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Tropical Storm Ike was generated on September 3 and made its way westward to the U.S.
Gulf Coast. In a single day, Ike transformed from a tropical storm into a powerful Category 4
hurricane on September 4. Ike emerged over the Gulf of Mexico on the afternoon of
September 9 as a Category 1 hurricane after striking Cuba. The National Hurricane Center
(NHC) issued the public advisory estimating that Ike would be an extremely dangerous
Category 2 hurricane with sustained winds near 100 miles per hour on September 9. It was
expected to re-intensified, possibly into a major hurricane, over warm Gulf waters as it
moved toward Texas. The vast size is Ike’s most notable feature to the public: the southern
fringes of the storm touch Mexico’s Yucatan peninsula, while the northern fringes hang over
Louisiana.

On September 12, Hurricane Ike as a strong Category 2 storm with winds of 105 miles per
hour, started pounding the Texas and Louisiana coast with high winds and battering waves
even though the eyes of the storm remained well off shore. The NHC warned that despite the
strong winds, the real danger associated with ke was coastal flooding and large, damaging
waves. It was also estimated that Ike could push water 20 to 25 feet above normal high tide
levels, burying coastal regions by more than nine feet of water as much as a mile island. The
surge was expected to extend over a wider distance than usual because of Ike’s tremendous
size. Stretching about 600 miles in width, Hurricane Ike made landfall at the island city of
Galveston at about 2: 10 am on September 13, flooding thousands of homes in coastal areas.

On September 13, Hurricane Ike as a powerful storm made landfall from the Gulf of Mexico
producing an extremely moist atmosphere; more than 8 inches of rain fell in some portions of
the Greater Houston area in the next 24 hours. Nearly all parts of Harris County received at
least six inches of rain, as did many surrounding counties. The records for September 13
from Harris County Office of Emergency Management (HCOEM) shows that the northwest
of Houston along Whiteoak Bayou (7.29 inches), northeast of Harris County (12.99 inches),
San Jacinto River area (10.59 inches) and Clear Creek area (9.69 inches) received highest
rainfall during this event (Figure 1).

The Rice University/Texas Medical Center (TMC) Flood Alert System (FAS) was developed
in 1997 and updated with FEMA funds in 2004. FAS has successfully provided important
data for predicting flood levels along Brays Bayou for more than 40 major events since it was
developed. The current version, called FAS2 uniquely utilizes higher-resolution radar
(NEXRAD) data coupled with a real-time hydrologic model (RTHEC-1) and newly
developed hydraulic prediction tool — FloodPlain Map Library (FPML). It has been tested
during 2006 season with excellent performance and is being used as e a prototype for other
flood-prone areas along the Gulf coast.



The FAS2 team began to watch Hurricane Ike moving towards the Gulf Coast on September
11. The north fringe of Ike reached Houston and started to rain over Brays Bayou at 9:45
p.m. on September 12. Table 1 reports details of FAS2 performance and bayou observation
from USGS during the whole event. By 2:10 a.m. of September 13, when Hurricane lke
made landfall at Galveston, Brays Bayou only had a flow rate of 935 cubic feet per second
(cfs). Because both Rice University and TMC experienced power failures during the early
morning of September 13, and FAS2 could not be viewed on the available hardware. After
being contacted by TMC, Dr. Bedient contacted Vieux & Associates, Inc. in Norman of
Oklahoma for backup and provided TMC with data and information updates on the flooding
status of Brays Bayou. After making landfall, Ike began to drop rainfall more steadily and
intensively over Brays while moving north. NEXRAD radar estimated that this rainfall
cluster dropped about 5.5 inches of water over the entire Brays Bayou watershed. At 9:30
a.m. of September 13, Brays Bayou reached its climax at 25,500 cfs versus the predicted
value of 26,811 cfs. Rainfall clouds from the massive system diminished gradually over the
Brays Bayou watershed right after the peak flow occurred in the bayou. By 1:40 p.m. of
September 13, it was recorded that the whole rainfall event lasted for 15 hours, and the bayou
water noticeably started to recede. The peak measured stage of Brays Bayou during this
event was 41.02 ft while the maximum measured flow value was 25,500 cfs (See Table 1).
We found out that the bayou water surface responded to this rainfall event very quickly by
the fact that the water surface elevation at Main St. rose up from 30.67 ft to 41.02 ft within
five hours.

At 3:20 a.m. of September 14, a cold front from the northwest began to come in over the
Brays Bayou watershed with 6in/hr rainfall intensity in several cells. At 5:00 a.m., water
surface started to rise up again. FAS2 predicted 12,729 cfs of peak flow occurred at 10:15
a.m. versus the USGS measured peak value of 13,100 cfs occurred at 9:15 a.m. The
maximum measured stage value in this event was 32.94 ft (See Table 1). Since this event
occurred twelve hours after the previous event, the bayou water did not reach as high as the
previous peak stage. The total duration of this event is seven hours.

Table 2 with the Brays Bayou watershed illustration indicates the average radar rainfall totals
from FAS2 from September 13 - 14, 2008, and clearly shows the middle reach of Brays
(between Main St. and Gessner St.) received the highest rainfall total. Comparing with other
watersheds in Harris County, the Brays Bayou watershed had relative less rainfall than
others. This event can be categorized as a less than 5-year storm based on the 24 hour total
NEXRAD estimated rainfall in the Brays Bayou watershed.

Figure 2 shows four images captured from FAS2 website about simulated and measured
hydrographs for Brays Bayou at Main St. during this event. We found that both shapes of the
hydrographs are very similar, and the simulated rising limb is off about one hour from the
measured. Figure 3 shows a comparison between FAS2 prediction and USGS observed flow
for this event. In summary, the double-peaked hydrograph produced from the tropical storm
and the cold front is very unique and not easy to be predicted in advance. FAS2 comparisons
were some of the best ever computed by the system over the past 10 years.



Table 1: Detailed Report of Rainfall Progression Over Brays Bayou

September 12/12pm —September 14/12pm, 2008

Time

9/13/2008 2:10 am
9/13/2008 4:00 am
9/13/2008 5:00 am
9/13/2008 6:30 am
9/13/2008 7:30 am

9/13/2008 9:30 am
Maximum
in first peak

9/14/2008 3:20 am
9/14/2008 5:00 am
9/14/2008 8:00 am

9/14/2008 10:15 am
Maximum
in second peak

Table 2: Peak NEXRAD Rainfall over Brays Bayou

Cumulative
Rainfall

(in)
0.35
1.39
2.05
3.46
4.63
5.51

5.98
6.28
7.52
7.69

FAS2
Predicted
Flow (cfs)

1,150
4,594
10,000
16,902
22,707
26,811

26,811

1,538
3,940
10,523
12,729

12,729

USGS
Measured
Flow (cfs)

935
4,740
10,300
16,800
21,800
25,500

25,500

1,850
2,240
9,570
13,100

13,100

September 12/12pm — September 14/12pm, 2008

Duration

Lower
Brays

Brays

Max 1 hr (in) 0.98
Max 3 hr (in) 2.87
Max 6 hr (in) 4.81
Max 12 hr (in) 5.72
Max 24 hr (in) 5.98

9/12 total (in) 0.12
9/13 total (in) 5.86
9/14 total (in) 1.71
Total (48hrs) 7.69

(East of
Main)
1.08
2.99
5.29
6.38
6.68

0.17
6.51
0.96
7.64

Middle
Brays

(Main to
Gessner)

1.08
2.78
4.90
S5.77
6.03

0.14
5.88
2.36
8.38

Upper
Brays

(West of
Gessner)

1.15
3.14
4.47
5.32
5.51

0.06
5.46
1.69
7.21

USGS
Measured
Stage (ft)

19.06

25.00

30.67

35.65

38.43

41.02

41.02

20.93
21.60
30.02
32.94

32.94

Upstream of
Main

(West of Main)

1.02
2.99
4.65
5.50
5.73

0.09
5.63
1.97
7.69

Each number represents the maximum cumulative rainfall for the duration
listed on the left and the region listed above.



Upper Peach Middie Peach Loveer Peach
(West of Gessner) (Gessner to Main) (East cf Main)

f—""a

Keegans Bayou




MO MNT G M E R ¥ i

i
am Dak Ridge Morth :
: . gThe Woodlands i 514
Sy N T 1 69 |
A . : 14 25 .:,prmg r“rPe.Ff . _B.‘.M i
F‘rame View e '
i £3 HED 'FM 292':' \ T-:uml::lall FM-2920 : il '§'
Rt m e SRS i e B e s |3.19 #gate Dayton
B -21- | : I{lngwuud gad—_. i :-- leer‘t':.f
“os1 7 2 1 10.55. T a8 SoT19.060 3% 7.17 lf‘t\!.l’.;a‘-' B feq‘;
; e o el ' i S SOFM-19B0 B
ALLER i 2.?24 7.4 3. e mHL.imbIe ...... . :
: T 5.27 gt H & R B i g 5.16
| 3. 51* QHEON 2100 Pt :
{ 4_54 SIB IR B o
3 66 STy s
: \\.-,\ _.?' crT ; | 5.7
W n T T, 1 26 2. A0 = reens
LR o] (e
1.4z l18.78] Jersey
: TR illag
[4-76]]
_ Brookshire 267 3 571 ?'?Edrul:'ﬁr i
e . 6.38 e . i " i et
r‘iatyg: B3I b2 . 'é.:m:- ; MW1 067048 7- 80 annelviewe 4-57 2.56'
L Hiney o W K 12 & Dkrrao ._1463\'-.1'--3“1““““
| o T[ﬁn{ """ Bell 945 233 £ ik Bay-:-u 4.9 461 Hay
FN 093 gg _____ 55533?513?32r3ﬁ ﬂeerPark/ Bﬁ
193n TS ;ﬁﬁ” N 33.] _
Meadu:u'-.rsm l/g'w 6.69] i 'éf.z'-ﬂ‘ésm 6.4 3 ml e | __.j .
i i //:,1,_33 o QD ‘Iil]Z 8- 19pT IZIU‘R“TI'II'I_/J Armana '2 72 (RS
SugarLart'd.--'_; g v o | T 514 a8
..... g ] w\wav __F.-g . alvaston Bay
Hln::hmn:nnd £ " 203, 2.0 T“' tox | gke Vilage
< Cmsuuri £& _.-arlanuh o 0.00 2.31 -
Grnaind - Rosenberg o """"" % 48107 askau Bay 5. ay. /417 /00K
.40 ) P ol nne Y : | L 1795 969
o F---fﬁ-*f{ T B EAP np : \ T iﬂ 12 1€ _
7 : i f - [8.700 921 sy _Baclitt
Smithers Lake = "_:_'_ ; 7_53_ 519 »
Harris County Office of Emergency Management *‘% '?.,:1/ e i DFriEndst .:»Di':kins':'n S Leon
Eary Waming ALERT System data comes from | . . i r el i : Dk insdn Bayay
remote automatic sensors. The HC-OEM assumes e
no responsibility for the accuracy of these maps. | = H m AAIumn TON

Figure 1 HCOEM Observed Total Ramfall during Hurricane Ike on September 13 of 2008
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Figure 2 Images Captured from FAS2 Web about Simulated and Observed Hydrographs during Oct 15-16, 2006
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USGS Measured at Main St. Flow Hydrograph and Rainfall Intensity

for September 13-14 Event 2008
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Figure 3 Comparison of Prediction and Observation during September 13 -14, 2008
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