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foll.ov!llg ;port 18 a ccmp:Uat.s.cm ot infOJ:'matica the 

��,v or soaLtm,e.atw.11aUllited stat • ?t a ODJ,y a ftrst 

aP»l"Oldma'ticm o£ climatic var �i am. 18 a pa.rt of an ongoiDg 

stllt\v ccmductd at the tbtversity ot Arizona 1D �-" -rillg en-

mtft!tl ad zelated to a iety of data CD elimst1e ehange. 

!be fU'S't � the repart iS a cliseusaton or the climfite of the 

Colal"ado Plateau, ori.ginallT ccmposed by the seeaud. author. The 

latter pan of the repon iDeludes a sample o.f t idenee ccmpiled 

19th c:eJlt • We Jt.aff irlc1udedaa

some data cm eireulation, vhich is still te?itat:l , with tbe hope 

ha't its se».tatic:m may at1muls.te intezest aud. UNnralte COIIIIEllt. A 

mare ccmplete � o£ data on im.rious types of climatic ev1dem:e iS 

be· compiled at t Laboratory o-Z Tree-M.ag �areh. Reterences 

to the literature � data abstraeted from this file are DOt 1rael; 

iDthiS �-
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I.. Introduction 

This report on the present climate of the Colorado Plateau 

provides background inf'ol'Wltion tor a study of significa.ut his

torical climatic events of western North America with emphasis 

upon the Colorado Plateau. First the Colorado Pl.ateau is defined, 

secondly its topographical features are reviewed as they relate 

to climate, then the present climate is discussed and :finally the 

present controls of the cllma.te are described. 

II.eeColorado Plateau Descriptionee

The Colorado Plateau is usually defined as a geanorphic regionee

in parts of four states: Arizona., Colorado, New Me:xico, and Utah. 

The Rio Grande Valley is included in this report as a portion of 

the region because the cultural history of the Valley is closely 

related to the cultural history of the Colorado Plateau o With 

this modification the Plateau (aee figure l) is bounded on the 

east by the Rio Gre.nde Valley and on the west it reaches to the 

Grand Wash Fault which is nearly on the Arizona-Nevada border. The 

north boundary extends to the JOO.rgin or the Uinta Mountains in Utah 

and the south boundary to the Mogollon Mountains 1n New Mexico. 

The climate ot the Colorado Plateau is influenced marked� by 

topographic features. Its mean height is more than 6,000 feet but 

elevations sanetimes exceed 13,000 feet. Sane of its more impor

tant features which produce elevatio.n cbaDges are fault scarps, ig

neous danal uplifts, and volcanic areas (Thornbur.y, 1965). 

Important faults that produce praninent topographic features 

are those on the ,rest side of the High Platea.us of utah ( see figure 

https://Platea.us
https://cllma.te
https://significa.ut
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J.). The cliff pro:luced by the Grand wash Fault is nearly 4,000 

.feet in ma.xi.mum height. The Hurricane .Fault Scarp northeast of 

the Grand Wash Fault., reaches to a height of l.,4oo feet. The 

Paunsaugunt Fa.ult forms the western boundary of the Aquarius Pla

teauo '.rh.-ts Plateau, which exceeds ll,000 feet a.nd is one of the 

highest plateau in the United States, 1s as much as 2,000 feet 

higher than the valley to the west {Thornbury, 1965). The moun

tains fanned by those scarps are important as they intercept air 

as it flows f'.ran the ,1est. 

Six ma.Jor volcanic areas am. igneous dama.l uplifts are found 

on the Plateau and on its margins. The volcanic areas are the 

San Francisco Mountains in north central Arizona (ma.ximum eleva

tion 12,600 feet), Mt. Taylor in nor-thwest New Mexico (elevation 

11,300 feet), and the High Pl.a.tea.us in southeast Utah. The three 

igneous da:nal uplifts a.re the Abajo MOUJ'.ltains {maximum elevation 

11,360 feet), La Sal Mountains (maximum elevation 13,000 feet), 

and Henry Mountains (maximum elevation 11,500 feet) which are all 

located 1n Utah. 

Tlle southern edge of ·lihe Colorado Plateau is bounded by the 

Mogollon Plateau (see figure 1), the White Mountains in Arizona 

and Mogo .on Mountains 1n east central New Mexico. Elevations are 

generally above 7.,  000 feet on the Mogollon Plateauo To the east 

the highest point in the White Mouut.ains is Baldy Peak ( elevation 

11,350 feet) and e highest in the Mogollon Mountains is White

water Baldy (elevation 10,900 f'eet). 

In addition to these pb.ysiographic features on the Colorado 

https://Pl.a.tea.us
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Plateau there are mjor wountain masses around ·t;he region which 

influence its clim:te. 'l'he Sierra Nevada and the Coast Range lie 

about 500 miles west of f'our corners, the Southern Rocky Mountains 

of Colorado and New Mexico :form the east boundary of the Col01'8do 

Plateau, am the Middle Rockies of utBh am Wycming lie to the 

northo The effects of these land masses on the climate o:£ the 

Colorado Plateau are considered in Seetion IV. 

Ill.. Present Climate of the Colorado Plateau 

Most of the ste.tions on the Colorado Plateau have an average 

Ja,nut,.ey temperature in the range fran 25° F to 35° F and an aver

age � temperature in the :r:a:oge fran 60° F to 8o° F.. 'l'empere.

tures in winter at higher elevations can be cansiderabl,,v colder, 

perhaps as lar as -50° F on the high peaks. Winters can also be 

very cold at. lower elevations and even in midsummer heating of 

banes is sane-times required in the ear� morning hours (Green and 

Sellexn, 1964)0 

�e geographical distribution of precipitation as shown in fig

ure 2 is canpllcated but genera.l.cy- it is low except on the higher 

elevation.so Precipitation ranges betueen 10 inches am 25 inches 

per year except for some of the lot1er elew.t:tons and be.sins ·which 

rec�ive less the.n 10 inches and a few of the highex- areas which re

ceive more than 25 i.1'!Ch s. Between 30 and 50 percent � he winter 

precipitation falls as snmr in northeastern Arizcma am on higher 

elew.tioos the percentage may be as high as 75 (Green and Sellers., 

196fi). 

https://elevation.so
https://Ja,nut,.ey
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Figure 3 show the climatological divisions of the Colorado 

Plateau am figure 4 shows a plot of the monthly precipitation at 

clirrat1c stations of the region graphed by climatological divisions. 

Figure 4 shows that: 

(1)ooA �< in precipitation occurs in winter in the westernoo

part of the region. This peak 1n precipitation beeanesoo

relati vel.y less pronounced to the ea.st o 

(2)ooA minimum in precipitation appears in l,a; e spring in Ari

zoua and western New· Mexico. Reduced amounts ot precip1-

ta; ion are also shown in o.lmost all the vher cllnBtologi

ca.l d1v1s10DS at tho same time.  

3)oo e amounts of precipitation in August reach their maximumoo

tor the J>.rizom, New Mexico, and Colan.do portions of th 

Colorado Plat Uo 

{4) Iiigh precipitation occurs in August in every divisiono 

5)ooA peak in precipitation occurs in oetober far divisions inoo

utah and Colorado.oo

McDanaJ.d (1956) surveyed the tempara.l and s:r;atial variability 

of precipitation in Arizona a.Di Sellers (1960) cxteJXl.ed the temporal 

study a.Dd added statiOJlS fran western Ueli M xieo. �e coefficient 

of variat·on, ioe., the ratio or the stamard deviation of the �ci

pita.tion amount to the mean amount, is, in general, quU,e lazge f<%  

desert regions as vould be predicted f'rom the cJ.iillatological rule  

that relative variability of precipite.ti varies inversely as the 

mean of th ·total precipite.tio • This relationHhip holds for e. 

give stat1ono Differences exist in the variability o-r winter run 

https://precipite.ti
https://cxteJXl.ed
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Figure 3, Climatological divisions of the Colorado Plateau. 
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climatic divisions of the Colorado Plateau (1931-1960) from U.S. 

Weather Bureau (1963). The numbers on the graphs identify the divis,i.ons 

shown in figure 3, 
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summer cipitation. Flag f , fo instance, u;. s. .3•7 cooffi-

cieirt of :l. J,io:u for the winter am a .28 coe:tt:1.cient for summe . 

'.Th summ�r precip-ttatton is ht.13 mare depeulable fr� ·l;o -yes:r! 

Even though it io spotty in a spatial sense becaWle it 1.s usually 

th local·.zed shmrery type f'rom cv..illulonimbus cells, th<? total area 

involved can be quite large when integrated over a. · in such aa 

the ·pper olorado »lrlatt a.Di Rieb1, 1963}. e wint 1· precipi-

:ti for any given yea:r, however, is less variabl f'ran statioo 

to station than is he ammier bece.us the ,nnter cipitation 1 

released f'ran widespread stratus-type storms r 

The fae't that the temporal winter variability� };ll"ecipite.t1on 

s higher than the unmer variability can be explained by P-:mmining 

rain:fall amounts fran d.itterent storms In the upper Colorado Ri 

in an average or tven:ty-tou.r sto..� occur year. �euty-fiv 

per of ese, or six st�, p?'Oduce half he prec pitation 

(Riehl and Elsberr.y, 1964) o Thus, if a fe-tr or the big storms ft\il 

oinaterie,llze th precipitat.ian amounts for tha: year are low.ii

!J!he big stm.-ms are those atcmns that requil"e sevem_ days for �s

age owr a region am of course the passage time depends on th 

ynoptic situation. 

·ihl (1965 ab.mm that the -year to year w.ti.ation of precipita

ion over a large bas such as the upper Colorado is leas than he 

variation on a ste:tio:i basis� From 1930 to 1960 aver the entire ba-

sin -half th years had precipitation w1.thin l.O percent or the 

mes.no yoo.r with the lowest precipitation received. 65 percent of 



i ·tint of th C l"'rwio Pl.a au t-.ogoll 

,;. u, c, pl', duce a o. r · b.D.d� trb.ich i 

Ari2.cna. As shoun in figure 5, t.hc•. r 

of air m ·.reroe :t in ,nnter ·ti-end frm southw ::,-t tc o hee.st. acros 

Arizo o Fairson, southwest of Holbrook and south o:l vhe NogoD. 

·e;Je.tea .. , at h,8!18 feet, receives 2lo48 incb,es (�. n yearee

Green 8.t'd. Seller.s, 1964) , l-ThiJ.e Ho. ''lToo1t1 nort.h of the Mogoll01.1ee

PlAtea.u at 5o69 f et receives only 8 .. 64 inches (msa.!1) per yearee

(Cree arid Seller.a; 1964) o pa on _ceiv s mONt pr. .c. pi ion "',b � 

:.lolbrook ever moo -h of thei ear but ·he <litter nee in "Jl.ay 8.tld 

:!.:J fma.1..1.., T'a.e HighePl.a.tea.us of Utah a o pt"aiuc a minGhadowo 

Cl:afu.od, the fo corm.r· aJ'i."'l;l lie in a 1-ainshadow as mountains sw.. -

OWltl i•, in cl1i.ost all diree lens. 0th r topographical features o -

ib 11··Ue. to h rainshadc,t,T for the four co:::'llere area are: th 

ioa.b a.'!d Coconino Pl.ateau.'3 to th- ,; � .; the Uinta at:.d le.satch 

?:,Icu::n.a.ins on the nart; the Fark and F.ront Ra.nges, the San Juan 

Sallg:re d.e Cristo, J�z, a.Dd Sa.watch Mountains on the ee...<:tt; and l�, 

·aylar., he Black and Manzano P.auge a!ld t e San :Mateo Mount..auw 

he so1xthcs.st. The only rel.a.tivezy l0t-� accesl'? routes to he :four 

� .•s B.rea are through the Grand canyon and through a na?Tai-t ga. 

s o'f' the High Pla'tea of Otah. Of course, rei0Bhadot s oec 

on a much stmller seals al.so From an emDlinatio t p cipitation 

:re .. . lS fi'an stations on es.st and -w-es facing al.opes Ma.rle.tt and 

Riehl (J963) sha-1 th.at in the upper Colorado be,s!.n uest acing t ·ti �8 

ae:1. o.bo two inches of precipite,tion moz-e :pe year tha.n east 

facing s·.atione a· th same levati o 

https://Ma.rle.tt
https://so1xthcs.st
https://Cl:afu.od
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Figure 5. streamlln ot resultant urfece Yinds tor Pebruary(Mitchel  , 

e gen ral patt m exiata f1'01D November t,hrou,sh March. 



- :9jhe "e'daftroiS" of the • climate can be /approached oaaiseasojml 

basi?- with the winter controls discussed first. ®fae winter rains 

of tii» area are brought by lew press-are systems from the pacific 

which are associated tilth the westerly Jet' stream* The precipita

tion amounts geas-mlly decrease from west to east across' 'the re-

.gibs' as the eastern areas .are-' ffeyther .from'the pacific 0eeaa, 

whlcJa is the source of the moisture. 

SFlgure 5 shows streamlines of lesultaat surface winds for Psb~ 

Tumtj (Mitchell^ 2.969) t which oa» be used aloag with equivalent 

potential temperature to analyse the winter climate' of the Colora

do Plateau* a® period of observation for most of the 37 stations 

nmil la the streamline study was 1931-1938* Mitchell obtained 

'the same basic pattern of streamlines for the months of Hovembey, 

"December, 4haimy, and March. His maps of equivalent potential 

tensperature for those months also show the same basic pattern* 

these months can therefore'be called the winter months. -She dashed 

lines in figure 3 represent convergence' ssoaes and gradients in equl-

ifaj.eji& potential temperature. One of the lines runs across northern 

fjfcihi Above this gradient the lines are essentially east-westj be

low it oa the Colorado Plateau they are from'the southwest* Share-

feces J generally spsaMsg., the winter circulation oa the Colorado 

Plateau is frcm the southwest <> 

With the advent of spring the storm track frequency over the 

souther® ssi middle sections of the Colorado Plateau decreases and 

a 'toy season sets in* fhus. re&uccd^emaunts or minimums in preci

pitation arc observed .oa- the Colorado plateau esasept in northeastern 



Utr..h uhere a. fev stan!lS cOJJtinue o paaa and the l� r Rio tre.nde 

Vall.ey. -!oiG· air at this 'time mo-.reo illto ec.s em N Mexico Wld 

he Rio Grnme 'Valley .t'ran the Gulf or 1-leXico becou.s� or th clock-

w11 e cucul.a.tlcm around an nutic.ycl to t.b eouthea.at. (DryGon, 

19>7). T.nc mo1 cir is ll.rt d 'vy the mouute.:1ns and prcc1D1tat1on 

io released.. At the came ti.me the lo� preeipite.tion of th• south

weste1-n Colare.do Pl.at u is a sul.t of euboidence :frc:El the e.aatem 

em of thil Pac1f'1.c l!ubtropica..t v.nt1cyclorA. 

Bryson o.Dd JR.try (1955a, l955b) atudied AriZom cl.1I:8te by usi.ug 

nw che.rte, up-per air oequeDCes, IteS.n &owxlinss, am dill.I oal tem

pernture :.ro..oeeo. They f'o:.md a lJll•ge 1ncrcase in rainfall Btarti.ng 

about � l in most SUTI!!lers run they a.ttribut this -tncrealie to c. 

clJLl.DGe in h- dmd oout, s.:tr naes aver the stat • Near the end ot 

the Pec1f1c o.nticyc OBI:! Gh:U'ts north (Bryson and l,ol:lry, 1955 ·, 

1955b) c.ai the uppor l.e ls of tb Bennuda high move nort.h"1est. 

fl.a e. i-csult moist air is brought into the rcg1 by the acu heaster-

2;/ ci.rculD.t1on about tb.:.. Bc:rmu� hi.gh. e mo1nt &.il· nt times ex

tendo 1nto tJ'"t® and Colorado, thU!J prod.uci?J8 a. rninf'e.ll oax1mum in 

August. Tue increase of prec1plt..a.tion in tbe Plateo.u is shown by 

Hom, BryGoo, em Loo:: y (1957) am T.n:n.-arthrl (1966). If relative 

ra.inte.U ia de1'ined. as the rainfall. of' c. si• n month divided by 

the annual total. a.ad xprearsed in �nt hen the � f.ran 

June to July varlee fr about "l9fi in t.be south rn Calcxra.do P�tee.u 

to ♦-1� nt its north m liIDite The chalJge :fran to August ia 

ol:'.lo positive {c.are precipita.tion in August) acd the cllanae ,uries 

1·�ao �j tc, +l� f'ran cutb to north 

https://Calcxra.do
https://rninf'e.ll
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Figure 6 shows the 6"Gr�wnline plttern for August . The boun

dary shown in fiGure 6 across Arizona ��se:nts o.n equiw.lent po 

tential temperature gradient aoo. convergence zace called the moo.

soon bowxiary. It divides the Colorado Plateau but it is a. sur

tace feature only; moist air a.loft will extend north am vest of 

the lineo A vester:cy circulation can be seen in ext-reme northern 

ut;a.hu The same basic 1Bttern vas detemined by Mitc..ii-,ll far JUl;y 

aui Sept.ember. 1'be monsoon bourldary, howewr, 1o sl.i.ghtJ.y farther 

west 1n September. 

In addition there is another source ot late 8\.lllter a!)(l early 

autmm moisture that doe not bsve its so-..irce region in tbe Cr'ult 

of Mexico. Record raiD:ftll.ls are caused by tropical. d.opressims 

1n the Fa.cifie Ocean off the MeJCican Const. !l'heoe d�ssiona 

Lave a greater effect on the aout;hern portions of the Colors.do 

Ple.tee.u tbnn cc those or the north but, even thera th cffeat can 

be appreciable. For instance, in early September, 1970, Bug Poin\;1 

utah noo.r four camers, s�t a n...-v record of precipitation for Utah: 

6 .O inch.ea of rai�U in 12 hours (U.S. Weather :Buroou, 1970), 

)'ust south ot the Mogollon Plateau in Ari.zo.iia a OO'lv 2� hour record 

of ll.4o i.:iches ",.-S.S recorded at Worlmnn Creek I. This W.3 al.So tt 

record for the state. 1'b.ese records ·were ca.UGed by tropical storm 

?Jorma r:hich -was located ott t.he west coast of Mexico� 

In th<? aut� the caribbOO.n subtropical. hign retrea.tr- eoutheaot

't.'8.l'd am. drought conltiioos return in the southern part ot the 1-e

gion. As figure 4 shows, however, the dec1-ease of p-recipU.a.tion ir.. 

the fall is not as rapid as the increase in the spring. The Ute.h 

https://Colors.do


Fijt'ure 6, stifflsliKes ©f wsultwft sarffict wiads for Asigaso (Mitsheli, 

1969)5 Ths sea® general. p®&1sera ®sd,@ts for July sad 8eptod)tr< 



�ak of erma.nced precip:i.tation 1?1 October is O.J.19:lrently caused by 500 :mb 

lo�m (Richardccn, 1971). W1ll�.€Ul1S and Peck (1962) shOi? tbet s J..orge 

D".imbo� of uppci· 1c·1� occur in u·trui in Oct • e.1: and :�--i Aprll•H y. In 

OctobsJ.' thc-.:'e is still a residuQl fJ.eiu· oi' mo-:i.stu1.� :frc;m -�he Gcl..f of 

?,�exi.co and the convergence associ,a;i;ed v-l:�h tilese J.ous is reB!)otLSible 

f<!r' t.hc precip:i.tat.ion �. In April-:May ·;;he moisture is no-'� present; 

- ire e.ir <:r. Cl: "'�he st:a--,c during these mcpp'"'ti:to ia priI!:.ru:·ily- of Ptcificpp

f.l&i,n. An intt?:.:-ectit?g :feai;ure o-Z lcus &101-� io tha--G �h.? lif•i;ing pro-

duced by them is nearly illdepcnd.e�l; of .,�opog!'a:phy. T'.aerei'or2, there 

is nc.t as mu.ch i.I!crease in precipit:::.t�i.cn with clm-a-i;icn :tram tnese 

En,O'l.'lnS � f cm fro:ri.ial. systems. The a.i:;ou· t bypuh:-:.cb. pr�cipita:iiicn ill

crecises t:ith eleWI'<.iC!t is .,�hus a f•"4e:�ion of' the ce:iscms: ill octol:� 

:tn Utah and Colors.do the :l.l:crcace ic sz::tlJ..leJ: 'lih.:..'\ll duru,g ether ·i;�s 

a2 the year. The carves of Schleucener n:nd Crcrc:r, (1961) and Lull m:d. 

Ellison, ( 1950) chmr �1'.is ettecf.;. 

\T. Clim.'l-tic Fllt·i:.e�s of ·che Sou'.;Ir.;�Eitern United s·tatcd, 18oo-1900 

A fil� of signif::.caut histo:i:ical c.lima:'.;i(: evcrri:.s or t�e Colarado 

Plc:cea-.i a:.:d GUI'l'cundiiig areas ic being compiled b. • •;;he Trec-•RiilS Le.b

oi·:i�vo.'?';r of ·t.he Ut!ivereity e� J\j:izoua. The file rlr.o include& info.?'lll3-

J.icn en t·anouc proxy eeries of cvc:n�c o:::· :fcatur"?s vhich pro,,;ide in--

irect evidence foi· cllm::ri;;ic var .:.ability am. cbs.n_}�. T"12is file s-c;artcpp

in 3000 B.C. and en.do w�th ·l;hc -p�-escnt. It conta�:l.Z approm:atol.y 1000pp

ei:.'trics a.::d. the d:.ri;a for ti:J.e soutil.�{ester!l ij]lj_ted S-��Gcz fi'o.n n repre££nii•pp

eti,�e period.
., 

i..600 A.D. to lSOO A.D., :iG £iZJJl1Sr'ized her.?o 1.H� so tb

�;estc.c-:-.i Urlitcd Sta·�ec &s i:�d iil "thir. :;ec:;io i.l'!C:h:d.Gs 'l,E!m-;e�·n Coloradopp

https://i.l'!C:h:d.Gs
https://sz::tlJ.eJ
https://Colors.do
https://uh:-:.cb
https://precipit:::.t�i.cn


Th.11'0proil Qo.;tlemc-n:t of c;!u.s region beg3n in r..e 1 t, extco ill 1598. Sp:m.ich 

miGsionm:.i.cs cr:t.ived. in C�it'ornia :i.n 1769 f:'nd Arre:ricans arri-ri:�d i%!. great 

Utah in l�-7, and after the ccnclv.Gion cf the ?<:eXican lh??' in J.848. The 

Ame.":'lCa!l influx contr:.bttced ·io :i.lllprovcd clinr.tic docUDlf!?rl:ia.tion 82'.!.d the 

records are m-..i.ch better from abcu:ii 1850 ·c.o 1900 th:m f· Olll :i.Soo ·"o 1850u 

The citic:t cour:::es of' illfGl'm�..,ion o:i. ·c.ho i".i.r.s•.; haJ.2...contv.ry a.re mi  asio ry 

crop 1·ep.:,rcs and diaries, ·,he level£ or enclo�ed lakec -;bi.ch rcspo!l'l ·to 

v-.c. Select,1:?d ms·to1:ic ·. Ser:.es 

'FJJ.e w.dstoi'ic.al se::�ec include ·d"hr: levCJ.G of Goos:3 LOkc., ·�:bsl le �lsdd

ito s=-n·;;a P'e r.e.: 
:, 

1-�eXieo p--:-ec:i:p::� -�i:-n rc�ord,ddof �l!.e Gl'eS.:;; Seu:'· L3 ·e, 

t�c 1�pcr &i-'1 l i-n� bnsin inddtt.o :reccmstruc·;;ed X\c"T..of • o'1: F!"ancisco 

ne·r ite-nco., and -the p:cc�ipit..,d·;,:;io?l 3.llO. levulc oi: Lal..--e Elslrr:re ill the 

area of Los P..n3eleo:- Caiifo:;:,nio. (Figm·e 7). 

c;;,:a:,.cd by oc'V�::'81 1.?.t'.tb.o::-s (Atltevs, 1938; Ra1:d:il1g, 1935a, 193�, 1965; 

EO:-l'tlU.n, 1�;5). !£�.ing (1965) dir;c · £es ihe moi:r,. co:.r.pl� a.rd :i;·;;esi; 

https://c;;,:a:,.cd
https://contv.ry
https://miGsionm:.i.cs
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l3 

le-rol.S. Cocce L�c, lccsied neBI· the easter corner 0.1..' t.ie Ol-e:�o��cali.. 

f ma bOl.'.!l.ei�, .?aD the be::;t e �-•ly zccord ne:ir tile tre .... Ge.:m Gl.·"'a-� E!Win. 

T'� o.J.e:'t.'Sticr,i oi:.' "\ii.le ,;rate. in ·"ue l· ire as a f ·nction o_ --=-:·:.I!IC .:s shi:r:;n 

ir. Pigt.l.·e 8 � Bis-;;o?'ical OOE'C!'eat:.o-.is O?� :recc:::-c.<:>d y the itO:i.nts cm 

t!:.e c�vc; can� of tr� c.::whed i'luc.:t.u::.ticn.; �1e.ve t,0en do:,:.i.•rcd fro:n :9re

ci�itstior. ��a. 

The �-eel:p:i:to.ticu of •:;he Great Sal� Lake tsrciu. .-md ·i;l.� ele �t.i.O!l 

of the C!.ret;t Sal",.; .take tzve b�n dif'.lct..Ssed hy n:.:my at,thori, (A.ut.!'-;s., 1938.,  

Bo;ilco, l8S9; Gil'bcr� ., 18'(9; Rt't•ding, l.935n, 1965; Mil.:tor., J966; Peck 

er.d Richai·doon, 19£6). Tl-e lake :is e;uppl.ied ·.. i:i."• ;ate1..· :!'.::om tb::::tc 

sources, l.ihe lru:ge�c of ,rhich ts �,m:i'ace in:r.!.c:1 f.i:om ·;;h" Ucre:.:, Be;lr
,1,  

� Jcrd:m 1:li1�rs. These 7ivez·s drain ·cb.e ·1:lJrta ��ouzr�ainn and tis'" tell 

Ra!!.:e "!:.d -t;l!us ·i;he ele"!o.',.;;'..o� of t:.iie :i.m:.--e :le r.;!J.;:rt:a:d ·i.o th� prec:1�.,2tion 

c-f nor-�her� Color.ado ple,;;eal1. Se,,-c1·al repc,::.-ts (Feck sud ?�ch.a.rd.sun.,  

l��) she�:, -tt.a.ee-'.; precipit�"ti ... c.ui·::.ng the Cltt'I'(!t:� ya."'¾r is �;he �..t :ilt.

i,m;•'t.,.nt 1'acto-r 61:i'ec·;;wg bke s·:;:ige. The �ake i� &h�!a8'_; x;; a ·er�s 

3.3 :fc a:� pr.:?sent ., ,�:i:t;b G!""--O.U.�ly slcpi?JE �hc-·es. Thi.�;, a {;iven volu

rr.e-;;l'ic i?:CJ-:ea.e � in � .. ateJ:• s c,CX age dunns a yea.'t' pzcdi:c:cc car.side:�ab:t'! 

d.i.ff'e2:'e�eer. in lake clev,:.(.icn c:cpcnd:ing ::pc,� t,:te iai"d.-=-..J.. :.�l.. l•ivel. 

ih.e iuereaf:ed surfae:e el.--posed t htgh lal:.e levels ccrub··,.,en vi.'i:n inc...--easet. 

m�? ·:i.zo.tion., \.1li.ch :i.s more rapid ,;-hen the :':resi:\ �.1ter ccute:rt a! the 

1Gke ;u:;cre· �es, �lps �o I?:C.ints.iil $·c. bil:i.•l;y ia 121::c ele1,-at::::on. There .. 

for�, much higher infiOb"E �.J:!.aneaverage a.'?.'c ::-cquiI� to m:;.ri:t�ain �he 

lake a.t '-' h:lgil ct3go. Ve2>:t io., :i.llf1<7.;s are r�uired to maitr'cain lm1 

ctese� in la:.te 1evclo� 

The �lcv.::.·:;;;_on cf ·�he 13-ke iD 2-::no,·m :fl'Cl"!l 1851 and iG �!:!.omi :i..i ii'igm-e 

8.. Ga.use m!:a&ul'creo,r;,-,s sta.:ced � 1875. Eerly e:tpl.o.-·e-1·s nnd Mc:r.'lll.0.� 

https://�.J:!.an
https://i,m;�'t.,.nt
https://c.ui�::.ng
https://at:.o-.is


Figure 8. PrQlO" series ror thO cJ;matic 'far""atic'a3 iD sout!mestern 

u:ni".;ed states, lBol-1900. Top to 'battc:m: Gooae Lake, Col.iforn.1a

Oregon (modified from Bardillg> 1965) - "Sater •� e:Wvation; Grettt 

Salt Lan, u� (inali.fied � Peek am � 1966) - 1mter sur-

face ele'l1ation; saata re, Mui.co (lta:r'q, OVerpees, aDJ. 1111a=, 1939) 

.. precipitation record: ammaJ. l)RC11)1t&t:lon val�s are 8hOUD a& solid 

linesI April-septem'ber preeipi:Gation is repre&eated by de.shed U.s, 

avenge values aholZ arc tar 1853-1938; Upper &m F.ranc1Beo River msr 

Gl.Gmrcad., Dev MoXico (StocktOD., lS"ll) ... total aemai rmmtt reconstruct

ed ftl.ues derived from tree--rlllg imlicca, the estimated mean f'or 1753-

1966 1a shcl. ; Loo Angeles (�, 1931) - pi-eeipitBticn imliees; Lak� 

El.sillore., Cs.UZornia (Lynch, 1931) - ,mt� surf'ace elev'a't1on. 

https://Col.iforn.1a
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-C1·s re er r?d ec.rlidd

of tribui;m.-y :i.m'J.OT,. fct"J:' :i.l."1.•igo.tion purpo .. en. 

?.ex:i.co has ·]:,.e longest canti.Xruous p cipit:5:tion record 

:ror the si;.:r',;e; it al.so has the oost r cord on tho Colol'cdo Pl.St · ca 

defined Cibov • Santa Fe records from 1849 to l.892 were taken a.t Fort 

� 1hic:h io l.cca:ted on bench averlook;i.J?g the City. This locot:!.ou 

is near the lt1.t r gouge c:tati {Leopold, 1951). 'l'hO ·�atal. mm 

t:! ta Fe prccipi•Ge:Gion from 1853 to 1900 iG s mm in Figure 8 (Hard¥, 

O�eck,. a.ud \Hl6on: 1939). T'.ae sca&cnal prccipi"tation amoi.m�s, ,:;hmm 

a dashed l.in2 in the plat, rcprcseut th- �ied bo�"'treon April , em  

Se�r 30. &u.ta Fi, tan cl.ovation of 7,013 ft, received au aver

ge annual p:1:ecipitaticm of' 1u. .. 4o inches in ·the periorl from 1853 to 

938.ddThe COSS '\l p?'CCipi-tation in ·the Gm:lO FJ,i.od 1-:-as 9.80 inches 01:  

� of' the ..otu.1. , The seasonal pi-cei:pitation c� vl'tb G :rec1 �tiOJW 

genorcJ.ly foUoua variotions or annual precipitation. 

The � San Franc· sco River ua.liersb:-d of l:653 sq mi iS centrally 

leeo.tca. in t.-estcrn NEu Mexico Oll the south� edge of th- Col.orcdo 

Fl.atet.u. 'Y'ae rostwrd boundary of the , nterGhed drains a small strip 

in llri.Zmm. Stockton (1971) 1"00 nb1c to 1.·2conn�ruct runo.ff from ri.Dg

,:i.dth iruiices by relating tree-ring 'l-."i.dths to ruuoff fa• the i,�cd 

1928-1966. Eec r:ucted wJ.ues for the totn:L :a"Ger year runoff' in 

inehec for the \latershed near Gl.Cnt:cw, Iltm Mextco are sho.m · l"igure 

8, This information is dcri•rcd frc:n -i;1.>ee•ring de.ta that ·as not used 

in tlle data prcoen<"�ed in Section VII. 

!fur. Los AJ3&elcs area illcludes the dra� be.Gins oZ the Santa 

Ana, the San Gabriel., 3!ld. the Los Ange.lee Ri ers as t,--ell as tho coantal. 

mm•gin from San Clemente to s:mta Monica. The mSnfall and s-"i;re run-

https://genorcJ.ly
https://locot:!.ou
https://i.m'J.OT


J.5 

off since l 7o9 of t ... havn been reconstrum.cd. ... b:v Lync;h ( 1931) • 

The reemd fram 1800 to J.831,. \ra3 derived pri.D •ily from the diaries 311d 

crop ��ts of ciGoi i'atherc. .-cord.a by ·�he fa.to.ers c�ll. in l.83,ll 

foll ting the tnlte•OVC-.C of the mi&Gion l.mldG by tb: ... Mcncmi goverc: ut. 

obsen-::rtious in hiStorios, diaricc, letters, repor
aonera.1. t , or.d p ,.�-

ioo.ic · helped fill •4,he 68-P be"'c;. l.834 c.m. 1811-7 vllcn r:ii.Dt'all ob-

cervatiano bcgaD. Fl"Olll then� de:i.o., ccasanal. .,t�ss indices V-Orc co.m-

Pl£iied em 8Z\? ohCT. in Fi@.U'C a.  
Lalte Elsinore, located 22 mi n�heast oi' 8:m Cles:rente in a shnll .1 

il:lperVious baSin, receiveo t rwo:ff fl: about 8oo q mi. Tb outl 

from �ich ter f1ou.i. iJ:lto t� Sani.a Ana Bi: had &l levation of 

about l.265 ft in the 19th ccniittey"; the lalte bc*-tom • n elavetion ar 

out l.220. WheD -�he elen'!\ii.aa of "he rater is nbo 1234- ft, the 

co �s core '1ib:m fcnzr G(! ci. !fae cleva-'Gion of •. e lier surface � · 

�-c is mioi:vn iD Figure 8. rt ie eat:tmated t.h:r'� if no reore ter flous 

ilito the lake aft r it is filled..., iii ?"equireo o.t lee.c.t eleven years to 

pOM'oo. CcnuU:1•ions prior to 1810 and 1859-1860 �:i be stimated 

eJ.JI;ost dry cm those :tes. Ol2 t e ot bru2d, a 

D:iJlgle � 1..-03.SOU CaD fill the dry lake to 0  olid lir.Cs 

m; w.evation 1265 f'li illdicate yem:-s in \lAicb. t J.ut.c � repartcd to 

bai.-e avarflO-"aed. The broken lines in the fig1: c e!10r1 interpoln'•c.-'4 clc ... 

vatio.lSo 

VIIo T:t-ce-R.u,g Da4"8. 

Fritts (1965) arigin:llly cal.cule;i;ed 10-year relA'«:i dcprturec 

t<:rr trae gr :th f'�m 26 Rortb Americ :n tree-r>ing cm:Ol!Ologies dut-ir.fJ 

the inter';a.J. fi"am l.501 A.D. to 19l.o A.D.. ThC6C ari.6im'J. dn hB.vc l "C!l  

e�d om eddit:i.cma.1 chronologies lrere obtained.. Th3 nm. d.Bta c 

https://dut-ir.fJ
https://elen'!\ii.aa
https://reconstrum.cd


sh Illll lgUl cur in 

hl!O, h 1952 :1.n � ...... � of' t n1;;-11h�r of at� er ozc of tt:_ dcput 

f<lr the 10 ... yenr p:?ri0t1 (SE SD ior l.631 tbro"il@l 1962 /-/fo) o 

facto o of the pr cccding J.l:--mcmth peried 2Z'01ll J"'llC4  ·�o Ju.ly. Thu:J1 

.ct of a c� y... :.'.s divided me - tuo ual tinge. l"n 

atliitian; mOS"� t1· -ring cll1· io. ·es shcr.r a close""' rcl.Btionship n.th 

pm-twit contr l cf' grcuth ·than �cipitation. 

i!rec tbc evidence for cl.im:ltic n.riabilit 

dep u:rx in @'Ol:7tb do::;cxibod. Thoae ore- f'olloued by ccmditions 

GpeCifi ·t:epi• ard d in 

ch cm.do 

n.ccC'rCCE LO.kcc
b.cGrc3:li Salt to:t:ecc
c.c&mto. Fbcc
d.c �:. r, Frru:cioco Eiv.arcc
eo LOO J\n,sclcs pl'CCipitntioncc
f.. L8Jte Elsinor�cc

Refer nee to the caries is ooitted t ere no clmie. m"C ovailnbl: • The 

depsrt�c in -Gree {36'0irlih for the ru:C!\ of ach pre». c ios ro i.ndic t-

�,,. prob�bw:ty G.DBJ.yoic ot .Arigonn clin:ro;e em 'the circulation 

c&tms:"·ed fr srm,th ouo:rolies at-a lioiied nox",;. Th t1e are ollmred 



Figure 9. Anomal.i�s of tree srmtth for 10-yenr period.G during the 

19th century-. The data represent dcpnrtures in mean r:Ulg--:T.i.dth iJJdiaea 

taz 38 ·tree-riDg CU'Ollol.ogiea fi'cm the mefUl far 1631 ·thr<n\gh 1962. Tl18 

�s baW been sta.m.ardlled by divicliug ccch Jm!an by the s-taa3ard 

CD'l'OI' (Standmd Devie:ticn for l.631•1962 / .fib) so the cO?Itours reprcf.ellt 

depa:rtures ill stao:ia:rd � llllits at the 10-yea:r mem:w. Departures 

cx�dillg 2 sttmdard errors are shaded. 



  
  

i 
� ....

' 
-

I'
I. 
I

:, c,-i 'l. \ 
' ! 
( 

><r-

'\ '-, � 

-

1851-1860 

I I I I I I I I I,,..,. 
I
.,. ,,. "" ... � ,,. ... _. 

-

Figure 9 

.,. 



by n list o£ climatic nts not.ed f� the decade selected fram the 

�ta file. 

18ol-l.8l0 

Begicm.al.Tre Ormtb 
hi&h - � Mexico, ll0lrth am eent1'3l. C&lifarnia 
lm - eastera Col.m'B4o u4 WJan:lDg 

Upp!:r' san F.rlmauioo R1: 
runoff - ne&1' to above � 
tree gl'Ollth - mar awreee to aboYe average 

LOS �l.e Preci t..� 1 
rainfall .. lo,,;
� BlsiDare lBnlA 
tne giowth -

l.�1..1!,M,UIK 

ot u.'l!'l!'!'r:li<'H, 'baca'1ng la:f o.t eJld dl!cade 

Tentative Willter ctrcu:1at1an* 
flow � zca&l., most pronom,cen. st 155° w LOaso 
intensified �O&D lot1 

lBll-1820 

Reg!.omil. Tree GraWth 
high - Dcn'thcrn � Basin,. west-central COlorado, oast-ceuf;ral utah 
normal to beJ.cA, llQ1'll:Ml - central. am southern Arizona, beccmdng lmrer 

tcwardselldotdecad.e 

Upper Ban Francisco Riffr 
nmotf - aboYe average � :ln decade; be�r aTerase late 1D decade 
tree grovth - &flrage over decade, becomiJlg below a·10N.ge st end af 

decade 

LOS �Jes 
p:ractpitaiicm -
Lo.k! ElsilKlr • bigh le-ve:i.S 
tree grouth - a� to belO?J average 

Tentative Wintez cucul.aticm 
f:irst hal1' o.t decade ... atroca zonal flow at .1.45• w LOJag.; wry-

iutezase Mexlcan lal,o stroig zQIDl fl<H early in the ceDtur.r 
may ha.VO enated, bri.l>g.ag )li8h grouth 1D nartlnrest, low 
gx-a.,,th cu eastern •lope ot Rockie , %'edw::ed gro5itth in eoutmreat-

seoQXld half c1Z dccnde .. zmml. 
., 

noi, much �, most pro120UDced 
at lbO° w. �.. ; ?l.exicao. lw intense 

MaJor Cl.imlrtic E-.eata tran the File 
Du.st veil index readm3 IDBldrnum �or ce:at.ury 1815 (div•T)-.. Div �en-

*  Tozzta-c;i-.e W�r CU'CUlat:t.cm is 1Aferred fJ.1311 mulvivariate o.mlya1s of-
tree r".LDgs-o 

https://CU'CUlat:t.cm
https://a�10N.ge


i6ll«102O Ceaa%ia©a) 
.Mgfeo Mtasfe folesisic activity» 

Begiosmi i'l^s Qswfefe 
low * t?»st-«eaatial Sew B!@2£3.co and eatrfc-eesfcaral AilsKm, 
average to feelow wmm&& — west coast 

Bppty Saa f&ascis©© lives? 
ruaoff « sveisage,, ©socially at eM of decade 
tz®s gl;Wfch « low. lfeL-1830? lie. 1-v. 

L©s Aagelos Prsoigii&tioa 
rraiofall - to? 
Late Slsissre « Mgk, but dediMsg 
tres growth » low 

Asiaoaa Payeeipitetlea -» Mgh C©°5&1 esf dry e«dS;fcitma, 
XSlS~l82? 

fest&tiv© Misfcfts? CJivmalaticsi 
vary weak aoaal fl®? ®fc 3j6o° W Lcsgs. | ms&em 1m noma! 
Flow assy hm& teea eg^MisissX with blot-Msg Mgiae ©?f the 

Pacific coasts, 

Ma-jos? CMffiSlia Wmtmn :£r«s the File 
Scssa volGaaie dssefc tl®c»«gbois% the wifeay, aefc osoeedlsg 200 d*it 

Ml liSo yeax'j 1628 „ 

l831°lB40 

Begloasl ®ree &em$fo 
Mgh « Ag'iscma, Coles-ado, southei® California 

levels « isG&eape&eily law 
tse© growth « avei^g® 

llgpei? Saa Sfc®aci®ec> Mver 
ruaafff * moderately Mga 
t^se growth - high 

Los Aagele® Freais&ts&lasi 
saisfaU, - Mg§> 
Kite Elsisiore - recharged is 1833? test average at other times 

feisaaa pvecipitfc&lon - high p"OhaMlity- (0.55) «f aoiet await loss. 
l83X»lSto 

Saafeative Winter Ciy«i£iafcisa 
s®s®l weak at 330® ¥ Loag, j Mcssifcea a® aomal 
Stem trad® importbsA farcm soutlisam GalM&mU aerms Arizona 
iafc© Colorado. Fewer stems esfeesissg msgSbmsb MM Stages. 

Major Clisstis Iveats frsia tlie File 
Ssvjtie®, of-lat5jv®% Mgh feat IgSy-A^pssfc, 18J-a. 



8.)  

Dunt veil � 
ce?Itury, 1835. 

1841-1850 

Beg1 • 'lTce Ql"CUt 
h1611 o � - southern utoh, northe1'D Arizona,

-'""".-""' Col.aredo,,
., ., i.outh

- Colitarnia  

lo .. decllning and 
srcmtll - lOi 

Great Salt 
levels -

ree gro:,th - be 

Ugper Son li'l'f'lcn<!iGCO R1 
runoff I 

but h •-l•te O hi6h Gild l 
t grOlfth - to :vcregc 

Loe lee Precipitation 
precipitation - lov 
Lake l.8iem� - high., but le ls c]inina 
tree growth -

Wintor Circulstian 

l! s 80 at 155° W Lmg.; la.r G.DOIZD.ly 
1101'lmnl. (30° 11,., 1-ro- w Lcmg.); �can 1 "�"'�, 

lmjOl' G f'rcm the File 
Bl iDo ., J..84.5. 

�A.al.,, 1n l.845, rode to Ant l.ope Islam (in be Great Snl.t 
Lal..-e) tl'rough ,mt hat did como abOff his �LU.-: girtbo. 

a YJ,.l:�B t� lnke e:t o. law 1eve1. 

ID 1848, �t Salt I,Qlte so l�r that a bar connected Autelop ... 
I lsd :th t mainlrm. This fflW not exposed oge.in untll 
1900. Drought., frout, and, o.b nil, grnashoppers aru.ised f. � 
om1:mg the Mormon.o iD ftlll ot 1848. 

� ooutbcrD end err aooee Lake ws dry in J.81+9 vhen the fc,z,ty-
ntnera d their vog OD it. 'l'h lake filled a.ft 1849 

not exposed. to v1 il the 1920'•• ID tbll 192()'a the v..tt�\,.11, 
tree ot t tm:ty-n1.Ders re clear]¥ visib • 

l85].-l.86o 

art 

hish l�emB &Ottt!J.1� Cal.U'CJl'D1a,
l calorado, ceutral. COJ.1tomia, central It..-vnda.1 Md 

ftffl:"l:.Jo-1� tJl;ab 

https://G.DOIZD.ly
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l.851-1860 ( ccmttnued) 

Goose Lake 
l.cvel.G - 10-.1 
tree grcr.:th - average over decadeaa., �ccmin8 loo ar end of decade 

Great Salt Lake 
leVelc - l<m, bu;t riGinS 1851-1855 
tree grC\1th - io., 

88.r.ctia re 
p:recipitaticn - � ever decade; very le;;., near !Id of decade 
tree grouth - a-.erO{Je aver decnde; l0"-.1 c.oer e!ld or deeade 

Opper Sm1 �CiGCO BiV ':r 
runoff - average 
tree gra;tb • average 

LOo Angelec Pl"'<!cipitatioii 
rainfall - c:vcrage aver decade, but 1m7 touard end ot' de�e 
Lalte Bl.Ginore - lak! stage extremcl7 lOi7 near end of decao.e 
trea grouth - h:i.gb over decadeaa., b\!c lm1 touard em or decadi 

Texrta:'vivc Wimer CiI·cu1�1m 
:t-.lrs:� half - ZO!l,..� f1.o:1 weak � l.55° W Lems•; P8Cif'ic lol7 nnomaly 

�st � narna1.; M�xic:m loll narc:il 
see0Dd half - zonal fl0t1 intense ai; lk-0° W L�. ; McXic::m lou 

illtence 
Decade cb::mghlg fi'cm walt zonal. fl� to increaailJg zcma1. f.tcRr., 

contrasting candi--�iOllS from begilmillg to em. 

Major ClimStic Evetr,;;s frQ:!l -the File 
W.ae frequency' of %".!ins sma11,e1.� than 0.5 ine.hes in cme day ill• 
creased ft'an 1850 · o 1900. The trend dacs not appear iD m:mmiJ. 
rainfall ·to-ta.ls. 

A severe drol.,g?rf; cccw:rcd in t e or&.t saJ."y Lake baSin in l.854 
and 1855. It t�-;her with criekeiis deatroyed the crops. Becaus.: 
ar the aro� of l.8�. am 1855 G%eat Salt Lal:e began to fall a.ml 
eonti.lW.ed ·to recede · :til the la",ter part ot 1861.. 

!&:he July& uere 1; f'rcm 1858 to 1882, � for   the �.,.-ave� 
yco.azs o_ 1872 and 1874. 

1861..-1.870 

Regional. Tree Gr�fth 
hi.go - southern tip � Nevada; uerage er above aw� over 

Color.?do p1a·ieau om. Great Basin 
lw - sou:theac:t 1rcm Mexico, cn.ctem amt central Caloradoaa., part 

of sc,m;t.o"1'1 Arizcma 

https://eonti.lW.ed
https://to-ta.ls


J.861-1870 (contic.w.--ed) 

oooso Lake 
l,evolc - a-re.-age and rising 
tzoee grcmtb - avere.ge 

Great Salt Lak.e 
level.s • � am ne:ll,g  
tree growth .. average ·Go aboTe o.verage 

Som.a Fe 
precipitation - sliglrtly lov; more than half the years are low 
tree grout;h - sligJitly lc.-1 

Upper &m l'l':U:eiCC:O River 
ru'f1IJff .. sl.iglrtl_v lOvJ 
tree growth .. la:r -;;o sve.rage 

LOSiAngel.esiP:recipite:'vicm 
preci;pi�ti011 - a.-,ernse
I.a1te El.Dinare ... � in 1861 
tree �rth - sl.i8irvly hi6h to average; higher 111st hsl.t' ot deco.da 

Tentative Winter Circlll,.o.'t:i.cmi
zcmoJ. flc:� veak to evc:raae o.t l.60- w LCDg.
first bl.for decade - P8C:itic l0\1 displaced vest; MeJd.c::m 1011 

illteuse 
seeacd � 01' decade • PG.cifio �, average; MeXican la., normal 

MajOl' Clim.tic Enm;s from the FUe 
�, SaJ.t LOJte Basin ouramer rain!; iucrcaced in the l86o 1  s. When 
the MomoDG tuc-ii G...-�tled -'.;he basi.D, ra.iDD fr<rll Avril to November 
� l..a:freqnent. Summe:- rains in the J.oo;e l.860's were � trequrei
oceurre:?Ce. The mcrease o'f s�r rains l:&S ecpccie.Uyinoted 
because ·the necessity �� irri{5ation decreased. 

GUA Rivor ncoc1ec1, 1862. 

El Bino �ar, l.8olt.. 

"Be Moxico failed to prcduce sutt-.icicm. grain in l.86l'- to take earc 
or ci,r;,Jian requil!'ementc. "••• 'We could not forDco � total destn?.C.. 
tiOll � ·,heir earn crap, no1· ould ,re for-�e tb.s::i the frost a.lld 
hail � cane and destroy the other craps in tho !i!erritOl'y ••• " 

'1'he yea- 1865 -mo tho mo.Gt disastrO\l!: for r.ew �-ti.co v.tiih111 t 
� and oxpenencc of any man then livu,g in the Territary. 
1iea'I)' &osts nipped the buds a:c:d bl.of; aoo ••• "'°3:'rettt:tal hail and 
rain &tat'J!l3 a.t one t:lme and dews"i;atiI'!g droughts at &l!ather. Lo
cucts am grasshopper• descemed O!l t::i clde of ·whea-h, �, aml 
betms 1D tho 9·wmr., cO\Uitie:J af Taos, Mora, ru.o .Arrila am San. 
Miguel, devouri!lg MC1/:J' ctolk, broD<:h1 soi b.l.O&eOlll. Spriagtimei
flood w�& of the Rio Graudc 'tj&(lhed c,.tt overi:a.:ight th9 river bot
tea at nnd. co:-n field& o£ rermlillo County Wll � tht, 

https://ecpccie.Uy
https://Circlll,.o.':i.cm
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l.86J..J.870 (ccmti.m:ed) 

l1WD of the peopleo 

Dl July precipi ion of �1 M Xi.co aiid Arizcna 1D 1867 113S th� 
bigbest of the period 1851t, ... 1900. 

In December, 1867, the rains iD southern Utoh e abundNlt and 
the rivers carried tmtcr ta.i- beyond their uauaJ. volllme. 5Sle Virgin 
e.l!d Santa CW-a Rivers alooSt sucp'v m� GeveraJ. mall to:m.G. 

Gila River flooded, 1869. 

Great� I,oke reached 1870 stages ac high as in 1954. 

lb?gicmal Troe Grcmth 
l.O'.I - oxtr ,;ou:i;hem CSJ.if0.?'llia1 oau.thern Arizcma, Mexico, 

euten Colorado 

Goose LSD 
lcftls - hiah 
tree srm,th - � to below ave?Dge 

QNatBaltLake 
leYel.G - biah 
tree groql;h - a.� 'i.o 1CM nvernge 

Smlta Fe 
precip1taticn - aveznge 
tree gNnlth • 1.mr 

tJppe:%- SU lraDCif:CO nt��"" 
ruuofl - l.Gl1 
tree gnr.fth .. l.or.1 

LOS186Arlgcl.es186Pl"OC:i.pita'tim 
prccipitaticm - l.mJ' 
Lake Elsiaore - �Suing 
tziee grouth - � 

/u.'iZ<ma Pr cipitatiOD. - hip probability (0.51) of dry cor:iditicms, 
1872-lBSl 

Tentatt Wi!rl;er c.ircultrdon 
fizs't hal1' of dec::ide • Zonal f'lcw J3mmal to U?ak mi 155° W. Laos•; 

uex:i.aazJ. low normal 
secalld hnU ot decade - all co?diticm.s no:rmi 

Ma.i= Climatic Events tram tht, Pile 
1U lfmo FU, 187].. 

tnliOD Pac.1.fic l:{R :iD ll,cm.og186intermittelttly bl«ked, December to 
�b:n:mry-, by drit'"�iug enat1. Lammie dcun to ..t�5°. 0aklrwd to 

https://ll,cm.og
https://Arlgcl.es
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1861-1810 (continued) 

liveo of ·the ireople. 

In Juq precip:i: ion of I!- 1 J! .... nco &Di Arizono. iD l.867 the 
b:iGhest of ".;he � 1854.1900. 

ID December, 1867, the zn1ns in aoathm:'n tr,e.h rare abundant oml 
tile ri-.ers carried wter far beycmd th ir wnmJ. volume. The Virgin 
and Santa Clan Rivers almo:lt cr.reg'G � fl""ttl .......... sma.U tc:J\i-ns. 

Gila River flooded, 1869. 

GreU'c 8alt Lake reached 1870 stages as high as in 1954. 

l87l-l88o 

BaGimml !free Gr0tJth 
low .. ext aov.thern califQ1'11ia1 oout� Arizona., Sc,, Mexico, 

eautcncolorado 

Geo&e La1l:e 
lm'el.a - bi3h 
tree srmh .. � to bela, overage 

az,eat SaJ.t Lake 
levels - biati 
tree growth - O."IC:1"8ge "GO bolo.I average 

&mta � 
p-ecipitaticm .. averaae 
tree groifth • � 

Upper San fraACisco River 
runott • lol1 
� grovtih • l.Oil 

LoS Azlgcles Precipitsticm 
prec1pitatian - 1m, 
Lake Blsinara - decl.:lDiUS 
t3'08 grOYth - lat1 

Ar!Za:la PrecipitatioD .. hi.sh probability (0.51) or dry canditums., 

1872-1881 

Te?:tatiw W:lrlter Circul�lon 
first hal.1' of 4ec.o.de - 2mml. :f'l.o.l normal. to 'tieak. ub 155° V. Laog.; 

Mexican l.ow no::rmJ. 
s.ecam belJ' ot decade - au couditicm.s llOl'mal 

�J Climt1c Events trca ·11e !'ile 
1U iiio ,-ear, 1871. 

Un1cm Pneific BR iD Wyccsing �-ta]¥ blocked., December to 
Feb�, by driltiDS 8llal1. Laramie d�-m to -45°. 0akland to 

https://4ec.o.de
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.J.871... 188o (c d)
Cheycmie troin trip tOO!t 22 de (l.872). 

Hopi Indian nese ion, Ar-..i.Zono. (1872): '�e r81ny cm :as 
ee.r],7 end pl'OQ'actcd; t e recult is they' bD.vc mi ed BA obundant 
crop of cam, �,mpld..n!), molons, nm a gres1i �ot� of .-m�al)J.eo•• II 

Severe bllr.znrd c� 1873, Dakctas to Duoos. Great suf"l'erizla mth 
70+ p:touee:re f'rmen to de�h mar their haineB iD Mimlesota alcm:e. 

B0p"l DnUan Re�ion, Arizcma (1873): �ir crop11promis112g
so t"air in the ea.-ly �t of� 0036cm resulting in little 

., 

b-tter 
thrm a fQil.ure. 0 

Sc.m?re Pacific Gta:rm hit West Coast in l.87�- with strong gal.cs cm 
1/15-J.6; �,-p~,, UXlder 29.00" in Wa.sbiz23ton, POZ'tlmid; heey1
ra:lD sou.tb:m.rd; t-os AIJgelos 3.50 11  

• 

vy �am Oll 3/17-l13 at Salt Lake City brougllt caver to 
:record 22"; very �7Y mcmth; ccrr;::ra.1 pacific RR bl.oclted by 25 ft 
drifts 1D lievada (l.874) • 

Drougb:t, "tiul:st SJ.nee l.860," � 2.19 u 1'eU 1D 8o dfq8 tram 6/14 
to 9/13. ttmr-eDCe had � 0 .. 30" in July mltl. 0.39" in August. 
Videepread crop f'nilurea (r;,u,r..as, l.8'14). 

LaZ'fP Jlon:mber stom Pacific coas'� ga 3.98111 at San ft&DciGCO 
1n 24 hc-.ars, a-eccmd. �st.. At Los Aageles 4.00" fell cwr-.i.ns  
st01n:1 period, 11/1�21 (J..874). 

VerJ' 1:cav ra::.nstarms o:11/18-2o, 1875 and 1/25.27. 1,oa 
11

Azlgeles 
had -storm tatBJ. � 17.18 11,  

� soa£<m to 21.1811• 

Sno1f elides p1,.agued ,:ecteni. m:in:ins ta:n:w. Al.ts, Utah am Virginia1
City, !fevade. bi:� by awlimchttB in JD.'rDm,ry am �bruar7. 1l'ifty1
Chinese voalcutter:: buried; 28 died in cme elide (1875). 

Hopi Imlian Reacnatian, Arllcma (1875): "Cbi.Dg to the �.... 
Cl\Ulla-ii' it7 oZ rain, uot more-� 1/3 t�e wrual e=ou:m;s � producto
v1J.l. be rn1eed tbia C00S0D. I I

Arizolm, llel7 Mexico, S01101'4: Tlze period 1875 to 1895 witnessed 
th.3 iJ1a.ugm-�tcm ot orroyo cutting. The vood3Jm11s have migrated1
up;3l'ds in tl!e l68t 80 years or so, i00d7 pltmts bnve taken over 
'from the grasses am. <r'c;her species baft �. TheGC �o 
am cmmgcs are ccmsi&te.nt v.l.th the bypotheai.8 � drier am wn:i�r 
ccmditicms at all. ele"f'tttiaas. Cultlll'Ol. stress, i.e., cattle, � 

:ve ?l o e�:i.Dg tactor. 

Cold.05t v:iJlter e,;,er la:oml. st. Paul meazw: ;Jazm:Jry-1-2.o•, FebN
a.-y -2.3°  . Bt'e�, M1mmsota bad ccmtim:ously bel.olr 32° 
fl"Qn 12/17 to 3/U; bol.ow 00 tran 1/2 to 1/20. B:Z!ton City, M<m• 
tem .55• (1875). 

https://ccmsi&te.nt
https://cwr-.i.ns
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J.871-1880 (c:.cntimlri 

v. q vet ly rauv- seas hraughout weGt.: Portlm?d, 
ongcm had 6073" iD OCtober, J.5.77" 1.u �::;;;=:bftt, 13a41" in l>eeE.1n• 
�r, etr � af noma.l (l.875). 

a.a-.y raiDstazms in scu hern Cal.itarma: too �a had 5.0 11 n 
50 hm&ra cm 1/2l.�, 3.9" 1D 36 hours on 2/8-9, 6 86" on 2/28.. 29, 
2.15 11 3/S; season 26.74" (l82f noiml.) (18'16}i0 

Becard l"IW.UJtarm at De:lwer (6.S4n in 2� boura, tota.l 6.70" a,i  

5/21.-22.. So\lth Platte ill oxtreme noad. Snowfall in rnmmtaw 
Jlft•azted greater diauter (1876). 

Hopi Dt61an Resenatioxa, Aruc:ma (1876): 'OUUs to late fl: o 
tllat demaged J'Olla8 earn, the crop u not so aln1?Jdaat aa it atb.er
vtao VOlald hnff beeD, yet it 1o suffic1exrt to moet the wat',s of 
the ID11ms. II 

Pac1fic ridge domimlted Wea\ c� all J>ecem'ber (1876) Sani
Pl'mt.ciseo at!.d sacramuto had 0.00  rec

0 

11 
, all-t1J.ie December ord. 

PartlJmd's 0.89" also vaa Darcmber card 1cm. 

El!Uio:,ear, lB77. 

Te17 warm !'>bl'UIU'y: Plains, Midi. .. st, !TCll:'thoaat.. st. Paul had 
+16.4° departure; March 7.8° colder tmm February; +7.,0° inii
bgltmd. 111 P'Cbruary JI aJ.80 very a_.,- (18Tl)"ii

&3-faze June heat '4."&'18 in. CL\l.ifarnin: Loa Angeles trc:.i 6/8-U hd 
101.0    

; 103•, 1ot.•, 112°; San F.rancisco 92° ; San Diego 93° ; Spring 
Vall.ey- 122° (l.S;r) • 

llecord d.l';v' season CeJ.it<&'Dia: San Diego 3�, Les A le::, 35�, 
SGD !'Zal:dsco 54�, san Jo� � (1877). 

st. PQul bad +14.1° departure ill December, ·l0.5° in JamJa;ey'jl  
vl.6.3• 1D J'O�, -.•1602° iD March. 11Imr without o. wlllter" 
(1877-l.878) 0 

Very '-'Ot \lint�: llo97" 1D JanualT, 12.52" in bnto.l'y {1878 

B1 Diio �, l.878� 

�ree flocd peakr on �nto River 1D Fcbrull.ry (1878): 2/1-6,
2/J3p 2/17-�o Il � Blutf had 20,.7l II ill Jl'muar.r, 16066i11 in li'A1'1.·rn!'l._,� 
Vall.ey under � till April 1o 

Hopi Imiml Re"1"VatiOD, Arizona (J.878): '�i:. the C.Qmll��n: af 
apzillg, the t1eather was cold am l= , and extreme]¥ unfavornblo to 
agricultural pm-Suits. A& SO® ll8 the c rir£t plmrt:ed atme�!Cl 
above fP"OUDd: i: -t� destroyed either b)" � wee-ts 

https://Fcbrull.ry
https://all-t1J.ie


J.871.. l.880 ( cont�) 

� ''S'-1!01"-3" t�ber in A.i'iZCl1l3. Cl.Ol.1dbll%'Et en 7/ll of 5.10s11  
in hour at TY.cccn; Viol£ :t thw:dusto:rmo, possiblo t�s 
cm d.coort {1878), 

Jteut \� at Les Ange:Ws set em-ly recoi�, l.879, 999 on 3/29;
� eqmlled until �/13. 

P8e1fie coas-t s-,orm on ll/9 praducod 3.!:-1.n at Los A?Zge:Ws 312d 
2. 75" ct Sm D-J.ee;o in 21:- hours. E:lrQm.."ter dropped to 29.26 11 atss
&m Fmn.cieco; ge.l,in 3rJl dadl6� (:!.879).ss

Extreme p.re-cl2nst-mes cold ec in 1872. Ptimbiaa., Borth Dakcta .5g- J 
st. v� M1:m1escf.;a ..58°_. st. Paul. -39°  . Peu:bilm belo".7 -� 
each maht 32./U-4!.6. December r.ean -11: .• 5° (1879). 

Jfisterie storm p-i.od af l.880: seattle'& 76 11 GlW1F cn l/5-7
astt.l� to 48" on &h; 1-2' is:a me�; 2v.." cm coast. Secotii 
� storm on 1/9 dropped P�lar.d•s bal"o:ue-�r to 28.51". 
Whole gale& did vaat damage in Oregon. 

Recoxd April �arm m Cal.ifG!'nie. on h.../2:0-22, 188o: 6.35" iu 16 
h0m'G at S&eramettto; s-tarm tcrlial 8.37". &u: 1.6• end 4o• drifts 
blocked pacific im. Widespre:14 5al.es did e:&ten&ive strue-tural mid. 
forcat d1mege in CSliXOJ'ltia� Qresoll, Washillgtot1. 

Gila Biwr, Arl.zom flooded, 1880. 

B:lsh wter on SmJte axid Calw.b!a Ri'fer& ill moumelt 1'lood cmly-
l" from 1876 level at Portl.m:d. ViJlaimt-tc � im?DJated with 
great; J.oeces OD 5/'j0-33, (1880) • 

1881-1890 

Rcrgi<mt\l. 'Zzee �th 
� • eoutheU'te:rn �, ueat-een:tral Colorado, east-c:entl'8J.s

utah, extreme �� ca11fornia, moduately 1c:w ill L."elf Mexico 

Goor:e t.al:i3 
J.evels•hisb 
tree grcmth - 1w 

QrcstSaltLaltG 
stage - ft\ll:tng frcm average to la?1 
tree gr<m,b - � to 1w 

suta:re 

pred.pitatiCD - l!fflil'i\6e over decade; l.ou at cmd. of decade 
tree grcmth ... average to modei-ately' 1cm 

u� Sau F.rauci6co Bi.varss
nmoft - a� to l.G\r 
tree grcu'Gh ... lo:t7 



---- - --------- -- -- -

LesEk'.gcJ.csEPrceipittr'Gion
precipita�-;icm .. hiSl 
LeUe lll&inore .. l.0t7 cm-ly tn decade am1. recharged ill l.884; remained 

b.1 
tnc gro"Jtb .. awrogo fi.1.'0t part of decede; h1«h (l886-lB9.5) 

.Ari£0n:1 Pr,ecipita:tiou - hip p_�babilit;v ( o.48) ot c1r.y ccndj.t:lcm;,
1880-lB89 

'l'e:Dtative Wi.Ut�r CUcw.atiOll 
nrst half ot docad.e .. tcnsl. f1etr \1t� &t 155° w Lc:Jz•; other 

:te:ttw.� narm3l. 
econa. half or decode .. z 1 tlov &ara nor=J. � north �c:l; 

'1th.er f�·i� !!ormal. 

Majo.?' Cl.imtie hents ttmi the P� 
Hard 11il1tcr. Pio.nce.."'B ar..�.;i:JO'Ulld for lO •�; cuc--.Jfall 80 11+ ill 
Dakotas, Mi.m:.Cs&e, Viscausin. Very cald DccC'.l"'�r--J�.13Z'y'., bliZ• 
� in F-?'b:ruar.y deep 01:aufal.l& in M::z:reh, ec,ld April.. fr!!!in 
stuck !.n s...,w in Sc1:-.'� 

., 

Dak�ta l/20-5/6 (J.88J.}. 

Ric Gramle il1 h:.i.gb flood on 10/11-12, ,. ;a.rat since l.Stl-8. 11 Dail: 
rains Since 9/'J:3. Much �£G ia valley. El Pas'O had� ncrmsl 
8&U3l. ?!'aillfBll (188.l.). 

Wide.spread SJ:t.:nr">tor::n iD ao-ctGllc:rn c�orm.a en 1/12, 1882; 12 11 ill 
San Bernardino, 5" in Riverr.ide. San GcraOllio 'Paea blocl:cd; 
t:rains c1.clayed; hills at LOG A.ng(,les vbi:'..e; i1.Bl..""es s.i. Ssn Di...c50; 
d� cOl"iihenst sa,J.e, sevcz·e freeze, 21° at P'l'eaJ?o. 

PG.Ttlard, orcc : record ra;i..Dfall ior Dccw.ber .20.1ts-11 
(� no..""ml); 

7.66" on 12/12; l.2.83" ctorm tt:t:J.; folla;;ed by l3.7l,'' iU d� 
(255$); 6.86E11 en 1./5 (1862-1083). 

Forest i'i::cs in T�emcok Cou�y, orec;cn iu July, Auguni; (J.883),
•� dest::;-uet1ve ever ltllmm.. 11 f\J.So in Id:lho n.c.d Washi?l.3ton.EE
Smo1.'"C spr:::ad to Cn.li.("C'J."!tia m-:d to M��iia.EE

Ka..."13b CrGok, sO\t�hern Utah; cl�ot flood, 7/29, 1883 crl 
chamml 50' deep, 22j' l:'ide. 

�tea e::ploded in Eas=t ltiliea en 8/2.547, 1883. A -tidal ua"-c 
(tsuuami) rt?O.Ched Saa FrrutciG<:.o s,.y by W/27 (l' b.oiE;J,.·i, �-0 min 
iJstc!r\.>QJ.s),; specta.c� red s\mriGcs ::u:cl suuse-�o <tddcaprcad 07er 
O. S. m J.:r.;c rcr-�� ccmtiliu.cd in�. 

https://ccmtiliu.cd
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188l-lB90 ( cont11JUrld) 

Dctl'IJC'r �"om cm '12/S-6, 1883, ''<me of the mos-G disastrous," 
'2 � tnC:7� hiS,Jl '1ims cut coa:wnications. Dr.ifts bl.oc�d OP -£0::-
36 houro. Denver e2.9" iZl Dec0lllb2r. 

area.t ec:t;ic O\!tbr'eclt c:n 1/3--6, 1884. All•� rec01"d lnWS: 
Mi&Jeat - .J,o• Rcckford., I1li::ci.a; -25° lJSditmapoliG.; -l.677° C3.irO 
Deep �11t"O "' �ian into SOtUh: •l0Atla.rlt i 21.0 JackSclllVill.e.,7
�� citrus :tree=, ccutraJ. Ul.ol'1da. 

Sllmt bl.aclsade ill ltl4!h P.ockiee isolnted 'Dt'�, COlcrado far 76 
�., 2/3-4/16, 1884. 

Jtesw.; Februa'r7 am V..a?X:h rail!&
!. 

25.7.3" in Lo.s Angeles b3t;i1\ made 
� sea&em vetteot e't'U., 38.1�". 

Q\r.1; ... Qf-seascn raintltor:us on dcscr-io in May, J.88t:. caused decer', 
flood.so ro nil uaffic e--e:i 83.l:'.; Y..Elr.e Ci�y south for 3 weks.. 
Bio G:mnde at Bl :eaao in high fl.o0d; did $1 m:tllioxi e.rur:aee to 
railroad. o l!Bil S/'30--6/l!J.. 

BRic J'urre rei.CStorm in calif'omin: r.eek at ra1.J?S had del'Q5es on 
6/ll-l2J Sa..1.1 F.t.'SZ:Ciseo 1.23" (24 ho-.u-s), 2.5711 �h; LOS Angelos
o.87" (24- �.s) ., 1.39" month; aU-tu:e rceards (J.88l:.) ..77

Gila Bivor., � fl0odcd..,, 1884.77

F.l"wi; dDmascd � r:l?lgG b3vc been fet;llA in upper �reel:lne 
brtot�e pil!.Ca, ffh;i,;;3 Uounta.:tns, oalif ornia � S??e!ce RerJso,
X-nada, dlltcd at. JJXte s.c:wou., l.BeJh 

Qrcg011 rtJD;t;iT bloelUJde.. Portl.nm zccord 34- 11 Dcccmbc-r fall cut oft 
f'rCi.m Ea® 12/17•1/5. S:wkiyou �te atn.'vh blocitOdo Cal.UO?.'mA 
mail came by � eteamcr ( l.881!-1885) • 

Demer I  s heaviest C?la.'Jlium�: 2'3 tt vet atlcm- on 4/22-23; ¢-60,000 � 
l.�y. 32" at Idaho Sp.tiJlSS, CQlorado,; more ill mcnm�a.ins� Tro.ftie77
suspearled 36 hours (1885).77

Record sno:i"'t grG'fring seasoll: P"argo, - or-ib. Dakoi�a. w kil liJlg 
:tros-,a; 011 6/8 a.--td 8/2.5, ot:th curzq?m; rec�; �olJdotoek, V� 
an 6/lll oZld. 8/26. LCGe crops cnt m.� (1885). 

Jteeord �'t l�be:r 
11

in Calif'amie.; &m ��ciSco, ll.'78"; Sac::a
�o., u.34   

; Sau Jo:re, 7-39"; Los APgcleB, 5.52". San Lu:i.s 
Ob:.!.Spo h:d 10.ol:•77lf en u/l,8. !'loods, 'CiaShClt'va (1885). 

vast m:titZyclone (31.00" nor�b of Dak<rl;:.s :.r-.-,om 1/6.12). Arctic 
out� l.� to Gt!l.f Coa�ii: li°2'1i' 0:-2.eaJ.W 15°, MObil� 11°  , � 
l.�.. Orange t� killed; frui'h decrtrcyed; fich frC::�) �77
pi�c b"tre'Ct (188G).77

https://Portl.nm
https://flood.so


l88l.-l.89() (c0ll�inued} 

Ltll"SC pe.cific Ocm$t storm struck CQl.ii>omiA 1/20; higb Vi.nds;
3.-;;" :re :; vors\i ill 2j ,em· • struciilsral. �, tloodD, Gr«\i:i 

Valley Les }�o (J.886). 

Rcp1 :Dldian lt<?·SM"�iOD, Arizona (1886): •� ?aEWe pea= orchard.G,
but lit-tle err no crop tbiD • o to tho ch-peas ot the sea• 
can, t ir C crop 

UQ.1.-;LX-W;UJ.U 1/JI!,: 
r'eC!I� (J.886)., 

l\;nl!'stw.i.J�l868"( • 

� toe AD.H�o cm 2/l!�, llJ87 (2.56" 1n 4.5 hours)
�as 'tlma4astarm 1ft JiaU. Liaht struck bam. l),:,..'1£to:im 
treet• floo5c4. � wcholtt&. 

Dlougb.tj" Maift!h to �mm:!� tram I,aklts 'ilO Gm.r; 820 W to� 'i-1 
\tlidter � ncnaol.; 1nrge meas tmder 6!11, �. Southcm llli
ao:· 1.":Ddel:' ,of. l:Ot'Dlal. Lotf cn,p 71 li; ·uolle s� dr:,; W.im:" 
°'ratns siecasnm.,,; Dffigat cm iutped.ed.. came 

., 

�wi ll/24, 1887...

Sau P'Jre.acicco =cJ. hottest d:l7 cince 1852 cm r;/28, 1887., vith 96.9" ..  

The �® •l>i.e"'U;: Cli.=-"C of thf> C3tt:t.'l ltf.ngdan 111 G�r..
1887. �ty caolitienS � 1886 �sf.Gted 1lzbo Gp.ri.og..
TGms rtartb.W:rd.. 024 sra,os Gone; did nm. graai no �tf. �r;
l1tt� icr; cattle died by tb.cu.slUll.W. Large �GtltCllt.s deei
=tecl. �t� :il'.:d. :tr,r collapsed. 

�� 1888, extreme cold: � u. s. J.tN -65° mar Miles City,
Montann.; l/l3 frigid at Des Moi�s, 

11 

l/7--23 mean --2.2°  ; BUrl.ulgtcm,
V� "coldest u:cutll s:i.J'lee l.884. 

Wes!; cawt �ze � 1888, "c.oldes-ii since l.8S4,." Pol.,..G� O;reg<m.
dalm. to -2!' {pescnt reeurd); Col'WXlbia River .:?rozon l./9-'et; Sacra-
mento heel 19° am. 4" sn0il; San F.raneioco 29° tos �eles 32°  ; : 
Rive1--side 25.5°. Citn:s fr�ze. 

Hopi Im:tm ��vation, Arizona (l.888); '211w �s tbiES yesr.
has boon aJmost a total fa:U.ure, i.:o rain ha� t'aJ.l.<m o.-an t� ,...
middle o.t JulJ, tftlen a eloudburo� cc cur-red � the draislage at 
the l:tend ctZ 'the eauyon, ca'!JS.:tn.g the 't:.."8.'�:t:· to ec::3 domi. iD a. solid 
� 'tlle mliire md.'Gb 0� the CSDJ'Oll abeu.'c; 3' deep, � out 
or eove.ri.� up all the vegei:i�ion." 

https://Gp.ri.og
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P.?ai?ie fire::: \fi.de!;prCrul "i.'!l Dal:Oto.s 11./1-2, 1889; blo.ck Gl:011 fell 
iD I'-c-J Yoi·k l�/3. 

''Oi!U.SU3J. 11 ra.:lru;·r:.01·.C1 at tea �"t?les 8/312 l.889: o.61° aJJ. .. i,;iJDe.
US1D (1878 .. ) August. :r:eco:rd. 

Wett�G Octo��..,. eve in CalifOl'lU3o Sa!l li'raileiaco had 7 .28" 
2.03 11 2� hours}; Les .AJ:lgeles had 6.96..11 (3.62" 24 hOUl'S, 10/20-
2.l); San I>i.eso cet:nty he.cl 7.58 11 in 8 tours (1£-89). 

Record Deeembor (.1889) rail:tS� bigh fl.oods in califot-nia., �" 
AriZcna. LOS A.1"Jgele£l 15.80"; Yuma 2.43"; L3ke Tahoe :!:'C� 12". 
�vee break nooa.ed Yo1o County. to,e Angeles Rive1.. cllatlged cource. 

Great G!la-t blcelYldc on Pacific RR in Sierras. 228° Ja:r;.rg.ry Gll0tl 
m.  Ci.Geo; SllO-l:t slides, dcr&ilmeIJts tied up Stm:n:i:t ·i;rachS 1/15--30;..
rotaz.7 pl.era- vore air�. Or�:rt c-conc.m.c losecs. i?,ellie l¼ly di'vertcd..
&��hU�'d cm record global -trip (1890)...

RO'ii av.tu.nn flt. !.,OS A,:geles: 99" on. 10/2.?w28� 96° 
<!ll U/3. Pomm3 

t.ed 102° an ll/3 (l.890). 

l.891-1900 

.Reg:101!:ll. � Grm7th 
1011 .. northern Gt'W\i �in am WC£tern Colorado, ea.stexn U'i.ah, 
avorage to b5k? O.VC...""34J.C ·;;� soui;hlil!st 

Goooo Lake 
� .. high.
tree gl"Cl?-1th - lea 

G;reat sa:t'.; Lake 
levels - l<m 

tz-ee g;:'Ol�h • l<m 

SalttB lb 
p.r.?cip1te.t;.t.ou .. � ·to sliab:tly above aW2.'age 
tl'ee gt"OWiih .. avel'agc to belat1 evezage 

Upper San �iGCO River 
X'UDO'l.'� - lw 
t� f.P"OI1tb • low., especially frcm l.896-1905 

LOS Angeles �ipita'tiari. 
preaipit�icn - l.ou 
� Elsiuare - higb, bi.rt decl� 
tRa gito':lth • l.ow (J.896•1905) 

� Prccip1tati�n - bi6h probabil:.tty (0.50) of 417 conditiaas ill 
A1"1�ona, l695 ... 190ti.. 

https://p.r.?cip1te.t;.t.ou
https://av.tu.nn
https://Ja:r;.rg.ry
https://ra.:lru;�r:.01�.C1
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Tenta-liive Wi:t,:;er Cizzu.l.::..t:lon 
"l&'e3k8ned. zonal t'JA"'f at l.60° W Long. 
o:i� condi-ticI?.S nor.mnJ. 

MajOr Climtio E�n:�s frcm the File 
n Bao year, 1891. 

Big Pacific 
29.50!11 Co=t EitOl"lll on l/2l.-2l!•; p:L"e6SUl'e 28.97° at E�ka, at Los lwgeJ.es! (tlnm t1inter �� record). Wi.M 50 mph J

ai;  
San Fraucioco t."here ehip eank, 18 o2 29 c.reu l.OG--'li. Floods 
t�out soatl!e'n. Cs.lifornia. Lo:s �1es River ret�d to 
� course (1891).  

Gila River� Arl2cna, ab(ffe Fl..orence, flcod; raillXe.U on � 
102,566 cfE CD. Fe� 22, 1891. 

ReeOZ'd fl.col., lar.ez ColO?ado B3Sin.. $300,000 d� e:'li Yuma. 
Sal.tOD Sink filled (l.891}" 

,Juue Colorado llive.r o�Ci1!!., again ,t;.,lled SaJ:'.:;an Sil'Jk: severed 
miL.'P'CJSd; Lake dried�, wt fill£d a.gain in J.893. now S3l.i:cm 
sea  "ea ,. 244' bel011 lc'IJ'el {l.891). 

San FraDcisco �ed. 100° on 6/29, only such figv.re outside er  
September (l.89l.). 

Iior'\ibr-res·t ctorm au "J.2./7, 1891; gales swept all Ore-gen and tias�g .. 
ton; 98 mph a:-� F�. Ceney

., 
,tasm.ngtc:n. 

July prec:tpi.taticu c:il i?e\Y r-..e.tico and Ar.l� ill 189'2 -:ms l.G"ttGat 
Qf tlte period 1854-1900. 

oc·c� snoustarm, �romiug, 1\:r01·st in history of' union P3Cifi.e 
BR; 11 � is�ed 10/)2.--211-; L�ct.1X1-i2 � 5 ' drifts; tn:i.r.:O 
h1ccked; tel,csrapa poles d011n (1892). 

Faeifio coae-� s·t02'ln r,e:riod. U/17--23, 18�: T"CYJ heavy i-ams, sn.Ol1S,
floods in QNsoo aud Washi!'lgto;. ll/2.4-30 �s, heavy rams caused 
mud s.lideB!!.,, floalG in Cal.i.fotn.ia; e:rop �-

Oregon-Wru:b�rm l,(j\; ... 1.o-rol ST.Ct"S"'tOl'm l2/2l..22�-: For�land 27.S" 
pll.Tal� ccwm1D;i:ty; ll 11 Asto:ria; l!-2" 01.ympia; tbfl D3JJ.es (32")
'blocked fcrD: dQy$? 600 paSnCil�3 st1•anded. o-ro:- Cllr-.i.s'i.'.,&."\D!o 

�e tz�e bl�rdat:llG Gl Cc.12.Bli 'J2./Z3 (1892) • 

Big v.i.ild.storm in fiort-3:."-u-eot 1/11�15; SE gale& hit l20 mph ttt; P'to 
Canby, 

°  
Wasllh.z1tC!l� Se\-"'Cl'G cci!d � 1/31: Seattle '1-3", Olympia

.;6 , Tet'-vec-.ch Is1ruld .;,-7° (1893) • 

31:lTJ.e b.�t lia'Ve; Pl.airul (l.06° Ft. !)edge 6/21) � 3.,-ea:� drough�
(1893)!,. 

https://Tet'-vec-.ch
https://Cal.i.fotn.ia
https://lwgeJ.es
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Tinrtin.11."!m:.: 6/6 w�-
' 

J •  

• 

o!'d 11.ld Solman, ffoc4 b'aa fem' 
4eqre.ad!!eyenooU,:,g, 9/2.7 .u,p.., 1895. 

�en.•or CD.\1farn1a 7 /1..-25, 1896, "moSt disastZ'ous 
tnnl::O Ul!)P1'e«:=tlt•ed l.8S9.�  

GUe. m.vw
1'rm 3 da.'P 

., Ar.11 , .. Sattcrd am SolC£10ft, f'load. ncoc1 
at ccmi..11.4.\l,1<.... rain, w/9---16, 1896. 

<ll'tlJCI!,!� 11.<,a,:.1.Y lk,vom'bU
d QB£�� to rcc=d histt,s. 

1 1896 r&i£ed fJtresm3 'U'eS't 

Ultl:xroced�t.ed :Hatre:ml� cola. wve, PlldmJ, lteckies, �b.lleSt: 
cmam. ...l:2-, BA.we el.olr zero �IS 14 ccmsecuiii-.e aye; 01'l88QII  

-� 1'-" m-r; 25 .. 30 sevar• �nllS Dq b1iru:aril :1n 
lmJtot'-S er.a. Mimesota; beaV ieesto:rm 10. South D3koto. c:m 26th 
(1896). 

� drWSllt worGCZJed 1D �
no 

I 1.acn, '!-Jb.eJ:! ctatians in l.8 
state& rcpcxrted rnirlfoll.. 

'f;ro caJ.:li"<m>.tn treezcii., 'J2/2-3 J6..22, lf!llJ7 r&Jq;ed. fll"Olll 21,.� .. 
28° nt ti�oide. Smuc13ing aawd � in f-J.rot, 'but lOOGCS 
ab«.t ,$l mllJ.Qll ill seeom; �l.Br to l.895 freeze. 

Vo:q �., verr 417 July, A'QSWSt, ��, 1898 cau:;eO. ea
tcns:lw b1'US!a am fi ei .fins iD. Califarm.a. 

Sep:tm:l'bei- f'orcot fireG :iJl!!eyeCol.ore.do., 'v.or&t in hioiOl'y'; 11 amou 
pall. to Atlantic Cc=.c;t (1898) • 

Dr:, hurn.cm:e, Pt� !!eyes, Caliform.a� 12/9, 1898; 9'i � -0ind end 
cud a� crops, killed bil"d.G. 

8ml. Diese> �� 2 l1i off P-�. Lou J2./9, 1.898, 1000' hisb, 
100 1 wide, 20 mph. 

https://Col.ore.do
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... 

l.891 ... 1900 ( cantill\lcd.) 

Early' heav.r snc::storm �Gt Mont� 10/14-."JS, l.899; 35" fell.; 12 
he'Zdeza, muy Ch.e&p lest. 

Jic.aV Mq rains covered allhCB.lifomi.61 el(Ct);pt SB: 5/l-2., 1!..5,
10-u., J.900,, snc · 2,,88". 

IX.hhCOUClmio:uhh

:tt in � &Cl:ll the a� set a? dB.to. tha.t our lmowl.cdge cfhh

t� cUJmt;e of .este:r1l llorth America � th& 19th c1?lrtuey is still. 

ext� smtcb7. P.o clear mid concise su,gol.arht.n,e a£ clim:1te ap

peam. Vaal.. (1968), Wahl Gd � (1970), m:.d Rosezidal. (unpublished) 

pr� o�� tb:It cvgge.sts mrked d.iffcrancec in the climo.tee of 

the� Gild the wstern United states dur1l78 this celltll!Y. In gen

e:ral., they �·tbeeize thai. vestern tnn.ted States � �'B!.'m.erhthan c.t 

��, ,nth high :r;aeeipite.ti.Oll ccuter!Dg over � Roeky Mmn:itaiuo, 

'Chile the e::Lntwn porticno vere cGCll.. T'.a.ey sv.ggest ths'i; •ljhis pe:�ez-n 

� am cliea� in the mid-188o 1s. 

i'he primary evidence we h.8.ve Gl.1PP,Ol'tillg l-To.hl's and L&'(1son•s 

NiamBly in elimtP. '5.s the nppa:rc� le-:; z01lal mture <Jf' ci.rcu.1..ation 

t:Ner the Pacific Ocean. TW.s could ccmceivab� be asscc:Lated 'With 

�er meridio?tal. fl.w and co�trastiJ,g co.niticxns bet,;een eastern 

and. ws.te.rn United states. 

Most of' cur Nsults indicate a lack o:t silzG_ular-i•Gy as tbere ap

pears to be considerable ...-a1.'"i:lbility o:i: cli!:iz'te cmn· the cem;u:ry. A 

steep gradiem. of his;i:\ mo.:1.eture alc!l3 the Pacific coast am low xr.oio

�ure east or the Rock.YhMowrlini.Ds is n.ppBren:t f� 1801-l.810. The G:rer:.rt 

Ea&in and the 11atthern Colorado Pl.c:'-GCS.U beCl'>lii� more moist dUl'il::lg l8ll

l.82o. Moi.O'tur.e is more -:tn.:nden-'G in the �r-cme S�:U.1rest � l.826-

https://G:rer:.rt
https://Mowrlini.Ds
https://ws.te.rn
https://�'B!.'m.er
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l&'.O, B£ the cl;lzr.ate or COJ.i1'<1?'llio, orogon, G1.!d irash:i.Dgban become� 

dr1tt, 1836.l.850. Dw.'ing the mi&Ue of the cellti\try the Gi .... .., B:isin 

ic dry. In the last 4 decades o:t the ce�tury, Arizcma aald Nl?W Mexico 

er� GGDOralJ8 o.q, while c.-reaa cf high a'Dd lOl''f mo1c,\U1e vat')" iJl thcil' 

poait1cm.s cl.GDg the Wcaii coaat.  
!t'hc data af sellers (1960) tar Arizcma BD! J?etJ Mexico ehOi1 a 

poGit.1.ve departure of JriJ::/ precipitation dur.iz?g 1858 .. J.882 t;hicb ai,

pea.-red also to occur in the Gnat Sal..t Lake basin.. Sellers Bta-tec, 

utods\mJl'er ra1DS ere most ablZrJda.nt hen thi.S hiah pressure cell (tb.e 

Eer.mala J:t18b) 1s displaced t\Ol'th 2.ll!i ,c;est of its � pcsition, 

a� center at abOUt 20,000 ft aver nar-thern Tems. At ouch 

times tM mi&l.le l.stitud.e Etliorm belt and the hl.«h-J.eval j�t ct:ream are 

located in south1trn Ce.?'.ada o.a.d have lit-i;l.o cfi""'ect cm t clJJ:ft�e, of 

the united states. ,t Sellers 'c d.:!xe chaw a dec.l.ir.13 in Jr,.ly reim'al.1. 

in 'the remin:iD.g por-i;ia:i o£ th.e ce;ntury, o t� -:· en our data indicate 

a dritt �ard more mcdom cl.ilrl.te bt!i; ni:th laa gr�b. e.!2d low w,is .. 

tu:r0 in the Sou.tht:est o 

The se--.-erity of stca-ms =:w haw incr�cd. late 1n -�he ce!tiiur)', 

·c;haush there is ·iioo lit-�lc e:.:r]3 da'Ga -'Go cc,r.;pare vlta the o."mmdaat'G da.to.!t'hc!t'hc

�or -'i;ne last f'et1 d<?cade!l. 'F.t!e c-lrcule:tiou ewer -� pacific Ocoon -ap

peaz'S leas;; zaI13l early in 'tlle centw:y,. be�� mc.i'e z� toua�d the 

elld aZ t� century-. fhe decadOG 18J.J. ... 1820 and 185l-l8G0 shew snar!ted 

cl:mDges �i.tb.iD the decade Cf com.t to .;.cakl;I" zcma.l. conditions. � 

pro'lf:Y s�s aloo il:dica.tee marked ,mr:tutiC?W :ill l!?Oi:.ture d'll1'ing these 

decad.ee. 

we o.?'e p1.ooscd with the develop?Xt of ·t� climate bi,s·�ory �iltt. 

:ti:: :iS just a beg.•tn:ting 't:hich '\::e ple.n to cO!fGinue developing in the 

https://decad.ee
https://�i.tb.iD
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• 

�s to ccnc. l't iO our hope to cvcmually 1m;crcst stutlenta �rained  

11\ Mmi02¥ to dis ou.t � bi.Storical data for eaz-11 yctll'n. Utrtil 

tk.at tilce; w hope to add u::;t1 iDforn;rl;ion o.s it co=o ·�o our imiTd\11:Ll. 

nttentios,. � fUe pron.des o uniform format 'lor recorUz!s 1m'oms• 

ti.Cl that Will remnm permu.e:tly n:vailabl.e 'far t'ut-ure reDearch. 
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