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WARNINGS OF UNUSUAL WEATHER CONDITIONS.

The only injurious conditions that occurred during July,
1898, were ‘‘ northers” on the 15th and 26th, both of which
were satisfactorily forecast on the previous day, and infor-
mation furnished to all interested. The “norther” of July
25 was followed by a period of extremely high temperature
throughout the interior of the State.— W. I{. Hammon, Local
Forecast Official.

FORECASTS AT PORTLAND, OREG.

No wind-signal orders were issued during the month, as
there were no storms.

The “summer type ” of weather conditions did not appear
until the 7th, and even then the type was indistinct and not
perfect in its movement. The areas of low pressure contin-
ued central too long over southeastern Oregon, and the areas
of high pressure, in their eastward course, moved too much
to the southeast. The movement of the highs, from the 21st
to the close of the month, approximated closer to the sum-
mer type than any former ones this year.
the summer highs has a relation to the movement of the
lows in winter. When this relation is clearly defined, sea-
sonal forecasts are possible. Under the influence of the sum-
mer highs, forecasts for several days are made with accuracy.
Such forecasts are appreciated and are of value to the people.
July and August are dry monthe, and the forecasts for thirty-
six hours are not as valuable as in the other ten months of
the year. The general information issued concerning crops,

the wheat service reports, etc., are deemed of greater value|l

during the dry season than any other information issued,

though the weather and temperature forecasts, when marked |y

changes occur, are of direct value. The output of ice fac-
tories and the shipment of frozen salmon and perishable pro-
duce are guided to a very great extent by the forecasts during
heated periods. During the month resorts at the Beach
and the steamers on the Willamette and Columbia rivers re-
quested information upon which to base their operations.—
B. 8. Pague, Local Forecast Official. .

AREAS OF HIGH AND LLOW PRESSURES.

The tracks of six highs and the same number of lows were
sufficiently well defined to he mapped on Charts I and II.
On these charts are given the approximate position ef the
center of high or low twice each day, and also the barometer
reading at the point nearest that center. The accompanying
table presents a few facts as to the region of origin and dis-
appearance, the length of path, and the velocity of the high
or low. The following is a general description:

Highs.—The principal point of interest in the highs of this
month has been their origin off the Pacific coast. In the
case of IV, V,and VI, they were firat noted off the south
Pacific coast, and first moved up the coast hefore appearing
on the land and moving to the interior. HighsIand IT may
have had such a motion, but the observations are too close
to land to show it. Such motion has been noted in several
months previously, and seems rather significant, thongh ob-
servations will be needed at sea in order to show the com-
plete trajectory and surrounding pressure conditions giving
rise to such a motion. The general track of the highs was
in rather high latitudes. Highs I, II, and IV were last seen
off the north Atlantic coast, III and VI disappeared off the
south Atlantic coast, and V in the upper Lake region.

Lows.—All the lows began to the north of Montana and
moved mostly to the north of the United States. No. I dis-
appeared in Iowa, and the rest in or near the Gulf of St.
Lawrence. The thunderstorms of the month, as reported by
telegraph, culminated as follows: 3d, 23; 8th, 28; 17th, 26;

The movement of .

19th, 27; 234, 25; 25th, 29; 28th, 23; 29th, 26; and 80th,
24. These storms occurred either in the southeast quadrant
of a low or between two highs, or in a disturbed region show-
ing a combination of these conditions.

The highest winds of the month were as follows: As low
IT passed into the Gulf of St. Lawrence a squall of 44 miles
an hour occurred at Atlantic City, p. m. of 4th. On a. m. of
13th a squall of 60 miles an hour occurred at Sandy Hook.
The storm in this case was off the New Jersey coast. On p.
m. of 19th Green Bay had a thunderstorm squall of wind
reaching 48 miles, and on 20th, p. m., Cleveland reported a
squall wind of 52 miles.—H. A. Hazen, Professor.

Movements of centers of areas of high and low pressure.

. : Average
First observed. Last observed. Path. velocities.
Number. - .| B & g :
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High areas. o o o O | Milea. |Days.| Miles. |Miles,
...| lL,a.m, T | 126 | 6,p-m.| 42 65 8,570 | 5.5 649 | 27.0
6.a.m. | 48 | 128 | 13,p.m. T 60 | 8,750 | .5 500 | 20.8
13,a.m. | 43 81 [ 17, pom. | 24 81 ) 2,160 | 4.5 480 | 20.0
16,a.m. 7 124 | 24, p.m. | 41 68 | 4,830 R.5 562 | 2.4
2,p-m. | 42 127 26, p.om. | 45 89 1 2,400 | 4.5 533 | 2.2
2.a.m. | 50| 14|12 p.m. | 31 79| 8,030 | 6.5 458 | 19.1
B 0 7 R Y ET Y PP A P P 19,740 | 37.0 | 3,182 |......
Meun of 6
470 1 O e N S EEU PR 3,200 |...... 530 | 22.1
Mean of 37
............................................. 534 | 22.2
32| 13} 2a.m.| 43 94| 1,530 8.0 510 [ 21.2
53| 116, 4,a.m. | 48 531 2,880 2,51 1,152 48.0
51 115 9,p.m.| 47 64 | 2,850 | 6.0 475 [ 19.8
51 111 | 2L,a.m. | 52 57 | 2,370 | 4.5 527 | 22.0
53 109 | 26,a.m. 4G 61 2,20 | 3.0 740 | 30.8
2 | 118 [ 30,a.m. | 51 2 | 2,040 | 5.5 535 | 22.3
................................ 14,7 24.5 1 8,939 |......
Mean of 6 5
19 1T e e S I 2,465 |...... 6656 | 27.3
Mean of 24.0 \
[ 4 T L e I Y I 604 | R5.2
*June t+ August.

RIVERS AND FLOODS.

Except in the North and Middle Atlantic States the stages
of rivers throughout the country during July, 1898, were
slightly in excess of the usual summer condition.

In the Hudson and Susquehanna rivers the water reached
the lowest point of the season, and at times navigation was
seriously interrupted. The reverse condition, however, pre-
vailed in the South Atlantic and Gulf States, where frequent,
and in some instances heavy, rains occurred, forcing the stag-
nant streams to higher stages, and allowing a resumption of
navigation, which on some of the streams had for several
months been suspended. In the upper Ohio the same con-
ditions prevailed as in the Hudson and Susquehanna and
navigation was seriously impeded; hut a most opportune
season of rain raised the water in the lower Ohio sufficient to
enable boats to make regular schedules. The Mississippi,
Tennessee, Arkansas, and Red rivers, while generally on the
decline, had good navigable stages throughout the month.

In the Missouri River section heavy rains prevailed, which
prevented the river from falling to the normal summer stage,
and although the flood stage was not reached, the river at
Omaha, on the 3d, registered 14.7 feet, the highest recorded
go far this year.

The highest and lowest water, mean stage, and monthly
range at 118 river stations are given in the accompanying
table. Hydrographs for typical points on seven principal
rivers are shown on the Chart. The stations selected for
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks-
burg, on the Mississippi; Cincinnati, on the Ohio; Nashville, '
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on the Cumberland ; Johnsonville, on the Tennessee; Kansas
City, on the Missouri; Little Rock, on the Arkansas; and
Shreveport, on the Red.

For fuller details see Monthly Bulletin of the River and
Flood Service for July, 1898.—F. W. Krichelt.

Heights of rivers referred to zeros of gauges, July, 1898,

|
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Stations. 888|2§ _ o
AT 5 |sE
ZHR i : izht ate. >
A 5 o |[Height.| Date. |Height., Date 2 |
Mississi; River. Milez | Feet.| Feel. Feel. Feel.| Feet-
St. Paul, Mipn. ..........| 1,957 14 6.9 13 3.9 29,30 | 5.1 3.0
Reeds Landing, Minn....| 1,887 | 12 4.1 1-3 2.0 31! 3.4 2.1
La Crosse, Wis. ... ...... 1,822 12 5.9 1 3.1 31} 4.6 2.8
NorthMeGregor,Towa..., 1,762 18 7.1 1 2.8 31| 4.6 4.3
Dubuque, Iowa -......... 1,702 15 T2 1 2.8 31| 4.6 4.4
Leclaire, Iowa ........ .. 1,612 10 5.2 1 1.6 31| 3.2 3.6
Davenport, Iowa ....... 1,596 15 6.7 1 2.8 30,31 | 4.2 3.0
Galland, Iowa -ccvevnenne 1,475 8 4.8 1 1.5 31| 2.4 2.7
Keokuk, Towa vevens| 1,466 14 7.2 1 2.3 31| 4.0 4.9
Hannibal, Mo 1,405 K 8.5 1 3.8 31| 5.4 4.7
Grafton, J1! ...l 1, 307 23 12.5 1 5.3 24,25 | 8.0 7.2
St. Louis, MoO.«...conetns 1,26 30 3.2 1,2 10.7 20,30 | 16.4 | 1.5
Chester, Ill...c...oeveeetn 1,189 30 18.2 2 7.8 30| 12.9 | 10.4
Cairo, Il .. 1,08 | 45| 5.4 2| 125 27 {187 | 12,0
Memphis, T 3 33 18.2 4,5 T 2011883 | 10.5
Helensa, Atk ....... 6T 42 26.2 (i3 12.5 30| 20.31 18.7
Arkansas City, Ark 635 42 28.3 8 14.5 28223 13.8
Greenville, Miss ... .. 505 42 23.1 8 11.6 20 [ 18.4 11.5
Vicksburg, Miss ........- 474 45 2.0 1 13.4 31| 21.8| 13.6
New Orleans, La ........ 108 16 10.5 1 4.5 31| 7% 6.0
Arkansas River.
Wichita, Kans............ 20 10 3.4 1 7.6 2B5.20 ( 2.2 1.8
Fort, Smith, Ark. «....... 35| 2| 11.8 2| 41 2| no| w7
Dardanelle, ArK..... . WO 21 12.0 26 4.3 AU 7.2 T
Little Rock, Ark......... 170 23 12.5 4,5 5.8 25| 8.9 6.7
White River.
Newport, ATk «..oov-vure 150 26 6.7 26 3.6 - 19 | 4.8 3.1
Des Moines River. ¢ o428
Des Moines, Iowa ....... 150 19 3.8 1-4 2.8 3 30,315 3.2 1.0
Illinois River. 30,313
Peoria, 111.......... veenan 135 14 9.1 1 3.5 241 5.5 5.6
Missourt River.
Bismarck, N. Dak....... 1,201 14 10.8 1 5.5 3| 7.8 5.3
Pierre, 8. Dak. ........| 1,006 14 10.4 1 5.6 31| 7.6 4.8
Sioux City, Iowa ........ 671 19 14.7 1,2 10.1 31 | 12.3 4.6
Omaha, Nebr. ............ 561 | 18| 14.7 3| 10.6 31|12.2| 4.1
St. Jogeph, Mo....... 378 | 10 10.2 4 5.6 WM | TT 4.6
Kansas City, Mo. PN 280 21 19.7 5 11.9 MW | 15.5 7.8
Boonville, Mo.. 191 20 16.9 1 10.2 29,80 [ 13.5 6.7
Hermann, Mo.... 9| 2| 17.2 1 9.8 31(18.3( 7.4
Ohio River.
Pittaburg, Pa............ 966 2| - 6.5 20 5.0 8| 57 1.5
Davis Island Dam, Pa. .| 960 2B 5.5 1 2.0 17| 3.1 3.5
Wheellng, W. Va. .. 871 36 5.5 2 1.7 15,20 [ 3.1 2T
Parkersburg, W. Va e 785 36 7.0 3 2.8 16 | 4.7 4.2
Point Pleasant, W. Va...| 708 39 5.6 30 2.1 15,17 | 3.5 3.5
Catlettsburg, K erreees 651 50 8.4 31 3.3 15,16 | 5.5 5.1
Portsmouth, Ohio «......[ 612 50 9.8 Brg 4.2 151 6.7 5.4
Cincinnati, Ohio..... .| 490 50 11.0 27 6.1 Ty 846 4.9
Loulsville, Ky..ceaianene 13 28 6.0 29-31 3.8 17,18 | 5.0 2.2
Evansville, Ind ..... 184 35 11.2 1 4.4 20,21 | 6.4 6.8
aducah, Ky....... T 40 12.3 1,2 3.5 Q2L .0 9.8
Allogheny Rwer
warren, Pa ....ccooonenn| 177 v 2.0 1 0.0 24-27 ) 0.6 2.0
0Oil City, Pa...... . 123 13 8.0 1 0.5 18-26 1 1.0 2.5
Parkers Landing, i>a. o m| e 2 1] 03| 24| 09| 20
Freeport, Pa......c...... 26 20 5.0 1 o8 18,19 | 1.6 4.2
‘onemaugh River.
Johnstown, Pa. ......... 64 v 1.7 2 0.8 | 14,1517 | 1.2 0.9
Red Bank (‘rcek
Brookville, Pa..... erene 35 8 0.8 0.2 13| 0.8 0.6
Beaver River.,
Ellwood Junction, Pa... 10 14 2.0 B | —1.5 24 |—0.4 3.5
Cumberiand River.
Burnside, Ky ........ . 434 50 4.8 30| —0.1 14,15 1.1 4.9
Carthage, Tenn.... 7 30 5.0 30 0.8 16-19 | 1.7 4.2
Nashville, Tenn ... 175 40 7.2 2,28 1.5 11 | 3.0 6.7
@reat Kanawha River. .
Charleston, W.Va.......[ = 61 7.6 30 6.2 14-17 | 6.8 1.4
New Rlver
Hinton, W. Va........... 95 14 3.1 29 1.0 144 1.7 2.1
Lickin Rlver
Falmouth, 30 P 6.0 20 1.1 14-16 { 2.5 4.9
Miami Biver
Dayton, Ohio . . 69 18 1.9 27,28 1.1 (2,3,1415) 1.5 0.8
Alonongalula "River. 35,813
Weston, W.Va......... 161 18 0.6 21 —1.0 2 ’1,’ 1'6i'_0‘5 1.6
y }
Fairmont, W.Va ........ 119 bLs) 1.8 22| —0.3 15-17 { 0.7 21
Greensboro, Pa....... .. 81 18 8.0 19 6.3 14| 7.1 1.7
Lock No.4. Pa.c.ccoaaue 40 28 9.7 20 6.8 18| 8.3 2.9
Cheat River.
Rowlesburg, W.Va..... 36 14 5.0 19 0.5 13-16 | 1.8 4.5

Mean stage.
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Heights of rivers referred to 26ros of gauges—Continued.
Ow ©
0o =Y s
o a = :°-.|° Highest water. | Lowest water.
S5E| B3
Stations. z gE E,“"
.'5 g7 285 |Helght, Date. |Height.| Date.
Youghiogheny River. | Miles.| Feet.| Feet Fep[
Confluence,Pa........ .. 59 10 .0 18 l 13,14
West Newton, Pa. 15 23 3.0 19 0.0 10-15,29
MHuzrkingum Riv
Zanesville, Oho hd 20 8.5 28 6.0 7-10
Tennessee River,
Knoxville, Tenn--....... 614 4 O
Kingston, Tenn ....... 534 25 4.2 31 1.4 8
Chattanooga, Tenn...... 430 33 .7 31 2,1 4
Bridgeport, Ala --...... 390 ! 2 4.3 31 0.8 57,8
Florence, Ala............ 2 16 3.8 41 0.7 11
Johnsonville, Tenn...... 04 N 4.6 20,31 1.4 16
Clineh River.
Speers Ferry,Va......... 156 A 5.0 2% 0.3 3
Clinton.Tenn ............ 4 25 12.5 30 3.8 17,20
Walash River.
Mount Carmel, 111 ..... . 50 15 3.0 1-6 1.6 20-31
Red River.
Arthur City,TeX......... 688 hrg 11.4 1 5.8 16
Fulton, ArK ...........0 A5 28 13.2 1 4.7 30
Shreveport, La.. 449 et} 11.6 3,4 5.0 31
Alexandria, La 139 33 12,1 2 4.7 30,31
Atchafalaya Bayou.
Melville,La.....ovvvnnnns 100 31 26.4 1 16.6 31
Ouachita River.
Camden, AtK............ 340 39 6.3 2 2
Monroe, La .. 100 40 12.R 2.2 24
Yazoo River.
Yazoo City, Misg......... 80 25 5.2 10 1.8 27,98
Chatlahoochee River.
Columbus, Ga..... .. 140 20 9.0 31! —o.% 4-6
Flint River.
Albany,Ga......:.oveanes ) 20 4.6 18,19 2.4 19,10,12, 30
Cape Fear szer
Fayetteville, N.C........ 100 38 16.2 8 1.0 5
Columbia River,
Umatilla, Oreg .......... 200 2B 18.8 1 12.0 31
The Dallés, Oreg . au 166 40 31.9 1 19.1 31
Willamette River,
Albany, Oreg ....cvvuveen 99 20 2.0 1-3 1.0 16-31
Portland, Oreg .......... 10 15 18.0 1 10.0 30,31
Kdisto River.
Edisto,.S.C ...cvvvninien 5 6 4.9 16 0.4 3,4
James River.
Lynchburg,Va. -vcoeeve.. BT 18 1.6 29 0.0 16,13,15,16
Richmond,Va..... ..... 110 12 2.8 28| —0.2 | 5,14-17
Alabama River.
Montgomery, Ala........ 265 35 4.2 | 16,17,81 | —0.3 4-8
Selma, Ala......ovveveens 212 35 5.4 181 —0.9 8
Coosa River.
225 30 4.2 29,381 1.0 2-5
144 18 4.8 31| —0.3 5-8&
Tombigbee Fiv
Columbug, Miss. .| 285 33| —0.2 25| —2.6 15
Demopohs Ala-e..oonnn 155 35 4 20,81 | —1.2 15
Black Warrior River.
Tuscaloosa,Ala.......... 90 38 2.9 31| —0.2 17
Pedee River. :
Cheraw,S.C..covvvvnenn. 145 Pry 8.0 8 0.4 5
Black River.
Kingstree, 8.C........... 60 12 7.3 20 3.6 8
Lumber River.
Fairbluff, N.C........... 10 6 2.3 o0 | —0.6 68
Lynch Creek.
Effingham, 8. C.......... 35 12 7.9 15 2.1 5,6
Polomac River.
Harpers Ferry, W. Va...| 170 16 2.6 31 0.4 19-21
Roanoke River. .
Clarksville, Va .......... 155 12 2.4 29,30 0.0 4,5
Sacramento River.
Red Bluff, Cal ..........- 2411 23 0.1 1-3 | —0.6 28-31
S'u,ramento Cal... ..... 70 25 8.8 1,2 7.6 2-31
Sanlee River.
St. Stephens, 8. C 50 12 7.1 14-20 | —1.3 8
Congaree Rive
Columbia, 8. C 37 15 8.8 13 1.0 2-4
Wateree Ricer.
Camden, 8.C ............ 15 24 15.5 8 0.9 5
Savannah River.
Augusta, Ga ..veeeerannns 130 32 17.7 2B 3.3 6
Surguehanna River.
Wilkesbarre, Pa......... 178 14 0.0 1-8| —0.4 18-30
Harrisburg,Pa........... T 17 2.2 2 0.7 18,19
Juniala River.
Huntingdon,Pa.......... 80 24 3.3 29 2.8 26
W, Br.of Szmquehanna
\Vl]lmmsport Pa........ 35 20 2.0 1 0.5 17-20
Wacecamaw River.
Conway, 8. C ....ovvenenn 40 v 2.5 13-14 0.5 1
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*Distance to Gulf of Mexico.

THE WEATHER OF THE MONTH.

By A.J. HEXRY, Chief of Division of Records and Meteorological Data.

The statistical aspects of the weather of the month are pre-| view.

Table I, in particular, contains numerous details that

sented in the tables which form the closing part of this Rk-|are important in the study of climatology. The numerical



