sedimentat ion. The authors conclude that conflu-
ences are important elements of the drainage network 
and are points at wh ich f lood f lows are ex tremely 
complex . 

Chapter 9, "Flood Effect iveness in River Basins: 
Progress in Britain in a Decade of Drought ," by 
M. D. Newson, reviews research efforts in the last 
ten years and addresses the role of f loods in devel-
oping the landscape. It  demonstrates the value of a 
basin- wide determined and coordinated campaign by 
all relevant d iscip l ines—part icular ly hydrologists and 
geomorphologists—to record the impacts of contem-
porary f loods and to cont inuously review the impacts 
of historical f loods. The author emphasizes that de-
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spite a decade of drought in Br itain, the knowledge 
of the geomorphological ef fect iveness of f loods has 
been ex tended in the sense that w e are now aware 
of the complex it ies of possible modes of response in 
the role of ex treme process rates and their coupl ing 
with more moderate rates. 

Chapter 10, "Magn i t ude and Frequency of Paleo-
f loods," by V. R. Baker, reviews some recent research 
developments in paleof loods wi t h emphasis on their 
use in f lood f requency analysis. Dist inct ion is made 
among three categories of paleof lood data: 1) regime-
based paleof low est imates; 2) paleocompetence stud-
ies; and 3) paleostage- based f low data (generated 
from stable boundary f luvial reaches character ized by 
the long- term preservat ion of slackwater deposits and 
paleostage indicators). This paper elaborates on the 
use of the most accurate paleostage- based f low data 
for f lood f requency and magnitude analysis. 

Chapter 11, "Th e Use of Soi l Informat ion in the 
Assessment of the Incidence and Magnitude of His-
tor ical Flood Events in Up land Br i t ain ," by R. F. 
Smith and J. Boardman, demonstrates how f ield in-
vest igat ions related to soil prof ile characterist ics (such 
as relat ive maturity, presence of burried prof iles and 
evidence t runcat ion) may provide a useful evidence 
of the relat ive age of erosional and deposit ional fea-
tures in a river val ley. However , the authors point 
out that dif ferent iat ion between closely spaced f loods 
from soil informat ion requires a more detailed knowl-
edge of the chronology of soil development on river 
terraces than that present ly ex ist ing. 

Chapter 12, "Th e Yel low River (County Leit r im, 
Ireland) Flash Flood of June 1986," by P. Cox on, 
C. E. Cox on, and R. H. Thorn, describes the peat 
slides of the June 1986 event and examines the re-
sult ing geomorphological response of the river chan-
nel and its t ributaries. The slope- area method and the 
boulder competence method were used for estima-
t ion of the f lood discharge and the results were com-
parable, suggesting that the obtained est imates may 
be credible. 

Chapter 13, "Ri ver Channel Changes in Response 
to Flooding in the Upper River Dee Catchment , Aber-
deenshine, Over the Last 200 Years," by L. J. Mc-
Ewen , f ocuses on r iver p lanform ad just m ent in 
response to f looding in the Upper River Dee basin. 
The author elaborates on the fol lowing quest ions: 1) 
Wh at is the planform response to runoff events of 
varying magnitude and f requency? 2) Under what 
circumstances are rare f loods geomorphological ly 
signif icant? and 3) Wh at impact may cl imat ic fluc-
tuat ions and land- use changes have had on rates of 
planform response, through changes in hydrological 
regime and sediment avai labi l i t y over the last 200 
years? 

Chapter 14, "Sedimentology and Paleohydrology 
of Holocene Flood Deposits in Front of a Jokulhdaup 
Glacier , South Ireland," by J. Maizels, examines the 
sedimentology of a series of deposits associated wi th 
catast rophic f loods caused by subglacial volcanic 
erupt ions at the above- ment ioned site. The scope of 
the study was to assess the nature and dynamics of 
these f loods, their magnitude and f requency, and 
their geomorphological signif icance in modifying the 
p rog lacial sandur envi r onm ent . The author con-
cluded that although major f lood events have been 
relat ively rare on that site, their effects st ill dominate 
the proglacial landscape. 

Chapter 15, "Flood Deposits Present Wi t h in the 
Severn Main Ter race," by M. Dawson, describes and 
interprets a sedimentary horizon, thought to be of 
f lood origin, present wi t h in a Devensian, paraglacial , 
terrace deposit  and provides some general est imates 
of the f lood magnitude. 

Chapter 16, ent it led "Floods in Fluvial Geomorph-
o logy," by J. Lewin, reviews some characterist ics of 
the f luvial process model and puts forward some 
"unor thodox chal lenges" wh ich suggest how the "or-
t hodox " geomorphological model needs to be am-
plif ied and modif ied. The author emphasizes that the 
f luvial process model should not be taken as a uni-
versal wor ld model for geomorphology and that the 
role of ex treme f loods is expected to vary geograph-
ical ly mainly because of the var iat ion of the relat ive 
magnitude of ex treme f loods and the physiographies 
factors involved. He also suggests that sediments 
have to be considered more systemat ically. 

Overal l , the papers contained in this book are a 
healthy combinat ion of theoret ical and experimental 
studies (consist ing of cont rol laboratory experiments, 
dat ing techniques, f ield data interpretat ion, and his-
tor ical data analysis) wh ich aim to shed light on the 
hydrological, geomorphological , and sedimentolog-
ical processes operat ing under ex treme condit ions. 
Although our understanding of these processes has 
considerably improved over the last twenty years, 
much work remains to be done before physical ly 
based predict ive models are avai lab le for the rela-
t ively long t ime scales involved in sedimentology and 
geomorphology. Also, cont inuous research is needed 
for better understanding of the effects of geomor-
phology on the runoff product ion process, a neces-
sar y st ep f o r p r ed i c t i o n of f l o o d f r eq u en cy 
characterist ics from physical pr inciples, and under-
standing of the spat ial var iabi l i t y of runoff product ion 
at dif ferent scales. 

Floods: Hydrological, Sedimentological and Geo-
morphological Implicat ions const itutes a valuable ref-
er en ce f or h yd r o l o g i st s, h yd r au l i c en g i n eer s, 
geomorphologists, and sedimentologists. The effort  of 
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the editors and workshop organizers in bringing to-
gether scientists from different disciplines for the 
common purpose of understanding the dynamics of 
f luvial f loods and their effects on the landscape 
should be commended.—Ef i Foufoula- Georgiou 

Efi Foufoula- Ceorgiou is an associate professor in the 
Department of Civil and Mineral Engineering and the 
St. Anthony Falls Hydraulic Laboratory at the Uni-
versity of Minnesota, Minneapolis. 

Global Climate Change: Human and Natural Influ-
ences. S. F. Singer, ed. 1989. 424 pp. $34.95. 
hardbound. Paragon House. 

The stated purpose of this book is to examine three 
types of "envi ronm ental " problems. One category 
deals with purposeful modif icat ion of the physical 
environment , another with environmental impacts re-
sult ing from inadvertent human modif icat ion of the 
natural environment , and a third with external factors 
independent of human act ivit ies. The book t it le is 
Clobal Climate Change, though by its stated empha-
sis it  could just as easily, and perhaps more ger-
m anely, have been t i t led Global Environmental 
Change. 

In the overview, Singer broaches such varied sub-
jects as acid rain and its link to forest dieback, 
weather and cl imate modif icat ion, and even asteroid 
impacts and species ex t inct ion. The first  chapter, 
"Mechanism s of Cl imat ic Change," writ ten by Curt  
Covey, is intended to provide an overview of the 
physical mechanisms involved in cl imate changes. 
Unfortunately, providing an adequate review of such 
a complicated subject is a nearly impossible task con-
sidering the space constraints. Overal l , a few impor-
tant points are covered adequately. I take issue with 
a statement, found on p. 30, that human act ivit ies, 
such as deforestation and the addit ion of greenhouse 
gases to the atmosphere, could bring about " . . . 
within a generat ion or two, the warmest temperatures 
on earth since the Mesozoic Era." This view strikes 
me as a bit  extreme, part icularly in light of a second 
statement later on in this chapter where the author 
expresses the view that, " . . . reliable forecasts of the 
cl imate for the next several generat ions is beyond our 
current understanding." 

The next two chapters, "Carbon Diox ide and Cli-
mate Changes," by Wi l l i am Kellogg, and "Response 
to W. W. Kellogg's Paper ," by Hugh Ellsaesser, pres-
ent alternate points of view regarding the current 
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greenhouse gas controversy. Kellogg's chapter con-
sists mostly of a dist illat ion of material from earlier 
work by him and his collaborators, and represents 
the "consensus" view of the "greenhouse warm ing" 
debate. I found some typographical errors here; for 
example, on p. 41, the change in atmospheric carbon 
diox ide concentrat ion under one part icular "low-
growth" scenario is given as going from 35 (rather 
than 350) to 400 ppmv. Figure 2- 2 is labelled iden-
t ically on both sides of the graph. I believe the left  
ordinate should have read "developed" nations. One 
problem with using older material for graphics, for 
instance figure 2- 3, is that recent developments in 
this fast- paced f ield can cal l into quest ion some of 
the assumptions used in the past, which are thus 
reflected in the graphs. In this part icular f igure, 
observed data ends about 1980, and "ar ct i c" 
temperatures are projected to increase by about 7°C 
by around A.D. 2050. The graph shows extrapolated 
arct ic temperatures increasing by 1°C by 1990, a 
"pred ict ion" that is not borne out by observat ions 
over the subsequent (1980s) decade. Another short-
coming concerns the results of recent transient 
experiments with current versions of coupled 
at m osphere- ocean general ci r cu l at i on m odels 
(GCMs). Some of these have shown that, contrary to 
earlier expectat ions of enhanced temperature re-
sponses at high latitudes, it  is possible that surface 
temperatures in some of these regions may in fact 
coo/ , at  least init ially. Such developments should 
throw up caut ion flags regarding our present ability 
to project the evolut ion of regional climates over the 
next several decades. 

Ellsaesser's chapter, in reply, represents another 
view of the future. In part icular, the author takes issue 
with what he calls "t he cascade of inferences" de-
rived from imperfect observat ions of cl imate variat ion 
and estimates of future cl imat ic changes, and of the 
way in which such "value- added" judgements have 
dominated the project ions of future cl imate scena-
rios. I found this format of alternat ing viewpoints 
among the real pluses of this book. I suppose the 
bottom- line message of this third chapter is that the 
subject of global change has seen a great deal of self-
serving rhetoric, full of alarmist scenarios that are 
often backed by lit t le hard data. The author also ob-
jects to the select ive use of part icular model projec-
t ion features, whi le others may imply benef icial 
outcomes are often ignored. 

Chapter 4, "Cl im at e From a Model ing Point of 
View: In Reply to Comments by H. W. Ellsaesser," 
by Andrew Lacis, replies to some points raised by 
Ellsaesser regarding model accuracy. In this short  
chapt er , some f ine points of num er ical cl im at e 
modeling are touched upon. I found the author's as-


